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o [ THE R AT B (NIMD 2 [ 5 e e B T B REA AT 70 O f B XG0 8 THEROR P . 1999
FRMEEE T EHRTEZ RS (CIPMD (B SRR () A E 5002 B 25 Kk BORSHE 5 Il B e
P HINPL) (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).

JREE BAR R 4T ISO/MEC17025 Arif, i H &P E E AT R 2 (CNAS) ALK
EMRHL (APMP) B& PP HIAHERIIIERES) (CMCs) {EEFRHER (BIPM) KH LS
BAzEE A~ 4. 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).

2020 £, NIM Al CNAS il il SR BARIEAME SIZEE 1R I55%, AN NIM (TS0
A AR H L PR R 7 A 0 25 SR (P 3R 24 77 - NIM and CNAS signed a Memorandum of Understanding
(MOU) for Recognition of Technical Assessment in Laboratory Accreditation Field in 2020, in which
CNAS recognizing the technical supporting role of NIM in laboratory accreditation and the traceability
of NIM’s calibration / test results.

W HE 25 FAH 2 FE I PPAL AR IR FF A JIF1059 RFUFRAEIESK . The evaluation and expression
of uncertainty of the calibration results are in line with the requirements of JJF1059 series standards.

BHAEFT IR/ Z IR H AR S (K5 . ZFR) Reference documents (Code,Name)
JJF 1897-2021 30MHz-1GHz Jll & K 212 AN
NIM-ZY-XD-DJ-002 #£tk AUHE. XTEJEIH . B & R miw R &R L4545 .

BEHEIN IR 25 F J b f5. Calibration place and environment

15 % Temperature: 396 HbrS Location: £°F Changping &35 OATS
2% Humidity: 38% RH H'E Others: /

RHEE I TR (hn) HEREE (5 AruEM i)/ EAE

Reference Standards (Including the Reference Material) / Instruments used

F I 5 A Fame | ERHRNE
Name s Ll St Certificate No. Due Date
Range Uncertainty/Accuracy (YYYY-MM-DD)
R B 2% 5 BT A 100kHz~ (0.1~0.3)dB XDgp2023-01941 2024/06/30
Vector Network 8.5GHz (k=2)
Analyzer
UNTNSE 7P 30MHz~ (0.4~1.0)dB [2014]E EARTHIE ~ 2027/07/28
REMEARERE 1GHz (k=2) T 278 5
Metrology Standard
of Antenna
Measurement Based
on Ground-Reflection
Range

2019-jz-R0520
250319771
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1)

(2)

(1)

(2)

(3)

1. BEZZ# 4 Calibration Reference Standard Documents

JJF 1897-2021 (30MHz~1GHz & KL R HEMIE)
JJF 1897-2021 Calibration Specification for Measurement Antennas from 30MHz
to 1GHz

NIM-ZY-XD-DJ-002 #EIR. XNHE. X EH . B E Rk MWK 2R 1 HEE L
BeH

bR E PR S
The above standards contain the following documents:

GB/T 6113.106-2018 {Jo4R FIEHL A BT LW & 15 o5 A & /7 iR V28 1-6
iy o IEPUAT BT M B %% EMC REARAED

GB/T 6113.106-2018 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)

CISPR 16-1-6-2022 Specification for Radio Disturbance and Immunity Measuring

Apparatus and Methods-Part 1-6: Radio Disturbance and Immunity Measuring
Apparatus — EMC Antenna Calibration.

Blank below
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2. RHEULRH Notes for the calibration details

(1) B H&sa s 5 b2 R 2 REOE LT A BURcA (BLF5 CISPR 16-1-6-2022 Al
ANSI C63.5-2017)brE HH B T 7 fih B R 5 5 DU 2 AR BRI R 26 R 2
The free-space or near free-space antenna factor is the default parameter used for
measuring the electric field strength radiated from a device under test, according to
the present standard for EMC antenna calibrations, CISPR 16-1-6-2022 and ANSI
C63.5-2017.

(2) ARG R RBOVE H B2 0 R R H 2 HHE CISPR 16-1-6-2022 57 8.4
A1 ANSI C63.5-2017 55 5 & 1 AR #E A LE DL R RE 8 2611 T I 245 201«
1) W RRESH R BK-FRSEZ A R Y 10m;

2) W RREIIAKFRAL

3) KR E B T v B2 2m;

4) BWCREAE Im ~ 4m = BEVG N 2 B TR K70 .

The antenna factor in this certificate is near free-space antenna factor, which is

measured according to the Standard Site Method in Clause 8.4 of CISPR 16-1-6-

2022 and Clause 5 ANSI C63.5-2017 under the following specific conditions:

1) The separation between the reference points projected horizontally on the ground
is 10m;

2) Both the transmit antenna and receive antenna are set up horizontally polarized;

3) The transmit antenna is 2m in height;

4) Receive antenna is scanning between 1m to 4m vertically to measure the
maximum field strength.

(3) JFiRE A4 e AR 60m>40m, TUEHBKAK 5m &4 10m 1
& BE=mLeEM; 98%MH M PR A T =6mm LA,
The dimension of the metal ground plane is 60m>40m. An isosceles triangular metal
mesh with a base length of 5 m and a height of 10 m is laid all around. The flatness
is within=6mm for the 98% sampling points at the metal ground plane.

2019-jz-R0520
41319771
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3. K#EHE Calibration Data
IS RE& R
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
30 27.0 -27.2
31 26.7 -26.6
32 26.3 -26.0
33 26.0 -25.4
34 25.7 -24.8
35 25.0 -23.9
36 24 .8 -23.5
37 24.7 -23.1
38 24.1 -22.3
39 23.5 -21.5
40 23.0 -20.8
41 22.7 -20.2
42 224 -19.7
43 21.8 -18.9
44 21.0 -17.9
45 20.7 -17.4
46 20.3 -16.9
47 19.8 -16.1
48 19.1 -15.3
49 18.6 -14.5
50 18.2 -14.0
51 17.8 -134
52 17.2 -12.7
53 16.5 -11.8
54 16.0 -11.2
55 15.6 -10.6
56 15.2 -10.0
2019-jz-R0520
Hsuidki9m
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3. KHEHHE Calibration Data (4%)
LB REFHE W
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
57 14.4 9.1
58 13.9 -8.4
59 13.4 -7.8
60 13.0 -7.2
61 12.3 -6.4
62 11.7 -5.7
63 11.2 -5.0
64 10.8 -4.4
65 10.3 -3.8
66 9.7 -3.1
67 9.2 -2.5
68 8.8 -2.0
69 8.4 -1.4
70 8.0 -0.9
71 7.6 -0.4
L 7.3 0.0
73 7.1 0.4
74 6.9 0.7
75 6.8 0.9
76 6.8 1.1
77 6.7 1.2
78 6.7 1.3
79 6.8 1.3
80 6.9 1.4
81 6.9 1.4
82 6.9 =
83 7.1 1.5
2019-jz-R0520
Feni L1911
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3. KHEHHE Calibration Data (4%)
AR REFRH W a5
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
84 7.2 1.5
85 7.4 1.4
86 7= 1.4
87 7.6 1.4
88 7.8 1.3
89 7.9 1.3
90 8.1 1.2
91 8.2 1.2
92 8.3 1.2
93 8.5 1.1
94 8.6 1.1
95 8.7 1.1
96 8.9 1.0
97 9.0 1.0
98 9.1 1.0
99 9.2 1.0
100 9.3 0.9
101 9.5 0.8
102 9.5 0.8
103 9.6 0.8
104 9.8 0.8
105 9.9 0.8
106 9.9 0.8
107 9.9 0.9
108 90 1.0
109 9.9 1.0
110 9.9 1.1
2019-jz-R0520
F7ui3t19

Page of



b H O & B % W i B G;D

WET g
Certificate No.

K OE & R

Calibration Results

3. KHEHHE Calibration Data (4%)
AR REFRH W a5
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
111 9.8 1.3
112 9.8 1.4
113 9.9 1.4
114 10.0 1.4
115 10.0 1.5
116 9.9 1.6
117 9.9 jEd
118 10.1 1.6
119 10.2 1.5
120 10.4 1.4
121 10.4 1.5
122 10.4 =5
123 10.5 1.5
124 10.6 1.4
125 10.6 1.5
126 10.6 1.6
127 10.6 1.7
128 10.5 1.8
129 10.4 2.0
130 10.2 2.3
131 10.1 2.4
132 10.1 2.5
133 10.1 2.6
134 9.9 2.8
135 9.8 3.0
136 9.8 =t
137 9.8 32
2019-z-R0520
e ui k190
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3. KHEHHE Calibration Data (4%)
AR REFRH W a5
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
138 9.7 33
139 9.6 3.5
140 9.5 27
141 9.4 3.8
142 9.4 3.9
143 9.2 4.1
144 9.1 43
145 9.0 4.4
146 9.0 4.5
147 8.9 4.6
148 8.8 4.8
149 8.7 5.0
150 8.7 54
151 8.7 o=
152 8.7 52
153 8.6 53
154 8.6 5.4
155 8.6 5.4
156 8.6 5.5
157 8.5 5.6
158 8.3 5.9
159 8.2 6.0
160 8.2 6.1
161 8.2 6.2
162 8.1 6.3
163 8.0 6.4
164 8.0 6.5
2019-jz-R0520
ot It19m
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3. KHEHHE Calibration Data (4%)
RS REZH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
165 8.0 6.5
166 8.0 6.6
167 8.0 6.7
168 8.0 6.7
169 8.0 6.8
170 7.9 6.9
171 7.9 6.9
172 7.9 7.0
173 7.9 7.0
174 7.9 71
175 7.9 7=
176 7.9 T2
177 =9 72
178 8.0 =
179 8.0 =3
180 8.0 7.3
181 8.0 7.4
182 8.0 7.4
183 8.1 7.4
184 8.1 7.4
185 8.2 7.4
186 8.2 7.4
187 8.3 7.4
188 8.4 7.2
189 8.7 7
190 9.0 6.8
191 9.3 6.6
2019-jz-R0520
10011971
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3. KHEHHE Calibration Data (4%)
RS REFRH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
192 9.5 6.4
193 9.4 6.5
194 9.3 6.7
195 9.1 7.0
196 8.9 7.1
197 8.8 73
198 8.8 7.4
199 8.7 7.5
200 8.7 7.6
205 8.6 19
210 8.8 7.9
215 8.9 7.9
220 9.2 7.9
225 9.3 8.0
230 9.5 7.9
235 9.8 7.9
240 10.0 7.9
245 10.1 79
250 10.3 7.9
255 10.5 79
260 10.6 7.9
265 10.7 8.0
270 10.9 7.9
275 11.0 8.0
280 11.2 8.0
285 11.4 7.9
290 11.6 7.9
2019-jz-R0520
Fuudion
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3. KHEHHE Calibration Data (4%)
RS REZH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
295 11.6 8.0
300 11.8 8.0
305 11.9 8.0
310 12.0 8.1
315 12.2 8.0
320 1298 8.0
325 12.4 8.1
330 12.5 8.1
335 12.7 8.0
340 12.7 8.1
345 12.8 8.1
350 13.0 8.1
355 13.2 8.0
360 13.4 8.0
365 134 8.0
370 13.7 7.9
375 13.8 7.9
380 13.9 79
385 13.9 8.0
390 14.0 8.1
395 14.0 8.1
400 14.0 8.2
405 14.2 8.2
410 14.4 8.1
415 14.5 8.1
420 14.6 8.1
425 14.8 8.0
2019-jz-R0520
120141971
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3. KHEHHE Calibration Data (4%)
RS REZH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
430 14.9 8.0
435 15.1 7.9
440 152 7.8
445 15.5 7.7
450 15.6 7.7
455 154 =7
460 15.7 7.8
465 15.7 7.9
470 15.7 7.9
475 15.8 19
480 16.0 7.8
485 16.1 7.8
490 16.3 i
495 16.4 7
500 16.5 =
505 16.5 I
510 16.7 =
515 16.6 7.8
520 16.5 8.0
55 16.5 8.1
530 16.5 8.2
535 16.5 8.3
540 16.6 8.2
545 16.7 8.2
550 16.9 8.1
555 17.0 8.1
560 17.1 8.1
2019-jz-R0520
130141971
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3. KHEHHE Calibration Data (4%)
RS REZH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
565 17.0 8.2
570 72 8.2
575 17.3 8.1
580 17.3 8.2
585 17.3 8.3
590 17.4 8.3
595 17.4 8.3
600 17.5 8.3
605 17.5 8.3
610 17.6 8.3
615 17.7 8.3
620 17.7 8.3
625 17.7 8.4
630 17.8 8.4
635 17.8 8.4
640 17.9 8.5
645 18.1 8.3
650 18.2 8.2
655 18.4 8.2
660 18.4 8.2
665 18.3 8.3
670 18.3 8.4
675 18.4 8.4
680 18.5 8.4
685 18.6 8.3
690 18.7 8.3
695 18.8 8.3
2019-jz-R0520
140141971

Page of



b H O & B % W i B G;D

WET g
Certificate No.

K OE & R

Calibration Results

3. KHEHHE Calibration Data (4%)
RS REFRH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
700 18.8 8.3
705 18.9 8.2
710 19.0 8.2
715 19.1 8.2
720 19.2 8.2
725 19.3 8.1
730 19.5 7.9
735 19.6 7.9
740 19.5 8.1
745 19.5 8.2
750 19.5 8.2
755 19.4 8.3
760 19.5 8.4
765 19.5 8.4
770 19.6 8.3
S5 19.6 8.4
780 19.7 8.4
785 19.7 8.4
790 19.7 8.4
795 19.8 8.4
800 19.9 8.4
805 20.1 8.3
810 20.2 8.2
815 20.2 8.2
820 20.4 8.1
825 20.4 8.2
830 20.3 8.2
2019-jz-R0520
150141971
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3. KHEHHE Calibration Data (4%)
RS REZH ¥
Frequency Fa Gain
(MHz) (dB(m™)) (dBi)
835 20.4 8.3
840 20.3 8.4
845 20.3 8.4
850 20.3 8.5
855 20.3 8.5
860 20.4 8.5
865 20.6 8.3
870 20.7 8.3
875 20.7 8.3
880 20.8 8.4
885 20.8 8.3
890 20.8 8.4
895 20.9 8.3
900 21.0 8.3
905 21.1 8.3
910 21.2 8.2
915 21.3 8.1
920 214 8.1
925 21.4 8.1
930 21.3 8.3
935 21.2 8.4
940 21.2 8.5
945 21.1 8.6
950 21.2 8.6
955 21.2 8.6
960 21.2 8.6
965 21.2 8.7
2019-jz-R0520
16011971
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3. KHEHHE Calibration Data (4%)

RS REZH ¥

Frequency F, Gain

(MHz) (dB(m™)) (dBi)
970 21.3 8.7
975 21.3 8.7
980 21.3 8.7
985 21.4 8.6
990 21.6 8.6
995 ZET 8.4
1000 21.8 8.4

FHESS A E JE (i d

Expanded Uncertainty of the measurement

(1) RERHFa
Antenna factor Fa
54K Hybrid antenna
U=1.0dB (k=2) (30MHz~200MHz)
U=0.7 dB (k=2) (200MHz~1000MH?z)

(2) R&kdn G
Antenna gain G
H 4K Hybrid antenna
U=1.0dB (k=2) (30MHz~200MHz)
U=0.7 dB (k=2) (200MHz~1000MH?z)

Blank below
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K2k 2 B Antenna factor (dBm™)
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Fig.1 Near free-space antenna factor
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()

20

KEEW3% Antenna gain (dBi)

1) 300
BF Frequency(MHz)

[ 2 Rk
Fig.2 Antenna gain
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Z 1Y Suggestion:
/

74 B Statement:
L B hngs “FERFEREV R AE T HE” eI AT

2. AEF IR HE LS AU T HE R = 48 A R
The certificate is ONLY valid for the calibrated instrument.
3. AUEF R SC I FIE 5 RIE, HER & XU SO

NIM is ONLY responsible for the complete certificate with the calibration stamp of NIM.

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

BOE R ghL %% R

Calibrated by Checked by

F1901 31977
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