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1.0 General Information
EUT Description:

Technologies 2.4GHz BT LE

TX Frequency range | 2402MHz — 2480MHz

Modulation Type GFSK

Connector type PROGRAMMING, TEST & ALIGNMENT CABLE
Antenna type Bluetooth Antenna Module

The EUT contains following accessory devices and data cable:

Item Brand Model or P/N
BELIZE TIA4950 IMPRES HIGH CAP LI ION BATTERY 2850M2900T | MOTOROLA | PMNN4489A
Programming, Test & Alignment Cable MOTOROLA | PMKN4013C
BATT IMPRES LIION IECEX/ATEX IP66/67 1250T MOTOROLA | NNTN8570C
Whip antenna kit 806-870MHz MOTOROLA | PMAF4019A*

*Note: Antenna used just for termination purposes. Performance deemed by-similar to other offered antennas.
Transmitter connected to antenna not transmitting.

Channel number and frequency information:

40 channels are provided to this EUT:

Channel | Freq. (MHz) | Channel | Freq. (MHz) | Channel | Freq. (MHz) | Channel | Freq. (MHz)
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

General Description of Applied Standards
The EUT is a RF Product. According to the specifications of the manufacturer, the EUT is to comply with the
requirements of the following standards:

FCC 47 CFR Part 15 Subpart C
KDB 558074 D01 15.247 Meas Guidance v05
ANSI C63.10-2013

Deviation from standard
Not applicable as no deviation from standard test method
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Modifications to EUT
For RF conducted measurements a pigtail was soldered out of the board while for radiated measurements there
were no modifications to the device

2.0 Summary of Test Results

Report ID: 02827-RF-00023
FCC ID: AZ489FT7145
IC: 109U-89FT7145

FCC Clause EISID Test Item Result Remark Serial number Tested by
Clause
tested
RSS 247 5.2 | DTS & 99% Channel Highest 99% OCB:
15.247 (a)(2) @) Bandwidth Pass BT 4.0 - 1.067 MHz 123TXF0889 Gan
(IMO7F1D)
RSS 247 5.4 | Conducted RF Output Power Highest output power:
15.247 (b)(3) (d) (Average) Pass 1.81 dBm (1.52 mW) 123TXF0889 Gan
RSS 247 5.2 | Maximum Peak Power Meet the limit
15.247(e) (b) Spectral Density Pass requirement. 123TXF0889 Gan
RSS-247 Band-Edge Conducted Worst case emission:
15.247 (d) 5.5 Spurious Emission Pass -57.8 dBm 123TXF0889 Gan
RSS-247 Conducted Spurious Worst case emission:
15.247 (b) 55 Emission Pass 23976 dBm 123TXF0889 Gan
. - s Worst case emission:
15.205, 15209, | pocyy7 55 | Radiated Emission within Pass 64.52dBuV/m (noise 123TXF0821 | Amaluddin&Azil
15.247 (d) Restricted Bands floor)
i . Testing is not required,
15.207 RSS-Gen | AC Power Line Conducted NA radio shall tum off NA NA
8.8 Spurious Emission - h
during charging mode
15.203 Antenna Requirement NA Interpal antenna s not NA NA
accessible to the end-user

3.0. Measurement Uncertainty

Expended Uncertainty
Measurement Frequency (k=1.96) (%)
AC Power Line Conducted Spurious Emission | 150kHz ~ 30MHz 3.48 dB
. . 30MHz ~
Radiated Emissions up to 1 GHz 1000MHz 5.88 dB
. . 1GHz ~ 18GHz 5.84 dB
Radiated Emissions above 1 GHz 18GHz = 40GHz 6.02dB
Conducted Spurious Emissions 9kHz ~ 12.75GHz 2.82 dB
Frequency Stability 9kHz ~ 12.75GHz 0.0085 ppm
Audio Frequency Response / Low Pass Filter
Response 300Hz — 20kHz 4.09 %
Modulation Limiting 300Hz — 3kHz 1.15%
Occupied Bandwidth 9kHz ~ 12.75GHz 2.82 dB
Band Edge Conducted Spurious Emission 9kHz ~ 12.75GHz 2.82 dB
Transient Frequency Behavior 9kHz ~ 12.75GHz 5.4 ms
Adjacent Channel Power 9kHz ~ 12.75GHz 2.82 dB
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4.0 Equipment List

Bluetooth ATE # 1 (SW Version: Ate Main_3.1.11)

Description Model Serial Number Calibration Calibration Dug
Date Date
CHAMBER SH-641 92002639 8-Dec-20 8-Dec-21
POWER SUPPLY 6652A 3541A02565 26-Jun-20 26-Jun-21
SPECTRUM ANALYZER E4445A MY45301089 7-Sep-19 7-Sep-21
N to N RF Cable # 1 SF126/11N/11N NA NA NA

Radiated Emission Station (SW Version: EMC FCC RE v1.6.2)

Description Model Serial Number Calibration Calibration Due
Date Date
DRG HORN FREQ. SAS-571 719 20-Aug-19 20-Aug-21
DRG HORN FREQ. SAS-571 566 22-Oct-19 22-Oct-21
POWER SUPPLY 6031A MY41000626 23-Jul-20 23-Jul-21
SIGNAL GENERATOR SMB 100A 181117 8-Nov-18 8-Nov-21
EMI TEST RECEIVER ESW44 101750 15-Jan-21 15-Jan-22
EMI TEST RECEIVER ESIB26 827769/009 11-Mar-21 11-Mar-22
5m SEMI-ANECHOIC . .
CHAMBER S800-HX J2308 Not Required Not Required
BILOG ANTENNA CBL6112B 30991 20-Aug-20 20-Aug-21
BILOG ANTENNA CBL6112B 2950 8-Jul-19 8-Jul-21
DATA LOGGER SDL500 A.016776 4-Jun-20 4-Jun-21
SYSTEM CONTROLLER SC104V 050806-1 Not Required Not Required
TURNTABLE FLUSH . .
MOUNT 2M FM2011 NA Not Required Not Required
ANTENNA POSITIONING . .
TOWER TLT2 NA Not Required Not Required
BROAD-BAND HORN
ANTENNA BBHA9170 BBHA9170143 15-Jul-20 15-Jul-21
MITEQ Hi GAIN . .
18 - 40GHz PREAMPLIFIER SUCOFLEX 2006313 Not Required Not Required
PREAMPLIFIER PAM-0118 269 24-May-19 24-May-22
LOOP ANTENNA 6502 00208416 15-Sep-20 15-Sep-21
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5.0 Test Mode Applicability and Test Channel Detail

Radiated Emission Test (Above 1GHz)

D<]Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
DX]Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Available Tested Modulation Environmental
Mode Channel Channel Type Conditions
Test Mode 0to39 0,19,39 GFSK 22.9°C,
68.1%RH

Radiated Emission Test (Below 1GHz)

D<]Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
D<JFollowing channel(s) was (were) selected for the final test as listed below.

EUT Configure Available Tested Modulation Environmental
Mode Channel Channel Type Conditions
Test Mode 0to 39 0,19,39 GFSK 22.9°C,
68.1%RH

Power Line Conducted Emission Test

[_]Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).

[ JFollowing channel(s) was (were) selected for the final test as listed below.

EUT Configure Available Tested Modulation Environmental
Mode Channel Channel Type Conditions
Application 0to39 AUTO AUTO NA
Mode

Antenna Port Conducted Measurement:

DX This item includes all test value of each mode, but only includes spectrum plot of worst value of each mode.
DX]Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).

XJFollowing channel(s) was (were) selected for the final test as listed below.

EUT Configure Available Tested Modulation Environmental
Mode Channel Channel Type Conditions
Test Mode 0to 39 0,19,39 GFSK 25°C, 50.8%RH
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6.0 Transmitter Test Parameters

1)
2)
3)
4)

5)

6.16dB Channel Bandwidth

6.1.1 Test Setup

Spectrum
Analyzer

EUT

Check and ensure the spectrum analyzer well calibrate.
Turn on the DUT and set DUT to transmit maximum power.
Connect DUT’s antenna terminal to spectrum analyzer with a low loss cable.

Setting of Spectrum analyzer :

a. RBW =100 kHz
b. VBW =300 kHz
c. Detector mode = Peak
d. Trace = Max hold
e. Sweep = auto
Measure the freq different of two frequencies that were attenuated 6dB from peak of the emission &

record the frequency difference as the emission bandwidth.

6.1.2 Test Limits:

Normal Condition (25° C)
>500 kHz

6.1.3 Test Data:

Test Conditions Test Frequency Results
Modulation 6dB_ 990/‘.’
Standard T Tx (MHz) Bandwidth Bandwidth Status
ype (MHz) (MHz)
Bluetooth L.E GFSK 2402 0.601 1.067 Pass
Bluetooth L.E GFSK 2440 0.609 1.065 Pass
Bluetooth L.E GFSK 2480 0.610 1.066 Pass
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Agilent

#Htten 30 dB

Span 5 MHz
Sweep 1892 ms (8192 pts)

Occ BH ¥ Pur 99.00 %
® dB  -6.00 dB

#YBH 300 kHz

Occupied Bandwidth
1.8666 MHz

Transmit Freq Error  -1.647 kHz
% dB Bandwidth GAR.7I7 kHz

6dB Bandwidth. Bluetooth LE Frequency 2402 MHz

Agilent

#fAtten 30 dB

Span 5 MHz
Sweep 1892 ms (8192 prs)

Occ BH % Pur 99.88 %
¥ dB -6.00 dB

#WBH 306 kHz

Occupied Bandvwidth
1.8649 MHz

Transmit Freq Error  -2.263 kHz
% dB Bandwidth G03.962 kHz

6dB Bandwidth. Bluetooth LE Frequency 2440 MHz

Agilent

#fAtten 30 dB

Span 5 MHz
Sweep 1892 ms (8192 prs)

Occ BH % Pur 99.88 %
¥ dB -6.00 dB

#WBH 306 kHz

Occupied Bandvwidth
1.8655 MHz

Transmit Freq Error  -2.785 kHz
% dB Bandwidth G@9.553 kHz

6dB Bandwidth. Bluetooth LE Frequency 2480 MHz

Report ID: 02827-RF-00023
FCC ID: AZ489FT7145
IC: 109U-89FT7145

#Htten 30 dB

Span & MHz
Sweep 5,461 ms (8192 pts)

Occ BH £ Pur 39.00
®x dB -G08 dB

#YBH 186 kHz

Occupied Bandwidth
1.8665 MHz

Transmit Freq Error  -1.647 kHz
% dB Bandwidth GAR.FIT kHz

99% Bandwidth. Bluetooth LE Frequency 2402 MHz

#fAtten 30 dB

Span 5 MHz
Sweep 5461 ms (8192 prs)

Occ BH % Pur 99.08 %
X dB -6.00 dB

#WBH 186 kHz

Occupied Bandvwidth
1.8649 MHz

—2.266 kHz
GAE.962 kHz

Transmit Freq Error
% dB Bandwidth

#fAtten 30 dB

Span 5 MHz
Sweep 5461 ms (8192 prs)

Occ BH % Pur 99.08 %
X dB -6.00 dB

#WBH 186 kHz

Occupied Bandvwidth
1.8655 MHz

Transmit Freq Error  -2.713 kHz
% dB Bandwidth G@9.553 kHz

99% Bandwidth. Bluetooth LE Frequency 2480 MHz
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6.2 Conducted RF Output Power

6.2.1 Test Setup

EUT

Spectrum
Analyzer

1) Check and ensure the spectrum analyzer well calibrate.

2) Turn on the DUT and set DUT to transmit maximum power.

3) Measure the duty cycle of transmitter output signal.
4) Setting of Spectrum analyzer :

a.

"Q D OO0 T

Set the RBW = 30 kHz.

Detector = Peak.

Trace mode = free run.

Set the VBW > [3 x RBW].
Set the span > [1.5 x OBW bandwidth].

Sweep time = auto couple.

Allow trace to fully stabilize.

5) Add in duty cycle correction into final test result.

6) Duty cycle correction is calculated as below:

10 log (1/x)

6.2.2 Test Limits:

Normal Condition (25 ° C)

<1 Watt(30 dBm)

Report ID: 02827-RF-00023
FCC ID: AZ489FT7145
IC: 109U-89FT7145
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6.2.3 Test Data:
Test Conditions Test Frequency Results
Modulation TX Output Power
Standard Type (MH2) (dBm) Status
Bluetooth L.E GFSK 2402 0.675 Pass
Bluetooth L.E GFSK 2440 1.143 Pass
Bluetooth L.E GFSK 2480 1.810 Pass

- Agilent RL % Agilent RL

#Htten 48 dB

Frequency 2402 MHz T | Frequency 2440 MHz

% Agilent RL

#Atten

+JEW 50 MHz

Frequency 2480 MHz
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6.3 Maximum Peak Power Spectral Density

6.3.1 Test Setup

Spectrum

EUT Analyzer

Maximum Peak
1) Check and ensure the spectrum analyzer well calibrate.
2) Turn on the DUT and set DUT to transmit maximum power.
3) Connect DUT’s antenna terminal to spectrum analyzer with a low loss cable.
4) Setting of Spectrum analyzer :
Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS bandwidth.
Set the RBW to 3 kHz.
Set the VBW > [3 x RBW].
Detector = peak.
Sweep time = auto couple.
Trace mode = max hold.
Allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level within the RBW.

If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

ST o OO0 T W

6.3.2 Test Limits:

Normal Condition (25° C)
<8 dBm/3kHz
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6.3.3 Test Result

Report ID: 02827-RF-00023
FCC ID: AZ489FT7145
IC: 109U-89FT7145

#Atten 30 dB

1

/‘JF’I’d"v‘fwlw\lﬁbhﬁrnW] |
“ LiTe

Lyt
#UBH

Maximum Power Spectral Density. Bluetooth LE
Frequency 2402 MHz

Test Conditions Ve Results
Frequency
Standard Mo_(lj_;lpaetlon Tx (MHz) Power (dBm/3kHz) Status
Bluetooth L.E. GFSK 2402 -6.12 Pass
Bluetooth L.E. GFSK 2440 -5.75 Pass
Bluetooth L.E. GFSK 2480 -5.06 Pass
RL Agilent RL

#fAtten 30 dB

i
R

Maximum Power Spectral Density. Bluetooth LE
Frequency 2440 MHz

5 Agilent

#Atten 30 dB

Maximum Power Spectral Density.
Frequency 2480 MHz

Bluetooth LE

Page 12 of 41



Report Template Document Number : FCD-0069 Report I1D: 02827-RF-00023
Report Template Revision Number : Rev.L FCC ID: AZ489FT7145
IC: 109U-89FT7145

6.4 Conducted Spurious Emission

6.4.1 TestSetup

EUT Spectrum Analyzer

1) Check and ensure the spectrum analyzer well calibrate.

2) Turn on the DUT and set DUT to transmit maximum power.

3) Connect DUT’s antenna terminal to spectrum analyzer with a low loss cable.
4) Setting of Spectrum analyzer :

a. RBW = 100 kHz

b. VBW =300 kHz

c. Detector mode = Peak
d. Trace = Max Hold

e. Sweep = auto

5) Use the peak marker function to measure highest emission and scan up to 10" harmonic.

6.4.2 Test Limits:

Normal Condition (25° C)
Shall be at least 30 dB below peak (max) power.

6.4.3 Test Result

Test Conditions Test Frequency Results

Standard Mo_(lj_;lpa:on Tx (MHz) | Spurs (MHz) (Iafs\/ril) Status
16317.00 -40.45 Pass

Bluetooth L.E. GFSK 2402 16250.00 -40.53 Pass
16292.00 -41.33 Pass

16275.00 -39.76 Pass

Bluetooth L.E. GFSK 2440 16317.00 -40.08 Pass
16333.00 -41.11 Pass

16292.00 -41.13 Pass

Bluetooth L.E. GFSK 2480 16367.00 -41.46 Pass
16192.00 -41.67 Pass
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RL
#Atten 49 dB

#Atten 49 dB

Span 5 Span 978
#+YBH 368 kHz Sweep 1 ms (6A1 f #+YBH 368 kHz Sweep 92.72 ms (6GO1 p
Type K Axis Amplitude K Axis Amplitude

1 1 Freq 2.481 992 GH=z A.68 dBm 317.8 MHz -51.73 dBEm

EA3.9 MH=z -51.96 dBm

482.7 MHz -52.88 dEm

Markar Trace

Conducted Emissions(Peak). Bluetooth LE, Frequency

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 MHz Reference Level

2402 MHz Emission Level, 30 MHz -> 1 GHz
RL
Mkr3 3128
#Atten 48 dB

RL

Mkr3 7.333
#Htten 48 dB

#VBH 308 kHz Sweep 382.3 ms (601 p

#YEW 308 kHz Sweep 477.9 ms (681 p
K Axic Amplitude Type K Axic
3.133 GHz -48.99 dEm 1 <l

Amplitude
] Freg £.967 GHz -47.14 dEm
3.167 GHz -49,75 dEm Freg £.892 GHz
3.128 GHz -49.77 dEm

-47.53 dBn
Frag 7.333 GHz -47.96 dBn

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 MHz Emission Level, 1 GHz -> 5 GHz

RL

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 MHz Emission Level, 5 GHz -> 10 GHz

RL
Mkr3 14.983

#Atten 40 dB -45.61 #Atten 40 dB

Mkr3 16.292

#VBH 308 kHz
¥ Axis

1 (&5 Freq 13.583 GHz

2 (&5 Freg 13.842 GHz

3 (&5 Freg 14.983 GHz

Sweep 477.9 ms (601 p #+YBH 368 kHz Sweep 477.9 ms (601 p
Amplitude Marker Trace ¥ Axis Amplitude
-44.63 dBn 1 (&5 16.317 GHz -4@.45 dBn
-45.27 dBn 2 (&5 16.258 GHz -48.53 dBn
-45.61 dBn 3 (&5 16.292 GHz -41.33 dBn

Marker Trace Type

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 Emission Level, 10 GHz -> 15 GHz

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 MHz Emission Level, 15 GHz -> 20 GHz
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# Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency
2402 MHz Emission Level, 20 GHz -> 25 GHz

Agilent RL Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency = Conducted Emissions(Peak). Bluetooth LE, Frequency
2_440 MHz Reference Level 2_440 MHz Emission Level, 30 MHz -> 1 GHz

#Atten 40

Conducted Emissions(Peak). Bluetooth LE, Frequency  Conducted Emissions(Peak). Bluetooth LE, Frequency
2440 MHz Emission Level, 1 GHz -> 5 GHz 2440 MHz Emission Level, 5 GHz -> 10 GHz
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# Agilent RL 3 Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency  Conducted Emissions(Peak). Bluetooth LE, Frequency
2440 Emission Level, 10 GHz -> 15 GHz 2440 MHz Emission Level, 15 GHz -> 20 GHz

Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency
2_440 MHz Emission Level, 20 GHz -> 25 GHz

#Atten 40

Conducted Emissions(Peak). Bluetooth LE, Frequency  Conducted Emissions(Peak). Bluetooth LE, Frequency
2480 MHz Reference Level 2480 MHz Emission Level, 30 MHz -> 1 GHz
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# Agilent RL 3 Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency  Conducted Emissions(Peak). Bluetooth LE, Frequency
2480 MHz Emission Level, 1 GHz -> 5 GHz 2480 MHz Emission Level, 5 GHz -> 10 GHz

Agilent RL Agilent RL

Conducted Emissions(Peak). Bluetooth LE, Frequency = Conducted Emissions(Peak). Bluetooth LE, Frequency
2_480 Emission Level, 10 GHz -> 15 GHz 2480 MHz Emission Level, 15 GHz -> 20 GHz

#Atten 40

Conducted Emissions(Peak). Bluetooth LE, Frequency
2480 MHz Emission Level, 20 GHz -> 25 GHz
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6.5Band edge Conducted Spurious Emission

6.5.1 Test Setup

Spectrum
EUT Analyzer

a) Check and ensure the spectrum analyzer well calibrate.

b) Turn on the DUT and set DUT to transmit maximum power.

c) Connect DUT’s antenna terminal to spectrum analyzer with a low loss cable.
d) Setting of Spectrum analyzer :

a. RBW =100 kHz

b. VBW =300 kHz

c. Detector mode = Peak
d. Trace = Max Hold

e. Sweep =auto

e) Use the peak marker function to measure highest emission.
6.5.2 Test Limits:

Normal Condition (25° C)
Shall be at least 30 dB below peak (max) power.

6.5.3 Test Result

Test Conditions Test Frequency Results
Standard Modulation Type Tx (MHz) Frequencies (MHz) | Power (dBm) | Status
Bluetooth L.E GFSK 2402 2399.96 -57.80 Pass
Bluetooth L.E GFSK 2480 2483.53 -59.83 Pass
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% Agilent RL

# V :Hz 0
Band Edge(Peak). Blueto Frequency 2

- Agilent

Band Edge(Peak). Bluetooth LE Frequency 2402 MHz

RL

Reference Level

4 4B Hz pl
Band Edge(Peak). Bluetooth LE Frequency 2480 MHz
Reference Level

Band Edge

= Agilent

Band Edge(Peak). Bluetooth LE Frequency 2480 MHz
Band Edge
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6.6 Radiated Emission within Restricted Bands

NOTE:

6.6.1 Test Setup

Ant. Tower

e

1~4m

3m

EUT\ /Turn Table
0.8m
ITT

N [ |

Radio absorbing material ghiclded Case Ground Plane
Specitrum
e
el o ao
o o0 ®

The EUT is placed on the top of a rotating table 0.8m (<1GHz) or 1.5m (>1GHz) above the
ground at a 3m semi-anechoic chamber. The table is rotated 360 degrees to determine the
position of the highest radiation.

The EUT is set 3m away from the interference-receiving antenna, which is mounted on the
top of a variable-height antenna tower.

The antenna is Bilog/Horn antenna depend on which frequency range uses, and its height is
varied from one meter to four meters above the ground to determine the maximum value of
the field strength. Both horizontal and vertical polarizations of the antenna are set to make
the measurement.

For each suspected emission, the EUT is arranged to its worst case and then the antenna is
tuned to heights from 1m to 4m and the rotatable table is turned from 0 degrees to 360
degrees to find the maximum reading.

The test-receiver system is set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

If the emission level of the EUT in peak mode is fall within the range of 10dB from the limit
specified, the emissions would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet. Otherwise, the testing could be
stopped and the peak values of the EUT would be reported.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Quasi-
peak detection at frequency below 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and video bandwidth is 3 MHz for
Peak detection at frequency above 1 GHz.

All modes of operation were investigated and the worst-case emissions are reported.
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6.6.2 Test Limits:

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired

power.
Frequency (MHz) Field strength (microvolts/meter) Measurement distance (meters)
0.009-0.430 2400/F (kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100" 3
88-216 150" 3
216-960 200" 3
Above 960 500 3
NOTE:

1) The lower limit shall apply at the transition frequencies.
2) Emission level (dBuV/m) = 20 log Emission level (uV/m).
3) For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the peak field

strength of any emission shall not exceed the maximum permitted average limits, specified above by more than
20dB under any condition of modulation.
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6.6.3 Test Results:

Test: Bluetooth SAC Restricted Band Edge

Model Number: AZH17PCH6TZ5AN SIN: 123TXF0821 EMC SR ID#: 02827-EMC-00027
Battery: NNTN8570C Accessory: PMAF4019A
Test Channel: Low Test Frequency: 2402.0000 MHz Test Standard: ANSI C63.10-2013

Worst Case Plane: Y-Plane (BT LE)

Restricted Band Edge (Low Channel) tabular data

Vertical Radiated Emission Result
Spur - . . Carrier
. Margin Margin Margin
Spur Freq g‘;&' Squr"I(eveI SP“/;\';VE' '(‘2'21'(‘ LimitPK | LimitAV | QPK PK AV ng\fer
MH2) | gBuv/ | (dBuvim) | (dBuvim) | (@Buvim) | @BHV/M) | (dBuV/m) (d'ﬁq‘;\” (d%‘\” (d%‘\” (dBuV/
m) m)
2390.0000 - 52.4075 42.3434 - 74.0000 54.0000 - -21.5925 | -11.6566 -
Horizontal Radiated Emission Result
2390.0000 - 51.8893 42.3819 - 74.0000 54.0000 - -22.1107 | -11.6181 -
Remarks: Marginal Result
Pass Result
Temperature (degC): 22.9 Humidity (%): 68.1
Test Performed by: Amaluddin&Azil Test Date: Thu, 27 May, 2021

System MU: 4.03dB
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®

Restricted Band Edge (Low Channel, Vertical, Peak) graphical screen shot

MultiView Spectrum
Ref Level 110.00 dBuv Mode Auto Sweep
Frequency 2.3625000 GHz
Input 1AC PS8 Of Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"
1 Spurious Emissions
Limit Chetk PASS M1[1] 92.97 dBpv
Line _SPURIOUS_LINE_ABS_002 PASS 4.4022800 GHz
100 dBpv MZ%J i 52,54 dBpvV
ﬂ 2.3900000 GHz
90 dBpy / \
80 depy
| SFURIOUS_LINE_ABS_00Z } \
70 dBpy / \
60 dBpy
M2
[PPSO PO S PSP Y PRPI T Sy, SN L PPN 1 A AR S ESREY, WSS RN VRSN AV B R S ER SR bbb bt b i
50 dBpy
40 dBpy
30 dBpy
20 dBpy
CF 2.3625 GHz 1000 pts 10.5 MHz/ Span 105.0 MHz
2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,310 GHz 2,390 GHz 1.000 MHz 2.34704 GHz 54.28 dBpV -19.62 dB

; 27.05.2027T
]‘[ J Measuring...  ((NENEEEED L It N .

18:17:28 27.05.2021

Restricted Band Edge (Low Channel, Horizontal, Peak) graphical screen shot

®

Frequency 2.3625000 GHz

MultiView Spectrum
Ref Level 110.00 dBuW Mode Auto Sweep

Input 1AC PS8 Off Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"

1 Spurious Emissions
Limit Chebk PASS M1[1] 90.79 dBpv
Line _SPURIOUS_LINE_ABS_002 PASS 2.4022800 GHz

I
100 depy MZ[1] [ 51.89 dBpv
M1 2.3900000 GHz
X

90 depy / \

50 depy

| sPURIOUS_LINE_ABS_002 \

70 depy { \

60 dBpy

Mz
TS SRR Y R P WIS LY SRS ' RO P Y RO ST W RSN RO I PO [ PR VR NS 1 RO 1| RTINS P L RRRTEN A kA
58 dBuy

40 depy

30 depy

20 depy

CF 2.3625 GHz 1000 pts 10.5 MHz/ Span 105.0 MHz

2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.310 GHz 2.390 GHz 1.000 MHz 2.37984 GHz 54.24 dBpVv -19.66 dB

" 27.05.2071
]‘[ | measuring...” QHENENEND e N .

18:20:40 27.05.2021
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Restricted Band Edge (Low Channel, Vertical, Average) graphical screen shot

MultiView Spectrum

Ref Level 110.00 dBuv Mode Auto Sweep  SGL
Count 77/77 Frequency 2.3625000 GHz

Input 1AC PS8 Of Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"

1 Spurious Emissions

Limit Chebk PASS M1[1] 91.63 dBpv
Line _SPUYRIQUS_LINE_ABS_002 PASS 2.4019700 GHz
100 depy MZ[1] 42,34 dBpv

M1 2.3900000 GHz

90 dBpy z
80 depy / \
70 dBpy {f \\

60 depy
| SPURIOUS_LINE_#BS_002 / \

50 depy
M2
UV DNSRPUS. J B stamsreemasinrea)
S AU AU NP UIY DN s

40 depy

30 depy

20 depy

CF 2.3625 GHz 1000 pts 10.5 MHz/ Span 105.0 MHz

2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,310 GHz 2,390 GHz 1.000 MHz 2.38832 GHz 42.86 dBpVv -11.14 dB

e _ 27.05.202T
H J — e TSI ° .

18:26:22 27.05.2021

Restricted Band Edge (Low Channel, Horizontal, Average) graphical screen shot

®

MultiView Spectrum
Ref Level 110.00 dBuW Mode Auto Sweep SGL

Count 77/77 Frequency 2.3625000 GHz
Input 1AC PS8 Off Notch Off

TOF "FCC_IC_TRAMNSDUCER_ATT"

1 Spurious Emissions

Limit Chetk PASS M1[1] 90.46 dBpv
Line _SPUYRIOUS_LINE_ABS_002 PASS 44020300 GHz
160 depy M2[1]"*42.38 dBpY
M1 2.3900000 GHz
90 depy /!\
80 dapy \
70 depy ; \
&0 dBpy
| sPURIOUS_LINE_#BS_002 / H
50 depy
M2 —MA'J
e e s} NN, S S VP S
PENTY
30 depy
20 depy
CF 2.3625 GHz 1000 pts 10.5 MHz/ Span 105.0 MHz
2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.310 GHz 2.390 GHz 1.000 MHz 2.38800 GHz 42.86 dBpVv -11.14 dB

Read oM e
H J S 18:20:34 ° .

18:29:34 27.05.2021

Page 24 of 41



Report Template Document Number : FCD-0069 Report I1D: 02827-RF-00023
Report Template Revision Number : Rev.L FCC ID: AZ489FT7145
IC: 109U-89FT7145

Test: Bluetooth SAC Restricted Band Edge

Model Number: AZH17PCH6TZ5AN S/N: 123TXF0821 EMC SR ID#: 02827-EMC-00027
Battery: NNTN8570C Accessory: PMAF4019A
Test Channel: High Test Frequency: 2480.0000 MHz Test Standard: ANSI C63.10-2013

Worst Case Plane: Y-Plane (BT LE)

Restricted Band Edge (High Channel) tabular data

Vertical Radiated Emission Result
Spur . . . Carrier
L Margin Margin Margin
Spur Freq S‘;&' Sp”Fr,l'(e"e' Sp‘f\\'f"e' '(-?'Pmp'g LimitPK | LimitAV | QPK PK AV ool
MHZ) | qBuv/ | (@dBuv/m) | (dBuvim) | (dBuv/m) | (@BHV/M) | (dBuv/m) (dﬁq‘;\” (d?n‘;w (d?n‘;w (dBuV/
m) m)
2483.5000 - 52.4418 42.6485 - 74.0000 54.0000 - -21.5582 | -11.3515 -
Horizontal Radiated Emission Result
2483.5000 - 52.8828 42.7801 - 74.0000 54.0000 - -21.1172 | -11.2199 -
Remarks: Marginal Result
Pass Result
Temperature (degC): 22.9 Humidity (%0): 68.1
Test Performed by: Amaluddin&Azil Test Date: Thu, 27 May, 2021

System MU: 4.03dB
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Restricted Band Edge (Low Channel, Vertical, Peak) graphical screen shot

MultiView Spectrum

®

Ref Level 110.00 dBuv Mode Auto Sweep

Input 1AC PS8 Of Notch Off

TOF "FCC_IC_TRAMNSDUCER_ATT"

1 Spurious Emissions

Frequency 2.5065000 GHz

| SPURIOS R IR 002 PASS M1[1] 88.85 dBpv
Line _SPUYRIQUS_LINE_ABS_002 PASS 2.4797500 GHz
I
100 depy MZ[1]7[ 5Z.44 dBpv
. 2.4835000 GHz
90 depy

80 depy / \
70 dBpy {

60 dBpy
ST W ..,'\J

. I P T T R R e s
50 depy
40 depy
30 depy
20 depy
CF 2.5065 GHz 1000 pts 11.3 MHz/ Span 113.0 MHz
2 Result Summary
Range Low Range Up | RBW | Frequency | Power Abs ALimit |
2,484 GHz 2.563 GHz 1.000 MHz 2.52484 GHz 54.89 dBpV -19.11 dB

I

] Measuring... ((NENERNED

18:58:01 27.05.2021

A 27.05.2027T
18:58:01 L] L ]

Restricted Band Edge (Low Channel, Horizontal, Peak) graphical screen shot

®

MultiView Spectrum
Ref Level 110.00 dBuW Mode Auto Sweep
Frequency 2.5065000 GHz
Input 1AC PS8 Off Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"
1 Spurious Emissions
| SFURIDWRiLINREEE_002 PASS M1[1] 87.57 dBpv
Line _SPUYRIOUS_LINE_ABS_002 PASS 2.4797500 GHz
160 depy ™M2[1] i 52,88 dBpvV
2.4835000 GHz
90 dBpy 1L
80 dBpy /v\\
70 dBpy ( \
60 dBpy
j W
s abtom i ALt kist b ahapsghebintladl g IRTIENIPSSPE 5 BPTPY, YRR TWRTY FNILY SRS ) 1 W PRYR PLLEMISEIE B ST T PPV IOV e SRR E
50 dBpy
40 dBpy
30 dBpy
20 dBpy
CF 2.5065 GHz 1000 pts 11.3 MHz/ Span 113.0 MHz
2 Result Summary
Range Low | Range Up | RBW Frequency | Power Abs ALimit |
2.484 GHz 2.563 GHz 1.000 MHz 2.53796 GHz 55.20 dBpVv -18.80 dB

i

J Measuring... (NENEEEED

19:01:46 27.05.2021

AXh 27.05.2027T
19:01:46 L] L ]
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Restricted Band Edge (Low Channel, Vertical, Average) graphical screen shot

MultiView Spectrum

Ref Level 110.00 dBuv Mode Auto Sweep  SGL
Count 77/77 Frequency 2.5065000 GHz

Input 1AC PS8 Of Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"

1 Spurious Emissions

| SPURIOS R IR 002 PASS M1[1] 90.97 dBpv
Line _SPYRIOUS_L INE_ABS_002 PASS 4.4800200 GHz
100 dBpv M2[1]"*42.65 dBpY
M1 2.4835000 GHz
90 depy /!\
80 depv J \
70 depy / \
80 depy \
50 depy
)Y
DL M —
30 depy
20 depv
CF 2.5065 GHz 1000 pts 11.3 MHz/ Span 113.0 MHz
2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2,484 GHz 2.563 GHz 1.000 MHz 2.55534 GHz 44.08 dBpVv -9.92 dB

e _ 27.05.202T
H J — L TSN ° .

18:49:54 27.05.2021

Restricted Band Edge (Low Channel, Horizontal, Average) graphical screen shot

®

MultiView Spectrum
Ref Level 110.00 dBuW Mode Auto Sweep SGL
Count 77/77 Frequency 2.5065000 GHz
Input 1AC PS8 Off Notch Off
TOF "FCC_IC_TRANSDUCER_ATT"
1 Spurious Emissions
| SFURIDWRiLINREEE_002 PASS M1[1] 87.46 dBpvV
Line _SPUYRIOUS_LINE_ABS_002 PASS %.4800200 GHz
160 depy M2[1]"*42.78 dBpY
2.4835000 GHz
90 dBpy 1L
80 dBpy /’\
70 dBpy J \
60 dBpy / \
50 dBpy
Il
VUSUN ESE TN SN IEPINEIRPRSIN SUPEIMVEININGIIE NN SIMP VPSPV
40 dBpy
30 dBpy
20 dBpy
CF 2.5065 GHz 1000 pts 11.3 MHz/ Span 113.0 MHz
2 Result Summary
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
2.484 GHz 2.563 GHz 1.000 MHz 2.55407 GHz 43.97 dBpVv -10.02 dB

Read oM e
H J S 18:53:33 ° .

18:53:34 27.05.2021
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Test: WIFI SAC Transmitter Radiated Emission

Model#: AZH17PCH6TZ5AN S/N: 123TXF0821 EMC SR ID#: 02827-EMC-00027
Battery: NNTN8570C Accessory: PMAF4019A
Test Channel: Low Test Frequency: 2402.0000 MHz Test Standard: ANSI C63.10-2013

Worst Case Plane: Y-Plane (BT LE)

Radiated Emission (Low Channel) tabular data

Vertical Radiated Emission Result
Spur Freq Spur level | Spurlevel | Spur level Ié'g]l'(t Limit PK Limit AV Margin Mg:gm M;rgm Carrier
(MH2) QPK PK AV @Buv/ | @Buv/m) | @Buvim) | OFPK 1 @uvr | @Buvr | DX Power
(dBuVv/m) | (dBuVv/m) | (dBpV/m) m) (dBuVv/m) m) m) (dBuVv/m)

4804 - 47.7617** - - 74.0 - - 26.2383 -

7206 - 53.1635** - - 74.0 - - 20.8365

9608 - 56.1106** - - 74.0 - - 17.8894

12010 - 58.5859** - - 74.0 - - 15.4141

14412 - 59.8020** - - 74.0 - - 14.1980

16814 - 63.0215** - - 74.0 - - 10.9785

19216 - 41.4948** - - 74.0 - - 32.5052

21618 - 40.1029** - - 74.0 - - 33.8971

24020 - 41.6052** - - 74.0 - - 32.3948

Horizontal Radiated Emission Result

4804 - 48.1133** - - 74.0 - - 25.8867

7206 - 52.9070** - - 74.0 - - 21.0930

9608 - 57.5302** - - 74.0 - - 16.4698

12010 - 59.4939** - - 74.0 - - 14.5061

14412 - 61.7573** - - 74.0 - - 12.2427

16814 - 62.3669** - - 74.0 - - 11.6331

19216 - 41.4555** - - 74.0 - - 32.5445

21618 - 40.4284** - - 74.0 - - 33.5716

24020 - 43.1496** - - 74.0 - - 30.8504

Remarks: Marginal Result
Pass Result

Temperature (degC): 22.9 Humidity (%6): 68.1
Test Performed by: Amaluddin&Azil Test Date: Sat, 29 May, 2021
System MU: 4.03dB

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.
*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported.
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Spur Level (dBuV/m)

Spur Level (dBuV/m)

100

VERTICAL, QPK
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VERTICAL, PK
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Spur level (dBuV/m)

Spur level (dBuV/m)

100

VERTICAL, AV
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Test: WIFI SAC Transmitter Radiated Emission

Model#: AZH17PCH6TZ5AN S/N: 123TXF0821 EMC SR ID#: 02827-EMC-00027
Battery: NNTN8570C Accessory: PMAF4019A
Test Channel: Mid Test Frequency: 2440.0000 MHz Test Standard: ANSI C63.10-2013

Worst Case Plane: Y-Plane (BT LE)

Radiated Emission (Mid Channel) tabular data

Vertical Radiated Emission Result
Spur Freq Spur level | Spurlevel | Spur level I(_gllr:)nlg LimitPK | Limit AV Margin Mg:gm Mzr\g/m Carrier
(MH2) QPK PK AV @Buv/ | @Buvim) | @Buvim) | QK 1 @uvr | @Buvr | DX Power
(dBpVv/m) | (dBuV/m) | (dBuV/m) m) (dBpv/m) m) m) (dBpv/m)

4880 - 48.9168** - - 74.0 - - 25.0832 -

7320 - 52.5380** - - 74.0 - - 21.4620

9760 - 57.6754** - - 74.0 - - 16.3246

12200 - 60.0515** - - 74.0 - - 13.9485

14640 - 61.2939** - - 74.0 - - 12.7061

17080 - 62.5869** - - 74.0 - - 114131

19520 - 41.3178** - - 74.0 - - 32.6822

21960 - 42.6905** - - 74.0 - - 31.3095

24400 - 42.4318** - - 74.0 - - 31.5682

Horizontal Radiated Emission Result

4880 - 48.7153** - - 74.0 - - 25.2847

7320 - 52.8072** - - 74.0 - - 21.1928

9760 - 58.7853** - - 74.0 - - 15.2147

12200 - 59.9007** - - 74.0 - - 14.0993

14640 - 62.9505** - - 74.0 - - 11.0495

17080 - 63.0189** - - 74.0 - - 10.9811

19520 - 41.7979** - - 74.0 - - 32.2021

21960 - 43.7539** - - 74.0 - - 30.2461

24400 - 43.3579** - - 74.0 - - 30.6421

Remarks: Marginal Result
Pass Result

Temperature (degC): 22.9 Humidity (%): 68.1
Test Performed by: Amaluddin&Azil Test Date: Sat, 29 May, 2021
System MU: 4.03dB

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.
*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported.
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Spur Level (dBuV/m)

Spur Level (dBuV/m)

100

VERTICAL, QPK
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Test: WIFI SAC Transmitter Radiated Emission

Model#: AZH17PCH6TZ5AN S/N: 123TXF0821 EMC SR ID#: 02827-EMC-00027
Battery: NNTN8570C Accessory: PMAF4019A
Test Channel: High Test Frequency: 2480.0000 MHz Test Standard: ANSI C63.10-2013

Worst Case Plane: Y-Plane (BT LE)

Radiated Emission (High Channel) tabular data

Vertical Radiated Emission Result
Spur Freq Spur level | Spurlevel | Spur level I(_gllr:)nlg LimitPK | Limit AV Margin Mg:gm Mzr\g/m Carrier
(MH2) QPK PK AV @Buv/ | @Buvim) | @Buvim) | QK 1 @uvr | @Buvr | DX Power
(dBpVv/m) | (dBuV/m) | (dBuV/m) m) (dBpv/m) m) m) (dBpv/m)

4960 - 49.0211** - - 74.0 - - 24.9789 -

7440 - 53.9355** - - 74.0 - - 20.0645

9920 - 58.0919** - - 74.0 - - 15.9081

12400 - 60.9953** - - 74.0 - - 13.0047

14880 - 62.3312** - - 74.0 - - 11.6688

17360 - 63.3064** - - 74.0 - - 10.6936

19840 - 40.5901** - - 74.0 - - 33.4099

22320 - 41.9811** - - 74.0 - - 32.0189

24800 - 43.1324** - - 74.0 - - 30.8676

Horizontal Radiated Emission Result

4960 - 48.4652** - - 74.0 - - 25.5348

7440 - 53.0937** - - 74.0 - - 20.9063

9920 - 57.3608** - - 74.0 - - 16.6392

12400 - 58.6514** - - 74.0 - - 15.3486

14880 - 62.3502** - - 74.0 - - 11.6498

17360 - 64.5200** - - 74.0 - - 9.4800

19840 - 40.8908** - - 74.0 - - 33.1092

22320 - 41.9318** - - 74.0 - - 32.0682

24800 - 43.2367** - - 74.0 - - 30.7633

Remarks: Marginal Result
Pass Result

Temperature (degC): 22.9 Humidity (%): 68.1
Test Performed by: Amaluddin&Azil Test Date: Sat, 29 May, 2021
System MU: 4.03dB

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.
*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported.
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6.7 AC Powerline Conducted Emission

6.7.1 Test Setup

TP

40cm

EUT

Vertical Ground
/ Reference Plane

L
7]
r4

3

i

Report ID: 02827-RF-00023
FCC ID: AZ489FT7145
IC: 109U-89FT7145

/ Test Receiver

L1

O © O O

80cm |
|

MOOOO
l

~_

N

Horizontal Ground
Reference Plane

1) Tests were conducted for both Receive and Transmit Mode of the EUT.

2) The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the
power mains through another LISN. The two LISNs provide 50 ohm/50uH of coupling impedance for the

measuring instrument.

3) Both lines of the power mains connected to the EUT were checked for maximum conducted interference.
4) The frequency range from 150 kHz to 30MHz was measured.

6.7.2 Test Limits:

For AC Power Line Conducted Test Limit can be Class A or B depends on product classification.

Limits for conducted disturbance at the mains ports

of class A ITE

Frequency range
MHz

Limits
dB{p)

Quasi-peak

Average

0,15 to 0,50

78

66

0,50 to 30

73

60

MOTE The lower limit shall apply at the transition frequency.

Table 1: Limits for Conducted Disturbance at the Mains Ports of Class A ITE.
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Limits for conducted disturbance at the mains ports

of class B ITE
Limits
Frequency range dB{p\)
MHz -
Quasi-peak Average
0,15 to 0,50 66 fo 56 36 to 46
0,50te 5 58 45
5to 30 &0 50
MOTE 1 The lower limit shall apply at the transition freguenciss.
MOTE 2 The limit decreases linearly with the legarithm of the frequency in the
range 0,15 MHz te 0,50 MHz.

Table 2: Limits for Conducted Disturbance at the Mains Ports of Class B ITE

6.7.3 Test Result

Not Applicable. Testing is not required, radio shall turn off during charging mode.

END OF TEST REPORT
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