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Summary: 

τ'his doα.unent presents the method and results from an accredited COMOSAR E-Field Probe 
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sys阳n only.τ'he test results cov町ed by accreditation are traceable to 也e ln1阳national System of 
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1 DEVICE UNDER TEST 

Device Under Test 

DeviceTvoe COMOSAR DOSIME1卫IC E FIELD PROBE 
Manuf饵”r缸 MVG 
Model SSE2 
S町坦l Number SN 04/22 EPG0365 
Product Condi咀.on(new/u四d) New 
Frequency Range of Probe 0.15 GHz-6GHz 
Resistance of Thr四Dipoles at Connector Dipole 1: Rl=0.204 Mn 

Dipole 2: R2=0.212 Mn 
Dioole 3: R3=0.187 Mn 

2 PRODUCT DESCRIPTION 

2.1 GENERAL囚FORMATION

MVG’s COMOSAR E field Probes are built in accordance to 也e !EC/IEEE 62209」1528 and FCC 
KDB865664 DOl standards. 

Fig盯e 1 -MVG COMOSAR Dosimetric E field Probe 

ProbeL 
Leng也 of Individual Dipoles 
Maximum external diame阳
Probe Tip Ex·阳malDiame阳
Dis阳nceb前W回n dit><>les I 

3 MEASUREMENT METHOD 

330mm 
2mm 
8mm 
2.5:mm 
lmm 

τ'he !EC/IEEE 62209-1528 and FCC KDB865664 001 stan甸地 provide recommended 严部.rices for 
出e probe calibrations, including 由ep町岛rman臼 charac·阳istics of in恒rest and me也.ods by which to 
m随即也eir affi时t. All calibrations I measurements performed meet the fore mentioned s阳且也rds.

3.1 Lil也ARITY

τ'he evaluation of 也e linearity w田 done 坦企ee space using 也e waveguide, pem创ming a pow町
swe叩 to cover the SAR range O.OlW/k:g 旬 lOOW／国．

3.2 SENSITIVITY 

τ'he sensitivity f邵阳s of也e由ree dipoles were determined us坦g a two s阳p calibr剧。，nme由.od (air 
and 咀ssue simulating H甲rid) using waveguides as outlined m也e s阳n由rds.
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3.3 LOWERDE'τ'ECTION LIMIT 

τ'he 】ow町 detection limit w副部sessed using 也e same me描，urement set up 掘 used缸也e linearity 
m回sur回nentτ'he z叫田red lower detection limit is 10 mW/kg. 

3.4 ISOTROPY 

τ'he axial isotropy was 肝alua臼dW 缸posing the probe to a ref1田回.ce wave from a stan也rd dipole 
wi也由e dipole moun:如d under 也e H目 phantom 坦白e test configuration su.回国如d 岛f system 
validations and checks. ’The probe was m阳ted along its main 皿is from O to 360 degre臼 in 15-
degree steps.τ'he hemisph回cal is础。PY is det町mined by inserting the probe in a 也血 plastic box 
filled wi也咀ssue-equivalent liquid, with the plastic box ilium坦a臼d wi也由e fiel也章回n a half wave 
dipole. The dipole is m阳则由佣t its axis (0°-180°）皿 15° in町ements. At each step 也e probe is 
m阳刚about its axis (0口－360°).

3.1 BOUNDARY EFFECT 

The boun也ry effect is defined 剧也c devia:咀.on between the SAR measured 也ta and 也c expec比d
exponen:出l decay 诅也e liquid when 也e probe is oriented normal to 由e in阳也.ce. To evaluate 也is

effect，也e liquid filled flat phan: m is 饵.posed to fie恤金omei由自a reference dipole优 waveguide.
Wi曲曲.e probe normal to 也e phantom surf缸龟也e peak spatial average SAR is m四sured 姐d

comp缸ed to the analytical value at也CS田f邸e.

The boundary effect unc町幅画ty can be esti皿a臼d accord坦g to 也e following uncerta皿ty

approximation form由based on linear and exponential 侃trapolations between the surface and dbe + 
d啕along lines 由at are appro垣ma恒lynonnal阳也e surface: 

(d + d )2 岛吨μ卢）｝ { 飞
SJ\R＝叫［%］＝ &;A.Rbe 飞 be 吨门 , I for ldbe +d邮） < 10 mm 

U叫咱 2d吨 δ陀 、 叫，

wh白宫

SARun.1四由inty

di,e 

A step 

8 

ASARbe 

is也euncer凶nty 坦percent of也e probe boundary effect 

is the distance betw臼n 也e sur也ce and the closest zoom-scan me笛町ement

point, in millimetre 
is the separation distance between也e first and second measurement points 由at

are closest旬出e phantom m由ce, in millimetre, assuming the boundary effect 
M也e second location is negligible 
扭曲e minimum pen甜甜.on d叩也祖国llimetres of the head 世ssue-equivalent
liquids defined扭曲is s幅画也rd, i.e., o局 14mm 剖3GHz;
in percent of SAR is the deviation between 也e m臼sured SAR value, at 由e

dis阳ce知量明白eboun也巧，时也e analytical SAR value. 

τ'he me因ured worst case boun也可 effect SARunc町tain1y[%] for scanning d归因臼 larg缸也皿
4mm is 1.0% Limit ,2%). 
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4 MEASUREMENT UNCERTAINTY 

τ'he guidelines outl坦ed 扭曲s IEC/IEEE 62209-1528 and FCC KDB865664 DOI stan也z也 W田＠
岛How,时阳 genera句也e measurement m印刷nty associated wi也 an E-field probe calibra咀on using 
也e waveguide 阳chnique. All uncerta画出s listed below r可,resent an 阻P扭曲地m臼rtainty expressed 
at a皿m皿ma阳ly the 95% con伍dence level using a coverage factor of k:=2，刨出抽k 协也e
In阳rnationallv Accep但dGuidestoM，回sur，田nentUnc配tainty.

Uneertainty analysis of也sprobe cah"bration in wav唔aide

ERROR SOURCES 

Expanded uncertainty 
归% confidence level k = 2 

Oncer幅画ty I Probability 
value (%) I Distrlbu也E

5 CALIBRATION MEASUREMENT RESULTS 

Callbratl。n Parameters 
Liquid Temperature 20 +/-1 °C 
Lab T缸noerature 20 +/-1 °C 
Lab Humidity 30-70 % 

5.1 SENSITIVITY IN AIR 

Divisor 

DCP dipole l I DCP dipole 2 I DCP dipole 3 
m m 口1

106 110 107 

Cl 

Calibration curves d司V) (i=l,2,3) allow to ob阳n E-field value using也e f臼回由；

E=JE/ +E/ +E/ 
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5.3 SENSI白VITYE呼LIOUID

国画 Freguen旦 旦旦~
lMHz+J:. 
lOOMHzl 

mASO* 450 1.82 
BIA王o• 450 1.74 
E恒，750 750 1.65 
BL750 750 1.68 
HL850 835 1.68 
BL850 835 1.69 

fil1800 1800 1.96 
BL1800 1800 2.01 
E毡，1900 1900 2.24 
BL1900 1倒闭 2.20 
HL2000 2000 2.33 
BL2000 2000 2.29 
HL2100 2100 2.35 
BL2100 2100 2.40 
HI..2300 2300 2.36 
BL2300 23佣 2.44 
HL2450 24章。 2.36 
BL2450 2450 2.28 
HL2600 2600 2.40 
BL2600 2600 2.27 
HI..3500 3500 2.00 
BL3500 3当∞ 2.13 
HI..3700 3700 2.02 
BL3700 3700 2.10 
fil3900 3900 1.99 
BL3900 3900 2.19 
mA200 4200 2.27 
BIA200 4200 2.39 
HIA600 4600 2.27 
BIA600 4600 2.37 
mA900 4叭” 2.16 
BIA900 4900 2.05 
HI..5200 5200 2.24 
BL当200 52佣 2.26 
HI..5400 5400 2.12 
BL5400 5400 2.08 
Ill,5600 5“)() 2.18 
BL5600 5600 2.05 
E置，5800 5800 2.04 
BL5800 5800 2.01 

• Fr，吨U创.cy not covered by COFRAC sc叩e, calibration not accredi臼d

LOWER DETECTION LIMIT: 7mW/kg 
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6 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Iden植fication No. 

Cun咱ent Next Calibra·髓。n

De配ription Model Calibra苗。nDate Date 

CALI PROBE T臼t
Ve『si。n2 NA 

阳alidated. No咀l νalida恒d. N。但l

Bench 阳quired. 阳quired.

Network Analyzer 
Rohde & Schwarz 

100203 08/2021 08/2024 
ZVM 

Network Analyzer Agilent 8753ES MY40003210 1012021 10/2024 

Network Analyzer - Rohde & Schwarz 
101223 05/2021 0日2024

Calibration k耻 ZV-2235 

Network Analyzer -
HP85033D 3423A08186 06/2021 06/2027 

Calibration k忧

Multi『neter Keithley 2000 1160271 02/2021 02/2024 

Signal Generator 
Rohde & Schwarz 

1凶589 04尼021 04/2024 
SMB 

Amplifier MVG MODU--023-C-0002 
Characterized prior阳 Characterized pri。r to 
test. No cal required. t臼t No cal l'1伺uired.

Power Meter NI-USB 5680 170100013 06/2021 06/2024 

Power Meter 
Rohde & Schwarz 

832839』056 1’12021 11/2024 
NRVD 

Directional Coupler K叩恒r 158020 131467 
Characte同zed prior to Characterized pri。r to 
t随t. No cal 阳阴阳d. t锚t No佣11'1叫ui阳d.

Waveguide MVG SN 32/16 WG4 1 
阳alidated. No cal 阳alidated. No cal 
阳quired. requi用d.

Liquid t『言，nsition MVG 
SN 32/16 ~alidated. No锦l 阳alida抽d. No cal 

WGLIQ_OG900_ 1 同quired. 『equired.

Waveguide MVG SN32月6WG6 1 阳alida恒d. No臼l νalida恒d. No cal 
陆qui陌d. 阳quired.

Liquid t『町、sition MVG 
SN 32/16 阳alidated. No臼l 阳alidated. No cal 

WGLIQ_ 1G500_ 1 阳quired. 阳quired.

Waveguide MVG SN 32/16 WG8 1 阳alida悟d. No cal 阳alida恒d. No cal 
阳qui阳d. 阳quired.

Liquid transition MVG 
SN 32/16 阳alidated. No佣l νalidated. No cal 

WGLIQ_ 1 G800B_ 1 阳quired. 阳quired.

Liquid transition MVG 
SN 32/16 阳alidated. No cal !Validated. No cal 

WGLIQ 1 G800H 1 阳quired. required. 

Waveguide MVG SN 32/16 WG10 1 
!Validated. N。但l !Valida恒d. No cal 
阳quired. 阳quired.

Liquid transition MVG 
SN 32/16 !Valida恒d. No四l !Valida恒d. No cal 

WGLIQ_3G500 1 阳quired. 阳quired.
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Waveguide MVG SN 32/16 WG12 1 
!Valida恒d. No cal !Valida恒d. No cal 
同quired. 阳qui陪d.

Liquid t用nsition MVG 
SN 32/16 IVallda恒d. No臼l IVallda恒d. No臼l

WGLIQ 5GOOO 1 同quired. 阳quired.

Temperature I Humidity 
Testa 184 H1 44225320 06/2021 

Sensor 
0612024 
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Summary: 

This document presents the method and results from an accredited Diel1配时c Probe calibration 
performed at MVG, using 也 LIMESAR test bench. ’The test results covered by 配creditation are 
往前四ble to 也e International System of Units (SI). 
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SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR49.20.22.BES.A 

1 INTRODUCTION 

ηris document contains a summ町y of the suggested methods and requirements set for也 by the 

IEC/IEEE 62209-1528 and FCC KDB865664 DOI standards for liquid perr回创vity meas町ements

and the measurements that were performed to veri命 that 也e product complies with the fore 

mentioned standards. 

2 DEVICE UNDER TEST 

Device Under Test 

Device Type LTh在ESARDIELECTRIC PROBE 
Manufac阳r缸 MVG 
Model SCLMP 
Serial Number SN 06/22 OCPG 88 
Product Condition (new I used) New 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG’s Dielectric Probes 町e built in accordance to 也e IEC/IEEE 62209-1528 and FCC KDB865664 
DOI standards. The product is designed for use with the LIMESAR test bench only. 

Figure 1 - MVG LIMESAR Dielectric Probe 
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4 MEASUREMENT METHOD 

τ'he IEC/IEEE 62209-1528 and FCC KDB865664 DOI s恤也.rds outline 阳hniques 岛r die le由ic

F叩缸tym回surem.ents. The LIMESAR 饵” bench employs one of 也e me血。也 outlined in 由e

Stan缸巾， us旭g a contact probe or open-end创∞缸ial田nsmission-line probe and vec阳r network 
analyzer. The stan也rds recommend 也.e measurement of two reference ma阳臼ls 也at have well 
established and s臼1ble diet耐住ic prop缸ties to valida句也e system, one 岛r也e calibration and one for 
checking 也C calibration. The LIMESAR 面前 bench uses De-ionized water as 由s reference for 由e
calibration and d曲目DMSorMe也anol”也e reference for checking the calibration. The following 
m回surements were per如回。dtov，回fy 也at也s product complies wi曲曲e fore mentioned stan伽也

4.1 LIQUID PERMITTMTY :MEASUREMENTS 

The permittivity of a liquid with well establi曲ed die1即位ic properties was measured and 也e
measurement results compared to the values provided扭曲e fore mentioned standar也

5 MEASUREMENT UNCERTAINTY 

All unc町阳inties listed below represent an expanded uncertainty饵pressed at appro目皿a阳ly也.e95%
confidence level using a coverage factor of k=2，位也eable to 也e In恒mationally Accep恒d Guides to 
M臼sur回nentUnc町阳血.ty.

5.1 DIELECTRIC PERMITTIVITY MEASUREMENT 

τ'he 如llowingunc町阳扭ties apply协也e Dielectric P田mi创vitym臼sur回nent:

ERROR SOURCES ‘ J .. ，.，.，且坠·且“‘J Probability 
value (+/-0/o) Dia创bu也·D

Expanded. uncertainty (conftdence level of95%, k = 2) 

Measurement 

ERROR SOURCES Uncertainty Probability 
value(+/-%) Dia创buti.on 

Expanded. uncertainty (confidence level of 95%, k = 2) 

6 CALIBRATION MEASUREMENT RESULTS 

M四surement Condition 
Software LIMES AR 

20 +/- l 口C

20 +/- 1 °C 
30-70 % 
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6.1 LIQUID PERMITTIVITY 岛IBASUREMl到T

A liquid of knovm characteristics (m抽血。l or e由anediol) is m回sured with the probe and the results 

( complex per:mi创世ty ＆＇甘矿’）缸e comp缸edwi血也e reference values 岛r也is H甲且d.
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7 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equip皿.ent Manufacturer I 
Iden·甜fication No. 

Current Nm Calibration 
Descrip·植.OD Model Callbra世.on Date Date 

LIMESAR Test Bench Version 3 NA 阳alida恒d. No cal Walidated. N。倒l

required. required. 

Liquid measl』阳『nent MVG SN 35/10 OCPG37 1112022 1112023 
probe 

Network Analyzer Rohde & Schwarz 
100203 。即2021 0812024 ZVM 

Network Analyzer Agilent 8753ES MY40003210 10/2021 10/2024 

Network Analyzer - Rohde & Schwarz 101223 0日2021 0日2024
Calibrati。n kit Z:V-'1235 

Network Analyzer - HP85033D 3423A08186 0612021 0612027 
Calibrati。n kit 

Temperature I Humidity Testa 184 H1 44225320 06/2021 0812024 
Sensor 
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SAR Ref ere nee Dipole Calibration Report 

Ref: ACR.49 .11.22.BES.A 

BTF TESTING LAB (SHENZHEN) CO., LTD. 
FlOl,201 AND 301, BUILDING 1, BLOCK 2, TANTOU 

INDUSTRIAL PARK, TANTOU COMMUNITY 
SONGGANG STREET, BAO’AN DISTRICT, SHENZHEN, 

CHINA 

MVG COMOSAR REFERENCE DIPOLE 
FREQUENCY: 2450 MHZ 
SERIAL NO.: SN 07 /22 DIP2G450-662 

Calibrated at MVG 
Z.I. de la pointe du diable 

Technopole Brest Iroise - 295 avenue Alexis de Rochon 
29280 PLOUZANE - FRANCE 

Calibration date: 02/06/2023 

、、叩以 ~
二豆子之二二／~二己 －τ~ 
司可再司画'5'~ r『~
梦’号主1芝~ ,A..，【咱「
γ万~二-f 苟型L.....1

＇－，，，：，【伫）＞~＇ ~ 
.. ... ETALONNAGE 

Acer回ita咀.ons 在2月6789 and #2-6814 
Scope available m亚~也盒

The use of the Cofrac brand and the ae町·ed.itation referen舱， is 11rob.t1rited from any re11roduetion. 

Summary: 

This document presents 也eme也od and results from an acαedited SAR reference dipole calibration 
performed in MVG using 也e COMOSAR test bench. All calibration results are traceable to 
national metrology institutions. 
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1 IN1亚ODUCTION

四is document contains a summ缸y of the l'l吨叫rements set for血 by 也e IEC/IEEE 62209-1528 皿d

FCC KDB865664 DOI standards for reference dipoles used for SAR measur田nent sy蜘m

vali也tions and 也c m饲surements 也at were p町岛，rmed to verify 曲时也e product complies wi由也e

fore mentioned s钮且也rds.

2 DEVICE UNDER TEST 

Devi四 Under Test 

DeviceTvoe COMOSAR 2450 MHz REFERENCE DIPOLE 
Manufactur町 MVG 
Model SID2450 
Serial Number SN 07 /22 DIP2G450-662 
Product Condition (new I us咄 New 

3 PRODUCT DESCRIPTION 

3.1 GENERAL因FORMATION

MVG’s COMOSAR Validation Dipoles are b回lt in 剖cordance 阳也e IECIIEEE 62209-1528 and 
FCC KDB865664 DOI 翻且也rds. ’The product is designed for use wi也由s COMO SAR 饵” bench
only. 

Figure 1 -MVG COMOSAR Validation D韵。le

Page: 4/13 

To吨均踹＿ACR.DDD.IV• .YY.MVG且ISSUE_SARR电ferenuD’okvJ
This document shall not be F唱produced, ~＇α伊朗βul or嗣p酬， wii伪out the w前例句，rovalof MVG. The饲forma蜘m contained herein is to be used 

。功1for由p叩osej加which it i8 aubmitted cuul臼not 曲， be rci/8'l88d i1I n加leor part wi；即“阳郎饵聊n,vaJ 0.川VG.



SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR.49.11.22.BES.A 

4 MEASUREMENT METHOD 

τ'he IEC/IEEE 62209-1528 and FCC KDB865664 DOI sta且也rds pro叫de requirements 岛r reference 
dipoles used f田 sys阳m validation measurements. The following measurements were per如med to 
verify 也刨出epr咄1ct complies wi由也阳ementioned stan也rds.

4.1 RETURN WSS REQUIREMENTS 

’The dipole used for SAR sys如m validation measurements and checks must have a return loss of -20 
扭田be阳．’The return loss m臼surement shall be performed aga坦st a liquid filled flat phantom, 
wi也k phan阳m cons位阳刚副 outlined in the fore mentioned s阳且也rds. A dir四t method is used 
wi血anetwork analyser and its calibration kit, bo也wi也a valid ISO 17025 calibration. 

4.2 MECHANICAL REQUIREMENTS 

The IEC/IEEE 62209-1528 and FCC KDB865664 DOI s阳曲也 speci命也e mechanical components 
and dimensions of 由e validation dipoles, wi也由e dimension’ s frequency and phantom 曲ell

也ickness dependent. The COMOSAR test bench employs a 2皿皿 phantom shell 也ickness也.erefore 
也dipoles sold for国e明白白e COMOSAR test bench comply wi也也em申由ements set f值也岛r a 
2mmphantom血.ell 也ickness. A direct me也odis used wi也a ISO 17025 calibrated calip町．

S MEASUREMENT UNCERTAINTY 

All uncer臼inti.es listed below represent an expanded unc町饵血ty expressed at 呵聊。ximately也e95%
confidence level using a co甲erage factor of k=2, traceable to 也e Intern.a世onally Ace叩臼d Guides to 
M臼SUI回nentUncertainty. 

5.1 RETURN LOSS 

’The following unc町tainties apply to 也e return loss measurement: 

Frequency band 

400-60001\1Hz 

5.2 DIMENSION MEASUREMENT 

Expanded Uncertainty on Return Loss 

0.08LIN 

The following unc町阳inties 叩ply to 也e dimension me嗣urements:

Leng由（mm) Expanded Uncertainty on Leng曲

0-300 0.20m皿

300-450 0.44mm 

5.3 VALIDATION MEASUREMENT 

’The guidelines outl国ed in 也s IEC/IEEE 62209-1528 and FCC KDB865664 DOI stan也z也 were
岛How创to genera旬出e me副urementun臼rtainty如vali也tionmea阳remen:臼．
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Scan Volume Expanded Uncertainty 

1 g 19 %(SAR) 

lOg 19 %(SAR) 

6 CALIBRATION 脚IEASUREMENT RESULTS 

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID 

F 

2支泊

。。－1

Frequency. MHz 
2邦0 2400 2420 2梢。 2刷到0 2480 2玩）（） 2520 2民如D
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u
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口
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6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID 

F陪qu白宫y, MHz 
2380 2400 2420 2440 泪如 2锦o 2500 2520 2550 
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6.3 MECHANICAL DIMENSIONS 

Frequency MHz Lmm hmm dmm 

required measured r四ulred measured required measured 

300 420.0 士1%. 250.0士1%. 6.35土1 %. 

450 290.0 士1 %. 166.7士1 %. 6.35士1%.

750 176.0 士1%. 100.0士1 %. 6.35士1%.

835 161.0 士1 %. 89.8 圭1%. 3.6 士1 %. 

900 149.0 士1%. 83.3 士1%. 3.6 士1%.

1450 89.1 主1 %. 51.7 主1 %. 3.6 士1%.

1500 86.2 士1%. 50.0 圭1 %. 3.6 士1%.

1剧。 79.0 士1%. 45.7 圭1%. 3.6 士1 %. 

1750 75.2 士1%. 42.9 士1%. 3.6 士1 %. 

1囚。 72.0 圭1%. 41.7 圭1%. 3.6±1%. 

1900 回.0 士1%. 39.5 圭1 %. 3.6 士1%.

1950 “3士196. 38.5 主196. 3.6 土1 %. 

2000 倒5士1%. 37.S 士1%. 3.6 士1 %. 

2100 61.0 士1 %. 35.7 士1 %. 3.6 立1%.

2300 55.5 士1 %. 32.6 主1 %. 3.6 土1%.

2450 51.5 圭1%. 51.49 30.4 圭1%. 30.37 3.6 士1%. 3.回

2600 辅.5 士1%. 28.8 士1 %. 3.6 士1 %. 

3000 41.5 士1%. 25.0:tl %. 3.6 士1 %. 

3300 . . . 

3500 37.0士1%. 26.4 主1 %. 3.6 士1 %. 

3700 34.7士1 %. 26.4 圭1 %. 3.6 士1 %. 

3900 

4200 . . . 

4田。

4900 . . 

7 VALIDATION 配IEASUREMENT

τ'he IEC/IEEE 62209-1528 and FCC KDB865664 DO l standar也 state 也at 也e s!s阳m validation 
measur臼nents must be performed using a refc目ence dipole meeting 也e 岛re men世oned return loss 
and mechanical dimension r叫uirements.τ'he validation m凶S田ement must be p町岛rrmed against a 
liquid filled flat phantom, with the phantom c创l81ruc臼d as outlined in 也e foremen咀.oned s阳且也rds.
Per 也e Stan由rds，也e dipole shall be positioned below the bottom of the phantom, wi也出e dipole 
length centered and parallel 旬出e longest d皿.ension of the flat phantom, wi曲曲e阳p surface of the 
dipole at也e described distance from也e bottom sur也ce of the phantom. 
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR.49.11.22.BES.A 

7.1 HEAD LIQUID MEASUREMENT 

Frequency 
Rela甜，e permittivity (sr') “ndud相陶例S/mMHz 

required measured required measured 

300 45.3士10% 0.87±10% 

450 43.5士10% 0.87::t:10% 

750 41.9士10% 0.89士10%

835 41.5圭10% 0.90士10%

900 41.S士10% 0.97士10%

1450 40.5士10% 1.20士10%

1500 40.4士10% 1.23士10%

1640 40.2圭10% 1.31士10%

1750 40.1士10% 1.37士10%

1800 40.0圭10% 1.40士10%

1900 40.0±10% 1.40士10%

1950 40启立10% 1剧土10%

2000 40.0士10% 1.40土10%

2100 39.8士10% 1.49士10%

2300 39.5主10% 1.67土10%

2450 39.2士10% 36.4 1.80士10% 1.96 

2600 39.0::t:10% 1.96::t:10% 

3000 38.5士10% 2.40土10%

3300 38.2圭10% 2.71士10%

3500 37.9士10% 2.91±10% 

3700 37.7士10% 3.12士10%

3900 37.5士10% 3.32土10%

4200 37.1士10% 3.63士10%

4600 36.7圭10% 4.04士10%

4900 36.3士10% 4.35士10%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID 

τ'he IEC/IEEE 62209-1528 and FCC KDB86当664 DO l standar也白恒也at 也e sys阳m validation 
m饲surem四ts should produce 也e SAR values shown below （如rphantom也ickness of 2 m皿L明白血
也eun四rtainty for 也e sys恒m vali也:ti.on. All SAR values are normalized to 1 W forward pow也 h
bracket，也.eme回田·ed SAR is given wi也由e used input power. 
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR.49.11.22.BES.A 

So企ware OPENSARVS 
阻皿伽m SN 13/09 SAM68 
Probe SN 41/18 EPG0333 
L归uid Head Liauid Values: ens’: 36.4 silZJlla: 1.96 
Distance betw国:n diDole center and liauid 10.0mm 
Area scan resolution dx=Smm/1由司mm

Zoon Scan Resolution dx=5mm/dv=5m皿尬z=5mm

Freauencv 2450MHz 
h肌且tDOwer 20dBm 
Licuid Temoera:阳m 20+/- l °C 

LabTemo缸”ure 20+/- l °C 
Lab Humidity 30』70%

Frequency 
1&5AR 阳＇／'q/W) 10 I SAR (W/'q/W) 

MHz 

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 20.1 

1900 39.7 20.S 

1950 40.5 20.9 

2000 41.1 21.1 

2100 43.6 21.9 

2300 48.7 23.3 

2450 52.4 54.40 (5.44) 24 23.86 (2.39) 

2600 55.3 24.6 

3000 63.8 25.7 

3300 

3500 67.1 25 

3700 67.4 24.2 

3900 . . 

4200 

4600 

4900 . 
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Ref: ACR.49.11.22.BES.A SAR REFERENCE DIPOLE CALIBRATION REPORT 
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR.49.11.22.BES.A 

7.3 BODY LIQUID MEASUREMENT 

Frequency 
Rela由e permittivity (sr') “ndud相陶例S/mMHz 

required measured required measured 

150 61.9士10% 0.80±10% 

300 58.2士10% 0.92:1:10% 

450 56.7士10% 0.94士10%

750 55.5圭10% 0.96士10%

835 55.2士10% 0.97士10%

900 55.0主10% 1.05土10%

915 55.0主10% 1.06主10%

1450 54.0主10% 1.30土10%

1610 53.8士10% 1.40士10%

1800 53.3量10% 1.52士10%

1900 53.3士10% 1.52士10%

2000 53.3士10% 1.52土10%

2100 53.2士10% 1.62土10%

2300 52.9士10% 1.81士10%

2450 52.7主10% 53.4 1.95土10% 2.14 

2600 52.5士10% 2.16士10%

3000 52.0 :t10% 2.73:i:10% 

3300 51.6士10% 3.08土10%

3500 51.3圭10% 3.31士10%

3700 51.0士10% 3.55±10% 

3900 50.8±10% 3.78士10%

4200 50.4士10% 4.13土10%

4600 49.8士10% 4.四士10%

4900 49.4圭10% 4.95士10%

5200 49.0士10% 5.30士10%

5300 48.9士10% 5.42土10%

5400 48.7士10% 5.53土10%

5500 48.6士10% 5.65士10%

5600 48.S主10% 5.77土10%

5800 48.2士10% 6.00士10%
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Ref: ACR.49.11.22.BES.A SAR REFERENCE DIPOLE CALIBRATION REPORT 

SAR MEASUREMENT RESULT WITH BODY LIQUID 

So丘ware OPENSAR VS 
Phantom SN 13/09 SAM68 
Probe SN 41/18 EPG0333 
Liauid Bodv Liauid Values: eos’: 53.4 Si!!llla: 2.14 
Distance between dipole center and liquid 10.0mm 
Area scan resolution dx=8mm/dv=8mm 
Zoon Scan Resolution dx=5mnν＇dy=5mm/dz=5mm 

Freauencv 2450 岛ffiz

Input power 20dBm 
Liauid Temperature 20 +/- 1 °C 
Lab Temp缸ature 20 +/- 1 °C 
Lab Humidity 30-70 % 

7.4 

Frequency 
MHz 

10 g SAR (W/kg川｝1 g SAR (W/kg/W) 

measured measured 

23.26 (2.33) 53.84 (5.38) 2450 

9.86-

800-

"' 吃 6.00-
;,;. 
罢 4.00-
町

2.00- , 

t

明N

E
MA ［川

’

却
’

回
〕
川

EMz 
n 

Page: 12/13 

Templat，ιACR.DDD.N.YY.MVGB.ISSU乓＿SARReference Dipole vJ 
This document shall not be reproduced, except in full or in part without the wn伽 approvalof 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. 


