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

8 LIST OF EQUIPMENT 

Equipment Summa『y Sheet 

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

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

SAM Phantom MVG SN 13/09 SAM68 
阳alida恒d. No cal Walidated. N。俑l

required. required. 

COMOSAR Test Bench Ve『sion3 NA 
W'alida抽d. No cal Walidated. No 臼l

『equired. required. 

Network Analyzer 
Rohde & Schwarz 

100203 。即2021 08/2024 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 06/2021 06/2027 

Calibrati。n kit 

Calipers Mitutoyo SN 0009732 10/2021 10/2024 

Refe陪nee Probe MVG SN 41/18 EPG0333 10/2021 10/2024 

Multi『neter Keithley 2000 1160271 0212021 0212024 

Signal Gene阳tor
Rohde & Schwarz 

1凶589 04尼021 04/2024 SMB 

Amplifier MVG MODU-023-C-0002 Characterized pri。『b Characterized pri。rto
t臼t. No cal requi陪d. 恒st. N。但l 陪qui阳d.

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

Power Meter Rohde & Schwarz 
832839』056 刊尼021 11/2024 

NRVD 

Di阳ctional c。upler K叩幅r 158020 131467 
Charac恒rized prior to Charac恒『ized prior to 
t臼t. No cal required. 国st. N。臼I required. 

Temperatu陪 I Humidity Testo 184 H1 44225320 06坦021 06/2024 Sensor 
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MVG COMOSAR REFERENCE DIPOLE 
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The use of the Cofrac brand and the accreditation referen，剧 is prohibitoo from any reproductio也

Summary: 

This document presents the method and results from an accredited SAR reference dipole calibration 
per岛rmed 也 MVG using the COMOSAR test bench. All calibration results 盯住aceable to 
national m甜ology institutions. 
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SAR REFERENCE DD咱iLECALIBRA四ONREPORT Rd: ACR.49.12.22.BES.A 

1 INTRODUCTION 

This document con臼ins a summ缸y of也e r叫时rements set for也 by 也e IEC/IEEE 62209-1528 and 

FCC KDB865664 DO 1 standar由 for reference dipoles used for SAR measur回nent system 

vaU也世ODS 扭d 也s measurements 曲创 were performed to v，创命也at 也e product complies wi也由e

缸冠men·咀oned standards. 

2 DEVICE UNDER TEST 

Device Under Test 

Device Tvt>e COMOSAR 2600 MHz REFERENCE DIPOLE 
Manuf田”.rer MVG 
Model SID2600 
Serial Numb町 SN 07 /22 DIP2G600-663 
Product Condition (new I used) New 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG’s COMO SAR Validation Dipoles are built in accordance ω 也e !EC/IEEE 62209-1528 and 
FCC KDB865664 DOl s阳ndar也’The product is designed f町 use wi血也e COMOSAR test bench 
only. 

H阴阳1-MVG COMOSAR Validation Dipole 
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4 MEASUREMENT MEτ咀OD

The IEC/IEEE 62209-1528 and FCC KDB865664 DOI st扭曲rds provide m甲山田n饲阳岛r reference 
dipoles 国创始 sys阳m validation m臼surements. The follo时ng measurements were performed to 
verify that the product complies with the 岛re mentioned剖扭曲rds.

4.1 RETURN LOSS REQUIREMENTS 

’The dipole used for SAR sys也mvalid础。nme四田臼nen:饱姐d checks must have a return loss of -20 
dB or bet阳. The return loss me困山ement shall be performed against a liquid filled flat phantom, 
wi曲曲 phan阳皿 construe阳d as o明白ned 扭曲s fore men:“.oned s阳也rds. A direct me也.od is used 
wi也 a network analys町 and its calibration kit, ho由wi也a valid ISO 1 7025 calibration. 

4.2 MECHANICAL REQUIRE岛ffiNTS

The IEC/IEEE 62209-1528 and FCC KDB865664 DOl s·阳由rds spec均由e mechanical componen臼
and dimensions of 也e validation dipoles, wi·曲曲e dimension’s 企叫uen句 and phantom shell 
由ickness dependent.τ'heCOMOSAR臼st bench 田nploys a 2 mm phan阳皿 shell 也ickness therefore 
也e dipoles sold for u回响曲曲e COMOSAR臼st bench comply wi也出e requirements 四t for也 fora
2 mm phantom shell 也ickness. A dir四tme曲。d is used with a ISOl 7025 calibrated calip缸．

S MEASUREMENT UNCERTA囚TY

All uncer扭曲ties listed below represent an e叩anded un阴阳inty饵pressed at approximately the 95% 
confidence level using a coverage f邵阳r ofk=吃，往回cable to 也e h忧mationally Accep伽d Guides to 
Measurement Un阳tainty.

5.1 RETURN LOSS 

The following unc町tainti臼 apply阳也e return loss measurement: 

Frequency band 

400-6000:MHz 

5.2 DIMl丑司SIONMEASUREMENT 

Expanded Uncertainty on Return Loss 

0.08 LIN 

The following unc缸tainti臼 applyω也.e dimension measurements: 

Length{mm) Expanded Unce眈ainty on Leng也

0-300 0.20mm 

300-450 0.44mm 

5.3 VALIDATION MEASUREMENT 

The guidelines outlined h 也e IEC/IEEE 62209-1528 and FCC KDB865664 DOl stan句“S were 
followed to g铀的阳也e measurement uncertainty缸validationm臼suremen臼．
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SAR REFERENCE DD咱iLECALIBRA四ONREPORT 

Scan Volume Expanded Uncertainty 

lg 19%(SAR) 

lOg 19%(SAR) 

6 CALIBRATION MEASURE脚IENT RESULTS 

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID 

Frequen句. MHz 
2500 2520 2贝0 2段到 2580 2600 2620 2640 2660 .2630 2700 

a, .,, 

0.0-

2.5-

-5.0-

-7.5 -

-10.0-

12.5 

俨ζ -15.0-

v, -17.5 -

扮。－

-22.5-

-25.0-

-27.5-

30.0-

Return Loss (dB 
-23.05 

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID 

民琶啤.iency, MHz 
2520 2540 2560 25阅 2创陆 孤20 2640 2660 .2630 2700 

P甸事： 6113

uirement (dB. 

-20 
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49.5 n + 2.1 in 

This ~t shall Ml be reprod'4“目i, except in fall O伊朗p酬，WI伪out伪ewritterl approl明lofMJl'G. The饵阳明ati01JCOIJtrlined here饵 is to be used 
佣lyfor如严’因审for毗M it iss曲mitt-1and is Ml to be re.缸is.Jin毗olsor part wi；如“w翻翻 appro四'J!q川VG_
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6.3 MECHANICAL DIMENSIONS 

Frequency MHz Lmm hmm dmm 

required 町幅画sured 『叫ulred maasured raqulrad maa皿Nld

300 420.0士1%. 250.0士1%. 6.35 土1%.

4目 290.0士1%. 166.7士1%. 6.35 土1 %. 

750 176.0土1%. 100.0士1%. 6.35 士1 %. 

835 161.0士1%. 89.8 士1%. 3.6 士1%.

9回 149.0±1 %. 83.3 士1%. 3.6 士1%.

1450 89.1 士1%. 51.7 士1%. 3.6 主1%.

1500 86.2 士1%. so.a 士1%. 3.6 士1%.

1640 79.0土1%. 45.7 土1%. 3.6 士1%.

1750 75.2 土1%. 42.9 士1%. 3.6 圭1%.

1800 72.0±1%. 41.7 士1%. 3.6 主1%.

1900 68.0土1%. 39.S 士1%. 3.6 士1 %. 

1950 66.3 士1%. 38.5 士1%. 3.6 量1 %. 

2000 64.5 士1%. 37.5 土1%. 3.6 主1%.

2100 61.0土1%. 35.7 士1%. 3.6 圭1%.

2300 55.5 士1%. 32.6 土1%. 3.6 主1 %. 

2450 51.5 士1%. 30.4士1%. 3.6 士1%.

2缸” 48.5 士1%. 48.57 28.8 士1%. 28.72 3.6 士1 %. 3.58 

3000 41.5 土1%. 25.0 士1%. 3.6 士1%.

3300 . . . 

3500 37.肚l 'Ki. 26.4土1 'Ki. 3.6 圭l 'Ki. 

3700 34.7士1%. 26.4士1%. 3.6 士1%.

3织”

4200 . . . 

4600 

4900 ’ 

7 VALIDATIONMEASUREMENT 

The IBC/IEEE 62209-1528 and FCC KDB865664 DOI standar也 S阳也血剑出e sys恒m validation 

measurements must be performed using a refer，钮.ce dipole m白血g 也e fore mentioned return loss 

and m出hanical dimension requirements. The validation me笛urementm回t be 阳fonn，创 against a 

liquid filled flat phantom，明白也e phantom c哑istru.c也d臼 outlined in 也e foremen咀oned stan曲也

P由也e Stan曲曲，出e dipole shall be positioned below 也e bottom of由e phantom, wi血也e dipole 

l回国h cen恒red and parallel 旬出e longest d皿.ension of也e flat phan臼m,wi血也.e top SUI也ce of也e
dipole at the d臼cribed distance from the bottom surface of the phantom. 
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SAR REFERENCE DD咱iLECALIBRA四ONREPORT Rd: ACR.49.12.22.BES.A 

7.1 HEAD LIQUID MEASUREMENT 

Fr明uency
Relatlve p制”阳’11lty (er') “nd田tlvlty (a} S/m MHz 

required measured required measured 

300 45.3士10% 0.87 士10%

4囚 43.5士10% 0.87 士10%

7回 41.9土10% 0.89 士10%

835 41.5士10% 0.四士10%

900 41.5主10% 0.97 立10%

1450 40.5±10% 1.20士10%

1500 40.4士10% 1.23 士10%

1640 40.2士10% 1.31 士10%

1750 40.1士10% 1.37 士10%

1800 40.0士10% 1.40士10%

1900 40.0士10% 1.40±10% 

1950 40.0士10% 1.40士10%

2000 40.0士10% 1.40±10% 

2100 39.8士10% 1.49 士10%

2300 39.5士10% 1.67 土10%

2450 39.2士10% 1剧士10%

2600 39.0土10% 36.0 1.96士10% 2.12 

30四 38.5土10% 2.40士1096

3300 38.2士10% 2.71 士1096

3500 37.9士10% 2.91 士1096

3700 37.7士10% 3.12 士1096

3900 37.5土10% 3.32 土10%

4200 37.1士10% 3.63 士10%

46四 36.7土10% 4.倒士10%

4900 36.3土10% 4.35 士10%

7.2 SAR 勤mASUREMENT RESULT WITH HEAD LIQUID 

The IEC/IEEE 62209』1当28 and FCC KDB865664 DOI stan也rds s阳.te 也at 出e sys田n valida咀on

measurements 曲.ould produce 也s SAR values shown below （岛rphantom也ickness of 2 mm），明白血
the unc町扭扭ty f由也e sys恒m validation. All SAR values are normalized to 1 W岛附缸tlpow町. In 
bracke也也em回阴阳d SAR is given wi由也.e used坦put po喃自．
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Softw缸也 OPENSARVS 
Phant.om SN 13/09 SAM68 
Probe SN 41/18 EPG0333 
Liauid H回dLiauid Values: eos’: 36.0 si21Da: 2.12 
Dis饱nee between dioole cen阳 andliauid 10.0mm 
Area s阅且resolution dx=8mm/dv=8mm 
Zoon Scan Resolution 也严5mm/dv=5mm/dz=5mm

Frequency 2600MHz 
hu,ut TJOwer 20d.Bm 
Liauid Temoerature 20 +/-1 °C 
LabTemDeJ斟町 20 +/- 1 。c

Lab Hu皿诅ity 3伽70%

Frequency 
11 SAR (W/kdW) 101 SAR (Wfq/WJ 

MHz 

required measured required measured 

300 2.85 1.94 

450 4.58 3.四

750 8.49 5.55 

835 9.56 6.22 

900 10.9 6.99 

1450 29 16 

15阅 30.S 16.8 

1640 剖.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 24 

2600 55.3 57.14 (5.71) 24.6 24.48 (2.45) 

3000 63.8 25.7 

33四

3500 67.1 25 

3700 67.4 24.2 

3900 . . 

4200 

4600 

4900 . . 

Page: 9/13 

T~叩h屹＿ACR.DDD.N.l'Y.MVG虱ISSUE_SARR电（et四ttD’础vJ
This ~t shall Ml be reprod'4“目i, except in fall O伊朗p酬，WI伪out伪ewritterl approl明lofMJl'G. The饵阳明ati01J comained here饵 is to be used 

佣lyfor如严’因审for毗M it iss曲mitt-1and is Ml to be re.缸w.Jin毗olsor part wi；如“w翻翻 appro四'J!q川VG.



Ref: ACR49.12.22.BES.A SAR REFERENCE DIPOLE CALIBRATION REPORT 

I\ 

｜ 飞

\ 
\ 、

、＼

『、
h』』

10.95-
10.00-

8.00-
田

三 6.00-
罢 4.00-

2.00-

坷
’

骂［川
m l

m
恻

hp

Z 

Page: 10/13 

Temp/at，ιACR.DDD.N.YY.MVGB.ISSU乓＿SAR Reference Dipole vJ 
This document shall not be reproduced, except in< ll or in part, without the wriUen approval of MVG. The infom四tion contained here币n is to be used 

only for the pu机sefor which it is submitted and is not to be released切 whole or part WI伽ut written approval ＇！仰而，



SAR REFERENCE DD咱iLECALIBRA四ONREPORT Rd: ACR.49.12.22.BES.A 

7.3 BODY LIQUID MEASUREMENT 

Fr明uency
Relatlve p制”阳’11lty (er') “nd田tlvlty (a} S/m MHz 

required measured required measured 

1目 61.9士10% 0.回士10%

300 58.2士10% 0.92 士10%

4回 56.7土10% 0.归士10%

750 55.5士10% 0.96士10%

835 55.2主10% 0.97 立10%

900 55.0士10% 1.05 :t:10% 

915 55.0士10% 1.06士10%

1450 54.0士10% 1.30士10%

1610 53.8士10% 1.40 :t:10% 

1800 53.3士10% 1.52 :t:10% 

1900 53.3士10% 1.52 :t:10% 

2000 53.3士10% 1.52 士10%

21四 53.2士10% 1.62 ±10% 

2300 52.9士10% 1.81 士10%

2450 52.7士10% 1.95 土10%

2600 52.S士10% 52.7 2.16士10% 2.36 

3000 52.0土10% 2.73 士10%

33四 51.6土10% 3.08士1096

3500 51.3士10% 3.31 士1096

3700 51.0士10% 3.55 士10%

3900 50.8士10% 3.78士10%

4200 50.4土10% 4.13 土10%

4600 49.8士10% 4.国士10%

49四 49.4土10% 4.95 士10%

5200 49.0土1096 5.30士10%

5300 48.9主10% 5.42 主10%

5400 48.7士10% S.53 土10%

5500 48.6士10% 5.65 士10%

5600 48.S土10% 5.77 :t:10% 

5800 48.2士10% 6.00士10%
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SAR MEASUREMENT RESULT WITH BODY LIOUID 

So食ware OPENSAR VS 
Phantom SN 13/09 SAM68 
Probe SN 41/18 EPG0333 
Liauid Bodv Liauid Values: eos’: 52. 7 sigma : 2.36 
Distance between dipole center and liquid 10.0 mm 
Area scan resolution dx=8mm/dv=8mm 
Zoon Scan Resolution dx=Smm/dy=Smm/dz=Smm 
Freauencv 2600MHz 
Input power 20dBm 
Liauid Temperature 20 +/- 1 。c

Lab Temperature 20 +/- 1 。c

Lab Humiditv 30-70 % 

7.4 

Frequency 
MHz 

10 g SAR (W /kg/W) 1 g SAR (W/kg/W) 

measured measured 
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SAR REFERENCE DD咱iLECALIBRA四ONREPORT Rd: ACR.49.12.22.BES.A 

8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Id组tlflcatlon No. 

Current Next Callbra筒。n

Descrip世。n Model Calibra咀on Date Date 

SAM Phantom MVG SN 13/09 SAM68 
Valida恒d. No臼l Validated. No cal 
required. requi陪d.

COMOSAR Test Bench Version 3 NA Validated. No cal Validated. No 臼l
用qui阳d. required. 

Netw。rk:Analyzer
Rohde & Schwarz 

100203 08/2021 08/2024 
ZVM 

Netw。rk:Analyzer Agilent87臼ES MY40003210 1012021 10/2024 

Ne创vork Analyzer - Rohde & Schwa目
101223 05/2021 0日＇2024

Calibration kit ZV-2235 

Network Analyzer -
HP 850330 3423A08186 06/2021 06/2027 Calibration kit 

Calipers Mih』toyo SN 0009732 10/2021 10/2024 

Refe陪nee Probe MVG SN41月8 EPG0333 10/2021 10/2024 

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

Signal Generator 
R。hde & Schwarz 

106589 04/2021 04/2024 SMB 

Ampli何er MVG MODU-023-C-0002 Characterized pri。r阳 Characterized prior t，。
恒st. No臼l 陪quired. 恒st. N。 cal 陪quired.

Power Meter NI-USB 臼80 170100013 06/2021 06/2024 

Power Meter Rohde & Schwa曰
832839』056 11/2021 11/2024 

NRVD 

Di陀ctional Coupler 阳y幅r 158020 131467 
Characterized pri。rte Char田terized prior to 
恒st. No cal 阳quired. 恒st. N。 cal required. 

Temperatu陪 l Humidity 
Te剖o 184 H1 44225320 06/2021 06/2024 Sensor 
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SAR Reference Dipole Calibration Report 

Ref: ACR.49 .19 .22.BES.A 

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

INDUSTRIAL PARK, TANTOU 
COMMUNITYSONGGANG STREET, BAO’AN 

DISTRICT, SHENZHEN, CHINAMVG COMOSAR 
REFERENCE DIPOLE 

FREQUENCY: 5200-5800 脚E王Z
SERIAL NO.: SN 07/22 DIP5G000-670 

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

Technopole Brest Iroise - 295 avenue Alexis de Rochon 

29280 PLOUZANE - FRANCE 

Calibra咀on date: 02/06/2023 
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The use of the Cofrac brand and the accredita·由n references is prohibited from any reproduction. 

Summary人·

This document presents the m础。d and results from an accredited SAR reference dipole calibration 
pe由rmed at MVG, using the COMOSAR test bench.τ'he test results covered by accreditation are 
traceable to the International System of Units (SI). 
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.49.19.22.BES.A 

1 INTRODUCTION 

This document contains a s田nm缸y of the requirements set forth by the IEC/IEEE 62209-1528 and 

FCC KDB865664 DOI standards for reference dipoles used for SAR meas町ement system 

validations and the meas田ements 由副 were performed to verify 由at the product complies wi也 the

fore mentioned standards. 

2 DEVICE UNDER TEST 

Device Under Test 

Device Type COMOSAR 5200-5800 岛但z REFERENCE DIPOLE 
Manufacturer MVG 
Model SID5000 
Serial Numb町 SN 07 /22 DIP5G000-670 
Product Condition (new I used) New 

3 PRODUCT DESCRIPTION 

3.1 GENERAL INFORMATION 

MVG’s COMOSAR Validation Dipoles 缸e built in accordance to the IEC/IEEE 62209-1528 and 
FCC KDB865664 001 standards. The product is designed for use with 由e COMOSAR test bench 
only. 

Figure 1-MVG COMOSAR Validation D伊ole
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SAR REFERENCE DD唱，LECALIBRA四ONREPORT Ref. ACR.49.19.22.BES.A 

4 MEASUREMENT ME1直OD

The IEC/IEEE 62209-1528 and FCC KDB865664 DOI stan由rds provide m甲山田n饲阳岛r reference 
dipoles 国创始 sys阳m validation m臼surements. The follo时ng measurements were p町formed to 
v创fy由.at也e product complies with the 岛re mentioned stan也rds.

4.1 RETURN LOSS REQUIREMENTS 

’The dipole used for SAR sys也mv叫id础。但E饲sur，臼nen:饱姐d checks must have a return loss of -20 
dB or bet阳. The m阳m loss measurement shall be perf'i创med against a liquid filled 伽phantom,

wi曲也e phan阳皿 constructed as 侃出ned扭曲e fore m四tioned standards. A dir四t me也.od is used 
wi也 a network analys町 and its calibration kit, ho由wi也a valid ISO 1 7025 calibration. 

4.2 MECHANICAL REQUIRE岛ffiNTS

The IEC/IEEE 62209-1528 and FCC KDB865664 DOl s·阳也rds spec均由e mechanical componen臼
and dimensions of 也e validation dipoles, wi曲曲e 副mension’s 企吨uen句 and phantom shell 
由ickness d叩en.dent.τ'heCOMOSAR臼st bench employs a 2 m皿phantom shell 也ickn，臼s therefore 
也e dipoles sold for u回 wi曲曲e COMOSAR臼st bench comply with也e requirements set for也 fora
2 mm phantom shell 也ickness. A dir四tme曲。d is used with a ISOl 7025 calibrated calip缸．

S MEASUREMENT UNCERTAINTY 

All m回归inties listed below represent an expanded uncertainty 缸.pressed at 司>proxi皿a阳ly由e95%
confidence level using a co咿erage factor of k二2，往回eable to 也 Internationally Ace叩恒d G田des to 
Measurement Un阳tainty.

5.1 RETURN LOSS 

The following m阳幅画6臼 apply抽血em阳rn loss measurement: 

Frequency band 

400-6000Ml:Iz 

5.2 DIMENSION MEASUREMENT 

Expanded Uncertainty on Return Loss 

0.08L因

The following uncer幅画ti臼 apply阳 the dimension measurements: 

Length刷刷 I Expand回 Uncertainty on Length 

0-300 0.20mm 

5.3 VALIDATION勘ffiASUREMENT

The guidelines outlined 且也e IEC/IEEE 62209-1528 and FCC KDB865664 DOl 日阳也rds were 
followed to 篮enera阳也e measurement uncer幅画ty缸validati,

Scan Volume Expanded Uncertainty 

lg 19%(SAR) 

lOg 19%(SAR) 
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SAR REFERENCE DD唱，LECALIBRA四ONREPORT Ref. ACR.49.19.22.BES.A 

6 CALfflRATION MEASUREMENT RESULTS 

6.1 RETURN LOSS IN HEAD LIQUID 

岛e年,ency, MHz 
5200 5300 5400 5500 5600 5700 5800 5900 

δ 

-10-

-15-

-20 
-25-

a:, -30-
a回

..-" -35-
VI -40-

-45 

-50’ 

-55-

-QJ-

-65-

-70-

Return Loss (dB) Reauire皿.ent (dB) Impedance 
5200 -20.29 -20 ss.76 n - 4.43 in 
5400 -29.09 -20 53.46 n + o.61 iO 
5600 -31.06 -20 52.76 n - 0.45 _in 
5800 -28.48 -20 50.12 !l - 3.76 iO 

6.2 RETURN LOSS 剧BODYLIOUID

Fre吼后ncy, MHz 
5200 四” 5400 5到）（）民：oo 5700 5800 5铜)0

」5-

-10-

15-

-20-

-u 
回
可－

F
Fm

-30-

-35-

-40-

-45-

-50-
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SAR REFERENCE DD唱，LECALIBRA四ONREPORT Ref. ACR.49.19.22.BES.A 

Return Loss (dB) Reauire皿.ent (dB) Impedance 
-21.40 -20 57.13 0- 4.54 iO 
-26.95 -20 54.47 n - o.31 in 

5600 -31.14 -20 52.65 n + o.s 1 in 
5800 -26.91 -20 49.92 n- 4.51 in 

6.3 MECHANICAL DIMENSIONS 

Frequency MHz Lmm hmm dmm 

required IT‘四sured 『町ulred measured required measured 

5000切回00 20.6士1%. 20.78 40.3 士1%. 40.59 3.6 士1 %. 3.59 

7 VALIDATION勤IEASUR.EMENT

The IECfIEEE 62209-1528 and FCC KDB865664 001 stan由z也 s阳.te 也at 也s s!8阳m valida幅on
measurements must be perfc町med using a refi田·ence dipole meeting the 岛re mentioned return loss 
andm民hanical di皿阻sion req回rements. The validation measurement must be performed against a 
liquid filled flat phantom, wi血也phantom constructed as outl旭.ed面也e fore mentioned stan也r也
Per 也e stan由z缸，也c dipole shall be positioned below 也c bottom of也c phan阳m，明白白e dipole 
length cen:笛red and parallel 阳也e longest dimension of也e flat phantom，明白也.e top sur臼ce of也e

dipole at也e described distance from也ebo忱。msur曲.ce of the phantom. 

7.1 HEAD LIQUID MEASUREMENT 

Fr町uency
Relative permi制vity （的 Conductlvl町（a) S/m 

MHz 

required measured required measured 

5000 36.2 士10% 4.45 :t10% 

5100 36.1 主10% 4.56土10%

5200 36.0 士10% 34.44 4.66 :!:10% 4.64 

5300 35.9 土10% 4.76士1096

5400 35.8 士10% 33.63 4.86士1096 4.88 

5500 35.6 土10% 4.97土10%

5600 35.5 土1096 32.80 5.07土1096 5.12 

5700 35.4 主1096 5.17主10%

58四 35.3 士10% 32.63 5.27士10% 5.31 

5900 35.2 士10% 5.38士10%

6000 35.1 士10% 5.48士10%
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SAR REFERENCE DD唱，LECALIBRA四ONREPORT Ref. ACR.49.19.22.BES.A 

7.2 SAR MEASUREMENT RESULT WIT咀HEAD LIQUID 

At 也。回盒叫uencies，也e 阳唱et SAR value can not be gen，四.c. H,町eund缸扭曲e 饵rget SAR value 
defined by MVG，明白扭曲e uncertainty for 也e system validation. All SAR values are normalized 
to 1 Wnetpow町， In brae』剧，也emeasured SAR is given wi也由e used input pow町．

Software OPENSARV宝

Phantom SN 13/09 SAM68 
Probe SN 41/18 EPG0333 
Liquid H回dLiquid Values 5200阳lz: eps' :34.44 sigma : 4.64 

H回dLiq，皿dValues 5400 MHz: eps' :33.63 sigma: 4.88 
H回dLiquid Values 5600 MHz：叩旷：32.80 sigma : 5.12 
H回dLiquid Values 5800 MHz: ens' :32.63 sil!lllll: 5.31 

Distance betw阳1 dipole and liauid 10 皿皿

Area scan resolution dx=固8mm/dy=8mm

ZoonSc扭Resolution dx=4mm/句=4m/dz=2mm

Frequency 5200MHz 
5400MHz 
5600MHz 
5800MHz 

Input pow町 20dBm 
Liauid Temperature 20 +/-1 °C 

Lab Temoerature 20 +!- 1 。c

Lab Humiditv 3伽70%

F 

则
一
则
一
则
－

m 78.00 

旦
中
旦
旦
…

me臼回宿d

21.29 (2.13 
23.23 (2.32' 
22.64 (2.2, 

21.90 
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SAR MEASUREMENT PLOTS~ 5200 MHz 
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SAR MEASUREMENT PLOTS~ 5400 MHz 
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SAR MEASUREMENT PLOTS~ 5600 MHz 
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SAR MEASUREMENT PLOTS~ 5800 MHz 
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7.3 BODY LIQUID MEASUREMENT 

Fr曹quency
Relatlve perm恒由lty (st) “nductlv耐y(a}S/mMHz 

required W隙，sured required measured 

5200 49.0士10% 45.50 5.30士10% 5.63 

5300 48.9主10% 5.42 立10%

5400 48.7士10% 44.78 5.53 :t:10% 5.95 

5500 48.6士10% 5.65 士10%

5600 48.5土10% 44.85 5.77 士10% 6.26 

5800 48.2士10% 44.45 6.00士10% 6.58 

7.4 SAR MEASUREMENT RESULT WIT咀BODYLIOUID

Software OPENSARV5 

Phantom SN 13/09 SAM68 

Probe SN 41/18 EPG0333 

Liquid Body Liquid Values 52佣MHz: eps' :45.50 sigma : 5.63 
Body Liquid Values 5400 MHz：叩s' :44.78 sigma: 5.95 
Body Liquid Values S“)OMHz: eps’:44.85 sigma: 6.26 
Bodv Liauid Values 5800 MHz：铀矿：44.45 Si21ll8 : 6.58 

Distance between dioole and liauid lOm皿

Area SC姐resolution dx=8mm/dy=8m皿

ZoonSc扭Resolution dx=4mm/dy=4m抽F2mm

Frequency 5200MHz 
5400MHz 
5600MHz 
5800MHz 

Inout oower 20 dBm 

Liquid T田no町ature 20 +/-1 °C 

Lab T田np目百:ture 20 +/-1 °C 

Lab H田回dity 3C』70%

F: . 
measured me国田00

5200 71.75 (7.18) 20.38 (2.04 

5400 75.93 (7.59) 21.44 (2.14 

5600 77.44 (7.74> 22.16 (2.22、

5800 69.01 (6.90) 19.75 (1.9 
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8 LIST OF EQUIPMENT 

Equipment Summary Sheet 

Equipment Manufacturer I 
Id组tlflcatlon No. 

Current Next Callbra筒。n

Descrip世。n Model Calibra咀on Date Date 

SAM Phantom MVG SN 13/09 SAM68 
Valida恒d. No臼l Validated. No cal 
required. requi陪d.

COMOSAR Test Bench Version 3 NA Validated. No cal Validated. No 臼l
用qui阳d. required. 

Netw。rk:Analyzer
Rohde & Schwarz 

100203 08/2021 08/2024 
ZVM 

Netw。rk:Analyzer Agilent87臼ES MY40003210 1012021 10/2024 

Ne创vork Analyzer - Rohde & Schwa目
101223 05/2021 0日＇2024

Calibration kit ZV-2235 

Network Analyzer -
HP 850330 3423A08186 06/2021 06/2027 Calibration kit 

Calipers Mih』toyo SN 0009732 10/2021 10/2024 

Refe陪nee Probe MVG SN41月8 EPG0333 10/2021 10/2024 

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

Signal Generator 
R。hde & Schwarz 

106589 04/2021 04/2024 SMB 

Ampli何er MVG MODU-023-C-0002 Characterized pri。r阳 Characterized prior t，。
恒st. No臼l 陪quired. 恒st. N。 cal 陪quired.

Power Meter NI-USB 臼80 170100013 06/2021 0612024 

Power Meter Rohde & Schwa曰
832839』056 11/2021 11/2024 

NRVD 

Di陀ctional Coupler 阳y幅r 158020 131467 
Characterized pri。rto Char田terized prior to 
恒st. No cal 阳quired. 恒st. N。 cal required. 

Temperatu陪 l Humidity 
Te剖o 184 H1 44225320 06/2021 06/2024 Sensor 
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