Appendix - Calibration Certificate for Test Equipment

For Above 40GHz:

No.

Description & Manufacturer

Model No.

Serial No.

Cal. Date

Cal. Due

1

Spectrum Analyzer
KEYSIGHT

N9030A

MY54490561

Jul. 31, 2019

Jul. 30, 2020

2

*Horn Antenna (33~55GHz)
OML

M22RH

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Horn Antenna (50~75GHz)
OML

M15HWD

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Horn Antenna (75~110GHz)
OML

M10RH

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Horn Antenna (110~170GHz)
OML

MO6RH

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Horn Antenna (140~220GHz)
OML

MO5RH

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Harmonic Mixer (110~170GHz)
OML

MO6HWD

110215-1

Oct. 17, 2017

Oct. 16, 2020

*Harmonic Mixer (140~220GHz)
OML

MO5HWD

110215-1

Oct. 17, 2017

Oct. 16, 2020

N9029AV15-DC9 - 50-75 GHz VDI
Standard Downconverter with 9VDC
supply

Keysight

SA Extension WR15

SAX 381

CoC

CoC

10

N9029AV10-DC9 - 75-110 GHz VDI
Standard Downconverter with 9VDC
supply

Keysight

SA Extension WR10

SAX 378

CoC

CoC

11

N9029AV06-DC9 - 110-170 GHz
VDI Standard Downconverter with
9VDC supply

Keysight

SA Extension WR6.5

SAX 377

CoC

CoC

12

N9029AV05-DC9 - 140-220 GHz
VDI Standard Downconverter with
9VDC supply

Keysight

SA Extension WR5.1

SAX 375

CoC

CoC

13

Millimeter-Wave Signal Generator
Frequency Extension Module
(50~75 GHz)

Keysight

E8257DV15

SGX 050

CoC

CoC

14

Millimeter-Wave Signal Generator
Frequency Extension Module
(75~110 GHz)

Keysight

E8257DV10

SGX 051

CoC

CoC

15

Millimeter-Wave Signal Generator
Frequency Extension Module
(110~170 GHz)

Keysight

E8257DV06-DC9

SGX 223

CoC

CoC

16

Millimeter-Wave Signal Generator
Frequency Extension Module
(140~220 GHz)

VDIWRS5.1SGX

PSGX 007

CoC

CoC

17

PSG analog signal generator
Keysight

E8257D

MY53401987

June 21, 2019

June 20, 2020

18

Antenna Tower & Turn Table
CT

NA

NA

NA

NA
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Customer
BEM  HRETELEXCEESR K195
Address
# &% 4 % ITEM CALIBRATED

CEFER PXA Signal Analyzer
Nomenclature

R KEYSIGHT
Manufacturer
EiplE N9030A
Model No.
3 SRS MY 54490561
ID. No.

LHRBERATHRERE > ER WA - REAFTREETDHT > A EEARE > XM BB R LR -

The above instruments were calibrated by the laboratory and please refer to the content for the calibration results. This
report may not be reproduced in part without the written permission of the laboratory, except for full reproduction.
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Calibration Information Calibration Only Adjusted

IR BmE23°C AREIEE: 47 %

Actual Environments Temperature Relative Humidity

B HAMA BAE(Q3+£2)C MEIBE (50100 %

Environmental Conditions

AR E B E: Jul.31,2019

Calibration Date
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Recommended Recalibration Date Note: The recommended recalibration date is agreed by the customer.
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Laboratory Location

BEE LAk M 1. REESRT 33383 BB L B X A 88294585 TEL:+886-3-3280026
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ETC hereby certifies that the equipment noted herein has been compared with the below listed standards. The Standards
used to perform this calibration are traceable to NML/ROC,NIST/USA or other countries. The calibration services from
ETC are capable of performing services in compliance with the requirements of ISO/IEC 17025.
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MEHZAGEETFHRE PO *)LJI‘-%\ = I AENO. 19-07-BAC-728-01L

ELECTRONICS TESTING CALIBRATION REPORT
CENTER, TAIWAN Page 2 of 16

l ¢ B M A4k 35 CALIBRATION PROCEDURE USED |
1. THRs( 12 3R)m#r AR B AF E | » B00-CD-142 » 5th Edition e
2. Uil M/ B SRR B AR B A £, - BO0-CD-376 » Sth Edition °

l 1# A& R R B STANDARD AND ACCESSORIES [

BELHE DBoag/AR] [#515%a] FE B A (R T 4 5%) & K KREBH  Az%EH
Nomenclature [ Mfg. /Model No.] [ID.No.] Cal. Source(ACRED Code) Cal. Report No. Date Cal. Due Date

RF Step Attenuator R&S(DAKKS D-K-15195- D-K-15195-01- 2018/03/08  2021/09/07
[R/SRSG] 01-01) 012018-03
[13050122-001)

EPM Series Power Meter NML(TAF N0688) U180018A 2018/03/21  2019/09/20
[HP E4419B]
[13050609-001)

Power Sensor KEYSIGHT(ANAB AC-  1-9328170856-1 2017/10/16  2020/04/15
[ AGILENT 8482A} 1498)
[13053506-001}

Power Sensor KEYSIGHT(ANAB AC-  1-9230656623-1 2017/09/14  2020/03/13
[ AGILENT 8487A) 1498)
[13053508-003)

Universal Counter ETC(TAF 0025) 19-06-BAC-512- 2019/07/05  2020/01/04
[HP 53132A] 04L

[13060804-001]



A B R A

MEEAEEE TR T O T BENO. 19-07-BAC-728-01L
CALIBRATION REPORT
ELECTRONICS TESTING
CENTER, TAIWAN Page 3 of 16
Test Description Actual Value IE ipe?ltﬁi?y
1. Freq. Readout Accuracy and Freq.
Count Marker Accuracy:
(a)Freq. Readout Accuracy
(a.1)1.5 GHz Center Freq.
1 MHz SPAN 1.500000 GHz 1.2x10°
10 MHz SPAN 1.50000  GHz 1.2 %107
20 MHz SPAN 1.50000 GHz 1.2x107
50 MHz SPAN 1.50000  GHz 1.2x107
100 MHz SPAN 1.5000 GHz 1.2 % 10™
1 GHz SPAN 1.500 GHz 1.2 %107
(a.2)4.0 GHz Center Freq.
1 MHz SPAN 4.000000 GHz 12x10°
10 MHz SPAN 4.00000 GHz 1.2x107
20 MHz SPAN 4.00000  GHz 1.2 %107
50 MHz SPAN 4.00000 GHz 1.2 %107
100 MHz SPAN 4.0000 GHz 12 x10*
1 GHz SPAN 3.999 GHz 1.2 % 107
(a.3)9.0 GHz Center Freq.
1 MHz SPAN 9.000000 GHz 1.2 x 107
10 MHz SPAN 9.00000 GHz 1.2 %107
20 MHz SPAN 9.00000 GHz 1.2 %107
50 MHz SPAN 9.00000 GHz 1.2 %10
100 MHz SPAN 9.0000 GHz 12 %107
1 GHz SPAN 8.999 GHz 1.2 %10
(a.4)16.0 GHz Center Freq.
1 MHz SPAN 16.000000 GHz 1.2 %107
10 MHz SPAN 16.00000 GHz 1.2 x107°
20 MHz SPAN 16.00000 GHz 1.2x10*
50 MHz SPAN 16.00000  GHz 1.2x107
100 MHz SPAN 16.0000 GHz 1.2x10°
1 GHz SPAN 15.999 GHz 1.2 %107
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Test Description Actual Value I?ri(c%??gi(tiy
1. Freq. Readout Accuracy and Freq.
Count Marker Accuracy: (@ Continued):
(a)Freq. Readout Accuracy
(a.5)21.0 GHz Center Freq.
1 MHz SPAN 21.000000 GHz 1.2 x10°
10 MHz SPAN 21.00000 GHz 1.2 %107
20 MHz SPAN 21.00000 GHz 1.2 %107
50 MHz SPAN 21.00000 GHz 1.2x%107
100 MHz SPAN 21.0000  GHz 1.2 x 10
1 GHz SPAN 20999  GHz 1.2 %107
(2.6)29.0 GHz Center Freq.
1 MHz SPAN 29.000000 GHz 1.2 x 107
10 MHz SPAN 29.00000 GHz 1.2 x 107
20 MHz SPAN 29.00000 GHz 1.2 %107
50 MHz SPAN 29.00000 GHz 1.2 x 10"
100 MHz SPAN 29.0000 GHz 1.2 x107
1 GHz SPAN 28.999 GHz 1.2 x10°
(a.7)35.0 GHz Center Freq.
1 MHz SPAN 35.000000 GHz 1.2 x 107
10 MHz SPAN 35.00000 GHz 1.2 %107
20 MHz SPAN 35.00000 GHz 1.2 x 10
50 MHz SPAN 35.00000 GHz 1.2 x 107
100 MHz SPAN 35.0000 GHz 1.2 x10°
1  GHz SPAN 35.000 GHz 1.2x107°
(b)Freq. Count Marker Accuracy:
1.5 GHz Center Freq. 1.50000000 GHz 5.0x10%
4.0 GHz Center Ireq. 4.00000000 GHz 5.0x10®
9.0 GHz Center Freq. 9.00000000 GHz 5.0x10®
16.0 GHz Center Freq. 16.0000000 GHz 5.0x10®
21.0 GHz Center Freq. 21.0000000 GHz 5.0x10®
29.0 GHz Center Freq. 29.0000000 GHz 5.0x10%
35.0 GHz Center Freq. 35.0000000 GHz 5010
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ELECTRONICS TESTING
CENTER, TAIWAN Page 5 of 16
Test Description Actual Value Expanded Uncertainty
2. Freq. Span Accuracy:
1 kHz Span 0.00 % 0.15%
2 kHz Span 0.00 % 0.15%
5 kHz Span 0.00 % 0.15%
10 kHz Span 0.00 % 0.15%
20 kHz Span 0.00 % 0.15%
50 kHz Span 0.00 % 0.15%
100 kHz Span 0.00 % 0.15 %
200 kHz Span 0.00 % 0.15%
500 kHz Span 0.00 % 0.15%
1 MHz Span 0.00 % 0.15 %
2 MHz Span 0.00 % 0.15%
5 MHz Span 0.00 % 0.15 %
10 MHz Span 0.00 % 0.15%
20 MHz Span 0.00 % 0.15 %
50 MHz Span 0.00 % 0.15%
100 MHz Span 0.00 % 0.15%
200 MHz Span 0.00 % 0.15%
500 MHz Span 0.00 % 0.15%
1 GHz Span 0.00 % 0.15%
2 GHz Span 0.00 % 0.15%
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PHEAEEET RS T I JENO. 19-07-BAC-728-01L
CALIBRATION REPORT
ELECTRONICS TESTING
CENTER, TAIWAN Page 6 of 16
Test Description Actual Value Expanded Uncertainty
3. Image, Multiple, and Out-of-
Band Response:
(a)2 GHz Center Freq.
2021.4 MHz -98.22 dBc 1.7 dB
2621.4 MHz -98.46 dBc 0.86 dB
2321.4 MHz -98.39 dBc 1.0 dB
2600.0 MHz -98.67 dBc 0.94 dB
7910.7 MHz -98.48 dBc 1.0 dB
9821.4 MHz -98.63 dBc 1.0 dB
(b)4 GHz Center Freq.
4021.4 MHz -94.89 dBc 0.9 dB
4621.4 MHz -95.38 dBc 1.1 dB
4321.4 MHz -95.46 dBc 1.1 dB
4600.0 MHz -95.50 dBc 1.1 dB
8310.7 MHz -95.56 dBc .1 dB
8932.1 MHz -95.57 dBe 1.1 dB
(¢)9 GHz Center Freq.
9021.4 MHz -95.57 dBc 1.1 dB
9621.4 MHz -94.60 dBc 1.2 dB
9321.4 MHz -94.31 dBc 1.2 dB
9600.0 MHz -94.06 dBc 0.84 dB
18310.7 MHz -94.56 dBc 1.1 dB
18932.1 MHz -93.73 dBc 0.91 dB
(d)15 GHz Center Freq.
15021.400  MHz -94.12 dBc 1.1 dB
15621.400  MHz -94.53 dBc 1.2 dB
22655350 MHz -94.62 dBc 1.1 dB
23276.750  MHz -94.31 dBc 1.1 dB
7344.650  MHz -94.53 dBc 1.1 dB
7966.050  MHz -94.63 dBc 1.0 dB
()20 GHz Center Freq.
20021.400 MHz -92.31 dBc 0.94 dB
20621.400  MHz -93.69 dBc 1.0 dB
15543.725  MHz -93.47 dBc 1.1 dB
25699.075  MHz -93.67 dBc 1.0 dB
9844.650 MHz -93.52 dBc 1.1 dB
10466.050  MHz -92.50 dBc 1.1 dB
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MEZEAEEE TR T v L AENO. 19-07-BAC-728-01L
CALIBRATION REPORT
ELECTRONICS TESTING
CENTER, TAIWAN Page 7 of 16
Test Description Actual Value Expanded Uncertainty
3. Image, Multiple, and Out-of-
Band Response: (@Continued):
(H29 GHz Center Freq.
28378.600 MHz -90.48 dBc 1.5dB
28978.600 MHz -90.43 dBc 1.3dB
24450.925 MHz -90.54 dBc 1.4dB
28700.000 MHz -90.66 dBc 1.3dB
16455.350 MHz -90.41 dBc 1.4dB
35272.325 MHz -90.44 dBc 1.4dB
()35 GHz Center Freq.
35021.400 MHz -86.97 dBc 1.4dB
35621.400 MHz -87.24 dBc 1.3dB
33093.725 MHz -86.39 dBc 1.3dB
35321.400 MHz -86.45 dBc 1.3dB
8744.538 MHz -86.60 dBc 1.3dB
15544.650 MHz -86.20 dBc 1.2dB
4. Frequency accuracy: 10.0000003 MHz 3.5x10°%
5. IF bandwidth level accuracy Check:
100 Hz -0.02 dB 0.32dB
300 Hz -0.01 dB 0.32dB
1 kHz 0.00dB 0.32dB
3 kHz 0.00 dB 0.32dB
10 kHz 0.00 dB(Ref) -
30 kHz 0.00 dB 0.32dB
100 kHz 0.00 dB 0.32dB
300 kHz 0.00 dB 0.32dB
1 MHz 0.00 dB 0.32dB
3 MHz 0.01dB 0.32dB
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Test Description Actual Value Expanded Uncertainty
6. IF bandwidth (3 dB) Check:
Bandwidth
100 Hz 100.1 Hz 4.4 %
300 Hz 300.0 Hz 4.4 %
1 kHz 1.000 kHz 4.4 %
3 kHz 3.001 kHz 4.4 %
10 kHz 10.00 kHz 4.4 %
30 kHz 30.00 kHz 4.4 %
100 kHz 100.1 kHz 4.4 %
300 kHz 300.8 kHz 4.4%
1 MHz 1.000 MHz 4.4 %
3 MHz 3.009 MHz 4.4 %
7. 1F Bandwidths (3 dB)
Shape factor Check:
100 Hz 3.82 6.1 %
300 Hz 3.82 6.1 %
1 kHz 3.88 6.1%
3 kHz 3.82 6.1 %
10 kHz 3.80 6.1%
30 kHz 3.93 6.1 %
100 kHz 3.82 6.1%
300 kHz 3.81 6.1%
1 MHz 3.82 6.1%
3 MHz 3.81 6.1%
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CENTER, TAIWAN Page 9 of 16
Test Description Actual Expanded Uncertainty
Value
8. Noise Display Check :
9 kHz -146.6 dBm 0.76 dB
100 kHz -146.1 dBm 0.76 dB
999 kHz -146.3 dBm 0.76 dB
10.99 MHz -148.2 dBm 0.76 dB
19.99 MHz -149.6 dBm 0.76 dB
49.99 MHz -152.8 dBm 0.76 dB
99.99 MHz -153.1 dBm 0.76 dB
199.9 MHz -153.4 dBm 0.76 dB
499.9 MHz -154.8 dBm 0.76 dB
999.9 MHz -155.4 dBm 0.76 dB
1499 MHz -153.9 dBm 0.88 dB
1999 MHz ~152.1 dBm 0.88 dB
2499 MHz -151.3 dBm 0.88 dB
2999 MHz -152.2 dBm 0.88 dB
3099 MHz -151.8 dBm 0.88 dB
3499 MHz -151.3 dBm 0.88 dB
3999 MHz -152.4 dBm 0.88 dB
4499 MHz -152.3 dBm 0.88 dB
4999 MHz -151.9dBm 0.88 dB
5499 MHz -151.6 dBm 0.88 dB
5999 MHz -152.6 dBm 0.88 dB
6499 MHz -151.9 dBm 0.88 dB
6999 MHz -152.3 dBm 0.88 dB
7999 MHz -151.7 dBm 0.88 dB
8999 MHz -152.3 dBm 0.88 dB
9999 MHz -151.8 dBm 0.88 dB
10999 MHz -152.0 dBm 0.88 dB
11999 MHz -152.5 dBm 0.88 dB
12999 MHz -152.3 dBm 0.88 dB
13999 MHz -151.9 dBm 0.88 dB
14999 MHz -152.1 dBm 0.88 dB
15999 MHz -152.7 dBm 0.88 dB
16999 MHz -152.3 dBm 0.88 dB
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CALIBRATION REPORT
ELECTRONICS TESTING
CENTER, TAIWAN Page 10 of 16
Test Description Actual Expanded Uncertainty
Value
8. Noise Display Check
(@ Continued):

17999 MHz -150.7 dBm 0.88 dB
18999 MHz -150.3 dBm 0.88 dB
19999 MHz -149.6 dBm 0.88 dB
20999 MHz -149.0 dBm 0.88 dB
21999 MHz -148.8 dBm 0.88 dB
22999 MHz -149.3 dBm 0.88 dB
23999 MHz -148.9 dBm 0.88 dB
24999 MHz -149.1 dBm 0.88 dB
25999 MHz -148.7 dBm 0.88 dB
26999 MHz -148.9 dBm 0.88 dB
277999 MHz -148.6 dBm 0.88 dB
28999 MHz -147.9 dBm 0.88 dB
29999 MHz -145.3 dBm 0.88 dB
30999 MHz -144.3 dBm 0.88 dB
31999 MHz -143.2 dBm 0.88 dB
32999 MHz -144.8 dBm 0.88 dB
33999 MHz -145.1 dBm 0.88 dB
34999 MHz -147.4 dBm 0.88 dB
35999 MHz -146.6 dBm 0.86 dB
36999 MHz -145.2 dBm 0.86 dB
37999 MHz -143.4 dBm 0.86 dB
38999 MHz -141.6 dBm 0.86 dB
39999 MHz -140.5 dBm 0.86 dB
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Test Description Actual Expanded Uncertainty
Value
9. Frequency response Check:
RF Attenuation 10 dB
1 MHz 0.06 dB 0.64 dB
10 MHz 0.03 dB 0.64 dB
50 MHz 0.01dB 0.64 dB
100 MHz 0.03dB 0.64 dB
200 MHz 0.04 dB 0.64 dB
300 MHz 0.04 dB 0.64 dB
400 MHz 0.05dB 0.64 dB
500 MHz 0.07 dB 0.64 dB
600 MHz 0.06 dB 0.64 dB
700 MHz 0.04 dB 0.64 dB
800 MHz 0.03dB 0.64 dB
900 MHz 0.02 dB 0.64 dB
1000 MHz 0.03dB 0.64 dB
1500 MHz 0.04 dB 0.64 dB
2000 MHz 0.05dB 0.64 dB
2500 MHz 0.11dB 0.64 dB
2990 MHz 0.16 dB 0.64 dB
3010 MHz -0.19dB 0.70 dB
3500 MHz -0.17 dB 0.70 dB
4000 MHz -0.18 dB 0.70 dB
4500 MHz -0.17dB 0.70 dB
5000 MHz -0.15dB 0.70 dB
5500 MHz -0.14 dB 0.70 dB
6000 MHz -0.16 dB 0.70 dB
6500 MHz -0.17dB 0.70 dB
6990 MHz -0.18 dB 0.70 dB
7100 MHz -0.17dB 0.70 dB
8000 MHz -0.13dB 0.70 dB
9000 MHz -0.16 dB 0.70 dB
10000 MHz 0.06 dB 0.70 dB
11000 MHz 0.05dB 0.70 dB
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Test Description Actual Value Expanded Uncertainty
9. Frequency response Check
(@ Continued):
RF Attenuation 10 dB

12000 MHz 0.02 dB 0.70 dB
13000 MHz 0.03 dB 0.70 dB
13500 MHz 0.03 dB 0.70 dB
14000 MHz 0.04 dB 0.70 dB
15000 MHz 0.02 dB 0.70 dB
16000 MHz 0.06 dB 0.70 dB
17000 MHz 0.11dB 0.70 dB
18000 MHz 0.18 dB 0.70 dB
19000 MHz 0.10dB 0.98 dB
20000 MHz -0.09 dB 0.98 dB
21000 MHz -0.02 dB 0.98 dB
22000 MHz 0.24 dB 0.98 dB
23000 MHz 0.14 dB 0.98 dB
24000 MHz 0.09 dB 0.98 dB
25000 MHz 0.05 dB 0.98 dB
26000 MHz 0.35dB 0.98 dB
27000 MHz -0.19 dB 1.3dB
28000 MHz -0.11 dB 1.3dB
29000 MHz -0.09 dB _ 1.3 dB
29900 MHz 0.04 dB 1.3 dB
31000 MHz 0.05 dB 1.3dB
32000 MHz 0.03 dB 1.3dB
33000 MHz 0.02 dB 1.3dB
34000 MHz 0.05 dB 1.3dB
35000 MHz 0.07 dB 1.3dB
36000 MHz 0.09 dB 1.3dB
37000 MHz 0.12dB 1.3dB
38000 MHz -0.39 dB 1.3dB
39000 MHz -0.03 dB 1.3dB
39999 MHz -0.08 dB 1.3dB
40000 MHz -0.11 dB 1.3dB
41000 MHz -0.18 dB 1.3dB
42000 MHz -0.29 dB 1.3dB
43000 MHz -0.35dB 1.3dB
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9. Frequency response Check
(@ Continued):
RF Attenuation 20 dB
1 MHz 0.07 dB 0.64 dB
10 MHz 0.05 dB 0.64 dB
50 MHz 0.03 dB 0.64 dB
100 MHz 0.04 dB 0.64 dB
200 MHz 0.06 dB 0.64 dB
300 MHz 0.05 dB 0.64 dB
400 MHz 0.06 dB 0.64 dB
500 MHz 0.07 dB 0.64 dB
600 MHz 0.08 dB 0.64 dB
700 MHz 0.07 dB 0.64 dB
800 MHz 0.06 dB 0.64 dB
900 MHz 0.04 dB 0.64 dB
1000 MHz 0.02 dB 0.64 dB
1500 MHz 0.09 dB 0.64 dB
2000 MHz 0.11 dB 0.64 dB
2500 MHz 0.17 dB 0.64 dB
2990 MHz 0.20 dB 0.64 dB
Frequency response Check
(@ Continued):
RF Attenuation 40 dB
1 MHz 0.09 dB 0.62 dB
10 MHz 0.07 dB 0.62 dB
50 MHz 0.06 dB 0.62 dB
100 MHz 0.07 dB 0.62 dB
200 MHz 0.06 dB 0.62 dB
300 MHz 0.05 dB 0.62 dB
400 MHz 0.04 dB 0.62 dB
500 MHz 0.15dB 0.62 dB
600 MHz 0.11 dB 0.62 dB
700 MHz 0.07 dB 0.62 dB
800 MHz 0.08 dB 0.62 dB
900 MHz 0.08 dB 0.62 dB
1000 MHz 0.07 dB 0.62 dB
1500 MHz 0.09 dB 0.62 dB
2000 MHz 0.12dB 0.62 dB
2500 MHz 0.18 dB 0.62 dB
2990 MHz 0.29 dB 0.62 dB
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Test Description ‘Q‘/C;ﬁg Expanded Uncertainty
10. Display linearity Check:
RBW 300 Hz

10 dB 9.99 dB 0.64 dB
12 dB 7.98 dB 0.64 dB
14 dB 5.97 dB 0.64 dB
16 dB 3.97 dB 0.64 dB
18 dB 1.97 dB 0.64 dB
20 dB 0.00 dB(Ref) | e
22 dB -2.00 dB 0.64 dB
24 dB -4.00 dB 0.64 dB
26 dB -6.01 dB 0.64 dB
28 dB -8.02 dB 0.64 dB
30dB -10.00 dB 0.64 dB
32dB -12.00 dB 0.64 dB
34 dB -14.01 dB 0.64 dB
36 dB -16.02 dB 0.64 dB
38 dB -18.03 dB 0.64 dB
40 dB -20.01 dB 0.64 dB
42 dB -22.00 dB 0.64 dB
44 dB -23.99 dB 0.64 dB
46 dB -25.99 dB 0.64 dB
48 dB -27.99 dB 0.64 dB
50dB -29.99 dB 0.64 dB
52 dB -31.98 dB 0.64 dB
54 dB -33.98 dB 0.64 dB
56 dB -35.99 dB 0.64 dB
58 dB -38.00 dB 0.64 dB
60 dB -39.96 dB 0.64 dB
65 dB -45.00 dB 0.64 dB
70 dB -49.97 dB 0.64 dB
75 dB -55.00 dB 0.64 dB
80 dB -59.99 dB 0.64 dB
85 dB -64.98 dB 0.64 dB
90 dB -69.97 dB 0.64 dB
95 dB -74.96 dB 0.64 dB

100 dB -79.95 dB 0.64 dB
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10. Display linearity Check
RBW 300 kHz:
10 dB 9.99 dB 0.64 dB
12 dB 7.99 dB 0.64 dB
14 dB 5.99 dB 0.64 dB
16 dB 3.98 dB 0.64 dB
18 dB 1.97 dB 0.64 dB
20dB 0.00 dB(Ref) | e
22 dB -2.00 dB 0.64 dB
24 dB -4.01 dB 0.64 dB
26 dB -6.02 dB 0.64 dB
28 dB -8.03 dB 0.64 dB
30 dB -10.00 dB 0.64 dB
32dB -12.00 dB 0.64 dB
34 dB -14.00 dB 0.64 dB
36 dB -16.01 dB 0.64 dB
38 dB -18.01 dB 0.64 dB
40 dB -20.00 dB 0.64 dB
42 dB -21.99 dB 0.64 dB
44 dB -23.98 dB 0.64 dB
46 dB -25.98 dB 0.64 dB
48 dB -27.99 dB 0.64 dB
50 dB -30.00 dB 0.64 dB
52 dB -32.00 dB 0.64 dB
54 dB -33.99 dB 0.64 dB
56 dB -35.99 dB 0.64 dB
58 dB -38.01 dB 0.64 dB
60 dB -39.99 dB 0.64 dB
65 dB -45.00 dB 0.64 dB
70 dB -49.99 dB 0.64 dB
75 dB -54.98 dB 0.64 dB
80 dB -59.97 dB 0.64 dB




IR 2R A

HEEASEE TR TS I AENO. 19-07-BAC-728-01L

CALIBRATION REPORT
ELECTRONICS TESTING
CENTER, TAIWAN Page 16  of 16
Test Description /\X/ctual Expanded Uncertainty
alue
11. Attenuator accuracy Check:
0 dB -9.98 dB 0.38 dB
10 dB 0.00dB(Ref) | -
20 dB 10.00 dB 0.38 dB
30 dB 20.00 dB 0.38 dB
40 dB 30.01dB 0.38 dB
50 dB 40.00 dB 0.38 dB
60 dB 50.03 dB 0.38 dB
70 dB 60.06 dB 0.38 dB
12. Reference level
switching accuracy
Reference level Check:
0 dBm 10.00 dB 0.36 dB
-10 dBm 0.00dBRety | -
-20 dBm -10.00 dB 0.36 dB
-30 dBm -20.00 dB 0.36 dB
-40 dBm -30.00dB 0.36dB
-50 dBm -40.01 dB 0.36 dB
-11 dBm -1.00 dB 0.36 dB
-12 dBm -2.00dB 0.36 dB
-13 dBm -3.00dB 0.36 dB
-14 dBm -4.00 dB 0.36 dB
-15 dBm -5.00dB 0.36dB
-16 dBm -6.00 dB 0.36 dB
-17 dBm -7.00 dB 0.36 dB
-18 dBm -8.00dB 0.36 dB
-19 dBm -9.00 dB 0.36 dB

37,84

1 AAEAR A P BT R2 ~ 6 ~ THRH 3B 7o Rk & 5 34 913748 & - 444k 35 T1SO Guide 98-3 & 2R
A KA, AR R R EU = ku, B u ket AR R 0 k=20
BERAE 95%2inEET -
AR EAREPIBTAERT 3458910 11 ~ 1235 4 R ok % B 913045 % =444k 4% T 1SO Guide
98-3 ERAHKEERTHF KX, > MAFERLE U=hku, EFubRH@oRERELE &
=20 BEHEALE 95 %2 HERTF o
2.4 ANSI C63.2 B CISPR 16-1-148 B #.46, -



Calibration Laboratory of Microwave Measuring Equipment
of MWM lab

ISO 17025

[TLER T

[SLET Y

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

<:« Calibration certificate

Certificate number 96-17  Date when calibrated 10/17/2017 Page | of 2

Item

calibrated Standard gain horn antenna M22RH

Deseription of measurement standard / measuring instrumen / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

C Branch E-2, No.1, Lixing Ist 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 / identification

Al measurements are waceable to the 51 wiiis which arve realized by navional measurement standards af NMI and stare standards of
Ukraine. This certificate shall nor be reproduced, excepr in fidl Any publication extracts from the calibration certificate reguires written
permission af the issuing calibration laboratory of micrewave measuring equipmen,

. . Svirid/ Technical manager Date ofissue 10/17/2017

. Marw and position

Authorising
signature

MIVM Lab. BSUIR, 6. P.Brovki sri'.:'.‘rfﬁrdi}-'i‘?ﬂﬂz?. Belarus Plone/Fax: +375 17 293-84-90/FE-mail: lfolwanvilab.comn




Calibration Certificate

Certificate number 96-17 Page 2 of 2

l. Wattmeter M 568

2. Calibrator of power M1-11
3. Wattmeter M3-22A

4. Signal generator G4-161

Calibration is performed by using

5. Signal generator MG3694C
6. Voltmeter V7-34

7. Frequency meter RCH3-72
8. Frequency meter CH3-66
9. Horn antenna P6-11B
10.Horn antenna P6-80/3

Calibration conditions Temperature 22.2 °C
Humidity 45 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 96-17.

# Parameter Specifications required Specifications tested
and measured
I Frequency range 33-55GHz Corresponds
2 Waveguide Interface WR-22 Corresponds
3 Gain 23.9 dBi Corresponds (Table 1)
I 4 Antenna Factor 38.7 dB/m Corresponds (Table 1)

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

// Name and function

~ MIVM Lab. BSUIR, 6, P.Brovki sir., Minsk 220027, Belarus Phone/Fax: +375 17 293-84-96/F-mail, infeeimnlah con




Calibration Laboratory of Technical Manager
Microwave Measuring Equipment =
Accreditation certificate s W e

No. BY/112 02.5.0.0065 X M Svirid
Address: 6, P, Brovki str., Minsk é ﬁ.a 'm |z '-
220027, Belarus ciaLe: 7, fﬁi?
Phone/Fax: +375 17 2938496

MEASURING REPORT # 96-17
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.0.C.

Item calibrated: | Standard gain horn antenna M22RH
Method of calibration: | GOST 20271.1, MK KL 8.2-16
Number of samples: | One

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

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

Page 1 of 2



MEASURING REPORT # 96-17

MEASURING CONDITIONS

10/17/2017
Page 2 of 2

Temperature: 22.2 °C Humidity: 45 %

Pressure: 99.7 kPa

MEASURING EQUIPMENT

# Measuring equipment Serial number

| | Wattmeter M 568 164

2 |Calibrator of power M1-11 841202

3 |Wattmeter M3-22A 037410

4 |Signal generator G4-161 3

5 |Signal generator MG3694C 133805

6 |Voltmeter V7-34 0067787

7 |Frequency meter RCH3-72 931200

8 |Frequency meter CH3-66 98051

9 |Horn antenna P6-11B 08051

10 |Horn antenna P6-80/3 08112

MEASURING RESULTS
Distance between tested and generating antenna 0.9 m.
Table |
Frequency, GHz 33 44 55
Input Power, mW 10.0 10.0 10.0
Power density of electromagnetic field, W/m> 0.117 0.199 0.291]
Maximum level of measured power, pW 139 186 180
Gain, dB 22.6 24.0 24.2
Antenna Factor, dB/m 38.0 39.1 40.8
| Expanded uncertainty, dB 2.5 2.6 2.5

Engineer %

M. Kasperovich
Quality Manager g

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 st Rd., East Dist., Hsinehu 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
c ACCREDITED 1 ABDRATORY
@9 \ Calibration certificate
iy
' Lo 9001
Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 97-17  Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer M22ZHWD # 110215-1 + Standard gain horn antenna M22RH

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 RO.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 1o the SI units which are realized by national measurement standards of NMI and state standards af’
Ukraine. Tiis certificate shall not be reproduced. except in full. Any publication extracts from the calibration cerfificate requives written
permission of the issuing calibration labaratory of microwave MCASHPITE Cipment,

..._-.I.T--"I":-"‘il-::‘\‘-‘_‘\

o A )
T SIETIS
ST
; e \2

I"':, \ ":..Il'l
Authorising Ee m )J};ft] virid/ Technical manager Date of issue 10/17/2017
sigllature "-__f-:_ '-‘:E E 3 3{.{;! e and prsition
=

MIPM Lab. BSUIR, 6, k220027, Belarus Phone Fax: +375 17 293-84-96/E-mail: infocmwnlab.com




Calibration Certificate
Certificate number 97-17 Page 2 of 2

Wattmeter M 568
Calibrator of power M1-11
Wattmeter M3-22A

Signal generator G4-161
Signal generator MG3694C
Voltmeter V7-34
Frequency meter RCH3-72
Frequency meter CH3-66
9. Horn antenna P6-11B
10.Horn antenna P6-80/3
11.Spectrum analyzer E4407B
12. Diplexer DPL26

Calibration is performed by using

o —

OF DUAN I . G

Calibration conditions Temperature 22.2 °C
Humidity 45 %
Pressure 99.7 kPa

Calibration results are given in the Measuring report # 97-17,

i Parameter Specifications required Specifications testod and
measured

I Frequency range 33 -55GHz Corresponds

2 Waveguide Interface WR-22 Corresponds

3 LO Input +12—-+17 dBm Corresponds

4 IF Frequency Range 321 - 2400 MHz Corresponds

5 Mixer Bias +1.86 mA Corresponds

6 Conversion Loss <35dB Corresponds (Table 1)

7 System LO/IF Interface SMA () Corresponds
Signature of the person who has
performed calibration 5/;;/ M. Kasperovich/ Engineer

// Mame and function

MW Lab. BSUIR. 6. P Brovii st Minsk 220027, Belarus FhoneFax: +375 17 293-84-96/E-mail: infomwntlab.con



Calibration Laboratory

Microwave Measuring Equipment

Accreditation certificate
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str.,

220027, Belarus

Phone/Fax: +375 17 2038496

of Technical Manager

Minsk

MEASURING REPORT # 97-17
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.

[tem calibrated:

Mixer M22HWD # 110215-1 + standard gain horn
antenna M22RH

Method of calihrfation:

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 # 97-17
10/17/2017
Page 2 of 2

MEASURING CONDITIONS

L Temperature: 22.2 °C Humidity: 45 %

Pressure: 99.7 kPa

MEASURING EQUIPMENT

# Measuring equipment Serial number
I |Wattmeter M 568 164
2 |Calibrator of power M1-1 1 841202
3 | Wattmeter M3-22A 037410
4 |Signal generator G4-161 3
5 |Signal generator MG3694C 133805
6 [Voltmeter V7-34 0067787
7_|Frequency meter RCH3-72 931200
8 |Frequency meter CH3-66 98051
9 [Horn antenna P6-11B 08051
10 |Horn antenna P6-80/3 08112
L1 |Spectrum analyzer E4407B MY45110807
12 |Diplexer DPL26 01 o
MEASURING RESULTS

[F Frequency 321.4 MHz + § MHz;

Mixer Bias +1.86 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 0.9 m,

Table |

Frequency, GHz 33 44 55

Input RF power, mW 0.71 0.51 0.57

Power density of electromagnetic field, W/m’ 0.0091 0.0068 | 0.0055

Measured level, dBm -54.9 -53.6 -33.5 |

Power received by antenna, dBm -20.1 -20.2 -19.9

Conversion Loss, dB 34.8 33.4 33.6

Expanded uncertainty, dB [ 3.0 2.9 2.8

Engineer ;5/ M. Kasperovich
/;6_7/
Quality Manager < ,QDQ}P_A Kostrikin

This Measuring report issued in duplicate and senf to:

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

Lixing Ist Rdl., 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 mw
of MWM lab

1ISO 17025

(A ibrati ificate
?9 Calibration certificat GB

LITER 0
LEREFTER

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 101-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MISHWD # 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 RO.C.
‘Name of the customer, address
Method of

calibration GOST 20271.1, MK KL 8.2-16

MName of the method / identification

Al measuremems are traceable to the S1 units which are realized by national measturement standards of NMI and state standards of
Ukraine. This certificate shall nor be reproduced, exeey i full. Ay poblication extracts from the calibration certificate requives written
permission of the isswing calibration laboratory of microwave MICCISIPHIE etiinent,

g FE) | isie. 10K
_,,J;,S-Ilnr:dfTechmcaI manager Date ofissue 10/17/2017
NN f_-_'_’%lﬁi,{.nnd position

N\t v s/

MM Lab. BSUIR, 6, Rﬁmvii'}h;i@ﬁfﬁhﬂ??z Belarus Phone/Fax: +375 |7 293-84-96/E-mail: jnfo'dmwmlab.com

Authorising
signature




Calibration Certificate

Certificate number 101-17 Page 2 of 2

Calibration is performed by using . Wattmeter M 568

2. Wattmeter M 546

3. Spectrum analyzer E4407B
4. Signal generator G4-186

5. Signal generator G4-161

6. Voltmeter V7-34

7. Frequency meter RCH3-72
8. Frequency meter CH3-66
9. Diplexer DPL26

[ Calibration conditions Temperature 22.9 °C

Humidity 44.5 %
Pressure 98.4 kPa

Calibration results are given in the Measuring report # 101-17,

[ Specifications tested and
i Parameter Specifications required e
measured

1 Sysiem Operating 50 - 75 GHz Corresponds
Frequency

2 LO Input +12 ~+17 dBm Corresponds

3 [F Frequency Range 321 - 2400 MHz Corresponds

4 Mixer Bias +4.05 mA Corresponds

5 System Waveguide WR-15 Corresponds
Interface

6 Conversion Loss <37dB Corresponds (Table 1)

7 System LO/IF Interface SMA (f) Corresponds

8 Typical RF POWE.I 1o Avoid -20dBm (10 pW) Corresponds

Compression

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

//’ MName and function

MIVM Lab. BEUIR, 6. P.Brovki str., Minsk 220027, Belarus Phine/Fax: +375 17 293-84-96/ E-mail- infactnnwndah, comy




Calibration Laboratory of Technical Manager

Microwave Measuring Equipment s v\

Accreditation certificate ‘\\\

No. BY/112 02.5.0.0065 msg@d."@i}{'@id
J [

=

Address: 6, P. Brovki str., Minsk \b*-~b )
220027, Belarus October 17, 2017/ /
Phone/Fax: +375 17 2938496 Nl

—

MEASURING REPORT # 101-17
October 17, 2017

Customer: | 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.

[tem calibrated: | Mixer M1SHWD # 110215-1

Method of calibration: | GOST 20271.] , MK KL 8.2-16

Number of samples: | One

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

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

Page | of 2



MEASURING REPORT # 101-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
[ Temperature: 22,9 °C Humidity: 44.5 % Pressure: 98.4 kPa J
MEASURING EQUIPMENT
# Measuring equipment Serial number
| |Wattmeter M 568 164
2 | Wattmeter M 546 163
3 |Spectrum analyzer E4407B MY45110807
4 |Signal generator G4-186 5
5 |Signal generator G4-161 3
6 |Voltmeter V7-34 0067787
7 _|Frequency meter RCH3-72 931200
8 |Frequency meter CH3-66 98051
9 |Diplexer DPL26 01
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 MHz:
Mixer Bias +4.05 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 50 35 65 75
Input RF Power, dBm -20.0 -20.0 -20.0 -20.0
Measured Value, dBm -51.2 -52.6 -55.0 -57.4
Conversion Loss, dB 31.2 32.6 35.0 374
Expanded uncertainty, dB 2.0 2.1 } 2.2 2.5

Engineer % M. Kasperovich

-

- i
Quality Manager /7%@91'2,’3\ Kostrikin

This Measuring report issued in duplicate and sent to:

I, Bureau Veritas Group Consumer Products Services Division, Taiwan Branch E-2, No. |
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 mmm
of MWM lab < S

( I_SD 17025
;@R Calibration certificate GG

Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 102-17 Date when calibrated 10/17/2017 Page 1 of 2

Item
calibrated Standard gain horn antenna M15RH

Description of measurement standard | measuring instrament / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

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

Name of the customer, address

Method of
calibration GOST 20271.1, MK KI. 8.2-16

‘Name of the method [ identification

Al measuremens are traceable to the ST units wiich are realized by national measurement standares of NMI and siate standards of
Ukraine. This certifieate shall wot he repraduced, except in full. Any publication extracts Jraw the caltbration certificate regquires written
perntission of the issuing calibration laboratory of micrewave Mg equipnient.

Authorising
signature

Svirid/ Technical manager Date of issue 10/17/2017

< & e and position
W

\1-.1: ’

g T

o ien

MIVM Lab. BSUIR, 6, P.Brovki St b

il

27, Belarus Phone/Fax: +375 17 293-84-96/ E-mail- inferimmndab,. con



Calibration Certificate

Certificate number

Calibration is performed by using

Calibration conditions

102-17

N AWM e

Page

Wattmeter M 568
Wattmeter M 546

Signal generator G4-186
Signal generator G4-161
Voltmeter V7-34
Frequency meter RCH3-72
Horn antenna P6-134

Temperature 22.9 °C

Humidity 44.5 %
Pressure 98.4 kPa

Calibration results are given in the Measuring report # 102-17.

2. of 2

# Parameter Specifications required Specitications tested
i and measured

1 Frequency range 50-75 GHz Corresponds

2 Waveguide Interface WR-15 Corresponds

3 Gain 24.0 dBi Corresponds (Table 1)

4 Antenna Factor 44,1 dB/m Corresponds (Table 1)
Signature of the person who has 2
performed calibration 7 M. Kasperovich/ Engineer

F ;/' MName and function

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

Phone/Fax: +375 17 293-84-96/E-mail: infolawwmlab.com




Calibration Laboratory of Technical Manager
Microwave Measuring Equipment T

Accreditation certificate ol s vt
No. BY/112 02.5.0.0065

Address: 6, P. Brovki str., Minsk =5 _Mm

: Al

!I = |- - JE II-__ i

220027, Belarus October. 17, 2017/
Phone/Fax: 4375 17 2938496 NN

\ :
e Pt g Tl
P i

MEASURING REPORT # 102-17
October 17, 2017

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

Item calibrated: | Standard gain horn antenna M15RH
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 REPORT # 102-17

10/17/2017
Page 2 of 2
MEASURING CONDITIONS
Temperature: 22.9 °C Humidity: 44.5 % Pressure: 98.4 kPa

MEASURING EQUIPMENT

# Measuring equipment Serial number

I |Wattmeter M 568 164

2 | Wattmeter M 546 163

3 [Signal generator G4-186 5

4 |Signal generator G4-161 3

5 |Voltmeter V7-34 0067787

6 |Frequency meter RCH3-72 931200

7 |Horn antenna P6-134 14002

MEASURING RESULTS
Distance between tested and generating antenna 0.6 m.
_Table 1 .

Frequency, GHz 50 35 65 75
Input Power, mW 10.0 10.0 10.0 10.0
fﬁ?::}ﬂl density of electromagnetic field, 0.430 0.503 0.627 0.800
Maximum level of measured power, pW 0.283 0.288 0.269 0.263
Gain, dB 23.6 23.7 24.0 24.1
Antenna factor, dB/m 40.6 41.2 42.5 43.6
Expanded uncertainty, dB 2.1 2.2 2.2 22 |

Engineer // M. Kasperovich

Py
Quality Manager %Qﬂ A. Kostrikin

This Measuring report issued in duplicate and sent to:

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

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 pnmal} must be authorized by the laboratory.



Calibration Laboratory of Microwave Measuring Equipment mwm
L AT e

of MWM lab
IS0 17025
( ACCREMMTED LABDRA IDE".
9\ Calibration certificate
o
Accreditation certificate No.  Ne BY/112 02.5.0.0065 of 09.01.2015

Certificate number 103-17 Date when calibrated 10/17/2017 Page | of 2

Item
calibrated Mixer MISHWD # 110215-1 + Standard gain horn antenna M15RH

Deseription of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

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

Mame of the customer, address

Method of
calibration GOST 20271.1 . MK KL 8.2-1 6

Name of the method / identification

All measurements are traceable to the 51 units which are realized by national measmrement standards of NMI and state standards of

Ukraine. This certificate shall not be reproduced. except in fill, Any publication extracts from the calibration certificate requires written
permission of the issuing calibration laboratory of microwave measiring equipnient.

A o
SRR
A

. ':.‘l-s kY

Authorisin . wm : f‘|) : :
. . [\ "B 8¥irid/ Technical manager Date of issue 10/17/2017
SIg“ature WS A - if;llfﬂ-%r il position

Lr R
T L

MWM Lab, BSUIR, 6. P.Brovki s.rr-..f‘i'rﬂﬂ;ﬁ-ﬂmjf. Belarus Phone/Fax: +375 17 293-84-96/E-mail- infersimmdab. con



Calibration Certificate
Certificate number 103-17 Page 2 of 2

Wattmeter M 568
Wattmeter M 546

Signal generator G4-186
Signal generator G4-161
Voltmeter V7-34
Frequency meter RCH3-72
Horn antenna P6-134
Spectrum analyzer E4407B
Diplexer DPL26

Calibration is performed by using

0 98 i@t B g0 B e

Calibration conditions Temperature 22,9 °C
Humidity 44.5 %
Pressure 98.4 kPa

Calibration results are given in the Measuring report # 103-17.

# | Parameter Specifications required AP eciﬁfziggjrt;sted i
1 Frequency range 50-75 GHz Corresponds

2 Waveguide Interface WR-15 Corresponds

3 LO Input +12 - +17 dBm Corresponds

4 IF Frequency Range 32] - 2400 MHz Corresponds

5 Mixer Bias +4.05 mA Corresponds

6 Conversion Loss <37dB Corresponds (Table 1)
7 System LO/IF Interface SMA (f) Corresponds

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

/V Mame and function

MIWVM Lab. BSUIR, 6, P.Brovki sir-, Minsk 220027, Belarus Plhone/Fax: «+375 17 293-84-96/E-mail: in wiinvnilah, com




Calibration Laboratory of Technical Manager

Microwave Measuring Equipment /,*"‘1_“
Accreditation certificate B\
No. BY/112 02.5.0.0065 ML \Svirid

Address: 6, P. Brovki str.,

220027, Belarus

Phone/Fax: +375 17 2938496

= L ‘-.”1 = 'l:
3 I

|13 | i |
Octoker 17, 2017 /-

e e

Minsk

MEASURING REPORT # 103-17

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 MISHWD # 110215-1 + standard gain horn
antenna M15RH

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 # 103-17
10/17/2017
Page 2 of 2

MEASURING CONDITIONS

Temperature: 22.9 °C Humidity; 44.5 % Pressure: 98.4 kPa

MEASURING EQUIPMENT

i Measuring equipment Serial number
1 | Wattmeter M 568 164

2 |Wattmeter M 546 163

3 |Signal generator G4-186 5

4 |Signal generator G4-161 3

5 |Voltmeter V7-34 0067787

6 |Frequency meter RCH3-72 931200

7 |Horn antenna P6-134 14002

& |Spectrum analyzer E4407B MY45110807
9 |Diplexer DPL26 01

MEASURING RESULTS

IF Frequency 321.4 MHz + 5 MHz;

Mixer Bias +4.05 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 0.6 m.

Table 1
Frequency, GHz 50 55 65 735
Input RF power, mW 0.36 0.36 0.38 0.36
Egmflw;i;?51ty of electromagnetic 0.014 0.018 0.024 0.029
Measured Level, dBm e -52.4 -55.1 -57.4
Power received by antenna, dBm -20.2 -19.8 -19.9 -20.2
Conversion Loss, dB 31.5 32.6 35.2 373
Expanded uncertainty, dB 2.8 2.9 2.8 2.8

. a |
Engineer f;/’/ M. Kasperovich

Quality Manager Cﬁ@,g A. Kostrikin

This Measuring report issued in duplicate and sent to:

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

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.

& 2= AN

]

=2 1=

] 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

3 Minsk |7 I|I ':|.:""€'-v':";".':.r_..1.-';- £ |2 ‘Jl

e

A
b .‘.ﬁ ’q'
'-. a
L

AN 4 : ./'I...* S 1

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
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.

& 2= AN

]

=2 1=

] 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

BUIARWT
[TLETL T

HED 9001
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

NIRAFAT

(« ibration certifi
@9 Calibrat ertificate

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

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

-
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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

@

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.
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