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1. TEST REPORT CERTIFICATION

Applicant - Audio-Technica Corporation

2-46-1 Nishi-naruse, Machida, Tokyo 194-8666, JAPAN
Manufacturer - Audio-Technica Corporation

2-46-1 Nishi-naruse, Machida, Tokyo 194-8666, JAPAN
Equipment Under Test : AUTOMATIC WIRELESS TURNTABLE
Model Number - AT-LP70XBT
Brand Name - audio-technica
Date of Test - December 27, 2023 ~ January 10, 2024

APPLICABLE STANDARD
STANDARD TEST RESULT
FCC Part 15 Subpart C AND No non-compliance noted
ANSI C63.10: 2013 P

Statements of Conformity

Determining compliance shall be based on the results of the compliance measurement,
not taking into account measurement instrumentation uncertainty.

Approved by:

J;)’ih C%Eh

John Chen
Supervisor
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2. TEST RESULT SUMMARY
FCC Standard Section | Report Section Test ltem Result
15.247(a) 9.1 6dB BANDWIDTH Pass
15.247(b) 9.2 MAXIMUM PEAK OUTPUT POWER Pass
- 9.3 DUTY CYCLE -

15.247(e) 9.4 POWER SPECTRAL DENSITY Pass
15.247(d) 9.5 CONDUCTED SPURIOUS EMISSION Pass
15.209(a) 9.6 RADIATED EMISSIONS Pass
15.207(a) 9.7 POWERLINE CONDUCTED EMISSIONS Pass
15.203 10 ANTENNA REQUIREMENT Pass
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3. EUT DESCRIPTION
3.1 DESCRIPTION OF EUT & POWER

Product Name AUTOMATIC WIRELESS TURNTABLE

Model Number AT-LP70XBT

Brand Name audio-technica

Received Date December 25, 2023

Reported Date January 24, 2024

Operating Frequency Range | GFSK(5.2) Mode: 2402MHz~2480MHz

Transmit Power GFSK(4.0) Mode: -3.89dBm (0.41mW)
GFSK(5.2) Mode: -3.84dBm (0.41mW)

Channel Spacing GFSK(5.2) Mode: 2 MHz

Channel Number GFSK(5.2) Mode: 40 Channels

GFSK(4.0) Mode: 1 Mbps

Transmit Data Rate GFSK(5.2) Mode: 2 Mbps

Type of Modulation GFSK

Manufacturer: Sunitec
Type: Layout Antenna

DI R Model: AT-LP70XBT
Gain: 3.33 dBi

Power Source AC 100-240V

Firmware Version V1.0

Software Version V1.0

Power Adapter :

Manufacturer Model No. Power Input Power Output

SHENZHEN FUJIA

APPLIANCE CO..LTD FJ-SW1261200500DN| 100-240V~ 50/60Hz 0.4A Max | 12Vdc 0.5A 6.0W

REMARK:

1. The sample selected for test was engineering sample that approximated to production product and
was provided by manufacturer.

2. This submittal(s) (test report) is intended for FCC ID: JEZLP70XBT filing to comply with Section
15.207, 15.209 and 15.247 of the FCC Part 15, Subpart C Rules.

3. For more details, please refer to the user manual.
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4. DESCRIPTION OF TEST MODES

Page:
Rev.:

The EUT is a AUTOMATIC WIRELESS TURNTABLE.

The RF Chip is manufactured by Sunitec Enterprise Co., LTD.

The antenna peak gain 3.33 dBi (highest gain) were chosen for full testing.

GFSK(5.2) mode

The EUT had been tested under operating condition.

There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2402
Middle 2442
High 2480

GFSK(5.2) mode: 1Mbps long data rates (worst case) were chosen for full testing.
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5. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10
and FCC CFR 47 15.207, 15.209 and 15.247 and KdB 558074.

6. FACILITIES AND ACCREDITATIONS
6.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
[ ] No.8, Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)
X No. 168, Ln. 523, Sec. 3, Zhongzheng Rd., Rende Dist., Tainan City 717, Taiwan

The sites are constructed in conformance with the requirements of ANSI C63.7:1992,
ANSI C63.10: 2013 and CISPR Publication 22.

6.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly
polarized antennas: tuned dipole, biconical, log periodic, bi-log, and/or ridged
waveguide, horn. Spectrum analyzers with preselectors and quasi-peak detectors are
used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and
EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference
Measuring Apparatus and Measurement Methods.”

6.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are
accredited by Taiwan Accreditation Foundation for the specific scope of accreditation
under Lab Code: 1109 to perform Electromagnetic Interference tests according to
FCC PART 15 AND CISPR 22 requirements. No part of this report may be used to
claim or imply product endorsement by TAF or any agency of the Government. In
addition, the test facilities are listed with Federal Communications Commission
(registration no: TW1109).
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6.4 TABLE OF ACCREDITATIONS AND LISTINGS

Our laboratories are accredited and approved by the following accreditation body according to
ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the following approval
agencies.

Canada Industry Canada (ISED#: 2324H)
Germany TUV NORD

Taiwan BSMI

USA FCC
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6.5 MEASUREMENT EQUIPMENT USED
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For §9.7
Chamber 1166 Room (Radiation Test)
Name i Manufacturer Model Serial Number | Calibration Date | Calibration Due
Equipment
Active Loop ETS-LINDREN 6502 8905-2356 09/04/2023 09/03/2024
Antenna
Attenuator MCL BW-S15W5 0535 01/19/2023 01/18/2024
. . SUNOL
Bilog Antenna with A021306 &
6dB Attenuator SCHIEET/I%IIES & JB1 & N-6-06 AT-NOB82 10/03/2023 10/02/2024
Cable EMCI EM102-KMKM CB1166-01 06/17/2023 06/16/2024
Double Ridged
Guide Horn ETS-LINDGREN 3116 00078900 03/25/2023 03/24/2024
Antenna
EMI Test Receiver R&S ESCI 101203 10/16/2023 10/15/2024
/E;(QYSZZ‘:C”UF“ KEYSIGHT N9010A MY54430216 07/25/2023 07/24/2024
Double Ridged
Guide Horn SCHWARZBECK BBHA 9120D 9120D-788(98006) 04/18/2023 04/17/2024
Antenna
Notch Filter MICRO-TRONICS BRM50702-01 018 01/19/2023 01/18/2024
Pre-Amplifier EMCI EMC012645 980098 01/19/2023 01/18/2024
Pre-Amplifier Com-Power PAM-840A 461378 06/07/2023 06/06/2024
Software Excel(ccs-06-2020 v1.1) > e3(v6.101222)
For §9.1~9.6
Chamber 1166 Room (Conducted Test)
Name i Manufacturer Model Serial Number | Calibration Date | Calibration Due
Equipment
iif:;yszzfcwm KEYSIGHT N9010A MY54430216 07/25/2023 07/24/2024
SMA Cable+10dB ccs SMA+10dB ATT SMA/10dB 01/19/2023 01/18/2024
Attenuator
Software Excel(ccs-06-2020 v1.1)
For §9.8
Conducted Emission room #1
Name of . . . . .
. Manufacturer Model Serial Number | Calibration Date | Calibration Due
Equipment
BNC Coaxial Cable CCSs BNC50 11 01/19/2023 01/18/2024
EMI Test Receiver R&S ESCS 30 100348 12/05/2023 12/04/2024
LISN R&S ENV216 101495 07/12/2023 07/11/2024
LISN SCHWARZBECK NNLK8130 8130124 01/18/2023 01/17/2024
Pulse Limiter SCHWARZBECK VTSD 9561-F 797 01/19/2023 01/18/2024
Test S/IW e3(v6.101222)
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7. CALIBRATION AND UNCERTAINTY
7.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to

recognized national standards.

7.2 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

PARAMETER UNCERTAINTY
et Bk, e 30U
Radlateqrggglgi§?,c3é)1l\1/lé-|62 1GHz +3.76dB
RadlatedTI(EaglsSsi;gr?,c;gﬂ-éGZG.SGHz +4.79dB
Power Llngkﬁzrl%%c':\’;ﬁszmlssmn, +1 83dB
Band Width 0.025%
Peak Output Power MU +1.9dB
Band Edge MU +0.264dBuV
Channel Separation MU +361.69Hz
Duty Cycle MU 10.2%
Frequency Stability MU +0.493Hz
Temperature +0.5
Humidity +3%

This measurement uncertainty is confidence of approximately 95%, k=2

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -
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8. SETUP OF EQUIPMENT UNDER TEST

8.1 SETUP CONFIGURATION OF EUT

EMI
AC
Source
RF
Note
Book

Page:
Rev.:
Speaker
system
(B)
(A)
Adapter
EUT
Wireless
speaker
EUT
@ Adapter Power
(B) p BUS
N/A
AC
Source

12 / 99
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8.2 SUPPORT EQUIPMENT
For EMI test
No. Product Manufacturer Model No. | Certify No. Signal cable
1 |Speaker System infotec SP-102 DOC N/A
2 |Wireless Speaker PHILIPS TAS1505 DOC N/A
No. | Signal cable description
A |DC Power Cable Unshielded, 1.5m 1 pcs. with 1 core.
B |Audio Cable Shielded, 1.0m 1 pcs.
For RF test
No. Product Manufacturer Model No. Certify No. (Power cable
1 |Note Book Acer Z5WE1 N/A Unshielded, 1.8m with 1 core.
No. | Signal cable description
A |DC Power Unshielded, 1.5m 1 pcs. with 1 core.
B |Audio Shielded, 1.0m 1 pcs.
C [Micro USB Shielded, 2.0m 1 pcs. with 1 core.
Note:

1) All the equipment/cables were placed in the worst-case configuration to maximize the emission during

the test.
2) Grounding was established in accordance with the manufacturer’s requirements and conditions for the

intended use.
3) shd. = shielded; unshd. = unshielded

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -
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8.3 EUT OPERATING CONDITION

RF Setup
1. Set up all computers like the setup diagram.
2. The “Blue Test 3 V3.3.9.1137” software was used for testing
3.Choose Transport “DEBUG” and Device “USB DBG(100)”

BT1.0 -~ 3.0
TX Mode:
PACKET TX
Channel 1~5: 0,39,78
GFSK(DH1):
Packet Type:DH1 > Packet Length 27
Power(0-9) : 6
GFSK(DH3):
Packet Type:DH3 > Packet Length 183
Power(0-9) : 6
GFSK(DH5):
Packet Type:DHS > Packet Length 339
Power(0-9) : 6
8-DPSK(3DH1):
Packet Type:3DH1 > Packet Length 83
Power(0-9) : 6
8-DPSK(3DH3):
Packet Type:3DH3 > Packet Length 552
Power(0-9) : 6
8-DPSK(3DHS5):
Packet Type:3DH5 > Packet Length 1021
Power(0-9) : 6
RX Mode:
PACKET RX
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BT4.0 -~ 5.0
TX Mode:
BLE TEST TX
Channel > 0,20,39 (0-39)
Length > 37
Bit pattern > Pseudo-rdm 9
PHY > 1M (2M)
RX Mode:
BLE TEST RX
Channel > 0 (0-39)
PHY > 1M (2M)

4. All of the function are under run.
5. Start test.

Page:
Rev.:
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00
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9. APPLICABLE LIMITS AND TEST RESULTS

9.1 6dB BANDWIDTH

LIMIT

§ 15.207(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 x RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -
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TEST RESULTS
No non-compliance noted.
Model Name AT-LP70XBT Test By Peter Chu
Temp & Humidity 22.5°C, 45% Test Date 2023/12/27
GFSK(4.0) mode
UL 6dB Bandwidth | Minimum Limit _
Channel Frequency o i Pass / Fail
(MHz) (kHz) (kHz)
Low 2402 721.00 500 PASS
Middle 2442 723.00 500 PASS
High 2480 719.00 500 PASS
NOTE : 1. At finial test to get the worst-case emission at1Mbps long.

2. The cable assembly insertion loss of 11.4dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power.

GFSK(5.2) mode

Chanmel Ffe';au“e“ne;y 6dB Bandwidth | Minimum Limit |
(MHz2) (kHz) (kHz)
Low 2402 1290.00 500 PASS
Middle 2442 1240.00 500 PASS
High 2480 1240.00 500 PASS
NOTE : 1. At finial test to get the worst-case emission at2Mbps long.

2. The cable assembly insertion loss of 11.4dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power.
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6dB BANDWIDTH ( GFSK(4.0) MODE)
CH Low ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO [11:55:08 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.402000000 GFI:gl i Trig: Free Run Av;|gHoyI’::E=1Dl1o y [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.401 740 GHZ
19 dBiciv Ref 21.40 dBm -4.237 dBm|
CenterFreq
4 2.402000000 GHz,
1.40 1
/(/J StartFreq
860 "\ 5.00dB 2.399500000 GHz
T ]
721 kHz
188 Stop Freq
2.404500000 GHz
286
05 "\/ \/“ CFStep
2.402000000 GHz
Auto Man|
-48.6 WW \"(,w \\NWWMN
205 falhn] Vol Freq Offset
0Hz
-BB.6
Center 2402000 GHz Span 5.000 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO [11:54:19 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.442000000 GFI:E: i Trig: Free Run Av;|gHoyI’::E=1Dl1o i [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.441 740 GHZ
19 dBiciv Ref 21.40 dBm -4.031 dBm|
CenterFreq
4 2.442000000 GHz,
1.40 1
L StartFreq
BE0 1 "\ 6.00dB 2.439500000 GHz
723 kHz
188 Stop Freq
2.444500000 GHz
286 \/ \/’
366 CF Step
2.402000000 GHz
Auto Man|
-48.6 M \r“’J \le
a5 e Mo Freq Offset
’ 0HzZ
-BB.6
Center 2442000 GHz Span 5.000 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS

This document cannot be reproduced except in full, without prior written approval of the Company. Z#; & 445K

SEEWTE - A EE -



Report No.:

Page:
TMTN2312001595NR Rev.:
CH High ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA o ]
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [11:51:45 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.480000000 GFI:E: i Trig: Free Run Av‘g{|gHo¥::e>1ol1D i [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Ref Offset 11.4 dB MKr1 2.479 740 GHZ Auto Tune
19 dBiciv Ref 21.40 dBm -4.250 dBm
CenterFreq
4 2.480000000 GHz
1.40 1
L StartFreq
860 N 500dB 2.477500000 GHz
>
719 kHz
e Stop Freq
2.482500000 GHz
286
06 \/ \/‘f CFStep
2.402000000 GHz
// \« Auto Man
-48.6 W\’%
Freq Offset|
586
0Hz
-BB.6

Center 2.480000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz,

Sweep 1.000 ms (1001 pts)

STATUS

19 / 99
00
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6dB BANDWIDTH ( GFSK(5.2) MODE)
CH Low ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
T | RF [s0a DC | | | SENSE:INT] ALIGN AUTO  [11:49:32 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
(Center Freq 2.402000000 G,,",ﬂﬁ: Wids = Trig: FreeRun Av;?Hoﬁme i S
IFGaindLow  #Atten: 20 dB peTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.401 48 GHz
19gBiciv__Ref 2140 dBm -4.211 dBm
CenterFreq
114 2.402000000 GHz
1.40 1
. StartFreq
880 — f\v — ‘;fi 00 dB 2.397000000 GHz
j 1.29 MHz
188 StopFreq
2.407000000 GHz|
-28.6
366 M, / \ A CF Step
~ v 2.402000000 GHz|
Auto Man|
486 W
. /\,:/ \“’\A . Freq Offset
58,8 [yt w M il 0Hz
£86
Center 2.402000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
T | RF [s0a DC | | | SENSE:INT] ALIGN AUTO  [11:50:20 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
Eenter Freq 2.442000000 G:,:g: Wide 50 Trig: Free Run Av;\gHofg:imHn TYPE h&@m
IFGain:Low —  #Atten: 20 dB peTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.441 48 GHz
19gBiciv__Ref 2140 dBm -4.033 dBm
CenterFreq
1.4 2.442000000 GHz
1.40 1
x StartFreq
880 . ‘-_6 00 dB 2.437000000 GHz
7 \124 MHz
188 StopFreq
2.447000000 GHz|
-28.6
366 S / \ PN CF Step
Y \ff 2.402000000 GHz|
Auto Man|
486 ‘\M/J w
o fored VN x\w,mf FreqOffset
N O OHz
£86
Center 2.442000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
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CH High ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA =
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO [11:51:08 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.480000000 GFI:E: i Trig: Free Run Av‘g{|gHo¥::e>1ol1D i [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Ref Offset 11.4 A8 Mkr1 2.479 47 GHZ] Auto Tune
19 dBiciv Ref 21.40 dBm -4.184 dBm
CenterFreq
4 2.480000000 GHz,
1.40 1
. StartFreq
BE0 f\ -5/00.dB 2.475000000 GHz
7 \'iu MHz
188 Stop Freq
2.485000000 GHz
286
306 N, / \ Y CF Step
~J V 2.402000000 GHz
// \ Auto Man|
-48.6 \,‘JHJ w
556 Hogpia L ""N/ \\’\4- ] FreqOffset
0Hz
-BB.6

Center 2.480000 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 1

.000 ms (1001 pts)

Span 10.00 MHz,

STATUS
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9.2 MAXIMUM PEAK OUTPUT POWER
LIMIT

§ 15.247(b) The maximum peak output power of the intentional radiator shall not exceed the following :

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands : 1 watt.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section , if transmitting antennas of directional gain
greater than 6 dBi are used the peak output power from the intentional radiator shall be reduced below the
stated values in paragraphs (b)(1) or (b)(2), and (b)(3) of this section , as appropriate, by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

TEST SETUP

Spectrum

EUT Analyzer
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TEST PROCEDURE

The tests were performed in accordance with KDB 558074 9.1.1

9.2.1 Measurement Procedure PK2:

Peak Power set:

1. Set the RBW = 2 DTS bandwidth.

2. Set the VBW 2 [3 x RBW].

3. Set the span = [1.5 x DTS bandwidth].

4. Detector = peak.

5. Sweep time = auto couple.

6.Trace mode = max hold.

7. Allow trace to fully stabilize.

8.Use the instrument’s band/channel power measurement function with the band limits set equal to the
DTS bandwidth edges (for some instruments, this may require a manual override to select the peak
detector). If the instrument does not have a band power function, then sum the spectrum levels (in
linear power units) at intervals equal to the RBW extending across the DTS channel bandwidth.

Average Power

Connect the EUT to power meter, set the center frequency of the power meter to the channel center
frequency.

Average power set:

1.Measure the duty cycle D of the transmitter output signal

2. Set span to at least 1.5 times the OBW.

3. Set the RBW =2 DTS bandwidth

4. Set VBW 2 [3 x RBW].

5. Number of points in sweep = [2 x span / RBW]. (This gives bin-to-bin spacing < RBW / 2, so that
narrowband signals are not lost between frequency bins.)

6.Manually set sweep time = [10 x (number of points in sweep) x (total ON/OFF period of the
transmitted signal)].

7. Set detector = RMS (power averaging).

8. Perform a single sweep.

9.Compute power by integrating the spectrum across the OBW of the signal using the instrument’s
band power measurement function with band limits set equal to the OBW band edges. If the instrument
does not have a band power function, then sum the spectrum levels (in power units) at intervals equal
to the RBW extending across the entire OBW.

10. Add [10 log (1 / D)], where D is the duty cycle, to the measured power to compute the average
power during the actual transmission times.
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TEST RESULTS
No non-compliance noted.
Model Name AT-LP70XBT Test By Peter Chu
Temp & Humidity 22.5°C, 45% Test Date 2023/12/27
GFSK(4.0) mode
Channel F?ehqaunennec:y Peak Power |Peak Power Limit| Pass/
(MHz) (dBm) (dBm) Fail
Low 2402 -4.08 30.00 PASS
Middle 2442 -3.89 30.00 PASS
High 2480 -4.05 30.00 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.4dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power.

GFSK(5.2) mode

Channel F?ehqaunenne;y Peak Power |Peak Power Limit Pas§ /
(MHz) (dBm) (dBm) Fail
Low 2402 -4.00 30.00 PASS
Middle 2442 -3.84 30.00 PASS
High 2480 -4.00 30.00 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 2Mbps long.

2. The cable assembly insertion loss of 11.4dB was entered as an offset in the
spectrum analyzer to allow for direct reading of power.
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Average Power Data
Model Name AT-LP70XBT Test By Peter Chu
Temp & Humidity 22.5°C, 45% Test Date 2023/12/27
GFSK(4.0) mode
CAENE. Measure Power Average Power
Channel Frequency (dBm) 10 log (1 / D) (ngm)
(MHz)
Low 2402 -6.49 1.938 -4.55
Middle 2442 -6.28 1.938 -4.34
High 2480 -6.44 1.938 -4.50
GFSK(5.2) mode
SR Measure Power Average Power
Channel Frequency (dBm) 10 log (1 / D) (ngm)
(MHz)
Low 2402 -9.33 4.737 -4.60
Middle 2442 -9.15 4.737 -4.42
High 2480 -9.29 4.737 -4.55
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MAXIMUM PEAK OUTPUT POWER ( GFSK(4.0) MODE)
CH Low ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:16:30 AMJan 03,2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[12 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainlow  #Atten: 20 dB oeTlP PANNN
Mo Ofect 114 dB Mkr1 2.401 740 GHZ] Auto Tune
[ggsidiv__Ref 21.40 dBm -4.080 dBm
CenterFreq
114 2.402000000 GHz|
1.40 1
! StartFreq
- | — 2399500000 GHz,
188 Stop Freq
/ 2.404500000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
436
Freq Offset|
506
0Hz
-BB.6
Center 2402000 GHz Span 5.000 MHz,
Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:19:25 AMJan 03,2024 E
[Center Freq 2.442000000 GHz | #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 Y
IFGainlow  #Atten: 20 dB oeTlP PANNN
Mo Ofect 114 dB Mkr1 2.442 215 GHZ] Auto Tune
19 dBiciv Ref 21.40 dBm -3.892 dBm
CenterFreq
114 2.442000000 GHz|
1.40 1
Q StartFreq
o ] I—— 2.439500000 GHz,
188 Stop Freq
2.444500000 GHz
2.6 | \\\
6 CF Step
2.402000000 GHz
Auto Man|
436
Freq Offset|
506
0Hz
-BB.6
Center 2442000 GHz Span 5.000 MHz,
Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

STATUS
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CH High ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA lillillil_-
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:20:06 AMJan 03,2024 E
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRACE[12 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 Y
IFGainiLow © #Atten: 20 dB oeTlP PANNN
Mo Ofect 114 dB Mkr1 2.480 225 GHZ Auto Tune
[ggsidiv__Ref 21.40 dBm -4.048 dBm
CenterFreq
114 2.480000000 GHz|
1.40 1
! StartFreq
- | —— 2.477500000 GHz,
188 Stop Freq
2.482500000 GHz
208 [ \\\
6 CF Step
2.402000000 GHz
Auto Man|
436
Freq Offset|
506
0Hz
-BB.6
Center 2480000 GHz Span 5.000 MHz,
Res BW 1.5 MHz #VBW 5.0 MHz Sweep 1.000 ms (1001 pts)

STATUS
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MAXIMUM PEAK OUTPUT POWER ( GFSK(5.2) MODE)
CH Low ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T RF [so@ bc | SENSE:INT| ALIGN AUTO  [12:27:47 AMJan 03,2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[12 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 Y
IFGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.402 05 GHz
[ggsidiv__Ref 21.40 dBm -3.998 dBm
CenterFreq
114 2.402000000 GHz|
1.40 1
’ StartFreq
A60 \ 2.397000000 GHz
188 Stop Freq
2.407000000 GHz
286
386 \\\"« CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
Center 2402000 GHz Span 10.00 MHz,
Res BW 2.4 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:23:53 AMJan 03,2024 E
[Center Freq 2.442000000 GHz | #Avg Type: RMS TRACE[12 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 i
IFGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.441 46 GHz|
[ggsidiv__Ref 21.40 dBm -3.840 dBm
CenterFreq
114 2.442000000 GHz|
1.40 1
Q StartFreq
A60 \ 2.437000000 GHz
188 Stop Freq
2.447000000 GHz
286
. / CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
Center 2442000 GHz Span 10.00 MHz,
Res BW 2.4 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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CH High ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA lillillil_-
T RF [so@ bc | | ALIGN AUTO  [12:23:12 AMJan 03,2024 E
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 Y |
DET|IPPANNN
Mo Ofect 114 dB Mkr1 2.479 64 GHZ] Auto Tune
[ggsidiv__Ref 21.40 dBm -4.001 dBm
CenterFreq
114 2.480000000 GHz|
1.40
StartFreq
A60 \ 2.475000000 GHz
188 Stop Freq
2.485000000 GHz
286
s \‘\ CF Step
1| 2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6

Center 2.480000 GHz
Res BW 2.4 MHz

Span 10.00 MHz,

Sweep 1.000 ms (1001 pts)

STATUS
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MAXIMUM Average OUTPUT POWER ( GFSK(4.0) MODE)
CH Low ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:17:37 AMJan 03,2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 1/1 i
IFGainiLow © #Atten: 20 dB DET|APANNN
Mo Ofect 114 dB Mkr1 2.401 960 GHZ] Auto Tune
19 dBiciv Ref 21.40 dBm -6.490 dBm
CenterFreq
114 2.402000000 GHz|
1.40
/j1 StartFreq
860 —— 2.399500000 GHz
188 Stop Freq
2.404500000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
Center 2402000 GHz Span 5.000 MHz,
Res BW 1.5 MHz #VBW 5.0 MHz* #Sweep 50.00 s (1001 pts),
MSG STATUS
CH Mid ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:18:50 AMJan 03,2024 E
[Center Freq 2.442000000 GHz | #Avg Type: RMS TRACE[1234 5 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 1/1 TV
IFGainiLow © #Atten: 20 dB DET|APANNN
Mo Ofect 114 dB Mkr1 2.441 975 GHZ] Auto Tune
19 dBiciv Ref 21.40 dBm -6.279 dBm
CenterFreq
114 2.442000000 GHz|
1.40
‘1 StartFreq
860 | 2.439500000 GHz
188 Stop Freq
2.444500000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
Center 2442000 GHz Span 5.000 MHz,
Res BW 1.5 MHz #VBW 5.0 MHz* #Sweep 50.00 s (1001 pts),

STATUS
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CH High ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA lillillil_-
T RF [so@ bc | | ALIGN AUTO  [12:21:11 AMJan 03,2024 E
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold: 1/1 TV |
DETIAPANNN
Mo Ofect 114 dB Mkr1 2.479 950 GHZ] Auto Tune
[ggsidiv__Ref 21.40 dBm -6.439 dBm
CenterFreq
114 2.480000000 GHz|
1.40
StartFreq
860 2.477500000 GHz
188 Stop Freq
2.482500000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6

Center 2.480000 GHz
Res BW 1.5 MHz

Span 5.000 MHz,

#Sweep 50.00 s (1001 pts)

STATUS
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Center 2.442000 GHz

Res BW 2.4 MHz #VBW 8.0 MHz*

#Sweep 50.00 s (1001 pts)

Span 10.00 MHz,

Page:
Report No.: TMTN2312001595NR Rev.:
MAXIMUM Average OUTPUT POWER ( GFSK(5.2) MODE)
CH Low ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:26:49 AMJan 03,2024 E
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 1/1 TV
IFGainiLow © #Atten: 20 dB DET|APANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.401 85 GHz
[ggsidiv__Ref 21.40 dBm -9.332 dBm
CenterFreq
114 2.402000000 GHz|
1.40
1 StartFreq
860 ‘ 2.397000000 GHz
//’f*h_\\
188 Stop Freq
2.407000000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
Center 2402000 GHz Span 10.00 MHz,
Res BW 2.4 MHz #VBW 8.0 MHz* #Sweep 50.00 s (1001 pts),
MSG STATUS
CH Mid ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:25:31 AMJan 03,2024 E
[Center Freq 2.442000000 GHz | #Avg Type: RMS TRACE[T2 345 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 1/1 i
IFGainiLow © #Atten: 20 dB DET|APANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.441 87 GHz
[ggsidiv__Ref 21.40 dBm -9.153 dBm
CenterFreq
1.4 2.442000000 GHz|
1.40
1 StartFreq
860 ‘ 2.437000000 GHz
188 Stop Freq
2.447000000 GHz
286
6 CF Step
2.402000000 GHz
Auto Man|
486 ~
Freq Offset|
EB6
0Hz
-BB.6

STATUS
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CH High ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA o ]
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:22:30 AMJan 03,2024 E
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRACE[1123 45 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold: 1/1 TV
IFGainlow  #Atten: 20 dB DET|APANNN
Ref Offset 11.4 A8 Mkr1 2.479 91 GHZ] Auto Tune
19 dBiciv Ref 21.40 dBm -9.290 dBm
CenterFreq
4 2.480000000 GHz,
1.40
1 StartFreq
BE0 Q 2.475000000 GHz
188 Stop Freq
2.485000000 GHz
286
366 CF Step
2.402000000 GHz
Auto Man|
436
. Freq Offset|
’ 0HzZ
-BB.6

Center 2.480000 GHz
Res BW 2.4 MHz

#VBW 8.0 MHz*

Span 10.00 MHz,

#Sweep 50.00 s (1001 pts)

STATUS
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9.3 DUTY CYCLE

LIMIT

Nil (No dedicated limit specified in the Rules)

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE

1.
2.

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna
port to the spectrum analyzer.

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and
spacing between bins on the sweep are sufficient to permit accurate measurements of the
on and off times of the transmitted signal. Set the center frequency of the instrument to the
center frequency of the transmission. Set RBW = OBW if possible; otherwise, set RBW to
the largest available value. Set VBW = RBW. Set detector = peak or average. The
zero-span measurement method shall not be used unless both RBW and VBW are > 50/T
and the number of sweep points across duration T exceeds 100. (For example, if VBW
and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty cycle shall
not be used if T < 16.7 microseconds.)

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -



SGS

Page: 35/ 99

Report No.: TMTN2312001595NR Rev.: 00
TEST RESULTS
No non-compliance noted.

Model Name AT-LP70XBT Test By Peter Chu
Temp & Humidity 22.5°C, 45% Test Date 2023/12/27
GFSK(4.0) Mode

us Times Ton(us) Total Ton time(ms)
Ton1 400 1 400
Ton2 0 0
Ton3 0 0.4
Tp 0.625
Ton 0.4
Tp(Ton+Toff) 0.625
Duty Cycle 0.64
Duty Factor 1.94
GFSK(5.2) Mode
us Times Ton(us) Total Ton time(ms)
Ton1 210 1 210
Ton2 0 0
Ton3 0 0.21
Tp 0.625
Ton 0.21
Tp(Ton+Toff) 0.625
Duty Cycle 0.336
Duty Factor 4.74
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Duty Cycle
CH Low ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA (==
T ] RF [s0a DC | | | SENSE:INT] [ ALIGN AUTO  [10:46:31 PMJan 02,2024
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRME’T: 3456 Frequency
PNO: Fast —»— 1rig: FreeRun TYPE[WWHM WA
IFGain:Low #Atten: 20 dB DET|P PANNN
Auto Tune
Ref Offset 11.4 dB AMkr1 400.0 ps
1L%gsmiv Ref 21.40 dBm 49.53 dB|
114 CenterFreq
140 142 2.402000000 GHz,
L] ]
88 StartFreq
BE 2.402000000 GHz
-38.6
436 \L 3454 |
06 Ay UW{\Q e iy I Pl W Stop Freq
2.402000000 GHz|
686
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2.402000000 GHz
7y Man
2 t [(a) 400.0 ys|(A) 49.53 dB
F t 1.100 ms -54.53 dBm
4 t [(4A) 6265.0 us | (A} -239dB Freq Offset|
4 t 1100 ms 5453 dBm 0Hz
1
1 <
MSG STATUS
CH Mid ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA =
T RF [s09 Dc | SENSE:INT] ALIGN AUTO  [10:47:28 PMJan 02,2024
[Center Freq 2.442000000 GHz | #Avg Type: RMS m:E’Tz 3456 Frequency
PNO: Fast —»— 1rig: Free Run TYPE| WWi4
IFGain:Low #Atten: 20 dB peT|P PANNN
Ref Offset 11.4 dB AMkr1 400.0 us AutoTune
1L%gsmiv Ref 21.40 dBm 52.41 dB|
14 ! Center Freq
140 .1'32 2.442000000 GHz,
860 il 1 1 1 i il
| l | | l l | l
| | | StartFreq
B8 2442000000 GHz
-6
48E ‘ 3A4
T fWﬁJ 2 o M’H'IV}\I rirhiy gl R Stop Freq
2.442000000 GHz
696
Center 2.442000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2.402000000 GHz
[wR[MODE[TRCISCLT X [ v [ _FUNCTION [ FUNCTIONWIDTH] puto Man
A2 t [(A) 400.0 us|(A) 52.41 dB|
t 1.500 ms -57.18 dBm |
4 t [(A) 626.0 us[(A) 1.74 dB| Freq Offset
4 t 1.500 ms -57.18 dBm 0Hz
1
1 =
MSG STATUS
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CH High ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA @@u@?
T | RF [s0a DC | | | SENSE:INT] [ ALIGN AUTO  [10:48:21 PMJan 02,2024
[Center Freq 2.480000000 GHz | #Avg Type: RMS moz’n 3456 Frequency
PNO: Fast —»— 1rig: FreeRun TYPE[WWHM WA
IFGainlow  #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 11.4 dB AMkr1 400.0 ps
[0 g8 Ref 21.40 dBm 50.25 dB
114 CenterFreq
140 142 2.480000000 GHz,
860 T B
196 StartFreq
88 2.480000000 GHz
-38.6
osh| \ | s || \
e LT AT Ul bt [V b W Stop Freq
2.480000000 GHz
-63.6
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2.402000000 GHz
7y Man
2 t [(A) 400.0 ps|(A) 50.25 dB|
F t 1.310 ms -55.20 dBm |
4 t [(A) 625.0 us|(A 0.96 dB FreqOffset
4 t 1.310 ms -56.20 dBm 0Hz

m
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Duty Cycle
CH Low ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA =R
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [10:52:04 PMJan 02,2024
[Center Freq 2.402000000 GHz #Avg Type: RMS TWE’TZ 3456 Frequency
PNO: Fast —— 1rig: FreeRun TYPE|W!
IFGain:Low #Atten: 20 dB DET|PPANNN
Ref Offset 114 dB AMkr1 210.0 ps AutoTune
1L%:|Bldiv Ref 21.40 dBm 48.13 dB
14 ! CenterFreq
140 01A2 2.402000000 GHz
580 - - i - [T 1 - —
18 StartFreq
88 2.402000000 GHz,
06 |
486 yL 35k
bt Mighitia g ot | ol g | StopFreq
2.402000000 GHz
686
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2.402000000 GHz
[wkR[moDE[TRCTscll  x [ v [ FUNCTION [ FUNCTIONWADTH[ __FUNCTIONVALUE RS fute Man
2 t [(A) 210.0 us|(A) 48.13 dB
t 1.675 ms -52.67 dBm
4 t [(A) 625.0 us[(A) -5.38 dB Freq Offset
4 F t 1.675 ms 52.67 dBm 0Hz
1
1 =
i B
MSG STATUS
CH Mid ( GFSK(5.2) MODE )
BN Keysight Spectrum Analyzer - Swept SA (=
T RF [s0e@ bc | | | SENSE:INT| [ ALIGN AUTO _ [10:51:13 PMJan 02,2024
[Center Freq 2.442000000 GHz | #Avg Type:RMS TWE’TZ 3456 Frequency
PNO: Fast —»— 1rig: FreeRun TYPE| WY
IFGain:Low #Atten: 20 dB DET|PPANNN
m Auto Tune
Ref Offset 11.4 dB AMkr1 210.0 us
19 dBidiv Ref 21.40 dBm 54.25 dB
114 Center Freq|
10 —,1A2 2.442000000 GHz|
En 1 — I 1 1 7 m 1
188 StartFreq
B8 2.442000000 GHz,
86
485 kit
o5 Pl Tl Pimple’ Mgy Mt [lebpelip | Wil i StopFreq
g 2.442000000 GHz
-B8.6
Center 2.442000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2402000000 GHz
oy Man
2 t |(A) 210.0 ps|(A) 54.25dB
t 1.435 ms -58.66 dBm
Ad t [(A) 625.0 us|(A) 3.14dB Freq Offset|
4 F t 1.435 ms -58.66 dBm 0Hz
5 E
5
1
1 h,
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CH High ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA @@@
T ] RF [s0a DC | SENSE:INT| ALIGN AUTO  [10:50:25 PMJan 02,2024
[Center Freq 2.480000000 GHz | #Avg Type: RMS WCE’ﬁ 3456 Frequency
PNO: Fast —»— 1rig: FreeRun TYPE[WWHM WA
IFGainlow  #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 11.4 dB AMkr1 210.0 ps
1L%gsmiv Ref 21.40 dBm 51.50 dB|
114 CenterFreq
140 _,1’-\2 2.480000000 GHz
=] | [ [ T —
el l l | l |
’ ‘ ‘ ‘ | ‘ ‘ StartFreq
88 2.480000000 GHz
-38.6 ‘ ‘ |
86 S
o (A T T D T T T T T StopFreq
2.480000000 GHz|
EEE
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)|| 2.402000000 GHz
7y Man
2 t [(a) 210.0 us[(A) 51.50 dB
F t 1.385 ms -56.02 dBm
4 t [(A) 625.0 us|(A) 1.60dB Freq Offset
4 t 1.385 ms 56.02 dBm 0Hz
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9.4 POWER SPECTRAL DENSITY
LIMIT

§ 15.247(e) For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

TEST SETUP

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The tests were performed in accordance with 558074 D01 15.247 Meas Guidance v05

10.2 Method PKPSD (peak PSD):

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

3. Set the RBW to: 3 kHz < RBW < 100 kHz.

4. Setthe VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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TEST RESULTS
No non-compliance noted.
Model Name AT-LP70XBT Test By Peter Chu
Temp & Humidity 22.5°C, 45% Test Date 2023/12/27
GFSK(4.0) mode
Frequency | PPSD/3kHz Limit Margin
Channel (MHz) (dBm) (dBm) (dB) Result
Low 2402 -19.93 8.00 -27.93 PASS
Middle 2442 -19.99 8.00 -27.99 PASS
High 2480 -20.29 8.00 -28.29 PASS

NOTE : 1. At finial test to get the worst-case emission at 1Mbps long.
2. The cable assembly insertion loss of 11.4dB was entered as an offset in the spectrum
analyzer to allow for direct reading of power.

GFSK(5.2) mode

Frequency | PPSD/3kHz Limit Margin
Channel (MHz) (dBm) (dBm) (dB) Result
Low 2402 -23.59 8.00 -31.59 PASS
Middle 2442 -23.61 8.00 -31.61 PASS
High 2480 -23.94 8.00 -31.94 PASS

NOTE : 1. At finial test to get the worst-case emission at 2Mbps long.
2. The cable assembly insertion loss of 11.4dB was entered as an offset in the spectrum
analyzer to allow for direct reading of power.
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POWER SPECTRAL DENSITY ( GFSK(4.0) MODE)
CH Low ( GFSK(4.0) MODE )
B Keysight Spectrum Analyzer - Swept SA [
T | RF [so@ bc | | | SENSE:INT| ALIGN AUTO  [12:29:25 AMJan 12,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.402000000 GFI:gl i Trig: Free Run Av;\gHoly::EHOHD y [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Mo Ofect 114 dB Mkr1 2.401 974 0 GHZ Auto Tune
19 By Ref 21.40 dBm -19.932 dBm
CenterFreq
114 2.402000000 GHz|
1.40
StartFreq
860 2.401457500 GHz
1
188 Stop Freq
B I W L e A
WWWW ¥ r|| U 1 'U i | UV VM
Pyl Al CFStep
i T 1.000000000 GHz|
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
[Center 2.4020000 GHz Span 1.085 MHz,
Res BW 3.0 kHz #VBW 10 kHz Sweep 114.5 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(4.0) MODE )
Bl Keysight Spectrum Analyzer - Swept SA ==
T | RF [so@ bc | | | SENSE:INT| ALIGN AUTO  [12:30:00 AMJan 12,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.442000000 GF% Trig: Free Run Av;\gHoly::EHOHD i [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Mo Ofect 114 dB Mkr1 2.441 974 0 GHZ Auto Tune
[ggsidiv__Ref 21.40 dBm -19.985 dBm
CenterFreq
1.4 2.442000000 GHz|
1.40
StartFreq
860 2.441457500 GHz
1
188 ‘ Stop Freq
285 J\Wﬂwm ; 'M(\[ﬁv U[\'MV!’\I %N\ VWWVHI MWUMA“WUAVN W"W 2.442542500 GHz
.y MM}L CF Step
k| T 1.000000000 GHz|
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
[Center 2.4420000 GHz Span 1.085 MHz,
Res BW 3.0 kHz #VBW 10 kHz Sweep 114.5 ms (1001 pts)
MSG STATUS
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CH High ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA o ]
T | RF [so@ bc | | | SENSE:INT| | ALIGN AUTO  [12:30:35 AMJan 12,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.480000000 GFI:gl i Trig: Free Run Av‘g{|gHo¥::e>1ol1D i [t23456
IFGainLow  #Atten: 20 dB oeTlP PANNN
MKkr1 2.479 956 6 GHZ] Auto Tune
Ref Offset 11.4 dB
19 By Ref 21.40 dBm -20.290 dBm
CenterFreq
4 2.480000000 GHz
1.40
StartFreq
-BE0 2.479457500 GHz
1
188 Stop Freq
e T At A A 2480542500 Griz
A R T
ash) H\MH\ CFStep
WV 77| 1.000000000 GHz
Auto Man|
-48.6
. Freq Offset|
’ 0HzZ
-BB.6

Center 2.4800000 GHz
Res BW 3.0 kHz

#VBW 10 kHz

Span 1.085 MHz,
Sweep 114.5 ms (1001 pts)
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POWER SPECTRAL DENSITY ( GFSK(5.2) MODE)
CH Low ( GFSK(5.2) MODE )
Bl Keysight Spectrum Analyzer - Swept SA ==
T | RF [so@ bc | | | SENSE:INT| ALIGN AUTO _ [12:33:31 AMJan 12,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.402000000 GF% Trig: Free Run Av;\gHoly::EHOHD y [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.401 953 44 GHz|
[ggsidiv__Ref 21.40 dBm -23.586 dBm
CenterFreq
114 2.402000000 GHz|
1.40
StartFreq
860 2.401030000 GHz
188 ’1 Stop Freq
Y M , ; 2.402970000 GHz
n 1 2 1k 1l n
5 W\m WW' [TRENI v Tw”wuw ,WWW (1
. gy CF Step
L L I ! ! Tt l'| [ 1¥]ka}| 1000000000 GHZ
Auto Man|
486
. Freq Offset|
’ 0Hz
-BB.6
[Center 2.4020000 GHz Span 1.940 MHz,
Res BW 3.0 kHz #VBW 10 kHz Sweep 204.6 ms (1001 pts)
MSG STATUS
CH Mid ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA [
T | RF [so@ bc | | | SENSE:INT| ALIGN AUTO  [12:32:43 AMJan 12,2024 Frequency
#Avg Type: RMS TRACE
[Center Freq 2.442000000 GFI:E: i Trig: Free Run Av;\gHoly::EHOHD i [t23456
[FGainlow  #Atten: 20 dB oeTlP PANNN
Auto Tune
Ref Offset 11.4 dB Mkr1 2.441 953 44 GHz|
[ggsidiv__Ref 21.40 dBm -23.611 dBm
CenterFreq
114 2.442000000 GHz|
1.40
StartFreq
860 2.441030000 GHz
188 1 Stop Freq
wl . 2.442970000 GHz
286 N’M (TR Ww WW M\
5 Mnh'wﬂ y CFStep
! T T T |1 ”' I W 1.000000000 GHz|
Auto Man|
486
Freq Offset|
EB6
0Hz
-BB.6
[Center 2.4420000 GHz Span 1.940 MHz,
Res BW 3.0 kHz #VBW 10 kHz Sweep 204.6 ms (1001 pts)
MSG STATUS
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CH High ( GFSK(5.2) MODE )

BE Keysight Spectrum Analyzer - Swept SA =
T ] RF [509 DbC | [ [ SENSE:INT] [ ALIGN AUTO  [12:32:03 AMJan 12,2024 Frequenc
[Center Freq 2.480000000 GHz o FreeR #hvg Typs: RS e EERE dueney
- Wi ) : > "
PNO: Wide O 1rig: Free Run wvg|Hol DErlP PANNN

IFGain:Low #Atten: 20 dB

MKkr1 2.479 951 50 GHZ Auto Tune

Ref Offset 11.4 dB

19 By Ref 21.40 dBm -23.940 dBm
CenterFreq
na 2.480000000 GHz

1.40

StartFreq
860 2.479030000 GHz
188 ’1 Stop Freq

2.480970000 GHz|

L L

I me 1.000000000 GHz

Auto Man|

-48.5
Freq Offset|

58.5
0Hz

£8.6

[Center 24800000 GHz Span 1.940 MHz,
Res BW 3.0 kHz #VBW 10 kHz Sweep 204.6 ms (1001 pts)

MG STATUS
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9.5 CONDUCTED SPURIOUS EMISSION
LIMITS

§ 15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the and that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement. Attenuation below the general limits specified in §
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined in §

15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see § 15.205(c)).

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE
The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set
to 100kHz - the video bandwidth is set to 300kHz.

The spectrum from 30 MHz to 26.5 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

TEST RESULTS

No non-compliance noted.
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TEST DATA
Model Name AT-LP70XBT Test By Peter Chu

Temp & Humidity

22.5°C, 45%

Test Date

2023/12/27

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

CH Low ( GFSK(4.0) MODE )

i Keysight Spectrum Analyzer - Swept SA ==
T RF \ s0Q DC \ SENSE:INT]| ALIGN AUTO [11:55:08 PMJan 02, 2024 Frequency
#Avg Type: RMS TF'«.CE 123456
|§enter Freq 2.402000000 GPFW Trig: Free Run Avg|Hold:>10/10 |
IFGain:Low #Atten: 20 dB DEr PPANNN
Ref Offect 114 dB Mkr1 2.401 740 GHZ] Auto Tune
{ggeicly_Ref 21.40 dBm -4.237 dBm
CenterFreq
114 2.402000000 GHz
1.40 9
L StartFreq
860 "\ .5.00.dB 2.399500000 GHz
Ee— —
721 kHz
188 Stop Freq
2.404500000 GHz
286
86 ““/ \”’ CF Step
2.402000000 GHz
Auto Man|
h MJY"”*"JJW al \\WWM
s Sy Vol et 4 Freq Offset
) 0 Hz|
B85
Center 2402000 GHz Span 5.000 MHz
BfRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
i Keysight Spectrum Analyzer - Swept SA =

T RF [s0@

DC |

| SENSE:INT| ALIGN AUTO

12:02:28 AMJan 13, 2024

Etart Freq 2.310000000 GHz

#Avg Type: RMS

Trig: Free Run Avg|Hold:>10/10

PNO: Fast G

TF’mCErZ 3456

Frequency

DErlP PANNN

IFGain:Low #Atten: 20 dB
Mkr1 2.401 737 8 GHZ|
Ref Offset 11.4 dB
10 ’dswiv Ref 21.40 dBm -4.758 dBm
1.4
140 ?1 —
-8.60
186 ~2h b4 de|
206 j L
386
486 \fz L
586 k uy N%
2407000000 GHz
EBE
Start 2.31000 GHz Stop 2.40700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts)| 1.000000000 GHz|

e R Y T T I T T e ———

2.401737 8 GHz -4.758 dBm
N f 2.400 000 0 GHz -54.229 dBm
N f 2.483 500 0 GHz —-dBm

STATUS

Man
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B Keysight Spectrum Analyzer - Swept SA (==
T | RF Q DC [ | | SENSE:INT| | ALIGN AUTO  [12:04:11 AMJan 13,2024
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1234 5 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 i |
IFGain:Low #Atten: 20 dB DET|PPANNN
m Auto Tune
Ref Offset 11.4 dB Mkr1 2.402 4 GHz
g dBidy__Ref 21.40 dBm -5.521 dBm
14 ! CenterFreq
1.40 *’1 13.265000000 GHz
-B.60
-18.6 2424 dbm) StartFreq
88 30.000000 MHz,
-30.6
Stop Freq

26.500000000 GHz

#VBW 300 kHz

Sweep 2.531 s (40001 pts

Stop 26.50 GHz

CF Step
1.000000000 GHz
Auto Man

[We[wooerRclsc] X [ v [ FUNCHoN [ FUNCTONWIOTH] __FUNCTONVALUE B
N f 2.402 4 GHz -5.521 dBm
N f 2.400 000 0 GHz -56.328 dBm
N f 2.483 500 0 GHz -58.870 dBm

Freq Offset|
0Hz

STATUS
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CH Mid ( GFSK(4.0) MODE )
BE Keysight Spectrum Analyzer - Swept SA =

| SENSE:INT|

| ALIGN AUTO [11:54:19 PMJan 02, 2024

T RF [soe bc
[Center Freq 2.442000000 GHz
Foanlow

Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS mcsrz 3456

Frequency

Avg|Hold:>10/10

DErlP PANNN

Ref Offset 11.4 dB

Mkr1 2.441 740 GHz|
-4.031 dBm

10 dBidiv ~ Ref 21.40 dBm
Log
1.4
1.40 1
860 L\“‘f\ -5.00.dB
i
723 kHz
188
\/ \\,
06 2.402000000 GHz|
(Auto Man|
486
M v m‘ﬂh
i e Pl Freq Offset
’ 0 Hz]
8.6
Center 2.442000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA =
T RF |soe bc | | | SENSE:INT| | ALIGN AUTO __ [12:08:57 AMJan 13, 2024
Start Freq 30.000000 MHz #Avg Type: RMS TcEfl23456|  Freduency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 TYPE| M WMWY
IFGain:Low #Atten: 20 dB DET|P PANNN

Ref Offset 11.4 dB

Mkr1 2.441 4 GHZ
-4.652 dBm

Auto Tune

10 dBidiv_ Ref 21.40 dBm
Log ‘
114 T Center Freq
110 01 13.265000000 GHz
-8.60
188 -24.03 dbrr| StartFreq
266 30.000000 MHz
-38.6
-8.6 d st F
Mwwummw&“m op Freq
B 26500000000 GHz
-66.6
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 2.531 s (40001 pts

(o 7 M S — ] ] T

24414 GHz -4.652 dBm
N f 2.400 000 0 GHz -57.265 dBm
N f 2.483 500 0 GHz -57.396 dBm
4
6
7
1
1
« i v
MSG STATUS
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CH High ( GFSK(4.0) MODE )
B
[50Q | SENSE:INT| | ALIGN AUTO  [11:51:45 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE[}
[Center Freq 2. 480000000 GPI-’:o i Trig: Free Run Av;|gHoyI’::E=1Dl1o [t23456
[FGainlow * #Atten: 20 dB TP P AN
Auto Tune
Mkr1 2.479 740 GHZ
Ref Offset 11.4 dB
19 By Ref 21.40 dBm 4.250 dBm
CenterFreq
4 2.480000000 GHz,
1.40
StartFreq

1
L\J\ 5,00 dB

_—
719 kHz

286

386

-48.6

W\,WW“W

566

Center 2.480000 GHz
Res BW 100 kHz

Span 5.000 MHz,
#VBW 300 kHz

2.477500000 GHz|

Stop Freq
2.482500000 GHz

CF Step
2.402000000 GHz|
Auto Man

Freq Offset|
0Hz

Sweep 1.000 ms (1001 pts)

STATUS

BE Keysight Spectrum Analyzer - Swept SA

T RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [12:12:09 AMJan 13, 2024

[Start Freq 2.475000000 GHz #Avg Type: RMS

TR{El’Z 3456

Frequency

“ Trig: Free Run
#Atten: 20 dB

PNO: Fast 4 Avg|Hold:>10/10

IFGainiLow serle FANN N

Mkr1 2.479 737 500 GHZ]
-4.448 dBm

Ref Offset 11.4 dB

10 dBidiv__ Ref 21.40 dBm
Log

1.4 !
f

186 / \l
1

-24.25 ]

:38:5 IJ L’\
o,
K

666

Start 2.47500 GHz Stop 2.50000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

e R R Y e T T YT T e E— e B
2.479 737 500 GHz -4.448 dBm
2.400 000 0 GHz -—-dBm
2.483 500 0 GHz -58.479 dBm

STATUS

1.000000000 GHz
Auto Man
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BN Keysight Spectrum Analyzer - Swept SA

S

RF

[soe bc

| SENSE:INT| | ALIGN AUTO __ [12:11:23 AMJan 13, 2024

[Start Freq 30.000000 MHz

IFGain:Low

#Avg Type: RMS TRACE[1/2345 6

PNO: Fast .:3‘ Trig: Free Run Avg|Hold:>10/10 TYPE| M WMWY

#Atten: 20 dB DET|P PANNN

Ref

Offset 11.4 dB

Ref 21.40 dBm

Mkr1 2.480 5 GHZ
-5.048 dBm

Frequency

Auto Tune

‘1

-24.25 |

Center Freq|
13.265000000 GHz

W

#VBW 300 kHz Sweep 2.531 s (40001 pts

Stop 26.50 GHz

N f

FUNCTION | FUNCTION WIDTH FUNCTION VALUE |8

24805 GHz

-6.048 dBm

2.400 000 0 GHz

-58.312dBm

2.483 500 0 GHz

-58.243 dBm

STATUS
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Model Name AT-LP70XBT Test By Peter Chu

Temp & Humidity 22.5°C, 45%

Test Date

2023/12/27

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

CH Low ( GFSK(5.2) MODE )
B Keysight Spectrum Analyzer - Swept SA (==
0 T RE__ [50@ oDC | | SENSE:INT] ALIGN AUTO  [11:49:32 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE[1 23456
|§enter Freq 2.402000000 GPHNg: Wide 50 11ig: FreeRun Avg|Hold:>10/10 L |wI o
IFGain:Low #Atten: 20 dB peT|P PANNN
Auto Tune
Ref Offset 1.4 dB Mkr1 2.401 48 GHZ
{ggeicly_Ref 21.40 dBm -4.211 dBm
CenterFreq
114 2.402000000 GHz
1.40 1
. StartFreq
860 — f\r v\ N— ‘-7ﬁ 00 dB 2.397000000 GHz
/ 129 MHz
188 Stop Freq
2.407000000 GHz
286
6 b / \ CF Step
= v 2.402000000 GHz
Auto Man|
. /V/ \“’\A . Freq Offset
585 fort L OHz
686
Center 2402000 GHz Span 10.00 MHz
BfRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA =
7 T RF [soe bc | | | SENSE:INT| | ALIGN AUTO 12:21:57 AMJan 13, 2024
[Start Freq 2.310000000 GH=z #Avg Type: RMS TRACE[T 2345 6 Frequency
PNO: Fast G Trig: Free Run Avg|Hold:>10/10 TV |
IFGain:Low #Atten: 20 dB DET|P PANNN
Mkr1 2.401 475 9 GHZ
Ref Offset 11.4 dB
{ggeidly__Ref 21.40 dBm -4.770 dBm
1.4
1.40 1_ |
-B.60 f
-18.6 b4 31 dEn|
286 %f" '1
386 4
486 11 n

#VBW 300 kHz

Stop 2.40700 GHz
Sweep 10.67 ms (40001 pts

N f

FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

2.401 4765 9 GHz 4.770 dBm
N f 2.400 00 GHz -36.344 dBm
N f 2.483 500 0 GHz —-dBm

2.407000000 GHz|

1.000000000 GHz
Auto Man

STATUS
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E—r
B Keysight Spectrum Analyzer - Swept SA (==
T | RF Q DC [ | | SENSE:INT| | ALIGN AUTO  [12:29:26 AMJan 13,2024
[Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[1234 5 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>10/10 i |
IFGain:Low #Atten: 20 dB DET|PPANNN
m Auto Tune
Ref Offset 11.4 dB Mkr1 2.401 7 GHz
g dBidy__Ref 21.40 dBm -6.167 dBm
14 ! CenterFreq
1.40 ﬁ‘l 13.265000000 GHz
-B.60
-18.6 2421 dbm) StartFreq
88 30.000000 MHz,
-30.6
486 2
. Stop Freq
i 26.500000000 GHz|
68 El ‘
Start 30 MHz Stop 26.50 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.531 s (40001 pts 1.000000000 GHz|
[wkRImooelTRelscll x| v [ _FUNCTION [ FUNCTIONWIDTHT ___FUNCTIONVALUE g fute Man
N f 2.4017 GHz -6.167 dBm
N f 2.400 00 GHz -36.447 dBm
N f 2.483 500 0 GHz 57.949 dBm Freq Offset
4 0Hz

STATUS
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CH Mid ( GFSK(5.2) MODE )
BE Keysight Spectrum Analyzer - Swept SA =

Frequency

T [ R _[s02 0DcC [ SENSE:INT] I ALIGN AUTO [ 11:50:20 PMJan 02, 2024
Eenter Freq 2.442000000 GHz ) #Avg Type: RMS TR{El’Z 34506
PNO: Wide 0 Trig: Free Run Avg|Hold:>10/10 |
IFGain:Low #Atten: 20 dB DET|P PANNN

Ref Offset 11.4 dB

Mkr1 2.441 48 GHZ
-4.033 dBm

10 dBidiv ~ Ref 21.40 dBm
Log
1.4
1.40 x1
BED \ ‘lﬁmﬂ_dB
7 \124 MHz
188
286 / \
306 S / \ ./\J/
Y \JJ 2.402000000 GHz|
(Auto Man|
7 S
N YA M'v\.mf ]| FrEQOfTSEL
0Hz
8.6
Center 2.442000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA =
T RF [soe bc | SENSE:INT| | ALIGN AUTO _ [12:20:39 AMJan 13, 2024
Start Freq 30.000000 MHz #Avg Type: RMS TcEfl23456|  Freduency
PNO: Fast (50 Trig: Free Run Avg|Hold:>10/10 TYPE| M WMWY
IFGain:Low #Atten: 20 dB DET|P PANNN

Ref Offset 11.4 dB

Mkr1 2.442 1 GHZ
-6.755 dBm

Auto Tune

10 dBidiv_ Ref 21.40 dBm
Log ‘
14 T Center Freq
1.40 *‘1 13.265000000 GHz|
-8.60
188 -24.03 dbrr| StartFreq
266 30.000000 MHz
-38.6
-8.6

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.531 s (40001 pts

(o T O S — ] ] T

24421 GHz -6.755 dBm
N f 2.400 00 GHz -57.803 dBm
N f 2.483 500 0 GHz -57.855 dBm
4
6
7
1
1
« i v
MSG STATUS
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CH High ( GFSK(5.2) MODE )
B
[50Q | SENSE:INT| | ALIGN AUTO  [11:51:08 PMJan 02,2024 Frequency
#Avg Type: RMS TRACE[}
[Center Freq 2. 480000000 GPI-’:o i Trig: Free Run Av;|gHoyI’::E=1Dl1o [t23456
[FGainlow * #Atten: 20 dB TP P AN
Auto Tune
Mkr1 2.479 47 GHz|
Ref Offset 11.4 dB
19 dBiciv Ref 21.40 dBm -4.184 dBm
CenterFreq
4 2.480000000 GHz,
1.40 1
. StartFreq

00.dB

-—
\124 MHz

-186 /
286

386

-48.6

e A

566

A _op
T R oy

Center 2.480000 GHz
Res BW 100 kHz

Span 10.00 MHz,
#VBW 300 kHz

2.475000000 GHz|

Stop Freq
2.485000000 GHz

CF Step
2.402000000 GHz|
Auto Man

Freq Offset|
0Hz

Sweep 1.000 ms (1001 pts)

STATUS

BE Keysight Spectrum Analyzer - Swept SA

T RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [12:12:57 AMJan 13, 2024

[Start Freq 2.475000000 GHz #Avg Type: RMS

TR{El’Z 3456

Frequency

“ Trig: Free Run
#Atten: 20 dB

PNO: Fast 4 Avg|Hold:>10/10

IFGainiLow serle FANN N

Mkr1 2.479 476 875 GHZ]
-4.467 dBm|

Ref Offset 11.4 dB

10 dBidiv__ Ref 21.40 dBm
Log

\

¥
LY

-24.13 B}

\r’\
VA

o MO,

666

Start 2.47500 GHz Stop 2.50000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

e R R Y Y T  I Y rT — E— e B
2.479 476 875 GHz -4.467 dBm
2.400 000 0 GHz
2.483 500 0 GHz

-58.431 dBm

STATUS
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S

BN Keysight Spectrum Analyzer - Swept SA
Frequency

RF |soe bc | | | SENSE:INT|

[Start Freq 30.000000 MHz

| ALIGN AUTO  [12:16:20 AMJan 13, 2024
#Avg Type: RMS TRACE[1 2345 6

Avg|Hold:>10/10 TYPE| M ¥ A
DET|P PANNN

PNO: Fast .:3‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

Auto Tune

Mkr1 2.479 8 GHZ
Ref 2140 dBm 25.253 dBm

! Center Freq|
13.265000000 GHz

‘1

-24.18 dB|

PUTRTONN VPR FTPTRIT NS ety |

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.531 s (40001 pts

FORCroN o -
N f 2.479 8 GHz -5.253 dBm

2.400 000 0 GHz -58.827 dBm
2.483 500 0 GHz -57.465 dBm

STATUS
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9.6 RADIATED EMISSIONS

9.6.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS

LIMITS

§ 15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are

permitted in any of the frequency bands listed below:

Page: 57 / 99
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MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495-0.505 | 16.69475-16.69525| 608 - 614 5.35 - 5.46
21735-2.1905 |16.80425-16.80475| 960 - 1240 7.25-7.75
4.125-4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725-417775 |  37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215- 6.218 74.8-752 1660 -1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25 -13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47-145
8.201 - 8.204 149.9 - 150.05 2310 - 2390 15.35 -16.2
8.362 - 8.366 P 2483.5 - 2500 17.7-214
8.37625-8.38675 |  156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425-8.41475 | 162.0125-167.17 | 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 312-31.8
12.51975-12.52025| 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675- 1257725  322-335.4 3600 - 4400 @)
13.36 - 13.41

T Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown is Section 15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.
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§ 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional
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radiator shall not exceed the field strength levels specified in the following table :

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88
MHz, 174-216 MHz or 470-806 MHz, However, operation within these frequency bands is

permitted under other sections of this Part, e-g, Sections 15.231 and 15.241.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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The diagram below shows the test setup that is utilized to make the measurements for emission from below

TEST SETUP
1GHz.
9kHz ~ 30MHz
EUT
_\
| I /
Turntable v
0.8m Im

Loop
antenna

Spectrum

\H\ analyzer

]
oo
0o

Reference ground plane

30MHz ~ 1GHz

SN T 1 S—

EUT

\

] 3

Turntable

v

0.8m

| — |

- | I—

| ~4m
& 1
¢

1m

| -

e
i

Arnterna

e towrer

Bilog

artenna

EMI
Recerver

e
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Ynﬂiﬁl Cahble
o
o0

" Pre-amp N0

PSS

R eference ground pl ane
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The diagram below shows the test setup that is utilized to make the measurements for emission above 1GHz.

i Antentia
; -~ tower
2
2
2
i
Lismeneie 311 sgfedmemsmemimarl Hom
EUT %r d arterta
_\ 1~4m
Spectrum
% M, analvzer
l ] : 1 .
Turntable v i I = Coaxial Cable
1.5m H \
H o |
% i - Pre-amp | I:I%g

AdAARAAL | | — |
Eeference zsround plane —/’

TEST PROCEDURE

a.

The EUT was placed on the top of a rotating table 0.8/1.5 meters above the ground at a 3 meter chamber
test site. The table was rotated 360 degrees to determine the position of the highest radiation.

While measuring the radiated emission below 1GHz, the EUT was set 3 meters away from the
interference-receiving antenna, which was mounted on the top of a variable-height antenna tower. While
measuring the radiated emission above 1GHz, the EUT was set 3 meters away from the
interference-receiving antenna

The antenna is a broadband antenna, 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 polarization of
the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find the
maximum reading.

The spectrum analyzer was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have

10 dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

The tests were performed in accordance with 558074 D01 15.247 Meas Guidance v05
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NOTE:

1. The resolution bandwidth of test receiver is 200Hz for Quasi-peak detection (QP) at frequency
9~150(kHz).

2. The resolution bandwidth of test receiver is 9kHz for Quasi-peak detection (QP) at frequency
0.15~30(MHz).

3. The resolution bandwidth of test receiver is 120kHz for Quasi-peak detection (QP) at frequency
30~1000(MHz).

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

5. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
= 1/T for Average detection (AV) at frequency above 1GHz.

TEST RESULTS

No non-compliance noted
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9.6.2 WORST-CASE RADIATED EMISSION BELOW 1 GHz

9kHz~150kHz
No emission found between lowest internal used/generated frequency to 30MHz.

30MHz ~ 1GHz
Test Voltage: AC 120V, 60Hz

AUTOMATIC WIRELESS
Product Name Test Date 2023/12/28
TURNTABLE
Model Name AT-LP70XBT Test By Peter Chu
Test Mode TX Temp & Humidity| 22.3°C, 49%
Vertical
20 Level {dBuVim) Date: 2023-12-28
T0
60
50 bas.
4{]—|
G
30
20
10
03{] 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
31.948 4.62 26.30 38.92 46.88 -9.88 QP
52.31@ 12.75 14.41 27.16 46.88 -12.384 QP
66.368 12.3@ 15.1e 27.48 46.88 -12.60 QP
175.38@ 4.46 15.5@ 23.96 43.58 -19.54 QP
459.0180 3.00 26.59 29.59 46.88 -16.41 QP
546.650 -2.34 34.65 32.31 4c.88  -13.69 QP
REMARK:

1.Test receiver setting QP(Qusai Peak): RBW=120kHz

2.C.F=Antenna Factor+Cable Loss

3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit

5.The test distance is 3m.
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AUTOMATIC WIRELESS
Pr Nam T D 2023/12/2
oduct Name TURNTABLE est Date 023/12/28
Model Name AT-LP70XBT Test By Peter Chu
Test Mode X Temp & Humidity| 22.3°C, 49%
Horizontal
gpLeve! (dBuVim) Date: 2023-12-28
70
60
50
ao—
1 i B
L )
20
10
%30 100, 200. 300. 400. 500. 600. 700. 200. 900. 1000
Frequency (MHz)}
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB dBuV/m dBuV/m dB
31.91e 3.65 26.31 29.96 48 .00 -18.84 QP
49. 400 13.42 14.93 28.35 40 .00 -11.65 QP
899.778 11.67 17.%96 29.63 43.58 -13.87 QP
180.060 13.76 19.49 33.25 43,56 -10.25 QP
299,378 11.73 22.33 34.86 46.00 -11.94 QP
960.230 -2.39 34.59 32.20 54.00 -21.80 QP
REMARK:

1.Test receiver setting QP(Qusai Peak): RBW=120kHz
2.C.F=Antenna Factor+Cable Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit

4.The other

emission levels were 10dB below the limit

5.The test distance is 3m.
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9.6.3 TRANSMITTER RADIATED EMISSION ABOVE 1 GHz

Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27

Model AT-LP70XBT Test By Peter Chu

Test Mode GFSK(4.0) TX (CH Low) TEMP& Humidity | 21.8°C, 47%

Vertical

100 Level (dBuVim) Date: 2023-12-27

90

a0

70

60

40P
30
20
10

1000 4000. 6000. 28000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)

Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB

1125.850 42.43 -14.95 27.44 54.88 -26.56 Average

1125.950 £2.33 -14.99 37.34 74.08  -36.66 Peak
1585.57@ 42.74 -95.72 33.82 54.88 -20.58 Average
1985.570 t4.06 -9.72 44.34 74.08 -29.66 Peak
2296.140 37.55 -6.15 31.40 54.08 -22.60 Average
2296.140 48.06 -6.15 41.891 74.88 -32.@9 Peak
4383.770 33.81 -8.19 33.62 54.e6 -20.38 Average

4383.770 45.17 -8.19 44,98 74.e8 -29.82 Peak

REMARK:
1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T

2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit

5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(4.0) TX (CH Low) TEMP& Humidity 21.8°C, 47%
Horizontal
Date: 2023-12-27
100 Level (dBuVim) (5
90
20
T0
60
50
B ]
g
30
20
10
0100{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MH=z dBuV dB  dBuV/m  dBuV/m dB
1227.160 4l.e4 -14.19 27.45 54,08 -26.55 Average
1227.160 52.43 -14.19 38.24 74.88 -35.76 Peak
18592.470 38.43 -18.867 27.76 54.980 -26.24 Average
1852.470 45.26 -18.67 38.59 74.88  -35.41 Peak
2234,480 398.16 -6.39 32.77 54.00  -21.23 Average
2234.480 48.76 -6.39 42.37 74.08  -31.83 Peak
4g883.610 35.33 -8.19 35.14 54.88 -18.86 Average
4893.6l10 45,53 -8.19 45.34 74.98 -28.66 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW = 1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -




Page: 66 / 99

Report No.: TMTN2312001595NR Rev.: 00
Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(4.0) TX (CH Middle) TEMP& Humidity 21.8°C, 47%
Vertical
100 Level (dBuVim}) Date: 2023-12-27
90
80
70
&0
50
a8 i
40 :
30
20
10
131{1\0\0 4000. 6000. 8000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
1@1e@.230 43.26 -16.41 26.85 54.e0 -27.15 Average
1@1e@.230 53.46 -16.41 37.85 74.00 -36.95 Peak
1386.450 42.63 -13.23 29.48 54.80 -24.60 Average
1386.450 52.49 -13.23 39.26 74.00 -34.74 Peak
20806 .450 35.47 -9.46 38.01 54.886 -23.99 Average
20806 .450 51.64 -9.46 42,18 74.06  -31.82 Peak

4884.260 33.84 e.l1e 33.54 54.00
4884.260 44.68 e.l1e 44.78 74.00

-28.86 Average

-29.22 Peak

REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit

4. The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(4.0) TX (CH Middle) TEMP& Humidity 21.8°C, 47%
Horizontal
100 Level (dBuV/im}) Date: 2023-12-27
a0
20
T0
60
50 . 3
2
a0 4
30
20
10
01{]{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency {(MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
1223.450 42,14 -14.24 27.90 54.0@ -26.10 Average
1223.458 54.38 -14.24 48.86 74.08  -33.94 Peak
1876.340 359.43 -10.66 28.77 54.e@  -25.23 Average
1876.348 48.%6 -10.66 38.24 74.0@  -35.76 Peak
2249.520 38.29 -6.31 31.98 54.e8 -22.82 Average
2249.520 48.44 -6.31 42.13 74.08  -31.87 Peak
4384.320 34.29 8.10 34.39 54.e@ -19.61 Average
4884.320 45,53 8.1e 45.63 74.08  -28.37 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27

Model AT-LP70XBT Test By Peter Chu

Test Mode GFSK(4.0) TX (CH High) TEMP& Humidity | 21.8°C, 47%

Vertical

100 Level (dBuVim) Date: 2023-12-27

a0

80

70

60

aopt
30}
20

10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 128000. 20000. 22000. 24000. 26500
Frequency (MHz)

Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB

10e5.186 42.85 -16.43 26.42 54.88  -27.58 Average

1ee5.180 53.43 -16.43 37.08 74.88 -37.80 Peak
1302.180 42.47 -13.25 29,22 54.88 -24.78 Average
1392.180 51.38 -13.25 38.13 74.88  -35.87 Peak
2001.690 49.51 -5.52 30.95 54.08 -23.01 Average
2001.690 52.55 -5.52 43.03 74.88  -38.97 Peak
4955.550 32.84 9.50 33.34 54.08 -20.66 Average
4959.558 44.28 8.58 44.78 74.88  -29.22 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW = 1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit

5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(4.0) TX (CH High) TEMP& Humidity 21.8°C, 47%
Horizontal
Date: 2023-12-27
100 Level (dBuVim) 12
90
80
70
60
50
E 8
40?4 :
30
20
10
{31{]00 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Fregq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
1224.850 43,12 -14.21 28.91 54.98 -25.09 Average
1224.856 52.%6 -14.21 38.75 74.08  -35.25 Peak
1891.360 39.99 -18.71 29.28 54.98 -24.72 Average
1851.360 48.74 -18.71 38.83 74.98  -35.97 Peak
2256.280 38.41 -6.33 32.88 54.98 -21.92 Average
2256.280 49,25 -6.33 42,592 74.08  -31.88 Peak
4960.040 33.34 8.5 33.84 54.98 -20.16 Average
4960.040 44.26 8.5@ 44.76 74.98 -29.24 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4. The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(5.2) TX (CH Low) TEMP& Humidity 21.8°C, 47%
Vertical
Date: 2023-12-27
100 Level {(dBuvim} (=
90
80
70
60
50
45 8
402
30
20
10
G1000 4000. 6000. 2000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
1157.23@ 41.21 -14.44 26.77 54.e8 -27.23 Average
1157.230 51.73 -14.44 37.29 74.88  -36.71 Peak
1589.470 41.58 -3.71 31.87 54.e8  -22.13 Average
1989.478 53.24 -9.71 43.53 74.08  -30.47 Peak
2292.458 36.87 -6.18 30.65 54.88 -23.31 Average
2292.450 47.77 -6.18 41.59 74.08  -32.41 Peak
4803 .600 33.75 -8.19 33.56 54.98 -28.44 Average
4803.600 45.08 -8.19 44.89 74.08  -29.11 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW =1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(5.2) TX (CH Low) TEMP& Humidity 21.8°C, 47%
Horizontal
Date: 2023-12-27
100 Level ({dBuVim) e
90
80
70
&0
50 8
G
4024
30
20
10
G1{Jﬂﬂ 4000. 6000. 28000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency {MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MH=z dBuV dB  dBuV/m dBuV/m dB
1225.27@ 41.25 -14.21 27.04 54.08 -26.96 Average
1225.278@ 52.e4 -14.21 37.83 74.08 -36.17 Peak
1891.558 3B.68 -18.70 27.98 54.08 -26.02 Average
1891.558 48.03 -18.70 37.33 74.08  -36.67 Peak
2254 .0880 37.94 -6.31 31.63 54.08  -22.37 Average
2254 .080 47.39 -6.31 41.08 74.08  -32.92 Peak
4803 .060 34.50 -8.19 34.31 54.08 -19.69 Average
48083 .0860 45.33 -8.19 45.14 74.08  -2B.86 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW = 1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(5.2) TX (CH Middle) TEMP& Humidity 21.8°C, 47%
Vertical
Date: 2023-12-27
100 Level (dBuVWim) 1=
90
80
70
60
50 45 g
40
30
20
10
01000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
1186.700 42.53 -14.49 28.84 t4.88  -25.96 Average
1l86.700 52.e6 -14.49 37.57 74.08 -36.43 Peak
1978.2%0@ 41.52 -9.75 31.77 54.00 -22.23 Average
1978.2%0@ 53.08 -9.75 43.33 74.080  -30.87 Peak
2291.758 38.63 -6.18 32.45 54.08  -21.55 Average
2291.750 48.86 -6.18 41.88 74.080  -32.12 Peak
4884.5208 33.80 a.1e 33.908 54.e8 -20.18 Average
4884.5208 44,83 a.1e 44.93 74.08  -29.87 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit

4.The other emiss

ion levels were 10dB below the limit

5.The test distance is 3m.

This document cannot be reproduced except in full, without prior written approval of the Company. Zs# 45 457 /2 S HRF T » F oo Eay -




Page: 73/ 99

Report No.: TMTN2312001595NR Rev.: 00
Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(5.2) TX (CH Middle) TEMP& Humidity 21.8°C, 47%
Horizontal
Date: 2023-12-27
100 Level (dBuVW/m) e
90
20
T
60
50 3
6
4024
30
20
10
01{]{]{] 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
1222.5608 43.22 -14.24 28.98 54.08  -25.82 Average
1222.568 52.8e6 -14.24 37.82 74.e8 -36.18 Peak
1877.680 39.13 -18.66 28.47 54.88  -25.53 Average
1877.680 47.85 -10.866 37.29 74.08 -36.71 Peak
2258.186 38.86 -6.30 31.76 54.0e@ -22.24 Average
2250.180 47.29 -6.30 49.99 74.08 -33.01 Peak
4885.830 33.%8 8.1e 34.88 54.0@ -20.00 Average
4885.030 45.54 9.10 45.64 74.08 -28.36 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW =1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode GFSK(5.2) TX (CH High) TEMP& Humidity 21.8°C, 47%
Vertical
100 Level {dBuVim) Date: 2023-12-27
90
80
70
60
50
1 ]
4011
30
20
10
G1{]UU 4000. ©000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
1199.400 42.88 -14.46 27.54 54.88 -26.46 Average
1199.400 52.82 -14.46 37.57 74.88  -36.43 Peak
1588.126 42.863 -5.71 32.92 54.e8 -21.88 Average
1988.120 54.45 -9.71 44.74 74.88 -29.26 Peak
2290.480 37.23 -6.19 3l.e4 54.e8 -22.9%6 Average
2290.480 43.10 -6.19 41.91 74.e8 -32.@9 Peak
4555.280 32.50 8.50 33.40 54.8@ -20.60 Average
4959,2808 44.39 8.58 44.89 74.88 -29.11 Peak
REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW=1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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Product Name

AUTOMATIC WIRELESS TURNTABLE

Test Date

2023/12/27

Model

AT-LP70XBT

Test By

Peter Chu

Test Mode

GFSK(5.2) TX (CH High)

TEMP& Humidity

21.8°C, 47%

Horizontal

100

Level {dBuV/im)

Date: 2023-12-27

90
20

70

60

50
a0
30
20
10

0

Freg

loe2.220
loe2.220
1115.148
1115.148
2845.258
2845.250
4960.490
4960.490

Frequency (MHz)
Reading C.F Result Limit Margin Detector
PK
dBuV dB  dBuV/m dBuV/m dB

52.39 -16.44 35,95 74.00
41.52 -15.82 26.50 54.080
53.41 -15.82 38.39 74.08
359.862 -9.18 38.52 54.06
45.25 -9.18 48.15 74.00
33.16 a.58 33.66 54.00
44.29 a.58 44.79 74.00

-29.87 Average
-38.85 Peak
-27.58 Average
-35.61 Peak
-23.48 Average
-33.85 Peak
-20.34 Average
-29.21 Peak

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 12000. 20000. 22000. 24000. 26500

REMARK:

1.Spectrum analyzer setting Peak: RBW=1MHz, VBW=3MHz,Average: RBW=1MHz, VBW = 1/T
2.C.F=Antenna Factor+Cable Loss-Preamplifier gain+2.4GHz~2.5GHz Filter Insertion Loss
3.The result basic equation calculation is as follow:Result = Reading + C.F, Margin = Result-Limit
4.The other emission levels were 10dB below the limit
5.The test distance is 3m.
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9.6.4 RESTRICTED BAND EDGES
Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode CH Low TX/BLE 1M TEMP& Humidity 21.8°C, 47%
Horizontal
100 Level (dBuVim) Date: 2023-12-27
90
20 /’\
T0
60
=
SOMMMMWMWMMMMMWMWMW ey
40
30
20
10
G231{1 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390, 000 35.50 6.84 42.34 54.88 -1l1.66 Average
2390.000 44.70 6.84 51.54 74.80 -22.46 Peak
Vertical
100 Level (dBuVim) Date: 2023-12-27
90
80 ﬂ
70
. |
5{] S, bt T My ! WAW IW\M
40
30
20
10
G231{1 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2350.000 34.9@ 6.84 41.74 54.06 -12.26 Average
2350.000 44.23 6.84 51.87 74.06 -22.93 Peak
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode CH High TX/BLE 1M TEMP& Humidity 21.8C,47%
Horizontal
100 Level (dBuVim) Date: 2023-12-27
90
oSN
70
60 ,
J'I Mg, d; m s J.
S{JW i, ke P TS T Y U T Y TS PR P W Y W PR E T P T T
40
30
20
10
G247!'!':- 2478, 2480. 2482, 2484, 2486. 2483, 2490. 2492, 2494, 2496, 2498, 2500
Frequency (MHz}
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2483.500 34.82 6.94 41.76 54.00 -12.24 Average
2483.500 45,27 6.94 52.21 74.00 -21.79 Peak
Vertical
100 Level {dBuVim) Date: 2023-12-27
90
80
70
60
50 Py bf "\." 2 3 e . ety b "y .- Iy
40
30
20
10
02475 2478,  2480. 2482, 2484, 2486. 2488, 2490. 2492, 2494, 2496. 2493, 2500
Frequency (MHz)
Freq Reading C.F  Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2483.500 34.77 6.94 41.71 54.80 -12.29 Average
2483.500 44.51 6.94 51.45 74.00  -22.55 Peak
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode CH Low TX/BLE 2M TEMP& Humidity 21.8C,47%
Horizontal
100 Level {dBuV/m) Date: 2023-12-27
a0
70
&0
P T T e e S T — e R TV T L
40
30
20
10
02310 2320. 2330. 2340, 2350, 2360. 2370. 2380. 2390, 2400. 2407
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2390.000 35.60 6.84 42.44 54.08 -11.56 Average
2390.000 44.77 6.84 51.61 74.0@ -22.39 Peak
Vertical
100 Level (dBuV/m) Date: 2023-12-27
90
20 ﬁ
70
60
3
T BTN LR SRS RO T PRt PN ST IR S WUUL ¥R SRP BFRPE O TN TP S UNTTY PO e PO T - -
50 Pudra b anysbksd N
40
30
20
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2407
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m dBuV/m dB
2390.000 35.62 6.84 42.46 54.00 -11.54 Average
2390.000 44.78 6.84 51.62 74.00 -22.3B Peak
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Product Name | AUTOMATIC WIRELESS TURNTABLE Test Date 2023/12/27
Model AT-LP70XBT Test By Peter Chu
Test Mode CH High TX/BLE 2M TEMP& Humidity 21.8C,47%
Horizontal
100 Level {dBuVim) Date: 2023-12-27
90
o /‘\
70
60 -
i L T R S Y P o P i
40
30
20
10
024?'5 2478.  2480. 2482, 2484, 2486. 2488, 2490. 2492, 2494, 2496, 2498. 2500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.500 36.60 6.94 43.54 54.80 -10.46 Average
2483.500 45,25 6.94 52.19 74.00 -21.81 Peak
Vertical
100 Level (dBuV/m) Date: 2023-12-27
90
20
T0
60
2
gt *: ™ - e =
50
40
30
20
10
024?'5 2478,  2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498. 2500
Frequency (MHz)
Freq Reading C.F Result Limit Margin Detector
PK
MHz dBuV dB  dBuV/m  dBuV/m dB
2483.588 35.47 6.94 42.41 54.e8 -11.59 Average
2483.500 45.83 6.94 51.97 74.08 -22.03 Peak
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9.7 POWERLINE CONDUCTED EMISSIONS
LIMITS

§ 15.207 (a) Except as shown in paragraph (b) and (c) this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is conducted
back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not
exceed the limits in the following table, as measured using a 50 yH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the measurement of the

radio frequency voltage between each power line and ground at the power terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted limit (dBpv)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
05-5 56 46
5-30 60 50
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TEST SETUP
POWERLINE of POWERLINE
PERIPHERALS of EUT
120VAC ¢ ¢
60Hz — | LISN. LISN., ——=
120VAC
60Hz
EUT &
PERIPHERALS
120VAC
60Hz ISOLATE SPECTRUM ANALYZER
= TRANSFORMER JTEST RECEIVER
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80cm above the
horizontal ground plane. The EUT IS CONFIGURED IN ACCORDANCE WITH ANSI C63.10.

The resolution bandwidth is set to 9 kHz for both quasi-peak detection and average detection
measurements.

Line conducted data is recorded for both NEUTRAL and LINE.
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TEST RESULTS

No non-compliance noted.

Test Voltage: AC 120V, 60Hz

|Mode| No. AT-LP70XBT Test Mode Normal Operation
Environmental 0 o . .
Conditions 26.5C, 44% RH Resolution Bandwidth |9 kHz
Tested by Jeremy Zhong
LINE
(The chart below shows the highest readings taken from the final data.)
80 Level (dBuV) Date: 2024-01-10
70
60 I
40
30/
20 1t
10
00.150.2 0.5 1 2 5 10 20 30

Frequency (MHz)

Freq Reading C.F Result Limit Over Detector
Level Limit

MH=z dBuv dB dBuv dBuv dB

0.162 19.35 10.43 29.78 55.38 -25.60 Average

0.162 37.02 10.43 47.45 65.38 -17.93 QP
0.175 18.19 10.42 28.61 54.71 -26.10 Average
0.175 35.77 10.42 46.19 64.71 -18.52 QP

0.244 23.15 10.43 33.58 51.95 -18.37 Average
0.244 34.95 10.43 45.38 61.95 -16.57 QP
0.320 26.37 10.47 36.84 49.71 -12.87 Average
0.320 35.66 10.47 46.13 59.71 -13.58 QP
0.535 13.23 10.51 23.74 46.00 -22.26 Average
0.535 19.42 10.51 29.93 56.00 -26.07 QP
2.396 6.22 10.82 17.04 46.00 -28.96 Average

2.396 12.95 10.82 23.71 56.00 -32.23 QP
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|Mode| No. AT-LP70XBT Test Mode Normal Operation

Environmental

26.5C, 44% RH

Resolution Bandwidth

9 kHz

Conditions
Tested by Jeremy Zhong
NEUTRAL
(The chart below shows the highest readings taken from the final data.)
80 Level (dBuV) Date: 2024-01-10
70
60 |
50 2 |
40 W
30 ) ' i
1t
20
10 ‘
%1502 0.5 1 2 5 10 20 30
Frequency (MHz)
Freqg Reading C.F Result Limit Over Detector
Level Limit
MHZz dBuv dB dBuVv dBuV dB
0.187 18.22 10.38 28.60 54.15 -25.55 Bverage
0.187 35.94 10.38 46.32 64.15 -17.83 QP
0.223 21.24 10.39 31.63 52.69 -21.06 Average
0.223 35.99 10.39 46.38 62.69 -16.31 QP
0.329 26.67 10.44 37.11 49.49 -12.38 Average
0.329 34.28 10.44 44.72 59.49 -14.77 QP
0.866 9.43 10.54 19.97 46.00 -26.03 BAverage
0.866 14.83 10.54 25.37 56.00 -30.63 QP
2.110 g.41 10.75 19.16 46.00 -26.84 Average
2.110 15.48 10.75 26.23 56.00 -29.71 QP
14.213 5.26 15.12 20.38 50.00 -29.62 Average
14.213 15.48 15.12 30.60 00.00 -29.40 QP
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10. ANTENNA REQUIREMENT
10.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device.
And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi

are used, the power shall be reduced by the amount in dB that the directional gain of the antenna exceeds

6dBi.

10.2 ANTENNA CONNECTED CONSTRUCTION

Manufacturer: Sunitec
Type: Layout Antenna
Model: AT-LP70XBT
Gain: 3.33 dBi

=== END of Report ===
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