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PETFERAT A (NIM) 2 E 5 i T R 7T O A E R R 8 T BB L -
1999 FEHRIEEE T HPriFEZR 2 (CIPMD (St &3 hr) #EA E 50 & sk R S
JEAEF BN ) (CIPM MRA ). The National Institute of Metrology (NIM) is China’ s national
metrology institute (NMI) and a state-level legal metrology institute. NIM is China’ s signatory to
the Mutual Recognition of National Measurement Standards and of Calibration and Measurement
Certificates Issued by National Metrology Institutes (CIPM MRA) which is arranged by the
International Committee of Weights and Measures (CIPM).

JRE AR R 1T ISO/EC17025 Anife, Id i [ &R PFE EZGA R &R & (CNAS) LK
THEARIAA (APMP) BREIFH FBEMNIERE /) (CMCs) f£E PR/ (BIPM) KLt
X EHEEE A7 . NIM™ s quality management system meets requirements of the ISO/IEC 17025.
Its Calibration and Measurement Capabilities (CMCs) that are peer reviewed both by China National
Accreditation Service for Conformity Assessment (CNAS) and the Asia Pacific Metrology
Programme (APMP) are published in the International Bureau of Weights and Measures (BIPM) Key
Comparison Database (KCDB).

2011 4, NIM Al CNAS ik i GURHIEAR PG S22 7 s a sk, AN NIM Bt
FEAE B A B R v /e 25 SR U 2L 77 . NIM and CNAS signed a Memorandum of
Understanding (MOU) for Recognition of Technical Assessment in Laboratory Accreditation Field
in 2011, in which CNAS recognizing the technical supporting role of NIM in laboratory accreditation
and the traceability of NIM’s calibration / test results.

e HE 25 AT 2 FE I PEAG AR R I FF & JIF1059 R PSR AEELSK . The evaluation and
expression of uncertainty of the calibration results are in line with the requirements of JJF1059 series
standards.

RUEFTR I/ Z I AR S (A5 AFK) Reference documents (Code,Name)

Z 8 NIM-ZY- XD-DJ-002, CISPR16-1-6 2017, ANSI C63.5-2017
See page 3 for details of standard names.

BEHEIRES 25 4F S 3 55 Calibration place and environment

I JE Temperature:  23°C Hh B B-18-1005
2% Humidity: 35% RH H'E Others:  /

RHERE I TR () #ER B AruE i)/ EAER

Reference Standards (Including the Reference Material) / Instruments used

AN E
UTE=Re Vi 25 1 == i b % ﬂ:
SR - i Pl R 2% U5 ﬁi?ﬁff t@
Name Measurement Range | Uncertainty/ | Certificate No. (YYYI;e_MISI_eDD)
Accuray
REMLE 7ML | Frequency: S21: XDgp2021- 2022-06-05
Vector Network 10MHz~50GHz; 0.07 dB~0.20 11309
Analyzer S21 dynamic range: | 4p (k=2)
124dB
2019-jz-R0520
203522 T
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Calibration Reference Standard Documents

NIM-ZY- XD-DJ-002
MRS WHE. YRR RS R AR R SA AR e 5 45

CISPR16-1-6-2017

Specification for radio disturbance and immunity measuring apparatus and methods - Part
1-6: Radio disturbance and immunity measuring apparatus - EMC antenna calibration

ANSI C63.5-2017

American National Standard for Electromagnetic Compatibility-Radiated Emission
Measurements in Electromagnetic Interference (EMI) Control-Calibration and Qualification

of Antennas (9 kHz to 40 GHz)

LrEH

Blank below
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Table 1 Calibration Results
B RERM 14 i g L
Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) )
18 39.1 16.2 1.88
18.05 39.2 16.1 1.99
18.1 39.4 16.0 2.09
18.15 39.5 15.9 217
18.2 39.6 15.8 225
18.25 39.7 15.8 231
183 39.7 15.8 2.34
18.35 39.7 15.8 2.34
18.4 39.7 15.8 2.33
18.45 39.7 15.8 228
18.5 39.7 15.8 222
18.55 39.7 15.9 2.14
18.6 39.7 15.9 2.04
18.65 39.8 15.9 1.95
18.7 39.8 15.9 1.84
18.75 39.8 15.9 1.73
18.8 39.8 15.9 1.64
18.85 39.9 15.8 1.55
18.9 40.0 15.8 1.47
18.95 40.2 15.6 1.43
19 40.4 15.4 1.40
19.05 40.6 15.2 1.40
19.1 40.9 15.0 1.43
19.15 41.3 14.6 1.47
19.2 41.7 14.2 1.53
2019-jz-R0520
Fag 2o T
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
19.25 42.1 13.8 1.57
19.3 42.4 13.6 1.62
19.35 42.7 13.3 1.65
19.4 42.9 13.1 1.66
19.45 42.9 13.1 1.64
19.5 42.8 13.2 1.61
19.55 42.5 13.5 1.55
19.6 422 13.8 1.48
19.65 42.0 14.1 1.41
19.7 41.7 14.4 1.33
19.75 41.5 14.7 1.25
19.8 41.2 14.9 1.18
19.85 41.0 15.2 1.11
19.9 40.9 15.3 1.08
19.95 40.7 15.5 1.11
20 40.6 = 1.15
20.05 40.5 15.8 121
20.1 40.4 15.9 1.27
20.15 40.2 16.1 1.31
20.2 40.1 16.2 1.35
20.25 40.0 16.3 1.39
20.3 39.9 16.4 1.43
20.35 39.9 16.5 1.47
20.4 39.8 16.6 1.50
20.45 39.7 16.7 1.53
20.5 39.7 16.7 1.57
20.55 39.7 16.8 1.60
2019-jz-R0520
s 2T
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) %)
20.6 39.8 16.7 1.64
20.65 39.8 16.7 1.67
20.7 39.9 16.6 1.71
20.75 40.0 16.6 1.74
20.8 40.1 16.5 1.76
20.85 40.2 16.4 1.78
20.9 40.3 16.4 1.77
20.95 40.3 16.3 1.76
21 40.4 16.3 1.74
21.05 40.4 16.3 1.70
21.1 40.4 16.3 1.66
21.15 40.4 16.3 1.61
717 40.4 16.4 1.56
s 40.4 16.4 1.50
21.3 40.3 16.5 1.45
21.35 40.3 16.6 1.39
21.4 40.2 16.6 1.35
21.45 40.2 16.7 1.32
21.5 40.2 16.7 1.29
21.55 40.2 16.7 1.29
21.6 40.2 16.7 1.29
21.65 40.2 16.7 1.31
37 40.2 16.8 1.35
21.75 40.2 16.8 1.37
21.8 40.2 16.8 1.41
21.85 40.2 16.8 1.45
21.9 40.2 16.8 1.48
2019-jz-R0520
Fe i H2 T
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
21.95 40.2 16.8 1.51
22 40.2 16.8 1.53
22.05 40.2 16.9 1.54
22.1 40.2 16.9 1.56
22.15 40.2 16.9 1.56
222 40.2 17.0 1.56
22.25 40.1 17.0 1.55
22.3 40.1 17.1 1.54
22.35 40.1 17.1 1.53
22.4 40.0 17.2 1.51
22.45 40.0 17.2 1.49
22.5 40.0 17.3 1.47
22.55 39.9 17.4 1.46
22.6 39.9 17.4 1.43
22.65 39.9 17.4 1.42
27 39.8 17.5 1.40
22.75 39.8 17.6 1.38
22.8 39.8 17.6 1.37
22.85 39.7 = 1.36
22.9 39.7 17.7 1.35
22.95 39.6 17.8 1.35
23 39.6 17.9 1.34
23.05 39.5 17.9 1.34
23.1 39.5 18.0 1.35
23.15 39.4 18.1 1.35
23.2 39.3 18.2 1.37
23.25 39.3 18.3 1.38
2019-jz-R0520
F7 22T
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IS REFH B JEB L
Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
23.3 39.2 18.3 1.39
23.35 39.2 18.4 1.40
23.4 39.2 18.4 1.40
23.45 39.1 18.5 1.41
23.5 39.1 18.5 1.42
23.55 39.1 18.5 1.42
23.6 39.1 18.6 1.41
23.65 39.1 18.6 1.41
23.7 39.1 18.6 1.41
23.75 39.1 18.6 1.40
23.8 39.1 18.7 1.39
23.85 39.1 18.7 1.38
23.9 39.0 18.7 1.36
23.95 39.0 18.8 1.36
24 39.0 18.8 1.34
24.05 39.0 18.8 1.32
24.1 39.0 18.9 1.31
24.15 39.0 18.9 1.29
24.2 39.0 18.9 1.28
24.25 39.0 19.0 1.26
24.3 38.9 19.0 124
24.35 38.9 19.1 1.23
24.4 38.9 19.1 1.21
24.45 38.8 19.2 1.21
24.5 38.8 19.2 1.20
24.55 38.7 19.3 1.20
24.6 38.7 19.3 121
2019-jz-R0520
Fs i H2 T
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
24.65 38.7 19.4 1.23
24.7 38.7 19.4 1.25
24.75 38.7 19.4 1.28
24.8 38.7 19.4 1.32
24.85 38.7 19.4 1.35
24.9 38.7 19.4 1.39
24.95 38.7 19.4 1.43
25 38.7 19.5 1.47
25.05 38.7 19.5 =
25.1 38.7 19.5 1.53
25.15 38.8 19.5 1.56
25.2 38.8 19.4 1.58
25.25 38.8 19.4 1.59
25.3 38.9 19.4 1.59
25.35 38.9 19.4 1.59
25.4 38.9 19.5 1.58
25.45 38.9 19.5 1.57
25.5 38.9 19.5 1.55
25.55 38.8 19.5 1.53
25.6 38.8 19.6 1.51
25.65 38.8 19.6 1.49
25.7 38.8 19.6 1.48
25.75 38.8 19.6 1.47
25.8 38.8 19.6 1.46
25.85 38.8 19.7 1.45
25.9 38.8 19.7 1.45
25.95 38.8 19.7 1.44
2019-jz-R0520
o H22 7T



+ E ik

EF5 %0 5

B OB %

Certificate No.

® E £

Calibration Results

W 98 B

R

()

Page of

IS REFH B JEB L

Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
26 38.8 19.7 1.44
26.05 38.8 19.7 1.43
26.1 38.8 19.8 1.43
26.15 38.8 19.8 1.44
26.2 38.8 19.8 1.43
26.25 38.8 19.9 1.42
26.3 38.7 19.9 1.42
26.35 38.7 19.9 1.40
26.4 38.7 19.9 1.40
26.45 38.7 20.0 1.39
26.5 38.7 20.0 1.38
26.55 38.7 20.0 1.38
26.6 38.7 20.0 1.37
26.65 38.7 20.1 1.37
26.7 38.7 20.1 1.38
26.75 38.7 20.1 1.38
26.8 38.7 20.1 1.38
26.85 38.7 20.1 1.38
26.9 38.7 20.1 1.38
26.95 38.8 20.1 1.38
27 38.8 20.1 1.37
27.05 38.8 20.1 1.36
27.1 38.8 20.1 1.34
27.15 38.8 20.1 1.32
o7 38.8 20.1 1.29
27.25 38.8 20.1 1.26
27.3 38.8 20.1 1.22
2019-jz-R0520
1001 H22 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
27.35 38.8 20.1 1.19
27.4 38.8 20.2 1.16
27.45 38.8 20.2 1.14
27.5 38.8 20.2 1.13
27.55 38.8 20.2 1.14
27.6 38.8 202 1.15
27.65 38.8 20.3 1.18
27.7 38.8 20.3 1.20
27.75 38.8 20.3 1.23
27.8 38.8 20.3 1.26
27.85 38.8 20.3 1.29
27.9 38.8 20.3 1.31
27.95 38.8 20.3 1.33
28 38.9 20.3 1.34
28.05 38.9 20.3 1.36
28.1 38.9 20.3 1.37
28.15 38.9 20.3 1.37
28.2 38.9 20.3 1.37
28.25 38.9 20.3 1.37
28.3 39.0 20.3 1.36
28.35 39.0 20.3 1.36
28.4 39.0 20.3 1.34
28.45 39.0 20.3 1.33
28.5 39.0 20.3 1.31
28.55 39.0 20.3 1.29
28.6 39.0 20.4 1.27
28.65 39.0 20.4 1.25
2019-jz-R0520
1171 H20 T
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()

28.7 39.0 20.4 1.23
28.75 38.9 20.5 121
28.8 38.9 20.5 1.20
28.85 38.9 20.6 1.18
28.9 38.8 20.6 1.18
28.95 38.8 20.6 1.18
29 38.8 20.7 1.19
29.05 38.7 20.8 =
29.1 38.7 20.8 1.23
29.15 38.7 20.8 1.26
29.2 38.7 20.8 1.28
29.25 38.7 20.8 1.30
29.3 38.7 20.9 1.32
29.35 38.7 20.8 1.34
29.4 38.7 20.8 1.34
29.45 38.8 20.8 1.35
29.5 38.8 20.8 1.34
29.55 38.8 20.8 1.34
29.6 38.8 20.9 1.34
29.65 38.8 20.9 1.34
29.7 38.8 20.9 1.35
29.75 38.9 20.8 1.36
29.8 38.9 20.8 1.38
29.85 38.9 20.8 1.42
29.9 38.9 20.8 1.45
29.95 39.0 20.8 1.48
30 39.0 20.8 1.50

120142211
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
30.05 39.0 20.8 1.52
30.1 39.0 20.8 1.54
30.15 39.0 20.9 1.54
30.2 39.0 20.9 1.54
30.25 38.9 20.9 1.53
30.3 38.9 20.9 1.51
30.35 38.9 21.0 1.48
30.4 38.9 21.0 1.45
30.45 38.9 21.0 1.41
30.5 38.9 21.0 1.38
30.55 38.9 21.0 1.36
30.6 38.9 Okl 1.35
30.65 38.9 21.1 1.36
30.7 38.9 I 1.37
30.75 38.9 21.1 1.39
30.8 38.9 e 1.43
30.85 38.9 21.1 1.47
30.9 38.9 21.1 1.51
30.95 39.0 21.1 1.54
31 39.0 21.0 1.58
31.05 39.1 21.0 1.60
31.1 39.1 21.0 1.62
31.15 39.1 21.0 1.62
31.2 39.1 21.0 1.62
35 39.1 21.0 1.61
31.3 39.1 21.0 1.58
31.35 39.1 21.1 1.54
2019-jz-R0520
1300 H22 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
31.4 39.1 21.1 1.51
31.45 39.1 21.1 1.47
31.5 39.1 21.1 1.44
31.55 39.1 21.1 1.40
31.6 39.2 21.0 1.38
31.65 39.2 21.0 1.37
31.7 39.2 21.0 1.36
31.75 39.2 21.1 1.37
31.8 39.2 21.1 1.38
31.85 39.2 21.1 1.40
31.9 39.2 21.1 1.42
31.95 39.3 21.0 1.43
32 39.3 21.0 1.45
32.05 39.3 21.0 1.45
32.1 39.3 21.0 1.45
32.15 39.4 21.0 1.45
322 39.3 21.0 1.44
32.25 39.3 21.1 1.42
32.3 39.3 21.1 1.41
32.35 39.3 21.1 1.40
32.4 39.3 21.1 1.39
32.45 39.3 21.2 1.38
32.5 39.3 21.2 1.39
32.55 39.3 21.2 1.39
32.6 39.3 oZEl 1.41
32.65 39.4 21.1 1.43
32.7 39.4 21.1 1.45
2019-jz-R0520
1471 H22 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
32.75 39.5 21.1 1.48
32.8 39.5 21.0 1.49
32.85 39.5 21.0 1.52
32.9 39.6 20.9 1.54
32.95 39.7 20.9 1.55
33 39.7 20.9 1.55
33.05 39.8 20.8 1.56
33.1 39.8 20.8 1.55
33.15 39.8 20.8 1.54
33.2 39.8 20.8 1.51
33.25 39.9 20.8 1.49
333 39.9 20.8 1.46
33.35 39.9 20.8 1.43
33.4 39.9 20.8 1.39
33.45 40.0 20.8 1.36
33.5 40.0 20.8 1.33
33.55 40.0 20.8 1.30
33.6 40.0 20.8 1.28
33.65 40.0 20.8 1.28
33.7 40.0 20.8 1.27
33.75 40.0 20.8 1.28
33.8 40.1 20.7 1.30
33.85 40.1 20.7 1.32
33.9 40.1 20.7 1.35
33.95 40.1 20.7 1.38
34 40.2 20.7 1.40
34.05 40.2 20.7 1.43
2019-jz-R0520
1500 H22 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) 0
34.1 40.2 20.7 1.44
34.15 40.2 20.7 1.46
34.2 40.2 20.7 1.47
34.25 40.2 20.7 1.48
343 40.2 20.8 1.48
34.35 40.1 20.8 1.47
34.4 40.1 20.8 1.45
34.45 40.1 20.8 1.44
34.5 40.1 20.9 1.42
34.55 40.1 20.9 1.39
34.6 40.1 20.9 1.38
34.65 40.1 20.9 1.36
34.7 40.1 20.9 1.35
34.75 40.1 20.9 1.33
34.8 40.1 20.9 1.34
34.85 40.1 20.9 1.35
34.9 40.1 20.9 1.36
34.95 40.2 20.9 1.38
35 40.2 20.9 1.39
35.05 40.2 20.9 1.40
35.1 40.2 20.9 1.41
35.15 40.2 20.9 1.40
35.2 40.2 20.9 1.40
35.25 40.2 21.0 1.38
353 40.1 21.1 1.37
35.35 40.1 21.1 1.34
354 40.0 21.2 1.33
2019-jz-R0520
16Ul H:2211

Page of



oW R OB % B Gl

WET g
Certificate No.

K OE & R

Calibration Results

IS REFH B JEB L

Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
35.45 40.0 21.2 1.31
35.5 40.0 e 1.31
35.55 40.0 712 1.31
35.6 40.0 21.3 1.33
35.65 40.0 21.2 1.35
35.7 40.0 21.3 1.38
35.75 40.0 21.3 1.41
35.8 40.0 21.3 1.44
35.85 40.1 SEE) 1.47
35.9 40.1 21.2 1.51
35.95 40.1 21.2 1.53
36 40.1 21.3 1.55
36.05 40.1 21.2 1.56
36.1 40.2 I 1.57
36.15 40.2 21.2 1.57
36.2 40.3 e 1.56
36.25 40.3 21.1 1.54
36.3 40.4 21.1 1.51
36.35 40.4 21.1 1.47
36.4 40.4 21.1 1.44
36.45 40.4 21.0 1.40
36.5 40.4 21.0 1.36
36.55 40.5 21.0 1.33
36.6 40.5 21.0 1.29
36.65 40.5 21.0 1.26
36.7 40.6 20.9 1.25
36.75 40.6 20.9 1.25
2019-jz-R0520
1700 M2 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
36.8 40.7 20.9 1.26
36.85 40.7 20.8 1.26
36.9 40.7 20.8 1.28
36.95 40.7 20.8 1.31
37 40.8 20.8 1.33
37.05 40.8 20.8 1.35
37.1 40.8 20.8 1.37
37.15 40.9 20.7 1.38
37.2 40.9 20.7 1.39
37.25 40.9 20.8 1.38
37.3 40.9 20.7 1.39
37.35 40.9 20.8 1.38
37.4 40.9 20.8 1.37
37.45 40.9 20.8 1.35
37.5 40.9 20.8 1.33
37.55 41.0 20.8 1.31
37.6 41.0 20.8 1.30
37.65 41.0 20.8 1.29
3 7 41.0 20.7 1.28
37.75 41.0 20.7 1.26
37.8 41.0 20.7 1.26
37.85 41.0 20.7 1.25
37.9 41.0 20.8 1.26
37.95 41.0 20.8 1.26
38 41.1 20.7 1.26
38.05 41.1 20.7 1.26
38.1 41.1 20.7 1.26
2019-jz-R0520
1871 H2 71
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Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
38.15 41.2 20.7 1.26
38.2 41.2 20.7 1.26
38.25 41.2 20.7 1.24
38.3 41.2 20.7 1.23
38.35 41.2 20.7 1.22
38.4 41.1 20.8 1.19
38.45 41.2 20.8 1.17
38.5 41.2 20.8 1.16
38.55 41.2 20.8 1.14
38.6 41.2 20.7 1.14
38.65 41.2 20.7 1.14
38.7 41.3 20.7 1.15
38.75 41.3 20.6 L 7
38.8 41.4 20.6 1.19
38.85 41.4 20.6 1.22
38.9 41.4 20.6 1.23
38.95 415 20.6 1.25
39 41.5 20.6 1.27
39.05 41.5 20.6 1.28
39.1 415 20.6 1.28
39.15 415 20.5 1.28
39.2 41.6 20.5 1.27
39.25 41.6 20.5 1.26
39.3 41.7 20.4 1.24
39.35 41.7 20.4 1.22
39.4 41.7 20.4 1.19
39.45 41.7 20.4 1.17
2019-jz-R0520
1971 H2 71
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Certificate No.
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Calibration Results
Bz KLk R 1825 By b
Frequency AF Gain SWR
(GHz) dB(1/m) (dBi) ()
39.5 41.7 20.4 1.15
39.55 41.7 20.5 1.12
39.6 41.7 20.5 1.10
39.65 41.7 20.5 1.09
39.7 41.8 20.4 1.09
39.75 41.8 20.4 1.09
39.8 41.9 20.4 1.12
39.85 41.9 20.3 1.13
39.9 42.0 20.3 1.15
39.95 42.0 20.3 1.17
40 41.9 20.3 1.18
R HELE FAN € T
Uncertainty of calibration results
AF/Gain  U=0.7dB (k=2)
SWR(<2) U=0.10 (k=2)
UTZH
Blank below
2019-jz-R0520
2001 32271
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Calibration Results
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Calibration Curve

o0

45-
46-
44-

B 42-
=

OBH180400-28959002-AF(3m)

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

28 30
Freq (GHz)

26 40

30

OBH180400-28959002-Gain(3m)

10 f f . : : : i f . f
18 20 22 24 26 28 30 32 34 36 38 40
Freq (GHz)
2019-jz-R0520
2171 H2211
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OBH180400-28959002-SWR

18 20 22 24 26 28 30 32 34 36 38 40
Freq (GHz)

7Y Suggestion:
/

7 Y Statement:

L B O nas b B ER A R AR dE T &= e BIE 5T,

NIM is ONLY responsible for the complete certificate with the calibration stamp of NIM.
2. AUE S AR HE 25 SR AU PR HE R 5 2 B A 2K

The certificate is ONLY valid for the calibrated instrument.

3. AR S I ANE F RE, AER S LA SO9iE

The certificate is reported in both English and Chinese, with the Chinese version as standard.

B OfE R X %% R A #f

Calibrated by Checked by

2019-jz-R0520
F22 022 7T
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