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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

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

Product: IPC
Brand: Zenoway
Test Model: ZenoCCU
Sample Status: Engineering sample
Applicant: ADVANTECH CO., LTD
Test Date: Oct. 16 ~ Nov. 16, 2018

Standards: ARIB STD-T66 (V3.7), MIC notice 88 Appendix 43
Article 2 Paragraph 1 of Iltem 19

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

Prepared by : V‘F—Jc"?"{"' (/‘\’M—‘ , Date: Nov. 26, 2018

Pettie Chen / Senior Specialist
y i

7 /

,"-ql '.__J_ - "fl"{ £ ff{
Approved by : L7 A LR , Date: Nov. 26, 2018

o

¥

Bruce Chen / Project Engineer
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Summary of Test Results

The EUT has been tested according to the following specifications:

Notice'88 ARIB Report Test Results
Appendix 43 | STD-T66 Reference Parameter (Note)
Reference Ref.
General Provisions
C 3.2(4) 4.1 Frequency tolerance C
D 3.2(7) 4.2 Occupied bandwidth C
E 3.2 (6) 4.4 Spurious emissions C
Transmitting Equipment
F -- 4.5 Antenna power C
- - - SAR NA
Transmitting Antenna
__ _ 0.5 Type, configuration, etc. of transmitting C
antenna
-- -- 35 Direction pattern of transmitting antenna C
Receiving Equipment
G 3.3 4.6 Spurious emissions of receiver C
- - 3.6 Refer to all articles for transmitting antenna C
Operating Frequency 2400 to 2483.5MHz
-- 3.7(1) 3.2 High Frequency C
-- 3.7(1) 3.4 Modulation section cannot be opened easily C
-- 3.1(1) 3.1 Communication method C
- 3.2(1)a 31 Modulation method C
-- 3.2(1)a 3.1 Spread spectrum method C
- 3.2(2) 4.5 Antenna power C
-- 3.6 (2) 3.5.2 Absolute gain of transmitting antenna C
-- 3.6 (2) -- Angular width of principal radiation (AWPR) NA
B 3.2 (10) B g;g,t\)ﬂer of carriers within 1 MHz bandwidth in NA
-- 3.2 (8) 4.3 Spreading bandwidth C
- 3.2(9) 4.3 Spreading factor C
Frequency retention time
B 3.2(11) - (Fqumplzyed) N&
-- 3.4.1(2) 4.7 Interference Prevention Function C
Note:C = Conform  NC = Not Conform NT = Not Tested NA = Not Applicable
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in TR 100 028-1.

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Parameter Uncertainty
Occupied Bandwidth 491.896Hz
Spurious emissions 3.508dB
Output power density 2.889dB
Adjacent Channel Leakage Power 1.35dB
Out of band radiated power 3.93dB
Frequency Tolerance 6805.18Hz
Burst length 0.01%

2.2 Modification Record

There were no modifications required for compliance.
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3 General Information
3.1 General Description of EUT
Product IPC
Brand Zenoway
Test Model ZenoCCU
Status of EUT Engineering sample
Nominal Voltage 9-60Vdc
Modulation Type GFSK
Transfer Rate 1Mbps
Operating Frequency 2402 ~ 2480MHz
Number of Channel 40
Rated RF Output Power Density 4.00mwW
Conducted RFOutput Power Density | 1.663mW
Radiated RF Output Power Density 3.005mwW
Antenna Type Refer to Note
Antenna Connector Refer to Note
Accessory Device NA
Data Cable Supplied NA
Note:
1. The EUT uses following antenna.
Antenna 1
Type Monopole
Connector RP-SMA(M)
Straight position
Frequency (MHz) 2400 2450 2500 5150 5350 5750 5850
Gain (dBi) 1.04 1.25 0.82 0.85 1.38 0.28 1.04
Bent position 90°
Frequency (MHz) 2400 2450 2500 5150 5350 5750 5850
Gain (dBi) 1.19 1.57 2.57 0.66 1.03 0.59 1.19
Antenna 2
Type Monopole
Connector SMA Male Reverse
Frequency (MHz) 2400~2500 5150~5850
Gain (dBI) 1.64 -2.9

* The antenna 1 is the worst case for final tests.
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3.2 Description of Test Modes

40 channels are provided to this EUT:

CHANNEL Z&ﬁ%' CHANNEL ?55%' CHANNEL Z&ﬁg' CHANNEL Z&ﬁg'
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

By means of test software (QRCT v3.0.252.0) provided by manufacture, the power levels during the tests
were set according to the following codes:

Modulation type: GFSK
Channel Power Setting
0 Default
19 Default
39 Default
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3.3 Test Conditions

Test Conditions

Voltage (Vdc)

Vnormal 24
Vmax. 26.4 (Note)
Vmin. 21.6 (Note)

Note: After checking the fluctuation of input voltage to the circuit of the radio part (excluding the
power supply) of the equipment to be tested, the fluctuation less than +/- 1 % when input voltage

from an external supply into the equipment fluctuates +/- 10%, therefore, the test is carried out only
at the normal voltage.

3.4 Assembly

The EUT used a kind of particular screw, which could not operated by a tool bought in the market. Only means
of brute force will be able to open.

3.5 Antenna Specifications

3.5.1 Antenna Gain

Antenna 1
Type Monopole
Connector RP-SMA(M)
Straight position
Frequency (MHz) 2400 2450 2500 5150 5350 5750 5850
Gain (dBi) 1.04 1.25 0.82 0.85 1.38 0.28 1.04
Bent position 90°
Frequency (MHz) 2400 2450 2500 5150 5350 5750 5850
Gain (dBi) 1.19 1.57 2.57 0.66 1.03 0.59 1.19
Antenna 2
Type Monopole
Connector SMA Male Reverse
Frequency (MHz) 2400~2500 5150~5850
Gain (dBi) 1.64 -2.9
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3.5.2 Antenna Pattern
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Bent position
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Antenna 2

2400 MHz

2450 MHz

2500 MHz

5150 MHz

5600 MHz
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4  Test Results
4.1 Frequency Tolerance Measurement
4.1.1 Limits of Frequency Tolerance Measurement
Tolerance of frequency shall be +/- 50ppm
4.1.2 Test Setup
Spectrum
EUT
Analyzer
4.1.3 Test Results
Envir(_)_nmental 25 deg.C, 68% RH
Conditions
Vhormal Vmax. Vmin.
Channel IRy Carrier Frequency Carrier Frequency Carrier Frequency
(MHz) frequency tolerance frequency tolerance frequency tolerance
(MHz) (ppm) (MHz) (ppm) (MH2) (ppm)
0 2402 2401.992000 -3.330 2401.992000 -3.330 2401.992000 -3.330
19 2440 2439.992000 -3.278 2439.992000 -3.278 2439.992000 -3.278
39 2480 2479.992000 -3.225 2479.992000 -3.225 2479.992000 -3.225
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4.2 Occupied Bandwidth Measurement (99% power bandwidth)

4.2.1 Limits of Occupied Bandwidth Measurement

Item Limit

Occupied bandwidth <26MHz

4.2.2 Test Setup

Spectrum

EUT
Analyzer

Report No.: RJ180912C10-3 Page No. 14/ 44 Report Format Version: 6.1.1




4.2.3 Test Results

Environmental Conditions |25 deg.C, 68% RH
Vnormal Vmax. Vmin.
Channel Frequency
(MHz) Occupied Bandwidth|Occupied Bandwidth|Occupied Bandwidth
(MHz) (MHz) (MHz)
0 2402 1.36 1.36 1.36
19 2440 1.36 1.36 1.36
39 2480 1.36 1.36 1.36
Note: 1. For the test plots please refer to the below pages.
Vnormal
- :""I"""' " Y " - | \,_'"urt i‘.r-'-f.' ot s
':I :@I ] :@I
e bt e R _— bt . i
Channel 0 Channel 19
i = L = ..J:"'
.
:I-I = -
%7
{ _.@Il
Channel 39
Measurement uncertainty: + 206.50 Hz
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4.3 Spreading Bandwidth Measurement (90% power bandwidth)

4.3.1 Limits of Spreading Bandwidth and Spreading Factor Measurement

Iltem Limit Remark
Spreading Bandwidth =500kHz
Spreading Factor =5 Operating frequency 2400 to 2483.5MHz

4.3.2 Test Setup

Spectrum
Analyzer

EUT

4.3.3 Test Results

Environ_n_wental 25 deg.C, 68% RH
Conditions
Vnormal Vmax. Vmin.
Channel Frequeniy Occupied Occupied Occupied

upi . upi : upi .

Spreadin Spreadin Spreadin

(MH2) | gandwidth | P 9 Bandwidth | >P 9 Bandwidth | P g

(MHz2) Factor (MHz2) Factor (MH2) Factor

0 2402 0.88 14.08 0.89 14.24 0.89 14.24
19 2440 0.88 14.08 0.89 14.24 0.89 14.24
39 2480 0.89 14.24 0.89 14.24 0.89 14.24

Note: 1. For the test plots please refer to the below pages.
2. Spreading Factor: 90% channel power bandwidth / 0.0625
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4.4 Spurious Emissions for Transmitter Measurement

4.4.1 Limits of Spurious Emissions

Frequencies (MHz) Limit
Operating frequency 2400 to 2483.5MHz
30.0MHz to 1000.0MHz = 0.25 uW/100kHz
1000.0MHz to 2387MHz = 2.5 uW/MHz
2387.0MHz to 2400.0MHz = 25 uW/MHz
2483.5MHz to 2496.5MHz = 25 uW/MHz
2496.5MHz to 12500.0MHz = 2.5 uW/MHz

4.4.2 Teset Setup

Spectrum

EUT
Analyzer
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ETEITTE
4.4.3 Test Results
Environmental Conditions |25 deg.C, 68% RH
Test Channel CH 0 (2402MHz) CH 19 (2440MHz)
Test Frequency Frequency ST Frequency vl Limit Result
Condition Range (MHz) (\{j{g%e) (MHz) (\{j{g%e)
igé)OMOHl\;ég 95.960 0.01977uwW 773.020 0.02023uwW 0.25uW PASS
10(2):(3).807|\'<|/||‘|E|Zzt0 2273.260 0.010617uwW 2309.320 0.01094uwW 2.5uW PASS
Viormal Ziiggmaio 2400.000 | 7.870458uW | 2396170 | 0.007816uW | 25uW | PASS
2;3;652/"\:';;0 2489.920 0.009462uW 2484.770 0.007998uwW 25uW PASS
21429:62!.\33120 4337.140 | 0058884uW | ©919.000 | 0.054828uW | 25uW | PASS
ig(?OMOHl\;;(Z) 301.600 0.019999uwW 580.960 0.017338uwW 0.25uW PASS
1032{.307|\|<|/|HHZZT.0 2228.880 0.010765uW 2309.320 0.010304uwW 2.5uW PASS
Vmax. Zziggm\:l;zto 2400.000 7.906786uW 2392.350 0.00811uWwW 25uwW PASS
2421?1365';\';&;0 2489.760 0.008933uwW 2488.380 0.007745uW 25uW PASS
Zf;:()g,\gl:/lz'_llo 3016.680 0.052uwW 8158.480 0.053703uwW 2.5uwW PASS
igOOOMOHI\;I-tlg 35.820 0.019999uwW 986.420 0.021627uW 0.25uW PASS
10(2)3.807|\'<|/:;|_|Zzt0 2273.260 0.010814uW 2309.320 0.013804uW 2.5uW PASS
Vmin. 233.(7)(;)2/:\:';;0 2400.000 7.834296uW 2387.410 0.008035uW 25uwW PASS
2;33652/:\:';;0 2492.650 0.009268uwW 2489.940 0.008017uW 25uwW PASS
2f295602'\(/)”|;|/|2|-|t20 3016.680 0.048641uwW 9258.860 0.054954uW 2.5uW PASS

Note: The worst value in each frequency range v.s. each channel has been marked by boldface.
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FITLE ¥R
Environmental Conditions |25 deg.C, 68% RH
Test Channel CH 39 (2480MHz)

igg)OMOHl\jl-tlg 452.920 0.018072uW 0.25uW PASS
1032;“&?;" 1754.520 0.012503uW 2.5uW PASS

Viorma Ziig'gmf';o 2387.280 0.008851uW 25UW PASS
Zgizﬁgﬂféo 2483.500 0.238232uW 25UW PASS
214';:62'%;2'_';0 7718.320 0.049774uW 2.5uwW PASS
igé)oMoHn;;: 86.260 0.016331uW 0.25uW PASS
1032;%';‘_'?0 2348.160 0.012503uW 2.5uW PASS

Vmax. Zzigggﬂl\:'i'zto 2390.820 0.007834uW 25uW PASS
Zgigg';’mzm 2483.500 0.241546UW 25UW PASS
2142956621.\3;110 3016.680 0.061235uW 2.5uW PASS
ingMOHI\;I:Z 454.860 0.017947uW 0.25uW | PASS
1og§é()7h'<|/|||—l_|zzto 2350.930 0.010889uW 2.5uW PASS

Viies Zgig'gmf';o 2392.510 0.007962uW 25UW PASS
2;23:?&';50 2483.500 0.249450uW 25UW PASS
214;56(')2%3?20 3016.680 0.044978uW 2.5uW PASS

Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface.
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4.5 Antenna Power Measurement

45.1 Limits of Antenna Power

Modulation Frequency Band Antenna Power — .EIRP (EEO)
Omni-Directional . .
System Used (Max.) Case Directional Case
12.14 dBm/MHz 22.14 dBm/MHz
v 2400 —24835MHz | 10mWIMHZ | g 366 mwiMHZ) | (163.68 mW/MHZ)
12.14 dBm/MHz 22.14 dBm/MHz
OFDM (Note 1) | 2400 — 2483.5 MHz 10 mW/MHz (16.368 mW/MH2) | (163.68 mW/MHz)
9.14d Bm/MHz 19.14 dBm/MHz
OFDM (Note 2) | 2400 — 2483.5 MHz 5 mW/MHz (8.20 MWIMHZ) | (82.03 mWIMH?)
Other thanthe | 400 _ 2483.5 MHz 10 MW 12.14 dBm 22.14 dBm
above
Note:
1. Occupied bandwidth is less than 26 MHz
2. Occupied bandwidth is more that 26MHz and less than 38MHz
3. The half-power beam width for directional antenna shall be 360/A degrees or less, where A is a ratio
which causes the EIRP concerned to exceed the omnidirectional EIRP upper limit.
4. Tolerance of antenna power shall be +20% (upper value) and —80% (lower value).

4.5.2 Test Setup

EUT

Power
Meter
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4.5.3 Test Results

Environmental
0,
Conditions 25 deg.C, 68% RH
Conducted RF Output Power Density (mW)
Channel |Frequency . o
Number (MH2) Normal Voltage Max. Voltage Min. Voltage Max. Limit
24vdc 26.4Vdc 21.6Vdc (MW/MHz)
0 2402 1.393 1.387 1.361 10
19 2440 1.556 1.524 1.500 10
39 2480 1.607 1.663 1.538 10
Rated power
Tolerance of antenna 0.8mMW ~ 4.8mW
power
Measurement +1.11dB
uncertainty
Monopole antenna with 2.57dBi gain
Environmental
Conditions 25 deg.C, 68% RH
Radiated RF Output Power Density (mW)
Channel |Frequency . o
NI 5T (MH2) Normal Voltage | Max. Voltage Min. Voltage Max. Limit
24vdc 26.4Vdc 21.6Vdc (MW/MHz)
0 2402 2.517 2.507 2.46 16.368
19 2440 2.812 2.754 2.711 16.368
39 2480 2.904 3.005 2.779 16.368
Measurement
uncertainty +1.11dB

Note: The value of radiated RF output densities are "calculated" values.
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4.6 Spurious Emissions for Receiver

4.6.1 Limits of Spurious Emissions for Receiver

Frequencies (MHz)

Limit

Below 1GHz

=4nW (-54dBm)

Above 1GHz

<20nW (-47dBm)

4.6.2 Test Setup

EUT

Spectrum
Analyzer
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. The spectrum plots are attached on the following pages.

FTLEYYE
4.6.3 Test Result
Environmental Conditions |25 deg.C, 68% RH
Test Channel CHO (2402MHz) CH19 (2440MHz)
Test Frequency Frequency Measured Frequency Measured Limit Result
Condition Range (MHz) (\(/;gl:ne) (MHz) (\(/;glrjne)
Below 1GHz 640.370 0.023121nW 760.160 0.02208nW | 4nW/100kHz | PASS
Vol Above 1GHz 3150.500 0.58479nW 9294.370 0.450817nW 20nW/MHz PASS
Below 1GHz 943.490 0.021827nW 815.940 0.025351nW | 4nW/100kHz | PASS
Ve Above 1GHz 10464.500 0.562341nW 3009.620 0.5188nW 20nW/MHz PASS
Below 1GHz 861.040 0.023659nW 845.770 0.021478nW | 4nW/100kHz | PASS
Yo Above 1GHz 3024.000 0.508159nW 3006.750 0.592925nW 20nW/MHz PASS
Test Channel CH39(2480MHz)
Co:]'z?ttion Fr;qal:lzr;cy e ) Meas(t:jrg;jn)\/ame Limit Result
Below 1GHz 211.140 0.024155nW 4nW/100kHz | PASS
Vnormal
Above 1GHz 3038.370 0.476431nW 20nW/MHz | PASS
Below 1GHz 840.190 0.02851nW 4nW/100kHz | PASS
Ve Above 1GHz 8325.500 0.479733nW 20nW/MHz | PASS
Below 1GHz 69.520 0.022182nW 4nW/100kHz | PASS
Yo Above 1GHz 3001.000 0.639735nW 20nW/MHz | PASS
Note: 1. The worst value in each frequency range v.s. each channel has been marked by boldface.
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Measurement uncertainty: + 3.93dB
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4.7 Interference Prevention Function

4.7.1 Limits of Interference Prevention Function

Radio equipment used mainly on the same premises and automatically transmits or receives identification

code.

4.7.2 Test Setup

EUT

4.7.3 Test Results

Attenuation

Receiver

Equipment

ENVIRONMENTAL CONDITIONS

25 deg.C, 68% RH

Link Mode

Test Result

Bluetooth LE

Pass
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5 TestInstruments
Description & Model No. | serial No Date of Due Date of Calibration Cal.
Manufacturer ' ' Calibration Calibration Authority  |Method
Spectrum Analyzer / Electronics
FSV40 100980 Apr. 17, 2018 | Apr. 16, 2019 | Testing Center, C)
Rohde & Schwarz ;
Taiwan
Signal Generator / Electronics
Aqi E4438C [MY45094468 | Nov. 26, 2017 | Nov. 25, 2018 | Testing Center, c)
gilent )
Taiwan
Power Meter / Electronics
) ML2495A 1232003 |Dec. 29, 2017 Dec. 28, 2018 | Testing Center, c)
Anritsu Tai
aiwan
Power Sensor / E§Ctronics
. MA2411B 1207333 |Dec. 28, 2017 | Dec. 27, 2018 | Testing Center, C)
Anritsu Tai
aiwan
DC Power Supply /| g306n | 727263 NA NA NA d)
Topward

NOTE: 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 EngeneeringCenter, Intertek Japan K.K.,
Keysight Technologies, Inc~.
b) : Correction conducted pursuant to the provisions of Article 135 or Article 144 of the MeasurementLaw (Law No. 51 of
1992)~Japan Calibration Service Syste~
c) : Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted bythe NICT or a
designated calibration agency under Article 102-18 paragraph (1)~ TELEC EngeneeringCenter, Intertek Japan K.K.,
Keysight Technologies, Inc~.
d) : Calibration conducted by using other equipment that listed above from a) to c)
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6 Photographs of the Test Configuration

i
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Appendix - Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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