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Test place UL Japan, Inc.  Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date
Temperature / Humidity 21deg.C. , 61%
Engineer Makoto Hosaka
Mode Tx, 2402 MHz

Bluetooth, DH5,

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [deg.]

Hori. 2390.000 PK 54.6 27.6 13.3 40.2 55.3 73.9 18.6 100 116
Hori. 2658.000 PK 54.0 28.1 13.6 40.4 55.3 73.9 18.6 100 157
Hori. 4804.000 PK 56.9 30.6 5.5 40.1 52.9 73.9 21.0 100 169
Hori. 6875.611 PK 50.6 35.6 6.4 38.2 54.4 73.9 19.5 106 229
Hori. 7206.000 PK 58.3 36.0 6.7 38.3 62.7 73.9 11.2 100 161
Hori. 9608.000 PK 46.5 38.4 7.8 37.3 55.4 73.9 18.5 100 0
Hori. 12010.000 PK 47.6 39.7 9.0 38.4 57.9 73.9 16.0 100 0
Vert. 2390.000 PK 55.3 27.6 13.3 40.2 56.0 73.9 17.9 107 125
Vert. 2658.000 PK 55.0 28.1 13.6 40.4 56.3 73.9 17.6 100 120
Vert. 4804.000 PK 55.5 30.6 5.5 40.1 51.5 73.9 22.4 100 148
Vert. 6875.611 PK 52.1 35.6 6.4 38.2 55.9 73.9 18.0 113 220
Vert. 7206.000 PK 59.2 36.0 6.7 38.3 63.6 73.9 10.3 100 216
Vert. 9608.000 PK 46.3 38.4 7.8 37.3 55.2 73.9 18.7 100 0
Vert. 12010.000 PK 47.0 39.7 9.0 38.4 57.3 73.9 16.6 100 0
Hori. 2658.000 AV 47.6 28.1 13.6 40.4 48.9 53.9 5.0 100 157 VBW: 270Hz
Hori. 6875.611 AV 41.8 35.6 6.4 38.2 45.6 53.9 8.3 106 229 VBW: 10Hz
Vert. 2658.000 AV 48.5 28.1 13.6 40.4 49.8 53.9 4.1 100 120 VBW: 270Hz
Vert. 6875.611 AV 45.7 35.6 6.4 38.2 49.5 53.9 4.4 113 220 VBW: 10Hz
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*No noise was detected above the 5th order harmonics.
Distance factor: 13GHz-26.5GHz 20log(3.0m/1.0m)=  9.5dB

Dwell time factor relaxation
Polarity Frequency Detector Reading Ant Loss Gain Dwell Result Limit Margin Remark

Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB]

Hori. 2390.000 AV 37.5 27.6 13.3 40.2 -30.6 7.6 53.9 46.3
Hori. 4804.000 AV 52.7 30.6 5.5 40.1 -30.6 18.1 53.9 35.8
Hori. 7206.000 AV 52.9 36.0 6.7 38.3 -30.6 26.7 53.9 27.2
Hori. 9608.000 AV 34.1 38.4 7.8 37.3 -30.6 12.4 53.9 41.5
Hori. 12010.000 AV 34.6 39.7 9.0 38.4 -30.6 14.3 53.9 39.6
Vert. 2390.000 AV 37.6 27.6 13.3 40.2 -30.6 7.7 53.9 46.2
Vert. 4804.000 AV 50.7 30.6 5.5 40.1 -30.6 16.1 53.9 37.8
Vert. 7206.000 AV 53.7 36.0 6.7 38.3 -30.6 27.5 53.9 26.4
Vert. 9608.000 AV 33.9 38.4 7.8 37.3 -30.6 12.2 53.9 41.7
Vert. 12010.000 AV 34.7 39.7 9.0 38.4 -30.6 14.4 53.9 39.5
Result = Reading (VBW: 270Hz) + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz))

 - Gain(Amprifier) + Dwell time factor (Refer to dwell time data sheet)

20dBc Data Sheet (RBW 100kHz, VBW 300kHz)
Polarity Frequency Detector Reading Ant Loss Gain Result Limit Margin Remark

Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] [dBuV/m] [dB]

Hori 2402.000 PK 102.9 27.6 13.3 40.2 103.6 - - Carrier
Hori. 2400.000 PK 62.2 27.6 13.3 40.2 62.9 83.6 20.7
Vert. 2402.000 PK 103.6 27.6 13.3 40.2 104.3 - - Carrier
Vert. 2400.000 PK 62.9 27.6 13.3 40.2 63.6 84.3 20.7
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz)) - Gain(Amprifier)

Radiated Emission (Above 1GHz)
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Test place UL Japan, Inc.  Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date
Temperature / Humidity 21deg.C. , 61%
Engineer Makoto Hosaka
Mode Tx, 2441 MHz

Bluetooth, DH5,

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [deg.]

Hori. 2697.000 PK 52.7 28.2 13.6 40.4 54.1 73.9 19.8 100 166
Hori. 4882.000 PK 58.1 30.9 5.6 40 54.6 73.9 19.3 100 178
Hori. 6875.600 PK 51 35.6 6.4 38.2 54.8 73.9 19.1 109 214
Hori. 7323.000 PK 61.1 36 6.9 38.5 65.5 73.9 8.4 100 218
Hori. 9764.000 PK 47.8 38.4 7.8 37.4 56.6 73.9 17.3 181 213
Hori. 12205.000 PK 47.6 39.7 9.1 38.1 58.3 73.9 15.6 100 0
Vert. 2697.000 PK 52.8 28.2 13.6 40.4 54.2 73.9 19.7 100 209
Vert. 4882.000 PK 55.5 30.9 5.6 40 52 73.9 21.9 100 190
Vert. 6875.600 PK 52.7 35.6 6.4 38.2 56.5 73.9 17.4 100 217
Vert. 7323.000 PK 62.7 36 6.9 38.5 67.1 73.9 6.8 149 217
Vert. 9764.000 PK 47.9 38.4 7.8 37.4 56.7 73.9 17.2 100 0
Vert. 12205.000 PK 48.7 39.7 9.1 38.1 59.4 73.9 14.6 100 0
Hori. 2697.000 AV 44.2 28.2 13.6 40.4 45.6 53.9 8.3 100 166 VBW: 270Hz
Hori. 6875.600 AV 40.3 35.6 6.4 38.2 44.1 53.9 9.8 109 214 VBW: 10Hz
Vert. 2697.000 AV 45.6 28.2 13.6 40.4 47 53.9 6.9 100 209 VBW: 270Hz
Vert. 6875.600 AV 45.6 35.6 6.4 38.2 49.4 53.9 4.6 100 217 VBW: 10Hz
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*No noise was detected above the 5th order harmonics.
Distance factor: 13GHz-26.5GHz 20log(3.0m/1.0m)=  9.5dB

Dwell time factor relaxation
Polarity Frequency Detector Reading Ant Loss Gain Dwell Result Limit Margin Remark

Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB]

Hori. 4882.000 AV 54.5 30.9 5.6 40.0 -30.6 20.4 53.9 33.5
Hori. 7323.000 AV 57.8 36.0 6.9 38.5 -30.6 31.6 53.9 22.3
Hori. 9764.000 AV 35.9 38.4 7.8 37.4 -30.6 14.1 53.9 39.8
Hori. 12205.000 AV 34.2 39.7 9.1 38.1 -30.6 14.3 53.9 39.6
Vert. 4882.000 AV 50.8 30.9 5.6 40.0 -30.6 16.7 53.9 37.2
Vert. 7323.000 AV 59.1 36.0 6.9 38.5 -30.6 32.9 53.9 21.0
Vert. 9764.000 AV 35.7 38.4 7.8 37.4 -30.6 13.9 53.9 40.0
Vert. 12205.000 AV 35.4 39.7 9.1 38.1 -30.6 15.5 53.9 38.4
Result = Reading (VBW: 270Hz) + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz))

 - Gain(Amprifier) + Dwell time factor (Refer to dwell time data sheet)

Radiated Emission (Above 1GHz)
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Test place UL Japan, Inc.  Shonan EMC Lab. No.3 Semi Anechoic Chamber
Date
Temperature / Humidity 21deg.C. , 61%
Engineer Makoto Hosaka
Mode Tx, 2480 MHz

Bluetooth, DH5,

Polarity Frequency Detector Reading Ant.Fac. Loss Gain Result Limit Margin Height Angle Remark
[MHz] [dBuV] [dB/m] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [deg.]

Hori. 2483.500 PK 63.2 27.9 13.4 40.1 64.4 73.9 9.5 127 212
Hori. 2712.526 PK 51.0 28.2 13.6 40.5 52.3 73.9 21.6 100 167
Hori. 4960.000 PK 56.0 31.1 5.6 40.0 52.7 73.9 21.2 100 178
Hori. 6875.600 PK 49.8 35.6 6.4 38.2 53.6 73.9 20.3 110 212
Hori. 7440.000 PK 62.0 35.9 7.1 38.7 66.3 73.9 7.6 102 228
Hori. 9920.000 PK 47.5 38.3 8.0 37.5 56.3 73.9 17.6 100 215
Hori. 12400.000 PK 46.2 39.7 9.4 37.9 57.4 73.9 16.5 100 0
Vert. 2483.500 PK 62.9 27.9 13.4 40.1 64.1 73.9 9.8 100 0
Vert. 2712.526 PK 51.4 28.2 13.6 40.5 52.7 73.9 21.2 100 124
Vert. 4960.000 PK 56.6 31.1 5.6 40.0 53.3 73.9 20.6 102 203
Vert. 6875.600 PK 52.5 35.6 6.4 38.2 56.3 73.9 17.6 115 216
Vert. 7440.000 PK 64.4 35.9 7.1 38.7 68.7 73.9 5.2 103 202
Vert. 9920.000 PK 46.4 38.3 8.0 37.5 55.2 73.9 18.8 100 0
Vert. 12400.000 PK 46.1 39.7 9.4 37.9 57.3 73.9 16.6 100 0
Hori. 2712.526 AV 41.7 28.2 13.6 40.5 43.0 53.9 10.9 100 167 VBW: 270Hz
Hori. 6875.600 AV 40.6 35.6 6.4 38.2 44.4 53.9 9.5 110 212 VBW: 10Hz
Vert. 2712.526 AV 43.2 28.2 13.6 40.5 44.5 53.9 9.4 100 124 VBW: 270Hz
Vert. 6875.600 AV 45.7 35.6 6.4 38.2 49.5 53.9 4.4 115 216 VBW: 10Hz
Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz)) - Gain(Amprifier)
*Other frequency noises omitted in this report were not seen or have enough margin (more than 20dB).
*No noise was detected above the 5th order harmonics.
Distance factor: 13GHz-26.5GHz 20log(3.0m/1.0m)=  9.5dB

Dwell time factor relaxation
Polarity Frequency Detector Reading Ant Loss Gain Dwell Result Limit Margin Remark

Factor Factor
[MHz] [dBuV] [dB/m] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB]

Hori. 2483.500 AV 55.2 27.9 13.4 40.1 -30.6 25.8 53.9 28.1
Hori. 4960.000 AV 51.8 31.1 5.6 40.0 -30.6 17.9 53.9 36.0
Hori. 7440.000 AV 57.5 35.9 7.1 38.7 -30.6 31.2 53.9 22.7
Hori. 9920.000 AV 36.2 38.3 8.0 37.5 -30.6 14.4 53.9 39.5
Hori. 12400.000 AV 34.0 39.7 9.4 37.9 -30.6 14.6 53.9 39.3
Vert. 2483.500 AV 54.7 27.9 13.4 40.1 -30.6 25.3 53.9 28.6
Vert. 4960.000 AV 52.2 31.1 5.6 40.0 -30.6 18.3 53.9 35.6
Vert. 7440.000 AV 60.1 35.9 7.1 38.7 -30.6 33.8 53.9 20.1
Vert. 9920.000 AV 34.4 38.3 8.0 37.5 -30.6 12.6 53.9 41.3
Vert. 12400.000 AV 34.0 39.7 9.4 37.9 -30.6 14.6 53.9 39.3
Result = Reading (VBW: 270Hz) + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 13GHz))

 - Gain(Amprifier) + Dwell time factor (Refer to dwell time data sheet)

Radiated Emission (Above 1GHz)
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x: (Tx on+Tx off) =3.72ms

Worst 100ms, 1cycle time:
Dwell time factor =20log(2.953/100) = -30.59dB  295.8ms

Radiated Emission (Above 1GHz)

VBW (AV) Calculation
VBW: 1/x = 268.8Hz<270Hz

DH5
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