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TEST REPORT CERTIFICATION

Applicant . FUTABA Corporation
Manufacture . FUTABA Corporation
EUT Description

(1) Product : Radio Control

(2) Model . T32MZ

(3) Brand . Futaba

(4) Power Rating : (1)DC5V (USB)

(2)DC 3.6 ~ 4.2V (Battery)

Applicable Standards:

47 CFR FCC Part 15 Subpart C
RSS-Gen (Issue 4), November 2014
RSS-247 (Issue 2), February 2017
ANSI C63.10:2013

Audix Technology Corp. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Audix Technology Corp. does not assume responsibility for any conclusions and generalizations
drawn from the test results with regard to other specimens and samples.

Date of Report: 2019.08. 13
Reviewed by: O R | T
PAVAr R = (i (Tina Huang/Administrator)

Approved by: ]
Andn~9 < (Ben Cheng/Manager)
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1. REVISION RECORD OF TEST REPORT

Edition No | Issued Data Revision Summary Report Number
0 2019. 08. 13 Original Report. EM-F190260
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2. SUMMARY OF TEST RESULTS

Rule
Description Results
FCC IC

15.207 RSS-Gen §8.8 Conducted Emission PASS
15247015205 | P00 05 | Radied Spwious mission | PASS
15.247(a)(1) RSS-247 85.1(a) 20dB/Occupied Bandwidth PASS
15.247(a)(1) RSS-247 85.1(b) Carrier Frequency Separation PASS
15.247(a)(2)(iii) RSS-247 85.1(d) Time of Occupancy PASS
15.247(a)(1)(iii) RSS-247 §5.1(d) Number of Hopping Channels PASS
15.247(b)(1) RSS-247 85.1(b) Maximum Peak Output Power PASS
15.247(d) RSS-247 §5.5 Sﬁﬂﬂﬂﬁiﬂ ?SS?.OEL?EE ?ggon PASS
15.203 RSS-Gen §6.8 Antenna Requirement Compliance

Note: The uncertainties value is not used in determining the result.

File Number: C1M1907010
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3. GENERAL INFORMATION

3.1. Description of Application

FUTABA Corporation

Applicant 1080 Yabutsuka Chosei-mura Chosei-gun Chiba-ken,
299-4395 Japan.
FUTABA Corporation

Manufacturer 1080 Yabutsuka Chosei-mura Chosei-gun Chiba-ken,
299-4395 Japan.

Product Radio Control

Model T32MZ

Brand Futaba

3.2. Description of Application

Test Model T32MZ
Serial Number N/A
] (1)DC 5V (USB)
Power Rating (2)DC 3.6 ~ 4.2V (Battery)
Firmware Version N/A

DSSS: FASSTest, FASST
FHSS: S-FHSS, T-FHSS, BT

RF Features

Transmit Type 1TIR
Sample Status Production
Date of Receipt 2019. 06. 04
Date of Test 2019. 07. 26 ~ 08. 12
 Connector for trainer function (TRAINER) x1
* S.BUS Connector (S.1/F) x2
Interface Ports of EUT |e Connector for Battery Charger (CHG) x1
e Audio Plug (PHONE) x1
* Micro SD Card Slot x1

Accessories Supplied AC Adapter (Wall-mount, 2C)

File Number: C1M1907010 Report Number: EM-F190260
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3.3. Antenna Information

Antenna Part Antenna Max
No. Number Manufacture/Brand Type Frequency Gain
For FASSTest, FASST, S-FHSS, T-FHSS Mode
1 | ANTB24-094a0 | SANSEIELECTRIC | 1/2a Pencil 1}, 5500mHz | 1.480Bi
CO, LTD type antenna
For BT Mode
ANTO016008LCD o . )
2. 2449MAL TDK built-in chip | 2400 ~ 2484MHz 2.3dBi

3.4. EUT Specifications Assessed in Current Report

Mode Fundamental Range (MHz) |Channel Number | Modulation Data Rate (kbps)
S-FHSS 2403.25 to 2447.50 60 FHSS 128
T-FHSS 2407.50 to 2467.50 31 FHSS 128

S-FHSS
Channel List
Channel Frequency Channel Frequency Channel Frequency
Number (MHz) Number (MHz) Number (MHz)
1 2403.25 21 2418.25 41 2433.25
2 2404.00 22 2419.00 42 2434.00
3 2404.75 23 2419.75 43 2434.75
4 2405.50 24 2420.50 44 2435.50
5 2406.25 25 2421.25 45 2436.25
6 2407.00 26 2422.00 46 2437.00
7 2407.75 27 2422.75 47 2437.75
8 2408.50 28 2423.50 48 2438.50
9 2409.25 29 2424.25 49 2439.25
10 2410.00 30 2425.00 50 2440.00
11 2410.75 31 2425.75 51 2440.75
12 2411.50 32 2426.50 52 2441.50
13 2412.25 33 2427.25 53 2442.25
14 2413.00 34 2428.00 54 2443.00
15 2413.75 35 2428.75 55 2443.75
16 2414.50 36 2429.50 56 2444.50
17 2415.25 37 2430.25 57 2445.25
18 2416.00 38 2431.00 58 2446.00
19 2416.75 39 2431.75 59 2446.75
20 2417.50 40 2432.50 60 2447.50

File Number: C1M1907010
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T-FHSS
Channel List
Channel Number Frequency (MHz) Channel Number Frequency (MHz)

1 2407.50 17 2439.50
2 2409.50 18 2441.50
3 2411.50 19 2443.50
4 2413.50 20 2445.50
5 2415.50 21 2447.50
6 2417.50 22 2449.50
7 2419.50 23 2451.50
8 2421.50 24 2453.50
9 2423.50 25 2455.50
10 2425.50 26 2457.50
11 2427.50 27 2459.50
12 2429.50 28 2461.50
13 2431.50 29 2463.50
14 2433.50 30 2465.50
15 2435.50 31 2467.50
16 2437.50

3.5. Descriptions of Key Components

Item Supplier/Brand Model Specification
GPS Module Position GPS-86A-093 | GPS
T BT
Wireless Module Instrﬁ’r‘ﬁzm WL18MODGB | FCC ID: Z64-WL18SBMOD
IC: 4511-WL18SBMOD
Wireless Module Futaba TC23A FASSTest, FASST, S-FHSS, T-FHSS
Lithium-polymer Futaba LT1F6600B | DC 3.8A, 6600mA, 25.08Wh
Battery
I/P: 100-240Vac, 50-60Hz, 0.4A Max.
AC Adapter O/P: 5Vdc, 2A
(Wall-mount, 2C) APD WB-10GOSR | 1 se) Cable:
Shielded, Detachable, 1.1m
File Number: C1M1907010 Report Number: EM-F190260
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3.6. Test Configuration

TXon

Mode (ms)

X on+off
(ms)

1/ TXon

Duty Cycle Correction Factor (DCCF)
(kHz)

(dB)

S-FHSS 3.020

100

0.33 N/A

T-FHSS 1.440

100

0.69

N/A

Note: Duty Cycle Correction Factor (DCCF)= 20log (TX ,,/100ms)

“TX on+off” Means the period of the pulse train or 100ms if the pulse train length is greater than

100ms

Mode

TXon

Scale/Div 10 dB

Spectrum Analyzer 1 Spectrum Analyzer 2 y|Spectrum Analyzer 3 Spectrum Analyzer 4 ‘ +
Occupied BW Swept SA Swept SA Swept SA
KEYSIGHT [Input RF Input Z: 50 Q #Atten- 30 dB PNO: Fast Avg Type: Log-Power
- Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low

a Sig Track: Off

1 Spectrum M Ref Lv Offset 2.40 dB

Scale/Div 10 dB Ref Level 22.40 dBm

- 102

124 i <
2.40
S-FHSS

47
Center 2.403250000 GHz #Video BW 3.0 MHz Span 0 Hz
Res BW 1.0 MHz Sweep 20.00 ms (1001 pts)

sl Ju\25.2019‘ A || H%‘ ‘DD‘ |\x'
‘IIHQ‘ -~ ‘- ? 4:15:57 PM @ -l WP AN

Spectrum Analyzer 1 Spectrum Analyzer 2 '. Spectrum Analyzer 3 Spectrum Analyzer 4 ‘ +
Occupied BW Swept SA Swept SA Swept SA
KEYSIGHT |Input RF Input Z- 50 Q #Atten- 30 dB PNO: Fast /Avg Type: Log-Power
- Corrections: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low

3%} Sig Track: Off
1 Spectrum v

Ref Lvi Offset 2.40 dB
Ref Level 22.40 dBm

J4

g
W
124
2.40
T-FHSS 476
-27

e

Center 2.407500000 GHz

#Res BW 1.0 MHz

Cl el |

?)

Jul 26, 2019
5:23:13 PM ‘, L\

#Video BW 3.0 MHz Span 0 Hz|

Sweep 20.00 ms (1001 pts)

22 B X
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AC Conduction
Test Case Charge Mode
Item Modulation Test Channel
Radiated Spurious Emission Charge
. Notel S-FHSS 1/60
Radiated Radiated Band Edge
T-FHSS 1/31
Test Case
Radiated Spurious Emission S-FHSS 1/30/60
et T-FHSS 1/16/31
. S-FHSS 1/30/60
20dB Bandwidth
T-FHSS 1/16/31
. i S-FHSS 1/30/60
Carrier Frequency Separation
T-FHSS 1/16/31
. S-FHSS 1/30/60
Time of Occupancy
T-FHSS 1/16/31
Conducted | Number of Hopping S-FHSS 1/30/60
Test Case Channels T-FHSS 1/16/31
Maximum Peak Output S-FHSS 1/30/60
Power T-FHSS 1/16/31
S-FHSS 1/60
Band Edges
T-FHSS 1/31
. . S-FHSS 1/30/60
Spurious Emission
T-FHSS 1/16/31
Note 1:[ ]Mobile Device

B Portable Device, and 3 axis were assessed. The worst scenario for Radiated Spurious
Emission as follow: [ JLie [ JSide JStand

File Number: C1M1907010
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3.7. Tested Supporting System List

3.7.1. Support Peripheral Unit

No. Product Brand Model No. | Serial No. Approval

1. |Micro SD Card (4GB) | Transcend N/A N/A N/A

2. |Power Socket N/A N/A N/A N/A
3.7.2. Cable Lists

No. Cable Description Of The Above Support Units

1. | ---

2. | AC Power Cord: Unshielded, Detachable, 1.0m

3.8. Setup Configuration
3.8.1. EUT Configuration for Power Line & Radiated Emission (Charge mode)

 c—
Adapter

3.8.2. EUT Configuration for Radiated Emission

3.8.3. EUT Configuration for RF Conducted Test Items

3.9. Operating Condition of EUT

® Charge Mode: The EUT connects the AC adapter on charge mode.

® Transmit Mode: Press the button of the EUT is used for enabling EUT RF function
under continues transmitting and choosing mode/channel. (The test program was
installed in SD card)

File Number: C1M1907010
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3.10.Description of Test Facility

Audix Technology Corporation / EMC Department

No. 53-11, Dingfu, Linkou Dist., New Taipei City 244, Taiwan
Tel: +886-2-26092133

Fax: +886-2-26099303

Website : www.audixtech.com

Contact e-mail: attemc_report@audixtech.com

Name of Test Firm

The laboratory is accredited by following organizations
under ISO/IEC 17025:2017

(1) NVLAP(USA)

NVLAP Lab Code 200077-0
(2) TAF(Taiwan)

No. 1724

FCC OET Designation Number under APEC MRA by NCC is :
TW1724

L ISED CAB Identifier Number under APEC TEL MRA by NCC is
Test Facilities TW1724

(1) No.7 Shielded Room
(2) No.13m Semi Anechoic Chamber

Accreditations

3.11.Measurement Uncertainty

Test Item FrequencyRange Uncertainty
Conduction Test 150kHz~30MHz +3.50dB
Radiation Test 30MHz~1000MHz + 3.68dB
(Distance: 3m) Above 1GHz +5.82dB

Remark : Uncertainty = kuc(y)

Test Item Uncertainty
20dB Bandwidth +0.2kHz
Carrier Frequency Separation +0.2kHz
Time of Occupancy +0.03sec
Maximum peak Output power +0.52dB
Conducted Emission Limitations +0.13dB
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4. MEASUREMENT EQUIPMENTLIST

4.1. Conducted Emission Measurement

Item Type Manufacturer |  Model No. Serial No. Cal. Date Cal. Interval
1. |[Test Receiver R&S ESR 101774 2019. 01. 23 1 Year
2. |A.M.N. R&S ENV4200 100169 2018. 11. 14 1 Year
3. |Pulse Limiter R&S ESH3-Z2 100354 2019.01. 12 1 Year
4. |Coaxial Cable Yeida RG/58AU CE-08 2018. 09. 21 1 Year
5, ,'\D/I'gt';f' Thermo-Hygro | - 1ax HTC-1 No.8S/R [2019.04.20| 1 Year
6. |Test Software Audix e3 V6.120619c N.C.R. N.C.R.

4.2. Radiated Emission Measurement

Item Type Manufacturer Model No. Serial No. Cal. Date Cal. Interval
1. |Spectrum Analyzer Agilent N9010A-526 [MY53400071| 2018. 09. 12 1 Year
2. |Test Receiver R&S ESCS30 100338 2019. 06. 12 1 Year
3. |Amplifier HP 8447D 2944A06305 | 2019. 01. 30 1 Year
4. |Amplifier HP 8449B 3008A00529 | 2019. 01. 23 1 Year
5. |Bilog Antenna CHASE CBL6112D 33821 2019. 01. 19 1 Year
6. [|HornAntenna EMCO 3115 9609-4927 | 2019. 06. 24 1 Year
7. |Horn Antenna COM-POWER AH-840 101092 2019. 05. 14 1 Year

TNSL10-244
8. |Notch Filter K&L 1.5/E130.5-O0 1 2019. 07. 24 1 Year
/10
9. |High-Pass Filter Microwave | H3G018G1 484796 2018. 08. 22 1 Year
10. |[Coaxial Cable MIYAZAKI 5D2W RE-11 2019. 02. 01 1 Year
. HUBER+ SUCOFLEX
11. |[Coaxial Cable SUHNER 106 54602/6 2019. 02.01 1 Year
12, |Digital Thermo- IMax HTC-1 |[No.13mA/C|2019.04.20| 1 Year
Hygro Meter
13. |[Test Software Audix e3 V6.120619¢c N.C.R. N.C.R.
4.3. RF Conducted Measurement

ltem Type Manufacturer Model No. Serial No. Cal. Date Cal. Interval

1. [Spectrum Analyzer Keysight N9010B-544 |MY55460198 | 2019. 05. 06 1 Year
Digital Shenzhen

2. | Thermo-Hygro Datronn KT-905 RF 2019. 04. 20 1 Year
Meter Electronics
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5. CONDUCTED EMISSION MEASUREMET

5.1. Block Diagram of Test Setup
5.1.1. Block Diagram of EUT
Indicated as section 3.8.
5.1.2. Shielded Room Setup Diagram

40cm
EUT Peripherals
Test Receiver
80cm
Table [80gm Table
AMN | LISN

Ground Plane
5.2. Conducted Emission Limit

RIS . Conducted Limit
Quasi-Peak Level Average Level
150kHz ~ 500kHz 66 ~ 56 dBuV 56 ~ 46 dBuV
500kHz ~ 5MHz 56 dBuV 46 dBuVv
5MHz ~ 30MHz 60 dBuV 50 dBuV

Remark 1.: If the average limit is met when using a Quasi-Peak detector, the
measurement using the average detector is not required.
2.: The lower limit applies to the band edges.

5.3. Test Procedure

5.3.1. Tosetup the EUT as indicated in ANSI C 63.10. The EUT was placed on the
table which has 80 cm height to the ground and 40 cm distance to the conducting
wall.

5.3.2. Power supplier of the EUT was connected to the AC mains through an Atrtificial
Mains Network (A.M.N.).

5.3.3. The AC power supplies to all peripheral devices must be provided through line
impedance stabilization network (L.I1.S.N.)

5.3.4. Checking frequency range from 150kHz to 30 MHz and record the emission
which does not have 20 dB below limit.

5.4. Test Results
Please refer to Appendix A.
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6. RADIATED EMISSION MEASUREMENT

6.1. Block Diagram of Test Setup
6.1.1. Block Diagram of connection between EUT and simulators
Indicated as section 3.8

6.1.2. Setup Diagram for 9kHz-30MHz

v

Absorber

Antenna Tower —— _

am
EUT System Distance
N B
The center of the loop shall be 1m
Turn TabIeLI 0.8m above the ground. |
_—
Shieldifig Enclosure Metal Ground Plane Test Receiver J

6.1.3. Setup Diagram for 30-1000 MHz

v

Antenna Tower ~—

Absorb
Sorber Antenna height is varied from 1 mto 4 m M
3m Z
EUT System "
N | Distance
Turn Table
LI 0.8m
e
Shielding Enclosure Metal Ground Plane Spectrum _-J
Amplifier
Analyzer
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6. 1 4. Setup Diagram for above 1GHz

VVV"WV"VWVWV"VVVV

Absorber Antenna Tower
Antenna height is varied from 1 mto 4 m

3m [

EUT System Distance
N

k

L

i

Turn Table
Lo | AMAAAA L
v
Shieldifig Enclosure Metal Ground Plane Spectrum Amplifier

Analyzer

6.2. Radiated Emission Limits

In any 100kHz bandwidth outside the frequency band, the radio frequency power
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205/RSS-Gen Section 8.10 table 6,
must also comply with the radiated emission limits specified as below.

. Limits
Frequency (MHz) Distance (m)
dBuV/m pV/m
0.009 - 0.490 300 67.6-20 log f(kHz) 2400/f kHz
0.490 - 1.705 30 87.6-20 log f(kHz) 24000/f kHz
1.705 - 30 30 29.5 30
30-88 3 40.0 100
88- 216 3 43.5 150
216- 960 3 46.0 200
Above 960 3 54.0 500
74.0 dBuV/m (Peak)
Above 1000 3 54.0 dBuV/m (Average)

Remark : (1) dBuV/m = 20 log (nV/m)

(2) The tighter limit applies to the edge between two frequency bands.

(3) Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system.

(4) Fundamental and emission fall within operation band are exempted from this
section.

(5) Pursuant to ANSI C63.10: 6.6.4.3, if the maximized peak measured value complies
with the average limit, then it is unnecessary to perform an average measurement
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6.3. Test Procedure

Frequency Range 9kHz~30MHz:

The EUT setup on the turn table which has 0.8 m height to the ground. The turn table
rotated 360 degrees and antenna fixed to 1 m to find the maximum emission level.

In order to find the maximum emission, all of the interface cables were manipulated
according to ANSI C63.10-2013 regulation.

(1) RBW = 9kHz with peak and average detector.
(2) Detector: average and peak (9kHz-490kHz)
Q.P. (490kHz-30MHz)

Frequency Range 30MHz ~ 25GHz:

The EUT setup on the turn table which has 80 cm (for 30-1000 MHz) and 1.5m (for
above 1GHz) height to the ground. The turn table rotated 360 degrees and antenna varied
from 1 m to 4 m to find the maximum emission level. Both horizontal and vertical
polarization are required. In order to find the maximum emission, all of the interface
cables were manipulated according to ANSI C63.10-2013 regulation.

Frequency below 1GHz:
Spectrum Analyzer is used for pre-testing with following setting:

(1) RBW = 120KHz

(2) VBW >3 x RBW.

(3) Detector = Peak.

(4) Sweep time = auto.

(5) Trace mode = max hold.

(6) Allow sweeps to continue until the trace stabilizes.

Note 1. When peak-detected value is lower than limit that the measurement using the Q.P.
detector is not required, otherwise using Q.P. for final measurement.

Note 2: When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as
long as the pulse train does not exceed 0.1 seconds.

Frequency above 1GHz to 10th harmonic:

Peak Measurement:

(1) RBW =1 MHz

(2) VBW >3 x RBW.

(3) Detector = Peak.

(4) Sweep time = auto.

(5) Trace mode = max hold.

(6) Allow sweeps to continue until the trace stabilizes.

Note: When peak-detected value is lower than limit that the measurement using the average
detector is not required, otherwise using average detector for final measurement.
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Average Measurement:

[ Option 1:

(1) RBW =1 MHz

(2) vBW>1/T

(3) Detector = Peak.

(4) Sweep time = auto.

(5) Trace mode = max hold.

(6) Allow sweeps to continue until the trace stabilizes.

[ 1Option 2:

Average Emission Level= Peak Emission Level+ D.C.C.F.

6.4. Measurement Result Explanation

Peak Emission Level=Antenna Factor + Cable Loss + Meter Reading
I Average Emission Level I=Antenna Factor + Cable Loss + Meter Reading
[JAverage Emission Level= Peak Emission Level+ DCCF
Duty Cycle Correction Factor (DCCF)= 20log (TX ,,/100ms) presented in section 3.6
[ JERP= Peak Emission Level-95.2dB-2.14dB

6.5. Test Results
Please refer to Appendix A.
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7. 20dB BANDWIDTH MEASUREMENT

7.1. Block Diagram of Test Setup

7.2. Specification Limits

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band may
have hopping channel carrier frequencies that are separated by 25kHz or two-thirds of the
20dB bandwidth of the hopping channel, whichever is greater.

7.3. Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Set RBW close tol ~ 5% of OBW.

(2) Set VBW= 3 three times RBW.

(3) Detector = Peak.

(4) Trace mode = max hold.

(5) Sweep = auto couple.

(6) Allow the trace to stabilize.

(7) Setting channel bandwidth function x dB to -20 dB to record the final bandwidth.

7.4. Test Results
Please refer to Appendix A
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8. CARRIER FREQUENCY SEPARATION MEASUREMENT

8.1. Block Diagram of Test Setup

8.2. Specification Limits

Alternatively, frequency hopping systems operating in the 2400-2483.5MHz band may
have hopping channel carrier frequencies that are separated by 25kHz or two-thirds of the
20dB bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125mW.

8.3. Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Span = Wide enough to capture the peaks of two adjacent channels.

(2) RBW = Start with the RBW set to approximately 30% of the channel spacing; adjust
as necessary to best identify the center of each individual channel.

(3) VBW>RBW

(4) Sweep = Auto

(5) Detector function = peak

(6) Trace = max hold

(7) Allow the trace to stabilize

8.4. Test Results
Please refer to Appendix A
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9. TIME OF OCCUPANCY MEASUREMENT

9.1. Block Diagram of Test Setup
9.2. Specification Limits

Frequency hopping systems in the 2400-2483.5MHz shall use at least 15 non-overlapping

channels. The average time of occupancy on any channel shall not be greater than 0.4

seconds within a period of 0.4 seconds multiplied by number of hopping channels

employed.
9.3. Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Span = Zero span, centered on a hopping channel.

(2) RBW shall be < channel spacing and where possible RBW should be set >> 1/ T,
where T is the expected dwell time per channel.

(3) Sweep= As necessary to capture the entire dwell time per hopping channel; where
possible use a video trigger and trigger delay so that the transmitted signal starts a
little to the right of the start of the plot. The trigger level might need slight
adjustment to prevent triggering when the system hops on an adjacent channel; a
second plot might be needed with a longer sweep time to show two successive hops
on a channel.

(4) Detector function= Peak

(5) Trace = max hold

9.4. Test Results
Please refer to Appendix A
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10.NUMBER OF HOPPING CHANNELS MEASUREMENT

10.1.Block Diagram of Test Setup

10.2.Specification Limits

Frequency hopping systems which use fewer than 20 hopping frequencies may employ
intelligent hopping techniques to avoid interference to other transmissions. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 non-overlapping channels.

10.3.Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Span = The frequency band of operation. Depending on the number of channels the
device supports, it may be necessary to divide the frequency range of operation
across multiple spans, to allow the individual channels to be clearly seen.

(2) RBW = To identify clearly the individual channels, set the RBW to less than 30% of
the channel spacing or the 20 dB bandwidth, whichever is smaller.

(3) VBW >RBW

(4) Sweep = Auto

(5) Detector function = Peak

(6) Trace = max hold

(7) Allow the trace to stabilize.

10.4.Test Results
Please refer to Appendix A
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11. MAXIMUM PEAK OUTPUT POWER MEASUREMENT

11.1.Block Diagram of Test Setup

11.2.Specification Limits

The Limits of maximum Peak Output Power for frequency hopping systems in
2400-2483.5MHz is: 0.125Watt. (21dBm)

11.3.Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
(2) RBW > 1% of the span

(3) VBW > RBW

(4) Sweep = auto

(5) Detector function = peak

(6) Trace = max hold

11.4. Test Results
Please refer to Appendix A

File Number: C1M1907010 Report Number: EM-F190260

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. Personnel. Any changes will be noted in the document history section of the report.




L2
AUDIX Page 25 of 26

Audix Technology Corp. Tel: +886 2 26099301
No. 53-11, Dingfu, Linkou, Dist., Fax: +886 2 26099303
New Taipei City244,Taiwan

12.EMISSION LIMITATIONS MEASUREMENT

12.1.Block Diagram of Test Setup

12.2.Specification Limits

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, that the
required attenuation shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in FCC Section 15.209(a) and RSS-Gen
Section 8.9 table 4 is not required. In addition, radiated emissions which fall in restricted
bands, as defined in Section 15.205(a) and RSS-Gen Section 8.10 table 6, must also
comply with the radiated emission limits specified in Section 15.209(a) and RSS-Gen
Section 8.9 table 4 (See Section 15.205(c)).

12.3.Test Procedure

Following measurement procedure is reference to ANSI C63.10-2013:

(1) Set span wide enough to capture the peak level of the in-band emission and all
spurious emissions; up to 10™ harmonic.

(2) RBW =100 kHz

(3) VBW >RBW

(4) Sweep = auto

(5) Detector function = peak

(6) Trace = max hold

12.4. Test Results
Please refer to Appendix A
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13.DEVIATION TO TEST SPECIFICATIONS

[NONE]
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A1l CONDUCTED EMISSION

O,
Test Date 2019/08/12 Temp./Hum. 26°C162%
Test Voltage AC 120V 60Hz (Via AC Adapter) | Mode Charge
Data: 4 File: D:test datalREPORT2019'C 1M1906XXX'C1M1906025-C-D-RF.EME (4)
BOLMI {dBuv) Date: 2019-08-12
70
CC 15C
. \ | FCC PART 15
i 15C
50 | FCC PART 15C (AV)
40
30 %
20 t
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Site no. : No.8 Shielded Room Data no. HE
Condition : ENV4200 100169 LISN Phase : NEUTRAL
Limit : FCC PART 15C
Env. / Ins. : 26%C / 62% ESR3 (1774) Engineer  : Chucky Chiu
EUT : T32MEZ
Power Rating : 120Vac/68Hz
Test Mode : Charge
AMN Cable Pulse Emission
Freq. Factor Loss AtL. Reading Level Limits  Margin Remark
(MHz) (dB) (dB)  (dB) (dBpV)  (dBpV) (dBpv)  (dB)
1 @.156 108.69 .83 9.86 .84 21.42 55.69 34.27 Average
2 @.156 108.69 .83 9.86 20.53 41.11 65.69 24,58 QP
3 2.198 10.62 .83 9.86 -3.1@ 17.41 53.71 36.30 Average
4 2.198 10.62 .83 9.86 13.32 33.83 63.71 29.88 QP
5 @.348 10.52 @.04 9.86 -4.38 16.12 49,00 32.88 Average
] @.348 10.52 @.04 9.86 11.43 31.85 59.00 27.15 QP
7 @.675 10.48 @.e5 9.86 -6.49 13.90 46. 00 32.18 Average
8 @.675 10.48 @.e5 9.86 2.98 21.37 56.00 34.63 QP
9 2.487 108.55 @.e9 9.87 -5.29 15.22 46. 00 30.78 Average
1@ 2,487 10.55 @. a9 9.87 -2.81 17.7a 56,00 38.30 QP
11 27.127 15.58 @.32 9.99 -3.58 22.31 50,00 27.69 Average
1z 27.127 15.58 @.32 9.99 -1.25 24.64 G0, oo 35.36 QP
Remarks: 1. Emission Lewvel= AMN Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector;
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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Test Date 2019/08/12 Temp./Hum. 26°C162%
Test Voltage AC 120V 60Hz (Via AC Adapter) | Mode Charge
Data: 3 File: Ditest datalREPORT'2019'C 1M1906XXXIC 1M1906025-C-D-RF.EM6 (4)
BOLeveI {(dBuV) Date: 2019-08-12
70

. Hﬁx&h&“‘Hxﬂhu | FCC PART 15C
5 \ FCC PART 15C (AV)

40
30
20
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Site no. : No.8 Shielded Room Data no. : 3
Condition : ENV4200 180169 LISN Phase : LINE
Limit : FCC PART 15C
Env. / Ins. : 26%C / 62% ESR3 (1774) Engineer  : Chucky Chiu
EUT : T32MZ
Power Rating : 120Vac/68Hz
Test Mode : Charge
AMN Cable Pulse Emission
Freq. Factor Loss AtL. Reading Level Limits  Margin Remark

(MHz) (dB) (dB)}  (dB) (dBpV)  (dBpV) (dBpv)  (dB)

1 2.174 10.58 .83 9.86 1.12 21.59 54.77 33.18 Average
2 2.174 10.58 .83 9.86 16.72 37.19 o4.77 27.58 QP

3 @.279 10.5@ .83 9.86 -4. 08 16.39 50.85 34. 46 Average
4 @.279 10.5@ .83 9.86 6. 60 26.99 o0, 85 33.86 QP

5 @.348 10.47 @.04 9.86 -4.51 15.86 49,00 33.14 Average
] @.348 10.47 @.04 9.86 10. 26 30.63 59.00 28.37 QP

7 1.449 10.44 @. 86 9.86 -5.1@ 15.26 46. 00 30.74 Average
8 1.449 10.44 @. 86 9.86 -2.48 17.986 56.00 38.04 QP

9 4,598 10.64 @.12 9.87 -4.45 16.18 46. 00 29.82 Average
18 4.598 10.64 @.12 9.87 -3.17 17. 46 56.00 38.54 QP
11 29.841 15.74 2.34 10.01 -2.67 23.42 50. 00 26.58 Average
12 29.841 15.74 2.34 10.01 a.e7 26.16 o0, e 33.84 QP

Remarks: 1. Emission Level= AMN Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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A.2 RADIATED EMISSION

Test Date 2019/08/01~05 Temp./Hum. 22~24°C/50~54%
Test Voltage | (1) Charge Mode: AC 120V 60Hz (Via AC Adapter)

(2) TX Mode: DC 3.8V (Via Battery)

A.2.1 Emissions within Restricted Frequency Bands

A.2.1.1 Frequency 9kHz~30MHz
The emissions (9kHz~30MHz) not reported for there is no emission be found.

A.2.1.2 Frequency Below 1 GHz

Mode Charge Frequency

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin

Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
71.71 12.67 1.91 20.72 35.30 40.00 4.70 Peak
127.00 18.24 2.62 17.49 38.35 43.50 5.15 Peak
163.86 16.27 3.05 18.24 37.56 43.50 5.94 QP
391.81 22.20 5.77 6.63 34.60 46.00 11.40 Peak
521.79 23.94 6.78 2.56 33.28 46.00 12.72 Peak
984.48 27.97 8.95 1.00 37.92 54.00 16.08 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin

Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
58.13 12.87 1.70 18.67 33.24 40.00 6.76 Peak
127.97 18.19 2.63 18.89 39.71 43.50 3.79 QP
185.20 15.63 3.28 20.34 39.25 43.50 4.25 QP
195.87 16.10 3.38 20.38 39.86 43.50 3.64 QP
818.61 26.65 8.01 3.31 37.97 46.00 8.03 Peak
971.87 27.87 8.88 1.73 38.48 54.00 15.52 Peak
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Mode S-FHSS Frequency TX 2425.00MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

34.85 22.43 1.29 4.76 28.48 40.00 11.52 Peak
114.39 18.33 2.47 12.83 33.63 43.50 9.87 Peak
337.49 20.79 5.02 7.93 33.74 46.00 12.26 Peak
821.52 26.68 8.02 2.38 37.08 46.00 8.92 Peak
961.20 27.79 8.82 2.47 39.08 54.00 14.92 Peak
992.24 28.02 9.00 1.64 38.66 54.00 15.34 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin

Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
40.67 19.30 1.40 14.22 34.92 40.00 5.08 Peak
93.05 16.05 2.20 14.12 32.37 43.50 11.13 Peak
391.81 22.20 5.77 7.71 35.68 46.00 10.32 Peak
544.10 24.19 6.81 6.18 37.18 46.00 8.82 Peak
923.37 27.49 8.59 3.04 39.12 46.00 6.88 Peak
973.81 27.87 8.89 1.61 38.37 54.00 15.63 Peak

Remark: The TX 2423.5MHz is a worst mode of S-FHSS mode.
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Audix Technology Corp. Tel: +886 2 26099301
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Mode T-FHSS Frequency TX 2407.50MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

36.79 21.37 1.33 1.78 24.48 40.00 15.52 Peak
128.94 18.14 2.64 13.12 33.90 43.50 9.60 Peak
399.57 22.37 5.86 6.87 35.10 46.00 10.90 Peak
694.45 2541 7.34 1.18 33.93 46.00 12.07 Peak
930.16 27.54 8.63 2.57 38.74 46.00 7.26 Peak
973.81 27.87 8.89 1.93 38.69 54.00 15.31 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

35.82 21.86 131 1.24 24.41 40.00 15.59 Peak
130.88 18.04 2.67 5.88 26.59 43.50 16.91 Peak
228.85 17.78 3.73 5.67 27.18 46.00 18.82 Peak
513.06 23.86 6.77 3.60 34.23 46.00 11.77 Peak
912.70 27.41 8.53 2.24 38.18 46.00 7.82 Peak
995.15 28.04 9.01 1.37 38.42 54.00 15.58 Peak

Remark: The TX 2407.5MHz is a worst mode for T-FHSS modulation.
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A.2.1.3 Frequency Above 1 GHz to 10™ harmonics

Band Edge:
Mode S-FHSS Frequency TX 2403.25MHz
" 5Le\:fel {dBuV/im)
110 3
90
- ABOVE IGHZ(PK)
70 @ . -pde

M wk\w
50

30

10

02310 2320. 2340. 2360. 2380. 2400. 2420. 2430

Frequency (MHz}

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.68 28.28 6.01 36.70 70.99 74.00 3.01 Peak
2390.04 28.28 6.01 36.81 71.10 74.00 2.90 Peak
2403.24 28.29 6.03 72.96 107.28 Peak
1 07Level {dBuV/im) .
100
a0
60 ABOVE IGHZ(AV)
, i ™ -6dB
A0 L \\A_.__,_j\
20
02310 2320, 2340, 2360, 2380, 2400, 2420, 2430

Frequency (MHz}

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2325.24 28.21 5.94 8.32 42.47 54.00 11.53  Average
2390.04 28.28 6.01 8.63 42.92 54.00 11.08  Average
2403.24 28.29 6.03 69.94 104.26 Average
File Number: CIM1907010 Report Number: EM-F190260
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Mode S-FHSS Frequency TX 2403.25MHz

107 Level (dBuVim) ,

100
80 ABOVE IGHZ(PK)

j . -6dB
N M

40

20

02310 2320. 2340. 2360. 2380. 2400. 2420. 2430
Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.80 28.28 6.01 34.27 68.56 74.00 5.44 Peak
2390.04 28.28 6.01 34.08 68.37 74.00 5.63 Peak
2403.24 28.29 6.03 69.56 103.88 Peak
1 OYLeveI (dBuVimy)
100 )
a0
60 ABOVE IGHZ(AV)
S 6dB
a0 1 ; \‘w»_-__NU\
20
02310 2320. 2340. 2360. 2380. 2400. 2420. 2430

Frequency (MHz}

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2325.12 28.21 5.94 8.44 42.59 54.00 11.41  Average
2390.04 28.28 6.01 7.40 41.69 54.00 12.31  Average
2403.24 28.29 6.03 66.94 101.26 Average
File Number: CIM1907010 Report Number: EM-F190260
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Mode S-FHSS Frequency TX 2447.50MHz

107 Level (dBuVim)

100

80
ABOVE 1GHZ{PK)

e -6dB
MS
60 =

40

20

02430 2440, 2450, 2460, 2470, 2480, 2490, 2500. 2510. 2520, 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2447.40 28.35 6.08 70.74 105.17 Peak
2483.50 28.38 6.13 25.42 59.93 74.00 14.07 Peak
2484.70 28.38 6.13 25.85 60.36 74.00 13.64 Peak
1 OTLeveI {dBuVim)
100
80
60 ABOVE 1GHZ{AV)
//“ \_“ -GdB

10
/A/ 2 3

20

02430 2440, 2450. 2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2447.50 28.35 6.08 69.63 104.06 Average
2483.50 28.38 6.13 -3.21 31.30 54.00 22.70  Average
2486.50 28.38 6.13 0.32 34.83 54.00 19.17  Average
File Number: CIM1907010 Report Number: EM-F190260
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Mode S-FHSS Frequency TX 2447.50MHz

107 Level (dBuVim)

100
80
/ ABOVE 1GHZ{PK)

M _6dB
" M
60 3

40

20

02430 2440, 2450, 2460, 2470, 2480, 2490, 2500. 2510. 2520, 2530

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2447.40 28.35 6.08 65.29 99.72 Peak
2483.50 28.38 6.13 22.40 56.91 74.00 17.09 Peak
2484.00 28.38 6.13 22.37 56.88 74.00 17.12 Peak
1 OTLeveI {dBuVim)
100 1
80
60 ABOVE 1GHZ(AV)
/ \ -GdB

o TGN

20

02430 2440, 2450. 2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2447.50 28.35 6.08 64.36 98.79 Average
2483.50 28.38 6.13 -4.34 30.17 54.00 23.83  Average
2486.50 28.38 6.13 -1.86 32.65 54.00 21.35 Average
File Number: CIM1907010 Report Number: EM-F190260
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Mode T-FHSS Frequency TX 2407.50MHz

Level (dBuVim)

10 3

90

VE 1GHZ(PK)

T0 i -'EEE

5 M

30

10

02310 2320. 2340. 2360, 2380, 2400, 2420. 2430

Frequency (MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.44 28.28 6.01 35.37 69.66 74.00 4.34 Peak
2390.04 28.28 6.01 35.43 69.72 74.00 4.28 Peak
2407.44 28.30 6.03 74.44 108.77 Peak

1 5Le\:fel {dBuVim)

110 3

90

T0

ABOVE IGHZ(AV)
50 -GdB
, 2~

30

10

02310 2320. 2340. 2360. 2380. 2400. 2420. 2430

Frequency (MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2329.68 28.21 5.94 10.72 44.87 54.00 9.13  Average
2390.04 28.28 6.01 5.90 40.19 54.00 13.81  Average
2407.56 28.30 6.03 74.11 108.44 Average
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Mode T-FHSS Frequency TX 2407.50MHz
10 Level (dBuVim) .
100 j\ﬂé
a0 OVE |GHZ(PK)
. Tl
” M
40
20
0231{1 2320. 2340. 2360. 2380. 2400. 2420. 2430
Frequency (MHz)
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.32 28.28 6.01 32.44 66.73 74.00 7.27 Peak
2390.04 28.28 6.01 33.31 67.60 74.00 6.40 Peak
2407.56 28.30 6.03 70.60 104.93 Peak
10 Level (dBuV/m)
3
100
80
60 ABOVE IGHZ(AV)
. L _5dB
40 2
20
02310 2320. 2340. 2360. 2380. 2400. 2420. 2430
Fregquency (MHz}
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2329.56 28.21 5.94 9.26 43.41 54.00 10.59  Average
2390.04 28.28 6.01 5.46 39.75 54.00 14.25  Average
2407.56 28.30 6.03 70.37 104.70 Average
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Audix Technology Corp. Tel: +886 2 26099301
No. 53-11, Dingfu, Linkou, Dist., Fax: +886 2 26099303
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Mode T-FHSS Frequency TX 2467.50MHz

10 Level (dBuVim)

100
a0
ABOVE 1GHZ{PK)

T o _6dB

et v
60 %

40

20

02450 2460, 2470, 2480. 2490, 2500, 2510. 2520. 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2467.60 28.37 6.10 69.27 103.74 Peak
2483.52 28.38 6.13 30.47 64.98 74.00 9.02 Peak
2483.84 28.38 6.13 30.24 64.75 74.00 9.25 Peak
10 Level (dBuVim)
100 ]
80
60 ABOVE 1GHZ(AV)
3 -GdB
40 _-——'«’// \\.ﬁ. 2
20
02450 2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2467.52 28.36 6.10 69.10 103.56 Average
2483.52 28.38 6.13 5.37 39.88 54.00 14.12  Average
2493.52 28.39 6.15 10.92 45.46 54.00 8.54  Average
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Mode T-FHSS Frequency TX 2467.50MHz

10 Level (dBuVim)

100
a0
ABOVE 1GHZ{PK)

R T _6dB
e R Y

” IR e e S PO

40

20

02450 2460, 2470, 2480. 2490, 2500, 2510. 2520. 2530

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2467.52 28.36 6.10 68.04 102.50 Peak
2483.52 28.38 6.13 28.16 62.67 74.00 11.33 Peak
2483.84 28.38 6.13 28.40 62.91 74.00 11.09 Peak
110Level {dBuVim)
100 k
80
60 ABOVE 1GHZ(AV)
// -GdB
40 _'____'_,_L_/ \\.JL 2 3
20
02450 2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2467.52 28.36 6.10 67.77 102.23 Average
2483.52 28.38 6.13 5.25 39.76 54.00 14.24  Average
2493.44 28.39 6.15 8.42 42.96 54.00 11.04  Average
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A.2.2 Emissions outside the frequency band:
The emissions (up to 25GHz) not reported for there is no emission be found.

Mode S-FHSS Frequency TX 2403.25MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4806.00 32.82 8.42 7.35 48.59 54.00 541 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz2) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4806.00 32.82 8.42 10.04 51.28 54.00 2.72 Peak
Mode S-FHSS Frequency TX 2425.00MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4850.00 32.90 8.48 8.67 50.05 54.00 3.95 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBupV)  (dBuV/m) (dBuV/m) (dB)
4850.00 32.90 8.48 9.28 50.66 54.00 3.34 Peak
File Number: CIM1907010 Report Number: EM-F190260
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Mode S-FHSS Frequency TX 2447.500MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4894.00 32.98 8.52 7.28 48.78 54.00 5.22 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4894.00 32.98 8.52 8.14 49.64 54.00 4.36 Peak
Mode T-FHSS Frequency TX 2407.50MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4816.00 32.85 8.44 7.89 49.18 54.00 4.82 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4816.00 32.85 8.44 9.94 51.23 54.00 2.77 Peak
File Number: CIM1907010 Report Number: EM-F190260
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Mode T-FHSS Frequency TX 2437.50MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4876.00 32.96 8.50 7.53 48.99 54.00 5.01 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4876.00 32.96 8.50 8.67 50.13 54.00 3.87 Peak
Mode T-FHSS Frequency TX 2467.500MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4936.00 33.06 8.56 8.98 50.60 54.00 3.40 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBupV)  (dBuV/m) (dBuV/m) (dB)
4936.00 33.06 8.56 8.74 50.36 54.00 3.64 Peak

A.2.3 Emissions in Non-restricted Frequency Bands:
All emission levels below the FCC 15.209(a)/RSS-Gen Section 8.9 table 4 general radiated
emissions limits is not required.
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A.4 20dB/Occupied Bandwidth

Test Date 2019/07/26 Temp./Hum. 22°C154%
Cable Loss 2.4dB Test Voltage DC 3.8V (Via Battery)

A.4.1 20dB Bandwidth Result

Mode Centre Frequency | 20 dB Bandwidth | Occupied (99%) Limit
(MH2z) (MHz) Bandwidth (MHz) | 2/3 (20dB Bandwidth)

2403.25 0.2626 0.25800 0.175

S-FHSS 2425.00 0.2622 0.25950 0.175

2447.50 0.2618 0.26605 0.175

Remark: The maximum two-thirds of the 20dB bandwidth shall be at maximum 0.175MHz.

Mode Centre Frequency | 20 dB Bandwidth | Occupied (99%) Limit
(MHz) (MHz) Bandwidth (MHz) | 2/3 (20dB Bandwidth)

2407.50 0.2591 0.26267 0.173

T-FHSS 2437.50 0.2616 0.26161 0.174

2467.50 0.2615 0.25849 0.174

Remark: The maximum two-thirds of the 20dB bandwidth shall be at maximum 0.174MHz.
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A.4.2 Measurement Plots
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A.6 CARRIER FREQUENCY SEPARATION MEASUREMENT

Test Date 2019/07/26 Temp./Hum. 22°C154%
Cable Loss 2.4dB Test Voltage DC 3.8V (Via Battery)
A.6.1 Carrier Frequency Separation Result
Carrier Frequency Limit (MHz)
Mode Centre Frequency (MHz) ) )
Separation (MHz) |2/3 (20dB Bandwidth)
2403.25 0.748
adjacent channel of right
2425.00 ) 0.750
carrier frequency
S-FHSS >0.175
adjacent channel of left
2425.00 . 0.750
carrier frequency
2447.50 0.748
Carrier Frequenc Limit (MHz
Mode Centre Frequency (MHz) ) 9 . ( )_
Separation (MHz) |2/3 (20dB Bandwidth)
2407.50 1.925
adjacent channel of right
2437.50 ) 2.000
carrier frequency
T-FHSS >0.174
adjacent channel of left
2437.50 . 2.075
carrier frequency
2467.50 1.920
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A.6.2 Measurement Plots
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A.7 TIME OF OCCUPANCY MEASUREMENT

Test Date 2019/07/26 Temp./Hum. 22°C154%
Cable Loss 2.4dB Test Voltage DC 3.8V (Via Battery)

A.7.1 Time of Occupancy

Each second Time of Maximum accumulated| . . .
Centre Frequency . Limit
Mode appearance Occupancy Time of Occupancy

(MHz) .. (ms)

transmission (ms) (ms)
2403.25 5 3.020 362.400 <400
S-FHSS 2425.00 5 3.000 360.000 <400
2447.50 5 3.020 362.400 <400

Observation Period:
60 channels* 0.4 seconds= 24.0 seconds
Centre Frequency: 2403.25MHz
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 channels* 24.0 /1* 3.020 ms= 362.400 ms (<400ms)
Centre Frequency: 2425.00MHz
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 channels* 24.0 /1* 3.000 ms= 360.000 ms (<400ms)
Centre Frequency: 2447 .50MHz
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 channels* 24.0 /1* 3.020 ms= 362.400 ms (<400ms)
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® Measurement Plots
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Each second Time of Maximum accumulated| . .
Centre Frequency . Limit
Mode appearance Occupancy Time of Occupancy

(MHz) . (ms)

transmission (ms) (ms)
2407.50 2 1.440 35.7120 <400
T-FHSS 2437.50 2 1.440 35.7120 <400
2467.50 2 1.440 35.7120 <400

Observation Period:
31 channels* 0.4 seconds= 12.4 seconds
Centre Frequency: 2407 .50MHz
Foreach second of 2 transmission appearance,the longest time of occupancy is
2 channels* 124 /1* 14400 ms= 35.7120 ms (<400ms)
Centre Frequency: 2437.50MHz
Foreach second of 2 transmission appearance,the longest time of occupancy is
2 channels* 124 /1* 1.4400 ms= 35.7120 ms (<400ms)
Centre Frequency: 2467.50MHz
Foreach second of 2 transmission appearance,the longest time of occupancy is
2 channels* 124 /1* 1.4400 ms= 35.7120 ms (<400ms)
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® Measurement Plots
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A.8 NUMBER OF HOPPING CHANNELS MEASUREMENT

Test Date 2019/07/26

Temp./Hum. 22°C154%

Cable Loss 2.4dB

Test Voltage DC 3.8V (Via Battery)

A.8.1 Measurement Plots
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S A? e b liwaPES "D Cl? RO BHIL RN

The number hopping channel is 60.

The number hopping channel is 31.
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A9 MAXIMUM PEAK OUTPUT POWER MEASUREMENT

Test Date 2019/07/26 Temp./Hum. 22°C/154%
Cable Loss 2.4dB Test Voltage DC 3.8V (Via Battery)
Centre Frequency Peak Output Power -
Mode Limit
(MHz) dBm W
2403.25 13.06 0.020230
21dBm
S-FHSS 2425.00 13.16 0.020701
(0.125W)
2447.50 12.47 0.017660
Centre Frequency Peak Output Power o
Mode Limit
(MHz) dBm W
2407.50 14.49 0.028119
21dBm
T-FHSS 2437.50 13.58 0.022803
(0.125W)
2467.50 12.81 0.019099
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A.9.1 Measurement Plots

Spectrum Analyzer 1 ‘Spectrum Analyzer 2 [sp 3 . + Spectrum Analyzer 1 ‘Spectrum Analyzer 2 |sp 3 J|spect iyzor 4 +
Gecupied BW Swept SA |Swagt SA Swapt SA Gecupied BW Swept SA |swept SA Swapt SA
KEYSIGHT |nput RF npul Z.50 0 dten: 30 0B PNO. Fast g Type: Log-Power KEYSIGHT nput. RF Ingul Z 500 eAdion. 30 B PNO. Fast g Type: Log-Power
Comrectons. Ol Praam: O Galo. Of Jvghold >1001100 Comectons. O Froamp, O Gale © JuvgiHold >1004100
Freq Rof. 04 (S) ¥ Gain: Low [Trig: Free Run Fraq Ref. 04 (S) IF Gain: Low [Trg: Free Run
o Sig Track OF w Sig Track O
1 Spectum b Ref Lvl Offset 240 48 1 Spectum b Ref Lvl Offset 2.40 dB
ScaleiDiv 10 48 Ref Level 22.40 dBm ScaleiDiv 10 48 Ref Level 22.40 dBm
Log (ﬂ Log (ﬂ
Centor 2.403250 GHz #Video BN 3.0 MHz ‘Span 5.000 MHz| Centor 2.407500 GHz #Video BIW 3.0 MHz ‘Span 5.000 MHz|
#Res BW 2.0 MHZ Sweep 1.00 ms (1001 pts) [#Res BW 2.0 MHZ ‘Sweep 1.00 ms (1001 pts)
Jul 26, 2019 o ) 0] 2 ¥ 4l 26, 2019 o ) O] ¥
S9c A ?EER SHIIL SE S S 9l ? R L S
Spectrum Analyzer 1 ‘Spectrum Analyzer 2 | 3 . + Spectrum Analyzer 1 ‘Spectrum Analyzer 2 Spectrum Analyzer +/Spectrum Anayzer & +
Occupied BW Swept SA |Swept 34 Swept SA Occupied BW Swept SA Swest SA Swept SA
KEYSIGHT [roui FF WPuIZ 500 ENen 3040 [PNO. Fast KEYSIGHT ot /¥ WouZ 500 [Een 304 [PND. Fast v
Correctons. Ol Praamp: O alo Of Comectons. O Froamp, O alo O
G Freq Rof. 04 (S) IF Gain: Low G Fraq Ref. 04 (S) IF Gain: Low
1 E 1 E
w Sig Track OR w Sig Track Of
1 Spoctnm M Ref Lyl Offset 2.40 0B 1 Spoctum " Ref Lyl Offset 2.40 0B
ScaleiDiv 10 d8 Ref Level 22.40 dBm ScaleDiv 10 d8 Ref Level 22.40 dBm
Log m Log (il
Centor 2.425000 GHz #Video BN 3.0 MHz ‘Span 5.000 MHz| Centor 2.437500 GHz #Video BIW 3.0 MHz ‘Span 5.000 MHz|
#Res BW 2.0 MHZ Sweep 1.00 ms (1001 pts) #Res BW 2.0 MHE Sweep 1.00 ms (1001 pts)
Jul 26, 2018 o ) 0] ¥ 4l 26, 2019 o ) 0] ¥
|9 c A ? R BHIL TS SR S C A ? SR EHIL TS bl
Spectrum Analyzer 1 ‘Spectrum Analyzer 2 | 3 . + Spectrum Analyzer 1 ‘Spectrum Analyzer 2 Spectrum Analyzer 3 +|Spectrum Anayzer & +
Occupied BW Swept SA |Swept sa Swept SA Occupied BW Swest SA Swept SA
KEYSIGHT [out RF Wiz 505 E PO Fast oy Type e KEYSIGHT ol °F WUl Z 500 [EAlen 30aD  PNO Fast oy Typa Log-Pavwor
Corroctons. O Galo Of Avgitord Comoctons Ol Fraamp. O Galo Of Jovgitord > 1100
-~ Fren R I (3) IF Gan Low o Free -~ Freq Ref Inf(5) IF Gan low  Tig Freo Run
w Sig Track OR w i Track Off
1 Spocinm " Ref Lyl Offset 2.40 0B 1 Spoctnm " Ref Lyl Offset 2.40 0B
ScaleiDiv 10 48 Ref Level 22.40 dBm ScaleiDiv 10 48 Ref Level 22.40 dBm
Log m Log (ﬂ
Genter 2.447500 GHz #Video BN 3.0 MHz ‘Span 5.000 MHz| Genter 2.467500 GHz #Video BWW 3.0 MHz ‘Span 5.000 MHz|
[#Res BW 2.0 MHZ Sweep 1.00 ms (1001 pts) [#Res BW 2.0 MHZ Sweep 1.00 ms (1001 pts)
Jul 26, 2019 o ) 0] ¥ Jul 26, 2019 o ) 0] ¥
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A.10.1 Band Edge

O,
Test Date 2019/07/26 Temp./Hum. 22°C/54%
Cable Loss 2.4dB Test Voltage DC 3.8V (Via Battery)
Single Channel
Low channel High channel
Spectrum Analyzer 1 Spactrum Anayzer 2 [specrumanahaers Spacinum Analyzor 4 I+ rum Analyzer 2 Spectrum Anaiyzer 3 Spoctrum Analyzer 4 [ Az s s 4
Occupied BW Swept SA Swept SA Swept SA ptSA Swept SA Swept SA Swept SA Swey
KEYSIGHT |nput RF Ingut Z- 50 0 Eatten; 30 0B [PNO! Fast JAwa Type: Log-Power 1 KEYSIGHT nout RF lInput Z 50 0 #Atlen. 30 4B PNO. Fasst Jawg Type. Log-Power
Comections: Off Preamp: Off Gate: O AvigiHont 100100 orrechions. Preamgp. O Gale. Off AwgIHold = 100100
Froq Ref. Int (5} IF Gain: Low Tag: Free Run " G Fieq Ref. Int (S} IF Gain. Low Trg. Free Run _
™ Sig Track O w S Track OF
1 Spacinem ‘ Ref Lvl Offset 2.40 6B 1 Spoctrum ’ Ref Lvl Offset 2.40 dB.
s.ia[:utnwv 10d8 Ref Level zz.:u dBm %c‘«i::whh 10dB Ref Level 22.4'0 dBm
a
a
Center 2.40325 GHz #video a'w::nn kHz Span 50.00 MHz| Center 2. 44750 GHz #Video Bwf:nn kHz Span 100.0 MKz
{#Res BW 100 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz ‘Sweep 1.00 ms (1001 pts)
€0 c ol PR LI O | W o a2 e B VIS
Hopping Mode
Analyzer 1 . Spectrum Analyzer 2 '. Spectrum Analyzer 3 . Spectrum Analyzer 4
BW Swept SA Swept SA Swept SA
KEYS|GHT Input: RF Input Z: 50 O #Atten: 30 dB PNO: Fast Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Avg|Hold>100/100
(:J Freq Ref. Int (S) IF Gain: Low Trig: Free Run
3] Sig Track: Off
1 Spectrum ' Ref Lvl Offset 2.40 dB
Scale/Div 10 dB Ref Level 22.40 dBm
Log
124 ———————————————— R AR T A e T T e A A e T e i A T
2.40
-7.60 b SE 3
-176
276 ﬂ
-376 P
476 S LES —
576
Center 2.43750 GHz #Video BW 300 kHz Span 100.0 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table !J
Mode | Trace | Scale X Y Function Function Width Function Value
1 N f 2.399 9 GHz -36.91 dBm
2] N f 2.483 6 GHz -54.33 dBm
3
4
5
6
(| e ‘wl| [0 Jui26, 2019/ | | (3] ‘ﬁ ‘W
SOl ? SN 1L e a bl
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Single Channel
Low channel High channel
ek Shen A [Enery "/ Shep 5 g+ Rt Shenton |G vty Fepon v+
KEYSIGHT [nput RF Ingut Z. 50 0 #Atlon: 30 5. PNO: Fast JAwa Type: Log-Power 1 KEYSIGHT Inut RF lInput Z 50 0 #Atlen. 30 4B PNO. Fast Jawg Type. Log-Power
Corrections. O Preamp: Off Gale OF AvglHoid >100:100 Conrections. Off roamp. O Gade. Off JAwglHold > 100100
Fronq Ref. 10 (5) IF Gain Low Trg. Froe Run M rs] Fraq Ref. Int (S} IF Gain. Low Trig. Free Run _
w Sig Track O w Sig Track O
1 Spectum 1 Ref Lyl Offset 240 dB Mkr 1 spoctum b Ref Lvl Offset 2.40 d8. Mkr1 2.483 € GHz
Scale/Div 10 d8 Ref Level 22.40 dBm Scale/Div 10 6B Ref Level 22.40 dBm 43.62 dBm
Log v Log -
@
[ |
e B 00K it Swecp 100 e (1001 i) | smes BW s00 R8s e B0k Sweep 10 me (100 pe)
SO A ?EEEO Rl YHRS weO A ? N9 2008 Y
Hopping Mode
Analyzer 1 Spectrum Analyzer 2 v Spectrum Analyzer 3 Spectrum Analyzer 4 Spectrum ‘ +
BW Swept SA Swept SA Swept SA Swept SA
KEY5|GHT Input: RF Input Z: 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Avg|Hold>100/100
(:) Freq Ref: Int (S) IF Gain: Low Tng: Free Run
wa Sig Track: Off
1 Spectum y Ref Lyl Offset 2.40 dB Mkr1 2.399 9 GHz
Scale/Div 10 dB Ref Level 22.40 dBm -35.17 dBm
Log
12.4
2.40 -
7.60 =
-176 o
-376 R
-47 6 B
576
-67.6
Center 2.43750 GHz #Video BW 300 kHz Span 100.0 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table VJ
Mode | Trace | Scale X Y Function Function Width Function Value
TN f 23899 GHz -35.17 dBm
2] N f 24836 GHz -45.91 dBm
3
4
5
6
™ q ( Ju|26,2019" ‘ ‘% "DD ‘\x
‘.. ‘ (‘ ‘- ? 5:13:14 PM ’ l::: EEEFAS
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A.10.2 Spurious Emission

Test Date 2019/07/26

Temp./Hum.

22°C/154%

Mode S-FHSS

Frequency

TX 2403.25MHz

Cable Loss 2.4dB

Test Voltage

DC 3.8V (Via Battery)

30MHz — 8GHz

8GHz — 15GHz

Spectrum Analyzer 3 Specinum Analyzer 4 Spectrum Analyzer 5 o[ Spectrum Ansiyzer € 4
Swept SA Swept SA wept SA Swept SA
KEYSIGHT nput R WNiZ 500 Aen 3003 [PNO Fast g Typo: Log-Power
com o Praamp: O (Gate O IuglHoid > 100100
Froq Bet. Int 5) IF Gain'Low o Froo Run
w 'S Track O
s ! e Lt Ot 240 08
ScaleiDiv 10 dB Ref Level 22.40 dBm
Log Y
Start 30 MHz #ideo BW 300 kHz Stop 8.000 GHz
#Res BW 100 kiHz Sweep 27.7 ms (32001 pts)
5 Marker Table
hode | Trace | Scaie x Y Function Function Wicth Function Vaive
1 N il 1.167 47 GHZ. -58.41 d8m
2] N f 3.285 99 GHz. 54,53 dBm
3N f 4806 52 GHz. 0.7 dgm
=
5
[]

) 00 ex
'LLJLJ,"\

TR0 C M7 e

Spectrum Analyzer 3 ‘Spectrum Analyzer 4 |5pe;|vumAnwur5 Spectrum Analyzer 6 B
Swept SA Swept SA Swept SA Swept SA
KEYSIGHT it RF IpUZ 500 [Alen 1048 [PND Fast Jawg Type. Log-Power
Comoctions. O |Preamp 01 Gale: O vgiticld 60100
Fre Ref Int (3) IFGan Low  Trg Fres Run
w Sig Track OF
1 Spactum Ref Lvl Offset 2.40 4B
[ScallDv0d8 Ref Level 2.40 dBm
Log Y
Start 8.000 GHz #Video BW 300 kHz Stop 15.000 GHz|
#Ros B 100 kHz Sweep 23.5 ms (32001 pts)
5 Marker Table
Mode | Trace | Scale x ¥ Function Function Width Function Valus
1 N f 9.613 06 GHz, -72.39 dBm|
W T 45T ST Gz 73E5

EHIR TG i db==riH

e 00 s
20 8 A

15GHz — 25GHz

Spectrum Analyzer 1 Spectrum Analyzer 2 J
Swept SA Swept SA
KEYSIGHT i gl ZE0G_ EAeniDdB  [PNOFest o TypaLop-Power N
ComoctionsOfl  PreampOn (Galet vaitioid > 1001100
==} Fron Refint (5) IF Ganlow Tngfree Run "
Sig kO v

s ]
scnari 1078

Ref Lyl Offset 2.40 dB
Ref Level 2.40 4Bm

Start 15.000 GHz #Video B 300 kHz

#Res BW 100 khz

a0 C WS 5=

P
Swoep 34.1 ms (32001 pts)

g [ W
hJjlimERPAY

Stop 25,000 GHz|

Note: All results have been included cable loss and simultaneous factor.
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Test Date 2019/07/26

Temp./Hum. 22°C154%

Mode S-FHSS

Frequency TX 2425.00MHz

Cable Loss 2.4dB

Test Voltage DC 3.8V (Via Battery)

30MHz — 8GHz

8GHz — 15GHz

w2 3 4 s
Swept SA Sweot SA Swept A

Spectrum Analy:
" | swept SA +

KEYSIGHT ot 7 iz 00 A W0 PG Fast AT LopPowr [
Coroctons OF  Froanp O Galls OF i -ovico
-~ Frea Rof Int (5) IF Gan Low  [Tng Froo Fun
w S0 Track O

P g
a5

Ref Lyl Offset 2.40 dB
Ref Level 22.40 dBm

Start 30 MHz #Video B 300 kHz
#Res BW 100 kHz

5 Markar Table

Stop 8000 GHz|
Sweep 27.7 ms (32001 pts)

Mode | Trace | Scale X Y Function Functien Wigith Function Value
N 1692 37 GHz, -57.07 dBm|
N f 3.950 84 GHz. 53,61 dam|
N f 4.849 86 GHz -41.77 dBm)
[ L} T 578505 GHz. 5280 dom)|

[ NRENE AT

Dl ? S ®

Spectrum Ansiyzer 4 Spectrum Anaiyzer § ‘Specrum Analyzer & J[pectumaaier 7 +
Swept 54 Swept SA Swept SA Sent A

KEYSIGHT ot RF IoulZ 500 [Aten 1048 PNO. Fast Jiwg Type. Log-Power
(Comroctions. O Preamp: O Galo. Of JvglHold. 98100
Fraq Rof.Int (S} IF Gan Low T, Frew Run
rs]
w Sig Track. O
1 Spectum v Ref Lvl Offset 2,40 d8.
Scale/Div 10 48 Ret Level 2.40 dBm
Log v
Start 8.000 GHz #Video BW 300 kHz Stop 15.000 GHz|
#Res BW 100 kHz Sweep 23.5 ms (32001 pts)
5 Marker Table
Mode | Trace | Scale X ¥ Function Function Width Function Value

1N [ 969963 GHz 7061 dBm
[ i} T TAET 09 CHe. 738

3

4

5

5
- ul 26, 2019 we ] OO W
wO o l? S e .20 8 BE RS

15GHz — 25GHz

m Analyzer 3 Spectrum Analyzer 4 Spectrum Analyzer 5 ‘Sp'nrum Analyzer 6 Spociu|
Iy Swept SA Swept SA Sweot SA Swept £
KEYSIGHT it i gtz 500 JAden 1005 [PNO Fast Ak Typo Log-Power
Coroctons OF P o1 osl OF Iabia T
oo Fron Ret It (S) IF Gain'Low  [Tag: Froo Run
w 50 ek o1
1 Spectnen b Ref Ly Offsat 240 08
Scale/iDiv 10 d8 Ref Level 2.40 dBm
Log v
Start 15.000 GHz #video BW 300 kHz Stop 25.000 GHz,
#Res BW 100 kHz Sweep 34,1 ms (32001 pts)
Jul 26, 2019 el R ]
L I lal M db il BHIL =S

Note: All results have been included cable loss and simultaneous factor.
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Test Date 2019/07/26

Temp./Hum. 22°CI54%

Mode S-FHSS

Frequency TX 2447.50MHz

Cable Loss 2.4dB

Test Voltage DC 3.8V (Via Battery)

30MHz — 8GHz

8GHz — 15GHz

“trum Analyzer 2 [Spoctnm nshzer 3 Spectrum Anaiyzer 4 ‘Spectrum Analyzer 5 pec 4
pSA Swent SA Swept 54 Swept SA Swe|
KEYSIGHT ot 75 Jilon 005 [PNO Fast T Typer Log-Fower [
Fraamp: Of (Gate. OF IwglHold >100100
-~ it 5 IF Gain Low  Tig Freo Run "
w S Track O

P g
a5

Ref Lyl Offset 2.40 dB
Ref Level 22.40 dBm

|

#Video B 300 kHz

Start 30 MHz. Stop 8.000 GHz,
{#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
P Ts—
Mode | Trace = Scale X Y Function Function Width Function Value

PN 3391 9.5 4178 dam

2N ' S7a028 o ‘5304 0om

3 N 1 4.894 94 GHz. -41.96 dBm|

AW id b Rk 1eli 5355 dbm|

5

[]

Jul 26, 2019 s (] (0] w ¥

a0l ?Ene Bl YESi

m Analyzer 3 Spectrum Anaiyzer 4 |spemummmr5 Spectrum Analyzer 6 o [specu

i Swapt SA Swept SA Swept SA Swept <
KEYSIGHT lnout RF lInput Z 50 0 Alten. 1048 PNO. Fast ower

(Comoctions. Ol |Preamp. O Gaio. Of
rs] Froq Ref. Int (S} IF Gain. Low
w Sig Track. O
1 Spectum Ref Lvl Offset 2,40 d8.
ScaleDiv 10 48 Ref Level 2.40 dBm
Log v
Start 8.000 GHz #Video BW 300 kHz Stop 15.000 GHz,
#Ros BW 100 kHz Swoep 23.5 ms (32001 pts)
 Marker Table
Mode | Trace | Scale X ¥ Function Function Widih Function Valug

1N [ 9.790 03 GHz 5966 cBm
[ i} T 12237 TSGRz R dem

3

4

5

5
- ul 26, 2019 we ] OO WX
weO ol ? e .20 8 BE RS

15GHz — 25GHz

ScaleiDiv 10 d8 Ref Level 2.40 dBm
Log v

P |

Start 15,000 GHz #ideo BIW 300 kHz

#Res BW 100 khz

w9l ? L

Sweep 34.1 ms (32001 pts)

) 00 e
'LLJLJ,"\

Specirum Analyzer 4 ‘Spectrum Analyzer 5 ‘Spcr.trum Analyzer & Specinm Analyzer 7 |+
Swept SA Swept SA Sweot SA Swept SA
KEYSIGHT nput R Wiz 500 Aen 1008 [PNO Fast g Typo: Log-Power
Comoctions: OF  Preamp: O (Gate O IuglHoid 877100
=] Froq Ret. Int 5) IF Gain Low A Froo Run
w 59 Track OR
1 Spactnam Ref Ll Offset 2.40 dB

Stop 25.000 GHz|

Note: All results have been included cable loss and simultaneous factor.

File Number: C1M1907010

Report Number: EM-F190260

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. personnel. Any changes will be noted in the Document History section of the report.



AUDIX ]

Audix Technology Corp.

No. 53-11, Dingfu, Linkou, Dist.,

New Taipei City244, Taiwan

APPENDIX A-Page 35 of 37

Tel: +886 2 26099301
Fax: +886 2 26099303

Test Date

2019/07/26

Temp./Hum.

22°C/154%

Mode

T-FHSS

Frequency

2407.50MHz

Cable Loss

2.4dB

Test Voltage

DC 3.8V (Via Battery)

30MHz — 8GHz

8GHz — 15GHz

Jecirum Analyzer 2 ‘Spectrum Analyzer 3 ‘Spowuml\na\yzr4 Specrum Analyzer 5 oS5 +
vept SA ptSA Sweot SA Swept SA &
KEYSIGHT [input g Juten 3008 |PNO Fast g Type Log-Powor
con o : (Gate O IuglHoid > 100100
o] o Ref. It (5) IF Gan Low  Tag:Froo Run
w S Track OF
s ! e Lt ot 240 08
ScaleiDiv 10 48 Ref Level 22.40 dBm
Log Y
Start 30 MHz #ideo BW 300 kHz Stop 8.000 GHz
#Res BWY 100 kiHz Sweep 27.7 ms (32001 pis)
5 Markar Tablo
hode | Trace | Scale X Y Function Function Width Function Valve
2251 64 GHz -47.23 dBm)
N f 404140 GHz 5251 dgm)
N f 481499 GHz. 41,31 dBm
[ ) 4 EIATE G 5T 57 dm|

Jul 26, 2019
saiiaei

. ] 0] %
BHILYIESIP

w2 Spectrum Analyzer 3 Spectrum Analyzer 4 Spectrum Analyzer 5 Specirum Analyat|
Swept SA Swept SA Swept SA Swapt SA
KEYSIGHT inut RF ImpuZ 500 [Atlen 1048 PNO Fast
(Comrectons Off ~ Preamp: O Gate: Off
G Fraq Ret. it (5) IF Gan Low
w S Track OF

1 Spectum
Scale/Div 10 48
Log

Ref Lvl Offset 2.40 dB.
Ref Level 2.40 dBm

#Video BW 300 kHz

i

Start 8.000 GHz ‘Stop 15.000 GHz|
#Ros BW 100 kHz Sweep 21,5 ms (32001 pts)
 Marker Table
Mode | Trace | Scale x ¥ Function Function Width Function Valus
[ 1) T GEE7 28 GHz. ~73.35 dBm
N T 74335 88 GHz 7309 dBm

€0 M2

» O s
e L0 o w

m Ansiyzer 3 Specrum Anslyzer 4
in Swept SA

KEYSIGHT Fpui AF puiZ 500 Adlen 1008

Cancetons OF  Preamp OF
(re] Frex R Inl (5]

w

1 Spacinm o

ScalelDiv 10 dB

Lo

Start 15.000 GHz
#Res BW 100 kHz

475 2018
"R ? SR

15GHz — 25GHz

Spectrum Anslyzer &
Swegt SA

IF Gain Low
Si Track: O

Ref Lyl Offset 2.40 B
Ref Level 2.40 dBm

#Vidao BW 300 kHz

a

Stop 25.000 GHz,
Sweap 34.1 ms (32001 pts)

- nlicYd
ola \H“‘t\

Note: All results have been included cable loss and simultaneous factor.
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Test Date 2019/07/26

Temp./Hum.

22°C/154%

Mode T-FHSS

Frequency

2437.50MHz

Cable Loss 2.4dB

Test Voltage

DC 3.8V (Via Battery)

30MHz — 8GHz

8GHz — 15GHz

P g
a5

Ref Lyl Offset 2.40 dB
Ref Level 22.40 dBm

Start 30 MHz #Video B 300 kHz

Specirum anaiyzer 3 ‘Spectrum Anayzer 4 [ s , s 4
Swept SA ‘Swept SA |Sweot sa Swept SA
KEYSIGHT ot 78 Wz 00 e Hon  PROFe Avatwe LogFower
Coroctons OF  Froanp O Galls OF et 1001100
-~ Frea Rof Int (5) IF Gan Low  [Tng Froo Fun "
w S0 Track O

Stop 8000 GHz|

2
3
a
5
3

Jul 26, 2018
SOl ?0ENO

#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
5 Markar Table
Mode | Trace | Scale X Y Function Function Wisith Function Value
Z
N T 3953 58 GHz. “52.44 0Bm
N f 4874 76 GHZ 43,48 dam
N f 7.766 13 GHz, -54.08 dam

3 | 4 L] | & +
Swept SA |Swept Sa Swept 54 Swept SA
KEYSIGHT lnout RF lInput Z 50 0 Atien. 1048 PNO. Fast wg Type. Log-Fower
(Conections. Ol Preamp:. O Gate. Off JwglHold. 634100
=~ Fraq Ref. Int (S) IF Gain: Low
w Sig Track O
1 Spoctrum Ref Lvl Offset 240 d8.
[Scalelbiv 0B Ref Level 2.40 dBm
Log v
Start 8.000 GHz #Video BW 300 kHz Stop 15.000 GHz|
#Res BW 100 kHz Sweep 21.5 ms (32001 pts)
5 Marker Table
Mode | Trace | Scale X Y Function Function Width Function Value

1N [ 9.750 00 GHz 72,06 dem
| T T4 W0 A CFz 7374 dEm

3

4

5

s
- Jui 25, 2019 v ] O WK
wHeO A ? a5 e .20 8 BE RS

15GHz — 25GHz

m Analyzer 3 Specirum Analyzer 4 Spectrum Analyzer 5 ‘Sptc!rum Analyzer 6
£ Swept SA Swept SA Swept SA
KEYSIGHT [input WAtz 500 JAfen 1005 |PNO Fast g Ty Log-Power
Comoctions: Of  Preampy: Of (Gete: ON Iugitieia a0/100
=} Freq Ref. It (5) IF Gan Low  Tag:Froo Run
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Note: All results have been included cable loss and simultaneous factor.
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Test Date

2019/07/26

Temp./Hum.

22°C/154%

Mode

T-FHSS

Frequency

2467.50MHz

Cable Loss

2.4dB

Test Voltage

DC 3.8V (Via Battery)
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Note: All results have been included cable loss and simultaneous factor.
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TEST PHOTOGRAPHS
(Model: T32MZ)
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