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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11,2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx ANT 1 Mbps 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 30.680 |QP 22.80 18.44 6.47 3220 0.00 15.51 40.00 244 151 3
Hori. 194.825 |QP 22.60 16.40 7.85 32.08 0.00 14.77 43.50 28.7 122 358
Hori. 923.626 |QP 21.90 22.02 11.15 30.88 0.00 24.19 46.00 21.8 100 358
Hori. 2483.500 [PK 57.03 27.65 14.19 43.72 2.46 57.61 73.90 16.2 341 336
Hori. 4960.000 |PK 49.38 31.54 6.56 43.89 2.46 46.05 73.90 27.8 166 204
Hori. 7440.000 |PK 48.37 37.10 8.50 43.65 2.46 52.78 73.90 21.1 206 198
Hori. 9920.000 |PK 47.12 38.97 9.25 43.48 2.46 54.32 73.90 19.5 150 0
Hori. 19840.000 [PK 50.58 39.94 12.02 47.72 -9.54 4528 73.90 28.6 141 0
Vert. 30.928 |QP 23.10 18.35 6.47 32.20 0.00 15.72 40.00 242 100 303
Vert. 196.337 |QP 23.00 16.45 7.86 32.08 0.00 15.23 43.50 28.2 100 255
Vert. 920.884 |QP 21.80 22.03 11.14 3091 0.00 24.06 46.00 21.9 100 216
Vert. 2483.500 |PK 53.65 27.65 14.19 43.72 2.46 54.23 73.90 19.6 172 283
Vert. 4960.000 |PK 49.92 31.54 6.56 43.89 2.46 46.59 73.90 273 173 288
Vert. 7440.000 |PK 48.60 37.10 8.50 43.65 2.46 53.01 73.90 20.8 221 182
Vert. 9920.000 (PK 47.37 38.97 9.25 43.48 2.46 54.57 73.90 193 150 0
Vert. 19840.000 [PK 46.02 39.94 12.02 47.72 -9.54 40.72 73.90 33.1 131 110
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |Remark
Factor Factor
[MHz] [dBuv] | [dB/m] [dB] [dB] [dB] [dB] | [dBuv/m] | [dBuv/im]| [dB]
Hori. 2483.500 |AV 46.09 27.65 14.19 43.72 0.45 2.46 47.12 53.90 6.8 |*1)
Hori. 4960.000 |AV 39.67 31.54 6.56 43.89 0.45 2.46 36.79 53.90 17.1
Hori. 7440.000 [AV 39.64 37.10 8.50 43.65 0.45 2.46 44.50 53.90 9.4
Hori. 9920.000 AV 37.49 38.97 9.25 43.48 0.45 2.46 45.14 53.90 8.8
Hori. 19840.000 (AV 43.33 39.94 12.02 47.72 0.45 -9.54 38.48 53.90 154
Vert. 2483.500 |AV 44.50 27.65 14.19 43.72 0.45 2.46 45.53 53.90 8.4 |*1)
Vert. 4960.000 |AV 39.75 31.54 6.56 43.89 0.45 2.46 36.87 53.90 17.0
Vert. 7440.000 [AV 38.11 37.10 8.50 43.65 0.45 2.46 42.97 53.90 10.9
Vert. 9920.000 [AV 37.41 38.97 9.25 43.48 0.45 2.46 45.06 53.90 8.8
Vert. 19840.000 [AV 36.86 39.94 12.02 47.72 0.45 -9.54 32.01 53.90 21.9

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor

Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.
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Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12510206S-A-R3

Shonan EMC Lab.

No.3

October 7, 2018

22 deg.C, 55 %RH

Makoto Hosaka

(1 GHz - 2.8 GHz)

Tx ANT 1 Mbps 2480 MHz

Horizontal
Restricted-band band-edge Plot
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Vertical
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* Final result of restricted band edge was shown in tabular data.
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3 No.3 No.3 No.3

Date

Temperature / Humidity

October 13,2018
24 deg.C, 42 %RH

October 7, 2018
22 deg.C, 55 %RH

October 8, 2018
25 deg.C, 50 %RH

October 9, 2018
24 deg.C, 54 %RH

Engineer Shiro Kobayashi Makoto Hosaka Shiro Kobayashi Shiro Kobayashi
(30 MHz - 1000 MHz) (1 GHz-2.8 GHz) (2.8 GHz-13GHz) (13 GHz-26.5 GHz)
Mode Tx ANT 1 Mbps 2441 MHz
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*These plots data contains sufficient number to show the trend of characteristic features for EUT.
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7, 2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2402 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 30.624 (QP 23.00 18.46 6.46 32.20 0.00 15.72 40.00 242 150 358
Hori. 188.621 |QP 23.00 16.34 7.84 32.08 0.00 15.10 43.50 28.4 121 357
Hori. 945.831 |QP 21.70 22.13 11.23 30.68 0.00 24.38 46.00 21.6 100 359
Hori. 2390.000 |PK 50.74 27.86 14.11 43.71 2.46 51.46 73.90 224 400 354
Hori. 4804.000 [PK 50.73 3143 6.49 4391 2.46 47.20 73.90 26.7 202 161
Hori. 7206.000 [PK 48.65 36.79 8.31 43.66 2.46 52.55 73.90 21.3 322 155
Hori. 9608.000 [PK 49.02 38.51 9.20 43.64 2.46 55.55 73.90 18.3 143 34
Hori. 19216.000 |PK 49.49 40.14 11.69 48.17 -9.54 43.61 73.90 30.2 139 0
Vert. 31.475 [QP 22.90 18.13 6.48 32.20 0.00 15.31 40.00 24.6 100 310
Vert. 195.303 |QP 22.90 16.39 7.86 32.08 0.00 15.07 43.50 28.4 100 7
Vert. 921.851 |QP 21.80 22.02 11.14 30.90 0.00 24.06 46.00 21.9 100 200
Vert. 2390.000 [PK 50.69 27.86 14.11 43.71 2.46 51.41 73.90 224 152 346
Vert. 4804.000 [PK 50.40 31.43 6.49 4391 2.46 46.87 73.90 27.0 187 136
Vert. 7206.000 [PK 48.49 36.79 8.31 43.66 2.46 52.39 73.90 21.5 162 71
Vert. 9608.000 [PK 49.39 38.51 9.20 43.64 2.46 55.92 73.90 17.9 286 248
Vert. 19216.000 [PK 45.88 40.14 11.69 48.17 -9.54 40.00 73.90 339 125 99
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : | GHz - 13 GHz: 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant Fac. Loss Gain Duty Distance Result Limit Margin  [Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000 [AV 41.88 27.86 14.11 43.71 0.88 2.46 43.48 53.90 10.4 [*1)
Hori. 4804.000 [AV 41.13 3143 6.49 4391 0.88 2.46 3848 | 53.90 15.4
Hori. 7206.000 AV 38.86 36.79 8.31 43.66 0.88 2.46 43.64 53.90 10.3
Hori. 9608.000 [AV 39.58 38.51 9.20 43.64 0.88 2.46 46.99 53.90 6.9
Hori. 19216.000 |[AV 40.45 40.14 11.69 48.17 0.88 -9.54 3545 53.90 18.4
Vert. 2390.000 [AV 41.29 27.86 14.11 43.71 0.88 2.46 42.89 53.90 11.0 [*1)
Vert. 4804.000 [AV 41.12 31.43 6.49 4391 0.88 2.46 38.47 53.90 15.4
Vert. 7206.000 AV 38.81 36.79 8.31 43.66 0.88 2.46 43.59 53.90 10.3
Vert. 9608.000 [AV 39.76 38.51 9.20 43.64 0.88 2.46 47.17 53.90 6.7
Vert. 19216.000 [AV 36.58 40.14 11.69 48.17 0.88 -9.54 31.58 53.90 22.3
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/ 3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin  |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB]
Hori. 2402.000 [PK 104.03 27.86 14.12 43.71 2.46 104.76 - -
Hori. 2400.000 [PK 63.96 27.86 14.12 43.71 2.46 64.69 84.76 20.1
Vert. 2402.000 |[PK 102.35 27.86 14.12 43.71 2.46 103.08 - -
Vert. 2400.000 [PK 62.70 27.86 14.12 43.71 2.46 63.43 83.08 19.7

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz- 13 GHz : 20log (3.98 m/ 3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date October 7, 2018
Temperature / Humidity 22 deg.C, 55 %RH
Engineer Makoto Hosaka
(1 GHz - 2.8 GHz)
Mode Tx Nordic Original 2 Mbps 2402 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
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Vertical
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Trace Green : Peak Plot
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20dBc Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz-13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2441 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB] [cm] [deg]
Hori. 31.447 QP 23.00 18.14 6.48 32.20 0.00 1542 40.00 24.5 150 5
Hori. 196.201 |QP 23.00 16.44 7.86 32.08 0.00 15.22 43.50 28.2 126 356
Hori. 954.152 |QP 22.00 22.15 11.25 30.62 0.00 24.78 46.00 21.2 100 355
Hori. 2377.131 |PK 51.96 27.85 14.10 43.71 2.46 52.66 73.90 21.2 153 2
Hori. 4882.000 |PK 49.92 31.37 6.53 43.90 2.46 46.38 73.90 27.5 133 309
Hori. 7323.000 [PK 48.05 37.01 8.40 43.66 2.46 52.26 73.90 21.6 221 201
Hori. 9764.000 |PK 47.80 38.92 9.22 43.56 2.46 54.84 73.90 19.0 150 0
Hori. 19528.000 |PK 50.86 40.08 11.88 47.70 -9.54 45.58 73.90 28.3 141 0
Vert. 32.422 (QP 22.70 17.74 6.50 32.20 0.00 14.74 40.00 252 100 300
Vert. 196.981 |QP 23.00 16.51 7.87 32.08 0.00 15.30 43.50 28.2 100 3
Vert. 942.404 |QP 21.80 22.16 11.21 30.72 0.00 24 .45 46.00 21.5 100 290
Vert. 4882.000 |PK 49.34 31.37 6.53 43.90 2.46 45.80 73.90 28.1 159 326
Vert. 7323.000 [PK 48.07 37.01 8.40 43.66 2.46 52.28 73.90 21.6 114 218
Vert. 9764.000 |PK 47.90 38.92 9.22 43.56 2.46 54.94 73.90 18.9 150 0
Vert. 19528.000 |PK 46.62 40.08 11.88 47.70 -9.54 41.34 73.90 325 126 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : | GHz - 13 GHz: 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  [Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2377131 |AV 44 .46 27.85 14.10 43.71 0.88 2.46 46.04 53.90 7.9
Hori. 4882.000 |AV 39.51 31.37 6.53 43.90 0.88 2.46 36.85 53.90 17.1
Hori. 7323.000 |AV 37.93 37.01 8.40 43.66 0.88 2.46 43.02 53.90 10.9
Hori. 9764.000 |AV 38.33 38.92 9.22 43.56 0.88 2.46 46.25 53.90 7.7
Hori. 19528.000 |AV 41.26 40.08 11.88 47.70 0.88 -9.54 36.86 53.90 17.0
Vert. 4882.000 |AV 39.40 31.37 6.53 43.90 0.88 2.46 36.74 53.90 17.2
Vert. 7323.000 |AV 38.06 37.01 8.40 43.66 0.88 2.46 43.15 53.90 10.8
Vert. 9764.000 |AV 38.54 38.92 9.22 43.56 0.88 2.46 46.46 53.90 7.4
Vert. 19528.000 |AV 37.25 40.08 11.88 47.70 0.88 -9.54 32.85 53.90 21.1

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m/ 3.0 m) = 2.46 dB

13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11,2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2480 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] |Factor [dB]| [dBuV/m] | [dBuv/m] | [dB] [em] [deg]
Hori. 31.328 |QP 23.00 18.19 6.48 32.20 0.00 15.47 40.00 24.5 151 357
Hori. 193.859 |QP 22.90 16.49 7.85 32.08 0.00 15.16 43.50 28.3 123 357
Hori. 942.794 1QP 21.70 22.15 11.22 30.71 0.00 24.36 46.00 21.6 100 356
Hori. 2483.500 |PK 59.21 27.65 14.19 43.72 2.46 59.79 73.90 14.1 353 338
Hori. 4960.000 |PK 49.45 31.54 6.56 43.89 2.46 46.12 73.90 27.7 207 209
Hori. 7440.000 |PK 48.54 37.10 8.50 43.65 2.46 52.95 73.90 20.9 210 202
Hori. 9920.000 |PK 47.29 38.97 9.25 43.48 2.46 54.49 73.90 19.4 150 0
Hori. 19840.000 [PK 49.76 39.94 12.02 47.72 -9.54 44.46 73.90 29.4 141 0
Vert. 30.627 |QP 23.10 18.46 6.47 32.20 0.00 15.83 40.00 241 100 303
Vert. 198.039 |QP 23.00 16.56 7.87 32.08 0.00 15.35 43.50 28.1 100 355
Vert. 926.354 |QP 21.60 22.04 11.16 30.86 0.00 23.94 46.00 22.0 100 210
Vert. 2483.500 |PK 58.16 27.65 14.19 43.72 2.46 58.74 73.90 15.1 163 283
Vert. 4960.000 |PK 49.69 31.54 6.56 43.89 2.46 46.36 73.90 27.5 165 247
Vert. 7440.000 |PK 48.13 37.10 8.50 43.65 2.46 52.54 73.90 21.3 236 184
Vert. 9920.000 |PK 47.70 38.97 9.25 43.48 2.46 54.90 73.90 19.0 150 0
Vert. 19840.000 [PK 45.21 39.94 12.02 47.72 -9.54 39.91 73.90 33.9 129 110
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector | Reading | Ant.Fac. Loss Gain Duty Distance Result Limit Margin |[Remark
Factor Factor
[MHz] [dBuv] | [dB/m] [dB] [dB] [dB] [dB] | [dBuv/m] | [dBuv/im]| [dB]
Hori. 2483.500 |AV 48.67 27.65 14.19 43.72 0.88 2.46 50.13 53.90 3.8 [*1)
Hori. 4960.000 |AV 39.83 31.54 6.56 43.89 0.88 2.46 37.38 53.90 16.5
Hori. 7440.000 [AV 38.70 37.10 8.50 43.65 0.88 2.46 43.99 53.90 9.9
Hori. 9920.000 [AV 37.58 38.97 9.25 43.48 0.88 2.46 45.66 53.90 8.2
Hori. 19840.000 [AV 40.49 39.94 12.02 47.72 0.88 -9.54 36.07 53.90 17.8
Vert. 2483.500 |AV 47.07 27.65 14.19 43.72 0.88 2.46 48.53 53.90 54 1*1)
Vert. 4960.000 |AV 39.80 31.54 6.56 43.89 0.88 2.46 37.35 53.90 16.6
Vert. 7440.000 |AV 38.12 37.10 8.50 43.65 0.88 2.46 43.41 53.90 10.5
Vert. 9920.000 |AV 37.78 38.97 9.25 43.48 0.88 2.46 45.86 53.90 8.0
Vert. 19840.000 [AV 36.15 39.94 12.02 47.72 0.88 -9.54 31.73 53.90 22.2

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor

Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
1 +81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12510206S-A-R3

Shonan EMC Lab.

No.3

October 7, 2018

22 deg.C, 55 %RH

Makoto Hosaka

(1 GHz - 2.8 GHz)

Tx Nordic Original 2 Mbps 2480 MHz

Horizontal
Restricted-band band-edge Plot
¥ Agilent R T
Ref 1186 dBpY Atten 20 dB
#EmiPk
Log A *

. A
\
\
IR
vl 82 /

V3 FC| ! —

£(6:
FTun
Swp

Center 2.483 50 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical

Restricted-band band-edge Plot
R T

3 Agilent
Ref 168 dBpY Atten 26 dB
EmiPk

#Emi

i &
\
\
I
vl 82 / L b

V3 FC o

£(6:
FTun
Swp

Center 2.483 50 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #4BH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 13, 2018 October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1GHz-2.8 (2.8 GHz-13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx Nordic Original 2 Mbps 2441 MHz
80
70
60 —— QP Limit
— &
g O 64 ——PK Limit
S 50
= T O & O AV Limit
0 [ ® -
= 40 O Hori./QP
= & D .
= X O  Hori./PK
3 30 O Hori/AV
m g) or1.
20 X Vert./QP
& X Vert/PK
10 X Vert/AV
0
10 100 1000 10000 100000

Frequency [MHZz]

*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1 GHz-2.8 (2.8 GHz -13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2405 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 30.641 [QP 22.81 18.46 6.47 32.20 0.00 15.54 40.00 24.4 119 13
Hori. 193.766 |QP 22.03 16.49 7.85 32.08 0.00 14.29 43.50 29.2 105 359
Hori. 921.405 |QP 21.20 22.02 11.14 30.90 0.00 2346 46.00 22.5 100 359
Hori. 2390.000 |PK 51.23 27.86 14.11 43.71 2.46 51.95 73.90 21.9 400 343
Hori. 4810.000 |PK 49.71 31.44 6.49 4391 2.46 46.19 73.90 27.7 154 202
Hori. 7215.000 [PK 48.98 36.81 8.32 43.66 2.46 5291 73.90 20.9 303 199
Hori. 9620.000 |PK 48.21 38.55 9.19 43.63 2.46 54.78 73.90 19.1 112 47
Hori. 19240.000 [PK 49.62 40.17 11.71 48.13 -9.54 43.83 73.90 30.0 140 0
Vert. 32.559 [QP 22.76 17.69 6.50 32.20 0.00 14.75 40.00 252 100 353
Vert. 195.802 [QP 22.04 16.41 7.86 32.08 0.00 14.23 43.50 29.2 100 351
Vert. 925.349 |QP 21.18 22.02 11.16 30.87 0.00 23.49 46.00 22.5 100 246
Vert. 2390.000 |PK 50.53 27.86 14.11 43.71 2.46 51.25 73.90 22.6 158 238
Vert. 4810.000 [PK 49.70 31.44 6.49 4391 2.46 46.18 73.90 27.7 178 134
Vert. 7215.000 [PK 48.52 36.81 8.32 43.66 2.46 5245 73.90 21.4 141 49
Vert. 9620.000 |PK 49.04 38.55 9.19 43.63 2.46 55.61 73.90 18.2 222 255
Vert. 19240.000 |PK 45.30 40.17 11.71 48.13 -9.54 39.51 73.90 343 129 100
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin  [Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 2390.000 |AV 41.99 27.86 14.11 4371 0.00 2.46 42.71 53.90 11.2 [*1)
Hori. 4810.000 |AV 40.06 31.44 6.49 4391 0.00 2.46 36.54 53.90 17.4
Hori. 7215.000 [AV 38.84 36.81 8.32 43.66 0.00 2.46 42.77 53.90 11.1
Hori. 9620.000 [AV 38.98 38.55 9.19 43.63 0.00 2.46 45.55 53.90 8.4
Hori. 19240.000 |AV 42.51 40.17 11.71 48.13 0.00 -9.54 36.72 53.90 17.2
Vert. 2390.000 |AV 41.54 27.86 14.11 43.71 0.00 2.46 42.26 53.90 11.6 |*1)
Vert. 4810.000 |AV 40.43 31.44 6.49 4391 0.00 2.46 3691 53.90 17.0
Vert. 7215.000 ([AV 39.30 36.81 8.32 43.66 0.00 2.46 43.23 53.90 10.7
Vert. 9620.000 |AV 40.23 38.55 9.19 43.63 0.00 2.46 46.80 53.90 7.1
Vert. 19240.000 [AV 37.31 40.17 11.71 48.13 0.00 -9.54 31.52 53.90 224
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)
20 dBc Data Sheet (RBW 100 kHz, VBW 300 kHz)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin  [Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB]
Hori. 2405.000 |[PK 102.50 27.85 14.12 43.71 2.46 103.22 - -
Hori. 2400.000 [PK 52.83 27.86 14.12 43.71 2.46 53.56 83.22 29.7
Vert. 2405.000 |[PK 101.41 27.85 14.12 43.71 2.46 102.13 - -
Vert. 2400.000 [PK 50.78 27.86 14.12 43.71 2.46 51.51 82.13 30.6

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : | GHz - 13 GHz: 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m /3.0 m) = -9.54 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission
(Reference Plot for band-edge)

Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic Chamber No.3
Date October 7, 2018
Temperature / Humidity 22 deg.C, 55 %RH
Engineer Makoto Hosaka
(1 GHz - 2.8 GHz)
Mode Tx IEEE802.15.4 2405 MHz
Horizontal
Restricted-band band-edge Plot Authorized-band band-edge Plot
# Agilent R T i Agilent R T
Mkl 2.405 00 GHz
Ref 109.5 dBpv Atten 20 dB Ref 109.5 dBpY Atten 20 dB 10419 dBpy
#EmiPk #Peak
Log x Log
10 10
B/ / \ B/ / \
/ \ [T
[
AR i
#LgAy / \ Lgl:v ﬂj lﬁ
A O IV . N”w 5152 N n
w3 FCf o i v3 FC '
. MMW\MWMM e e sl o ) .mwwmwwwm m*”"w
FTun Flun
Swp Swp
Center 2.399 @9 GHz Span 59 MHz Center 2,330 @0 GHz Span 59 MHz

#Res BH (CISPR) 1 MHz #UBH 3 MHz

Sneep 1.84 ms (1201 pts) #Res BH 106 kHz BN 300 kHz

Sweep 4.8 ms (1261 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

Vertical
Restricted-band band-edge Plot Authorized-band band-edge Plot
#: Agilent R T 4 Agilent R T
Mkrl 2.485 @8 GHz
REF%ESA dBy fitten 20 dB RSF i@g.!l dBwy Atten 26 dB 19468 dBpY
Lu:}" I * LD:a

L il

) N
|
|

s Al

#Lgfv /

- 1

5182 NV ‘V\

o P T AP N i s v _
£6F) MJAWWWWM/ \NM g [ iy et it MMMM

FTn FTun

Swp Snp

Center 2,390 0@ GHz Span 50 MHz Center 2.390 00 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #UBH 3 MHz Sweep 1.04 ms (1201 pts) #hes BH 100 kHz #UBH 300 kHz Sweep 4.8 ms (1281 prs)

Trace Green : Peak Plot
Trace Purple : Average Plot

20dBc Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Radiated Spurious Emission
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14,2018  October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1GHz-2.8 (2.8 GHz-13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2440 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHZ] [dBuV] [dB/m] [dB] [dB] Factor [dB] | [dBuV/m] | [dBuV/m] [dB] [em] [deg]
Hori. 31.808 [QP 22.69 18.00 6.48 32.20 0.00 14.97 40.00 25.0 109 8
Hori. 194.387 |QP 22.04 16.45 7.85 32.08 0.00 14.26 43.50 29.2 116 359
Hori. 892.039 |QP 20.42 22.12 11.05 31.14 0.00 2245 46.00 235 131 358
Hori. 4880.000 [PK 48.66 31.37 6.53 43.90 2.46 45.12 73.90 28.7 169 85
Hori. 7320.000 [PK 48.29 37.00 8.40 43.66 2.46 52.49 73.90 21.4 158 152
Hori. 9760.000 [PK 47.57 38.92 9.22 43.56 2.46 54.61 73.90 19.2 150 0
Hori. 19520.000 |PK 50.63 40.09 11.88 47.70 -9.54 45.36 73.90 28.5 141 0
Vert. 30.081 [QP 22.72 18.67 6.45 32.20 0.00 15.64 40.00 243 118 355
Vert. 196.442 |QP 22.03 16.46 7.87 32.08 0.00 14.28 43.50 29.2 100 359
Vert. 930.087 |QP 20.20 22.11 11.17 30.82 0.00 22.66 46.00 233 124 359
Vert. 4880.000 [PK 48.73 31.37 6.53 43.90 2.46 45.19 73.90 28.7 116 318
Vert. 7320.000 [PK 47.83 37.00 8.40 43.66 2.46 52.03 73.90 21.8 112 210
Vert. 9760.000 [PK 4728 38.92 9.22 43.56 2.46 54.32 73.90 19.5 100 0
Vert. 19520.000 [PK 46.59 40.09 11.88 47.70 -9.54 41.32 73.90 32.5 124 99
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Average measurement value with duty factor
Polarity Frequency Detector Reading Ant Fac. Loss Gain Duty Distance Result Limit Margin  [Remark
Factor Factor
[MHZ] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]
Hori. 4880.000 [AV 38.77 31.37 6.53 43.90 0.00 2.46 35.23 53.90 18.7
Hori. 7320.000 |AV 37.88 37.00 8.40 43.66 0.00 2.46 42.08 53.90 11.8
Hori. 9760.000 [AV 38.60 38.92 9.22 43.56 0.00 2.46 45.64 53.90 8.3
Hori. 19520.000 |AV 42.98 40.09 11.88 47.70 0.00 -9.54 37.71 53.90 16.2
Vert. 4880.000 [AV 38.99 31.37 6.53 43.90 0.00 2.46 35.45 53.90 18.4
Vert. 7320.000 |AV 37.78 37.00 8.40 43.66 0.00 2.46 41.98 53.90 11.9
Vert. 9760.000 [AV 38.54 38.92 9.22 43.56 0.00 2.46 45.58 53.90 8.3
Vert. 19520.000 AV 38.09 40.09 11.88 47.70 0.00 -9.54 32.82 53.90 21.1

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log (3.98 m /3.0 m) = 2.46 dB

13 GHz - 40 GHz : 20log (1.0 m/ 3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401
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Radiated Spurious Emission

Report No. 12510206S-A-R3

Test place Shonan EMC Lab.

Semi Anechoic Chamber No.3 No.3 No.3

Date October 14, 2018 October 10, 2018 October 11, 2018

Temperature / Humidity 24 deg.C, 42 %RH 25 deg.C, 50 %RH 23 deg.C, 56 %RH

Engineer Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki

(30 MHz - 1000 MHz) (1 GHz -13 GHz) (13 GHz -26.5 GHz)
Mode Tx IEEE802.15.4 2475 MHz
(* PK: Peak, AV: Average, QP: Quasi-Peak)
Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Distance Result Limit Margin Height Angle |Remark
[MHz] [dBuV] [dB/m] [dB] [dB] Factor [dB]| [dBuV/m] | [dBuV/m] [dB] [em] [deg]

Hori. 31.876 |QP 22.75 17.97 6.49 32.20 0.00 15.01 40.00 249 147 4
Hori. 189.480 |QP 22.03 16.36 7.84 32.08 0.00 14.15 43.50 29.3 101 360
Hori. 936.019 |QP 21.08 22.10 11.19 30.77 0.00 23.60 46.00 22.4 152 359
Hori. 2483.500 |PK 54.58 27.65 14.22 43.72 2.46 55.19 73.90 18.7 236 201
Hori. 4950.000 |PK 48.81 31.46 6.56 43.89 2.46 45.40 73.90 28.5 100 0
Hori. 7425.000 |PK 47.59 37.06 8.50 43.65 2.46 51.96 73.90 21.9 119 198
Hori. 9900.000 |PK 46.15 38.96 9.24 43.49 2.46 53.32 73.90 20.5 100 0
Hori. 19800.000 [PK 49.39 39.92 12.00 47.72 -9.54 44.05 73.90 29.8 141 0
Vert. 30.719 |QP 22.78 18.43 6.47 32.20 0.00 15.48 40.00 24.5 108 352
Vert. 187.856 |QP 22.04 16.29 7.83 32.08 0.00 14.08 43.50 29.4 100 349
Vert. 934.313 |QP 21.02 22.08 11.19 30.79 0.00 23.50 46.00 22.5 145 352
Vert. 2483.500 |PK 54.03 27.65 14.22 43.72 2.46 54.64 73.90 19.2 100 142
Vert. 4950.000 |PK 48.60 31.46 6.56 43.89 2.46 45.19 73.90 28.7 100 0
Vert. 7425.000 |PK 47.04 37.06 8.50 43.65 2.46 51.41 73.90 22.4 100 210
Vert. 9900.000 |PK 47.37 38.96 9.24 43.49 2.46 54.54 73.90 19.3 100 0
Vert. 19800.000 [PK 45.28 39.92 12.00 47.72 -9.54 39.94 73.90 33.9 128 96

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log (1.0 m/3.0 m)= -9.54 dB

Average measurement value with duty factor

Polarity Frequency Detector | Reading Ant.Fac. Loss Gain Duty Distance Result Limit Margin [Remark
Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dB] [dBuV/m] | [dBuV/m] [dB]

Hori. 2483.500 |AV 46.74 27.65 14.22 43.72 0.00 2.46 47.35 53.90 6.6 |*1)
Hori. 4950.000 |AV 40.56 31.46 6.56 43.89 0.00 2.46 37.15 53.90 16.8
Hori. 7425.000 [AV 39.60 37.06 8.50 43.65 0.00 2.46 43.97 53.90 9.9
Hori. 9900.000 AV 37.96 38.96 9.24 43.49 0.00 2.46 45.13 53.90 8.8
Hori. 19800.000 AV 41.73 39.92 12.00 47.72 0.00 -9.54 36.39 53.90 17.5
Vert. 2483.500 |AV 45.12 27.65 14.22 43.72 0.00 2.46 45.73 53.90 8.2 [*1)
Vert. 4950.000 |AV 40.44 31.46 6.56 43.89 0.00 2.46 37.03 53.90 16.9
Vert. 7425.000 [AV 38.97 37.06 8.50 43.65 0.00 2.46 43.34 53.90 10.6
Vert. 9900.000 AV 38.60 38.96 9.24 43.49 0.00 2.46 45.77 53.90 8.1
Vert. 19800.000 [AV 36.45 39.92 12.00 47.72 0.00 -9.54 31.11 53.90 22.8

Result = Reading + Ant.Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 13 GHz : 20log(3.98 m/3.0 m) = 2.46 dB
13 GHz - 40 GHz : 20log(1.0 m/3.0 m) = -9.54 dB
Duty factor refer to "Duty factor Calculation chart" sheet.
*1) Not out of band emission (Leakage Power)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Report No.

Test place

Semi Anechoic Chamber
Date

Temperature / Humidity
Engineer

Mode

Radiated Spurious Emission
(Reference Plot for band-edge)

12510206S-A-R3

Shonan EMC Lab.

No.3

October 10, 2018

25 deg.C, 50 %RH

Shiro Kobayashi

(1 GHz - 2.8 GHz)

Tx IEEE802.15.4 2475 MHz

Horizontal
Restricted-band band-edge Plot
3 Agilent R T
Ref 109.7 dBpY Atten 26 dB
4EmiPk
Log *
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dB/ \

\
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sLofy /
V152, e / \\ S PN ——

Y3 F( T

£(f:
FTun
Swp

Center 2.483 50 GHz Span 50 MHz
#Res BW (CISPR) 1 MHz #4BH 3 MHz Sweep 1.04 ms (1201 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

Vertical
Restricted-band band-edge Plot
¥ Agilent R T
Ref 1063 dBwY ftten 20 dB
#EmiPk
Lo *
0 &
&/ \

\
fl 4
#LgAv /
LAY Y // \ v it

3 FC o

£(6:
FTun
Swp

Center 2.483 50 GHz Span 50 MHz
#Res BH (CISPR) 1 MHz #WBH 3 MHz Sweep 1.04 ms (1261 pts)

Trace Green : Peak Plot
Trace Purple : Average Plot

* Final result of restricted band edge was shown in tabular data.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Radiated Spurious Emission
(Plot data, Worst case)
Report No. 12510206S-A-R3
Test place Shonan EMC Lab.
Semi Anechoic No.3 No.3 No.3 No.3 No.3
Chamber
Date October 14, 2018 October 7,2018  October 8, 2018 October 9, 2018 October 11, 2018
Temperature / 24 deg.C, 22 deg.C, 25 deg.C, 24 deg.C, 24 deg.C,
Humidity 42 %RH 55 %RH 50 %RH 54 %RH 42 %RH
Engineer Shiro Kobayashi Makoto Hosaka  Shiro Kobayashi Shiro Kobayashi Yasumasa Owaki
(30 MHz - 1000 (1GHz-2.8 (2.8 GHz-13 (13 GHz -18 (18 GHz -26.5
MHz) GHz) GHz) GHz) GHz)
Mode Tx IEEE802.15.4 2440 MHz
80
70
60 ——— QP Limit
§ s Q] ——PK Limit
- | 2 e O AV Limit
% 20 [ é O Hori./QP
::s & X O Hori./PK
30
é O Hori/AV
20 3 X Vert/QP
S e X Vert/PK
10 X Vert/AV
0
10 100 1000 10000 100000
Frequency [MHz]

*These plots data contains sufficient number to show the trend of characteristic features for EUT.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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Conducted Spurious Emission

Report No. 12510206S-A-R3

Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room

Date September 25, 2018

Temperature / Humidity 26 deg. C/50 % RH

Engineer Yosuke Ishikawa

Mode Tx BT LE 500 kbps 2402 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL #% Agilent RL
Ml 12.29 kHz Mkrl 573 kHz
Ref -28 dBm wfitten 28 dB -89.75 dBn_ | Ref -1 dBm wfitten 20 dB 86,36 dBm
#Peak #Peak
Log Log
19 10
4B/ 4B/
LgAv LgAv
s1 52 132
vs Fef V3 FC
AR Al
£ £ T ARTTON D ARPRTY
f<(5)®k F'(Fu)n M‘“—. ,f i e N o ICRVIER VI P Ao A s
FFT Rl WWW?WWWWWMWW Smp
Start 9.00 kHz Stop 150.06 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator] Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.29 -89.8 0.01 9.8 2.0 1 -77.9 300 6.0 -16.7 45.8 62.5
573.00 -80.9 0.02 9.8 2.0 1 -69.0 30 6.0 12.2 324 20.2

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC L

ab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 500 kbps 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
4 Agilent RL # Agilent RL
Mkrl 12,52 kHz Mkrl 175 kHz
Ref -28 dBm #fitten 20 dB -90.29 dBm Ref -18 dBm #ftten 20 dB -79.79 dBm
#Peak #Peak
Log Log
18 10
4B/ 4B/
LgAv LgAv
51 %52 51 %52
V3 FC U3 FC
ARl & AR
£if) £ A VTN T PRV FURC TR B PRI WY PO O R TROP APTR RV PRy
£<50k W\WW b il FT LA e it bt oy iy
FFT MW‘I' % ¥ |'||le‘ i G e T T T Sw;n
Start 9.00 kHz Stop 150.06 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.52 -90.2 0.01 9.8 2.0 1 -78.4 300 6.0 -17.1 45.6 62.7
175.00 -79.8 0.01 9.8 2.0 1 -68.0 300 6.0 -6.7 22.7 29.4

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3

Test place Shonan EMC Lab. No.1 Measurement Room

Date September 25, 2018

Temperature / Humidity 26 deg. C/50 % RH

Engineer Yosuke Ishikawa

Mode Tx BT LE 500 kbps 2480 MHz

9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL #% Agilent RL
Mkrl 1276 kHz Mkrl 156 khz

Ref -20 don #fizten 20 dB <904 B | Ref 10 dEn #fitten 20 dB -80.58 B
Log Log
1a 1a
B/ dB/

LgAv
51 %52
Y3 FC
AR
E'(Fi)n [Pl bl ¥ _h' VA R P b e
Swp
Start 9.00 kHz Stop 150.06 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.76 -90.4 0.01 9.8 2.0 1 -78.6 300 6.0 -17.4 454 62.8
150.00 -80.6 0.01 9.8 2.0 1 -68.8 300 6.0 -7.5 24.0 31.5

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
5 Agilent RL 3 Agilent RL
Mirl 9.59 kHz Mirl 424 kHz
Ref -28 dBm #Atten 20 dB -84.47 dBm | Ref -10 dBm #Atten 20 dB -88.19 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
LgAv LgRv
s1 52
V3 FC
AR
g%)n T Y AN AT A A bbb b 4
Start 9.69 kHz Stap 150.88 kHz Start 150 kHz Stop 39.980 MHz
#Res BH 200 Hz #WBH 620 Hz Sweep 2.279 5 (1201 prs)_ #Res BH 10 kHz #YBH 30 kHz Swesp 285.3 ms (1201 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
9.59 -84.5 0.01 9.8 2.0 1 =727 300 6.0 -11.4 47.9 59.3
424.00 -80.2 0.02 9.8 2.0 1 -68.4 300 6.0 -7.1 15.0 22.1

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL #% Agilent RL
Mkrl 18,64 kHz Merl 156 kHz
Ref 28 dBn #fitten 20 dB -95.28 dBm_ | Ref -10 dBm #fitten 20 dB -80.27 dBm
#Peak #Peak
Log Log
18 10
dB/ dB/
LgAv LgAv
$152 $1 %2
3 PO} U3 FC
AR A
£ £(h: AR
Fotk Y g S forvim bt e o b o R
FFT L Swp
Start 9.00 kHz Stop 150.06 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator] Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)] [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
10.64 -85.3 0.01 9.8 2.0 1 -73.5 300 6.0 -12.2 47.0 59.2
150.00 -80.3 0.01 9.8 2.0 1 -68.5 300 6.0 -7.2 24.0 31.2

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.1 Measurement Room
Date September 25, 2018
Temperature / Humidity 26 deg. C/50 % RH
Engineer Yosuke Ishikawa
Mode Tx BT LE 2 Mbps 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL #% Agilent RL
Mkrl 10.64 kHz Mkrl 156 kHz
Ref -28 dBm #fitten 20 dB -86.46 dBm Ref -18 dBm #ftten 20 dB -79.54 dBm
#Peak #Peak
Log Log
18 10
dB/ 4B/
LgAv LgAv
51 %52 51 %52
V3 FC1 3 FC
AR AR
fg;)@k ﬁf)i o T o T - TP PTT ATTY
FFT %WWWWWWWWW Sw;n e
Start 9.00 kHz Stop 150.06 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
10.64 -86.5 0.01 9.8 2.0 1 -74.6 300 6.0 -13.4 47.0 60.4
150.00 -79.5 0.01 9.8 2.0 1 -67.7 300 6.0 -6.5 24.0 30.5

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 12.454 kHz Mkrl 225 kHz
Ref -28 dBm #ftten 20 dB -56.94 dBm Ref -18 dBm #ftten 20 dB -79.08 dBm
#Peak #Peak
Log Log
10 18
dB/ dB/
LgAw LgAv
s1 52 51 %52
U3 Fef o U3 FC
AR AR
£(fr £(f):
KS@k FTun M.l‘" \“‘"‘-l '\“l.nn"lLJ ™ Jmlli JrIA Ll i 1\‘ l\“‘m. H\r\ nl ’hl' IJV 'Il ‘\
FFT Smp
Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 s (2001 pts) #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (20081 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
12.45 -86.9 0.01 9.8 2.0 1 -75.1 300 6.0 -13.9 45.6 59.5
225.00 -79.1 0.02 9.8 2.0 1 -67.3 300 6.0 -6.0 20.5 26.5

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2441 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 13.794 kiz Merl 156 kHz
Ref -28 dBm #Atten 20 dB -87.34 dBm Ref -18 dBm #ftten 20 dB -78.76 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
LgAw LgAv
51 %52
U3 FC
AR
s(f) Hoiele ol 0 ()
FTun Ww m NPT i 1'.:;“ ul‘ ’
ity | < e i
Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (20081 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
13.79 -87.3 0.01 9.8 2.0 1 -75.5 300 6.0 -14.3 44.8 59.1
150.00 -78.8 0.01 9.8 2.0 1 -66.9 300 6.0 -5.7 24.0 29.7

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx ANT 1 Mbps 2480MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mirl 13371 kHz Mkrl 329 khz
Rof 20 dbn #hitten 20 dB 6766 dEn | Ref ~10 den Wiitten 201 dB -79.87 B
Log Log
1o 1a
dB/ dB/
LgAw LgAv
5152
Uz FC
AR,

£ M,‘ L

Lt Lol |
b FTur e LT T AP RPANRIE TN RS S P
l Swp

Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 10 kHz #YBH 30 kHz Sweep 285.3 ms (2001 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
13.37 -87.7 0.01 9.8 2.0 1 -75.9 300 6.0 -14.6 45.0 59.6
329.00 -79.9 0.02 9.8 2.0 1 -68.0 300 6.0 -6.8 17.2 24.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx Nordic Original 2 Mbps 2402 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 11.758 kHz Mkrl 299 kHz
Ref -28 dBm #Atten 20 dB -53.25 dBm Ref -18 dBm #ftten 20 dB -80.17 dBm
#Peak #Peak
Log Log
10 18
dB/ dB/
LgAw LgAv
51 %52
U3 FC
ARG
E'(Fi)n L R L T an._“ S i !
H P " ﬂ Fmi‘ WWWF Swp
Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (20081 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
11.75 -83.3 0.01 9.8 2.0 1 -71.4 300 6.0 -10.2 46.2 56.4
299.00 -80.2 0.02 9.8 2.0 1 -68.3 300 6.0 -7.1 18.0 25.1

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
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Report No.
Test place

Date

Temperature / Humidity
Engineer

Mode

Conducted Spurious Emission

125

10206S-A-R3

Shonan EMC Lab. No.5 Shielded Room
September 26, 2018
25 deg. C/49 % RH
Yosuke Ishikawa

Tx Nordic Original 2 Mbps 2441 MHz

9 kHz - 150 kHz

150 kHz - 30 MHz

#Peak
Log
16
dB/

Start

2 Agilent

Ref -2@ dBm

#fitten 20 dB

RL

Mkrl 13.442 kHz
-§3.36 dBm

i Agilent

Ref -18 dBm #fitten 20 dB

RL
Mkrl 158 kHz
-79.88 dBm

#Peak
Log

18
dB/

b
FTun iy i Gl L)

,WL,. AP AL et Ll
ety i T T miin

008 kHz

Stop 150.608 kHz

Start 158 kHz

Stop 30.800 MHz

#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (2001 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
13.44 -83.4 0.01 9.8 2.0 1 -71.5 300 6.0 -10.3 45.0 55.3
150.00 -79.0 0.01 9.8 2.0 1 -67.2 300 6.0 -5.9 24.0 29.9

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018
Temperature / Humidity 25 deg. C/49 % RH
Engineer Yosuke Ishikawa
Mode Tx Nordic Original 2 Mbps 2480 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 12.596 kHz Mkrl 156 kHz
Ref -28 dBm #ftten 20 dB -53.46 dBm Ref -18 dBm #ftten 20 dB -86.23 dBm
#Peak #Peak
Log Log
10 18
dB/ dB/
LgAw LgAv
v 51 %52
U3 FC U3 FC
AR A
£0f) £(f): ]
<50 Fun [ b Pkl g AL i
FFT ' Smp
Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBHW 628 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (20081 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
12.60 -83.5 0.01 9.8 2.0 1l -71.6 300 6.0 -10.4 45.5 55.9
150.00 -80.2 0.01 9.8 2.0 1| -684 300 6.0 -7.2 24.0 312

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 1, 2018
Temperature / Humidity 25 deg. C/59 % RH
Engineer Shiro Kobayashi
Mode Tx IEEE802.15.4 2405 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 12.384 kHz Mkrl 871 kHz
Ref -8 dBm “Atten 20 dB -88.37 dBm | Ref -18 dBn #Atten 20 dB -79.53 dBm
#Peak #Peak
Log Log
19 10
dB/ dB/
LgAv
51 52
U3 FC
AR &
é:'(FL)n ik Mol A A T P Y SRR PO o
Swp
Start 9.008 kHz Stop 150,806 kHz Start 156 kHz Stop 38.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (1261 pts)
Frequency | Reading| Cable |Attenuator] Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.38 -88.4 0.01 9.8 2.0 1 -76.6 300 6.0 -15.3 45.7 61.0
871.00 -79.5 0.03 9.8 2.0 1 -67.7 30 6.0 13.6 28.8 152

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Conducted Spurious Emission

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date October 1, 2018
Temperature / Humidity 25 deg. C/59 % RH
Engineer Shiro Kobayashi
Mode Tx IEEE802.15.4 2440 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
#% Agilent RL #% Agilent RL
Mkrl 13.46 kHz Mkrl 175 kHz
Ref -28 dBm #ftten 20 dB -90.39 dBm Ref -18 dBm #ftten 20 dB -86.19 dBm
#Peak #Peak
Log Log
10 18
dB/ dB/
LgAw LgAv
s1 52 51 %52
U3 FC U3 FC
ARl 3 A
£(fr £(f):
F<50k Mﬂgww Fri [Pttt b Aot il e
FFT i m’ﬁ' ¥ ~“ rw b Wi WFWW *WWWW WW W WWWW W | s
Start 9.00 kHz Stop 150.00 kHz Start 150 kHz Stop 30.800 MHz
#Res BH 200 Hz #VBW 628 Hz Sweep 2.279 5 (1201 pts)_ #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ma (1261 pts)
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] [[dBuV/m] [dB]
13.46 -90.4 0.01 9.8 2.0 1 -78.6 300 6.0 -17.3 45.0 62.3
175.00 -80.2 0.01 9.8 2.0 1 -68.4 300 6.0 -7.1 22.7 29.8

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]
EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)

N: Number of output

*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Report No.
Test place

Date

Temperature / Humidity

Conducted Spurious Emission

12510206S-A-R3
Shonan EMC Lab. No.5 Shielded Room

October 12, 2018

25 deg. C/36 % RH

Engineer Kazutaka Takeyama
Mode Tx IEEE802.15.4 2475 MHz
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL #% Agilent RL
Mkrl 12,832 kHz Mkrl 156 kHz
Ref -28 dBm #fitten 20 dB -88.27 dBm Ref -18 dBm #ftten 20 dB -80.67 dBm
#Peak #Peak
Log Log
19 18
dB/ dB/
LgAv LgAv
51 %52
Y3 FC
Al
E'(FL)H [Py bk ST LRSS N PATRPRY FRY W P Y Ty g A
WMWPW‘F’M Swn
Start 9.008 kHz Stop 156.606 kHz Start 156 kHz Stop 38.00G MHz
#Res BH 260 Hz #WBH 620 Hz Sweep 2.279 5 (2001 pts)_ #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)_
Frequency | Reading| Cable |Attenuator| Antenna N EIRP | Distance| Ground E Limit | Margin | Remark
Loss Loss Gain* | (Number bounce | (field strength)
[kHz] [dBm] [dB] [dB] [dBi] | of Output)| [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
12.03 -88.3 0.01 9.8 2.0 1 -76.5 300 6.0 -15.2 45.9 61.1
150.00 -80.1 0.01 9.8 2.0 1 -68.3 300 6.0 -7.0 24.0 31.0

E [dBuV/m] = EIRP [dBm] - 20 log (Distance [m]) + Ground bounce [dB] + 104.8 [dBuV/m]

EIRP[dBm] = Reading [dBm] + Cable loss [dB] + Attenuator Loss [dB] + Antenna gain [dBi] + 10 * log (N)
N: Number of output
*2.0 dBi was applied to the test result based on KDB 558074 since antenna gain was less than 2.0 dBi.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Report No.

Test place

Date

Temperature / Humidity
Engineer

Mode

BT LE 500 kbps

Power Density

12510206S-A-R3

Shonan EMC Lab. No.1 Measurement Room / No.5 Shielded Room
September 25, 2018

26 deg. C/50 % RH

Yosuke Ishikawa

Tx

Freq. Reading

[MHz] [dBm]

Cable | Atten. | Result| Limit |Margin
Loss | Loss
[dB] | [dB] [[dBm]|[dBm]| [dB]

2402.00 -10.24

1.69 | 9.85 [ 1.30 | 8.00 | 6.70

2440.00 -10.04

1.70 | 9.84 [ 1.50 | 8.00 | 6.50

2480.00 -10.19

1.71 | 9.84 | 1.36 | 8.00 | 6.64

BT LE 2 Mbps

Freq. Reading

[MHZz] [dBm]

Cable | Atten. | Result| Limit [Margin
Loss | Loss
[dB] | [dB] |[dBm]|[dBm]| [dB]

2402.00 -21.52

1.69 | 9.85 [ -998 | 8.00 | 17.98

2440.00 -21.39

1.70 | 9.84 [ -9.85 | 8.00 | 17.85

2480.00 -21.52

1.71 | 9.84 | -9.97 | 8.00 | 17.97

Sample Calculation:

Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss

*The equipment and cables were not used for factor 0 dB of the data sheets.

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
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Power Density

Report No. 12510206S-A-R3
Test place Shonan EMC Lab. No.5 Shielded Room
Date September 26, 2018 October 1, 2018
Temperature / Humidity 25 deg. C/49 % RH 25 deg. C/59 % RH
Engineer Yosuke Ishikawa Shiro Kobayashi
Mode Tx
ANT 1 Mbps
Freq. Reading | Cable | Atten. [ Result| Limit [Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -15.76 1.69 | 9.85 | -4.22 | 8.00 | 12.22
2441.00 -15.64 1.70 | 9.84 | -4.10 | 8.00 | 12.10
2480.00 -15.88 1.71 | 9.84 | -433 | 8.00 |12.33
Nordic Original 2 Mbps
Freq. Reading | Cable | Atten. [ Result | Limit [Margin
Loss | Loss
[MHZz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2402.00 -18.36 1.69 | 9.85 | -6.82 | 8.00 | 14.82
2441.00 -18.15 1.70 | 9.84 | -6.61 | 8.00 | 14.61
2480.00 -18.43 1.71 | 9.84 | -6.88 | 8.00 | 14.88
IEEE802.15.4
Freq. Reading | Cable | Atten. | Result| Limit |Margin
Loss | Loss
[MHz] [dBm] [dB] | [dB] | [dBm]|[dBm]| [dB]
2405.00 -17.68 1.69 | 9.85 | -6.14 | 8.00 | 14.14
2440.00 -18.13 1.70 | 9.84 | -6.59 | 8.00 | 14.59
2475.00 -18.32 1.71 | 9.84 | -6.77 | 8.00 | 14.77

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss

October 12,2018
25 deg. C/36 % RH
Kazutaka Takeyama

UL Japan, Inc.

Shonan EMC Lab.
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BT LE 500 kbps

Power Density

BT LE 2 Mbps

2402 MHz

2402 MHz

. Agilent

Ref -18 dBm

RL
Mirl 2.481 987 7 GHz
#Atten 10 dB -21.52 dBm

#Peak
Log

1

18
dB/

Ak

L

LaAv

5182

V3 FC

£k
50k

Swn

Center 2.462 @
#Res BH 3 kHz

@ 8 GHz Span 1.8 MHz

#BH 3.1 kHz Sweep 191 ms (1201 pts)_

2440 MHz

2440 MHz

#Peak
Log
18
dB/

LaRw

s1 82
V3 FC

£(fx

f>58k
Swp

Center

% Agilent

Ref @ dBm

#Atten 20 dB

RL
Mikrl 2.448 249 GHz
-16.84 dBm

% Agilent

Ref -18 dBm

RL
Merl 2.439 987 7 GHz
#ftten 10 dB -21.39 dBm

#Peak
Log

14
dB/

WWHVWWW‘WWWWW

WW\W

Lgfv

51 82

V3 FC

£k
50k

Swp

2.448 000 GHz

#Res BH 3 kHz

#UBH 9.1 kHz

Span 1.2 MHz
Sweep 127.4 ms (1201 pts)_

Center 2,440 @
#Res BH 3 kHz

0 G GHz Span 1.8 MHz

#JBH 9.1 kHz Sweep 191 ms (1261 pts)_

2480 MHz

2480 MHz

¥ Agilent

Ref 18 dBm

RL
Mkrl 2.479 986 1 GHz
#Atten 10 dB —21.32 dBm

#Peak
Log

18
dB/

Ay

I R n

ot

LgRw

S1 82

Y3 FC

£(f):
50k

Svp

Center 2,450 @
#Res BH 3 kHz

0 @ GHz Span 1.8 MHz

#YBH 9.1 kHz Sweep 191 ms (1201 prs)_
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Power Density

ANT 1 Mbps Nordic Original 2 Mbps
2402 MHz 2402 MHz
3 Agilent RL - Agilent RL
Mkrl 2481 935 2 GHz Mkrl 2.462 112 7 GHz
Rgf ;1@ dBm #Atten 18 dB -15.76 dBm Rgf El@ dBm #Atten 10 dB -18.36 dBm
+Peal T #Peal
Log o Al Log e
i |l v 16 W W
4/ [N VLm . j\vﬂ' I 48/ I J‘JJM MN / v ﬂ/‘N N
: K s i F e
¥
LgAv LaAw
5152 SLs2
V3 FC Y3 FC
AR AR
£0 £0fx
50k 58k
Svp Snp
Center 2.402 008 § GHz Span 888 kHz Center 2.482 B8 @ GHz Span 1.3 MHz
#Res BH 3 kHz #BH 9.1 kHz Sweep §4.96 ms (1201 prs) | #Res BH 3 kHz #YBH 9.1 kHz Sweep 138 ms (1201 pts)_
2441 MHz 2441 MHz
¥ Agilent RL 3 Agilent RL
Mkrl 2,448 984 5 GHz Mkrl 2.448 971 4 GHz
Ref -18 dBm #Rtten 16 dB -15.64 dBm Ref -18 dBm #Atten 10 dB -18.15 dBm
#Peak T #Peak
Los o e Leg 5
Saha's .
B/ i, f W /\Jﬂw.\}\fl 1 48/ A ]‘Iﬂ w ﬂfﬂNl f’lmn . )
e T i AT
LgAv Lafw
51 52 s1 52
V3 FC V3 FC
AR AA
£0: £0)
50k 56k
Swp Shp
Center 2.441 @08 © GHz Span 886 kHz Center 2.441 888 @ GHz Span 1.3 MHz
#Res BH 3 kHz #YBH 9.1 kHz Sweep 84.96 ms (1201 pts)_ | #Res BH 3 kHz #YBH 9.1 kHz Sweep 138 ms (1201 pts)
2480 MHz 2480 MHz
Agilent RL # Agilent RL
Merl 2,479 970 3 GHz Mkrl 2.479 971 3 GHz
Rsf ;1@ dBm #Atten 10 dB -15.88 dBm Ref -18 dBm #ftten 16 dB -18.43 dBm
#Peal A #Peak
s A :
GiT 4 ]‘-ﬂ wfv 16 J\_Mu\
) [ g o/ (i Ao \Wﬂ N gt " *u"‘%ﬁ“w iy
! ¥
LgAv LaRw
51 82 S1 52
V3 FC V3 FC
AR AA
£ £()
50k 58k
Sup Sup
Center 2.430 008 6 GHz Span 888 kHz Center 2.480 B8 @ GHz Span 1.3 MHz
#Res BN 3 kHz #VBH 9.1 kHz Sweep 84.96 ms (1201 prs)_ | sRes BH 3 kHz #UBH 9.1 kHz Sweep 138 ms (1201 pts)_
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Lor

MMWM
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|

LaAy

5152

Y3 FC|

£
250k

Swp

Center 2.440 900 GHz
#Res BH 3 kHz

#YBH 9.1 kHz

Span 2.4 MHz
Sweep 254.7 ms (1201 pts)

2475 MHz

3% Agilent

Ref -18 dBm

#Atten 10 dB

RL
Mkrl 2,475 @38 GHz
-18.32 dBm

#Peak
Log

1

¢

18

dB/ YWY M

T e

TR

V

I

LAy
51 82

V3 FC

£():
258k

Swp

Center 2.475 080 GHz
#Res BH 3 kHz

#VBH 9.1 kHz

Span 2.4 MHz
Sweep 254.7 ms (1201 pts)_
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Power Density
IEEE.802.15.4
2405 MHz
2440 MHz
% Agilent RL
Merl 2.448 434 GHz
Ref —18 dBm #htten 10 dB -18.13 dBm
#Peak

UL Japan, Inc.
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APPENDIX 2: Test instruments
Test Instruments
Last . q Calibration
Local ID Test LLIE Description Manufacturer Model Serial Calibration (o D Interval
Name ID Due Date
Date (Month)
KTS-06 AT 145110 | Digital Tester | SANWA PC500 7019240 2018/3/5 2019/3/31 12
KTS-07 AT 145111 | Digital Tester | SANWA PC500 7019232 2017/10/11 | 2018/10/31 12
KTS-08 AT 145095 | Digital Tester | SANWA PC500 7019224 2018/3/5 2019/3/31 12
SATI10-16 AT 160494 | Attenuator Weinschel Corp. | 54A-10 83406 2017/12/8 | 2018/12/31 12
SCC-G14 AT 145175 | Coaxial Cable | Suhner SUCOFLEX 31600/2 2018/3/19 2019/3/31 12
102
SOS-09 AT 146318 | Humidity A&D AD-5681 4061484 2017/12/21 | 2018/12/31 12
Indicator
SOS-13 AT 146321 | Humidity CUSTOM CTH-202 Q.C.17 2017/12/21 2018/12/31 12
Indicator
SRENT-09 AT 150461 | Spectrum AGILENT E4440A MY461863 2017/11/8 2018/11/30 12
Analyzer (KEYSIGHT) 92
SSA-03 AT 145801 | Spectrum AGILENT E4448A MY482501 2018/8/30 2019/8/31 12
Analyzer 52
SSA-02 AT,RE 145800 | Spectrum AGILENT E4448A MY482501 2018/3/5 2019/3/31 12
Analyzer 06
SAT3-13 CE 150923 | Attenuator JFW S50HF-003N 2018/2/22 2019/2/28 12
SCC-Al12/A | CE 144966 | Coaxial Suhner/Suhner/ | RG223U/141 | -/0901-269( 2018/4/9 2019/4/30 12
13/SRSE-01 Cable&RF TOYO PE/NS4906 RF
Selector Selector)
SLS-01 CE 145538 | LISN Rohde & ENV216 100511 2018/2/26 2019/2/28 12
Schwarz
SLS-02 CE 145539 | LISN Rohde & ENV216 100512 2018/2/26 2019/2/28 12
Schwarz
SOS-16 CE 167990 | Humidity CUSTOM CTH-202 708Q08R 2018/3/27 2019/3/31 12
Indicator
STM-25 CE 145745 | Terminator TME CT-01 BP - 2017/12/14 | 2018/12/31 12
COTS-SEM | CE,RE 144865 | EMI Software | TSJ TEPTO-DV( - - - -
I-1 RE,CE,RFIL.M
F)
KIM-09 CE,RE 145929 | Measure KOMELON KMC-36 - - - -
STR-01 CE,RE 145790 | Test Receiver | Rohde & ESU40 100093 2018/4/13 2019/4/30 12
Schwarz
STS-02 CE,RE 145793 | Digital HIOKI 3805-50 80997819 2018/3/8 2019/3/31 12
Hitester
KIM-02 RE 146432 | Measure TAJIMA GL19-55 - - - -
KSA-08 RE 145089 | Spectrum AGILENT E4446A MY461805 2017/10/10 | 2018/10/31 12
Analyzer 25
SAEC-01(S | RE 145561 | Semi-Anechoi | TDK SAEC-01(SV |1 2018/7/19 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAEC-02(S | RE 145598 | Semi-Anechoi | TDK SAEC-02(SV | 2 2018/7/15 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAEC-03(N | RE 145565 | Semi-Anechoi | TDK SAEC-03(NS | 3 2018/6/2 2019/6/30 12
SA) ¢ Chamber A)
SAEC-03(S | RE 145566 | Semi-Anechoi | TDK SAEC-03(SV | 3 2018/7/17 2019/7/31 12
VSWR) ¢ Chamber SWR)
SAF-03 RE 145126 | Pre Amplifier | SONOMA 310N 290213 2018/2/16 2019/2/28 12
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile
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Last . . Calibration
Local ID e LR Description Manufacturer Model Serial Calibration Calihration Interval
Name ID Due Date
Date (Month)
SAF-04 RE 145127 | Pre Amplifier | Toyo TPAO118-36 2072554 2018/6/26 2019/6/30 12
Corporation
SAF-05 RE 145128 | Pre Amplifier | Toyo TPAO118-36 1440490 2018/2/15 2019/2/28 12
Corporation
SAF-06 RE 145005 | Pre Amplifier | Toyo TPAO118-36 1440491 2018/9/14 2019/9/30 12
Corporation
SAF-08 RE 145007 | Pre Amplifier | Toyo HAP18-26W 19 2018/3/27 2019/3/31 12
Corporation
SAT10-05 RE 145136 | Attenuator(ab | AGILENT 8493C-010 74864 2017/11/22 | 2018/11/30 12
ovelGHz)
SATI10-12 RE 151609 | Attenuator Weinschel Corp. | 54A-10 81601 2018/3/22 2019/3/31 12
SAT6-13 RE 167094 | Attenuator JFW SOHF-006N 2018/2/9 2019/2/28 12
SCC-G41 RE 151617 | Coaxial Cable | Junkosha MWX221-01 1612S006 2018/1/29 2019/1/31 12
000NFSNMS/
B
SCC-G43 RE 156380 | Coaxial Cable | HUBER+SUNE | SUCOFLEX | SNMY 2018/7/10 2019/7/31 12
R 104 E 13406/4E
SCC-G44 RE 168300 | Coaxial Cable | HUBER+SUNE | SUCOFLEX 800070/4A 2018/3/28 2019/3/31 12
R 104
SCC-G45 RE 168301 | Coaxial Cable | HUBER+SUNE | SUCOFLEX 800137/2E 2018/3/28 2019/3/31 12
R 102 E A
SFL-02 RE 145301 | Highpass MICRO-TRONI | HPM50111 51 2017/11/16 | 2018/11/30 12
Filter CS
SFL-18 RE 145305 | Highpass MICRO-TRONI | HPM50111 119 2018/4/20 2019/4/30 12
Filter CS
SHA-01 RE 145383 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-725 2018/7/23 2019/7/31 12
SHA-02 RE 145384 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-726 2018/7/23 2019/7/31 12
SHA-03 RE 145501 | Horn Antenna | Schwarzbeck BBHA9120D | 9120D-739 2018/7/23 2019/7/31 12
SHA-04 RE 145512 | Horn Antenna | ETS Sep-60 LM3640 2018/7/23 2019/7/31 12
LINDGREN
SIM-02 RE 147479 | Measure KOMELON KMC-36 - - - -
SIM-09 RE 145336 | Measure PROMART SEN1935 - - - -
SLA-07 RE 145529 | Logperiodic Schwarzbeck VUSLPI111B | 196 2018/6/17 2019/6/30 12
Antenna
SOS-01 RE 146316 | Humidity A&D AD-5681 4062555 2017/10/30 | 2018/10/31 12
Indicator
SOS-03 RE 146317 | Humidity A&D AD-5681 4063325 2017/10/30 | 2018/10/31 12
Indicator
SOS-05 RE 146293 | Humidity A&D AD-5681 4062518 2017/10/30 | 2018/10/31 12
Indicator
STR-08 RE 150463 | Test Receiver | Rohde & ESW44 101581 2017/11/24 | 2018/11/30 12
Schwarz
STS-03 RE 146210 | Digital HIOKI 3805-50 80997823 2017/10/16 | 2018/10/31 12
Hitester
STS-04 RE 146211 | Digital HIOKI 3805-50 80997827 2018/3/8 2019/3/31 12
Hitester

*Hyphens for Last Calibration Date, Calibration Due Date and Cal Int (month) are instruments that
Calibration is not required (e.g. software), or instruments checked in advance before use.

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or
international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means

of an unbroken chains of calibrations.

CE: Conducted Emission test
RE: Radiated Emission test
AT: Antenna Terminal Conducted test

Test item:

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401




