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3 Test Summary 

Report Section Test Item Result 

6.2 Frequency Deviation Pass 

6.3 Occupied frequency bandwidth and Spread bandwidth Pass 

6.4 Antenna power and deviation Pass 

6.5 Transmitter Spurious Emissions Pass 

6.6 Transmitting antenna absolute gain Pass 

6.7 Main lobe width of transmitting antenna Pass 

6.8 Spurious radiation or extraneous emission strength Pass 

6.9 Interference suppression function Pass 

Remark:  

Pass: The EUT complies with the essential requirements in the standard. 

The cable insertion loss used by “Antenna Power” and other conduction measurement items is 0.5dB 

(provided by the customer). 
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4 General Information 

4.1 Client Information 

Applicant: Saps ltd.  

Address: 2-22 Chayanocho, Ashiya City, Hyogo, 659-0067, Japan 

Manufacturer: Boffin Ent. Co., Ltd. 

Address: 
Room. 5, 11F., Building B., No. 20, Dalong Rd., West Dist., Taichung City, 
403, Taiwan (R.O.C) 

4.2 General Description of E.U.T. 

Model Name: SA-BO01-BK 

Model No.: LT716 

Operation Frequency:  2402MHz~2480MHz 

Number of channel: 40 

Modulation type:  GFSK 

Modulation technology: Other Modulation 

Date speed: 1Mbps 

Antenna Type: PCB Antenna 

Antenna gain: 0dBi 

Power supply: DC 3.7V 

AC adapter: N/A 

Note: None 

4.3 Test mode 

Carrier mode: Keep the EUT in continuously transmitting mode without modulation. 

Modulation mode: Keep the EUT in continuously transmitting mode with modulation. 

4.4 Description of Support Units 

The EUT was test as an independent unit 

4.5 Laboratory Facility 

The test facility is recognized, certified, or accredited by the following organizations: 

●FCC - Designation No.: CN1279 

Jianyan Test Group Co., Ltd. has been accredited as a testing laboratory by FCC(Federal 

Communications Commission). The test firm Registration No. is 892155. 

●ISED – CAB identifier.: CN0102 

Jianyan Testing Group Co., Ltd. has been recognized by Innovation, Science and Economic 

Development Canada to test to Canadian radio equipment requirements with ISED#:26114. 

●A2LA - Registration No.: 5568.01 

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 

17025:2017General requirements for the competence of testing and calibration laboratories. The test 

scope can be found as below link: https://portal.a2la.org/scopepdf/5568-01.pdf 

  

https://portal.a2la.org/scopepdf/5568-01.pdf
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4.6 Laboratory Location 

JianYan Testing Group Co., Ltd. 

Address: No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China 

Tel: +86-592-2273071, Fax:+86-592-2273700 

Email: info-JYTee@lets.com, Website: http://www.lets.com/ 

4.7 Environment of test site 

Temperature: 22.5C 

Humidity: 60% RH 

Atmospheric Pressure: 1010 mbar 

Test Voltage: 
Nominal: 3.7Vdc 

Extreme:3.3Vdc for low voltage, 4.2Vdc for high voltage 

Note: For extreme voltage test, we have tested the relationship between the external power supply and RF 
IC power supply. Base on the test results, only the normal voltage was selected to perform all items. The 
details information as below: 

External power supply IC power supply Deviation from normal Deviation 

3.7V 3.3V --- --- 

3.3V 3.3V 0.00V 0.00% 

4.2V 3.3V 0.00V 0.00% 

  

  

http://www.lets.com/


 

 

 Report No: JYTAB-R12-2100009 
 

JianYan Testing Group Co., Ltd. TRF No.: JYT4b（E）-130-L 

No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China 
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 7 of 31 

4.8 Test Instruments list 

Test 

Equipment 
Manufacturer Model No. Serial No. 

Cal. Date 

(mm-dd-yy) 

Cal. Due 

date 

(mm-dd-yy) 

Cal. By 
Cal. 

Method 

Spectrum 

Analyser 
R&S FSV40-N 102175 2021-04-12 2022-04-11 LISAI Notes c 

Notes(Calibration Method): 
a. Calibration conducted by the National Institute of Information and Communications Technology (NICT) in japan 

(hereinafter referred to as *NICT*) or a designated calibration agency under Article 102-18 paragraph (1) in JRL. 

b. Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Act (Act No.51 of 

1992). 

c. Calibration conducted in countries except Japan, which shall be equivalent to the calibration conducted by the NICT or a 

designated calibration agency under Article 102-18 paragraph (1). 

d. Calibration, etc. conducted by using measuring instruments and other equipment listed in the right column of appended 

table No. 3, which shall have been given any type of calibration, etc. listed above from (a) to (c). 

From JRL Article 24-2, paragraph 4, ltem 2 
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5 Test results and Measurement Data 

5.1 Test Configuration of EUT 

Channel list and Channels selected to perform the tests 

Channel Frequency Channel Frequency Channel Frequency Channel Frequency 

0 2402MHz 10 2422MHz 20 2442MHz 30 2462MHz 

1 2404MHz 11 2424MHz 21 2444MHz 31 2464MHz 

2 2406MHz 12 2426MHz 22 2446MHz 32 2466MHz 

3 2408MHz 13 2428MHz 23 2448MHz 33 2468MHz 

4 2410MHz 14 2430MHz 24 2450MHz 34 2470MHz 

5 2412MHz 15 2432MHz 25 2452MHz 35 2472MHz 

6 2414MHz 16 2434MHz 26 2454MHz 36 2474MHz 

7 2416MHz 17 2436MHz 27 2456MHz 37 2476MHz 

8 2418MHz 18 2438MHz 28 2458MHz 38 2478MHz 

9 2420MHz 19 2440MHz 29 2460MHz 39 2480MHz 

Remark: Channel 0, 19&39 selected for test. 

Test configuration for each items 

Report Section Test Channel Test Conditions Test mode 

6.2 L, M, H Normal Carrier 

6.3 L, M, H Normal Modulation 

6.4 L, M, H Normal Modulation 

6.5 L, M, H Normal Modulation 

6.6 L, M, H Normal Modulation 

6.7 M Normal Modulation 

6.8 L, M, H Normal Modulation 

6.9 / Normal Modulation 
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5.2 Frequency Deviation 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 3 

Test Frequency Range: 2400~2483.5MHz 

Limit: ± 50 ppm 

Test setup: 

 

Test procedure: 1. Frequency accuracy of SA shall be less than 10% of limits tolerance 
(5ppm) 

2. Setting of SA is following as: RBW:10 kHz / VBW:10 kHz 
3. Center Frequency: The center frequency of testing for EUT 
4. Sweep time: Auto 
5. Sweep mode: Continuous sweep 
6. Detect mode: Positive peak 
7. EUT have transmitted absence of modulation signal and fixed 

channelize. f is using the mark cursor to mark the peak frequency 
value, fc is declaring of channel frequency. Then the frequency error 
formula is (f-fc)/fc×10

6
 ppm and the limit is less than ± 50 ppm. 

Test Instruments: Refer to section 4.8 for details 

Test Uncertainty: ± 1 x 10
-8

 

Test results: Pass 

 

Measurement Data: 

Test channel 
Measurement frequency 

(MHz) 

Frequency error formula 

（ppm） 

Limit 

（ppm） 
Result 

Lowest channel 2402.0932 38.80 

± 50 

Pass 

Middle channel 2440.0943 38.67 Pass 

Highest channel 2480.0955 38.51 Pass 
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Test plot as follows: 

Lowest Channel Middle Channel 

  

 

 

Highest Channel  
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5.3 Occupied frequency bandwidth and Spread bandwidth 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 4 

Limit: 
26 MHz for Occupied bandwidth 

500 kHz for Spread bandwidth 

Test setup: 

 

Test procedure: 1. Setting of SA is following as: RBW:300 kHz / VBW: 300 kHz / Sweep 
time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive 
peak / Trace mode: Max hold 

2. EUT have transmitted the maximum modulation signal and fixed 
channelize (For DSSS or OFDM Device) or continuous maximum 
power of hopping mode (For FHSS14 Device). SA set to 99% of 
occupied bandwidth to measure occupied bandwidth. The limit is less 
than 26 MHz (For DSSS or OFDM Device) or 83.5 MHz (For FHSS 
Device). 

3. SA set to 90% of occupied bandwidth to measure Spread Spectrum 
Bandwidth and must greater than 500 kHz. 

Test Instruments: Refer to section 4.8 for details 

Test Uncertainty: ± 1 x 10
-8

 

Test results: Pass 

 

Measurement Data: 

90% Spread Bandwidth 

Low  Middle  High Limit  Result 

1189.58kHz 1215.62kHz 1193.92kHz >500kHz Pass 

99% Occupied Bandwidth 

Low  Middle  High Limit  Result 

1.64MHz 1.73MHz 1.69MHz <26MHz Pass 



 

 

 Report No: JYTAB-R12-2100009 
 

JianYan Testing Group Co., Ltd. TRF No.: JYT4b（E）-130-L 

No.760, Fengling Road, Tong’an District, Xiamen, Fujian, China 
Telephone: +86 (0) 5922273071 Fax: +86 (0) 5922273700 Page 12 of 31 

Test plot as follows: 

90% Spread Bandwidth 99% Occupied Bandwidth 

  
Lowest Channel Lowest Channel 

 

  
Middle Channel Middle Channel 

  

  
Highest Channel Highest Channel 
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5.4 Antenna power and deviation 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 6 

Equipment setup: RBW=3MHz, VBW=10MHz, detector=Peak  

Limit: Antenna Power: 10mW, Deviation: + 20%≥ and ≥ -80% 

Test setup: 

 

Test Procedure 1. Connect the UUT to the spectrum analyzer and use the following 
settings: 
Centre Frequency: The center frequency of the channel under test. 
RBW: 3MHz/VBW: 10MHz/ Span: Wide enough to cover the complete 
power envelope of the signal of the EUT. / Detector: Peak. / Trace 
Mode: Max Hold. 

2. When the trace is complete, find the peak value of the power envelope 
and record the frequency. 

3. Calculated the Maximum deviation and recorded the results. 
Deviation = (Antenna Power – Rated Output Power) / Rated Output 
Power * 100% 

Test Instruments: Refer to section 4.8 for details 

Test Uncertainty: ± 0.96 dB 

Test results: Pass 

 

Measurement Data: 

Measured Power (mW) Rated Power 

(mW) 

Maximum 

Deviation(%) 
Result 

Lowest channel Middle channel Highest channel 

1.56 1.63 1.65 5 -68.8% Pass 

Remark:  

The Rated Power is 5mW, which declared by manufacturer. 

Maximum Deviation = (Maximum power deviation)/Rated power * 100%. 
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Test plot as follows: 

Lowest channel Middle channel 

 

 

 

  

 

Highest channel  
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5.5 Transmitter Spurious Emissions 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 7 

Equipment setup: 
Below 1 GHz: RBW=100 kHz, VBW=100 kHz, detector=Peak  

Above 1 GHz: RBW=1 MHz, VBW=1 MHz, detector=Peak 

Limit: 

30MHz~1000MHz: 2.5μW(-26dBm); 

1000MHz~2387MHz: 2.5µW/MHz (-26dBm);  

2387MHz~ 2400MHz: 25µW/MHz (-16dBm) 

2483.5 MHz~ 2496.5MHz : 25µW/MHz (-16dBm);  

2496.5MHz~12.75 GHz : 2.5µW/MHz  (-26dBm) 

Test setup: 

 

Test Procedure 1. EUT have transmitted the maximum modulation signal and fixed 
channelize. 

2. Setting of SA is following as: Sweep time: Auto / Sweep Mode: 
Continuous sweep / Detect mode: Positive peak / Trace mode: Max 
hold. 

3. Setting of SA is following as 30 MHz and stop frequency 1000 MHz 
Then to mark peak reading value + cable loss shall be less than 
2.5μW. 

4. Setting of SA is following as 1000 MHz and stop frequency 2387 MHz, 
and then to mark peak reading value + cable loss shall be less than 
2.5μW. 

5. SA adjusted to start frequency 2387 MHz and stop frequency 2400 
MHz, then to mark peak reading value + cable loss shall be less than 
25μW. 

6. SA adjusted to start frequency 2483.5 MHz and stop frequency 
2496.5 MHz , then to mark peak reading value + cable loss shall be 
less than 25μW 

7. SA adjusted to start frequency 2496.5 MHz and stop frequency 12750 
MHz, then to mark peak reading value + cable loss shall be less than 
2.5μW. 

Test Instruments: Refer to section 4.8 for details 

Test Uncertainty: ± 0.96 dB 

Test results: Pass 
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Measurement Data: 

Test channel: Low Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

948.80 -59.98 
-26 

Pass 

2378.00 -43.80 

2399.99 -27.21 
-16 

2490.82 -49.00 

4803.50 -26.37 -26 

Test channel: Middle Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

948.80 -55.27 
-26 

Pass 

2181.30 -48.70 

2391.00 -47.89 
-16 

2487.51 -48.51 

4878.50 -27.48 -26 

Test channel: High Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

948.80 -56.23 
-26 

Pass 

2241.50 -49.93 

2398.76 -48.79 
-16 

2492.02 -42.57 

4967.50 -28.93 -26 

Notes: Only the spurious with the minimum margin from the limit line will be displayed in the mark table(The 

lower window on the test plots). 
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Test plots as follows: 

 

  
Lowest channel 30MHz~1GHz  Lowest channel 1GHz~2387MHz 

 

  
Lowest channel 2387MHz z~2400MHz Lowest channel 2483.5MHz ~2496.5MHz 

  

 

\ 

Lowest channel 2496.5MHz ~12750MHz \ 
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Middle channel 30MHz~1GHz  Middle channel 1GHz~2387MHz 

 

  
Middle channel 2387MHz z~2400MHz Middle channel 2483.5MHz ~2496.5MHz 

  

 

\ 

Middle channel 2496.5MHz ~12750MHz \ 
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Highest channel 30MHz~1GHz  Highest channel 1GHz~2387MHz 

 

  
Highest channel 2387MHz z~2400MHz Highest channel 2483.5MHz ~2496.5MHz 

  

 

\ 

Highest channel 2496.5MHz ~12750MHz \ 
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5.6 Transmitting antenna absolute gain 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 8 

Equipment setup: RBW=1MHz, VBW=3MHz, Frequency range= 2400MHz~2483.5MHz, 

Detector = Peak  

Test setup: 

 
Test procedure 1. Set EUT and measuring antenna at the same height and roughly 

facing each other. 

2. Move the measuring antenna height up and down within ± 50cm of 

EUT height and swing it to find the maximum output of the measuring 

antenna. The output level at the spectrum analyzer is read sa “E“. 

3. Remove the EUT from the turn table and put the replacing antenna 

facing to measuring antenna at same height. Set the standard signal 

generator (SSG) at same frequency and transmit on then receive the 

signal 

4. Swing the replacing antenna give a maximum receiving level. 

5. Move the measuring antenna height up and down within ± 50cm of 

replacing antenna height and swing it to find the maximum receiving 

level. 

6. Set SSG output power at Pt to give the equivalent output level of “E” or 

calculate Pt with SSG output which gives the nearest of “E” and 

difference (± 1dB). Record the Pt. 

7. Calculate EIRP by the formula below EIRP = Gt – L + Pt.  

Gt: gain of replacing antenna (dBi) L: feeder loss between SSG and 

replacing antenna Pt: Output power of the SSG 

8. If the antenna for the EUT has circular polarization, sum of V-field and 

H-field will be result if measuring antenna is linear polarization. 

Test Instruments: Refer to section 4.8 for details 

Test results: Pass 

 

Measurement Data:  

Note: This test item will not be applied to the transmission antenna which has a gain of 2.14dBi or 

less. 
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5.7 Main lobe width of transmitting antenna 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 9 

Equipment setup: RBW=1 MHz, VBW=1 kHz, Span = 0, Detector=Peak 

Requirement: The receiving power at the side lobes except the main lobe (Θ0) is 3dB 
lower or more than the maximum receiving power 

Test setup: 

 

Test Procedure: (1) Put the radio equipment and the test antenna approximately to face 
each other. 

(2) Set the spectrum analyzer as the above. Adjust its reference level so 
as to observe the receiving power in its suitable receiving condition. 

(3) Adjust the radio equipment rotating horizontally and vertically so as to 
coincide to the maximum power direction. 

(4) Changing the height of the test antenna between +50cm against the 
height of the radio equipment and adjusting its direction too, look out a 
maximum point of the receiving power. The indication of the spectrum 
analyzer at this point is referred as “E”. 

(5) Using the equivalent isotropic radiation power (PE) which was already 
measured, calculate the allowable main lobe width (Θ0) concerning 
horizontal and vertical planes. Allowable main lobe width (Θ0) =360/A 
here, Θ0 : Allowable main lobe width of the transmitting antenna of the 
radio equipment (half-width) (º) PE : Equivalent isotropic radiation 
power of the radio equipment (dBm) A : This is calculated as the 
equivalent isotropic radiation power divided by absolute gain 2.14dBi 
of transmitting antenna being fed by average antenna power 10mW 
(10mW/MHz for the orthogonal frequency division multiplexing system, 
the direct diffusion system, the frequency hopping system, the 
compound system of direct diffusion and frequency hopping, and the 
compound system of orthogonal frequency division multiplexing and 
frequency hopping.  

(6) Rotating the radio equipment horizontally a round as possible, confirm 
that the receiving power at the side lobes except main lobe width (Θ0) 
is lower than 3dB or more of the maximum receiving power “E”. 

(7) Once put the radio equipment back to the state (3). Inclining the radio 
equipment vertically as far as possible (more than 90 degree; it may 
be possible to measure referring “6. Other conditions”), confirm that 
the receiving power at the side lobes except main lobe width (Θ0) is 
lower than 3dB or more of the maximum receiving power “E”. 

Test Instruments: Refer to section 4.8 for details 

Test results: PASS 

Note: This test item will not be applied to the transmission antenna which 

has a gain of 2.14dBi or less. 
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5.8 Spurious radiation or extraneous emission strength for Receiver part 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 5 

Equipment Setup: RBW = 100 kHz, VBW= 100 kHz for below 1 GHz 

RBW = 1 MHz, VBW =  1 MHz for above 1 GHz 

Limit: 4 nW for below 1 GHz, 20 nW for above 1 GHz 

Test setup: 

 

Test Procedure: 1. EUT have the continuous reception mode and fixed only one 
channelize. 

2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz 
emissions) / 1 MHz (above 1GHz emissions) / AT: 10dB / Ref: -10dBm 
/ Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: 
Positive peak / Trace mode: Max hold 

3. SA set RB: 100 kHz and VB: 100 kHz. Then adjust to start frequency 
30MHz and stop frequency 1000 MHz. Search to mark peak reading 
value + cable loss shall be less than 4nW 

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 
1000MHz and stop frequency 12750 MHz. Search to mark peak 
reading value + cable loss shall be less than 20 nW 

5. If power level of lower emissions are more than 1/10 of limit (0.4nW for 
f < 1GHz, 2 nW for f >= 1GHz), all those are to be indicated in the 2nd 
and 3rd lines. If others are 1/10 or less more of the limit, no necessary 
to be indicated. 

Test Instruments: Refer to section 4.8 for details 

Test Uncertainty ± 0.96 dB 

Test results: Pass 
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Measurement Data: 

Test channel: Lowest Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

946.00 -59.92 -54 
Pass 

2131.00 -52.54 -47 

Test channel: Middle Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

934.70 -61.96 -54 
Pass 

2131.00 -52.60 -47 

Test channel: Highest Channel 

Frequency(MHz) Read Level(dBm) Limit(dBm) Result 

946.00 -62.06 -54 
Pass 

2131.00 -52.54 -47 
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Test plots as follows: 

 

  
Lowest channel  30MHz~1GHz  Lowest channel  1GHz~12.75GHz 

 

  
Middle channel 30MHz~1GHz Middle channel 1GHz~12.75GHz 

  

  
Highest channel 30MHz~1GHz Highest channel 1GHz~12.75GHz 
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5.9 Interference suppression function 

Test Requirement: Article 2 paragraph 1 item (19) 

Test Method: Appendix No.43 Notification No.88 of MIC, 2004 section 10 

Requirement: 1. The demodulator shall be able to demodulate the transmitting signal 
from the radio equipment and to display contents of the identification 
code. 

2. The opposite equipment shall be able to transmit the identification 
code as same as the transmitting signal from the radio equipment 

Test setup: 

 

Test Procedure: 1. The radio equipment with automatic transmitting function of 
identification code 
A. Transmit the assigned identification code from the radio equipment. 
B. Confirm the identification code received by the demodulator. 

2. The radio equipment with automatic receiving function of identification 
code 
A. Transmit the assigned identification code from the opposite 
equipment. 
B. Confirm that the usual communication is available. 
C. Transmit the identification code distinct from the assigned one from 
the opposite equipment. 
D. Confirm that the radio equipment is stopped or an indication is 
displayed as the identification code is different. 

Test Instruments: Refer to section 4.8 for details 

Test results: Pass 

The EUT can receive identification code from Opposite Equipment and 
also can transmit identification code to other equipment, and can be 
receiving successfully received by other equipment. 

 

 

 

  


