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The measured worst case boundary effect SARuncertainty[%] for scanning distances larger than
dmm is 1.0% Limit 2%).

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. 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.

Uncerialnty analysis of the probe callbration ln wavegulde

Uncertainty Probability Dilvis " Standard
value (%) Distribution visor ‘ Uncertainty (%)

ERROR SOURCES

Expanded uncertainty

- 14 %
93 % confidence level k = 2 N

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liguid Temperature 2 +-1°C
Lab Temperature 20 +/-1°C
Lab Humidity 30-80 %

5.1 SENSITIVITY IN AIR

Normx dipole | Normy dipole | Normz dipole
1 (uVAVim ) | 2 (uVaVim)y | 3 (pViivim)™)
.81 0.71 080

DCF dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
115 112 112

Calibration curves ei=f{V) (i=1.2,3) allow to obtain E-field value using the formula:
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Calibration curves
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Linearity:+/-1.97% (+/-0.09dB)
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5.3 SENSITIVITY IN LIOUID

Liguid Frequency ConvF Epsilon {S/m) Permittivity

(MHz +/-

10N Hz )
HLT50 750 1.71 0.93 40.76
BLT50 750 1.T8 0.98 56.70
HL200 S 1.91 0.93 41.94
BLS00 S 1 .95 54.62
HL | #(s) 1 500 208 1.29 .5
BL 1800 1 BEHD 216 1.47 5227
HL2{W) 2000 2103 1.42 38.37
BL 2000 2000 210 1.52 5203
HL2450 2450 231 180 .72
BL2450 2450 237 1.97 54.91
HL260 200 216 189 3998
BL26N) 2600 21 218 54.42
HLS2(0 5200 2101 4.45 16,68
BL5200 5200 208 5.46 49.02
HLSH(0 SE00 2106 5.08 481
BL 5800 SR00 213 602 47.81

LOWER DETECTION LIMIT: 8BmW/kg

.f"'n:l_l.:r. R

Thais adowcaime
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54 ISOTROPY
HLI18M MHz

Isuliogry wiva

.J"r. ? _-1"5-
TS TR
ff N
el ] i _._.'__..-'r
iy -+ 15% fo-0005E0)
Page: W10
R DN YY. MVGRISSUE COMOSAR Prob
Thig docawsenr shanll sar b reprodaced, excepr i foll o I parT, widiou? e Wil Qo MWL
vy o wlae prerpwee for wolubels i i sebedaed aved & mor e be relened i owi o JEFY Wi

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

il covkained lerein i1 fo be uged

e appeorval of MV,

Page 51 of 96

http://www.tct-lab.com




mvis COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref: ACR.297. 1L HUMNVGE.A

6 LIST OF EQUIPMENT

Equipment Summary Sheet

I C I Report No.: TCT221104E007

uipment Manufacturer Current Next Calibration
Equiy / Identification No.
Description Muodel Calibration Date Date
Flat Phantom MVG SN-20/09-5AM71 [fafidated. Nocal  Validated.  No cal
Faquirad. raquirad.
COMOSAR Test Bench Version 3 NA Velidated. Nocal  Vabdaled. Mo col
requirad. requirad.
Network Analyzer H"me;ﬁf“"‘m 100203 052019 05/2022
Network Anahyzar — Rahde & Schwarz y ,
Calibration kit ZV-2235 101223 052019 052022
Multimeter Kaithley 2000 1160271 2/2020 02/2023
Signal Generator Humesﬁ'msg:““” 106589 04/2019 04/2022
- Characterized prior to |Characterized prior to
Amplifics Astharcomm SN O4E test. Mo cal required. [1est. Mo cal required.
Power Mater NI-USE 5680 170100013 05/2019 05/2022
Directional Coupler | Marda 4216-20 01386 Characterzed prics 1o | Characterized prior 16
test. Mo cal required. [test. Mo cal reguired.
Waveguide Mega Industries | 089Y7-158-13.712 [Validated. Nacal  Validated. No cal
raquirad. raquirad.
Waveguide Transition | Mega Industries | 089'7-158-13-701 | 2hdated. Nocal  Validated. No cal
required. requirad.
, N . Walidated. Mo cal Walidated. Mo cal
[Waveguide Termination| Mega Industries 069%7-158-13-T01 required. Fequirad.
T“mF‘EfE'S':Li_;rH” midity|  Tasto 184 H1 44220687 05/2020 05/2023
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Dielectric Probe Calibration

<N

Dielectric Probe Calibration Report

Ref: ACR.1384.33 SATUA

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD
210182201, ZHENCHANG FACTORY, RENSHAN
INDUSTRIAL ZONE, FUHAI SUBDISTRICT, BAOAN

MVG COMOSAR DOSIMETRIC E-FIELD PROBE

DISTRICT, SHENZHEN, GUANGDONG, 518103,
PEOPLES REPUBLIC OF CHINA

FREQUENCY: 0.3-6 GHZ
SERIAL NO.: SN 19/15 OCPG 71

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, A 30144

Sa=r
i-*lx}:_:fr.i_
L7 e
% /’j%"\.:_‘\-b ACCREDITED

g

Calibration Date: 06/05/2021

=
4

Sty

This docinnent presesls the wethod and results from an sceredited Dielectric Probe calibiation
peiformed m MVG USA using the LIMESAR test beisch  All calibwation resulis are traceable fo
national nsetrology Detinmoos.

Hotline: 400-6611-140
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SAR DIELECTRIC PROBE CALIBRATION REPORT

Ref: ACR138.433 SATUA

1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the IEEE

1528 and CEVIEC 62209 standards for liquid permittivity measurements 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 LIMESAR DIELECTRIC PROBE
Manufacturer MVG
Model SCLMP
Senal Number SN 19/15 OCPG 71
Product Condition (new / used) Used

A yearly calibration interval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG's Dielectric Probes are built in accordance to the IEEE 1528 and CEVIEC 62209 standards.
The product is designed for use with the LIMESAR test bench only.

Figure 1 - MV'G LIMESAR Dielectric Probe

This documens shall mor be reprovtuced, except in full or in part, withour the wraren approval of MVG
The informarion consained beretn Is w be used only for the parpose for whick it (s subwvitzed and is sot 0
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mves AR DIELECTRIC PFROBE CALIBRATION REPORT Ref ACR 143 SATUA

4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 62200-1 & 2 standards onfline techmiques for

dielectric property measurements, The LIMESAR test bench employs one of the methods outlined in
the standards, using a contact probe or open-ended coaxial transmission-line probe and vectos
network analyzer. The standards recommend the measurement of two reference materials that have
well established and stable dielectric properties to validate the system, one far the calibration and one
for checking the calibration. The LIMESAR test bench uses De-iomized water as the reference for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
measurements were performed to venfy that the produet complies with the fore mentioned standards.

4.1 LIQUID PERMITTIVITY MEASUREMENTS

The permuttivity of a liqud with well established dielectric properties was measured and the
measurement results compared to the values provided in the fore mentioned standards,

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level nsing a coverage factor of k=2, traceable to the Intermationally Accepted Guides to
Measurement Uncertainty

5.1 TRIC N

The following incertainties apply to the Dielectric Penmittivity measurement:

Uncertainty analysis of Permittivity Measurement
ERROR SOURCES :::ntzl{[:i-l'!-?] [l:::::::‘::n Divisor i l.'nmﬁri'::;ﬂrfi-'-%}

Eeepeatability {n repeats, mid-band} 4.00% N 1 1 4.000%
Deviation from reference liquid 5.00% F. V3 1 1BETH
Metwork amalyser-drifi. lnsearity 2004 R V1 1 1.155%
Test-port cable variations 0.00% 4] Jz 1 0.000%
Combined standard uncertainty 5.066%
Expanded uncertainty (confidence level of 95%, k= 1) 10.0%%

Uncertainty analyvsis of Conductivity Measurement

. Uncertainty Frobability . Standard
ERROR SOURCES value {+.r-¢?j Distribution | DT i Uncertainty (+-%0)

Repeatability {n repeats, md-band) ER M 1 1 3500
Deviation from reference liguid X R 3 1 1.73%
Metwork amalyser-drifi, lisearity 2.00% R Ji 1 1.155%
Test-port cable variations 000 u e 1 000

Combined standard uncertaimty 4.072%
Expanded uncertainty (confidence level of 95%, k= 2) B.1%
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6  CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Software LIMESAR
Liguid Temperature 21°C
Lab Temperature 21°C
Lab Humudity 44%

6.1 LIQUID PERMITTIVITY MEASUREMENT

A liguid of known characteristics (methanol at 20°C) is measured with the probe and the results (complex
permuttivity £'+)e”) are compared with the well-known theoretical values for this ligquad.

&
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
Description Model T e e e Date
Walidated. Mo cal Validated. Mo cal
LIMESAR Test Bench Verdon 3 MA required. required.
Network Analyzer | RNode S Sehwarz | gyq00137 0212021 0212024
Validated. Mo cal Validated. Mo cal
Methanol CAS 67-56-1|  Alpha Aesar LotD1awo11 | s ki
L“u‘:‘m"g“ and | e ontrol Company 11-661-9 08/2021 0912022
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Appendix D: Dipole Calibration Report
SID2450

SAR Reference Dipole Calibration Report

Ref: ACR.156.9.15.5ATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 16/15 DIP 2G450-374

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, (zA 30144

ACCREDITED

-"".-
LT T L

Calibration Date: 06/05/2021

Seemmary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench.  All calibration results are traceable to
national metrology nstitutions.
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Approved by Kim RUTKOWSKI Quality Manager 0&a/05/2021
Customer Name
SHENZHEN TCT TESTING
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TECHNOLOGY CO., LTD
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A 06052021 Initial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.156.9.15.SATUA

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Serial Number SN 16/15 DIP 2G450-374
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MV'G COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1328, FCC KDBs and CELIEC 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 retumn loss of =20
dB or better. The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 RETUEN LOSS

The tollowing uncertmnties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

400-600MHE 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertanties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.03 mm

3.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3 %
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0g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE [N HEAD LIQUID

Frequency, MH;z
2380 2800 2420 M40 B0 24B0 3500 FEAD

511, a8

Fregquency {(MHz) Reiurn Loss (dB) Requirement (dB) Impedance
2450) -29.05 -20 46702 -0.2 103

6.2 RETURN LOSS AND IMPEDANCE [N BODY LIQUID

Frequency, MH;z
200 2800 M M40 MED  MBD 3500 2520

Freguency (MHz) Return Loss (dB) Reqguirement (dB) Impedance
2450 =32.86 =20 48.6 02 - 1.9

6.3 MECHANICAL DIMENSIONS

Freguency b Hz L rrm hi rm d rarm
required measured required measured required measured
00 A0 21 . 250.0 +1 %, 6.35 11 %,
Page: &1
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el ACR. 13659 13.5ATULA

as0 290.0 #1 %. 166.7 +1%. 63541 %
750 176.0 #1 % 100.0 +1 %. 63541 %
g35 161.0 #1 % H9E 41 % 1651 %,
800 149.0 #1 % 83341%. 1651 %,
1450 9141 % 517 41 %. 1651 %,
1500 B0.5 21 % 50.0 21 %. 1621 %.
1640 9.0 21 % 457 11 %. 1621 %.
1750 75221 % 2011 % 1621 %.
1800 TLO 1% 41741 % 1621 %.
1900 68,0 21 % 30.5 11 %. 1621 %.
1950 66.3 21 % 38.5 11 %. 1621 %.
2000 64.5 21 % 37.5 11 %. 1621 %.
2100 1.0 21 % 35.7 11 %. 1621 %.
2300 555 1% 326 21 %. 1621 %.
2450 51531 %, PASS 30.4 21 %. PASS 1621 % PASS
2600 48,5 11 % 25.8 11 %. 1621 %.
3000 415 21 % 25.0 11 %. 1621 %.
3500 I7.081 % 26.4 11 %. 1621 %.
3700 M7 % 26.4 11 %. 1621 %.

Hotline: 400-6611-140

7T VALIDATION MEASUREMENT
The IEEE 5td. 1528, FOC KDBs and CEVIEC 62209 standards state that the system validation

measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be posinoned 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

F'“";,I"IZ"”" Relative permittivity (8] Conductivity {a} Sfm
required mieasured required measured
g 45325 % 0.87 25 %
450 43.525% 0.87 25 %
750 41525% 0.89 25 %
835 415:25% 0.90 25 %
900 41525% 0.97 £5 %
1450 40.525% 1.20 25 %
1500 40425 % 1.23:5%
1640 40.225% 131:5%
1750 40.125% 13725 %
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1800 40035% 1.40 55 %
1900 40035% 1.40 55 %
1950 40035% 1.40 55 %
2000 40035% 1.40 55 %
2100 30Es5% 14935 %
2300 30535% 167 25 %
2450 30.235% PASS 1.80 35 % PASS
2600 300:5% 1.96 25 %
3000 IBE55% 24035 %
500 I70:5% 20135 %

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1328 and CELVIEC 62209 standards state that the system validation measurements
should produce the SAR valuwes shown below (for phantom thickness of 2 mm), within the
uncertaunty for the svstem vahdation. All SAR values are normahzed to 1 W forward power. In
bracket, the measured SAR 15 mven with the used input power.

Software OPENSAR V4
Phantom SN 209 SAMTI
Probe SN 111 EMG1X2
Ligquid Head Liguid Valaes: eps” © 38.3 sigma @ 18D
Distance berween dipole center and liquid 1020 mm
Arca scan resolution dx=8mm/dy=Rmm
Loon Scan Resolution dx=5mm/dy=5mm/dz=5mm
Froquency 2450 MHz
Input power 20 dBm
Liguid Temperaiure 21 *C
Lab Temperature 21 *C
Lab Humidity 45 %
Freque
e 1 g SAR (Wikg/W) 10 g SAR (W//kg/W)
required measured reguired mzasured
300 2BS 104
450 458 106
750 249 5.55
815 9.56 B.22
S0 109 659
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 IR4 201
Page: 811
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1300 i3 205

1350 405 208

Pl 411 211

X100 4316 218

2300 487 233

2450 524 53.26(5.38) 24 2415 (2.49)
2600 553 246

3000 631.8 257

3500 671 25

R

i

m)

)

)

L,

Db BN UBEEDDNEED

I
e

Hotline

7.3 BODY LIQUID MEASUREMENT

Fm:‘";"“ Relative permitthity (8] Conductivity (a} 5/m
required measured requined meas ured

150) G1.025% 0.80 5 %
300 SEI85% 0.92 85 %
450 56.725% 0.94 45 %
750 S5 525% 0.95 5 %
B35 55185% 0.97 45 %
900 S5025% 1.05 #5 %
915 SE085% 1.06 #5 %
1450 54.025% 13045 %
1610 51Es5% 1.40 #5 %
1800 531325% 15285 %
1900 531325% 15285 %
2000 531325% 15285 %
2100 531285% 162 #5 %

2450 51725% PASS 1.05 #5 % PASS

: 400-6611-140  Tel: 86-755-27673339

M
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2600 51535% 21645 %
3000 51.0s5% 2735 %
3500 513s5% 331e5%
5200 490 £10% 5.30 £10 %
5300 489 =10 % 5.42 £10 %
5400 487 £10% 5.53 +10 %
5500 486 210 % 5.65 +10 %
5600 485 510 % 5.77 +10 %
5800 482 510% .00 +10 %

74 SAR MEASURFEMENT RESULT WITH BODY LIQUID

Software OPEMNSAR V4

Phantorm SN 20009 SAMTI

Probe SM 1811 EPG1 X2

Ligquid Body Liquid Walues: eps” : 32.7 sigma @ 1.94

Dristance berween dipole center and liquid 1000 mm

Area scan resolution dx=Ermm/dy=Rimm

Zoon Scan Resolution du=3mm/dy=3mm/dz=5mm
Frequency 2450 MHz
Input power 20 dBm
Ligquid Temperature 21 *C
Lab Temperature 21 °C
Lab Humidity 45 %%
Fregue
Ty 1 SAR (W leg/W) 10 g SAR W,k W)
measured measured
2450 50.63 (5.00) 23.40 [2.37)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet
uipment Manufacturer / Current Next Calibration
Equip Identification No.
Description Maodel Calibration Date Date
SAM Phantom MVG SN-20/09-SaM71 [/a8dated. Nocal - Validated. — No - cal
required. required.
COMOSAR Test Bench Version 3 A Validatad. Nocal — Validated.  No - cal
required. required.
Network Anahyzer | TO08 g'vi‘““rz SN100132 oziz021 2f2024
Calipers Carraera CALIPER-O01 022021 0212024
Reference Proba MV G EPG122 5N 18/11 o2r2021 ozf2022
Multimeter Kaithley 2000 1188656 022021 022024
Signal Generalar Agilent E4438C MY 42070581 022021 D2r2024
" Characterized prior io|Characterized prior lo
Ampiifier Asthercomm SN 048 lest. Mo cal required. |lesl. Mo cal required.
Powar Mater HF E44184 US3BZE1498 0272021 022024
Pawer Sensor HPF ECP-E26A US37181460 0zi2021 022024
' . Characterized prior to|Characterized prior o
Directional Coupler Marda 4216-20 01386 test N cal raquined. |test. No cal raquired.
Temperalure and
Humidity Sensor Contrel Company 11-661-9 0272021 0272024
Page: 11711
Theis docasmrenr shall mor be reprodiced, excepe be full o in parr, withour the weitnen spprovad af MG

T tmlormation comained hevein 5 oe be wsed only

e rekened in whele or pars withon wriren approval of WFG

Hotline: 400-6611-140

Tel: 86-755-27673339

e prispase i

Fax: 86-755-27673332

wilich ir is sssherdttedd awd s nor e

Page 70 of 96

http://www.tct-lab.com




TCT

SID2600

Report No.: TCT221104E007

SAR Reference Dipole Calibration Report

Ref: ACR.156.10.15SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO., LTD

2101& 2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA

MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 16/15 DIP 2G600-375

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

A,
EA
S

E ’,.r.'._‘_‘-“ 3 n 4
‘Qﬁ'\“ﬁ [ACCREDITED)

Calibration Date: 06/05/2021

Sumanary.

This docunsent presents the method and results from an accredited S AR reference dipole calibration
performed in MYVG USA wsing the COMOSAR test bench.  All calibration results are traceable 1o
natsonal metrology instinitions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2600
Serial Number SN 16/15 DIP 2G600-375
Product Condition (new / used) Used

A yearly calibration interval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

MVG’'s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MI'G COMOSAR Validation Dipole

Page: 4/11
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4 MEASUREMENT METHOD

The IEEE 15328, FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETUEN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retumn loss of -20
dB or better. The retun 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 IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Fregquency band Expanded Uncertainty on Return Loss

400-0MON Hz 0.1 dB

52 DIMENSION MEASUREMENT

The tollowing uncertainties apply to the dimension measurements:

Length {mm) Expanded Uncertainty on Length
3-300 (.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FOC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty

lg 20.3 %

Page: 3/11
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10g

20.1 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1

RETUERN LOSS AND IMPEDANCE IN HEAD LIQUIT

2500
-

=20

Fraquency. MHz
2600

40 2%ED A0 220

240 2EED 2E80

2P0

Hotline: 400-6611-140

-
8-
20

[=] E‘

1>

B
-
o5
5
55
8-

Frequency (MHz) Return Loss (dB) Reguirement (dB) Impedance
2600 -22.81 -20 35301-51 10
6.2 RETURN LOSS AND IMPEDANCE [N BODY LICUIID
Frequency, MH;z
2500 X2 X0 28E0 A0 2800 X0 M40 EED A0
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2600 -24.71 =20 51.501-55 102
6.3 MECHANICAL DIMENSIONS
Frequency b Hz L rrm hi d rmrm
required mexsured required measured required measured
300 A20.0 £1 % 250.0 1 % 6.35 #1 %K.
Page: &1
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450 290.0 £1 %. 166.7 +1%. 6.35 11 %.
750 176.0 £1 %. 100.0 +1 %. 6.35 11 %.
E35 161.0 £1 %. HO.E 31 %. 36321 %
900 143.0 £1 %. 81331 % 36321 %
1450 £9.1+1 %. 517 11 %. 36321 %
1500 B0.5 +1 %. 500 41 %. 36321 %
1640 79.0 +1 % 457 11 %. 16321 %
1750 75.2 41 % 425931 % 36321 %
1800 TZO+1 % 417 11 %. 36321 %
1900 68.0 +1 %. 395 +1 %. 36321 %
1950 6.3 +1 %. 35 11 %. 36321 %
2000 64.5 +1 %. 375 11 %. 36321 %
2100 61.0 +1 %. 357 11 %. 36321 %
2300 55.5 +1 %. 326 11 %. 36321 %
2450 51541 % 304 31 %. 36321 %
2600 485 #1 % PASS WEH % PASS 1681 % PASS
3000 41541 % 250 41 %. 36321 %
3500 37.081 % 26.4 31 %. 36321 %
3700 T % 26.4 31 %. 36321 %

7 VALIDATION MEASUREMENT
The IEEE Std. 1528, FOC KDBs and CENIEC 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 LIQOUID MEASTUREMENT

F""';,I"I:"“ Relative permittivity (8] Conductivity ] 5fm
required mieasured required measured
g 45325 % 0.87 £5 %
450 43525% 0.87 £5 %
750 419:5% 0.89 =5 %
835 415:25% 0.90 25 %
900 415:25% 0.97 £5 %
1450 40.525% 1.20 25 %
1500 40425 % 1.23:5%
1640 40.225% 131:5%
1750 40.125% 13725 %
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1800 400 5% 14025 %
1900 400 5% 14025 %
1950 400 5% 14025 %
00 400 5% 14025 %
2100 30E=5% 14925 %
2300 305:5% 16725 %
150 302:5% 18025 %
2600 300:5% PASS 10625 % PASS
3000 IR5:5% 24025 %
3500 379:5% 20185 %

72 SAR MEASUREMENT RESULT WITH HEAD LIOUID

The IEEE 5td. 15328 and CELVIEC 62209 standards state that the system validation measurements
should produce the SAR valwes 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 2009 SAMTI

Probe SN IE11 EMG1 X2

Liguid Head Liguid Valaes: eps’ © 38.2 sigma : 1.93

Dristance berween dipole center and liquid

1020 mm

Area scan resolution

dx=Emm./dy=Rmm

Loon Scan Resolution

dx=5mm/dy=Smm/dz=5mm

e Fedeied [ Whale OF Pl WIRhonT WITTET Qe

Hotline: 400-6611-140

i v it sl ¢

o

{af MVG

Tel: 86-755-27673339

Fax: 86-755-27673332

Fraquency 2600 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
F""";,I"I:""" 1 SAR (W, leg/ W] 10 g SAR W/ kg W]
required measured required measured
300 2BS 104
450 458 EX
750 249 5.55
815 9.56 622
90 109 B0
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 IR4 201
Page: &/11
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Hotline: 400-6611-140

1900 307 05
1950 405 09
2000 411 211
2100 416 219
2300 487 233
2450 52.4 24
2600 55.3 54.31(5.26) 246 24.14(2.42)
000 618 57
3500 67.1 25
- )
M= \ ] ‘
. B
Fy B
— TN
]
20 \"‘- ]
[ | U R e e R
1] U | O U [ O T i e T, S 1]
i Vinat !
7.3 BODY LIOQUID MEASUREMENT
FrE:IuI:mr Relative permittivity (8] Conductivity (] Sfm
reguired messured requined measured
150 E1025% 0.80 35 %
300 SEIs5% 0.92 35 %
450 56.725% 0.94 35 %
750 E5525% 0.95 35 %
B35 55.235% 0.97 5%
900 SED25% 1.05 £5 %
915 SE085% 1.06 £5 %
1450 S4025% 1.30 #5 %
1610 51Es5% 1.40 #5 %
1800 533:5% 152 $5 %
1900 533:5% 152 $5 %
2000 533:5% 152 $5 %
2100 532:5% 162 #5 %
2450 51 7:5% 1.95 #5 %
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2600 515:5% PASS 20685 % PASS
3000 52.025% 27385 %
3500 51.3:5% 3185 %
5200 49.0 £10% 5.30 £10%
5300 489 210% 5.42 £10%
5400 437 #10% 553 410%
5500 486 210% 565 £10%
5600 485 210% EIT£I0%
SE00 482 #10% 6.00 £10%

74 SAR MEASUREMENT RESULT WITH BODY LICUID

Hotline: 400-6611-140

Tel: 86-755-27673339

Software DOPENSAR V4
Phantom SN 20009 SAMTI
Probe SN 1811 EMG1X
Liquid Body Liquid Walues: eps” : 51.6 sigma : 2.21
Dristance between dipole center and liquid 10.0 mm
Area scan resolution dx=Ermm/dy=Rmm
Loon Scan Resolution dx=5mm/dy=3mm/dz=5mm
Freguency 2600 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21 °C
Lab Humidity 45 %
Fregue
S 1 SAR Wk W) 10 SAR (W ke W)
measured measured
2600 53,36 (5.12) 2389 [2.30]
it
\ ] 1
EEEE
A=
3 ai-
TN
3 4 o
\‘:—"‘-.‘
ae | LT |
B BN EDAANERD
- v = |
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& LIST OF EQUIPMENT

Equipment Summary Sheet

T e
SAM Phantom MVG SN-20/09-SAM71 ;zil‘f::‘_" Nocal  paldated Mo cal
COMOSAR TestBench|  Version 3 NA aldated. Nocal  Y/alidated. o cal
Network Anaiyzer | RPOded Schwa | gyi0013 0202021 0212024
Calipers Carrera CALIPER-01 0212021 022024
Reference Probe MVG EPG122 SN 181 0212021 0212022
Multimeter Keithley 2000 1188656 022021 0212024
Signal Generator | Agilent EA438C |  MY49070581 0212021 0212024
Ampifer Aethercomm NS [ remnired |1ost Mo ea reves.
Power Metar HP E44184 US38261498 0212021 0212024
Power Sensor HP ECP-E26A US3T181460 0212021 02/2024
Directional Coupler | Narda 4216-20 01386 ‘;’;t“wmgl for o Iﬁﬁ“fﬁg;‘;mﬁ“
Eﬁﬁ;“&“ﬂﬁ Control Company 11-861-8 08i2021 082022
Page: 11714
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SAR Reference Waveguide Calibration Report

Ref: ACR.256.12.15.SATU.A

SHENZHEN TCT TESTING TECHNOLOGY CO.,LTD
2101&2201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN,
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA32

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

[ACCREDITED)

el R
ARRE
il

Calibration Date: 05/15/2021

Summary:

This document presents the method and results from an accredited SAR reference waveguide
calibration performed in MVG USA using the COMOSAR test bench. All calibration results are
traceable to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1328 and CEL'IEC
62209 standards for reference waveguides used for SAR measurement system validations and the

measurements that were performed to venfy that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 5000-6000 MHx REFERENCE WAVEGUIDE
Manufacturer MV
Model SWGSS00
Serial Number SN 13/14 WGA32
Product Condinion (new / used) | New

A yearly calibration interval 15 recommended.

3 FRODUCT DESCRIPTION

il GEMNERAL INFORMATION

MWG's COMOSAR Validation Wavegwides are built in accordance to the IEEE 1528 and CEVIEC
62209 standards.

4 MEASUREMENT METHOD

The IEEE 1528 and CELIEC 62209 standards provide requirements for reference waveguides used
for system validation measurements. The following measurements were performed to verfy that the
product complies with the fore mentioned standards.

4.1 RETUREN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and checks must have a return loss of
-8 dB or better. The return loss measurement shall be performed with matching laver placed in the
open end of the waveguide, with the waveguide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS
The IEEE 1528 and CELIEC 62209 standards specify the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2. Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

40N Hz 0.1 dB

32 DIMENSION MEASUREMENT

The tollowing uncertanties apply to the dimension measurements:

Length {mm) Expanded Uncertainty on Length

3-300 0.05 mm

53 VALIDATION MEASUREMENT

The gudelines outlined in the IEEE 1528 and CEL'IEC 62209 standards were followed to generate
the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10 g 20.1 %o

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS IN HEAD LIQUID

Frequency, MiHz

5300 5300 400 5500 5600 5o 5300 S0

3100
o

=11, 48

-]~
Freguency {MHz) Return Loss (dB) Reguirement (dB)
SO00-6000 < -§.24 -8
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6.2 RETUERN LOSS IN BODY LIQUID

Freguency, MHz

5 5300 5300 400 5500 S50

100

5o 5300 S0

S11,d8
R
-

35
-40-
Frequency (MHz) Return Loss (dB) Requirement (dB)
FO00-6000 < -13.94 -8
6.3 MECHANICAL DIMENSIONS
F i L {mm) W {mm) Ly {mum) Wy imm) T ()
1"::.?.:‘]"[:: Require | Memsure | Requre | Messure | Regume | Measure | Regure | Messure | Require | Measure
S i d d d d d d d d d d
153 193 - 3
5200 \IL.II" I‘i PASS -'.I.'-? PASS H'.I'I:l'. PASS ol q " PASS 53" PASS
i}.1: .13 .13 0.1%
sso0 | T | eass | ) pass | FLRE ] pass | UL | pass | oase | opass

* The tolerance for the matching laver s included in the retum loss measurement.
Masching layer

i -

=

Figure 1: Validation Waveguide Dimensions
T VALIDATION MEASUREMENT

The IEEE Std. 1328 and CELIEC 62209 standards state that the system validation measurements
must be performed wsing a reference wavegumde meeting the fore mentioned return loss and
mechamcal dimension requirements. The vabdation measurement must be performed with the
matching laver placed in the open end of the waveguide, with the wavegiide and matching laver in
direct contact with the phantom shell.
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7.1  HEAD LIQUID MEASUREMENT
F WEnc
m:,lm ¥ Relative permittivity (8°) Conductivity () 5/m
required miesasured required measured
S000 362 £10 % 4.45 ¥10 %
5100 36.1 x10 % 4.56 +10 %
5200 36,0 £10 % PASS 4.66 +10 % PASS
5300 359 +x10 % 4.76 r10 %
5400 35 ExlD % PASS 4.86 +10 % PASS
S500 356 1D % 4.97 +10 %
S600 35510 % PASS 5.07 +10 % PASS
5700 354 10 % 5.17 x10 %
5800 353 x10% PASS 5.27T r10 % PASS
5900 352 x10 % 5.38 r10 %
G000 35.1:10% 5.48 110 %
72 SARMEASUREMENT RESULT WITH HEAD LIQUID

At those frequencies, the target SAR value can not be genenc. Hereunder 15 the target SAR value

defined by MV, within the uncertanty for the svstem validation.
to 1 W net power. In bracket, the measured SAR 15 given with the used input p

All SAR values are normalized

OWEr.

Software OPENSAR V4

Phantom SM 20v09 SAMTI

Probe SM 111 EPGL T2

|'_|_|_||_|;|d Head Liguid Values 5200 MHz: eps’ :36.62 sigma : 4.93
Head Liguid Values 5400 MHz: eps’ :35.95 sigma : 5.18
Head Liguid Values 5600 MHz: eps’ :36.08 sigma @ 5.60
Head Liguid Values 5800 MHz: eps’ :34.73 sigma : 5.74

Distance between dipole wavepude and Liguad U pm

Area scan resolution dx=Benin/dy=Hnm

Foon Scan Resolution dx=4rmm/dy=4m/dz=2mm

Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MHz
[nput power 20 dBm
Ligud Temperature 21=C
Lab Temperature 21 °C
Lab Hunudity 45 %
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Frequency (MHz) | g SAR (Wikg) 10z SAR (Wikg)
required measured required measured
5200 159,00 16388 (16.39) 56.90 57.29 (5.73)
5400 16640 172.23 (17.22) 5843 39.16 (5.92)
560 17380 181.28 (18.13) 5997 61.57 (6.16)
SH00 1%1.20 185.95 (18.90) 61.50 6345 (6.33)

SAR MEASUREMENT PLOTS (@ 5200 MHz
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SAR MEASUREMENT PLOTS @ S600 MHz
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7.3 BODY LIQUID MEASUREMENT
Fr'::::"" Relative permittivity (8] Conductivity (1) S/m
required measured requined measured

5200 3.0 £10% PASS 5.30 +10 % PSS
5300 48.9 $10% 5.42 +10%
5400 48.7 $10% PASS 5.53+10% PSS
5500 486 £10% 5.65 +10 %
5600 485 $10% PASS 577 :10% PSS
SE00 48.2 $10% PASS 600 +10 % PSS

74 SAR MEASUREMENT RESULT WITH BODY LICHMIID

Software OPENSAR V4

Phantom SM 209 SAMTI

Probe SN 1811 EMGL22

Li_LIU]d Body Liquid Walues 5200 MHz: eps' :50.69 sigma @ 4 98
Body Liquid Values 5400 MHz: eps' 14845 sigma @ 582
Body Liquid Values 3600 MHz: eps” 50057 sigma @ 6.37

Body Liquid Walues 5800 MHz:

cps' 4810 sigma 6,45

Distance between dipole waveguide and liguid 0 rnm

Area scan resolution dx=Bemm/dy=Fmm

Zoon Scan Resolution du=4mm/dy=4m'dz=2mm

Frequency 5200 MHz
5400 MHz
SH00 MHz
5800 MHz
Input power 20 dBm
Liguid Temperature 10
Lab Temperature 21 °C
43 %

Lab Hurmadity

Frequency (MHz) I o SAR (Wikg) 10 g SAR (Wikg)
measired ineasiired
3200 158.49 (15.85) 5540 (5.54)
5400 167.20 (16.72) 37.39(5.74)
600 175.65 (17.57) 39.48 (5.95)
SEO0 183.06 (18.31) 61.62 (6.16)
Page: 113
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EASUREMENT PLOTS (@ 5200 MHz

\

n

BODY SAR M

EASUREMENT PLOTS (@ 5400 MHz

BODY SAR MEASUREMENT PLOTS (@ 5600 MHz

Hotline: 400-6611-140
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S

BODY SAR MEASUREMENT PLOTS (@ S800 MHz
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& LISTOF EQUIPMENT

Equipment Summary Sheet
uipment Manufacturer / Current Next Calibration
Equig Identification No.
Description Muodel Calibration Date Date
Flat Phantam MVG SN-20i0a-SamM7y |(aidated. Nocal - Nalidated.  No - cal
requirad. requirad.
" [Validated. Mo cal Walidated. No  cal
COMOSAR Test Bench Varsion 3 MNA required. required.
Metwork Analyzer | Fnode gﬂ‘“"‘a“ SN100132 022019 22022
Calipers Carrera CALIPER-M 012020 01/2023
Reference Proba MVG EPG122 SN 18/11 12021 10/2022
Multimater Kaithley 2000 1188656 012020 01/2023
Signal Generalor Agilent E4438C MY 42070581 012020 01/2023
. Characterized prior to|Characlerized prior 1o
Amplifier Aethercomm SH 48 test. Mo cal required. |lest. Mo cal required.
Power Mater HP E44184A US38261498 012020 01/2023
Power Sansor HF ECP-E26A US3T181460 0172020 01,2023
P g Characterized prior to |Characterized prior o
Directional Coupler MNarda 4216-20 013845 tesL No cal naquined. |test. No cal requined.
Temperalure and
10/2022
Humidity Sensor Contrel Company 150798832 10/2021
Page: 13713
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Appendix E: SAR SYSTEM VALIDATION

Per FCC KDB 865664 D02v01, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system
validation, according to the procedures outlined in FCC KDB 865664 D01 v01 and IEEE 1528-2013.
Since SAR probe calibrations are frequency dependent, each probe calibration point was validated at a
frequency within the valid frequency range of the probe calibration point, using the system that normally
operates with the probe for routine SAR measurements and according to the required tissue-equivalent
media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.
SAR System Validation Summary

ggg,a ggg,a CW Validation Mod. Validation
Date [I;;:a_('].] Psr?lze Ttissue orob orob Vod out Peak to
z ype s robe robe od. uty | average
(&) (©) sensitivity linearity | isotropy type factor power
ratio
SN
36/20EP
11/07/2022 2450 GO Body 52.10 2.01 PASS PASS PASS OFDM | PASS N/A
346
SN
36/20EP
11/07/2022 2600 GO Body 52.31 212 PASS PASS PASS OFDM | PASS N/A
346
SN
36/20EP
11/07/2022 5200 GO Body 49.02 5.52 PASS PASS PASS OFDM | PASS N/A
346

NOTE: While the probes have been calibrated for both a CW and modulated signals, all measurements
were performed using communication systems calibrated for CW signals only. Modulations in the table
above represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01 for scenarios when CW probe calibrations are used with other signal types.
SAR systems were validated for modulated signals with a periodic duty cycle, such as OFDM according to
KDB 865664.
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Appendix F: The Check Data of Impedance and Return Loss

The information are included in the SAR report to qualify for the three-year extended calibration

interval,
Impedance in body liquid Date: 11/07/2022
Temp Dipole Impedance Re(z) Dipole Impedance Im(z)
Freq. (MHz) .
() measured | Target | A (£5Q) | measured Target A (£50)
2450 22 45.90 48.60 0.06 0.60 -1.90 0.06
2600 22 52.30 51.50 -0.02 5.70 -5.50 -0.02
5200 22 49.02 50.01 0.02 5.52 5.70 0.02
Return loss in body liquid Date: 11/07/2022
Return loss(dB
Freg. (MHz) Temp (48)
(€) measured Target A (£20%)
2450 22 -34.65 -32.86 -0.05
2600 22 -23.56 -24.71 0.05
5200 22 -14.85 <-13.94 -0.07
Freq. | Temp er / relative permitz/itz/Jr a(s/m) / conductivity 0
(MHz) | (C) | measured | Target o) measured Target | A (+5%) | (kg/m3)
liquid :
] 2450 22 52.10 52.70 0.01 2.01 1.95 -0.03 1000
2600 22 52.31 52.50 0.00 2.12 2.16 0.02 1000
5200 22 49.02 49.00 0.00 5.52 5.30 -0.04 1000
Calibration
Test Equipment Manufacturer Model Serial Number Calg’;":'m Calibration Due
(DM.Y) (D.M.Y)
Signal Generator Angilent N5182A MY47070282 Jun. 08, 2022 Jun. 07, 2023
Multimeter Keithley Multimeter 2000 4078275 Jun. 08, 2022 Jun. 07, 2023
Network Analyzer Agilent 8753E US38432457 Jun. 08, 2022 Jun. 07, 2023
Power Meter Agilent E4418B GB43312526 Jun. 08, 2022 Jun. 07, 2023
Power Sensor Agilent E9301A MY41497725 Jun. 08, 2022 Jun. 07, 2023
Power Amplifier PE PE15A4019 112342 N/A N/A
Temperaggﬁsg rH”m'd'ty Control company TH101B 152470214 | Jun. 08,2022 | Jun. 07,2023
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