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JAPAN RADIO TEST REPORT

Product Name
Model Name
Applicant

Manufacturer

Type
Emissions

Declaration
Output Power

Standard

Test Procedure

Bluetooth

Car Tablet

AVIC-BX500, AVIC-BX500II, AVIC-BX500IIl, AVIC-BX5001V
MIiTAC Digital Technology Corporation

4F., NO.1, R&D ROAD 2, HSINCHU SCIENCE PARK,
HSINCHU 30076, TAIWAN, R.O.C.

MITAC Computer (Kunshan) Co,. Ltd.

No. 269, 2nd Avenue, District A, Conprehensive Free Trade
Zone, 215300 Kunshan City, Jiangsu, Province, China
78M4F1D(BR);

78M7G1D(EDR);

19M6F1D(BR_AFH);

20MOG1D(EDR_AFH);

0.020 mW/MHz (BR);

0.020 mW/MHz (EDR);

0.080 mMW/MHz (BR_AFH);

0.080 mMW/MHz (EDR_AFH);

Article 49-20 and the relevant articles of the Ordinance
Regulating Radio Equipment

MIC Notice No0.88 Appendix No0.43

The product sample was received on Jun. 24, 2022 and testing was performed from Jul. 01, 2022 to
Jul. 01, 2022. We, Sporton International Inc. EMC & Wireless Communications Laboratory, would like
to declare that the tested sample has been evaluated in accordance with the procedures given in
MIC Notice No.88 Appendix No.43 and shown to be compliant with the applicable technical
standards. Article 2 Paragraph 1 Item 19 of the Certificate Ordinance of the Radio Law indicates the
classification of the specified radio equipment.

The test results in this variant report apply exclusively to the tested model / sample. Without written
approval of Sporton International Inc. EMC & Wireless Communications Laboratory, the test report
shall not be reproduced except in full.

/,u' Wrs LVUU\

Approved by: Louis Wu

Sporton International Inc. EMC & Wireless Communications Laboratory
No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)
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FAX : 886-3-328-4978
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History of This Test Report

Report No. Version Description Issued Date
JR690725-05A 01 Initial issue of report Jul. 13, 2022
JR690725-05A 02 Revise Model Name Jul. 22, 2022
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Summary of Test Result

Result
Report Clause Test Items (PASSIFAIL)
3.1 Frequency Tolerance Pass
39 Occupied Bandwidth and Spread-spectrum Bandwidth / Pass
Spread Factor
3.3 Unwanted Emission Intensity Pass
3.4 RF Output Power / Tolerance Pass
35 Limitation of Collateral Emission of Receiver Pass

Transmission Antenna Gain
3.6 (EIRP Antenna Power) NA

Transmission Radiation Angle Width

3.7 (3dB Beam width) NA
3.8 Radio Interference Prevention Capability Pass
3.9 Hopping Frequency Dwell Time Pass
3.10 Construction Protection Confirmation Pass

Note: This is a variant report which can be referred Product Equality Declaration. All the test cases
were performed on original report which can be referred to Sporton Report Number JR690725-03 as

appendix D. Based on the original report, the test cases were verified.

Declaration of Conformity:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in
accordance with the regulation limits or requirements declared by manufacturers.
It's means measurement values may risk exceeding the limit of regulation standards, if
measurement uncertainty is include in test results.

2. The measurement uncertainty please refer to this report “Testing Site”.

Comments and Explanations:

The product specifications of the EUT presented in the report are declared by the manufacturer who

shall take full responsibility for the authenticity.

Reviewed by: Dara Chiu

Report Producer: Vivian Hsu
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General Description

Feature of Equipment Under Test

Product Feature & Specification

Product Name

Car Tablet

Model Name

AVIC-BX500, AVIC-BX500II, AVIC-BX500IIl, AVIC-BX500IV

Support Category /
Frequency Range

Article 2-1-19  / 2400MHz ~ 2483.5MHz

Type of Modulation

[ ] Direct Spreading (DS)

[] Orthogonal frequency-division multiplexing (OFDM)
W Frequency Hopping (FH)

[ ] Other :GFSK

Number of Channels

BR/EDR Mode 79

AFH Mode 20

Channel Spacing

BR/EDR/AFH Mode 1IMHz

Declaration RF Output Power

0.020 mW/MHz (BR) ;

0.020 mW/MHz (EDR) ;
0.080 mW/MHz (BR_AFH) ;
0.080 mW/MHz (EDR_AFH) ;

Antenna Power (E.I.R.P)

-16.570 dBm/MHz (BR)
-16.570 dBm/MHz (EDR)
-10.549 dBm/MHz (BR_AFH)
-10.549 dBm/MHz (EDR_AFH)

Modulation

B GFsSK B /4-DQPSK
[] Other : FSK

Hl 8-DPSK

Power Source NOTE

Commercial power AC 100 ~ 240 V

External Power Source DC 14.4V

DC3.7V

L]
|
[ ] Lithium battery
L]

UM battery DC 1.2V

Note:

1. When EUT be operated at +10% from the normal supply voltage, the supply voltage of RF part was
varied within £1%. All test cases were done under the normal supply voltage.

2. The AC charger as a supported unit is used during testing.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Power Supply voltage | Power Supply voltage | Power Supply voltage
14.400 Vdc (Nominal) 15.840 Vdc (+10%) 12.960Vdc (-10%)
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Antenna Information

Main Antenna | Antenna Type: PIFA Antenna Gain:  0.42 dBi

Remark: The above EUT's information was declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.2 Modification of EUT

No modifications are made to the EUT during all test items.

TEL : 886-3-327-3456 Page Number 16 of 25
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1.3 Testing Site

Test Site Sporton International Inc. EMC & Wireless Communications Laboratory
Test Site No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)
Location TEL: +886-3-3273456 / FAX: +886-3-3284978
Sporton Site No.:
Test Site No.
THO2-HY
Test Items Uncertainty Remark
Occupied Channel Bandwidth +3.27% Confidence 95%
RF output power, conducted +0.55 dB Confidence 95%
Frequency Tolerance +5.3 Hz Confidence 95%
Unwanted Emission +1.38 dB Confidence 95%
Temperature 0.8 °C Confidence 95%
Humidity 3 % Confidence 95%

1.4 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

‘ Article 49-20 and the relevant articles of the Ordinance Regulating Radio Equipment

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. The measurement was implemented in accordance with MIC Notice No. 88 Appendix No. 43.

1.5 Ancillary Equipment List

None.
TEL : 886-3-327-3456 Page Number 17 of 25
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

channel Frequency Channel Frequency channel Frequency
(MHz) (MHz) (MHz)
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 - -
26 2428 53 2455 - -

2.2 EUT Operation Test Setup

The equipment under test (EUT) was linked with Bluetooth simulator or operated by commands in order
to make the EUT into the engineering modes for transmitting, receiving signals continuously, and

hopping mode.
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3 Test

Result

3.1 Frequency Tolerance Measurement

3.1.1 Limit

Item

Limits

Frequency Tolerance = 150ppm

3.1.2 Measuring Instruments

See list of measuring instruments of this test report.

3.1.3 Test Procedure

1. Frequency accuracy of instrument shall be less than 10% of limits tolerance (5ppm).
2.  Three testing methods
a. Measure frequency tolerance by the system simulator.
b. CW Tone method
i. Setting of SA is following as: RBW:1kHz / VBW:30kHz.
ii. Maker Max. level to get measuring frequency f.
c. 10dB down method
i. Setting of SA is following as: RBW:30kHz / VBW: 30kHz / Trace: MaxHold
ii. Display line Level = Max. level — 10dB to place two markers, highest(fH) and lowest(fL)
frequency
iii. Determine measuring frequency f = (fH-fL)/2
3. The frequency tolerance test case is directly measured using the frequency accuracy function
of Bluetooth tester or spectrum analyzer. Then the frequency error formula is (f-fc)/fcx108 ppm
and the limit is less than £50ppm.
TEL : 886-3-327-3456 Page Number 19 of 25
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3.1.4 Test Setup

Power Divider
System Simulator

-

L
Spectrum Analyzer

3.1.5 Test Result of Frequency Tolerance

Please refer to Appendix B.
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3.2 Occupied Bandwidth and Spread-spectrum Bandwidth / Spread
Factor Measurement

3.2.1 Limit

Iltem Limits

Occupied Band Width | = 83.5MHz  (FH)
= 26MHz (OFDM, DS and Others)

Spreading Bandwidth | = 500 kHz (FH, DS)

3.2.2 Measuring Instruments

See list of measuring instruments of this test report.

3.2.3 Test Procedures

1. Setting of SA is following as: RBW =< 3% of bandwidth / VBW = RBW / Sweep Mode:
Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.

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

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

4. Spread Spectrum Factor = Spread Spectrum Bandwidth / modulation rate of EUT.

5.  Spread Spectrum Factor limit is greater than 5.

3.2.4 Test Setup

Power Divider
System Simulator

— Joo

Spectrum Analyzer

EUT

3.2.5 Test Result of Occupied Bandwidth and Spread-spectrum Bandwidth / Spread
Factor Measurement

Please refer to Appendix B.
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3.3 Unwanted Emission Intensity Measurement

3.3.1 Limit

ltem Limits

Tx Spurious Emission

= 2.5uW (2387MHz > f;2496.5MHz < f)

= 25 uW (2387MHz =f<2400MHz) and (2483.5MHz <f=2496.5MHz)

3.3.2 Measuring Instruments

See list of measuring instruments of this test report.

3.3.3 Test Procedures
EUT have transmitted the maximum power and fixed channelize.
Setting of SA is following as: RBW:1MHz / VBW:1MHz above 1GHz, Sweep time: Auto / Sweep
Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.
Setting of SA is following as: RBW:100KHz / VBW:100KHz under 1GHz, Sweep time: Auto /
Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.
Setting of SA is following as 30MHz and stop frequency 2387MHz Then to mark peak reading
value + cable loss shall be less than 2.5uW.
SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to mark peak
reading value + cable loss shall be less than 25pW.
SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to mark peak
reading value + cable loss shall be less than 25pW.
SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to mark peak
reading value + cable loss shall be less than 2.5uW.
If the Result_Value is over the requirement, take total sum of 1MHz band centered at the spur
frequency like ACLP measurement as Result_Value.
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3.3.4 Test Setup

Power Divider
System Simulator

— Joo

—
Spectrum Analyzer

3.3.5 Test Result of Unwanted Emission Intensity

Please refer to Appendix B.
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3.4 RF Output Power / Tolerance

3.4.1 Limit
Item Limits
= 3mW/MHz (FH form 2400 ~ 2483.5MHz)
Antenna Power Density | = 10mW/MHz (OFDM,DS from 2400 ~ 2483.5MHz)
= 10mw (Other from 2400 ~ 2483.5MHz)
Antenna Power Error +20%, -80% (Base on manufacturer declare antenna power density)

3.4.2 Measuring Instruments

See list of measuring instruments of this test report.
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3.4.3 Test Procedures

1. EUT have transmitted continuous maximum power on hopping mode (For FHSS Device).
2. Frequency hopping system or combined systems of direct spread and frequency hopping:
Test method 1:
i.  Connect the high frequency power meter to the output of the attenuator and measure the total
power (without bandwidth limitation)
i. Divide the total power by the spread bandwidth to find the “average” power per MHz.
The average power per MHz is equal to the power meter value dBm + cable loss dB +
10 logio (1/ Duty Cycle) dB + 10 logio (1/ Spread Bandwidth) dB.
iii. Confirm that frequency distribution of the hopping frequencies is homogeneous according to
the supporting data.
If frequency distribution of the frequencies is not homogeneous, consider other measurement
or correction methods based on the supporting data.
iv.  Setthe antenna power as follows:
- Continuous waves: value in ii.
Test method 2:
i. Peak search by use setting of SA is following as:
Span = 2 time of occupied bandwidth
RBW =1MHz / VBW = 3 time of RBW
Sweep Mode: Continuous sweep
Detect mode = Positive peak / Trace mode = Max hold.
Mark the peak value
i. Measure maximum average power per MHz by use setting of SA is following as:
Center frequency = frequency of peak value
Span = 0Hz
RBW =1MHz / VBW = RBW
Sweep Mode: Continuous sweep
Detect mode = Sample / Trace mode = Max hold.
Calculated the mean power value
3. Antenna RF Output Power Tolerance is definition that actual measure antenna power tolerance
between + 20% to - 80% power range that manufacturer declare the conducted power density.
TEL : 886-3-327-3456 Page Number : 15 of 25
FAX : 886-3-328-4978 Issued Date s Jul. 22, 2022

Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 1 02



seanron 1as. JAPAN RADIO TEST REPORT Report No. : JR690725-05A

3.4.4 Test Setup

= .

System Simulator

Power Divider

EUT
— e
Power Meter
3.4.5 Test Result of RF Output Power / Tolerance
Please refer to Appendix B.
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3.5 Limitation of Collateral Emission of Receiver Measurement

3.5.1 Limit
Item Limits
= 4nW (f < 1GH2z2)
Rx Spurious Emission
= 20nW (I1GHz = f)

3.5.2 Measuring Instruments

See list of measuring instruments of this test report.

3.5.3 Test Procedures

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

2. SA set RBW: 100KHz and VBW: 100KHz. Then adjust to start frequency 30MHz and stop
frequency 1GHz. Search to mark peak reading value + cable loss shall be less than 4nW.

3.  SA set RBW: 1MHz and VBW: 1MHz. Then adjust to start frequency 1000MHz and stop
frequency 12.5GHz. Search to mark peak reading value + cable loss shall be less than 20nW.

4, If power level of lower emissions are more than 1/10 of limit (.0.4nW for f <1GHz, 2nW 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.

3.5.4 Test Setup

: Power Divider
System Simulator

— Joo
-

Spectrum Analyzer

3.5.5 Test Result of Limitation of Collateral Emission of Receiver

Please refer to Appendix B.

TEL : 886-3-327-3456 Page Number 117 of 25
FAX : 886-3-328-4978 Issued Date : Jul. 22, 2022
Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 1 02



seanron 1as. JAPAN RADIO TEST REPORT Report No. : JR690725-05A

3.6 Transmission Antenna Gain (EIRP Antenna Power) Measurement

3.6.1 Limit

ltem

Limits

EIRP Power Density

= 6.91dBm/MHz  (FH form 2400 ~ 2483.5MHz)
= 12.14dBm/MHz  (OFDM,DS from 2400 ~ 2483.5MHz)
= 12.14dBm (Other from 2400 ~ 2483.5MHz)

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14 dBm/MHz.

3.6.2 Measuring Instruments

See list of measuring instruments of this test report.

3.6.3 Test Procedures

1. Set EUT ad measuring antenna at the same height and roughly facing each other.

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 as “E“.

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.

Swing the replacing antenna give a maximum receiving level.

Move the measuring antenna height up and down within £ 50cm of replacing antenna height
and swing it to find the maximum receiving level.

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.

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

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.
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FAX : 886-3-328-4978

Page Number 1 18 of 25
Issued Date 2 Jul. 22, 2022

Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 1 02



seanron 1as. JAPAN RADIO TEST REPORT Report No. : JR690725-05A

3.6.4 Test Setup

<For EUT radiation measurement>

Meosuring Anfenna

1.5m | o= Jm

Spectrum Analyzer

<For standard antenna measurement>

Standard Antenna Meosuring Anftenna

b Spectrum Analyzer

3.6.5 Test Result of Transmission Antenna Gain (EIRP Antenna Power)

Please refer to Appendix B. For the antenna gain, please refer to antenna test report.

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14dBm/MHz.
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3.7 Transmission Radiation Angle Width (3dB Beam-width)
Measurement
3.7.1 Limit
Item Limits
360/A (IfA<1;thenA=1)
3dB antenna beam-width A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14 dBm/MHz.

3.7.2 Measuring Instruments

See list of measuring instruments of this test report.

3.7.3 Test Procedures

1. Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 3.7.2 and tune reference level to observe
receiving signal position.

3. Rotate directions of the EUT horizontally and vertically to find the maximum receiving power.

4. Move the measuring antenna height up and down within + 50cm of EUT height and swing it to
find the maximum output of measuring antenna. The output level at the spectrum analyzer is
read as “E”.

5. Calculate permitted radiation angle in horizontal and vertical using EIRP measured in another
test method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).

A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

TEL : 886-3-327-3456 Page Number 1 20 of 25
FAX : 886-3-328-4978 Issued Date : Jul. 22, 2022
Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 1 02



seanron 1as. JAPAN RADIO TEST REPORT Report No. : JR690725-05A

3.7.4 Test Setup

Meaosuring Antenna

==

Spectrum Analyzer

3.7.5 Test Result of Transmission Radiation Angle Width (3dB Beam-width)
Please refer to Appendix B.

For the antenna gain, please refer to antenna test report.

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14 dBm/MHz.
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3.8 Radio Interference Prevention Capability Measurement

3.8.1 Limit
ltem Limits
Identification code = 48 bits

3.8.2 Measuring Instruments

See list of measuring instruments of this test report.

3.8.3 Test Procedures

1. Inthe case that the EUT has the function of automatically transmitting the identification code: a.
Transmit the predetermined identification codes form EUT. b. Check the transmitted
identification codes with the demodulator.

2. In the case of receiving the identification code: a. Transmit the predetermined identification
codes form the counterpart. b . Check if communication is normal. c. Transmit the signals other
than predetermined ID codes form the counterpart. d. check if the EUT stops the transmission, or

if it displays that identification codes are different from the predetermined ones.

3.8.4 Test Setup

3.8.5 Test Result of Radio Interference Prevention Capability

Please refer to Appendix B.
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3.9 Hopping Frequency Dwell Time Measurement

3.9.1 Limit
ltem Limits
Hopping Freq. Dwell Time = 0.4 seconds

3.9.2 Measuring Instruments

See list of measuring instruments of this test report.

3.9.3 Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set RBW of spectrum analyzer to 1MHz and VBW to 1MHz.

3. Use avideo trigger with the trigger level set to enable triggering only on full pulses.

4. Sweep Time is more than once pulse time.

5. Set the center frequency on any frequency would be measured and set the frequency span to
zero span.

Measure the maximum time duration of one single pulse.

Set the EUT in continuous transmitting for each supported maximum packet format.

Measure the maximum time duration of one single pulse.

© ©® N o

Use the marker-delta function to calculate the dwell time.
10. Dwell Time = Total Number of channels x 0.4(s) x Average Hopping Channel x package transfer
time

11. Average Hopping Channel = Total Number of hopping / sweep time

3.9.4 Test Setup

f =
B =
== _

-
System Simulator

Power Divider

EUT
[— Jeo
Spectrum Analyzer
3.9.5 Test Result of Hopping Frequency Dwell Time
Please refer to Appendix B.
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3.10Construction Protection Confirmation Method
3.10.1 Limit

The high-frequency section and modulation section of the radio equipment except for the antenna

system shall not be capable of being opened easily.

3.10.2 Confirmation Method

Sealed with special screws.

Plastic chassis is being welded using ultrasonic waves.

Chassis is glued using a special adhesive.

Cover is specially interlocked.

[]
]
]
[ ] Metal covers are spot-fused.
[]
|

RF and Modulation components are covered with shielding case and this shielding case is

soldered.

[ ] Shield case is welded at RF and modulation parts, and ID-ROM is welded using the BGA
Method.

[ ] Shield case is welded at RF and modulation parts, and ID-ROM is glued at its lead with a

special adhesive.

[] Shield case is welded at RF and modulation parts, and ID-ROM is glued with a

non-transparent laminating agent.

(] Other:

3.10.3 The Photos of Construction Protection
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4 List of Measuring Equipment

— — —
Instrument Brand Name | Model No. Serial No. Calibration Test Periods Due Date Calibration | Calibration
Date Body Method
Spect Rohde &
pecirum onde FSV 40 101909 Aug. 13,2021 | Jul. 01,2022 | Aug. 12, 2022 | ETC, R.O.C c
Analyzer Schwarz
. Rohde &
BT Base Station CBT 101136 Oct. 17,2021 | Jul. 01,2022 | Oct. 16, 2022 | ETC, R.O.C c
Schwarz
USB Power DARE | RPR30osw | 101000S4SNOT 1y 0. 2021 | Jul. 01, 2022 | Dec. 08, 2022 | ETC, RO.C c
Sensor (NO:117)
Programmable | -\ | ctek | GPP-2323 | GEU810970 | Nov. 26,2021 | Jul. 01,2022 | Nov. 25, 2022 | ETC, RO.C c
Power Supply
Mulimeter | GW nstek | GDM-461 | GUT210214 | Nov. 13,2021 | Jul. 01,2022 | Nov. 12, 2022 | ETC, R.O.C c

Note: Above test equipment was used and kept valid calibration period during test.

Calibration Method :
a) : Calibration conducted by the National Institute of Information and Communications Technology ~

NICT~ or a designated calibration agency under Article 102-18 paragraph

(1) TELEC Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement

Law (Law No. 51 of 1992)~ Japan Calibration Service System~

¢ ) : Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by

the NICT or a designated calibration agency under Article 102-18 paragraph

(1)~ TELEC Engineering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix A. Setup Photographs

Front View

Near View
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Appendix B. Test Results

Please refer to the following pages for test results.
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1 JR690725-05A

1. TEST RESULTS DATA

BLUETOOTH - BR (Normal Voltage)

. Temperature [23.4~24.9 °C Modulatoin Type : GFSK
Environment of Test Room — —
Humidity [52.0~55.6 % Type Emissions : 78M4F1D
Tool & Version Engineering mode
Test Engineer Sylvia Li
Declaration Output Power 0.020 mW/MHz Path Loss 23.80 dB
Declaration Output Power -16.990 dBm/MHz ON TIME 2.906 msec
Antenna Power (E.l.R.P) -16.570 dBm/MHz Burst| OFF TIME 0.848 msec
Input Power Voltage 14.400 Vdc Ratio 77.42 %
Packet Type (Mode) DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Refer to antenna report PIFA 0.42
1.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2441 2480 Limit Result Note
Channel Number Ch. 0 39 78 0 39 78
Reading Frequency MHz 2401.983 2440.983 2479983 | _—— | - — | -
Frequency Tolerance ppm -7.244 -7.128 -7.016 +50 PASS PASS PASS
Occupied Bandwidth MHz 78.44 83.5 PASS
Spread Bandwidth MHz 70.91 0.5 PASS
RF Output Power mW/MHz 0.011 3 PASS
RF Output Power Tolerance % -43.99 -80~+20 PASS
Output Power (With burst radi dBm 100 | ] e I
uW/MHz | 0.03069 0.02844 0.02864 25 PASS PASS PASS
Under 2387MHz
MHz 949.323 823.623 476980 | _— | - -
2387MHz - uyW/MHz | 0.21878 0.02891 0.02564 25 PASS PASS PASS
Lém’:;t:: 2400MHz MHz | 2399.984 | 2387205 | 2392688 | __— | -—— — | —
Intensity 2483.5MHz - uWW/MHz | 0.02692 0.03177 0.02825 25 PASS PASS PASS
2496.5MHz MHz 2488.226 2492.761 2486934 | __— [ - B
2496.5MHz - uyW/MHz | 0.03155 0.03556 0.03243 25 PASS PASS PASS
12.5GHz MHz 5861.841 5851.839 5854.839 | __— | - R -
Limitation of | Under 1GHz nW 0.021 0.021 0.028 4 PASS PASS PASS
Collateral MHz 877.647 565.629 793.071 | _—— | - -
Emission of nw 0.224 0.282 0.264 20 PASS | PASS | PASS
Receiver | 1-12.5GHz o s 420 | 5046082 | 5855950 | _—— | — — | —
Spread Factor | - 70.91 5 PASS
Dwell Time mSec 305.08 400 PASS
Proventon Capabily | ™ good PASS

Bl of B4
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BLUETOOTH - EDR (Normal Voltage)

2. TEST RESULTS DATA

. Temperature |23.4~24.9 °C Modulatoin Type : 8DPSK
Environment of Test Room — —
Humidity [52.0~55.6 % Type Emissions : 78M7G1D
Tool & Version Engineering mode
Test Engineer Sylvia Li
Declaration Output Power 0.020 mW/MHz Path Loss 23.80 dB
Declaration Output Power -16.990 dBm/MHz ON TIME 2.906 msec
Antenna Power (E.l.R.P) -16.570 dBm/MHz Burst| OFF TIME 0.862 msec
Input Power Voltage 14.400 Vdc Ratio 7712 %
Packet Type (Mode) 3-DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Refer to antenna report PIFA 0.42
2.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2441 2480 Limit Result Note
Channel Number Ch. 0 39 78 0 39 78
Reading Frequency MHz 2401.991 2440.994 2479994 | _— | - — | -
Frequency Tolerance ppm -3.622 -2.376 -2.339 +50 PASS PASS PASS
Occupied Bandwidth MHz 78.73 83.5 PASS
Spread Bandwidth MHz 71.20 0.5 PASS
RF Output Power mW/MHz 0.012 3 PASS
RF Output Power Tolerance % -40.23 -80~+20 PASS
Output Power (With burst radi dBm -70 | ] - e I
uWW/MHz | 0.03767 0.02911 0.03105 25 PASS PASS PASS
Under 2387MHz
MHz 833.904 976.480 872797 | _—— | - -
2387MHz - UWW/MHz |  1.03992 0.02576 0.02649 25 PASS PASS PASS
Lém’:;t:: 2400MHz MHz | 2399.971 | 2391103 | 2391330 | __— | —— — | —
Intensity 2483.5MHz - uWW/MHz | 0.02636 0.02427 0.02877 25 PASS PASS PASS
2496.5MHz MHz 2488.701 2496.003 2493924 | __— [ - B
2496.5MHz - UWW/MHz | 0.03342 0.03639 0.03428 25 PASS PASS PASS
12.5GHz MHz 5831.834 5726.807 5968.868 | __— | - B
Limitation of | Under 1GHz nW 0.022 0.020 0.024 4 PASS PASS PASS
Collateral MHz 847.774 991.222 915764 | __— | - -
Emission of nw 0.246 0.240 0.244 20 PASS | PASS | PASS
Receiver | 1-125GHz g 07 o8 | 5016319 | 6200545 | _—— | — — | —
Spread Factor | - 71.20 5 PASS
Dwell Time mSec 316.70 400 PASS 3DH5
Proventon Capabily | ™ good PASS
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3. TEST RESULTS DATA

BLUETOOTH - AFH BR (Normal Voltage)

. Temperature [23.4~24.9 °C Modulatoin Type : GFSK
Environment of Test Room — —
Humidity [52.0~55.6 % Type Emissions : 19M6F 1D
Tool & Version Engineering mode
Test Engineer Sylvia Li
Declaration Output Power 0.080 mW/MHz Path Loss 23.80 dB
Declaration Output Power -10.969 dBm/MHz ON TIME 2.906 msec
Antenna Power (E.l.R.P) -10.549 dBm/MHz Burst| OFF TIME 0.848 msec
Input Power Voltage 14.400 Vdc Ratio 77.42 %
Packet Type (Mode) DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Refer to antenna report PIFA 0.42
3.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2411 2421 Limit Result Note
Channel Number Ch. 0 9 19 0 9 19
Reading Frequency MHz 2401.983 2410.983 2420983 | _—— | - — | -
Frequency Tolerance ppm -7.244 -7.217 -7.187 +50 PASS PASS PASS
Occupied Bandwidth MHz 19.61 83.5 PASS
Spread Bandwidth MHz 18.16 0.5 PASS
RF Output Power mW/MHz 0.044 3 PASS
RF Output Power Tolerance % -45.33 -80~+20 PASS
Output Power (With burst radi dBm 100 | ] e I
UWW/MHz | 0.04315 0.03304 0.02793 25 PASS PASS PASS
Under 2387MHz
MHz 875.804 614.415 858249 | _—" | s | e | e
uW/MHz | 0.08933 0.02553 0.02582 25 PASS PASS PASS
Unwanted | 2387-2400MHz
Emissi MHz 2399.984 2392.558 2387263 | _—" | m== |  me= | e
mission
Intensit uW/MHz | 0.02897 0.02735 0.03236 25 PASS PASS PASS
Y [2483.5-2496.5MHZ
MHz 2486.401 2491.202 2487486 | _—" | mmem= | e | e
2496.5MHz - uyW/MHz | 0.03565 0.03508 0.03243 25 PASS PASS PASS
12.5GHz MHz 5830.833 6979.120 5787.823 | __— | s | e | e
Limitation of | Under 1GHz nW 0.023 0.021 0.026 4 PASS PASS PASS
Collateral MHz 894.620 940.205 7620343 | _—" | - | e | -
Emission of nw 0.232 0.236 0.262 20 PASS | PASS | PASS
Receiver 1-12.5GHz
MHz 6909.070 5857.866 5883.739 | _— | - ——— ] -
Spread Factor | - 18.16 5 PASS
Dwell Time mSec 305.08 400 PASS
Radio Interference
Prevention Capability | ~— el )
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4. TEST RESULTS DATA

BLUETOOTH - AFH EDR (Normal Voltage)

. Temperature |23.4~24.9 °C Modulatoin Type : 8DPSK
Environment of Test Room — —
Humidity [52.0~55.6 % Type Emissions : 20M0G1D
Tool & Version Engineering mode
Test Engineer Sylvia Li
Declaration Output Power 0.080 mW/MHz Path Loss 23.80 dB
Declaration Output Power -10.969 dBm/MHz ON TIME 2.906 msec
Antenna Power (E.l.R.P) -10.549 dBm/MHz Burst| OFF TIME 0.862 msec
Input Power Voltage 14.400 Vdc Ratio 7712 %
Packet Type (Mode) 3DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Refer to antenna report PIFA 0.42
4.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2411 2421 Limit Result Note
Channel Number Ch. 0 9 19 0 9 19
Reading Frequency MHz 2401.991 2410.991 2420991 | _—— | - — | -
Frequency Tolerance ppm -3.622 -3.608 -3.594 +50 PASS PASS PASS
Occupied Bandwidth MHz 20.04 83.5 PASS
Spread Bandwidth MHz 18.23 0.5 PASS
RF Output Power mW/MHz 0.047 PASS
RF Output Power Tolerance % -41.65 -80~+20 PASS
Output Power (With burst radi dBm -70 | ] - e I
uW/MHz | 0.03350 0.03141 0.03483 25 PASS PASS PASS
Under 2387MHz
MHz 929.440 847.968 909848 | _— | === | e | e
UWW/MHz | 1.07647 0.02393 0.02812 25 PASS PASS PASS
Unwanted | 2387-2400MHz
Emissi MHz 2399.990 2395.774 2387.003 | _—" | m== | m== | e
mission
Intensit uW/MHz | 0.02938 0.02523 0.02904 25 PASS PASS PASS
Y [2483.5-2496.5MHZ
MHz 2494.392 2484.029 2485062 | _—" | o mmem= | e | e
2496.5MHz - UWW/MHz | 0.03443 0.03126 0.03199 25 PASS PASS PASS
12.5GHz MHz 5830.833 6955.114 5874.844 | __—" | s | e | e
Limitation of | Under 1GHz nW 0.022 0.021 0.025 PASS PASS PASS
Collateral MHz 925.560 879.781 8048070 | _— | - | o= | -
Emission of nw 0.245 0.267 0.269 20 PASS | PASS | PASS
Receiver 1-12.5GHz
MHz 5869.365 5831.035 6977.106 | __—" [ === | === | e
Spread Factor | - 18.23 PASS
Dwell Time mSec 316.70 400 PASS 3DH5
Radio Interference
Prevention Capability | ~— el )
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Appendix C. Test Plots

C.1. BR_NV (Basic Rate)
C.1.1. Frequency Tolerance

Low Channel Middle Channel

High Channel

v =) Specum | =)
1 30.00 T et T = AW T A 30.00 o Gffeal F5E0 G = WEW T Rl Loval 30.00 T Gt T30 & = EW T
o M SWT 59301 5 vew 0 s rer W SWT 690 e VOW 00 Made o FE M SWT 59301 5 vew 0 s ;;
(o1
]
i
0 oun o aue 0 oun
. ¥ b - k] . kS
20, a0, 20, |
=
=
w

C.1.2. Occupied Bandwidth and Spread-spectrum Bandwidth

Spectrum l“%‘.' Spectrum l“%‘.'
Ref Level 30.00 d&m Offset 23.80 dBé & RBW 300 kHz Ref Level 30.00 d&m Offset 23.80 dBé & RBW 300 kHz
o Att 30 ds  SWT 1643 us & VBW 300 kHz  Mode suto FFT o Att 30 ds  SWT 1643 ps & VBW 300 kHz  Mode suto FFT
@ 1Pk View @ 1Pk View
M1[1] 0.92 dBm Mi[1] 0.92 dBm
o 2.415240 GHz| . 2.423920 GHz|
20 Occ Bw 78.437047757 MHz| 20 Occ Bw 70911722142 MHz|
10 di 10 di
11 M1 T T1 M1 T2
0 e - o o T -
'rw“n‘rﬁllm T |]ﬂ'ﬂﬁlmwmmmmmrwnr] | N T T O
10 di 10 di
20 -20
e, g P T TR 3 R T = T
40 di 40 di
-50 -50
60 di 60 d
CF 2.441 GHz 691 pts Span 200.0 MHz CF 2.441 GHz 691 pts Span 200.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result | Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 1 2.41524 GHz -0.92 dBm M1 1 2.42392 GHz -0.92 dém
T1 1 2.401637 GHz -1.73 dém Occ Bw 78.437047757 MHz T1 1 2.40511 GHz -1.13 dém Occ Bw 70.911722142 MHz
T2 1 2.480074 GHz -1.85 dBm T2 1 2.476022 GHz -1.73 dém
il ] W e [ il ] [ )
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C.1.3. Unwanted Emission Intensity
Low Channel Middle Channel High Channel

=) =) =)
sval .00 o Gt TEE  Mods wn Sween THeE  wods e Seaep et B E  ads wn e
ey
0 sam—t } ! o aw
m
{ = f
T P - o o
Erogquen | Frequen Powarabs | st | purser Alrc
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pr
T

C.1.4. Limitation of Collateral Emission of Receiver

Rul Loval 0.0 dim  Offst 2208 Made a2 Sweep Lovel 0.00 dEm Ol 220 & Mead Ao Svap Rul Loval 0.0 dim  Offst 2208 Made a2 Sweep
Soe. v Soe.
(o e (o e
=
o
- o
o 0.0 EZII Siop 17 5 G | T g Siop 17 5 G | St 30 EZII Shop 125 Gz |
Spuriaus Emissians
REW. Frequen: Powrer abs__| Aumit | 1 REW 1 Frequency Posrer abs | Aumit | RangeUp | REW. 1 Frequency PowerAbs | it |
To0.000 T 17 ey W e o S o T U2 N T2 BT TN 0 G Tooue T R T ey
e [ X ) T [ )1 ) Iy

C.1.5. Hopping Frequency Dwell Time

Spectrum o Spectrum o
RefLevel 30.00 dem  Offset 23.80 db & RBW 1 MHz Ref Level 30,00 dm  Offset 23.80 dB e RBW 300 kHz
o Att 30 d8 @ SWT 10ms @ VBW 1 MHz o Att 30d8 @ SWT 3165 @ VBW 300 kHz
SGL SGL
[erermax [@ 17k Max
M1[1] 1.16 dBm|
1.1597 ms
b
20 D2[1] 0.06 dB| 20 df
10 dom 2.9055 ms,
B 10 di
0.4
-1 B
24 db
i il Sk bt
at L il
~40 dBrm
50 db
60 db ~40
CF 2.402 GHz 601 pts 1.0ms/ -50 dé
Marker
Type | Ref | Trc | X-valus | Y-valug | _Function | Function Result | 600 d
M1 T 1.1587 ms ~1.16 dem
o2 M1 1 2.9055 ms 0.06 d8
03 M1 1 3.753 ms 0.04 dB CF 2.411 GHz 30000 pts 3.16 5/
——
L Il J7 Ready 4 | L J
Date: 1.0UL.2022 11:12:28 Date: 1.
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C.2. EDR_NV (Enhanced Data Rate)

C.2.1.

Frequency Tolerance

Low Channel

Middle Channel

High Channel

=) =) =)
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C.2.2.

Occupied Bandwidth and Spread-spectrum Bandwidth

Spectrum [“é? Spectrum [“é?
Ref Level 30.00 d&m Offset 23.80 dBé & RBW 300 kHz Ref Level 30.00 d&m Offset 23.80 dBé & RBW 300 kHz
o Att 30 ds  SWT 1643 us & VBW 300 kHz  Mode suto FFT o Att 30 ds  SWT 1643 ps & VBW 300 kHz  Mode suto FFT
@ 1Pk View @ 1Pk View
M1[1] 0.67 dBm Mi[1] 0.88 dBm
o 2.414080 GHz| . 2.419870 GHz|
20 Occ Bw 78.726483357 MHz| 20 Occ Bw 71201157742 MHz|
10 di 10 di
o 1 T o 1 " 2
R ST TN T TITZR IR R B T T S T SR
10 di 10 di
-20 -20
e e s e e TR 7 S e ST B TS L e
40 di 40 di
50 -50
60 di 60 d
CF 2.441 GHz 691 pts Span 200.0 MHz CF 2.441 GHz 691 pts Span 200.0 MHz
Marker Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result | Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 1 2.41408 GHz -0.87 dBm M1 1 2.41987 GHz -0.88 dém
T1 1 2.401637 GHz -1.17 dém Occ Bw 78.726483357 MHz T1 1 2.40511 GHz -2.14 dém Occ Bw 71.201157742 MHz
T2 1 2.480363 GHz -3.45 dBm T2 1 2.476311 GHz -2.17 dém
il ] W e il ] (]
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Low Channel

Unwanted Emission Intensity

Middle Channel
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C.2.4.

Low Channel

Limitation of Collateral Emission of Receiver

Rl Loval 0.00 dém  Gffsat 2.20 28
Stop.

Middle Channel

Mada suia Swan

Leval 0.00 dEm  Gffsat 2.20 & Mada oo Sweap
v

High Channel

Rl Loval 0.00 dém  Gffsat 2.20 28 Mada suia Swan
Stop.
oz
=
o
o 300 vz Faowa pis Stop 17 5 G | 72002 pts Stop 17 5 G | Stan 30 0 iz Faowa pis Stop 125 Gz |
Spuriaus Emizsians
Raw Erequency Forerabs | avimit__| w | Frequen Fosmar abs Range Up w | Powecabs | avimit__|
T00.000 ae7. 77312 WA it ot dim 22,52 Too.000 52 33120250 T 1000 G 100,000 “e.LL dim 211
1 000 1 507129 G 56,09 diin 19,08 8 000 5 91672 Gh 12 500 Gh e 56,13 i 1913 8
W e W e

Hopping Frequency

Spectrum o Spectrum o
Ref Level 30,00 dém  Offset 23.60 db @ RBW 1 MHz Ref Level 30,00 dm  Offset 23.80 dB e RBW 300 kHz
o Att 30d8 @ SWT 10ms @ VBW 1 MHz o Att 30d8 @ SWT 3165 @ VBW 300 kHz
SGL SGL
[erermax [@ 17k Max
M1[1] 0.92 aBm|
1.9061 ms
b
20 D2[1] 0.56 dB| 20 df
10 dom 2.9055 ms,
. 10 di
o by . —
-10 dB
20 dB
30 o V...1\ ! " uIIALN aull Imwv
~40 dBrm
50 db
60 db
CF 2.402 GHz 601 pts 1.0ms/ -50 dé
Marker
Type | Ref | Trc | X-valus | Y-valug | _Function | Function Result | 600 d
M1 T 1.2061 ms ~0.22 dem
o2 M1 1 2.9055 ms 0.56 d8
03 M1 1 3.7675 ms -0.04 d8 CF 2.411 GHz 30000 pts 3.16 5/
( 1 JT Ry 4| L Il
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C.3. BR_AFH_NV (Adaptive Frequency Hopping)
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C.3.2.
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C.3.3.

Unwanted Emission Intensity
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C.3.4.

Limitation of Collateral Emission of Receiver
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C.3.5.

Hopping Frequency Dwell Time
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C.4. EDR_AFH_NV (Adaptive Frequency Hopping)
C.4.1. Frequency Tolerance
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C.4.2. Occupied Bandwidth and Spread-spectrum Bandwidth
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T2 1 2.421492 GHz -3.45 dBm T2 1 2.4206237 GHz -0.95 dém
i ] [T [ il ] [T

TEL : 886-3-327-3456 Page Number : C7 of C8
FAX : 886-3-328-4978




SPORTON LAB.

JAPAN RADIO TEST REPORT

Report No. : JR690725-05A

C.4.3.

Unwanted Emission Intensity
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Limitation of Collateral Emission of Receiver
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Hopping Frequency Dwell Time
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Appendix D. Original Report

Please refer to Sporton report number JR690725-03 as below.
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seorron Las. JAPAN RADIO TEST REPORT - BLUETOOTH Report No. : JR690725-03

”f/ \}: Testing Laboratory
TN 1190
iulin

JAPAN RADIO TEST REPORT
BLUETOOTH

Product Name . MITAC International Corp
Model Name : AVIC-BX500, AVIC-BX500II, AVIC-BX5001V
Applicant : MITAC International Corp

No. 200, Huaya 2nd Rd., Guishan Dist.,
Taoyuan City 333, Taiwan (R.O.C.)

Manufacturer : MITAC Computer (Kunshan) Co,. Ltd.
No. 269, 2nd Avenue, District A, Conprehensive
Free Trade Zone, 300 Kunshan, China

Standard . Article 49-20 and the relevant articles of the
Ordinance Regulating Radio Equipment
Test Procedure . MIC Notice No.88 Appendix N0.43

The product sample was completed on Dec. 10, 2019. We, SPORTON INTERNATIONAL INC., would
like to declare that the tested sample has been evaluated in accordance with the procedures given in
MIC Notice No0.88 Appendix No0.43 and shown to be compliant with the applicable technical
standards. Article 2 Paragraph 1 Item 19 of the Certificate Ordinance of the Radio Law indicates the
classification of the specified radio equipment.

The report must not be used by the client to claim product certification, approval, or endorsement by
TAF or any agency of government.

The test results in this variant report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory, the test
report shall not be reproduced except in full.

—_—

/ A c</s aq.

Reviewed by: Jones Tsai

SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory
No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)

TEL : 886-3-327-3456 Page Number :1lof4
FAX : 886-3-328-4978 Issued Date : Dec. 23, 2019
Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 101
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seorron Las. JAPAN RADIO TEST REPORT - BLUETOOTH Report No. : JR690725-03

History of this test report

Report No. Version Description Issued Date

JR690725-03 01 Initial issue of report Dec. 23, 2019

Reviewed by: Louis Wu

Report Producer: Wii Chang

TEL : 886-3-327-3456 Page Number :3of4
FAX : 886-3-328-4978 Issued Date : Dec. 23, 2019
Report Template No.: BU5-JRRADIOBT Version 1.0 Report Version 101



seorron Las. JAPAN RADIO TEST REPORT - BLUETOOTH

Report No. : JR690725-03

1 General Description

1.1 Feature of Equipment Under Test

Product Feature & Specification

Product Name

MITAC International Corp

Model Name

AVIC-BX500, AVIC-BX500II, AVIC-BX500IV

Support Category /
Frequency Range

Article 2-1-19 / 2400MHz ~ 2483.5MHz

Type of Modulation

[ ] Direct Spreading (DS)

[ ] Orthogonal frequency-division multiplexing (OFDM)

I Frequency Hopping (FH)
Il Other :GFSK

BR/EDR Mode 79
Number of Channels AFH Mode 20
Other : BT LE 40
. BR/EDR/AFH Mode 1MHz
Channel Spacing
Other : BT LE 2MHz
. B GFSK Il 1/4-DQPSK Il 8-DPSK
Modulation ] Other : FSK

NOTE: When EUT be operated at £10% from the normal supply voltage, the supply voltage of RF

part was varied within £1%. All test cases were done under the normal supply voltage.

1.2 Modification of EUT

No maodifications are made to the EUT during all test items.

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Report Template No.: BU5-JRRADIOBT Version 1.0

Page Number :40f4
Issued Date : Dec. 23, 2019
Report Version 101
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Appendix A.Original Report

Please refer to Sporton report number JR690725-02 as below.
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- JAPAN Radio Test Report - Bluetooth Report No. : JR690725-02

JAPAN Radio Test Report
Bluetooth

APPLICANT . MITAC International Corp

MODEL NAME : AVIC-BX500, AVIC-BX500II , AVIC-BX500lIl

STANDARD . Article 49-20 and the relevant articles of the
Ordinance Regulating Radio Equipment

TEST : MIC Notice No0.88 Appendix No.43

PROCEDURE

This is variant report. The product sample received on Oct. 22, 2018. We, SPORTON
INTERNATIONAL INC., would like to declare that the tested sample has been evaluated in
accordance with the procedures given in MIC Notice No0.88 Appendix No0.43 and shown to be
compliant with the applicable technical standards. Article 2 Paragraph 1 Item 19 of the
Certificate Ordinance of the Radio Law indicates the classification of the specified radio
equipment.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

—_—

o . —_—
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Review by: Louis Wu Approved by: Jones Tsai / Manager

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°'Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

SPORTON INTERNATIONAL INC. Page Number :1lof4
TEL : 886-3-327-3456 Report Issued Date : Oct. 25, 2018
FAX : 886-3-328-4978 Report Version : Rev. 01
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JAPAN Radio Test Report - Bluetooth Report No. : JR690725-02

TABLE OF CONTENTS

REVISION HISTORY ..ttt ettt ettt e ettt et e e sa bt e e e s a bt e e e aab et e e e shbe e e e e sabe e e e e anbe e e e s sabbeeesaabbeeessnbaeeeen 3
1  GENERAL DESCRIPTION . ....ciiiititiii ittt ettt sttt ettt e e sttt e e sttt e e e sbb et e e sbbe e e e sbbbeeesbbeeeesnnneeas 4
00 R Y o o] o%= T o | ST SPSPP PP 4
O - T V) =T (O (= TP P TSP OPPRPPI 4
1.3 Feature of EQUIPMENT UNCEE TEST ... .viiiiiiiiiiee ittt sttt a e nnaeees 4
1.4 MOIfICAION OF EUT ....iiiiiiiiiiieiiiiie ettt ettt et e st e skt e e st e e sb b e e e annn e e e annne e s 4

APPENDIX A. ORIGINAL REPORT

SPORTON INTERNATIONAL INC. Page Number 1 20f4
TEL : 886-3-327-3456 Report Issued Date : Oct. 25, 2018
FAX : 886-3-328-4978 Report Version : Rev. 01

Report Template No.: BU5-JRRADIOBT Version 1.0



JAPAN Radio Test Report - Bluetooth Report No. : JR690725-02
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e% JAPAN Radio Test Report - Bluetooth
—SPORTON LAG

Report No. : JR690725-02

1 General Description

1.1 Applicant

MITAC International Corp

No0.200, Wen Hua 2nd Rd., Guishan Dist., Taoyuan City 333, Taiwan (R.O.C.)

1.2 Manufacturer

MITAC Computer (Kunshan) Co,. Ltd.
No. 269, 2nd Avenue, District A, Conprehensive Free Trade Zone, 300 Kunshan, China

1.3 Feature of Equipment Under Test

Product Feature & Specification

Model Name

AVIC-BX500, AVIC-BX500I1 , AVIC-BX500III

Support Category /
Frequency Range

Article 2-1-19  / 2400MHz ~ 2483.5MHz

Type of Modulation

[] Direct Spreading (DS)

[] Orthogonal frequency-division multiplexing (OFDM)
I Frequency Hopping (FH)

[ ] Other :GFSK

BR/EDR Mode 79
Number of Channels
AFH Mode 20
Channel Spacing BR/EDR/AFH Mode 1MHz
. B GFSK B 1/4-DQPSK Il 8-DPSK
Modulation ] Other : FSK

NOTE: This is a variant report by change model name. All the test cases were performed on original

report which can be referred to Sporton Report Number JR690725-01 as appendix A.

1.4 Modification of EUT

No modifications are made to the EUT during all test items.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number c40f4
Report Issued Date : Oct. 25, 2018
Report Version : Rev. 01

Report Template No.: BU5-JRRADIOBT Version 1.0
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Appendix A. Original Report

Please refer to Sporton report number JR690725-01 as below.
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JAPAN Radio Test Report
Bluetooth

APPLICANT . MITAC International Corp

MODEL NAME : AVIC-BX500, AVIC-BX500II

STANDARD . Article 49-20 and the relevant articles of the
Ordinance Regulating Radio Equipment

TEST : MIC Notice No0.88 Appendix No0.43

PROCEDURE

This is variant report. The product sample received on Nov. 23, 2017. We, SPORTON
INTERNATIONAL INC., would like to declare that the tested sample has been evaluated in
accordance with the procedures given in MIC Notice N0.88 Appendix N0.43 and shown to be
compliant with the applicable technical standards. Article 2 Paragraph 1 Item 19 of the
Certificate Ordinance of the Radio Law indicates the classification of the specified radio
equipment.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

—_—

" . —_—
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Review by: Louis Wu Approved by: Jones Tsai / Manager

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°'Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

SPORTON INTERNATIONAL INC. Page Number :1lof4
TEL : 886-3-327-3456 Report Issued Date : Nov. 24, 2017
FAX : 886-3-328-4978 Report Version : Rev. 01
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JR690725-01 Rev. 01 Initial issue of report Nov. 24, 2017
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e% JAPAN Radio Test Report - Bluetooth
—SPORTON LAG

Report No. : JR690725-01

1 General Description
1.1 Applicant

MITAC International Corp
Building B, No. 209, Sec.1, Nan Gang Rd., Nan Gang Dist., Taipei City 11568, Taiwan, R.O.C.

1.2 Manufacturer

MITAC Computer (Kunshan) Co,. Ltd.
No. 269, 2nd Avenue, District A, Conprehensive Free Trade Zone, 300 Kunshan, China

1.3 Feature of Equipment Under Test

Product Feature & Specification

Model Name AVIC-BX500, AVIC-BX500II

Support Category /
Frequency Range

Article 2-1-19 / 2400MHz ~ 2483.5MHz

[] Direct Spreading (DS)

[ ] Orthogonal frequency-division multiplexing (OFDM)
B Frequency Hopping (FH)

[ ] Other :GFSK

Type of Modulation

BR/EDR Mode 79
Number of Channels
AFH Mode 20
Channel Spacing BR/EDR/AFH Mode 1MHz
. Hl GFSK Il 1/4-DQPSK Il 8-DPSK
Modulation [] Other : FSK

NOTE: This is a variant report by change model name. All the test cases were performed on original

report which can be referred to Sporton Report Number JR690725 as appendix A.

1.4 Modification of EUT

No modifications are made to the EUT during all test items.

SPORTON INTERNATIONAL INC. Page Number :40f4
TEL : 886-3-327-3456 Report Issued Date : Nov. 24, 2017
FAX : 886-3-328-4978 Report Version : Rev. 01
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Appendix A.Original Report

Please refer to Sporton report number JR690725 as below.
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JAPAN Radio Test Report
Bluetooth

APPLICANT . MITAC International Corp

MODEL NAME : AVIC-BX500

TYPE EMISSIONS : 78M1F1D(BR);
78M7G1D(EDRY);
20MOF1D(BR_AFH)

DECLARATION : 0.012 mW/MHz (BR);

OUTPUT POWER 0.012 mW/MHz (EDRY):
0.048 mW/MHz (BR_AFH)

STANDARD . Article 49-20 and the relevant articles of the

Ordinance Regulating Radio Equipment
TEST . MIC Notice N0.88 Appendix No0.43
PROCEDURE

The product sample received on Sep. 07, 2016 and completely tested on Nov. 10, 2016. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the procedures given in MIC Notice No0.88 Appendix No.43 and
shown to be compliant with the applicable technical standards. Article 2 Paragraph 1 Item
19 of the Certificate Ordinance of the Radio Law indicates the classification of the specified
radio equipment.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.
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Review by: Louis Wu Approved by: Jones Tsai / Manager

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1*'Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
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SUMMARY OF TEST RESULT

Report Section Description Result

3.1 Frequency Tolerance Pass

Occupied Bandwidth and Spread-spectrum Bandwidth / Spread

3.2 Pass
Factor

3.3 Unwanted Emission Intensity Pass

3.4 RF Output Power / Tolerance Pass

35 Limitation of Collateral Emission of Receiver Pass

Transmission Antenna Gain
3.6 NA
(EIRP Antenna Power)

Transmission Radiation Angle Width
3.7 ) NA
(3dB Beam width)

3.8 Radio Interference Prevention Capability Pass

3.9 Hopping Frequency Dwell Time Pass

3.10 Construction Protection Confirmation Pass
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1 General Description
1.1 Applicant

MITAC International Corp
Building B, No. 209, Sec.1, Nan Gang Rd., Nan Gang Dist., Taipei City 11568, Taiwan, R.O.C.

1.2 Manufacturer

MITAC Computer (Kunshan) Co,. Ltd.
No. 269, 2nd Avenue, District A, Conprehensive Free Trade Zone, 300 Kunshan, China

1.3 Feature of Equipment Under Test

Product Feature & Specification

Model Name AVIC-BX500

Support Category /
Frequency Range

Article 2-1-19 / 2400MHz ~ 2483.5MHz

[ ] Direct Spreading (DS)

[] Orthogonal frequency-division multiplexing (OFDM)
I Frequency Hopping (FH)

[ ] Other :GFSK

Type of Modulation

BR/EDR Mode 79
Number of Channels

AFH Mode 20
Channel Spacing BR/EDR/AFH Mode 1MHz

0.012 mW/MHz (2.4GHz_BT_BR) ;
Declaration RF Output Power | 0.012 mW/MHz (2.4GHz_BT_EDR) ;
0.048 mW/MHz (2.4GHz_BT_BR_AFH) ;
-18.79 dBm/MHz (BR mode)

Antenna Power (E.I.R.P) -18.79 dBm/MHz (EDR mode)
-12.77 dBm/MHz (BR_AFH mode)
. Hl GFSK l 7/4-DQPSK Il 8-DPSK
Modulation [] Other : FSK
[] Commercial power AC 100 ~ 240V
NOTE B External Power Source DC 14.4V
Power Source
[ ] Lithium battery DC 3.7V, mAh
(] UM battery DC 1.2V

NOTE: When EUT be operated at +10% from the normal supply voltage, the supply voltage of RF

part was varied within £1%. All test cases were done under the normal supply voltage.
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ntenna Information

Ll Antenna Type : PIFA Antenna Gain : 0.42 dBi
Antenna

Remark: The above EUT's information was declared by manufacturer. Please refer to the

specifications or user's manual for more detailed description.
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1.4 Modification of EUT

No modifications are made to the EUT during all test items.

1.5 Testing Site

Test Site

SPORTON INTERNATIONAL INC.

Test Site Location

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park,
Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
TEL: +886-3-3273456 / FAX: +886-3-3284978

Sporton Site No.:

Test Site No.
THO2-HY
Test Items Uncertainty Remark
Occupied Channel Bandwidth +0.49 % Confidence 95%
RF output power, conducted +0.61 dB Confidence 95%
Power density, conducted +0.60 dB Confidence 95%
Temperature +0.8 °C Confidence 95%
Humidity +3 % Confidence 95%
Time +0.33 % Confidence 95%

1.6 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

¢

Article 49-20 and the relevant articles of the Ordinance Regulating Radio Equipment

Remark:

1. All test items were verified and recorded according to the standards and without any deviation

during the test.

2. The measurement was implemented in accordance with MIC Notice No. 88 Appendix No. 43.

1.7 Ancillary Equipment List

None.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Frequency Frequency
Channel Channel Channel

(MHz) (MHz) (MHz)
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 - -
26 2428 53 2455 - -

2.2 EUT Operation Test Setup

The equipment under test (EUT) was linked with Bluetooth simulator or operated by commands in order
to make the EUT into the engineering modes for transmitting, receiving signals continuously, and

hopping mode.
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3 Test Result
3.1 Frequency Tolerance Measurement
3.1.1 Limit

Iltem Limits

Frequency Tolerance = 150ppm

3.1.2 Measuring Instruments

See li

st of measuring instruments of this test report.

3.1.3 Test Procedure

1.
2.

Frequency accuracy of instrument shall be less than 10% of limits tolerance (5ppm).
Three testing methods
a. Measure frequency tolerance by the system simulator.
b. CW Tone method
i. Setting of SA is following as: RBW:1kHz / VBW:30kHz.
ii. Maker Max. level to get measuring frequency f.
c. 10dB down method
i. Setting of SA is following as: RBW:30kHz / VBW: 30kHz / Trace: MaxHold
ii. Display line Level = Max. level — 10dB to place two markers, highest(fH) and lowest(fL)
frequency
iii. Determine measuring frequency f = (fH-fL)/2
The frequency tolerance test case is directly measured using the frequency accuracy function
of Bluetooth tester or spectrum analyzer. Then the frequency error formula is (f-fc)/fcx10° ppm

and the limit is less than £50ppm.

3.1.4 Test Setup

Power Divider

System Simulat

EUT
[— loo]
Spectrum Analyzer
3.1.5 Test Result of Frequency Tolerance
Please refer to Appendix B.
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3.2 Occupied Bandwidth and Spread-spectrum Bandwidth / Spread
Factor Measurement

3.2.1 Limit

ltem Limits

Occupied Band Width | = 83.5MHz  (FH)
= 26MHz (OFDM, DS and Others)

Spreading Bandwidth | = 500 kHz (FH, DS)

3.2.2 Measuring Instruments

See list of measuring instruments of this test report.

3.2.3 Test Procedures

1. Setting of SA is following as: RBW =< 3% of bandwidth / VBW = RBW / Sweep Mode:
Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.

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

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

4.  Spread Spectrum Factor = Spread Spectrum Bandwidth / modulation rate of EUT.

5.  Spread Spectrum Factor limit is greater than 5.

3.2.4 Test Setup

Power Divider
System Simulato

— Joo

—
Spectrum Analyzer

EUT

3.2.5 Test Result of Occupied Bandwidth and Spread-spectrum Bandwidth / Spread
Factor Measurement

Please refer to Appendix B.
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3.3 Unwanted Emission Intensity Measurement

3.3.1 Limit

Iltem Limits

Tx Spurious Emission | = 25 yW

= 2.5 uW (2387MHz>f ; 2496.5MHz <f)

(2387MHz <f<2400MHz) and (2483.5MHz <f=2496.5MHz)

3.3.2 Measuring Instruments

See list of measuring instruments of this test report.

3.3.3 Test Procedures

1.
2.

EUT have transmitted the maximum power and fixed channelize.

Setting of SA is following as: RBW:1MHz / VBW:1MHz above 1GHz, Sweep time: Auto / Sweep
Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.

Setting of SA is following as: RBW:100KHz / VBW:100KHz under 1GHz, Sweep time: Auto /
Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold.
Setting of SA is following as 30MHz and stop frequency 2387MHz Then to mark peak reading
value + cable loss shall be less than 2.5uW.

SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to mark peak
reading value + cable loss shall be less than 25pW.

SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to mark peak
reading value + cable loss shall be less than 25pW.

SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to mark peak
reading value + cable loss shall be less than 2.5uW.

If the Result_Value is over the requirement, take total sum of 1MHz band centered at the spur

frequency like ACLP measurement as Result_Value.

3.3.4 Test Setup

Power Divider
System Simulator

EUT
[— loo
Spectrum Analyzer
3.3.5 Test Result of Unwanted Emission Intensity
Please refer to Appendix B.
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3.4 RF Output Power / Tolerance

3.4.1 Limit
Item Limits
= 3mW/MHz (FH form 2400~2483.5MHz)
Antenna Power Density | = 10mW/MHz (OFDM,DS from 2400~2483.5MHz)
= 10mw (Other from 2400~2483.5MHz)
Antenna Power Error +20%, -80% (Base on manufacturer declare antenna power density)

3.4.2 Measuring Instruments

See list of measuring instruments of this test report.

3.4.3 Test Procedures

1.
2.

EUT have transmitted continuous maximum power on hopping mode (For FHSS Device).
Frequency hopping system or combined systems of direct spread and frequency hopping:
Connect the high frequency power meter to the output of the attenuator and measure the total
power (without bandwidth limitation)

Divide the total power by the spread bandwidth to find the “average” power per MHz.

The average power per MHz is equal to the power meter value dBm + cable loss dB +

10 logo (1/ Duty Cycle) dB + 10 log,o (1/ Spread Bandwidth) dB.

Confirm that frequency distribution of the hopping frequencies is homogeneous according to
the supporting data.

If frequency distribution of the frequencies is not homogeneous, consider other measurement
or correction methods based on the supporting data.

Set the antenna power as follows:

- Continuous waves: value in ii.

Antenna RF Output Power Tolerance is definition that actual measure antenna power tolerance

between + 20% to - 80% power range that manufacturer declare the conducted power density.
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3.4.4 Test Setup

= .

Power Divider
System Simulator

EUT
— le
:.
Power Meter
3.4.5 Test Result of RF Output Power / Tolerance
Please refer to Appendix B.
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3.5 Limitation of Collateral Emission of Receiver Measurement

3.5.1 Limit
Item Limits
= 4nW (f < 1GH2z2)
Rx Spurious Emission
= 20nW (1GHz = f)

3.5.2 Measuring Instruments

See list of measuring instruments of this test report.

3.5.3 Test Procedures

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

2. SA set RBW: 100KHz and VBW: 100KHz. Then adjust to start frequency 30MHz and stop
frequency 1GHz. Search to mark peak reading value + cable loss shall be less than 4nW.

3. SA set RBW: 1MHz and VBW: 1MHz. Then adjust to start frequency 1000MHz and stop
frequency 12.5GHz. Search to mark peak reading value + cable loss shall be less than 20nW.

4.  If power level of lower emissions are more than 1/10 of limit (.0.4nW for f <1GHz, 2nW for f=
1GHZz), 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.

3.5.4 Test Setup

Power Divider
System Simulator

— Joo

Spectrum Analyzer

EUT

3.5.5 Test Result of Limitation of Collateral Emission of Receiver

Please refer to Appendix B.
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3.6 Transmission Antenna Gain (EIRP Antenna Power) Measurement

3.6.1 Limit

Item Limits

= 6.91dBm/MHz (FH form 2400~2483.5MHz)

EIRP Power Density =< 12.14dBm/MHz (OFDM,DS from 2400~2483.5MHz)
= 12.14dBm (Other from 2400~2483.5MHz)

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14dBm/MHz.

3.6.2 Measuring Instruments

See list of measuring instruments of this test report.

3.6.3 Test Procedures

1. Set EUT ad 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 as “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 (x 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.
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3.6.4 Test Setup

<For EUT radiation measurement>

Meosuring Antenna

1.5m | = Jm

Spectrum Analyzer

<For standard antenna measurement>

Standard Antenna Meosuring Anftenna

55 Spectrum Analyzer

3.6.5 Test Result of Transmission Antenna Gain (EIRP Antenna Power)

Please refer to Appendix B. For the antenna gain, please refer to antenna test report.

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14dBm/MHz.
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3.7 Transmission Radiation Angle Width (3dB Beamwidth)
Measurement

3.7.1 Limit

Item Limits

360/A (If A< 1;then A=1)

3dB antenna beamwidth A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14dBm/MHz.

3.7.2 Measuring Instruments

See list of measuring instruments of this test report.

3.7.3 Test Procedures

1. Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 3.7.2 and tune reference level to observe
receiving signal position.

3. Rotate directions of the EUT horizontally and vertically to find the maximum receiving power.

4.  Move the measuring antenna height up and down within £ 50cm of EUT height and swing it to
find the maximum output of measuring antenna. The output level at the spectrum analyzer is
read as “E”.

5.  Calculate permitted radiation angle in horizontal and vertical using EIRP measured in another
test method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).
A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW]/ 4.9 for FH}
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3.7.4 Test Setup

Measuring Antenna

Spectrum Analyzer

3.7.5 Test Result of Transmission Radiation Angle Width (3dB Beamwidth)

Please refer to Appendix B.

For the antenna gain, please refer to antenna test report.

Remark: This test item will not be applied to EIRP power of EUT is lower than 12.14dBm/MHz.
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3.8 Radio Interference Prevention Capability Measurement

3.8.1 Limit
Iltem Limits
Identification code = 48 bits

3.8.2 Measuring Instruments

See list of measuring instruments of this test report.

3.8.3 Test Procedures

1. In the case that the EUT has the function of automatically transmitting the identification code: a.

Transmit the predetermined identification codes form EUT. b. Check the transmitted identification codes

with the demodulator.

2. In the case of receiving the identification code: a. Transmit the predetermined identification codes form

the counterpart. b . Check if communication is normal. c. Transmit the signals other than predetermined

ID codes form the counterpart. d. check if the EUT stops the transmission, or if it displays that

identification codes are different from the predetermined ones.

3.8.4 Test Setup

EUT

3.8.5 Test Result of Radio Interference Prevention Capability

Please refer to Appendix B.
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3.9 Hopping Frequency Dwell Time Measurement
3.9.1 Limit

Iltem Limits

Hopping Freq. Dwell Time = 0.4 seconds

3.9.2 Measuring Instruments

See list of measuring instruments of this test report.

3.9.3 Test Procedures

The transmitter output (antenna port) was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 1IMHz and VBW to 1MHz.
Use a video trigger with the trigger level set to enable triggering only on full pulses.

Sweep Time is more than once pulse time.

o M~ W N e

Set the center frequency on any frequency would be measured and set the frequency span to
zero span.

Measure the maximum time duration of one single pulse.

Set the EUT in continuous transmitting for each supported maximum packet format.

Measure the maximum time duration of one single pulse.

© ©® N o

Use the marker-delta function to calculate the dwell time.
10. Dwell Time = Total Number of channels x 0.4(s) x Average Hopping Channel x package
transfer time

11. Average Hopping Channel = Total Number of hopping / sweep time

3.9.4 Test Setup

Power Divider
System Simulator

— Joo

L] L]
Spectrum Analyzer

EUT

3.9.5 Test Result of Hopping Frequency Dwell Time

Please refer to Appendix B.
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3.10Construction Protection Confirmation Method
3.10.1 Limit

The high-frequency section and modulation section of the radio equipment except for the antenna

system shall not be capable of being opened easily.

3.10.2 Confirmation Method

Sealed with special screws.

Plastic chassis is being welded using ultrasonic waves.

Chassis is glued using a special adhesive.

Metal covers are spot-fused.

Cover is specially interlocked.

NN

RF and Modulation components are covered with shielding case and this shielding case is

soldered.

[ ] Shield case is welded at RF and modulation parts, and ID-ROM is welded using the BGA
Method.

[ ] Shield case is welded at RF and modulation parts, and ID-ROM is glued at its lead with a

special adhesive.

[] Shield case is welded at RF and modulation parts, and ID-ROM is glued with a

non-transparent laminating agent.

(] Other:

3.10.3 The Photos of Construction Protection
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4 List of Measuring Equipment

) Calibration . Calibration | Calibration
Instrument Manufacturer | Model No. Serial No. Test Periods Due Date
Date Body Method
Spectrum Rohde & FSV 30 100895 Apr. 27, 2016 |0V 09:2016~1 o6 2017 | RoMde & c
Analyzer Schwarz Nov. 10, 2016 Schwarz

Power Meter Agilent E4416A | GB41292344 | Jan. 08,2016 | 0V 0929167 5 07,2017 | ETC,RO.C c
Nov. 10, 2016

Power Sensor |  Agilent E9327A | US40441548 | Jan. 07,2016 [ VOV 99201671 5.1 06, 2017 | ETC,RO.C c
Nov. 10, 2016

BT Base Station | Ronde & CBT 101136 | sep. 21,2016 |NOV- 0920161 o) 56,2017 | ETC, RO.C c
Schwarz Nov. 10, 2016

Programmable | o\ ngiol | pss-2005 | EL820089 | Jan. 18,2016 |0V 0% 2016~ 5on 17 2017 | GW Instek c
Power Supply Nov. 10, 2016

Multimeter YFE YF-303 1317563 Jan. 05, 2016 |0V 092016~ 5. 64 2017 | ETC, RO.C c
Nov. 10, 2016

Note: Above test equipment was used and kept valid calibration period during test.

Calibration Method :
a) : Calibration conducted by the National Institute of Information and Communications Technology ~

NICT~ or a designated calibration agency under Article 102-18 paragraph

(1) TELEC Engeneering Center, Intertek Japan K.K., Keysight Technologies, Inc~.

b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement

Law (Law No. 51 of 1992)~Japan Calibration Service Syste~

¢ ) : Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by

the NICT or a designated calibration agency under Article 102-18 paragraph

(1)~ TELEC Engeneering Center, Intertek Japan K.K., Keysight Technologies, Inc~.
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Appendix A. Setup Photographs

Front View
Near View
LPOIE L L 00 ey
ozenz
’Oq
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Appendix B. Test Results

Please refer to the following pages for test results.
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Report Number : JR690725
1. TEST RESULTS DATA
BLUETOOTH - BR
) Temperature |20~22 °C Modulatoin Type : GFSK
Environment of Test Room — —
Humidity 50~52 % Type Emissions : 78M1F1D
Test Engineer Kenny Chen
Declaration Output Power 0.012 mW/MHz Path Loss 23.50 dB
Declaration Output Power -19.21 dBm/MHz ON TIME 2.884 msec
Antenna Power (E.I.R.P) -18.79 dBm/MHz Burst| OFF TIME 0.870 msec
Input Power Voltage 14.400 Vdc Ratio 76.84 %
Packet Type (Mode) DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Metal Antenna PIFA 0.42
1.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2441 2480 Limit Result Note
Channel Number Ch. 0 39 78 0 39 78
Reading Frequency MHz 2401.968 2440.971 2479971 | _— | - | - | -
Frequency Tolerance ppm -13.239 -11.860 -11.673 +50 PASS PASS PASS
Occupied Bandwidth MHz 78.15 83.5 PASS
Spread Bandwidth MHz 70.91 0.5 PASS
RF Output Power mW/MHz o011 | __—1 - [ - [ -
RF Output Power Tolerance % -10.97 -80~+20 PASS
Output Power (With burst ratiq  dBm 122 | | - | ----- | -----
UW/MHz | 0.03648 0.03475 0.03090 25 PASS PASS PASS
Under 2387MHz
MHz 980.165 560.004 416652 | __— | - | - | -
2387MHz - UW/MHz | 0.11350 0.01963 0.02009 25 PASS PASS PASS
Lé';}"‘l’:;f: 2400MHz MHz | 2399.990 | 2392967 | 2387393 | __——— [ - | — [ —
Intensity 2483.5MHz - UW/MHz | 0.02061 0.02143 0.01986 25 PASS PASS PASS
2496.5MHz MHz 2490.656 2484.497 2491221 | _—— | - | - | -
2496.5MHz - UW/MHz | 0.03990 0.03548 0.03631 25 PASS PASS PASS
12.5GHz MHz 6036.885 6789.073 6756.065 | __— | - | - | -
Limitation of | Under 1GHz nw 0.017 0.018 0.022 4 PASS PASS PASS
Collateral MHz 946.219 950.486 908490 | _———1| - | - | -
Emission of nwW 0.232 0.214 0.219 20 PASS PASS PASS
Receiver 1-12.5GHz
MHz 6995.313 6837.201 6987647 | _— | - | - | -
Spread Factor | - 70.91 5 PASS
Dwell Time mSec 252.15 400 PASS
Radio Interference
Prevention Capability | ~ deed HEES

This report shall not be reproduced except in full without the written approval of Sporton International Inc.
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Report Number : JR690725
2. TEST RESULTS DATA
BLUETOOTH - EDR
) Temperature |20~22 °C Modulatoin Type : 8DPSK
Environment of Test Room — —
Humidity 50~52 % Type Emissions : 78M7G1D
Test Engineer Kenny Chen
Declaration Output Power 0.012 mW/MHz Path Loss 23.50 dB
Declaration Output Power -19.21 dBm/MHz ON TIME 2.899 msec
Antenna Power (E.I.R.P) -18.79 dBm/MHz Burst| OFF TIME 0.855 msec
Input Power Voltage 14.400 Vdc Ratio 77.22 %
Packet Type (Mode) 3-DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Metal Antenna PIFA 0.42
2.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2441 2480 Limit Result Note
Channel Number Ch. 0 39 78 0 39 78
Reading Frequency MHz 2401.974 2440.977 2479977 | _— | - | - | -
Frequency Tolerance ppm -10.845 -9.484 -9.335 +50 PASS PASS PASS
Occupied Bandwidth MHz 78.44 83.5 PASS
Spread Bandwidth MHz 71.20 0.5 PASS
RF Output Power mW/MHz oco1r | _—1 - [ - |
RF Output Power Tolerance % -8.25 -80~+20 PASS
Output Power (With burst ratiq  dBm -106 | | - | ----------
UW/MHz | 0.02985 0.02871 0.02904 25 PASS PASS PASS
Under 2387MHz
MHz 883.369 975.898 963.774 | _—" | - | - | -
2387MHz - UW/MHz | 1.23310 0.01841 0.02576 25 PASS PASS PASS
Lé';}"‘l’:;f: 2400MHz MHz | 2399.997 | 2394.059 | 2393501 | __—— [ = | — [ —
Intensity 2483.5MHz - UW/MHz | 0.02046 0.02270 0.02113 25 PASS PASS PASS
2496.5MHz MHz 2490.903 2485.088 2486537 | __— | - | - | -
2496.5MHz - UW/MHz | 0.03565 0.03467 0.03141 25 PASS PASS PASS
12.5GHz MHz 11763.316 6841.086 10705051 | _— | - | - | -
Limitation of | Under 1GHz nw 0.024 0.018 0.016 4 PASS PASS PASS
Collateral MHz 904.804 903.155 985985 | __—| - | - | -
Emission of nw 0.207 0.232 0.209 20 PASS PASS PASS
Receiver 1-12.5GHz
MHz 6995.313 11777.956 6979.023 | _— | - | - | -
Spread Factor | - 71.20 5 PASS
Dwell Time mSec 262.57 400 PASS 3DH5
Radio Interference
Prevention Capability | ~ deed HEES

This report shall not be reproduced except in full without the written approval of Sporton International Inc.
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Report Number : JR690725
3. TEST RESULTS DATA
BLUETOOTH - AFH BR
) Temperature |20~22 °C Modulatoin Type : GFSK
Environment of Test Room — —
Humidity 50~52 % Type Emissions : 20MOF1D
Test Engineer Kenny Chen
Declaration Output Power 0.048 mW/MHz Path Loss 23.50 dB
Declaration Output Power -13.19 dBm/MHz ON TIME 2.884 msec
Antenna Power (E.I.R.P) -12.77 dBm/MHz Burst| OFF TIME 0.870 msec
Input Power Voltage 14.400 Vdc Ratio 76.84 %
Packet Type (Mode) DH5 mode
Antenna Information:
Antenna Model Antenna Type | Gain(dBi)
Metal Antenna PIFA 0.42
3.1. Test Results (Normal Voltage)
Measurement Frequency MHz 2402 2411 2421 Limit Result Note
Channel Number Ch. 0 9 19 0 9 19
Reading Frequency MHz 2401.965 2410.965 2420968 | _— | - | - | -
Frequency Tolerance ppm -14.446 -14.392 -13.135 +50 PASS PASS PASS
Occupied Bandwidth MHz 19.97 83.5 PASS
Spread Bandwidth MHz 18.23 0.5 PASS
RF Output Power mW/MHz 002 | _—1 - [ - [ -
RF Output Power Tolerance % -13.44 -80~+20 PASS
Output Power (With burst ratiq  dBm 122 | | - | ----- | -----
UW/MHz | 0.03076 0.02891 0.03334 25 PASS PASS PASS
Under 2387MHz
MHz 952.135 985.209 972309 | _— | - | - | -
UW/MHz | 0.22699 0.01862 0.01710 25 PASS PASS PASS
Unwanted| 2387-2400MHz
Emission MHz 2399.750 2398.964 2396.287 | _— | - | - | -
| ; UW/MHz | 0.02094 0.02239 0.02138 25 PASS PASS PASS
ntensity 12483.5-2496.5MHZ
MHz 2483.874 2495.860 2485485 | __— | - | - | -
2496.5MHz - UW/MHz | 0.03499 0.03954 0.03707 25 PASS PASS PASS
12.5GHz MHz 11974.369 6823.081 6996.125 | _— | - | - | -
Limitation of | Under 1GHz nw 0.018 0.020 0.019 4 PASS PASS PASS
Collateral MHz 840.111 690.455 9011184 | _—— | - | o |
Emission of nw 0.219 0.261 0.230 20 PASS PASS PASS
Receiver 1-12.5GHz
MHz 6748.083 6994.355 11887.197 | _— | - | - | -
Spread Factor | - 18.23 5 PASS
Dwell Time mSec 252.15 400 PASS
Radio Interference
Prevention Capability | ~ deed HEES

This report shall not be reproduced except in full without the written approval of Sporton International Inc.
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Appendix C. Test Plots

C.1.BR (Basic Rate)
C.1.1.

Frequency Tolerance

= =) =)
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C.1.2.

Occupied Bandwidth and Spread-spectrum Bandwidth

Spectrum o Spectrum k2
Ref Level 30.00 dém  Offset 23.50 db & RBW 300 kiz Ref Level 30.00 dém  Offset 23.50 db & RBW 300 kHz

o At 30 dB  SWT  164.3 s @ VBW 300 ki Mode Auto FFT o At 308 SWT  164.3 ps @ VBW 300 kHz _Mode Auto FFT

@1k View (@ 1Pk View

M1[1] ~0.61 dBm M1[1] ~0.61 dBm
N 2.425080 GHz . 2.432900 GHz,
= Occ Bw 78.147612156 MHz = Occ Bw 70.911722142 MHz
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-50 di -50

50 de -60 di

CF 2.441 GHz 691 pts Span 200.0 MHz CF 2.441 GHz 691 pts Span 200.0 MHz
Marker Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |

M1 T 2.42508 GHz -0.61 dém M1 1 2.4320 GHz -0.61 dém
T1 1 2.401926 GHz -0.88 d8m Occ Bw 78.147612156 MHz T1 1 2.405399 GHz -3.30 dBm Occ Bw 70.911722142 MHz
T2 1 2.480074 GHz -1.06 deém T2 1 2.476311 GHz -1.31 dém
Qi we Qi e
Date: 9.NOV.2016 08:51:28 Date: 9.NOV. 2016 08:56:53
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C.1.3. Unwanted Emission Intensity

Low Channel Middle Channel High Channel
= & =)
kit e
paation
26005 pts. 26005 pts. (Etan 30.0 Mz 26005 pts.
sasas "’":Z;?,’.‘.”"‘“‘T‘ sange | "“SZE;‘H.’L""?‘ sange i
s : 2 L0

C.1.4. Limitation of Collateral Emission of Receiver

Low Channel Middle Channel High Channel
” o~ . ”
Start 30.0 Mz 72002 pis - - 5 Stop 12.5 Ghiz ‘Start 30.0 Mz 72002 pls Stort 30.0 Mz 32002 pis - Stop 12.5 Ghiz.
1 | st | #8w | Frequency | Rongelow | Rangeup | wBw | Frequency | Powerabs |  aumi |
: A moe imer veve Tiewm uha ;
L

C.1.5. Hopping Frequency Dwell Time

Spectrum ] e Spectrum ] -
Ref Level 30.00 dém  Offset 23.50 db & RBW 1 MHz Ref Level 30.00 dém  Offset 23.50 db & RBW 1 MHz
o Att 30dB @ SWT 10ms @ VBW 1 MHz o att 30dB @ SWT 305 @ VBW 1 MHz
SGL SGL
(@ 17k Max (@ 17k Max
D3[1] 0.07 dB
3.7536 ms|
2 M1[1] -1.12 dBm)| 20 df
10 1.8261 ms
10
@ n D
[ | | L |
20 d 4
] ‘ " I
-30 oA S gt [
- O | Ll
-30
50 df
50 di -40
CF 2.441 GHz 691 pts 1.0 ms/ -50
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | 60
M1 1 1.8261 ms -1.12 dém
02| M1 1 2.8841 ms -0.12 d8
03] M1 1 3.7536 ms 0.07 d8 CF 2.441 GHz 691 pts 3.0s/
L JL Lot 4 L JU J VTN o8
Date: 9.NOV. 2016 08:17:49 Date: 9.NOV.2016 08:57:31
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C.2.
C.2.1.

EDR (Enhanced Data Rate)
Frequency Tolerance
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C.2.2.

Occupied Bandwidth and Spread-spectrum Bandwidth

Spectrum o Spectrum k2
Ref Level 30.00 dém  Offset 23.50 db & RBW 300 kiz Ref Level 30.00 dém  Offset 23.50 db & RBW 300 kHz
o At 30 dB  SWT  164.3 s @ VBW 300 ki Mode Auto FFT o _Att 308 SWT  164.3 ps @ VBW 300 kHz _Mode Auto FFT
@1k View (@ 1Pk View
M1[1] ~0.48 dBm M1[1] ~0.46 dBm
N 2.446790 GHz . 2.419870 GHz
s Oce Bw 78.437047757 MHz > Occ Bw 71.201157742 MHz
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Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value 1 Y-value |__Function | Function Result |
M1 T 2.44679 GHz -0.48 dém M1 1 2,41987 GHz -0.46 dém
T1 1 2.401637 GHz -0.69 dBm Occ Bw 78.437047757 MHz T1 1 2.40511 GHz -0.85 dBm Occ Bw 71,201157742 MHz
T2 1 2.480074 GHz -1.39 deém T2 1 2.476311 GHz -1.99 dém
W e Qi e
Date: 9.NOV.2016 10:19:55 Date: 9.NOV. 2016 10:21:13
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C.2.3.

Unwanted Emission Intensity
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C.2.4.

Limitation of Collateral Emission of Receiver
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C.3.BR_AFH (Adaptive Frequency Hopping)
C.3.1. Frequency Tolerance
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C.3.2. Occupied Bandwidth and Spread-spectrum Bandwidth

Spectrum ] k2 Spectrum ] o
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C.3.3.

Unwanted Emission Intensity

Low Channel Middle Channel High Channel
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C.3.4.

Limitation of Collateral Emission of Receiver

= Nioda 3015 Sween = Vode Ruta Swees ® Vode Auta Swees

o w0

706 70 e Ay’ 0 s

0 0

St 0.0 Mz F002 pis Stop 7.5 Ghiz St 50,0 Mz Fio02 pis St 50,0 Mz 2002 pis Siop 7.5 Gz

Spurious Emissions
| vowerAbs | sumi | fow | Frequency | Rongelow | Rengoup | mew |  Frequency | powecAbs | aumi |
I E; 100,000 T 00 45E4% 30.000 1,000 G | 100,000 T Do1.11833 T ~77.26 g
1000 e 1000 G | 12600 G4 1000 M 1168720 G

Due GNOV 2018 130588 Oute 8 MOV 2016 131135 O 8 NOV 2016 131290

C.3.5.

Hopping Frequency Dwell Time
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