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Ref: ACR 3501 16.8ATU A

mvag COMOSAR F-FIELD PROBE CALIBRATION REPORT
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIM

Manufacturer MVG

Model SSES

Serial Number SN 14/16 EP308

Product Condition (new /used) New

Frequency Range of Probe 0.3 GHz-

Resistance of Three Dipoles at Connector

gpole 3: R3-0.172 MQ2

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERAL INFORMATION

MVG's COMOSAR E field Probes are built in accordance to th
CEIIEC 62209 standards.

528. OET 65 Bulletin C and

050361 and CEVIEC 62209 standards provide
5, including the performance charactenistics of
cet. All calibrations | measurements performed meet

in free space using the waveguide, performing a power
kg to 100W kg,

The evalua
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mvg COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref: ACR.350.1.16.5ATU.A

32 SENSITIVITY.

‘The sensitivity factors of the three dipoles were determined using a two stc ibration method (air
and tissue snmulalmg liquid} using waveguides as outlined in the s

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measureme
measurement. The required lower detection limit s 10 mWikg.

34 ISOTROPY
The axial isotropy was evaluated by exposing the p

a reference wave from a standard dipo
¢ test configuration suggested for svstem
validations and checks, The probe was rotated al in axi
steps.  The hemispherical isotropy 15 determin
with tissuc-equivalent liquid, with the plastic
The dipole is rotated about its axis (0°-1
about its axis (073607,

35  BOUNDARY EFFECT

The boundary effect is defined as the deviation between the data and the expected
exponential decay in the liguig is ori interface. To evaluate this
effect. the liguid filled flat ph ’ ¢ dipole or waveguide.
h i isameasured and

m a half wave dipole.
the probe is rotated

o Standard
, Uncertainty (%)
V3 | 17329
V3 1 1.732%
Vi | 28875
Rectangular V3 | 1 230,
Rectangular V3 J 1 1.732%
S.00% Rectangular NE ] 2857%
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mvg COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref: ACR.350.1.16.5ATU.A

Field probe hineanty 3007 Rectangular \5 i
Combined standard uncertainty 5.831%
Expanded uncertainty 12.0%
95 % confidence Jevel k=2 ok

5  CALIBRATION MEASUREMENT RESULTS

Calibration Pal

Liquid Temperature
Lab Temperature
Lab Humidity

5.1 SENSITIVITY IN AIR

Normx dipole  Nommy dipole
1 my) 2 (uVAVmy)
6.14
DCP d 1 : DCP dipole 3
{(mV (m mV)
94 98

(1<1.2.3) allow to in H-field value usi formula:
E=JESRE’ +E]

Calibration curves

Oipoie 1
Owoie 2

0605
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mvg COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref: ACR.350.1.16.5ATU.A

52 LINEARITY
Linearity

100~ gy — - —

0 %0 MO0 0 X0 W 0 M M0
EFedivin|

Lineanty §+4-1 €1%: [+-0 Q8dE}

53 SENSITIVITY IN LIQUID

Lgud

HL300
BL30O
HL450
BLASO
HL750
HBL750
HL850
BLE50
HL90)
BLYXX

LIMIT: TmW/kg
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mvg COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref. ACR 350116, 3ATU.A

54 ISOTROPY

LS00 Mz
- Axial isotropy:
- Hemispherical isotropy:

HL1800 MHz
- Axial isotropy:
- Hemispherical isotropy:

1 L
204 88 10 0
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mvag COMOSAR F-FIELD PROBE CALIBRATION REPORT Ref: ACR.350.1.16.5ATU.A

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Validated

Flat Phartom MVG

| required
COMOSAR TestBench  Verson 3 :’:q'md Mo
Network Analyzer | Gl i 022019
Reference Probe 1 MVG 10027
Mutimeter [ Keithley 2000 [ 1272016
Signal Generator | AQIemE4438C | MY49070581 1212016
Power Meter
Power Sensor

Dicectioral Coupler | Marda 4216-20

=1, [test. No cal required

Validated Nocal
required
Valicated Nocal
required
Validated No caf
required

102017
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DIPOLE CALIBRATION DATA

SAR Reference Dipole C

Ref? ACR.216.4.16 SATU.A

ument presents the method and results from an accredited SAR reference dipole calibration
od in MVG USA using the COMOSAR test bench.  All calibration results are truceable to
al metrology inssutions.
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2164.16.3ATUA
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 2164.16.SATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by
CEVIEC 62209 standards for reference dipoles used for SAR
the measurements that were performed to venify that the product co

standards.
2 DEVICE UNDER TEST
Device Un
Device Type COMOSAR REFERENCE DIPOLE
Manufacturer MVG

Model SIDVOO

IEEE 1528, FCC KDBs and
or use with the COMOSAR test bench only,

(7 COMOSAR Validaton Inpole

Page: 4/11
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR 2164.16.SATU.A

4  MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide
dipoles used for system validation measurements.  The following meas 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 check
dB or better. The return loss measurement shall be perfo
with the phantom constucted as outlined m the fore menti

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CENIEC 62209
dimensions of the validation dipoles. with the phantom shell thickness
dependent.  The COMOSAR test bench ¢ thickness therefore the
dipoles sold for use with the COMOSAR t v wi ts sel forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed helow
confidence level using a cove 2, Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

panded Uncertainty on Length
0.05 mm

8. FCC KDBs. CENELEC EN30361 and CEVIEC 62209
casurement uncertainty for validation measurements,

Page: 5/11
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SAR REFERENCE DIPOLE CALIBRATION REPORT

10g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

Fieguency, NH:
e o0 aen 1rs ] a0 w a0 E (e

&0

of. ACR 216416 8ATU A

Frequency (\i"l) | Return Loss (dB) |  Requirement (dB)
o0 ~30.88 =20

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frecosrcy, M1
M LSl am 40 =

5 aln

;_7 Frequency (\ll_[»z)_i_' Return Loss (dB) | Requirement (dB)
900 h %7 ' -20

6.3 WMECHANICAL DIMENSIONS

Frequency ANz ‘ Lme h mm

I —

l required measured required measured
00 4200 41 % 250.0£1%
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2164.16.3ATUA

150 290041 % 166.7 £1%.
750 176041 % 100.0£1%,
835 161011 % 89811%
500 149.0 21 %. PASS 833n1%
1450 89121%, 51711 %
1500 805 1%, SO0+ %
1640 T9.0 1%, AL 71N
1750 752121 %,
1800 TLO2LH,
1500 63021%,
1550 66.3 21 %,
2000 64.5 21 %,
2100 61021%,
2300 55521 %,
2450 S1521%,
2600 485 21 %.
3000 AL511 %,
3500 37.081 %,
3700 31721 %,

7 VALIDATION

The IEEE Std. 1528, FCC KDBs
measurements must be performed us
and mechanical dimension requirement
liquid filled flat phantom, with the pha

phantom, with the dipole
. with the top surface of the

PASS

Page: 7/11
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR 2164.16.5ATU.A

1800 MOs% 1.4025%
1900 N0 5% 14025 %
1950 WN05% 14025%
2000 A5 % 14025%
2100 NB5% 14925
2300 B525% 16715
2450 I245% 13045 %
2600

3000

a500

The IEEE Std. 1328 and CEVIEC 62209 standards sy alidation measurements
should produce the SAR values shown béle icky 2 mm), within the
uncertainty for the system validation.  AII'SAR v iz6d )

hracket, the measured SAR is given with the used

Phantom

1038 (1.10] 698 688 (0.65)
16
168
184
193
2021

Page: &11
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2164 16.8ATUA

1300 [ 39.7 [ [ 2.5 | ﬂ
1950 [ A0.5 [ [ 2.9 [ y
2000 | 411 | | 211 | -
2100 | A36 [ | Ii.s ]

2300 [ a7 | IEEE ‘{
2450 [~ sza | T

2600 ™ ss3 | ™ 218

3000 [ es | T

3500 [ 671 I [ 2%

73  BODY LIQUID MEASUREMENT

F"m":‘” Relative gttty (e} Contuethvity (0) S/m

TR required j._memved ‘ required 5 measured

150 | (-.1.9 5% | G | 0.80 15"&' |

300 [ S82:5% [ | | 08225% |

a0 | 67:5% | N | epois% |

700 | sssesw | 0%6s5% |

5 ess2 5% | V| osresn |
‘ ~;3f.‘ _.| ;5;;5! | PASS - ' 1.0545% | PASS
TS 21s [ 5;:;;;;_ Yy | 1.0645% [

2450 | 505 % [T | 1.3025% |

1610 | “szsmsw | ["1a0es5% |

18000 Db s33£5% | [Tis2esm |

1300 ——533 ;Z'-“ [ ' 1.5245%

2000 | (8335w | [T1saesa |

100 {0 w2k | [T1e2ss% |

2450 [ s27m5% | | “1esesm |
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2164 16.5ATU.A

2800 S25:5% 2.1645%
3000 520#5% 27325%
1500 51.3:5% 33125%
S200 9.0110% 530110%
5300 AB9£10% 542210
5400 487 210% 553110
SAS!A)D 6.6?109& 565 £10%
5600 #5:00% | | SWEsi0% |
48.2+10%

Lxgquid
Drstance between dipode center and hguxd
Area scan resolution
Zoon Scan Resoluton
Frequency

Inpus powes

Ljuid Temperature
Lab Tempernture

Lab Humidity

N0 MHz
20 dBm
21 °C
21:°C
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mvag SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2164 16.5ATU.A

8  LIST OF EQUIPMENT

Equipment Summary Sheet

T i 0L aum
SAM Prantom MVG SN-20¥09-SAMT1 required
| g Valicated  No
COMOSAR Test Bench Version 3 NA required
Network Analyzer | FDOde z&v i«wz 02/209
Calpers | Carrera 1272016
Reference Probe MVG 102M86
Mutimeter | Keithley 2000 1188656 1272016
Sugnal Generator | Agilent E4438C MY43070581 12206
Ampifier Characterized prior 1o
test cal required
Power Meter 12°2M6
Power Sensor 121286
Characterized prior to
test. No cal required
1207

Page: 11717
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SAR Reference Dipole Calibra Report

Ref | ACR.216.5.16.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
NG, HUAFENG NO. DUSTRIAL
PARK, G IMUNITY XIXIANG REET
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SERIAL

1&2F,NO.2
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P N

Calibrated at MVG US
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\“\\\\'\'!'/'l’l,,_," -
Ty
- g .
= o - P
TSNS REDITED
""lulu\“\' e
Calibration Date: 07/05/2016
. v

ary:

Jul
ocument presents the method and results from an accredited SAR reference dipole calibration
ed In MVG USA using the COMOSAR test bench.  All calibration results are truceable o
| metrology instatutions.
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2165.16.3ATU.A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2165.16.8ATU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by
CEVIEC 62209 standards for reference dipoles used for SAR
the measurements that were performed to venify that the product co

standards.
2 DEVICE UNDER TEST
Device Un
Device Type COMOSAR REFERENCE DIPOLE
Manufacturer MVG
Model SIDIS00
Serial Number SN 29715 DIP 1G800-387

in accordance 1o the [EEE 1528, FCC KDBs and
or use with the COMOSAR test bench only,

(1 COMOSAR Validaton ihpole

Page: 4/11
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR2165.16.SATU.A

4  MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide
dipoles used for system validation measurements.  The following meas 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 check
dB or better. The return loss measurement shall be perfo
with the phantom constucted as outlined m the fore menti

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CENIEC 62209
dimensions of the validation dipoles. with the phantom shell thickness
dependent.  The COMOSAR test bench ¢ thickness therefore the
dipoles sold for use with the COMOSAR t v wi ts sel forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed helow
confidence level using a cove 2, Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

panded Uncertainty on Length
0.05 mm

8. FCC KDBs. CENELEC EN30361 and CEVIEC 62209
casurement uncertainty for validation measurements,

Page: 5/11
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of. ACR 2165 16.8ATUA

SAR REFERENCE DIPOLE CALIBRATION REPORT

10g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIOQUID

6.1
Fioguency, NH:

1720 174 1740 190 1N 15a) 19 1530 15

50

Requirement (dB) | Impedance

Frequency (\i"l) Return Loss (dB)
1800 =27.78 20 466 Q2+ 23iQ
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Frescusrcy, M iz
1700 170 (TR 1780 TE0 CEl0 Masn  1s®d 1330 teen S
]
s aln
| Frequency (MHz) ' Retumn Loss (dB) | Requirement (dB) | Impedance
1800 ‘ ~27.67 -20 | 46.20Q-1.7;jQ
6.3 MECHANICAL DIMENSIONS
Frequency ANz Lmem h mm dmm
l required measured required measured required measured
300 Mo | 250.0 41 % 5.3521 %
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 2165.16.3ATU.A

150 290041 % 166.7 £1%.
750 176041 % 100.0£1%,
835 161011 % 89811%
500 149.0 21 %. 833n1%
1450 89121%, 51711 %
1500 805 1%, SO0+ %
1640 T9.0 1%, AL 71N
1750 752121 %,
1800 TLO2LH,
1500 63021%,
1550 66.3 21 %,
2000 64.5 21 %,
2100 61021%,
2300 55521 %,
2450 S1521%,
2600 485 21 %.
3000 AL511 %,
3500 37.081 %,
3700 31721 %,

7 VALIDATION

The IEEE Std. 1528, FCC KDBs
measurements must be performed us
and mechanical dimension requirement
liquid filled flat phantom, with the pha

phantom, with the dipole
. with the top surface of the

Page: 7/11
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR 2165.16.5ATU.A
1850 0025% PASS 14045% PASS
1900 00 5% 14045%
1950 0.025% 140 5%
2000 #0025 % 14025 %
2100 398 5% 14315
2300 15:5% 16745
2450 M25% 180 45%
2600
2000
1500

The IEEE Std. 1328 and CEVIEC 62209 stag
should produce the SAR values shown béle
uncertainty for the system validation.  AII'SAR v
hracket, the measured SAR is given with the used

Software

Phantom

Probe SN 1811 EPGI2Y
Lgquid Head Liguad Values: &
I b 10.0 mm

dyx~Bmm/dy=8mm

37.43(3.74) 201

1988 (1.99)
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1300 [ 39.7 [ [ 2.5 ﬂ
1950 [ A0.5 [ [ 2.9 [ y
2000 | 411 | | 211 | -
2100 | A36 [ | Ii.s )y &
2300 [ a7 | IEEE ‘{
2450 [~ sza | T

2600 ™ ss3 | ™ 218

3000 [ es | T

3500 [ 671 I [T

==

BT
W T

T ¢ o 1
NI
ey \77'*% =
) AR LT W 5 3 »

73  BODY LIQUID MEASUREMENT

Faquency Relative gttty (e} Contuethvity (0) S/m

MHz
TR required j._memved ‘ required 5 measured
150 | (-.1.9 5% | G | 0.80 15"&' |
300 [ S82:5% [ | | 08225% |
a0 | 67:5% | N | epois% |
700 | sssesw | 0%6s5% |
TR [ Y | osrtsn |
‘ '. D : ; | - [ 1.0545% |
TS 21s 5;[‘: iy | | 1.0645% [
2450 | 505 % [T | 1.3025% |
1610 | “szsmsw | ["1a0es5% |
1800 b s33:5% | PASS | 152£5% | PASS
1300 ——53-3 ;Z'-“ [ ' 1.5245% [
2000 [ | [T1saesa |
2100 Weo2me | [T1e2ss% |
2450 [ s27m5% | | “1esesm |

Page: 911
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2800 S25:5% 2.1645%
3000 520#5% 27325%
1500 51.3:5% 33125%
S200 9.0110% 530110%
5300 AB9£10% 542210
5400 487 210% 553110
SAS!A)D 6.6?109& 565 £10%
5600 #5:00% | | SWEsi0% |
48.2+10%

Lxgquid
Drastance between dipole cenfer and hgud
Area scan resolution =
Zoon Scan Resolution dx-8mm/dy=5
Frequency 1800 MH2
Inpus powes 20 dBm
Laquid Temperature 21 °C

Lab Temperuture 21
Lab Humidity 24

339spma. | 46

Page: 10°1]
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8  LIST OF EQUIPMENT

Equipment Summary Sheet

T i 0L aum
SAM Prantom MVG SN-20¥09-SAMT1 required
| g Valicated  No
COMOSAR Test Bench Version 3 NA required
Network Analyzer | FDOde z&v i«wz 02/209
Calpers | Carrera 1272016
Reference Probe MVG 102M86
Mutimeter | Keithley 2000 1188656 1272016
Sugnal Generator | Agilent E4438C MY43070581 12206
Ampifier Characterized prior 1o
test cal required
Power Meter 12°2M6
Power Sensor 121286
Characterized prior to
test. No cal required
1207
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SAR Reference Dipole Calibration Report

Ref' !

R.216.7.16.SATU.A

'ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

NG, HUAFENG NO. DUSTRIAL
PARK, G g FUNITY XIXIANC REET
BAOAND HEN, P.R. CHINA
MVG COMOS CF E DIPOLE
FREQUENCY: 2000 MH?

SERIAL NO.: SN 29/15 DIP 2G000-390

1&2F,NO.2

Calibrated at MVG US
2105 Barrett Park Dr. psaw, GA 30144
e“'@"’z, =
LY
- g
- P -

<

%7 |[AccREDITED)

(TR preseyr—prrvoy

Calibration Date: 07/05/2016
W

mary:

ccument presents the method and results from an accredited SAR reference dipole calibration
ped in MVG USA using the COMOSAR test bench. All calibration results mre trnoeble %
metrology mstautions.
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mvag SAR REFERENCE DIPFOLE CALIBRATION REPORT Ref: ACH2167 168ATUA

1 INTRODUCTION

This document contains a summary of the requirements set forth by
CEVIEC 62209 standards for reference dipoles used for SAR me
the measurements that were performed to venfy that the product
standards.

2 DEVICE UNDER TEST

. Device Type
Manufacturer

- Model

Serial
Prods

»

31

MVG’
CEL

[EEE 1528, FCC KDBs and
or use with the COMOSAR test bench only.

7 COMOSAR Validatnon Dipole

Page: 4/11
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mvg SAR REFERENCE DIFOLE CALIBRATION REPORT Ref: ACR216T165ATUA

4 MEASUREMENT METHOD

The IEEE 1528, FCC KDBs and CEVIEC 62209 standards provide
dipoles used for system validation measurements.  The following meas
verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and ohcc k
dB or better, mmmhmmmmmnllbopafo
with the phantom constucted as outlined in the fore men

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209
dimensions of the validation dipoles, with the
dependent.  The COMOSAR test bench
dipoles sold for use with the COMOSAR
mm phantom shell thickness,

ents for reference
were performed to

set forth fora 2

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below
confidence level using a cov
Measurement Uncertainty.

an expanded uncertainty ex
of k=2, traceable to the Int

8. FCC KDBs, CENELEC EN30361 and CEVIEC 62209
casurement uncertainty for validation measurements,
Expanded Uncertainty

203 %

P age’ s
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SAR REFERENCE DIFOLE CALIERATION REPORT

10g 20.1 %

CALIBRATION MEASUREMENT RESULTS

6
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Freguercy, NH:
1 u M0 1w 15610 1900 1 DR A 811} m nm
0
n
»-
Frequency (MHz) | Retum Loss (dB) Requirement (dB) Impedance
2006 -26.47 =200 53.10-3.6)0Q
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Frocusctin M 12
19 1360 10 00 en o 240
100
b o
e
g0, ]
Frequency (MHz) Retum Loss (dBY | Requirement (dB) Impedance
2000 ] -25.93 -20 55.0 €2 - 0.0
63 WMECHANICAL DIMENSIONS
Frequency M2 l Lme hmm dmm
l roquired measured required measured required maasurod
300 Ao w | 250041 ' 63581 %
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290021 % 166.7 1%
176021 % 100041 %,
161021 % 8981
149021% 8331%
89.121%, 51711%
B0531%, 50041 %
79021 % LIRS LN
7524 %,
72021 %,
620121 %,
66.321%,
545:;1.‘.
G1021%,
55521 %
51521%,
ABS 21 %,
ALS5 21 %
ot %
TR

HEHHEHBHEHHEHEE LR

7 VALIDATION

The IEEE Sid. 1528, FCC KDBs
measurements must be performed
and mechanical dimension requirem
liquid filled flat phantom, with the pha

Conductivity (0) S/m

087 25%
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The IEEE S1d. 1528 and CEVIEC 62209 stag
should produce the SAR values shown k
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1500 358.7 2058
1950 05 208
a1 A43.15432) 1
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2600 Q5% 21645%
3000 2015% | 27385%
3500 s138% 33145%
<200 @0s10% $30£10%
5300 483:10%

5400 @7110% |

5500 486 £10%

600 B8510% |

5800 4832210%

Lquid

Dastance between dipole center and hgud
Areat scan resolution

Zoon Scan Resolution
Frequency

Inpu powes

Lquid Tempersture
Lab Temperuture
Lab Huendity

< Muuw
T

. i\_’_

waad

LR
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SAR REFERENCE DIPOLE CALIBRATION REPORT

8 LIST OF EQUIPMENT

Valicated

SAM Prantom e
COMOSAR Test Bench Version 3 !\gm
Network Analyzer | Thode ?v im,.z . —
Galipers s
Reference Probe MVG
Multimeter
Signal Generator Agilent NYOUT0m0S
Ampttec SN 045
Power Meter
Power Sensor
Narda 4216-20 °lmz.°° mg:':,e‘:‘o
1027
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SAR Reference Dipole Calibra Report

ATTESTATION OF GLOB

G, HUAFENG N

1&2F,NO.2 S
TUNITY XIXIA

PARK, G ¢
BAOAN DIS]

MVG COMOS
FREQU
SERIAL

.. SN 29/15 DIP

Calibrate MVG US
2105 Barrett Park Dr. aw, GA 30144

\_\\‘w:,/“ L=
2 e .
?‘/,’ lﬁ\\‘\; ACCREDITED)
ol e O B
Calibration Date: 07/05/2016
. v

o
ary':

pcument preseats the method and results from an aceredited SAR reference dipole calibration
ed n MVG USA wing the COMOSAR test bench. All calibration results are traceable %o
i metrology irstitutons
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TABLE OF CONTENTS

1 Introduction.
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4 Mcasurement Method
4.1 Retum Loss Requirements
42 Mechanical Requirements

[TPPITPRNDRNTTIRIE IO, CIRTITINERRRRRTIRY R

6.2 Retumn Loss and Impeday
6.3  Mechanical Dimensions
7 Validation measurement .........coooivwSeiheces ool ciniisionind
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1 INTRODUCTION

This document contains a summary of the requirements set forth by t
CEVIEC 62209 standards for reference dipoles used for SAR me \ jons and
the measurements that were performed to verify that the product ¢ ) )

standards.
2 DEVICE UNDER TEST
Device U
Device Type COMOSAR
Manufacturer MVG
Model
Serial Number
- Product Condition (ne¥

IEEE 1528, FCC KDBs and
use with the COMOSAR test bench only,

G COMOSAR Validation Dipote

Page: 411
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4 MEASUREMENT METHOD
The IEEE 1528, FCC KDBs and CEVIEC 62209 standurds provide
dipoles used for system validation measurements.  The following meas 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 check
dB or better. The retum loss measurement shall be perf against
with the phantom constucted as outlined in the fore menti

42 MECHANICAL REQUIREMENTS
The IEEE Std. 1528 and CEVIEC 62209

dependent.  The COMOSAR test bench
dipoles sold for use with the COMOSAR 1
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY
All uncertainties listed below
confidence level using a co

Measurement Uncertainty.

5.1 RETURN LOSS

approximately the 95%
v Accepted Guides to

Uncertainty on Length
0.05 mm

casurement uncertainty for validation measurements,
Expanded Uncertainty |

20.3 % \
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10 g 20.1 %

6  CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUILY

Frocuency Mz
0 N Y o1 a0 i an X *ix =N

Frequency (MHz) | Return Loss (dB) Requirement (d B)

Impedance
2450 -24.55

-20 475Q 5450

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fnauency, 1 )
2 3 W 2 2N

SEED D D530 2N L] Pl

: -
©
0
»
30
Frequency m [ Return Loss (dB) Requirement (dB) i Impedance
2450 ] -27.41 -20 50.5Q+ 420
6.3 WMECHANICAL DIMENSIONS
Frequency M l Lmm h mm dmm
l required measured required measured required maasured
300 WMbosin | | 250041

63521 %

This docasmiens shvall mor b
The mfmeaton «

b relgpnd in whole or
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450 230021 %. 166.7 21 %,

7%0 176021 %, 100021 %, 1%,
B3S 161021 % #9821 % 1%,
500 148021 %, B13s1%

1450 89121% 51721% 3

1500 EVERSES 50041 % 3621
1640 75021% 45.721% 26215
1750 75.221% 42921% 3621%,
100 72021% 41721 3621%,
1900 68.021% 395 3621%,
1950 66381% 21 % 316219,
2000 54521% 531 % ECES
2100 61081% 6.741% 3621%,
2300 55581% * 621 %,
2450 51521% PASS » 1% PasS
2600 ABS21% 288 3631%,
3000 A1521% 25.021% 3621%,
3500 37.081 % 26421% 3681%
3700 M781% 26421 % 36410

stem validation
ed returm loss

phanlom. with thc dlpok
with the top surface of the
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1500 A0025% 14025%

1500 400 25 % 12025 %

1950 00 25% 18035%

2000 40025 % 105N

2100 39825% 14925

2300 19525% 167 25

2450 392250 PASS 18025% PASS
2600

3000

The TEEE Std. 1528 and CEVIEC 62209 stapdlard: systembvalidation measurements
should produce the SAR values shown bl icky 2 mm), within the
uncertamty for the svstem validation, AII'SAR ¥ dre iz Wororward power. In
bracket, the measured SAR is given with the used i

10 g SAR (W/kg/W)
required measured
154
306
55%
627
659
16
68
134
153
201
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1900 397 15
1950 aas [ 209

2000 411 11

100 136 | ns

2300 487 3

2150 524 sesssas) | 24 f24300243)
2600 553 216

3000 638 "3

3s00 67.1 I

FEELE
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2600 52525% 21625 %
000 S2045% [ amaasx
1%00 51346% 13135%
5200 180210% | s30:10%
5300 89:10%

5200 B7210% |

5500 B6210%

5600 185210%

Sa00

487 210%

Phantom
Probe
L
Dastance between dipole center and hiquid
Area scan resolution
Zoon Scan Resolution
Fregquency
Inpu power
Lquid Temperiture
Lab Temperuture
Lab Humdity
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SAM Fhantom

8 LIST OF EQUIPMENT

equipment S

Signal Generator

COMOSAR Test Bench Version 3
Network Analyzer | Tod€ ;v ictwarz
Calipers Carrera
Reference Probe MVG
Multimeter

Ampiifier

Power Meter

Power Sensor

Cirectional Coupler

122016

)| Craractenzed prior to

test No cal required

102017
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