Calibration Laboratory of Microwave Measuring Equipment
of MWM lab -

ISO 17025

;« Calibration certificate
b

LITT R
BERAFYCE

Ne BY/112 02.5.0.0065 of 09.01.2015

Accreditation certificate
No.

Certificate number 89-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MIOHWD # 110215-1

Description of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan
Branch E-2, No. 1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,

Customer ROC.

Mame of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

MName of the method / identification

Al measuremerns are traceable to the SI wnits which are realized by national measurement standards of NMI and state standards af
Ukrerive. This certificate shall not be reproduced, except in full Any publication extracty from the calibration certificare regquires writlen
permission of the issning calibration labaratary of mierewave measuring equipment.
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] gpuam el
Authorising '-;ﬁfmwtiéﬁi@viridf Technical manager Date of issue  10/17/2017
signature e ke and position

N eag 5 pahss

MWM Lab. BSUIR, 6, P.Brovki sir, Minsk 220027, Relarus Phone/Fax: +375 17 293-84-96/E-mail: infoidunyufah, com



Calibration Certificate

Certificate number 89-17 Page 2 of 2

Wattmeter M 534
Wattmeter M 546
Spectrum analyzer E4407B
Signal generator RG4-14
Signal generator G4-186
Voltmeter V7-34

. Frequency meter RCH3-72
Diplexer DPL26

Calibration is performed by using

® N L —

Calibration conditions Temperature 22.2 °C
Humidity 48.1
Pressure 98.8 kPa

Calibration results are given in the Measuring report # 89-17

# Parameter Specifications required Specifications tested and
measured
I System Operating 75—-110 GHz Corresponds
Frequency
2 LO Input +12—-+17 dBm Corresponds
3 IF Frequency Range 321 —2400 MHz Corresponds
4 Mixer Bias +5.57 mA Corresponds
5 SRt N avaguide WR-10 Corresponds
Interface
6 Conversion Loss <46 dB Corresponds (Table 1)
7 System LOV/IF Interface SMA () Corresponds
Typical RF Power to ,
8 Avoid Compression 20 dBm (10 pW) Corresponds
Signature of the person who has .
performed calibration // M. Kasperovich/ Engineer

ﬂ Mame and function

MWM Lab. BSUIR, 6, P.Brovki str., Minsk 220027, Belarus Phone/Fax: +375 17 293-84-9E-mail: jnjeeimmvndal com




Calibration Laboratory of Technical Manager

Microwave Measuring Equipment

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str.

220027, Belarus

Phone/Fax: +375 17 2938496 R
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MEASURING REPORT # 89-17
October 17, 2017

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing 1st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated:

Mixer MIOHWD # 110215-1

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration: l From 09/18/2017 to 10/17/2017

Page | of 2




MEASURING REPORT # 89-17

MEASURING CONDITIONS

10/17/2017
Page 2 of 2

Temperature: 22.2°C

Humidity: 48.1 %

Pressure: 98.8 kPa

MEASURING EQUIPMENT

i Measuring equipment Serial number
| [Wattmeter M 534 161
2 | Wattmeter M 546 163
3 |Spectrum analyzer E4407B MY45110807
4 |Signal generator RG4-14 22
5 |Signal generator G4-186 5
6 |Voltmeter V7-34 0067787
7 |Frequency meter RCH3-72 931200
8 [Diplexer DPL26 01
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz;
Mixer Bias +5.57 mA;
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Table 1
Frequency, GHz 75 92.5 110
Input RF Power, dBm -20.00 -20.00 -20.00
Measured Value, dBm -63.3 -61.0 -62.8
Conversion Loss, dB 43.3 41.0 42.8
Expanded uncertainty, dB 3.0 2.8 2.9
Engineer //;/ M. Kasperovich

A

Quality Manager

zﬁ@ff\. Kostrikin

This Measuring report issued in duplicate and sent to:
1. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.

2. Calibration Laboratory of Microwave Measuring Equipment
Duplication of Measuring report (complete or partial) must be authorized by the flaboratory.



Calibration Laboratory of Microwave Measuring Equipment mwm
of MWM lab

1S0 17025

S}:)« Calibration certificate
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Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 90-17  Date when calibrated  10/17/2017 Page | of 2

Item
calibrated Standard gain horn antenna M10RH

Description of measurement standard / measuring imstrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C.

MName of the customer, address

Method of
calibration GOST 20271 1, MK KL 8.2-16

Name of the method / idemtification

All measurements are traceable to the SI wnits which are realized by national measurement standards of NMI and state standards of
Ukraine. This certificate shall nor be reproduced, except in full. Any publication extracts Srom the calibraiion certificare regiifres written
permission of the isswing calibration laboratory of microwave MEASIring equipmen,

AN
R HE P ."'3.';'.;"- |
Authorising (/< «%&Ebﬁ: "M Svirid/ Technical manager Date of issue 10/17/2017
signature e

A5 Name and position

(= S
TR &

MM Lab, BSUIR, 6, R‘Brgvh'}'ﬂ'.f .l_fﬁ:ﬂ-',?.?ﬁﬂ}?. Belarus Phone/Fax: +375 17 293-84-96/E-mail: infodmwmlab.com




Calibration Certificate
Certificate number 90-17 Page 2 of 2

Wattmeter M 534
Wattmeter M 546

Horn antenna P6-31A
Signal generator G4-186
Signal generator RG4-14
Voltmeter V7-34
Frequency meter RCH3-72

Calibration is performed by using

- h ket ) e

Calibration conditions Temperature 22.2 °C
Humidity 48.1 %
Pressure 98.8 kPa

Calibration results are given in the Measuring report # 90-17

# Parameter Specifications required Specifications tested and
measured

| Frequency range 75110 GHz Corresponds

2 Waveguide Interface WR-10 Corresponds

3 Gain 24.2 dBi Corresponds (Table 1)

4 Antenna Factor 45.4 dB/m Corresponds (Table 1)

Signature of the person who has )
performed calibration L7 M. Kasperovich/ Engineer

/ / 2 Name and function

MIFM Lab, BSUIR, 6, P Brovki sir., Minsk 220027 Belarus Phone/Fax: +375 17 293-84-96/E-mail: infatanovalah.com




Calibration Laboratory of Technical_Manager
Microwave Measuring Equipment T \

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str.,

220027, Belarus

Phone/Fax: +375 17 2938496

Minsk (55 e £
October.17, 2017/ /
G __|-|I F -_':.'.:;-I”\-'-..)f
AW

""-.. ! .. =
B —

MEASURING REPORT # 90-17

October 17, 2017

Customer: 1

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing Ist Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

[tem calibrated:

Standard gain horn antenna M 10RH

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration:

From 09/18/2017 to 10/17/2017

Page | of 2




MEASURING REPORT # 90-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 22.2°C Humidity: 48.1 % Pressure: 98.8 kPa J

MEASURING EQUIPMENT

# Measuring equipment Serial number

I | Wattmeter M 534 161

2 | Wattmeter M 546 163

3 |Signal generator G4-186 5

4 |Signal generator RG4-14 22

> | Voltmeter V7-34 0067787

6 |Frequency meter RCH3-72 931200

7 |Horn antenna P6-31A 35864

MEASURING RESULTS
Distance between tested and generating antenna 0.5 m.
_Table |
Frequency, GHz 75 92.5 110
Input power, mW 5.0 5.0 5.0
f\E\;ﬁ;r density of electromagnetic field, 0.499 0.747 0.940
Maximum level of measured power, pW 144 147 140
Gain, dB 23.6 23.7 24.0
Antenna factor, dB/m 442 45.9 47.1
| Expanded uncertainty, dB I.8 1.9 1.9

Engineer =~ . Kasperovich
Quality Manager o0 A. Kostrikin

This Measuring report issued in duplicate and sent to:

1. Bureau Veritas Group Consumer Producis Services Division, Taiwan Branch E-2, No.1,

Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.
2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.




Calibration Laboratory of Microwave Measuring Equipment mwm
of MWM lab o AT

ISO 17025
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Accreditation certificate No.  Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 91-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MIOHWD # 110215-1 + standard gain horn antenna M10RH

Description of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No. I, Lixing st Rd., East Dist., Hsinchu City 300, Taiwan,
Customer RO.C

Name of the customer, address

Method of

Name ol the method / identification

All measurements are traceable to the SI wnits which are realized by narional measurement standards of NMI and state standards of
Ukraine. This certificare shall not be reproduced, except in full. AAny publication extracts from the calibration certificate reguires written
permission of the isswing calibration laboratory of microwave measuring eguipment,

Authorising _L 75850 I54- Svirid/ Technical manager Date of issue  10/17/2017
G

% . L e | =
Slgl'lafll! ( j}dw andd position
o vy /
= AR o I. o) /!

MIFM Lab, BSUIR, 6, F.Hrai'k!l:i‘:'ru ,'-i'.:‘n.'s':.ﬁ-*i-'“f.?ﬂr’l'z 7. Befarus Phone/Fax: +375 17 293-84-96/F-mail: jfodamnvedab.con



Calibration Certificate

Certificate number 91-17 Page 2 of 2

Calibration is performed by using . Wattmeter M 534

2. Wattmeter M 546

3. Horn antenna P6-31A

4. Signal generator RG4-14
5. Signal generator G4-186

6. Voltmeter V7-34

7. Frequency meter RCH3-72
8. Spectrum analyzer E4407B
9. Diplexer DPL26

Calibration conditions Temperature 22.2 °C
Humidity 48.1 %
Pressure 98.8 kPa

Calibration results are given in the Measuring report # 91-17.

i Parameter Specifications required Specifications tested and
measured

1 Frequency range 75-110 GHz Corresponds

2 Waveguide Interface WR-10 Corresponds

3 LO Input +12 - +17 dBm Corresponds

4 IF Frequency Range 321 - 2400 MHz Corresponds

5 Mixer Bias +5.57 mA Corresponds

6 Conversion Loss <46 dB Corresponds (Table 1)

7 l System LO/IF Interface SMA () Corresponds
Signature of the person who has //
performed calibration ) r- / M. Kasperovich/ Engineer

/ rd Mame and function

MWM Lab, BSUIR, 6, P.Brovki str., Minsk 220027, Belarns Phone/Fax: + 373 17 293-84-96/E-mail: informvmlab.com




Calibration Laboratory of Technical M’lndgt’:l‘
Microwave Measuring Equipment
Accreditation certificate

No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk
220027, Belarus

Phone/Fax: +375 17 2938496

MEASURING REPORT # 91-17
October 17,2017

Customer: | Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing 1st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated: | Mixer MIOHWD # 110215-1 + standard gain horn
antenna M10RH

Method of calibration: | GOST 20271.1, MK KL 8.2-16

Number of samples: | One

Delivery date of the | 09/18/2017
sample:

Date of calibration: | From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING CONDITIONS

MEASURING REPORT #91-17

10/17/2017
Page 2 of 2

Temperature: 22.2°C Humidity: 48.1 %

Pressure: 98.8 kPa

MEASURING EQUIPMENT

# Measuring equipment Serial number
1 | Wattmeter M 534 161
2 | Wattmeter M 546 163
3 |Horn antenna P6-31A 35864
4 |Signal generator RG4-14 22
5 |Signal generator G4-186 5
6 |Voltmeter V7-34 0067787
7 |Frequency meter RCH3-72 931200
8 |Spectrum analyzer E4407B MY45110807
9 |Diplexer DPL26 01
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz;
Mixer Bias +5.57 mA;
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Distance between tested and generating antenna 0.5 m.
Table |
Frequency, GHz 75 92.5 110
Input RF power, mW 0.34 0.35 0.37
l;?::;r density of electromagnetic field, 0.167 0.209 0.386
Measured Level, dBm -63.4 -61.0 -62.8
Power received by antenna, dBm -20.0 -19.8 -19.9
' Conversion Loss, dB 43.4 41.2 42,9
Expanded uncertainty, dB 3.2 3.1 3

Engineer /% M. Kasperovich

/f
Quality Manager (Fﬁ@@@} A. Kostrikin

This Measuring report issued in duplicate and sent to:

1. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.1,

Lixing 1st Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.
2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory,




Calibration Laboratory of Microwave Measuring Equipment

ISO 1?025_

BLRRAEE

o

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

(R Calibration certificate
9 GB

Certificate number 98-17  Date when calibrated 10/17/2017 Page | of 2

Item
calibrated Mixer MOGHWD # 110215-1

Deseription of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Name of the customer, address

Method of
calibration CGOST 20271.1, MK KL 8.2-16

Name of the method / identification

All measurements are traceable ro the SI units which are realized by national measurement standards of NMI and state standards of
Ukraine. This certificate shall not be reproduced, except in full. Any publication extracts Srom the calibration certificare requfres written
permission of the issuing calibration laboratory of microwave HIEGSIITE EquipIme,

Authorising JEI\;I‘-ESViI'idr’ Technical manager Date ofissue 10/17/2017
signature SN
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LY

."-'Il TP
MIFM Lab. BSUIR. 6 P-B‘}"‘*I{E"“;‘r'ﬂfmﬂ"ﬂm.?z Belarus Phone/Fax: +375 |7 293-84-96/E-mail: infolamwmlab.con
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Calibration Certificate

Certificate number

Calibration is performed by using

98-17

Page

Wattmeter M 523
. Spectrum analyzer E4407B
. Signal generator G4-186
. Frequency multiplier

. Frequency meter RCH3-72

2 of 2

Calibration conditions

Calibration results are given in the Measuring report # 98-17,

L

2

3

4

5. Voltmeter V7-34
6

7. Diplexer DPL26
8. Aftenuator AP-19
Temperature 21.8 °C
Humidity 41.4 %
Pressure 99,1 kPa

# Parameter Specifications required 2P ecmcatmns_tested
and measured
1 System Operating 110 — 170 GHz Corresponds
Frequency
2 LO Input +12-+17 dBm Corresponds
3 IF Frequency Range 321 -2400 MHz Corresponds
4 Mixer Bias +3.25 mA Corresponds
5 System Waveguide WR-06 s
Interface
6 Conversion Loss <52 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
LS Typical RF PDWE.F e -20 dBm (10 pW) Corresponds
Compression

Signature of the person who has
performed calibration

M. Kasperovich/ Engineer

y
/ P

Name and function

MIFM Lab. BSUIR, 6, P Brovki str., Minsk 220027, Belarus

Phone/Fax: ~375 17 293-84-96/E-mafl- btteetinrlah. com

R




Calibration Laboratory

Microwave Measuring Equipment

Accreditation certificate

No. BY/112 02.5.0.0065
Address: 6, P. Brovki str,
220027, Belarus

, Minsk ,. ,1*1}4

of Technic nager

et

1, Syirid

Ottober.17, 2017 /

e

Phone/Fax: +375 17 2938496 Ny s it

MEASURING REPORT # 98-17
October 17,2017

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

[tem calibrated:

Mixer MO6HWD # 110215-1

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

L Date of calibration:

From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 98-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
r Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
| [Wattmeter M 523 162
2 |Spectrum analyzer E4407B MY45110807
3 |Signal generator G4-186 5
4 _|Frequency multiplier 01
5 |Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 | Diplexer DPL26 01
8 |Attenuator AP-19 04
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz.
Mixer Bias +3.25 mA.
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Table 1
Frequency, GHz 1 110 140 170
Input RF Power, dBm -20.0 -20.0 -20.0
Measured Value, dBm -65.9 -65.0 -67.8
Conversion Loss, dB 45.9 45.0 47.8
| Expanded uncertainty, dB 3.4 3.4 3.5 |
Engineer /é: M. Kasperovich
s
Quality Manager Y Et,:}? A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchy City 300, Taiwan, R.O.C.

2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.




Calibration Laboratory of Microwave Measuring Equipment
of MWM lab f'

ISO 17025

(3« Calibration certificate
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Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 99-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Standard gain horn antenna MO6RH

Description of measurement standard / measurin 2 instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No. 1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Name of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

‘Name of the method / identification

Al measurements are traceable to the SI units which are realized by national measurement standards of NMI and state standardy af
Ulkraine. Tlis certificate shall nor be reproduced, except in full. Ay publication extracts Srom the calibration certificate requires writien
permission of the isswing calibration laboratory of microwave IMEASHCIE Cquipmient.

Authorising

2 {//Svirid/ Technical manager Date ofissue 10/17/2017
signature

10 Name and position

-N.‘";-\. ——r
MWM Lab. BSUIR, 6, P.Brovki sir.. Minsk 220027, Belarus Phone/Fax: +375 |7 293-84-96/E-mail- infoictmwanidab, com




Calibration Certificate

Certificate number 99-17

Calibration is performed by using

Calibration conditions

Calibration results are given in the Measuring report # 99-17.

Wattmeter M 523

Voltmeter V7-34

N O BN e

Temperature 21.8 °C
Humidity 41.4 %
Pressure 99.1 kPa

Signal generator G4-186
Frequency multiplier

Page 2 of 2

Frequency meter RCH3-72
Horn antenna P6-32
Horn antenna P6-31 A

Specifications tested

fi Parameter Specifications required il e
I Frequency range 110 - 170 GHz Corresponds
2 Waveguide Interface WR-06 Corresponds
——3 Gain - 24.1 dBi Corresponds (Table 1)
4 Antenna Factor 49.1 dB/m Corresponds (Table 1)

Signature of the person who has

performed calibration

M. Kasperovich/ Engineer

//’% MName and function

MIVAS Lab. BSUIR, 6, P.Brovki sir., Minsk 220027, Belarus

Phone/Faxy; +373 17 293-84-96/E-mail: infocmnmlab.com




Calibration Laboratory of
Microwave Measuring Equipment
Accreditation certificate

No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk
220027, Belarus

Phone/Fax: +375 17 2938496

Technical Manager

b M Swrld
oa;wbl: r'r ze’ﬁ
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%, Uraes Ll"
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MEASURING REPORT # 99-17
October 17, 2017

Customer: | Bureau Veritas Group Consumer Products Services

Division, Taiwan Branch E-2, No. 1, Lixing 1st Rd., East
Dist., Hsinchu City 300, Taiwan, R. O 0

Item calibrated: | Standard gain horn antenna MO6RH

Method of calibration: | GOST 20271.1, MK K1, 8.2-16

Number of samples: | One

Delivery date of the | 09/18/2017

sample:

Date of calibration: | From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 99-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
I |Wattmeter M 523 162
2 |Signal generator G4-186 5
3 |Frequency multiplier 01
4 |Voltmeter V7-34 0067787
5 |Frequency meter RCH3-72 931200
6 |Horn antenna P6-32 115671
7 |Horn antenna P6-31A 35864
MEASURING RESULTS
Distance between tested and generating antenna 0.50 m.
Table 1
Frequency, GHz L 110 140 ] 170
Input power, mW 5.0 5.0 5.0
Power density of electromagnetic field, W/m’ 1.0 1.6 24
Maximum level of measured power, uW 138 141 154
Gain, dB 23.6 23.8 24.1
Antenna factor, dB/m 47.4 49 .4 50.8
Expanded uncertainty, dB 2:1 2.2 2.2

Engineer / M. Kasperovich

Quality Manager G‘?)«?ﬂg& A. Kostrikin

This Measuring report issued in duplicate and sent to:
. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2. No, I
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.
2, Calibration Laboratory of Microwave Measuring Equipment
Duplication of Measuring report (complete or partial) must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment mmm
of MWM lab LT TR

ISO 17025

S;)R Calibration certificate
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Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 100-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated  Mixer MO6HWD # 110215-1 + Standard gain horn antenna MO6RH

Deseription of measurement standard measuring instrument / identificaion

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing st Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

MName of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Name of the method / identifieation

All measurements are traceable to the SI wnits which are realized by national measurement standards of NMI and state standards af
Ukrafne. This certificate shall not be reproduced, except in full. Any publication extracts from the calibration certificate requires wrilten
periiissian of the issuing calibraiion laboratory of microwave measwring equipment,

& erpo
)
” m )i
Authorising 5 M) Svirid/ Technical manager Date ofissue 10/17/2017
Sigﬂﬂ ture ’_’/'fi;"::'::';}[;{m: amd pasition

. il * .-'/‘ ¥
it

SiE o Minsk 220027, Belarus Phone/Fax: +375 17 293-84-96/E-mail: infoinnilab.com

Ny oy
MWAM Lab. BSUIR, 6. P. Brovki:




Calibration Certificate
Certificate number 100-17 Page 2 of 2

Wattmeter M 523
Spectrum analyzer E4407B
Signal generator G4-186
Frequency multiplier
Voltmeter V7-34
Frequency meter RCH3-72
Diplexer DPL26

Horn antenna P6-32

Horn antenna P6-31A

Calibration is performed by using

000N oL B L —

( Calibration conditions Temperature 21.8 °C
Humidity 41.4 %
Pressure 99.1 kPa

Calibration results are given in the Measuring report # 100-17,

# Parameter Specifications required Spemhcatmns.tested ouxi
measured
! Frequency range 110 - 170 GHz Corresponds
2 Waveguide Interface WR-06 Corresponds
3 L.O Input +12-+17 dBm Corresponds
( 4 IF Frequency Range 321 — 2400 MHz Corresponds
5 Mixer Bias +3.25 mA Corresponds
6 Conversion Loss <52 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
Signature of the person who has /
performed calibration // M. Kasperovich/ Engineer

/ Mame and Tunction

MIVM Lab. BSUIR, 6, P.Brovki sir., Minsk 220027, Belarus PhoweFax: +375 |7 293-84-06/E-mail: infoiamwalaobh. com




Calibration Laboratory of Technical Manager

Microwave Measuring Equipment

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk
220027, Belarus
Phone/Fax: +375 17 2938496 x;_,__‘_ __,f
MEASURING REPORT # 100-17
October 17,2017
Customer: | Bureau Veritas Group Consumer Products Services

Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated:

Mixer MO6HWD # 110215-1 + standard gain horn
antenna MO6RH

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration: l

From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 100-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa j
MEASURING EQUIPMENT
# Measuring equipment Serial number
| |Wattmeter M 523 162
2 |Spectrum analyzer E4407B MY45110807
3 |Signal generator G4-186 5
4 _|Frequency multiplier 01
5 [Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 | Diplexer DPL26 01
8 |Horn antenna P6-32 115671
9 |Horn antenna P6-31 A 35864
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz.
Mixer Bias +3.25 mA.
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Distance between tested and generating antenna 0.5 m.
Table |
Frequency, GHz 110 140 170 |
Input RF power, mW 0.40 0.37 0.30
Power density of electromagnetic
field, W/m? 0.081 0.119 0.141
Measured Level, dB -65.8 -64.6 -68.0
Power received by antenna, dB -19.6 -19.8 -20.5
Conversion Loss, dB 46.2 44.8 47.75
Expanded uncertainty, dB 3.1 Bl 3.2
Engineer % i M. Kasperovich

7
Quality Manager f@@@% A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Burean Veritas Group Consumer Products Services Division, Taiwan Branch E-2, Mo.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.

2, Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment

ISO 1?025_

BLRRAEE

o

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

(R Calibration certificate
9 GB

Certificate number 98-17  Date when calibrated 10/17/2017 Page | of 2

Item
calibrated Mixer MOGHWD # 110215-1

Deseription of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Name of the customer, address

Method of
calibration CGOST 20271.1, MK KL 8.2-16

Name of the method / identification

All measurements are traceable ro the SI units which are realized by national measurement standards of NMI and state standards of
Ukraine. This certificate shall not be reproduced, except in full. Any publication extracts Srom the calibration certificare requfres written
permission of the issuing calibration laboratory of microwave HIEGSIITE EquipIme,

Authorising JEI\;I‘-ESViI'idr’ Technical manager Date ofissue 10/17/2017
signature SN

W e L

LY

."-'Il TP
MIFM Lab. BSUIR. 6 P-B‘}"‘*I{E"“;‘r'ﬂfmﬂ"ﬂm.?z Belarus Phone/Fax: +375 |7 293-84-96/E-mail: infolamwmlab.con

-
T



Calibration Certificate

Certificate number

Calibration is performed by using

98-17

Page

Wattmeter M 523
. Spectrum analyzer E4407B
. Signal generator G4-186
. Frequency multiplier

. Frequency meter RCH3-72

2 of 2

Calibration conditions

Calibration results are given in the Measuring report # 98-17,

L

2

3

4

5. Voltmeter V7-34
6

7. Diplexer DPL26
8. Aftenuator AP-19
Temperature 21.8 °C
Humidity 41.4 %
Pressure 99,1 kPa

# Parameter Specifications required 2P ecmcatmns_tested
and measured
1 System Operating 110 — 170 GHz Corresponds
Frequency
2 LO Input +12-+17 dBm Corresponds
3 IF Frequency Range 321 -2400 MHz Corresponds
4 Mixer Bias +3.25 mA Corresponds
5 System Waveguide WR-06 s
Interface
6 Conversion Loss <52 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
LS Typical RF PDWE.F e -20 dBm (10 pW) Corresponds
Compression

Signature of the person who has
performed calibration

M. Kasperovich/ Engineer

y
/ P

Name and function

MIFM Lab. BSUIR, 6, P Brovki str., Minsk 220027, Belarus

Phone/Fax: ~375 17 293-84-96/E-mafl- btteetinrlah. com

R




Calibration Laboratory

Microwave Measuring Equipment

Accreditation certificate

No. BY/112 02.5.0.0065
Address: 6, P. Brovki str,
220027, Belarus

, Minsk ,. ,1*1}4

of Technic nager

et

1, Syirid

Ottober.17, 2017 /

e

Phone/Fax: +375 17 2938496 Ny s it

MEASURING REPORT # 98-17
October 17,2017

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

[tem calibrated:

Mixer MO6HWD # 110215-1

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

L Date of calibration:

From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 98-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
r Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
| [Wattmeter M 523 162
2 |Spectrum analyzer E4407B MY45110807
3 |Signal generator G4-186 5
4 _|Frequency multiplier 01
5 |Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 | Diplexer DPL26 01
8 |Attenuator AP-19 04
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz.
Mixer Bias +3.25 mA.
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Table 1
Frequency, GHz 1 110 140 170
Input RF Power, dBm -20.0 -20.0 -20.0
Measured Value, dBm -65.9 -65.0 -67.8
Conversion Loss, dB 45.9 45.0 47.8
| Expanded uncertainty, dB 3.4 3.4 3.5 |
Engineer /é: M. Kasperovich
s
Quality Manager Y Et,:}? A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchy City 300, Taiwan, R.O.C.

2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.




Calibration Laboratory of Microwave Measuring Equipment
of MWM lab f'

ISO 17025

(3« Calibration certificate

@

i Eilkauy
[(TETEET N

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 99-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Standard gain horn antenna MO6RH

Description of measurement standard / measurin 2 instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No. 1, Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Name of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

‘Name of the method / identification

Al measurements are traceable to the SI units which are realized by national measurement standards of NMI and state standardy af
Ulkraine. Tlis certificate shall nor be reproduced, except in full. Ay publication extracts Srom the calibration certificate requires writien
permission of the isswing calibration laboratory of microwave IMEASHCIE Cquipmient.

Authorising

2 {//Svirid/ Technical manager Date ofissue 10/17/2017
signature

10 Name and position

-N.‘";-\. ——r
MWM Lab. BSUIR, 6, P.Brovki sir.. Minsk 220027, Belarus Phone/Fax: +375 |7 293-84-96/E-mail- infoictmwanidab, com




Calibration Certificate

Certificate number 99-17

Calibration is performed by using

Calibration conditions

Calibration results are given in the Measuring report # 99-17.

Wattmeter M 523

Voltmeter V7-34

N O BN e

Temperature 21.8 °C
Humidity 41.4 %
Pressure 99.1 kPa

Signal generator G4-186
Frequency multiplier

Page 2 of 2

Frequency meter RCH3-72
Horn antenna P6-32
Horn antenna P6-31 A

Specifications tested

fi Parameter Specifications required il e
I Frequency range 110 - 170 GHz Corresponds
2 Waveguide Interface WR-06 Corresponds
——3 Gain - 24.1 dBi Corresponds (Table 1)
4 Antenna Factor 49.1 dB/m Corresponds (Table 1)

Signature of the person who has

performed calibration

M. Kasperovich/ Engineer

//’% MName and function

MIVAS Lab. BSUIR, 6, P.Brovki sir., Minsk 220027, Belarus

Phone/Faxy; +373 17 293-84-96/E-mail: infocmnmlab.com




Calibration Laboratory of
Microwave Measuring Equipment
Accreditation certificate

No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk
220027, Belarus

Phone/Fax: +375 17 2938496

Technical Manager

b M Swrld
oa;wbl: r'r ze’ﬁ

Mg __.- /"
%, Uraes Ll"
YT
-

-

MEASURING REPORT # 99-17
October 17, 2017

Customer: | Bureau Veritas Group Consumer Products Services

Division, Taiwan Branch E-2, No. 1, Lixing 1st Rd., East
Dist., Hsinchu City 300, Taiwan, R. O 0

Item calibrated: | Standard gain horn antenna MO6RH

Method of calibration: | GOST 20271.1, MK K1, 8.2-16

Number of samples: | One

Delivery date of the | 09/18/2017

sample:

Date of calibration: | From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 99-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
I |Wattmeter M 523 162
2 |Signal generator G4-186 5
3 |Frequency multiplier 01
4 |Voltmeter V7-34 0067787
5 |Frequency meter RCH3-72 931200
6 |Horn antenna P6-32 115671
7 |Horn antenna P6-31A 35864
MEASURING RESULTS
Distance between tested and generating antenna 0.50 m.
Table 1
Frequency, GHz L 110 140 ] 170
Input power, mW 5.0 5.0 5.0
Power density of electromagnetic field, W/m’ 1.0 1.6 24
Maximum level of measured power, uW 138 141 154
Gain, dB 23.6 23.8 24.1
Antenna factor, dB/m 47.4 49 .4 50.8
Expanded uncertainty, dB 2:1 2.2 2.2

Engineer / M. Kasperovich

Quality Manager G‘?)«?ﬂg& A. Kostrikin

This Measuring report issued in duplicate and sent to:
. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2. No, I
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.
2, Calibration Laboratory of Microwave Measuring Equipment
Duplication of Measuring report (complete or partial) must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment mmm
of MWM lab LT TR

ISO 17025

S;)R Calibration certificate

Elieu
LIRLFECH

iEy 9001 )
Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 100-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated  Mixer MO6HWD # 110215-1 + Standard gain horn antenna MO6RH

Deseription of measurement standard measuring instrument / identificaion

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing st Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

MName of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Name of the method / identifieation

All measurements are traceable to the SI wnits which are realized by national measurement standards of NMI and state standards af
Ukrafne. This certificate shall not be reproduced, except in full. Any publication extracts from the calibration certificate requires wrilten
periiissian of the issuing calibraiion laboratory of microwave measwring equipment,

& erpo
)
” m )i
Authorising 5 M) Svirid/ Technical manager Date ofissue 10/17/2017
Sigﬂﬂ ture ’_’/'fi;"::'::';}[;{m: amd pasition

. il * .-'/‘ ¥
it

SiE o Minsk 220027, Belarus Phone/Fax: +375 17 293-84-96/E-mail: infoinnilab.com

Ny oy
MWAM Lab. BSUIR, 6. P. Brovki:




Calibration Certificate
Certificate number 100-17 Page 2 of 2

Wattmeter M 523
Spectrum analyzer E4407B
Signal generator G4-186
Frequency multiplier
Voltmeter V7-34
Frequency meter RCH3-72
Diplexer DPL26

Horn antenna P6-32

Horn antenna P6-31A

Calibration is performed by using

000N oL B L —

( Calibration conditions Temperature 21.8 °C
Humidity 41.4 %
Pressure 99.1 kPa

Calibration results are given in the Measuring report # 100-17,

# Parameter Specifications required Spemhcatmns.tested ouxi
measured
! Frequency range 110 - 170 GHz Corresponds
2 Waveguide Interface WR-06 Corresponds
3 L.O Input +12-+17 dBm Corresponds
( 4 IF Frequency Range 321 — 2400 MHz Corresponds
5 Mixer Bias +3.25 mA Corresponds
6 Conversion Loss <52 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
Signature of the person who has /
performed calibration // M. Kasperovich/ Engineer

/ Mame and Tunction

MIVM Lab. BSUIR, 6, P.Brovki sir., Minsk 220027, Belarus PhoweFax: +375 |7 293-84-06/E-mail: infoiamwalaobh. com




Calibration Laboratory of Technical Manager

Microwave Measuring Equipment

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk
220027, Belarus
Phone/Fax: +375 17 2938496 x;_,__‘_ __,f
MEASURING REPORT # 100-17
October 17,2017
Customer: | Bureau Veritas Group Consumer Products Services

Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated:

Mixer MO6HWD # 110215-1 + standard gain horn
antenna MO6RH

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration: l

From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 100-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 21.8 °C Humidity: 41.4 % Pressure: 99.1 kPa j
MEASURING EQUIPMENT
# Measuring equipment Serial number
| |Wattmeter M 523 162
2 |Spectrum analyzer E4407B MY45110807
3 |Signal generator G4-186 5
4 _|Frequency multiplier 01
5 [Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 | Diplexer DPL26 01
8 |Horn antenna P6-32 115671
9 |Horn antenna P6-31 A 35864
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz.
Mixer Bias +3.25 mA.
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Distance between tested and generating antenna 0.5 m.
Table |
Frequency, GHz 110 140 170 |
Input RF power, mW 0.40 0.37 0.30
Power density of electromagnetic
field, W/m? 0.081 0.119 0.141
Measured Level, dB -65.8 -64.6 -68.0
Power received by antenna, dB -19.6 -19.8 -20.5
Conversion Loss, dB 46.2 44.8 47.75
Expanded uncertainty, dB 3.1 Bl 3.2
Engineer % i M. Kasperovich

7
Quality Manager f@@@% A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Burean Veritas Group Consumer Products Services Division, Taiwan Branch E-2, Mo.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.O.C.

2, Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment
of MWM lab »

c ;SU _1?{}25
@ \ Calibration certificate
sl wunaue
o
Accreditation certificate No. ~ Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 92-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MOSHWD # 110215-1

Deseription of measurement standard £ measuring instrument { identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

C Branch E-2, No.l, Lixing 1st Rd., East Dist., Hsinchu City 300, Taiwan,
ustomer R.O.C.

Mame of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Mame of the method [ idemification

All measurements are traceable to the S anits which are realized by national measurement standards of NMI and state standardys of
Ukraine. This certificate shall not be reproduced, except in full. Any publication extracts from the calibration certificate reguires written
permission of the issuing calibration laboratory of microwave measuring equipment,

)
] b i o o V21
A:uthurlsmg 1 ML-Svirid/ Technical manager Date of issue  10/17/2017
srgnatu re £ .“’. ijﬂﬁﬁ;#’”"l pusilion

ol

MIVM Lab. BSUIR, 6, P. Hm'i‘ﬂf_'ﬂr.._'_ ﬁﬁqskﬂ%ﬂﬁz?. Belavus Phove/Fax: +375 17 293-84-26/E-mail: infeitmnvmlab, com



Calibration Certificate

Certificate number 92-17

Calibration is performed by using

Calibration conditions

Page 2: of 2

. Wattmeter M 523

2. Wattmeter M 514

3. Spectrum analyzer E4407B
4. Signal generator RG4-14

5. Voltmeter V7-34

6. Frequency meter RCH3-72
7. Diplexer DPL26

8. Frequency multiplier

9. Attenuator AP-19
10.Attenuator AP-18

Temperature 22,2 °C
Humidity 44.2 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 92-17,

# Parameter Specifications required Specifications tested
8 and measured
| System Operating 140 — 220 GHz Corresponds
Frequency
2 LO Input +12-+17 dBm Corresponds
3 [F Frequency Range 321 - 2400 MHz Corresponds
|__4 Mixer Bias +5.75 mA Corresponds
5 System Waveguids WR-05 Corresponds
Interface
6 Conversion Loss 59 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
- Typical RF Power to i _
8 Avoid Compression 20 dBm (10 uW) Corresponds

Signature of the person who has

performed calibration

M. Kasperovich/ Engineer

Lo
A

Name and function

_ﬂffi’.if Lab, BSUIR, 6, P.Brovki str., Minsk 220027, Belarus

Fhone/Fax: +375 17 293-84-96/E-mail: infoigmwnilab.con




Calibration Laboratory of 'I‘echnical Manager

Microwave Measuring Equipment

Accreditation certificate

No. BY/112 02.5.0.0065
Address: 6, P. Brovki str.,

220027, Belarus

Phone/Fax: +375 17 2938496

e “r:" s ."\.
o sl

B \ PV\,\L Svirid

Minsk (3{ 5| JITSUM )z )|
(ﬁqt bEI IT 2{31?/

MEASURING REPORT # 92-17
October 17, 2017

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

[tem calibrated:

Mixer MOSHWD # 110215-1

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration:

From 09/18/2017 to 10/17/2017

Page | of 2




MEASURING REPORT # 92-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 22.2 °C Humidity: 44.2 % Pressure: 99.7 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
I |Wattmeter M 523 162
2 |Wattmeter M 514 165
3 |Spectrum analyzer E4407B MY45110807
4 |Signal generator RG4-14 4
5 | Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 |Diplexer DPL26 01
8 |Frequency multiplier 02
9 | Attenuator AP-19 04
10 | Attenuator AP-18 03
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz;
Mixer Bias +5.75 mA;
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Table |
' Frequency, GHz 140 180 220
Input RF Power, dBm -20.0 -20.0 -20.0
Measured Value, dBm -69.6 -69.2 -73.9
Conversion Loss, dB 49.6 49.2 53.9
Expanded uncertainty, dB 3.1 2.9 3.1

Engineer

Quality Manager

% M. Kasperovich
7

A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.0.C.

2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.




Calibration Laboratory of Microwave Measuring Equipment
of MWM lab :

ISO 17025

ACCREDITED LABCORATORY

Calibration certificate
>
HCO 9001

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 93-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated  Standard gain horn antenna MO5RH

Deseription of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing st Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Name of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Name of the method / identification

All measurements are traceable to the SI units which are realized by national measurement standards of NMI and state standards af
Ukraime. This certificate shall not be reproduced, excepi in full, Any publication extracts Sfrom the calibration certificate regrires written
permission of the issuing calibvation laboratory of micrawvave MEFHCTE Cquipment,

L]

- A e 12\ .
ﬁfutharismg f_"qﬂ"?u-\-éé%-hi{@ﬁ{ii'ida’ Technical manager Date of issue 10/17/2017
signature AR N agid position

{"..I o i A

MIVAS Lab. BSUIR, 6. P.Brovki sir., Minsk i"EI'?l'?_i.'._?; E*farus Phone/Fax; +375 17 293-84-96/E-mail: infoinnvmlab.con




Calibration Certificate
Certificate number 93-17 Page 2 of 2

Wattmeter M 523
Wattmeter M 514

Signal generator RG4-14
Voltmeter V7-34
Frequency meter RCH3-72
Frequency multiplier

Horn antenna P6-32

Calibration is performed by using

No v s W~

Calibration conditions Temperature 22.2 °C
Humidity 44.2 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 92-17.

f Parameter Specifications required Specitications tested
and measured
I Frequency range 140 - 220 GHz Corresponds
2 Waveguide Interface WR-05 Corresponds
3 Gain 24.3 dBi Corresponds (Table 1)
4 Antenna Factor 51.0 dB/m Corresponds (Table 1)
Signature of the person who has /
performed calibration /é// M. Kasperovich/ Engineer

- Mame and function




Calibration Laboratory of

Microwave Measuring Equipment

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P, Brovki str., Minsk

220027, Belarus
Phone/Fax: +375 17 2938496

Technical

Okiober 17, 2017/

Manager
5 TR

M\ Syirid

E4 rl,-ﬂ" ,.-1.5.!'.!:"-.3‘".-""_ ]}

-
tay B
i 1 et

MEASURING REPORT # 93-17

October 17, 2017

Customer: | Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1 , Lixing Ist Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated: | Standard gain horn antenna MO5RH

Method of calibration: | GOST 20271.1, MK KL 8.2-16

Number of samples: | One

sample:

Delivery date of the | 09/18/2017

Date of calibration: | From 09/18/2017 to 10/17/2017

Page | of 2




MEASURING CONDITIONS

MEASURING REPORT # 93-17

10/17/2017
Page 2 of 2

Temperature: 22.2 °C Humidity: 44.2 %

Pressure: 99.7 kPa J

MEASURING EQUIPMENT

# Measuring equipment Serial number

| |Wattmeter M 523 162

2 |Wattmeter M 514 165

3 |Signal generator RG4-14 4

4 | Voltmeter V7-34 0067787

5 |Frequency meter RCH3-72 931200

6 |Frequency multiplier 02

7 |Horn antenna P6-32 115671

MEASURING RESULTS
Distance between tested and generating antenna 0.5 m.
Table 1
Frequency, GHz 140 180 220
Input power, mW 4.0 2.0 2.0
Power density of electromagnetic field, W/m? 3.6 2.0 4.2
Maximum level of measured power, W 106 56 50
Gain, dB 235 23.9 24.2
Antenna factor, dB/m 49.6 51.5 52.9
| Expanded uncertainty, dB 2.2 23 2.5

Engineer //// M. Kasperovich

7
Quality Manager M@QS A. Kostrikin

This Measuring report issued in duplicate and sent to:

. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, Ne.l,

Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.0.C.
2, Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment
of MWM lab . w .

ISO 17025

cﬁ Calibration certificate G

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 94-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MOSHWD # 110215-1 + Standard gain horn antenna M0O5RH

Deseription of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

Branch E-2, No.1, Lixing st Rd., East Dist., Hsinchu City 300, Taiwan,
Customer R.O.C

Mame of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Namne of the method / identification

All measurements are traceable 1o the SI units which are realized by national measarement standards of NMI and state standards af
Ukraine, This certificate shall not be reproduced, except in full. Any publication extracts Sron the calibration certificaie veguives written
perutission af the isswing calibration laboratory of micrewave measuring eguipment,

= 5 'Uf!’g'..' '|'::_ ",I:_ t
Authorising &N Svirid/ Technical manager Date of issue  10/17/2017
signature Name i position

MWM Lab. BSUIR, 6. P Brovki sir.. Mingk 2.?!.1‘1’}2?. Belarus Phesie/Fax: +375 1T 203-84-96/E-mail: infolimwesdab con



Calibration Certificate
Certificate number 94-17 Page 2 of 2

Wattmeter M 523
Wattmeter M 514
Spectrum analyzer E4407B
Signal generator RG4-14
Voltmeter V7-34
Frequency meter RCH3-72
Diplexer DPL26
Frequency multiplier

Horn antenna P6-32

Calibration is performed by using

il B oA e o ol

Calibration conditions Temperature 22.2 °C
Humidity 44.2 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 94-17.

i Parameter Specilications required Speciﬁf.;ilé:;'ﬁ;?ted e
| Frequency range 140 — 220 GHz Corresponds

2 Waveguide Interface WR-05 Corresponds

3 LO Input +12 —-+17 dBm Corresponds

4 IF Frequency Range 321 — 2400 MHz Corresponds

5 Mixer Bias +5.75 mA Corresponds

6 Conversion Loss <59 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds

Signature of the person who has
performed calibration

~ M. Kasperovich/ Engineer
/ =3 Mame and function

MIVM Lab. BSUIR, 6, P.Brovki str., Minsk 220027, Belarus Phone Fax: +375 17 293-84-96/Eamail: infoidmwmiab.com



Calibration Laboratory

Microwave Measuring Equipment

Accreditation certificate
No,. BY/112 02.5.0.0065

of Techmcal &135&1

i .-':I ‘\\ \

M ﬁS‘{Illd

Address: 6, P. Brovki str., Minsk i £ | i
220027, Belarus Ocic b\al I? 20/]1?
Phone/Fax: +375 17 2938496 \\ _5/

MEASURING REPORT # 94-17
October 17, 2017

l

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing 1st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

Item calibrated:

Mixer MOSHWD # 110215-1 + standard gain horn
antenna MO5SRH

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration:

From 09/18/2017 to 10/17/2017

Page 1 of 2




MEASURING REPORT # 94-17

MEASURING CONDITIONS

10/17/2017
Page 2 of 2

Temperature: 22.2 °C Humidity: 44.2 %

Pressure: 99.7 kPa

MEASURING EQUIPMENT

# Measuring equipment Serial number
| |Wattmeter M 523 162
2 |Wattmeter M 514 165
3 |Spectrum analyzer E4407B MY45110807
4 |Signal generator RG4-14 4
5 [Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 |Diplexer DPL.26 01
8 |Frequency multiplier 02
9 |Horn antenna P6-32 115671
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz:
Mixer Bias +5.75 mA;
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Distance between tested and generating antenna 0.5 m,
Table |
Frequency, GHz 140 180 220
rlnpul RF power, mW 0.36 0.34 0.33
Power density of electromagnetic field, W/m* 0.117 0.179 0.249
Measured Level, dBm -69.96 -69.15 -74.46
 Power received by antenna, dBm -20.2 -20.2 -20.2
Conversion Loss, dB 49.8 49.0 543
Expanded uncertainty, dB 2.8 3.1 3.3

/% M. Kasperovich

‘_’?A, Kostrikin

Engineer

Quality Manager

This Measuring report issued in duplicate and sent 1o:

I. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.0.C.

2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.




Calibration Laboratory of Microwave Measuring Equipment
of MWM lab »

c ;SU _1?{}25
@ \ Calibration certificate
sl wunaue
o
Accreditation certificate No. ~ Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 92-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MOSHWD # 110215-1

Deseription of measurement standard £ measuring instrument { identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

C Branch E-2, No.l, Lixing 1st Rd., East Dist., Hsinchu City 300, Taiwan,
ustomer R.O.C.

Mame of the customer, address

Method of
calibration GOST 20271.1, MK KL 8.2-16

Mame of the method [ idemification

All measurements are traceable to the S anits which are realized by national measurement standards of NMI and state standardys of
Ukraine. This certificate shall not be reproduced, except in full. Any publication extracts from the calibration certificate reguires written
permission of the issuing calibration laboratory of microwave measuring equipment,

)
] b i o o V21
A:uthurlsmg 1 ML-Svirid/ Technical manager Date of issue  10/17/2017
srgnatu re £ .“’. ijﬂﬁﬁ;#’”"l pusilion
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MIVM Lab. BSUIR, 6, P. Hm'i‘ﬂf_'ﬂr.._'_ ﬁﬁqskﬂ%ﬂﬁz?. Belavus Phove/Fax: +375 17 293-84-26/E-mail: infeitmnvmlab, com



Calibration Certificate

Certificate number 92-17

Calibration is performed by using

Calibration conditions

Page 2: of 2

. Wattmeter M 523

2. Wattmeter M 514

3. Spectrum analyzer E4407B
4. Signal generator RG4-14

5. Voltmeter V7-34

6. Frequency meter RCH3-72
7. Diplexer DPL26

8. Frequency multiplier

9. Attenuator AP-19
10.Attenuator AP-18

Temperature 22,2 °C
Humidity 44.2 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 92-17,

# Parameter Specifications required Specifications tested
8 and measured
| System Operating 140 — 220 GHz Corresponds
Frequency
2 LO Input +12-+17 dBm Corresponds
3 [F Frequency Range 321 - 2400 MHz Corresponds
|__4 Mixer Bias +5.75 mA Corresponds
5 System Waveguids WR-05 Corresponds
Interface
6 Conversion Loss 59 dB Corresponds (Table 1)
7 System LO/IF Interface SMA () Corresponds
- Typical RF Power to i _
8 Avoid Compression 20 dBm (10 uW) Corresponds

Signature of the person who has

performed calibration

M. Kasperovich/ Engineer

Lo
A

Name and function

_ﬂffi’.if Lab, BSUIR, 6, P.Brovki str., Minsk 220027, Belarus

Fhone/Fax: +375 17 293-84-96/E-mail: infoigmwnilab.con




Calibration Laboratory of 'I‘echnical Manager

Microwave Measuring Equipment

Accreditation certificate

No. BY/112 02.5.0.0065
Address: 6, P. Brovki str.,

220027, Belarus

Phone/Fax: +375 17 2938496
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MEASURING REPORT # 92-17
October 17, 2017

Customer:

Bureau Veritas Group Consumer Products Services
Division, Taiwan Branch E-2, No.1, Lixing st Rd., East
Dist., Hsinchu City 300, Taiwan, R.O.C.

[tem calibrated:

Mixer MOSHWD # 110215-1

Method of calibration:

GOST 20271.1, MK KL 8.2-16

Number of samples:

One

Delivery date of the
sample:

09/18/2017

Date of calibration:

From 09/18/2017 to 10/17/2017

Page | of 2




MEASURING REPORT # 92-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 22.2 °C Humidity: 44.2 % Pressure: 99.7 kPa
MEASURING EQUIPMENT
# Measuring equipment Serial number
I |Wattmeter M 523 162
2 |Wattmeter M 514 165
3 |Spectrum analyzer E4407B MY45110807
4 |Signal generator RG4-14 4
5 | Voltmeter V7-34 0067787
6 |Frequency meter RCH3-72 931200
7 |Diplexer DPL26 01
8 |Frequency multiplier 02
9 | Attenuator AP-19 04
10 | Attenuator AP-18 03
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz;
Mixer Bias +5.75 mA;
LO Input Power 14.5 to 16 dBm (2.9 to 7.1 GHz).
LO Insertion Loss of Diplexer 0.7 dB.
Table |
' Frequency, GHz 140 180 220
Input RF Power, dBm -20.0 -20.0 -20.0
Measured Value, dBm -69.6 -69.2 -73.9
Conversion Loss, dB 49.6 49.2 53.9
Expanded uncertainty, dB 3.1 2.9 3.1

Engineer

Quality Manager

% M. Kasperovich
7

A. Kostrikin

This Measuring report issued in duplicate and sent to:

I. Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No.l,
Lixing Ist Rd., East Dist., Hsinchu City 300, Taiwan, R.0.C.

2. Calibration Laboratory of Microwave Measuring Equipment

Duplication of Measuring report (complete or partial) must be authorized by the laboratory.
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