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Channel Separation (Regulation: FCC 15.247(a)(1)) 

UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.3 
Temp./Humid.: 21 deg. C. / 41 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

Limit: ≥25kHz or 2/3 * 20dB Bandwidth (Power: No greater than 125mW) 
1.  Hopping, DH5: 1.004MHz (2/3*20dB Bandwidth:2/3*935.0kHz = 623.3kHz) 

 
 
2.  Hopping, 3DH5: 1.004MHz (2/3*20dB Bandwidth:2/3*1.305MHz = 870.0kHz) 

 
 
3.  Inquiry: 2.004MHz (2/3*20dB Bandwidth:2/3*780.0kHz = 520.0kHz) 
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20dB Bandwidth (Regulation: FCC 15.247(a)(1)) 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.3 
Temp./Humid.: 21 deg. C. / 41 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

[Hopping off, DH5] 
1.  ch : 2402MHz/20dB Bandwidth:935.0kHz 

2.  ch : 2441MHz/20dB Bandwidth:935.0kHz 

3.  ch : 2480MHz/20dB Bandwidth:935.0kHz 
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[Hopping off, 3DH5]      
4.  ch : 2402MHz/20dB Bandwidth:1.300MHz 

5.  ch : 2441MHz/20dB Bandwidth:1.2975MHz 

6.  ch : 2480MHz/20dB Bandwidth:1.305MHz 
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[Inquiry]      
7.  Inquiry/20dB Bandwidth:780.0kHz
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Channel Utilization (Regulation: FCC 15.247(a)(1)(iii)) 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.3 
Temp./Humid.: 21 deg. C. / 41 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

Hopping, DH5: 79ch
1.

2.

3.
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4.

5.
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Hopping, 3DH5: 79ch
1.

2.

3.
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4.

5.
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1.  Inquiry: 32ch 
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Dwell Time (Regulation: FCC 15.247(a)(1)(iii)) 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.7 
Temp./Humid.: 22 deg. C. / 39 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

Hopping (DH1):
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Hopping DH1)

Average times of rising in 5 sec. of sweep = (20 + 16 + 19 + 15 + 19) / 5 = 17.8 
Average times of rising in 1 sec. = 17.8 / 5s = 3.56 
Average times of rising in 0.4x = 0.4 * 79ch * 3.56 = 112.50 
Dwell time = 112.50 * 0.380 = 42.75 [ms] 
Limit : Dwell Time < 0.4[s]
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Hopping (DH3): 
Count 1 

 
 

Count 2 

 
 
Count 3 
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Revised date: January 22, 2010 
Count 4 

 
 
Count 5 

 
 
Duty cycle(Hopping DH3) 

 
Average times of rising in 5 sec. of sweep = (17 + 16 + 18 + 21 + 14) / 5 = 17.2 
Average times of rising in 1 sec. = 17.2 / 5s = 3.44 
Average times of rising in 0.4x = 0.4 * 79ch * 3.44 = 108.70 
Dwell time = 108.70 * 1.64 = 178.27 [ms] 
Limit : Dwell Time < 0.4[s] 
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Hopping (DH5):
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Hopping DH5)

Average times of rising in 5 sec. of sweep = (17 + 21 + 18 + 19 + 17) / 5 = 18.4 
Average times of rising in 1 sec. = 18.4 / 5s = 3.68 
Average times of rising in 0.4x = 0.4 * 79ch * 3.68 = 116.29 
Dwell time = 116.29 * 2.88 = 334.91 [ms] 
Limit : Dwell Time < 0.4[s]
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Hopping (3DH1):
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Hopping 3DH1)

Average times of rising in 5 sec. of sweep = (19 + 13 + 17 + 13 + 21) / 5 = 16.6 
Average times of rising in 1 sec. = 16.6 / 5s = 3.32 
Average times of rising in 0.4x = 0.4 * 79ch * 3.32 = 104.91 
Dwell time = 104.91 * 0.40 = 41.96 [ms] 
Limit : Dwell Time < 0.4[s]
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Hopping (3DH3):
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Hopping 3DH3)

Average times of rising in 5 sec. of sweep = (18 + 12 + 18 + 15 + 20) / 5 = 16.6 
Average times of rising in 1 sec. = 16.6 / 5s = 3.32 
Average times of rising in 0.4x = 0.4 * 79ch * 3.32 = 104.91 
Dwell time = 104.91 * 1.64 = 172.06 [ms] 
Limit : Dwell Time < 0.4[s]
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Hopping (3DH5):
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Hopping 3DH5)

Average times of rising in 5 sec. of sweep = (19 + 12 + 18 + 16 + 15) / 5 = 16.0 
Average times of rising in 1 sec. = 16.0 / 5s = 3.2 
Average times of rising in 0.4x = 0.4 * 79ch * 3.2 = 101.12 
Dwell time = 101.12 * 2.92 = 295.27 [ms] 
Limit : Dwell Time < 0.4[s]
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Inquiry:
Count 1 

Count 2 

Count 3 
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Count 4 

Count 5 

Duty cycle(Inquiry)

Average times of rising in 0.5 sec. of sweep = (50 + 50 + 50 + 50 + 50) / 5 = 50.0 
Average times of rising in 1 sec. = 50.0 / 0.5s = 100.0 
Average times of rising in 0.4x = 0.4 * 32ch * 98.0 = 1254.4 
Dwell time = 1254.4 * 0.098 = 122.93 [ms] 
Limit : Dwell Time < 0.4[s]
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UL Japan, Inc Yamakita EMC lab.
No.4 Shielded Room    

DATE: 2009.12.3
TEMP./HUMID.: 21deg.C/41%
TEST MODE: Transmitting

ENGINEER:  Minoru Nakatake

DH5
CH FREQ P/M Cable Loss Results Limit MARGIN

Reading (125mW)
[GHz] [dBm] [dB] [dBm] [dBm] [dB]

Low 2402.00 -1.38 1.35 -0.03 20.96 20.99
Mid 2441.00 0.01 1.36 1.37 20.96 19.59
High 2480.00 -0.90 1.38 0.48 20.96 20.48

Inquiry - 0.27 1.36 1.63 20.96 19.33
Limit: 125mW=20.96dBm
P/M: Power Meter
CABLE LOSS:Customer's cable + KCC-D20

2DH5
CH FREQ P/M Cable Loss Results Limit MARGIN

Reading (125mW)
[GHz] [dBm] [dB] [dBm] [dBm] [dB]

Low 2402.00 -1.85 1.35 -0.50 20.96 21.46
Mid 2441.00 -0.42 1.36 0.94 20.96 20.02
High 2480.00 -1.35 1.38 0.03 20.96 20.93

Limit: 125mW=20.96dBm
P/M: Power Meter
CABLE LOSS:Customer's cable + KCC-D20

3DH5
CH FREQ P/M Cable Loss Results Limit MARGIN

Reading (125mW)
[GHz] [dBm] [dB] [dBm] [dBm] [dB]

Low 2402.00 -1.41 1.35 -0.06 20.96 21.02
Mid 2441.00 0.02 1.36 1.38 20.96 19.58
High 2480.00 -0.88 1.38 0.50 20.96 20.46

Limit: 125mW=20.96dBm
P/M: Power Meter
CABLE LOSS:Customer's cable + KCC-D20

Maximum Peak Conducted Output Power  (Regulation: FCC 15.247(b)(1))
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Out of Band Emission (Antenna Terminal Conducted) (Regulation: FCC 15.247(d)) 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.7 
Temp./Humid.: 22 deg. C. / 39 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

[Transmitting DH5] 
Ch:2402MHz
1.   

2.  

3.  
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[Transmitting DH5] 
Ch:2402MHz
4.  

5.  

6.
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[Transmitting DH5] 
Ch:2441MHz
1.   

2.  

3.  
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[Transmitting DH5] 
Ch:2441MHz
4.  

5.  

6.
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[Transmitting DH5] 
Ch:2480MHz
1.   

2.  

3.  
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[Transmitting DH5] 
Ch:2480MHz
4.  

5.  

6.
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[Transmitting DH5] 
Hopping
1.  

2.  

3.  
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[Transmitting DH5] 
Hopping
4.  

5.  

6.  
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[Transmitting 3DH5] 
Ch:2402MHz
1.   

2.  

3.  
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[Transmitting 3DH5] 
Ch:2402MHz
4.  

5.  

6.
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[Transmitting 3DH5] 
Ch:2441MHz
1.   

2.  

3.  
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[Transmitting 3DH5] 
Ch:2441MHz
4.  

5.  

6.
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[Transmitting 3DH5] 
Ch:2480MHz
1.   

2.  

3.  
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[Transmitting 3DH5] 
Ch:2480MHz
4.  

5.  

6.
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[Transmitting 3DH5] 
Hopping
1.  

2.  

3.  
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[Transmitting 3DH5] 
Hopping
4.  

5.  

6.  
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[Transmitting] 
Inquiry
1.  

2.  

3.  
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[Transmitting] 
Inquiry
4.  

5.  

6.  
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber
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YAMAKITA No.1 Semi-anechoic chamber
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

64



Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber
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Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.

71



Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

72



Data of Radiated Disturbance Test
UL Japan, Inc.
YAMAKITA No.1 Semi-anechoic chamber

*1) This noise is not pulse emission, therefore measurement was performed with 10Hz VBW according to DA00-705.
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Duty Cycle 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.3 
Temp./Humid.: 21 deg. C. / 41 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

[DH5] 

 Duty Cycle: 3.72ms 
 AV Detector VBW: 1000 / 3.72ms = 268.8Hz  300Hz 

[3DH5] 

 Duty Cycle: 3.76ms 
 AV Detector VBW: 1000 / 3.76ms = 265.96Hz  300Hz 

* All the measured noise was pulse emission. 
* Duty cycle was within 100msec. 

This purpose of the Duty Cycle calculation measures the pulse timing that we ensure Spectrum Analyzer can detect the pulse 
emission correctly. Therefore, if the pulse train can happen by 50msec(20Hz) or less, the average value measurement by setting the
repetition frequency is done more correctly than VBW=10Hz that DA 00-705 accepts for AV detect. For instance, if pulse cycle is
every 10msec, we set VBW = 100Hz(=1000/10) in order not to overlook a pulse unexpectedly. 
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Occupied Bandwidth (99%) (Regulation: RSS-Gen 4.6.1) 
UL Japan, Inc. Yamakita EMC lab. No.4 shielded room 
Date: 2009.12.3 
Temp./Humid.: 21 deg. C. / 41 % 
Engineer: Minoru Nakatake 
Test mode: Transmitting 

[Hopping off, DH5]  
1.  ch : 2402MHz/Occupied Bandwidth:879.0070kHz 

2.  ch : 2441MHz/Occupied Bandwidth:878.0967kHz 

3.  ch : 2480MHz/Occupied Bandwidth:875.8059kHz 
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[Hopping off, 3DH5]  
4.  ch : 2402MHz/Occupied Bandwidth:1.1827MHz 

5.  ch : 2441MHz/Occupied Bandwidth:1.1846MHz 

6.  ch : 2480MHz/Occupied Bandwidth:1.1841MHz 
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7.  Hopping, DH5/Occupied Bandwidth:78.5177MHz 

8.  Hopping, 3DH5/Occupied Bandwidth:78.5197MHz 
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