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Note 1.  Correction Factor = Antenna factor + Cable loss - Preamplifier  
 2.  The formula of measured value as:  Test Result = Reading + Correction Factor  
             3.  All not in the table noted test results are more than 20 dB below the relevant limits. 
 
 
 
All other not noted test plots do not contain significant test results in relation to the limits. 
 
 
TEST RESULT (Transmitter): The unit DOES meet the FCC requirements. 
 
 
Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 017 ETSTW-RE 028   
                                   ETSTW-RE 029 ETSTW-RE 030  ETSTW-RE 042 ETSTW-RE 043   
                                   ETSTW-RE 044 ETSTW-RE 064 
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3.7 Carrier Frequency Separation 
 
Carrier Frequency Separation was measured with modulation (declared by manufacturer). 
 
According to FCC rules part 15 subpart C §15.247 frequency hopping systems shall have hopping 
channel carrier frequencies separated by a minimum of  25 kHz or 20 dB bandwidth of the hopping 
channel, whichever is greater. 
 

Channel Separation 
Test conditions 

Channel 0 Channel 0+1 

Tnom= 23°C Vnom = 6 V 498.968512365 kHz 

 

Channel Separation 
Test conditions 

Channel 12 Channel 12+1 

Tnom= 23°C Vnom = 6 V 498.996558962 kHz 

 

Channel Separation 
Test conditions 

Channel 24 Channel 24+1 

Tnom= 23°C Vnom = 6 V 498.965896549 kHz 

 
Limits: 

Limits Frequency Range 
MHz 20 dB bandwidth < 25 kHz  20 dB bandwidth > 25 kHz 

902-928  25 kHz  20 dB bandwidth 
2400-2483.5  
 5725-5850.0 25 kHz 20 dB bandwidth 

 
 
Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 055 ETSTW-RE 064 
 
 
Explanation: See attached diagram as appendix. 
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3.8 Number of Hopping Frequencies  
 
According to FCC rules part 15 subpart C §15.247 frequency hopping systems operating in the 2400-
2483.5 MHz band shall use at least 15 hopping frequencies. Frequency hopping systems in 
5725-5850 MHz bands shall use least 75 hopping frequencies. 
 
For frequency hopping systems operating in the 902-928 MHz band: if the 20dB bandwidth of the 
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies; if the 20dB 
bandwidth of the hopping channel 250 kHz or greater, the system shall use at least 25 hopping 
frequencies. 
 

Test conditions Operating Mode Number of 
Channels 

Tnom= 23°C Vnom=  6 V normal transmitting 25 

Tnom= 23°C Vnom= 6 V Inquiry mode -- 
 
 

Limits: 
Limit 

20dB Bandwidth Frequency Range 
MHz 

≤ 1MHz  

20dB Bandwidth  
< 250 kHz 

20dB Bandwidth  
≥ 250 kHz 

902-928 MHz   ≥ 50 ≥ 25 

2400-2483.5 ≥ 15 ≥ 15   

5725-5850.0 MHz ≥ 75    

 
 
 

Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 055 ETSTW-RE 064 
 
Explanation: See attached diagrams as appendix. 
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3.8.1           Pseudorandom Frequency Hopping Sequence 
 
This FHSS transmitter is controlled by a microchip to generate the Pseudorandom Frequency Hopping 
Sequence. There are three hopping sequences listed below: 
 
Sequence A    :            915.5, 914, 912.47, 910.5, 913.45, 911.5, 910, 909, 909.5, 911, 912.96, 914.5, 916.51, 

916, 915, 917.6, 919.6, 921.77, 920.29, 918.11, 919.11, 921.29, 920.8, 918.62, 
917.05 

 
Sequence B     :    921.29, 919.11, 917.6, 919.6, 918.11, 916, 914.5, 912.96, 910.5, 909, 911, 909.5,     
                           911.5, 910, 912.47, 914, 913.45, 915, 917.05, 915.5, 916.51, 918.62, 920.8, 921.77,    
                           920.29 
 
Sequence C :  913.45, 915.5, 918.11, 920.29, 920.8, 918.62, 916.51, 915, 912.96, 911, 910, 911.5,                
                           909.5, 909, 910.5, 912.47, 914, 916, 917.6, 919.6, 921.77, 921.29, 919.11, 917.05,   
                           914.5 
 

3.8.2 Coordination of hopping sequences to other transmitters 
 
This transmitter does not have the ability of being coordinated with other FHSS system for as soon as 
the transmitter is in operation, the hopping frequency will follow the selected hopping sequence to 
transmit independently and no coordination is possible. Especially, this transmitter is used as a duplex 
car alarm system, so no coordination of hopping frequency is required. 
 

3.8.3 System Receiver Hopping Capability 
 
There are two steps to make the receiver to shift the frequencies in synchronization with the 
transmitted signals: 
First, the Transmitter will emit a preamble signal of 50 ms and the receiver will scan this signal by 
2ms sweeping until the preamble signal is caught. Second, the preamble signal is coded with the 
information of hopping sequence and the next transmitting frequency, so the receiver will be able to 
shift the receiving frequencies in synchronization with the transmitted signals. 
 

3.8.4          Equal Hopping Frequency Use 
 
Due to each hopping frequency will be transmitted in accordance to the frequency tables described 
above, there is no any frequency will be able to hop more times than others. Therefore each frequency 
will be used equally. 
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3.9 Time of Occupancy (Dwell Time) 
 
Frequency hopping systems operating in the 5725-5850 MHz band shall use an average time of 
occupancy on any frequency not greater than 0.4 seconds within a 30 second period. 
 
In 2400-2483,5 MHz band the average time of occupancy on any channel shall not be greater than 0,4 
seconds multiplied by the number of hopping channels employed. 
 
For frequency hopping systems operating in the 902-928 MHz band: if the 20dB bandwidth of the 
hopping channel is less than 250 kHz, the average time of occupancy on any frequency shall not 
greater than 0.4 seconds within a 20 second period; if the 20dB bandwidth of the hopping channel is 
250 kHz or greater, the average time of occupancy on any frequency shall not be greater than 0.4 
seconds within a 10 second period. 
 

Test conditions Operating mode Measurement 
periode Time of Occupancy

           Tnom= 23°C 
Vnom =  6   V 

Channel 1 
normal transmitting  396 ms 

 

Test conditions Operating mode Measurement 
periode Time of Occupancy

           Tnom= 23°C 
Vnom =  6   V 

Channel 13 
normal transmitting  397.11 ms 

 

Test conditions Operating mode Measurement 
periode Time of Occupancy

           Tnom= 23°C 
Vnom =  6  V 
Channel 25 

normal transmitting  398.23 ms 

 
Limits and measurement periods: 
 

Frequency  MHz Number of channels Measurement Periode Limit 

≥50 20 s 0,4 s 
902 – 928 

49 ≥ 25 10 s 0,4 s 

2400 – 2483,5 ≥ 15 0,4 s * number of used 
channels 0,4 s 

5725- 5850 ≥ 75 30 s 0,4s 
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Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 055 ETSTW-RE 064 
 
Explanation:  See attached diagrams as appendix, which show the On-time and the number of counted 

events during the measurement period 
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3.10 20dB Bandwidth 
 
Frequency hopping systems operating in the 5725-5850 MHz bands shall use a maximum 20dB 
bandwidth of 1 MHz.  
The 20dB bandwidth is measured on the lowest, middle and highest hopping channel. 
 
For frequency hopping systems operating in the 902-928 MHz band the maximum 20dB bandwidth of 
the hopping channel is 500 kHz. 
 
     

20 dB Bandwidth  Test conditions 
Channel A Channel B Channel C 

Tnom= 23°C Vnom = 6 V 362.179487180 kHz 366.987179487 kHz 355.769230769 kHz 

 
 
Limits: 
 

Frequency Range / MHz Number of channels Limit 

< 50 < 250 kHz 
902-928 

49 ≥ 25 500 kHz ≥ 250 kHz 

2400-2483.5 ≥ 15 not determined 

5725-5850 75 ≤ 1 MHz 

 
 
Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 055 ETSTW-RE 064 
 
Explanation: See attached diagram as appendix. 
 
 
3.10.1 System Receiver Input Bandwidth 
 
The receiver’s bandwidth is 420kHz and transmitter’s signal is about 380kHz, so the receiver’s 
bandwidth can match the bandwidth of the transmitter. 
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3.11 Band-edge Compliance of RF Emissions 
 
According to FCC rules part 15 subpart C §15.247(c) in any 100 kHz bandwidth outside the frequency 
band in which the intentional radiator is operating, the radio frequency power that is produced by the 
intentional radiator shall be at least 20dB below that in the 100 kHz bandwidth within the band that 
contains the highest level of the desired power, based on either an RF conducted or a radiated 
measurement. Attenuation below the general limits specified in § 15.209(a) is not required. 
 
In addition radiated emission which fall in the restricted bands, as defined in section 15.205(a), must 
also with the radiated emission limits. 
 
    

Attenuation at or outside band-edges 
Single Frequency Test conditions 

Lower Band-edge Upper Band-edge 

Tnom= 23°C Vnom =  6  V 59.93 dB 56.14 dB 

 

Attenuation at or outside band-edges 
Hopping Fequency Test conditions 

Lower Band-edge Upper Band-edge 

Tnom= 23°C Vnom = 6  V 57.18 dB 55.15 dB 

 
 
Limits: 

Frequency Range / MHz Limit 

902 –928 

2400 – 2483.5 

5725 - 5850 

- 20 dB 

 
Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 017ETSTW-RE 028  

ETSTW-RE 030 ETSTW-RE 043 ETSTW-RE 044 ETSTW-RE 064 
 
Explanation: See attached diagrams as appendix. 
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3.12 Radiated Emissions from Receiver Section of Transceiver 
 
FCC Rule: 15.109 

 
 
 
Except for Class A digital devices, the field strength of radiated emissions from unintentional radiators 
at a distance of 3 meters shall not exceed the following values: 
 

Frequency of Emission 
(MHz) 

Field Strength 
(microvolts/meter) 

Field Strength 
(dBmicrovolts/meter) 

30 – 88 100 40.0 
88 – 216 150 43.5 
216 – 960 200 46.0 
Above 960 500 54.0 

 
 
Test equipment used: ETSTW-RE 003 ETSTW-RE 004 ETSTW-RE 017 ETSTW-RE 028  

ETSTW-RE 029 ETSTW-RE 030 ETSTW-RE 042 ETSTW-RE 043  
ETSTW-RE 044 ETSTW-RE 064 

                  
                                                                                                                                                                                   
Explanation: This test is not required because the frequency is above 960MHz. 
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3.13 Power Line Conducted Emission 
 
For an intentional radiator which is designed to be connected to the public utility (AC) power line, the 
radio frequency voltage that is conducted back onto the AC line on any frequency or frequencies 
within the band 150 kHz to 30 MHz shall not exceed the limits in the table bellows with this provision 
shall be based on the measurement of the radio frequency voltage between each power line and ground 
at the power terminals. 
 
This measurement was transact first with instrumentation using an average and peak detector and a 10 
kHz bandwidth. If the peak detector achieves a calculated level, the measurement is repeated by an 
instrumentation using a quasi-peak detector.  
 

Level (dBµV) 
Frequency 

quasi-peak average  

150 kHz lower limit line Lower limit line 
 
 
 
Limits: 

Frequency of Emission (MHz) Conducted Limit (dBuV) 
 Quasi Peak Average 

0.15-0.5 66 to 56 56 to 46 
0.5-5 56 46 
5-30 60 50 

 
 

Test equipment used: ETSTW-CE 001 ETSTW-CE 003 ETSTW-CE 004 ETSTW-CE 006  ETSTW-RE 064 

 

Explanation: This test is not required because EUT is battery use. 
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Appendix  
 
A        Measurement diagrams 
 
      1.     Peak Output Power 
 
      2.     Spurious Emissions radiated – Transmitter operating 
 
      3.     Carrier Frequency Separation 
 
      4.     Number of Hopping Frequencies 
 
      5.     Time of Occupancy (Dwell Time) 
 
      6.   20dB Bandwidth 
 
      7.   Band-edge Compliance of RF Conducted Emissions 
       
 
B        Photos 
 
        1.       External Photos 
        2.       Internal Photos 
        3.       Set Up Photo of Radiated Emission 
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 

LVL

200 kHz/Center 909.25 MHz Span 2 MHz

*

*

RBW 100 kHz

VBW 100 kHz

1 PK
VIEW

SWT 300 ms*

*

-60

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]

            6.64 dBm

   909.000000000 MHz

1

Delta 1 [T1 ]

            0.07 dB 

   498.968512365 kHz

Frequency separation 909MHz

Date: 19.JUL.2007  09:26:15
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 

LVL

200 kHz/Center 915.75 MHz Span 2 MHz

*

*

RBW 100 kHz

VBW 100 kHz

1 PK
VIEW

SWT 300 ms*

*

-60

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]

            9.25 dBm

   915.500000000 MHz

1

Delta 1 [T1 ]

           -0.19 dB 

   498.996558962 kHz

Frequency separation 915.5MHz

Date: 19.JUL.2007  09:27:49
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 
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200 kHz/Center 921.55 MHz Span 2 MHz

*

*

RBW 100 kHz

VBW 100 kHz
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VIEW

SWT 300 ms*

*

-60

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]

            9.32 dBm

   921.278000000 MHz

1

Delta 1 [T1 ]

           -0.13 dB 

   498.965896549 kHz

Frequency separation 921.778MHz

Date: 19.JUL.2007  09:30:14
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 
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1.5 MHz/Start 908 MHz Stop 923 MHz
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RBW 100 kHz

VBW 100 kHz

SWT 300 ms
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*
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-50

-40

-30

-20
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0
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30

Number of hopping

Date: 19.JUL.2007  09:09:19
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 
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Center 909 MHz Span 1 MHz100 kHz/
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*
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VBW 100 kHz
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*
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Marker 1 [T1 ]

           10.04 dBm

   908.913461538 MHz

ndB [T1]   20.00 dB 

BW 362.179487180 kHz

T1

Temp 1 [T1 ndB]

           -9.85 dBm

   908.823717949 MHz

T2

Temp 2 [T1 ndB]

           -9.99 dBm

   909.185897436 MHz

20dB bandwidh 909MHz

Date: 19.JUL.2007  08:54:14
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 
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Center 915.5 MHz Span 1 MHz100 kHz/

*
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            9.87 dBm
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BW 366.987179487 kHz

T1

Temp 1 [T1 ndB]

          -10.23 dBm

   915.325320513 MHz

T2

Temp 2 [T1 ndB]

           -9.93 dBm

   915.692307692 MHz

20dB bandwidh 915.5MHz

Date: 19.JUL.2007  08:48:13
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Center 921.778 MHz Span 1 MHz100 kHz/

Ref  32 dBm Att  20 dB **

Offset  7 dB
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          -10.39 dBm
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20dB bandwidh 921.778MHz

Date: 19.JUL.2007  08:47:33
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Ref  32 dBm Att  20 dB **

Offset  7 dB
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Date: 19.JUL.2007  08:55:45
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Ref  32 dBm Att  20 dB **
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Date: 19.JUL.2007  08:56:35
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Date: 19.JUL.2007  09:12:09
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Ref  32 dBm Att  20 dB **

Offset  7 dB

 A 

LVL

2 MHz/Center 928 MHz Span 20 MHz

*

*

RBW 100 kHz

VBW 100 kHz

1 PK
VIEW

SWT 300 ms*

*
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-10

0

10

20
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1

Marker 1 [T1 ]

          -45.61 dBm

   928.000000000 MHz

1

Delta 1 [T1 ]

           55.15 dB 

    -6.121794872 MHz

F1

Bandedge Hopping mode

Date: 19.JUL.2007  09:20:21

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




