Appendix - Calibration Certificate for Test Equipment

For Above 40GHz:
Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
01 ﬁg;‘gfggiﬂ Analyzer N9030A MY55330160 | Feb. 07, 2020 | Feb. 06, 2021
02 ﬁg;;tgr‘]?“ Analyzer N9030B MY57140953 | Jun. 28, 2019 | Jun. 27, 2020
* ~
03 OH,\jlr_” Antenna (33~55GHz) M22RH 110215-1 | Oct. 17, 2017 | Oct. 16, 2020
* o~
04 OH,\;’[” Antenna (50~75GHz) M15HWD 110215-1 | Oct. 17, 2017 | Oct. 16, 2020
* —~
05 OH,\;’{_” Antenna(75~110GHz) M10RH 110215-1 | Oct. 17, 2017 | Oct. 16, 2020
06 | N9029AV15-DC9 - 50-75 GHz VDI
Standard Downconverter with SA Extension
9VDC supply WR15 SAX 381 CoC CoC
Keysight
07 | N9029AV10-DCO - 75-110 GHz
VDI Standard Downconverter with SA Extension
VDG supply WRLO SAX 378 CoC CoC
Keysight
08 | *Millimeter-Wave Signal Generator
Frequency Extension Module
(50-75 Giiz) E8257DV15 SGX 050 CoC CoC
Keysight
09 | *Millimeter-Wave Signal Generator
Frequency Extension Module
(75-110 OH2) E8257DV10 SGX 051 CoC CoC
Keysight
10 | *Power meter
Keysight E4417A MY55276004 | Oct. 17, 2019 | Oct. 16, 2022
K :
n K‘g’%g%‘t“de Power Sensor V8486A MY55170003 | Oct. 17, 2017 | Oct. 16, 2020
K :
12 K"g?g’i‘;%‘t"'de Power Sensor W8486A MY55230006 | Oct. 17, 2017 | Oct. 16, 2020
13 | Antenna Tower & Turn Table NA NA NA NA

CT
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Mtk BHI:  Feb.06,2020 B E #®] %
Receipt Date CALIBRATION REPORT
#-47BHR: Feb.11,2020
Report Issue Date ELECTRONICS TESTING CENTER, TAIWAN Page 1 of 16
RRELHE FRABIEEEHEH DREBRA R AHE 3]
Customer
BREMN WK SR L LA X %20635493%
Address
#t &R 1 % ITEM CALIBRATED
15 5 5 #: PXA Signal Analyzer
Nomenclature
Huw: KEYSIGHT
Manufacturer
A B N9030A
Model No.
WA I MY55330160
ID. No.

LERBEATRERE  BRPAX - REATREZTOHT  ARNHAEIRS > REARRNFELR -
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.

BERH: M £ 85 R,

Calibration Information Calibration Only Adjusted
KRB E:22°C FERE: 48 %
Actual Environments Temperature Relative Humidity

RBEE S B 1(Q3+£2)C - #MEEE (G0£10)%

Environmental Conditions

AR EHHR: Feb.07,2020

Calibration Date

EH AR B Feb.06,2021 RBAKBMARE EZRIIAN-

Recommended Recalibration Date Note: The recommended recalibration date is agreed by the customer.
A% JE M Bk MEEAERETRRT CRETRE

Laboratory Location

FERE LG M 1. REE®ZT 33383 HkE T .U & X BH 38294 85%F TEL:+886-3-3280026

Laboratory Name and 2. MHARETEHRE 30075 A THELEE R E 18475205 %F TEL:+886-3-5798806

Address 3. 4P REFIRT 40766 & 7 &k @48 ¥ — #8382 22 TEL:+886-4-23584899
4. 6 HREFT = 70248 5 &1 & & Ffv —385%% TEL:+886-6-2925787#50,51

FHEAGBETRBRT CHULBEARENERIZIRABSCET IR EMBLEBRE > AAREZRERT
EHETERBBAREEERERTRE  AABERBMHARG  RECEARIEEHRAERE - AP oK
IE ARG FF A ISO/EC 17025 Z % -

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.

HHEAEGRETRRT O E®mEXE ®REREEA
ELECTRONICS TESTING CENTER, Laboratory Head Signature
TAIWAN
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| 4 FA 4% 4k #§ CALIBRATION PROCEDURE USED |
L TS (ER)p M ARKRERZLAE L  B00-CD-142 - 5th Edition -
2. a4 /2 SRR AT RARERAF E > BO0-CD-376 - 5th Edition ©
[ 1% A 4% & & & i B4 STANDARD AND ACCESSORIES USED |
BBLHE [Bag/AR] [#H55%RE] HE B AL GRT 4R5R) # 4 % B HWEBH  AXBH
Nomenclature [ Mfg. /Model No.] [ID.No.] Cal. Source(ACRED Code) Cal. Report No. Date Cal. Due Date
RF Step Attenuator R&S(DAkKkKS 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) U190100A 2019/07/24  2021/01/23
[HP E4419B]
[13050609-001]
Swept Signal Generator ETC(TAF 0025) 19-06-BAC-512- 2019/07/12  2020/07/11
[ AGILENT 83650B] 16L
[13051703-001)
Signal Generator R&S(DAKKS D-K-15195- 532388 2019/11/26  2023/05/25
[R&S/SMB100A ) 01-01)
[13051715-001]
Power Sensor KEYSIGHT(ANAB AC-  1-11911589522- 2019/11/14 2022/05/13
[ AGILENT 8482A]} 1498) 1
[13053506-001]
Power Sensor KEYSIGHT(ANAB AC-  1-12179698623- 2020/01/15 2022/07/14
[ AGILENT 8487A] 1498) 1
[13053508-003]
Universal Counter ETC(TAF 0025) 19-12-BAC-630- 2020/01/03  2020/07/02

[HP 53132A] 02L

[13060804-001]

I ARNO. 20-02-BCC-060-01L
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CENTER, TAIWAN Page 3 of 16
e Actual Expanded
Test Description Value Uncertainty

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 1.2 x10°
10 MHz SPAN 1.50000 GHz 1.2 x10?
20 MHz SPAN 1.50000 GHz 1.2 %10
50 MHz SPAN 1.50000 GHz 1.2 x 107
100 MHz SPAN 1.5000 GHz 1.2 x10*
1 GHz SPAN 1.499 GHz 1.2 x 107
(a.2)4.0 GHz Center Freq.
1 MHz SPAN 4.000000 GHz 1.2 x10°
10 MHz SPAN 4.00000 GHz 1.2 x10”
20 MHz SPAN 4.00000 GHz 1.2 x10°
50 MHz SPAN 4.00000 GHz 1.2 x10”
100 MHz SPAN 4.0000 GHz 1.2 x 10"
1 GHz SPAN 3.999 GHz 1.2 %107
(a.3)9.0 GHz Center Freq.
1 MHz SPAN 9.000000 GHz 1.2 x10?
10 MHz SPAN 9.00000 GHz 1.2 x10”
20 MHz SPAN 9.00000 GHz 1.2 x10°
50 MHz SPAN 9.00000 GHz 1.2 x 10"
100 MHz SPAN 9.0000 GHz 1.2 x 107
1 GHz SPAN 8.999 GHz 1.2 x10°
(a.4)16.0 GHz Center Freq
1 MHz SPAN 16.000000 GHz 1.2 x10”
10 MHz SPAN 16.00000 GHz 1.2 x 10
20 MHz SPAN 16.00000 GHz 1.2 x 10"
50 MHz SPAN 16.00000 GHz 1.2 x 10
100 MHz SPAN 16.0000 GHz 1.2 x10°®

1 GHz SPAN 15.999 GHz 1.2 x 10®
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Test Description ‘lellllil []JE rii:%?’tngigy
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 1.2x10°
10 MHz SPAN 21.00000 GHz 1.2 x10”
20 MHz SPAN 21.00000 GHz 1.2 %107
50 MHz SPAN 21.00000 GHz 1.2 x 107
100 MHz SPAN 21.0000 GHz 1.2 x10™
1 GHz SPAN 20.999 GHz 1.2 x 107
(a.6)29.0 GHz Center Freq.
1 MHz SPAN 29.000000 GHz 1.2 x10°
10 MHz SPAN 29.00000 GHz 1.2 %107
20 MHz SPAN 29.00000 GHz 1.2 %107
50 MHz SPAN 29.00000 GHz 1.2 %107
100 MHz SPAN 29.0000 GHz 1.2x10™
1 GHz SPAN 29.000 GHz 1.2 x 107
(a.7)35.0 GHz Center Freq
1 MHz SPAN 35.000000 GHz 1.2x107
10 MHz SPAN 35.00000 GHz 1.2 x107
20 MHz SPAN 35.00000 GHz 1.2 x10”
50 MHz SPAN 35.00000 GHz 1.2 x 107
100 MHz SPAN 35.0000  GHz 1.2 x 107
1 GHz SPAN 34.999 GHz 1.2 x10°
(b)Freq. Count Marker Accuracy:
1.5 GHz Center Freq. 1.50000000 GHz 5.0x10°
4.0 GHz Center Freq 4.00000000 GHz 5.0x10%
9.0 GHz Center Freq 9.00000000 GHz 5.0x107%
16.0 GHz Center Freq 16.0000000 GHz 50x10%
21.0 GHz Center Freq. 21.0000000 GHz 50x10®
29.0 GHz Center Freq. 29.0000000 GHz 5.0x10®
35.0 GHz Center Freq. 35.0000000 GHz 5.0x107%
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Test Description Actual Expanded Uncertainty
Value
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 9
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 % 0.159%
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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T _r Actual -
est Description Value Expanded Uncertainty
3. Image, Multiple, and Out-of-
Band Response:
(a)2 GHz Center Freq
2021.4 MHz -98.33 dBc 14 dB
2621.4 MHz -98.26 dBc 0.96 dB
2321.4 MHz -99.44 dBc 0.98 dB
2600.0 MHz -98.96 dBc 1.1 dB
7910.7 MHz -98.73 dBc 1.1 dB
9821.4 MHz -98.19 dBc 1.2 dB
(b)4 GHz Center Freq.
4021.4 MHz -94.12 dBc 0.95dB
4621.4 MHz -95.40 dBc 0.90 dB
4321.4 MHz -95.47 dBc 0.91dB
4600.0 MHz -95.44 dBc 0.97dB
8310.7 MHz -95.55 dBc 0.90dB
8932.1 MHz -95.71 dBc 1.2 dB
(c)9 GHz Center Freq
9021.4 MHz -93.89 dBc 0.83dB
9621.4 MHz -94.86 dBc 1.2 dB
9321.4 MHz -94.31 dBc 1.2 dB
9600.0 MHz -95.14 dBc 14 dB
18310.7 MHz -94.69 dBc 0.91dB
18932.1 MHz -94.37 dBc 0.92dB
()15 GHz Center Freq
15021.400 MHz -94.38 dBc 1.1 dB
15621.400 MHz -95.97 dBc 1.2 dB
22655.350 MHz -96.45 dBc 0.94dB
23276.750  MHz -95.17 dBc 1.4 dB
7344.650 MHz -95.27 dBc 1.4 dB
7966.050 MHz -94.05 dBc 1.1 dB
()20 GHz Center Freq.
20021.400 MHz -93.26 dBc 14 dB
20621.400 MHz -92.46 dBc 1.0 dB
15543.725 MHz -92.38 dBc 1.6 dB
25699.075 MHz -92.78 dBc 1.1 dB
9844.650 MHz -93.01 dBc 0.93 dB

10466.050 MHz -93.03 dBc 14 dB
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HEEAGRETHRERT S T ARNO. 20-02-BCC-060-01L
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CENTER, TAIWAN Page 7 of 16
Test Description Actual Expanded Uncertainty
Value

3. Image, Multiple, and Out-of-
Band Response(Continued):

(D29 GHz Center Freq
28378.600 MHz -90.40 dBc 1.2dB
28978.600 MHz -90.42 dBc 1.3dB
24450.925 MHz -91.56 dBc 1.2dB
28700.000 MHz -89.50 dBc 1.2dB
16455.350 MHz -89.62 dBc 1.3dB
35272.325 MHz -89.77 dBc 1.3dB
(2)35 GHz Center Freq.

35021.400 MHz -88.59 dBc¢ 1.5dB
35621.400 MHz -87.58 dBc 1.4dB
33093.725 MHz -88.64 dBc 1.4dB
35321.400 MHz -88.49 dBc 1.3dB
8744.538 MHz -88.45 dBc 1.3dB
15544.650 MHz -88.55 dBc 1.3dB

4. Frequency accuracy: 10.0000002 MHz 3.5x10%

5. IF bandwidth level accuracy Check:

100 Hz 0.00dB 0.32dB

300 Hz 0.00dB 0.32dB

1 kHz 0.00dB 0.32dB

3 kHz 0.00 dB 0.32dB

10 kHz 0.00 dB(Ref.) —

30 kHz 0.00dB 0.32dB

100 kHz 0.00dB 0.32dB

300 kHz 0.00 dB 0.32dB

1 MHz 0.00dB 0.32dB

3 MHz 0.01 dB 0.32dB
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ELECTRONICS TESTING
CENTER, TAIWAN

Test Description

6. IF bandwidth (3 dB) Check:

Bandwidth
100 Hz
300 Hz
1 kHz
3 kHz
10 kHz
30 kHz
100 kHz
300 kHz
1 MHz
3 MHz

7. IF Bandwidths (3 dB)
Shape factor Check:
100 Hz
300 Hz
1 kHz
3 kHz
10 kHz
30 kHz
100 kHz
300 kHz
1 MHz
3 MHz

IR IEIRE

CALIBRATION REPORT

Actual
Value

100.1 Hz
300.0 Hz
1.000 kHz
3.000 kHz
10.00 kHz
30.08 kHz
100.1 kHz
300.7 kHz
998.0 kHz
2.987 MHz

3.80
4.34
4.37
4.04
4.17
4.27
4.13
4.08
4.04
4.02

I ARNO. 20-02-BCC-060-01L

Page 8 of 16

Expanded Uncertainty

4.4 %
4.4 %
4.4 %
4.4 %
4.4 %
4.4 %
4.4 %
4.4 %
4.4 %
4.4 %

6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
6.1 %
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Test Description Actual Expanded Uncertainty
Value
8. Noise Display Check :
9 kHz -146.1 dBm 0.76 dB
100 kHz -148.2 dBm 0.76 dB
999 kHz -148.4 dBm 0.76 dB
10.99 MHz -150.3 dBm 0.76 dB
19.99 MHz -155.1 dBm 0.76 dB
49.99 MHz -155.5 dBm 0.76 dB
99.99 MHz -158.4 dBm 0.76 dB
199.9 MHz -157.3 dBm 0.76 dB
499.9 MHz -155.6 dBm 0.76 dB
999.9 MHz -152.6 dBm 0.76 dB
1499 MHz -152.1 dBm 0.88 dB
1999 MHz -151.7 dBm 0.88 dB
2499 MHz -150.9 dBm 0.88 dB
2999 MHz -150.3 dBm 0.88 dB
3099 MHz -148.9 dBm 0.88 dB
3499 MHz -147.4 dBm 0.88 dB
3999 MHz -148.2 dBm 0.88 dB
4499 MHz -149.0 dBm 0.88 dB
4999 MHz -148.4 dBm 0.88 dB
5499 MHz -148.1 dBm 0.88 dB
5999 MHz -147.3 dBm 0.88 dB
6499 MHz -146.5 dBm 0.88 dB
6999 MHz -146.9 dBm 0.88 dB
7999 MHz -147.3 dBm 0.88 dB
8999 MHz -146.8 dBm 0.88 dB
9999 MHz -147.1 dBm 0.88 dB
10999 MHz -144.6 dBm 0.88 dB
11999 MHz -147.1 dBm 0.88 dB
12999 MHz -146.0 dBm 0.88 dB
13999 MHz -145.7 dBm 0.88 dB
14999 MHz -144.8 dBm 0.88 dB
15999 MHz -144.2 dBm 0.88 dB
16999 MHz -143.7 dBm 0.88 dB
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Test Description Actual Expanded Uncertainty
Value
8. Noise Display Check
(@ Continued):

17999 MHz -144.1 dBm 0.88 dB
18999 MHz -145.3 dBm 0.88dB
19999 MHz -146.1 dBm 0.88 dB
20999 MHz -147.2 dBm 0.88dB
21999 MHz -146.9 dBm 0.88 dB
22999 MHz -147.1 dBm 0.88 dB
23999 MHz -146.9 dBm 0.88 dB
24999 MHz -146.1 dBm 0.88 dB
25999 MHz -145.4 dBm 0.88 dB
26999 MHz -145.7 dBm 0.88 dB
27999 MHz -145.8 dBm 0.88 dB
28999 MHz -144.6 dBm 0.88 dB
29999 MHz -145.3 dBm 0.88 dB
30999 MHz -143.1 dBm 0.88 dB
31999 MHz -146.3 dBm 0.88 dB
32999 MHz -147.0 dBm 0.88dB
33999 MHz -146.5 dBm 0.88 dB
34999 MHz -146.8 dBm 0.88 dB
35999 MHz -145.3 dBm 0.88 dB
36999 MHz -143.4 dBm 0.88dB
37999 MHz -142.7 dBm 0.88 dB
38999 MHz -141.2 dBm 0.88 dB
39999 MHz -139.2 dBm 0.88 dB
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Test Description Actual Expanded Uncertainty
Value
9. Frequency response Check:
RF Attenuation 10 dB
100 kHz 0.12dB 0.66 dB
1 MHz 0.11dB 0.66 dB
10 MHz 0.08 dB 0.66 dB
50 MHz 0.13dB 0.66 dB
100 MHz 0.13dB 0.66 dB
200 MHz 0.12dB 0.66 dB
300 MHz 0.13dB 0.66 dB
400 MHz 0.14dB 0.66 dB
500 MHz 0.17dB 0.66 dB
600 MHz 0.12dB 0.66 dB
700 MHz 0.13dB 0.66 dB
800 MHz 0.15dB 0.66 dB
900 MHz 0.17dB 0.66 dB
1000 MHz 0.19dB 0.66 dB
1500 MHz 0.21dB 0.66 dB
2000 MHz 0.22 dB 0.66 dB
2500 MHz 0.21dB 0.66 dB
2990 MHz 0.23dB 0.66 dB
3010 MHz 0.20dB 0.70 dB
3500 MHz 0.20 dB 0.70 dB
4000 MHz -0.22 dB 0.70 dB
4500 MHz -0.49 dB 0.70 dB
5000 MHz -0.65dB 0.70 dB
5500 MHz -0.41dB 0.70 dB
6000 MHz -0.31dB 0.70 dB
6500 MHz -0.28 dB 0.70 dB
6990 MHz -0.23 dB 0.70 dB
7100 MHz -0.22 dB 0.70 dB
8000 MHz -0.24 dB 0.70 dB
9000 MHz -0.32dB 0.70 dB
10000 MHz -0.39dB 0.70dB
11000 MHz -0.42dB 0.70 dB
12000 MHz -0.51dB 0.70 dB

13000 MHz -0.60 dB 0.70 dB
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Test Description Actual Expanded Uncertainty
Value
9. Frequency response Check(@ Continued):
RF Attenuation 10 dB

13500 MHz -0.71dB 0.70 dB
14000 MHz -0.58 dB 0.70 dB
15000 MHz -0.43 dB 0.70 dB
16000 MHz -0.51dB 0.70 dB
17000 MHz -0.55dB 0.70 dB
18000 MHz -0.53 dB 0.70 dB
19000 MHz -0.57 dB 0.98 dB
20000 MHz -0.56 dB 0.98 dB
21000 MHz -0.52 dB 0.98 dB
22000 MHz -0.41 dB 0.98 dB
23000 MHz -0.52.dB 0.98 dB
24000 MHz -0.59 dB 0.98 dB
25000 MHz -0.63 dB 0.98 dB
26000 MHz 0.59dB 0.98 dB
27000 MHz -0.57dB 1.3dB
28000 MHz -0.49 dB 1.3dB
29000 MHz -0.53dB 1.3dB
29900 MHz -0.51dB 1.3dB
31000 MHz -0.52dB 1.3dB
32000 MHz -0.42 dB 1.3dB
33000 MHz -0.53 dB 1.3dB
34000 MHz -0.58 dB 1.3dB
35000 MHz -0.60 dB 1.3dB
36000 MHz -0.52dB 1.3dB
37000 MHz -0.69 dB 1.3dB
38000 MHz -0.88 dB 1.3dB
39000 MHz -0.96 dB 1.3dB
39999 MHz -1.11 dB 1.3dB
42990 MHz -1.45dB 1.3dB
44000 MHz -0.43 dB 1.3dB
45000 MHz -0.13dB 1.3dB
46000 MHz 0.14dB 1.3dB
47000 MHz 0.12dB 1.3dB
48000 MHz 0.10dB 1.3dB
49000 MHz 0.24dB 1.3dB

49999 MHz 0.00dB 1.3dB
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Test Description Actual Expanded Uncertainty
Value
9. Frequency response Check(@ Continued):
RF Attenuation 20 dB
100 kHz 0.11 dB 0.64 dB
1 MHz 0.12dB 0.64 dB
10 MHz 0.09 dB 0.64 dB
50 MHz 0.08 dB 0.64 dB
100 MHz 0.07dB 0.64 dB
200 MHz 0.05 dB 0.64 dB
300 MHz 0.06 dB 0.64 dB
400 MHz 0.09 dB 0.64 dB
500 MHz 0.08 dB 0.64 dB
600 MHz 0.06 dB 0.64 dB
700 MHz 0.05 dB 0.64 dB
800 MHz 0.06 dB 0.64 dB
900 MHz 0.08 dB 0.64 dB
1000 MHz 0.11dB 0.64 dB
1500 MHz 0.14dB 0.64 dB
2000 MHz 0.16 dB 0.64 dB
2500 MHz 0.19dB 0.64 dB
2990 MHz 0.22 dB 0.64 dB
Frequency response Check (@ Continued):
RF Attenuation 40 dB
100 kHz 0.11 dB 0.62 dB
1 MHz 0.12dB 0.62 dB
10 MHz 0.09 dB 0.62 dB
50 MHz 0.08 dB 0.62 dB
100 MHz 0.07 dB 0.62 dB
200 MHz 0.08 dB 0.62 dB
300 MHz 0.09 dB 0.62 dB
400 MHz 0.11dB 0.62 dB
500 MHz 0.13dB 0.62 dB
600 MHz 0.11dB 0.62 dB
700 MHz 0.09dB 0.62 dB
800 MHz 0.08 dB 0.62 dB
900 MHz 0.09dB 0.62 dB
1000 MHz 0.12dB 0.62 dB
1500 MHz 0.14dB 0.62 dB
2000 MHz 0.16 dB 0.62 dB
2500 MHz 0.19dB 0.62 dB

2990 MHz 0.22 dB 0.64 dB
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10. Display linearity Check:
RBW 300 Hz

10 dB 9.99 dB 0.64 dB
12 dB 7.99 dB 0.64 dB
14 dB 5.98 dB 0.64 dB
16 dB 3.98 dB 0.64 dB
18 dB 1.97dB 0.64 dB
20 dB 0.00 dB(Ref.)
22 dB -2.00dB 0.64 dB
24 dB -4.00 dB 0.64 dB
26 dB -6.00 dB 0.64 dB
28 dB -8.01dB 0.64 dB
30 dB -10.00 dB 0.64 dB
32 dB -12.01 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 -20.00 dB 0.64 dB
42 dB -21.99dB 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 -31.99dB 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 -39.97 dB 0.64 dB
65 dB -44.98 dB 0.64 dB
70 dB -49.99 dB 0.64 dB
75 dB -54.99 dB 0.64 dB
80 dB -59.98 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 -79.94 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 5.98 dB 0.64 dB
16 dB 3.97dB 0.64 dB
18 dB 1.96 dB 0.64 dB
20 dB 0.00 dB(Ref))
22 dB -2.00dB 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 -10.01 dB 0.64 dB
32dB -12.01 dB 0.64 dB
34 dB -14.00 dB 0.64 dB
36 dB -16.01 dB 0.64 dB
38 dB -18.02 dB 0.64 dB
40 dB -20.00 dB 0.64 dB
42 dB -21.99dB 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
50dB -29.99 dB 0.64 dB
52dB -31.98 dB 0.64 dB
54dB -33.98 dB 0.64 dB
56 dB -35.99 dB 0.64 dB
58 dB -38.01 dB 0.64 dB
60 dB -40.01 dB 0.64 dB
65 dB -44.98 dB 0.64 dB
70 dB -49.99 dB 0.64 dB
75 dB -55.01dB 0.64 dB

80 dB -60.02 dB 0.64 dB
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11. Attenuator accuracy Check:
0dB -9.98 dB 0.38dB
10dB 0.00 dB(Ref.)
20 dB 10.00 dB 0.38dB
30 dB 20.01dB 0.38 dB
40 dB 30.00 dB 0.38 dB
50 dB 40.00 dB 0.38dB
60 dB 50.01 dB 0.38dB
70 dB 60.04 dB 0.38 dB

12. Reference level
switching accuracy
Reference level Check:

0 dBm 10.00 dB 0.36 dB
-10 dBm 0.00 dB(Ref))
-20 dBm -10.00 dB 0.36 dB
-30 dBm -20.00 dB 0.36 dB
-40 dBm -30.01 dB 0.36 dB
-50 dBm -40.01 dB 0.36 dB
-11 dBm -1.00 dB 0.36 dB
-12 dBm -2.00 dB 0.36 dB
-13 dBm -3.00 dB 0.36 dB
-14 dBm -4.00 dB 0.36 dB
-15 dBm -5.00 dB 0.36 dB
-16 dBm -6.00 dB 0.36 dB
-17 dBm -7.00 dB 0.36 dB
-18 dBm -8.00 dB 0.36 dB
-19 dBm -9.00 dB 0.36 dB

A

LA ERE RN HIAR]L ~ 2~ 6~ 748 HH3k LR T 3P4 83745 £ T A4KIE TISO Guide 98-3 &
BIAEZEERTHI RIS ) BHBEARELTEU=ku, EFu i abBZ R ELE k=
20 BEHAE 5% iHERF -
ARERENHIFAER3I4-5~89~10~ 11~ 124% % KR 5k & JE B304 % = 144&3E T ISO Guide 98-3
ERABEEELRTHIAIS 0 AFRERZE Ushku, A Pu b S REREZLE k=205
IEHAKE SUNZHERF -

2.%-# ANSI C63.2 % CISPR 16-1-148 B .85 -
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RAE %3 FAHILEBRRY LKA RN AME 23
Customer
BEbu  METELEXCEEDT %105
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## 4% & % ITEM CALIBRATED

1B B L PXA Signal Analyzer
Nomenclature

ARCER KEYSIGHT
Manufacturer
A5 N9030B
Model No.
BV RS MY 57140953
ID. No.

FTHRBRERATRERE  BRWAX - REATREZTRHFT  AEFNALEIRSE » TERHURFRLLR -

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.
HEFH M 12288 0w

Calibration Information Calibration Only Adjusted

BRI BE:23°C MREREE AT%
Actual Environments Temperature Relative Humidity

BIEFHMEE BE (Q3£2)C s BEEE I (50+10)%

Environmental Conditions
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Calibration Date
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Laboratory Location
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| 4 FAE4R3E CALIBRATION PROCEDURE USED |

1. T3 ) B RERAEZ | » B00-CD-142 » 6th Edition °
2. TRRREBARSRE M EARERAFE | 0 B00-CD-376 » 4th Edition -

| 4 M4% & % B &Ltk STANDARD AND ACCESSORIES |

RELB [Brg/25R]) [85555] ARIEBEARGRT 4HI%) R & KA REBH A28 H
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)

Swept Signal Generator ETC(TAF 0025) 18-07-BAC-245- 2018/07/16  2019/07/15
[ AGILENT 83650B} 03L
[13051703-001}

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) 19-01-BAC-002- 2019/01/08 2019/07/07
[HP 53132A]) 19L

[13060804-001]
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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 1.4 x10°
10 MHz SPAN 1.50000 GHz 1.4 %107
20 MHz SPAN 1.50000 GHz 2.1 %107
50 MHz SPAN 1.50000 GHz 2.7 %107
100 MHz SPAN 1.5000  GHz 2.5% 10"
1 GHz SPAN 1.499 GHz 1.4 x 107
(a.2)4.0 GHz Center Ireq.
1 MHz SPAN 4.000000 GHz 1.3x10°
10 Mtz SPAN 4.00000 GHz 13 %107
20 MHz SPAN 4.00000 GHz 1.5 %107
50 MHz SPAN 4.00000 GHz 1.5x 107
100 MHz SPAN 4.0000  GHz 1.3x10"
1 GHz SPAN 3.999 GHz 1.3 %107
(a.3)9.0 GHz Center Freq.
1 MHz SPAN 9.000000 GHz 1.3 %10°
10 MHz SPAN 9.00000 GHz 1.3 %107
20 MHz SPAN 9.00000 GHz 1.3 %107
50 MHz SPAN 9.00000 GHz 1.3 %107
100 MHz SPAN 9.0000 GHz 1.3 %10
1 GHz SPAN 8.999 GHz 13 %107
(a.4)16.0 GHz Center Freq.
1 MHz SPAN 16.000000 GHz 1.3x10°
10 MHz SPAN 16.00000 GHz 1.3 x 107
20 MHz SPAN 16.00000 GHz 1.3 %107
50 MHz SPAN 16.00000 GHz 13 %107
100 MHz SPAN 16.0000  GHz 1.3 %10
1 GHz SPAN 15.999 GHz 1.3 %107
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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 13x10°
10 MHz SPAN 21.00000 GHz 1.3 x 107
20 MHz SPAN 21.00000 GHz 13 %107
50 MHz SPAN 21.00000 GHz 13 %107
100 MHz SPAN 21.0000 GHz 1.3 x10™
1 GHz SPAN 20.999 GHz 1.3 %107
(a.6)29.0 GHz Center Freq.
1 MHz SPAN 29.000000 GHz 1.3x10°
10 MHz SPAN 29.00000 GHz 1.3 %107
20 MHz SPAN 29.00000 GHz 1.3 %107
50 MHz SPAN 29.00000 GHz 1.3 x 107
100 MHz SPAN 29.0000  GHz 1.3 % 10"
1 GHz SPAN 28999  GHz 1.3 x 107
(a.7)35.0 GHz Center Freq.
1 MHz SPAN 35.000000 GHz 1.3 x10°
10 MHz SPAN 35.00000 GHz 1.3 %107
20 MHz SPAN 35.00000 GHz 1.3 %107
50 MHz SPAN 35.00000 GHz 1.3 %107
100 MHz SPAN 35.0000 GHz 1.3 x 10
1 GHz SPAN 34999  GHz 1.3 x 107
(b)Freq. Count Marker Accuracy:
1.5 GHz Center Freq. 1.50000000 GHz 1.3 %107
4.0 GHz Center Freq. 4.00000000 GHz 1.3 x 107
9.0 GHz Center Freq. 9.00000000 GHz 1.3 x 107
16.0 GHz Center Freq. 16.0000000 GHz 1.3 %107
21.0 GHz Center Freq. 21.0000000 GHz 1.3 x 107
29.0 GHz Center Freq. 29.0000000 GHz 1.3 %107
35.0 GHz Center Freq. 35.0000000 GHz 1.3 x 107
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Test Description Actual Value Expanded Uncertainty
2. Freq. Span Accuracy:
1 kHz Span 0.00 % 1.3 %
2 kHz Span 0.00 % 1.3%
5 kHz Span 0.00 % 1.3%
10 kHz Span 0.00 % 1.3%
20 kHz Span 0.00 % 1.3%
50 kHz Span 0.00 % 1.3%
100 kHz Span 0.00 % 1.3%
200 kHz Span 0.00 % 1.3%
500 kHz Span 0.00 % 1.3%
1 MHz Span 0.00 % 1.3%
2 MHz Span 0.00 % 1.3%
5 MHz Span 0.00 % 6.3 %
10 MHz Span 0.00 % 6.3 %
20 MHz Span 0.00 % 6.3 %
50 MHz Span 0.00 % 6.3 %
100 MHz Span 0.00 % 6.3 %
200 MHz Span 0.00 % 6.3 %
500 MHz Span 0.00 % 6.3 %
1 GHz Span 0.00 % 6.3 %
2 GHz Span 0.00 % 6.3 %
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Test Description Actual Value Expanded Uncertainty
3. Image, Multiple, and Out-of-
Band Response:
(a)2 GHz Center Freq.
2021.4 MHz -97.73 dBc 2.1dB
2621.4 MHz -100.20 dBc 2.0dB
23214 MHz -98.46 dBc 2.1dB
2600.0 MHz -99.55 dBc 2.1dB
7910.7 MHz ‘ -99.72 dBc 2.1dB
9821.4 MHz -98.78 dBc 2.1dB
(b)4 GHz Center Freq.
4021.4 MHz -92.57 dBc 2.1dB
4621.4 MHz -93.27 dBc 2.0dB
4321.4 MHz -93.33 dBc 2.1dB
4600.0 MHz -93.43 dBc 2.1dB
8310.7 MHz -93.34 dBc 2.0dB
8932.1 MHz -92.40 dBc 2.1dB
(¢)9 GHz Center Freq.
9021.4 MHz -95.16 dBc 2.0dB
9621.4 MHz -94.85 dBc 2.1dB
93214 MHz -94.46 dBc 2.2dB
9600.0 MHz -94.43 dBc 2.1dB
18310.7 MHz -94.29 dBc 2.1dB
18932.1 MHz -94.33 dBc 2.2dB
(d)15 GHz Center Freq. ‘
15021.400  MHz -93.13 dBc 2.1dB
15621.400 MHz -93.43 dBc 2.1dB
22655350 MHz -93.45 dBc 2.1dB
23276.750  MHz -93.45 dBc 2.1dB
7344.650  MHz -93.50 dBc 2.1dB
7966.050  MHz -93.26 dBc 2.0dB
(e)20 GHz Center Freq.
20021.400 MHz -88.54 dBc 2.1dB
20621.400 MHz -89.43 dBc 2.1dB
15543.725  MHz -90.47 dBc 2.1dB
25699.075  MHz -90.33 dBc 2.1dB
9844.650 MHz -90.33 dBc 2.1dB
10466.050  MHz -90.63 dBc 2.1dB
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3. Image, Multiple, and Out-of-
Band Response: (@Continued):
(H)29 GHz Center Freq.
28378.600 MHz -90.08 dBc¢ 2.0dB
28978.600 MHz -90.24 dBc 2.1dB
24450925 MHz -90.24 dBc 2.0dB
28700.000 MHz -90.69 dBc 2.1dB
16455350 MHz -90.51 dBc 2.1dB
35272.325 MHz -90.54 dBc 2.1dB
(2)35 GHz Center Freq.
35021.400 MHz -85.60 dBc 2.1dB
35621.400 MHz -85.34 dBc 2.0dB
33093.725 MHz -85.46 dBc 2.2dB
35321.400 MHz -85.39 dBc 2.1dB
8744.538 MHz -85.43 dBc 2.1dB
15544.650 MHz -86.07 dBc 2.0dB
4. Frequency accuracy: 10.0000000 MHz 1.2 %107
5. IF bandwidth level accuracy Check:
100 Hz 0.00dB 0.26 dB
300 Hz 0.00 dB 0.26 dB
1 kHz 0.00dB 0.26 dB
3 kHz 0.01dB 0.26 dB
10 kHz 0.00 dB(Ref.) -
30 kHz 0.01dB 0.26 dB
100 kHz 0.01 dB 0.26 dB
300 kHz 0.01dB 0.26 dB
1 MHz 0.01 dB 0.26 dB
3 MHz 0.02 dB 0.26 dB
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6. IF bandwidth (3 dB) Check:
Bandwidth
100 Hz 100.0 Hz 4.4 %
300 Hz 300.5 Hz 4.4 %
1 kHz 1.002 kHz 4.4 %
3 kHz 3.011 kHz 4.4 %
10 kHz 10.02 kHz 4.4 %
30 kHz 30.08 kHz 4.4 %
100 kHz 100.7 kHz 4.4 %
300 kHz 301.7 kHz 4.4 %
1 MHz 1.000 MHz 4.4 %
3 MHz 2.973 MHz 4.4 %

7. 1F Bandwidths (3 dB)

Shape factor Check:

100 Hz 3.94 6.1 %

300 Hz 3.96 6.1 %

1 kHz 4.00 6.1 %

3 kHz 4.01 6.1 %

10 kHz 4.08 6.1 %

30 kHz 4.02 6.1 %

100 kHz 3.99 6.1 %

300 kHz 3.97 6.1 %

1 MHz 4.03 6.1 %

3 MHz 4.07 6.1 %
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8. Noise Display Check :
9 kHz -149.3 dBm 0.80dB
100 kHz -150.2 dBm 0.80dB
999 kHz -151.3 dBm 0.80 dB
10.99 MHz -151.2 dBm 0.80 dB
19.99 MHz -151.1 dBm 0.80 dB
49.99 MHz -151.2 dBm 0.80 dB
99.99 MHz -151.9 dBm 0.80 dB
199.9 MHz -152.7 dBm 0.80 dB
499.9 MHz -152.8 dBm 0.80 dB
999.9 MHz -151.7 dBm 0.80 dB
1499 MHz -152.8 dBm 0.94 dB
1999 MHz -151.7 dBm 0.94 dB
2499 MHz -151.2 dBm 0.94 dB
2999 MHz -150.9 dBm 0.94 dB
3099 MHz -150.2 dBm 0.94 dB
3499 MHz -150.8 dBm 0.94 dB
3999 MHz -150.6 dBm 0.94 dB
4499 MHz -150.4 dBm 0.94 dB
4999 MHz -150.9 dBm 0.94 dB
5499 MHz -150.6 dBm 0.94 dB
5999 MHz -150.8 dBm 0.94 dB
6499 MHz -150.5 dBm 0.94 dB
6999 MHz -150.4 dBm 0.94 dB
7999 MHz -150.7 dBm 0.94 dB
8999 MHz -150.9 dBm 0.94 dB
9999 MHz -150.8 dBm 0.94 dB
10999 MHz -150.5 dBm 0.94 dB
11999 MHz -150.9 dBm 0.94 dB
12999 MHz -150.4 dBm 0.94 dB
13999 MHz -150.9 dBm 0.94 dB
14999 MHz -150.4 dBm 0.94 dB
15999 MHz -150.7 dBm 0.94 dB
16999 MHz -149.4 dBm 0.94 dB
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8. Noise Display Check
(@ Continued):

17999 MHz -148.9 dBm 0.94 dB
18999 MHz -147.1 dBm 0.94 dB
19999 MHz -146.3 dBm 0.94 dB
20999 MHz -145.6 dBm 0.94 dB
21999 MHz -147.6 dBm 0.94 dB
22999 MHz -148.1 dBm 0.94 dB
23999 MHz -148.8 dBm 0.94 dB
24999 MHz -148.2 dBm 0.94 dB
25999 MHz -147.9 dBm 0.94 dB
26999 MHz -147.3 dBm 0.94 dB
27999 MHz -146.4 dBm 0.94 dB
28999 MHz -145.9 dBm 0.94 dB
29999 MHz -145.7 dBm 0.94 dB
30999 MHz -146.0 dBm 0.94 dB
31999 MHz -145.5 dBm 0.94 dB
32999 MHz -145.1 dBm 0.94 dB
33999 MHz -144.8 dBm 0.94 dB
34999 MHz -143.7 dBm 0.94 dB
35999 MHz -141.6 dBm 0.94 dB
36999 MHz -140.5 dBm 0.94 dB
37999 MHz -139.1 dBm 0.94 dB
38999 MHz -137.5 dBm 0.94 dB
39999 MHz -136.7 dBm 0.94 dB
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9. Frequency response Check:
RF Attenuation 10 dB
1 MHz 0.05dB 0.62 dB
10 MHz 0.04 dB 0.62 dB
50 MHz 0.06 dB 0.62 dB
100 MHz -0.01 dB 0.62 dB
200 MHz -0.02 dB 0.62 dB
300 MHz -0.01 dB 0.62 dB
400 MHz -0.02 dB 0.62 dB
500 MHz -0.02 dB 0.62 dB
600 MHz -0.01 dB 0.62 dB
700 MHz -0.01 dB 0.62 dB
800 MHz -0.02 dB 0.62 dB
900 MHz -0.02 dB 0.62 dB
1000 MHz -0.02 dB 0.62 dB
1500 MHz -0.03 dB 0.62 dB
2000 MHz -0.02 dB 0.62 dB
2500 MHz -0.02 dB 0.62 dB
2990 MHz -0.01dB 0.62 dB
3010 MHz -0.04 dB 0.71 dB
3500 MHz -0.06 dB 0.71 dB
4000 MHz -0.09 dB 0.71dB
4500 MHz -0.12dB 0.71 dB
5000 MHz -0.18 dB 0.71 dB
5500 MHz -0.19dB 0.71 dB
6000 MHz -0.23 dB 0.71 dB
6500 MHz -0.24 dB 0.71 dB
6990 MHz -0.29 dB 0.71 dB
7100 MHz -0.32 dB 0.71 dB
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9. Frequency response Check
(@ Continued):
RF Attenuation 10 dB
8000 MHz -0.37dB 0.71 dB
9000 MHz -0.41 dB 0.71 dB

10000 MHz -0.46 dB 0.71 dB
11000 MHz -0.42 dB 0.71 dB
12000 MHz -0.38 dB 0.71 dB
13000 MHz -0.35dB 0.71dB
13500 MHz -0.36 dB 0.71 dB
14000 MHz -0.37 dB 0.71dB
15000 MHz -0.39 dB 0.71 dB
16000 MHz -0.31 dB 0.71 dB
17000 MHz -0.28 dB 0.71 dB
18000 MHz -0.32 dB 0.71 dB
19000 MHz -0.25 dB 0.79 dB
20000 MHz 0.08 dB 0.79 dB
21000 MHz -0.62 dB 0.79 dB
22000 MHz -0.54 dB 0.79 dB
23000 MHz -0.45 dB 0.79 dB
24000 MHz -0.51dB 0.79 dB
25000 MHz -0.63 dB 0.79 dB
26000 MHz -0.62 dB 0.79 dB
27000 MHz -0.58 dB 0.88 dB
28000 MHz -0.61 dB 0.88 dB
29000 MHz -0.62 dB 0.88 dB
29900 MHz -0.66 dB 0.88 dB
31000 MHz -0.68 dB 0.88 dB
32000 MHz -0.71 dB 0.88 dB
33000 MHz -0.72 dB 0.88 dB
34000 MHz -0.74 dB 0.88 dB
35000 MHz -0.73 dB 0.88 dB
36000 MHz -0.67 dB 0.88 dB
37000 MHz -0.61 dB 0.88 dB
38000 MHz -0.59dB 0.88 dB
39000 MHz -0.46 dB 0.88 dB
39999 MHz -0.49 dB 0.88 dB
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9. Frequency response Check
(@ Continued):
RF Attenuation 20 dB
1 MHz 0.05 dB 0.62 dB
10 MHz 0.03 dB 0.62 dB
50 MHz 0.00 dB 0.62 dB
100 MHz -0.04 dB 0.62 dB
200 MHz -0.03 dB 0.62 dB
300 MHz -0.04 dB 0.62 dB
400 MHz -0.05 dB 0.62 dB
500 MHz -0.06 dB 0.62 dB
600 MHz -0.05 dB 0.62 dB
700 MHz -0.05 dB 0.62 dB
800 MHz -0.06 dB 0.62 dB
900 MHz -0.05 dB 0.62 dB
1000 MHz -0.06 dB 0.62 dB
1500 MHz -0.05 dB 0.62 dB
2000 MHz -0.04 dB 0.62 dB
2500 MHz -0.04 dB 0.62 dB
2990 MHz -0.05 dB 0.62 dB
Frequency response Check
(@ Continued):
RF Attenuation 40 dB
1 MHz 0.05 dB 0.62 dB
10 MHz 0.03 dB 0.62 dB
50 MHz 0.01 dB 0.62 dB
100 MHz -0.03 dB 0.62 dB
200 MHz -0.02 dB 0.62 dB
300 MHz -0.03 dB 0.62 dB
400 MHz -0.04 dB 0.62 dB
500 MHz -0.03 dB 0.62 dB
600 MHz -0.02 dB 0.62 dB
700 MHz -0.02 dB 0.62 dB
800 MHz -0.01 dB 0.62 dB
900 MHz -0.02 dB 0.62 dB
1000 MHz -0.01 dB 0.62 dB
1500 MHz -0.02 dB 0.62 dB
2000 MHz -0.04 dB 0.62 dB
2500 MHz -0.03 dB 0.62 dB
2990 MHz -0.02 dB 0.62 dB
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10. Display linearity Check:
RBW 300 Hz

10 dB 9.99 dB 0.62 dB
12 dB 7.98 dB 0.62 dB
14 dB 5.98 dB 0.62 dB
16 dB 3.98 dB 0.62 dB
18 dB 1.97 dB 0.62 dB
20 dB 0.00dB[Ref) | e
22 dB -2.00 dB 0.62 dB
24 dB -4.00 dB 0.62 dB
26 dB -6.01 dB 0.62 dB
28 dB -8.02 dB 0.62 dB
30dB -10.00 dB 0.62 dB
32dB -12.00 dB 0.62 dB
34 dB -14.01 dB 0.62 dB
36 dB -16.02 dB 0.62 dB
38 dB -18.02 dB 0.62 dB
40 dB -19.99 dB 0.62 dB
42 dB -22.00 dB 0.66 dB
44 dB -23.99 dB 0.66 dB
46 dB -25.98 dB 0.66 dB
48 dB -27.98 dB 0.66 dB
50 dB -29.99 dB 0.66 dB
52 dB -31.98 dB 0.66 dB
54 dB -33.98 dB 0.66 dB
56 dB -35.99 dB 0.66 dB
58 dB -37.99 dB 0.66 dB
60 dB -39.96 dB 0.66 dB
65 dB -44.98 dB 0.66 dB
70 dB -49.98 dB 0.66 dB
75 dB -54.98 dB 0.66 dB
80 dB -59.97 dB 0.66 dB
85 dB -64.98 dB 0.66 dB
90 dB -69.98 dB 0.66 dB
95 dB -74.97 dB 0.66 dB

100 dB -79.96 dB 0.66 dB
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10. Display linearity Check
RBW 300 kHz:
10 dB 9.99 dB 0.62 dB
12 dB 7.99 dB 0.62 dB
14 dB 5.98 dB 0.62 dB
16 dB 3.98 dB 0.62 dB
18 dB 1.97 dB 0.62 dB
20dB 0.00dBRef) | e
22 dB -2.00 dB 0.62 dB
24 dB -4.01 dB 0.62 dB
26 dB -6.02 dB 0.62 dB
28 dB -8.02 dB 0.62 dB
30 dB -10.01 dB 0.62 dB
32 dB ~12.00 dB 0.62 dB
34 dB -14.01 dB 0.62 dB
36 dB -16.02 dB 0.62 dB
38 dB -18.02 dB 0.62 dB
40 dB -20.00 dB 0.62 dB
42 dB -21.99 dB 0.66 dB
44 dB -24.00 dB 0.66 dB
46 dB -25.99 dB 0.66 dB
48 dB -27.99 dB 0.66 dB
50 dB -29.99 dB 0.66 dB
52 dB -31.98 dB 0.66 dB
54 dB -33.97 dB 0.66 dB
56 dB -35.98 dB 0.66 dB
58 dB -37.98 dB 0.66 dB
60 dB -39.97 dB 0.66 dB
65 dB -44.98 dB 0.66 dB
70 dB -49.97 dB 0.66 dB
75 dB -54.97 dB 0.66 dB
80 dB -59.96 dB 0.66 dB
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CALIBRATION REPORT
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CENTER, TAIWAN 16 of 16
Test Description f\\/ctual Expanded Uncertainty
alue
11. Attenuator accuracy Check:
0dB -9.98 dB 0.38 dB
10 dB 0.00dB(Ref) | -
20 dB 10.00 dB 0.38 dB
30dB 20.00dB 0.38 dB
40 dB 30.01 dB 0.38 dB
50 dB 40.01 dB 0.38 dB
60 dB 50.02 dB 0.38 dB
70 dB 60.05 dB 0.38 dB
12. Reference level
switching accuracy
Reference level Check:
0 dBm 10.00 dB 0.34 dB
-10 dBm 0.00dB(Ref) |  eeeee
-20 dBm -10.00 dB 0.34dB
-30 dBm -20.00 dB 0.34 dB
-40 dBm -30.00 dB 0.34 dB
-50 dBm -40.00 dB 0.34 dB
-11 dBm -1.00 dB 0.34 dB
-12 dBm -2.00 dB 0.34 dB
-13dBm -3.00 dB 0.34 dB
-14 dBm -4.00 dB 0.34dB
-15 dBm -5.00 dB 0.34 dB
-16 dBm -6.00dB 0.34 dB
-17 dBm -7.00 dB 0.34 dB
-18 dBm -8.00 dB 0.34 dB
-19 dBm -9.00 dB 0.34 dB
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Calibration Laboratory of Microwave

aof MWM lah
l HED 8O0 J
Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015
Certificate number 95-17  Date when calibrated 10/17/2017 Page | of 2

Item
calibrated Mixer M22ZHWD # 110215-1

Description of measurement standard / measuring instrument / identification

Bureau Veritas Group Consumer Products Services Division, Taiwan

5 ~ Branch E-2, No.I, Lixing Ist 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

MName of the method / identification

l'echnical manager Date ofissue 10/17/2017

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



Calibration Certificate

Certificate number

95-17

Calibration is performed by using

Calibration conditions

Calibration results are given in the Measuring report # 95-17.

. Wattmeter M 568

Page 2 of 2

. Calibrator of power M1-11

. Wattmeter M3-22A

. Signal generator G4-161

I
2
3
4. Spectrum analyzer E4407B
5
6

. Signal generator MG3694C

. Voltmeter V7-34

Frequency meter CH3-66

-
8. Frequency meter RCH3-72
9
I

0.Diplexer DPL.26

Temperature 22.2 °C
Humidity 45 %
Pressure 99.7 kPa

ft Parameter Specifications required Specifications tested and
measured
I System Operating 33 -55 GHz Corresponds
Frequency
2 LO Input +12 —+17 dBm Corresponds
3 [F Frequency Range 321 - 2400 MHz Corresponds
4 Mixer Bias +1.86 mA Corresponds
5 System Waveguide WR-22 Corresponds
Interface
6 Conversion Loss <35dB Corresponds (Table 1)
7 System LO/IF Interface SMA (f) Corresponds
8 Ty pICEtICRF Powe‘r e avod -20 dBm (10 pW) Corresponds
| ompression
Signature of the person who has ?

performed calibration

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




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

MEASURING REPORT # 95-17
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: | Mixer M22HWD # 110215-1

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 #95-17
10/17/2017
Page 2 of 2

MEASURING CONDITIONS

Temperature: 22.2 °C

Pressure: 99.7 kPa

Humidity: 45 %

MEASURING EQUIPMENT

# Measuring equipment Serial number
1 | Wattmeter M 568 164
2 |Calibrator of power M1-11 841202
3 | Wattmeter M3-22A 037410
4 |Spectrum analyzer E4407B MY45110807
5 |Signal generator G4-161 3
6 |Signal generator MG3694C 133805
7 |Voltmeter V7-34 0067787
8 |Frequency meter RCH3-72 931200
9 |Frequency meter CH3-66 98051
10 |Diplexer DPL26 01
MEASURING RESULTS
TE Eramiamasr 371 A MALT~ L & AMALT~.
7.1 GHz).
fe e Lo U s Ve e
Table 1
Frequency, GHz 33 44 55
Input RF Power, dBm -20.0 -20.0 -20.0
Measured Value, dBm -54.9 -53.5 -53.5
Conversion Loss, dB 34.9 33.5 33.5
Expanded uncertainty, dB 2.1 2.1 2.2
Kasperovich
Kostrikin

This Measuring report issued in duplicate and sent 1o

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

of MWM lab
\ uco oot )
Accreditation certificate No. Ne BY/112 02.5.0.0065 of 09.01.2015

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

Item
calibrated Standard gain horn antenna M22RH

Description of measurement standard / measuring instramen £ idemification

Bureau Veritas Group Consumer Products Services Division, Taiwan

C Branch E-2, No. I, Lixing st 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 traceable 1o the S0 wais which arve realiz
Lkraine. This cerrificate shall nor be reproduced, excepr in full
pernission af the (ssuing calibration laboratory of micrawvave me

Technical manager DPate ofissue 10/17/2017

Phone/Fax: +375 17 293-84-00F-meil: infoiudanvnlab,.com



- T ]

Calibration is performed by using

Calibration conditions

Page 2 of 2

l. Wattmeter M 568

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

4. Signal generator G4-161

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

Temperature 22.2 °C
Humidity 45 %
Pressure 99.7 kPa

oo ing report # 96-17.
g . Specifications tested
ications required
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

~ MIFM Lab. BSUIR, 6, P. Brovki sir.. Minsk 220027, Belarns

Phomerrax: ©303 17 29.5-84-90/8-mail; intfefedimvrnmlah 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

MEASURING REPORT # 96-17
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.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 CONDITIONS

10172017
Page 2 of 2

Temperature: 22.2 °C Humidity: 45 %

Pressure: 99.7 kPa

MEASURING EQUIPMENT

ostrikin

# 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

NG RESULTS
LooManLVe ULLWETTE ESIEU did generaung 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
vasperovich

— s

on, Taiwan Branch E-2, No.l,

nt

g, U pIEs ol pa ) nust oe authorized by the laboratory,




Calibration Laboratory of Microwave

of MWM lah
3 T —
e 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 | of 2

Item
calibrated

Customer

Method of
calibration

Mixer M22HWD # 110215-

Deseription of measurement standard / mensu

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.

Name of the customer, address

GOST 20271.1, MK KL 8.2-16

Name of the method / identification

l by national measurement standards of NMI and state standards af’
v publication extracts from the caltbration certificate reguives written
B GNP,

:chnical manager Date of issue 10/17/2017

Plione/Fax: +375 |7 293-84-96/E-maif: m{:;umwmf;gf:.{‘n.m



Calibration Certificate

Certificate number 97-17

Calibration is performed by using

Calibration conditions

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

o —

N oWk L

Temperature 22.2 °C
Humidity 45 %
Pressure 99.7 kPa

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

i Parameter Specifications required S eciﬁ:;'igg;:?rt;sted G

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)
*"z' System LO/IF Interface SMA () Corresponds

Signature of the person who has

narfnrmad anlihoeadlo.

4




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

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.

Item calibrated: | Mixer M22HWD # 110215-1 + 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:

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

Page 1 of 2




Sremss RS ENELVRS INANE WSIND B Y =]

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 ]
MEASURING RESULTS
IF Frequency 321.4 MHz + 5 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
34.8 33.4 33.6
[ 3.0 2.9 2.8
asperovich
istrikin

I'us Measuring report issued in duplicate and senf to:

I. 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
of MWM lah

12 02.5.0.0065 of 09.01.2015

t calibrated 10/17/2017 Page 1 of 2

Item
calibrated Mixer MISHWD # 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,
R.O.C.

Name of the cusiomer, address

Customer

Method of
calibration GOST 20271.1, MK KL 8.2-16

Mame of the method / idenification

{ by national measurement standards af NMI and state standards af
v pradlication extvacts from the calibration certificate requives written
g eqniiment.

schnical manager Date of issue 10/17/2017

Phone/Fax: +375 |7 293-84-96/E-mail: jnfo'dmwmlab.com



Calibration Certificate

Certificate number 101-17

Calibration is performed by using

~ Calibration conditions

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

Wattmeter M 568
. Wattmeter M 546

Page 2 of 2

. Spectrum analyzer E4407B

. Signal generator G4-186

. Voltmeter V7-34

. Frequency meter RCH3-72
. Frequency meter CH3-66

. Diplexer DPL26

Temperature 22.9 °C
Humidity 44.5 %
Pressure 98.4 kPa

¥

2

3

4

5. Signal generator G4-161
6

7

8

9

Signature of the person who has

Compression

[ Specifications tested and
i Parameter Specifications required e
measured
1 System 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
WR-15 Corresponds
<37dB Corresponds (Table 1)

. Ly OLI LA L LLILGE LAGE SMA (f) Corresponds

8 Typical RF Power to Avoid -20dBm (10 pW) Corresponds

performed calibration

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




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

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. I, 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 ;'

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 55 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
asperovich

wuaity ivanager

JIJMQQ,’Q. Kostrikin

This Measuring report issued in duplicate and sent to:
I. Bureau Veritas Group Consumer Products Services Div
Lixing 1st Rd., East Dist., Hsinchu City 300, Taiwan, R.O

ision, Taiwan Branch E-2, No.|.
.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

of MWM lah
[ ng;mn J
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 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 RO.C

Name of the customer, address

Method of
calibration GOST 2'[}2? L3 5 MK KL 8.2- 16

‘Name of the method [ identification

chnical manager Date of issue 10/17/2017

Phone/Fax: +375 |7 293-84-06/ E-mail: infegimnwadah cont
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