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TEST REPORT
Test Report No. : CTL2606182011-WF i aa

Equipment under Test

Sample No

Model /Type

Listed Models

Model Difference

Applicant

Address

Manufacturer

Address

Record Player

CTL260618201001, CTL260618201002

: 2IHSK1033

: 2IHSK1033BRNRZ2, T101, T102, T103, T104, T104A,

T105, T106, T107, T108, T108-1, T108-2, T109

. All these models are identical in the same PCB, layout and

electrical circuit, only the model number are different.

Hitek Group Co., Limited

RM 18 27/F HO KING COMM CTR 2-16 FAYUEN ST
MONGKOK KL Hong Kong China

Huizhou Tengfei Electronic Technology Co., Ltd

- 2nd Floor, Building B, No.13 Wuyi Avenue West,

Chenjiang Street, Zhongkai High tech Zone, Huizhou

Test result

Pass *

*In the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the issuing testing

laboratory.
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1. SUMMARY
1.1. TEST STANDARDS

The tests were performed according to following standards:
47 CFR Part 15, Subpart C 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems
that are in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ANSI C63.10:2020: American National Standard for Testing Unlicensed Wireless Devices
KDB 558074 D01 v05r02: KDB558074 D01 15.247 Meas Guidance v05r02

1.2. Test Description

47 CFR Part 15, Subpart C 15.247

47 CFR Part 15, Subpart C 15.207 AC Power Conducted Emission PASS
47 CFR Part 15, Subpart C 15.247(a)(1)(i) 20dB Bandwidth PASS
47 CFR Part 15, Subpart C 15.247(d) Spurious RF Conducted Emission PASS
47 CFR Part 15, Subpart C 15.247(b) Maximum Peak Output Power PASS

Pseudorandom Frequency Hopping

47 CFR Part 15, Subpart C 15.247(a) S PASS
equence

47 CFR Part 15, Subpart C 15.247(a)(1)(iii) g”mber of hopping frequencyé Time of | prgg
ccupancy

47 CFR Part 15, Subpart C 15.247(a)(1) Frequency Separation PASS

47 CFR Part 15, Subpart C 15.205/15.209 Radiated Emissions PASS

47 CFR Part 15, Subpart C 15.247(d) Band Edge Compliance of RF Emission | PASS

47 CFR Part 15, Subpart C 15.203/15.247 (b) | Antenna Requirement PASS
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1.3. Test Facility
1.3.1 Test laboratory

Company Name: | Shenzhen CTL Testing Technology Co., Ltd.

Address 1: Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.
Address 2: FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community

Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.2 Test location

All tests were performed at:

Company Name: Shenzhen CTL Testing Technology Co., Ltd.

[ 1Main location Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.

<] Satellite location | FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community
Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.3 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2017 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd, EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2017 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC CAB identifier: CN0041
Main Company Number :9618B
Satellite Company Number:35187

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Main Company Number:9618B and Satellite Company Number:35187.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Designation No.: CN1216. Test Firm Registration 399832.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
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responsibility of continued compliance of the device.
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Hereafter the best measurement capability for CTL laboratory is reported:

Measurement

Test Uncertainty Notes
Conducted Emission 0.15-30MHz +3.11dB (1)
Radiated Emission 0.009~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.5dB (1)
Radiated Emission Above 1GHz +5.08dB (1)
20dB Emission Bandwidth +1.9% (1)
Carrier Frequency Separation £1.9% (1)
Maximum Power Spectral Density Level +0.98 dB (1)
Number of Hopping Channel £1.9% (1)
Time of Occupancy +0.11% (1)
Max Peak Conducted Output Power 10.98 dB (1)
Band-edge Spurious Emission +1.21dB (1)

Conducted RF Spurious Emission

9kHz-7GHz:+1.09dB
7GHz-26.5GHz: +3.27dB

(1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=1.96.

(2) Decision rule for Statement of Conformity: The measurement uncertainty is not taken into

account but only measured result.
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2. GENERAL INFORMATION

2.1. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 18°C-28°C

Relative Humidity: 30%-60%

Air Pressure: 965Pa-1030Pa

2.2. General Description of EUT

Product Name:

Record Player

Model/Type reference:

2IHSK1033

EUT Rated Voltage:

Model:M4-050100U
Input:100-240V~50/60Hz 0.3A
Output:5.0V=—=1.0A

Test Voltage: DC 5V from AC adapter
Bluetooth

Version: Supported BR/EDR
Modulation: GFSK, m/4DQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number: 79
Channel separation: 1MHz
Antenna type: PCB Antenna

Antenna gain:

0.07dBi provided by [X] Applicant [ | Manufacturer

Note1: For more details, please refer to the user’s manual of the EUT.
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2.3. Description of Test Modes and Test Frequency

The Applicant provides communication tools software to control the EUT for staying in continuous
transmitting and receiving mode for testing.There are 79 channels provided to the EUT and Channel

00/39/78 were selected to test.

Operation Frequency :

Channel Frequency (MHz)
00 2402
01 2403
38 2440
39 2441
40 2442
77 2479
78 2480

Preliminary tests were performed in each mode and packet length of BT, and found worst case as
bellow, finally test were conducted at those mode and recorded in this report.

Test Items Worst case
Conducted Emissions DH5 Middle channel
Radiated Emissions and Band Edge DH5
Maximum Conducted Output Power DH5/2DHS5
20dB Bandwidth DH5/2DH5
Frequency Separation DH5/2DH5 Middle channel
Number of hopping frequency DH5/2DH5

Time of Occupancy (Dwell Time)

DH1/DH3/DH5 Middle channel
2DH1/2DH3/2DHS5 Middle channel

Out-of-band Emissions

DH5/2DH5

RF Cable List and Details

RF Cable RF Cable loss RF Cable loss provided by
RG316 0.5dB >{ Applicant [ |Manufacturer [ | Testing Laboratory(CTL)
Software Version: BT _Tool.exe
Test Mode Power level
BT BR 4
BT EDR 4
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2.4. Equipments Used during the Test
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Conducted Emission

Test Equipment Manufacturer | Model No. Serial No. _Last_ cellion
calibration Due
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 2026/01/05 | 2027/01/04
ROHDE &
LISN SCHWARZ ESH2-75 860014/010 2026/01/05 | 2027/01/04
- ROHDE &
Limitator SCHWARZ ESH3-72 100408 2026/01/05 | 2027/01/04
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emission
Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal.Due
Active Loop Antenna Da Ze ZN30900A / 2025/07/02 | 2026/07/01
ULTRA-BROADBAND .
ANTENNA Sunol Sciences Corp. JB1 Antenna A061713 2025/07/02 | 2026/07/01
Horn Antenna S“”O'Circr')ences DRH-118 A062013 | 2026/01/05 | 2027/01/04
Horn Antenna Ocean Microwave OBH100400 26999002 2025/07/03 | 2026/07/02
MRT
Amplifier Technology(Suzhou)Co., | MRT-AP01M06 S-001 2025/07/03 | 2026/07/02
Ltd
Amplifier Agilent 8449B 3008A02306 | 2026/01/05 | 2027/01/04
Amplifier Brief&Smart LNA-4018 2104197 2025/07/03 | 2026/07/02
EMI Test Receiver ROHDE & SCHWARZ ESPI 100434 2025/07/02 | 2026/07/01
Spectrum Analyzer RS FSP 1164.4391.38 | 2025/07/03 | 2026/07/02
Software:
Name of Software: Version:
EZ EMC(Below 1GHz) V1.1.4.2
EZ EMC(Above 1GHz) V1.1.4.2
RF Conducted
. Model .
Test Equipment Manufacturer No Serial No. Last Cal. Cal.Due
Spectrum Analyzer Keysight N9020A MY53420874 2025/07/03 | 2026/07/02
Tempera,\t/luggf'“m'd'ty Jivu MC501 2025/07/03 | 2026/07/02
Software:
Name of Software: Version:
TST-PASS V2.0.2

2.5. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended to comply with Section 15.247 of the 47 CFR Part 15, Subpart

C Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.207

Limit (dBuV)
Frequency range (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
TEST CONFIGURATION
Shielded Foorns
EUT
Test
» Feceiver
NLEm LISH

TEST PROCEDURE

1.

The equipment was set up as per the test configuration to simulate typical actual usage per the
user’'s manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used
and is placed on the ground plane as per ANSI C63.10:2020.

Support equipment, if needed, was placed as per ANSI C63.10:2020.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2020.

The adapter received AC120V/60Hz power through a Line Impedance Stabilization Network
(LISN) which supplied power source and was grounded to the ground plane.

All support equipments received AC power from a second LISN, if any.

The EUT test program was started. Emissions were measured on each current carrying line of
the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The
LISN has two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were
taken: one with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load;
the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to the Analyzer /
Receiver.

Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.
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TEST RESULTS
SCAN TABLE: "Voltage (SK-30M)FIN"
Short Déscriptian: LS0E-30M Voltage
Level [484V]

-

B e i

== =

e

S T A .

1 i 1
L i i I
150k Mits 400k GO0k BODE 1M M I 4 BMOGM BM 10M 200 30M

x x xMES CTLIE0E22613_Fin

MEASUREMENT RESULT: "mﬂﬁﬂﬂﬂﬁlj_fin"

6/22/2026 T:Z4PM

Freguency Leve]l Transd Limit Margin Detector Line FE
MH=z dBpv dB dBpV dB
0.1&3500 37. &0 10.3 63 27.7 QP L1l GHD
0.190500 35.10 10.3 &4 28.9 QP L1l GHKD
0.334500 38.50 10.3 59 20.8 QF L1 GHD
0.348000 39.40 10.3 59 19.6 QF Ll GHD
0.99L500 22.40 10.7 56 3.6 QP Ll GHD
1.626000 Z26.50 10.7 56 28.5 QF L1 GHD

MEASUREMENT RESULT: "CTL260622613 fin2™

62272026 T7:24PM

Freguency Leyel Transd Limit Margin Detector Line FE
MHz dBpv dBE dBpV dB
0.334500 30.70 10.3 43 1B.& AV Ll GHD
0.348000 20.30 10.3 413 28.1 AV Ll GHD
0.447000 15.00 10.4 47 31.% AV Ll GHD
0.&76500 12.50 10.5 48 3.5 AV Ll GHD
0.726000 7.10 10.5 18 8.3 AV Ll GHD

1.053000 5.30 10.7 46 6.1 AWV Ll GHD
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SCAN TABLE: "Voltage (9K-30M)FIN"
Zhort Description: 150K-30M Voltage

Report No.: CTL2606182011-WF

i

___uxy

Frequency [Hz]

= = xMES CTL2EQEIIELA Edim

MEASUREMENT RESULT: "CTLEﬁﬂEEEEl{_fiﬂ"

62272026 T7:E7PM
Freguency Level Transzd Limit Margin Detector
MH= dBpV dB dBpV dB
0.139500 32.00 10.3 &4 31.6 QP
0.330000 39.00 10.3 &l 20.5 QF
0.34B8000 36.90 10,3 59 22.1 QP
0.415500 21.70 10.3 54 5. EB. QP
0.456000 1E.30 10.4 57 37.3 QF
D.&81000 21.50 10.5 56 LS. QP

MEASUREMENT RESULT: "CTLEEG&EEEI{_finE"

6f22/2026 T:Z7PH
Freguency Leyel Transd Limit Margin Detector
MHz dBpW dB  dBpW dB
0.330000 35.00 10.3 30 14.5 AV
0.343500 19.40 10.3 43 28.7 AV
0.5ZB000 19.30 10.4 46 26.1 AV
0.83z2000 18.10 10.8 46 27.% AV
1.162500 16.40 10.7 46 28.6 AV
1.833500 13.30 10.7 46 .7 AV

Line FE

o
]
-+
el

GHD
GHD
GHD

GHD
GHD

Line FE

HEEEEE

GHD
GHD
GHD
GHD

GHD
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3.2. Radiated Emissions and Band Edge

Limit

Report No.: CTL2606182011-WF

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated
emission out of authorized band shall not exceed the following table at a 3 meters measurement

distance.

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)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/m)
0.009-0.49 3 20log(2400/F(KHZz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

TEST CONFIGURATION

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

EUT

Turn Table

e

0.8m

3m ————————>

RX Antenna

Ground Plane

Receiver |

il

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

A

Turn Tahle

(e ]

IO.B m

Ant. feed

point

+H

1-4 m

!

Ground Plane
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Ant.feed |
point )
3m ———>»

EUT

1-4 m

Turn Tahle

T ]./

Ground Plane

Test Procedure

1. Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane,
and above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn
table which is 1.5m above ground plane.

2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0°C to 360°C to acquire the highest emissions from EUT

3. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed.

5. The EUT was pretested with 3 orientations placed on the table for the radiated emission
measurement —X, Y, and Z-plane. The X-plane results were found as the worst case and were
shown in this report.

TEST RESULTS

Remark:

1. We measured Radiated Emission at GFSK, 1m/4 DQPSK mode from 9 KHz to 25GHz and recorded
worst case at GFSK DH5 mode..

2. For below 1GHz testing recorded worst at GFSK DH5 low channel.

3. For above 1GHz testing recorded worst at GFSK DH5 low channel.

4. Radiated emission test from 9 KHz to 10th harmonic of fundamental was verified, Found the

emission level are attenuated 20dB below the limits from 9 kHz to 30MHz, so it does not recorded
in report.
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Horizontal

Shenzhen CTL Tasting Technology Co., Lid
Tel: +86-755-85486154
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

File :CTL 2
2 didim

Radiated Emission Measurement
Dty -#5404 Dt 2026/06523 Tima: 01519

N B R O o e el

-
o ! - ; — Y N — =

Sita LAE Chamber 1 Folarization: Horizontal Tempessture:  25(C)
Limit: FCC Part15 Class B_30-1000MHz Fower:  AG1Z060H: Humiity: 50 %
EUT: / Distance: 3m
MN: T104A
Mode: WORKING
Note: |

BT
Fio: FT:;L::TF ?ﬁgdu:‘r? [lsm ;d'éq']‘{ﬁln} [dél_u':in} *1:31 S H'ﬁ-'?i':“ *[::T EAE ] R nmory
1 | 316201 | 38.83 | -11.86 | 2697 | 4000 |13.03| peak | 100 | 314 | P
7 | 7066998 | A4DG61 | -11.31 | 2930 | 46.00 |16.70| peak | 100 | 334 | P
3 | 7796067 | 3767 | -1013 | 2754 | 4600 |1B.46| peak | 100 | 145 | P
4 | 9159678 | 37.15 | 958 | 2759 | 4600 | 1841 peak | 100 | 314 | P
5 | E753489 | 37.14 | 811 | 2803 | 4600 |17.97 | peak | 100 | 265 | F
6 | 9355463 | 37.06 | -BA4 | 2862 | 4600 |17.38| peak | 100 | 254 | P
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Vertical

Shenzhen CTL Tasting Technology Co., Lid
Tel: +85-755-89486194
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

File CTL 2

bt Al

Radiated Emission Measurement
Data #5455 Dt POIEI0EZI Time: 0:16:05

L ket ol MM"ﬂ I
= M‘m -EI“.'!‘MM bl

z

Pl

-0 |
o R om0 MHz 200,00 e LT

Sita LAB Chamber 1 Polarization:  Vertical Tempesature:  25(C)
Limit: FCC Part15 Class B_30-1000MHz Power  ACIZG0H: Humidty:  50%
EUT: / Distance: 3m
MN: T104A
Mode: WORKING
Note: |

BT
i Fﬁﬁzﬁw ?ﬁgduﬁ ;Eﬁ?m“{ :dlézﬁn} {dBLudehﬂ}h:g e ”E-"?? A[T-;-T il || paTLETE
1 | 320667 | 3827 | -12.04 | 2523 | 4000 | 1377 | peak | 100 | 283 | F
2 | 706.6999 | 4533 | -11.31 | 3402 | 4600 |1198 | peak | 100 | 115 | P
3 | B57.0247 | 3740 | 953 | 2787 | 4600 |1813 | peak | 100 | 26 | P
4 | B76099 | 3720 | BS4 | 2836 | 4600 |17.74 | peak | 100 | Z24 | P
§ | 9192866 | 3748 | -B52 | 2894 | 4500 |17.06| peak | 100 | 234 | P
B | 9520937 | 3639 | BA42 | 2797 | 4600 |1803 | peak | 100 | 895 | P
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For 1GHz to 25GHz
Note: GFSK and Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is

reported.

CHOO Horizontal
e Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-T55-89486154
S Unit 01A&B&CAD-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu
Radiated Emission Measurement
File :RF2 Dl 8T EED Duarter: JOIEI0E2D Time: 19:09:13
Boy  didvim
o
=)
S W N W f——
w0 1’.Il" ¥ . . ihepeak
J_J,.,I.-T“. /
At
A0 ; ;\... .r\.';m" L-'ii"-":l r"'l'l
¥ ; HIPA"*M rw-,l flosy
W | co ..L.l.:'.,ui_!".r..th'x“-]fa"ui' -
WE‘W“W“
a
10
L1}
100 600 i ] BUIE] BO0O00 b0, 00
Site LAB Chamber 1 Polarization: Horizontal Temperature:  25{C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Humadity: 50%
EUT: Distance: m

MMz
Mode: BT 2402MHz
Note: CTL2606182011-WF

st F?:::Ty ?ggﬂrw'g [Em méﬂﬁn} {déﬂin}% et T-?t!ﬂ ‘:?;TT EJE |\ Heman
1 | 2400753 | 5455 | -18.53 | 3602 | 7400 |3798| peak | 100 | 23 | P
2 | 2930633 | 4991 | 14.1B | 3573 | 7400 |3827 | peak | 100 | 278 | P
3 | 4804110 | 581D | -B05 | 4905 | 7400 |2495| peak | 100 | 343 | P
4 | 5713856 | 4822 | 730 | 3892 | 7400 |350B| peak | 100 | 208 | P
5 | 9613430 | 5623 | 374 | 524 | 7400 |2151| peak | 200 | 32 | P
B | 14450131 | 4B95 | 248 | 5144 | 7400 |2256| peak | 200 | 20 | P
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CHOO0 Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&BACED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

Radiated Emission Measurement

Fil= :RF2 Drata -#TEE8 Ciate: 20260629 Tine: 19:09:58
Bup  diuhim
T
(1]
- & _iepesk
T A Mapgpd
i . N*-.-..-'"I"-,. L N.]
X [
= )ﬁ’w gr“"ﬁl-h Tk
- L Ia o
b, Vﬁ*}w"ﬁf"‘w ’.,)"
i)
1a
L]
1 00 = : i T Vi 00
Site LAB Chamber 1 Polarization:  Vertical Tempersture:  26{5)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Humickty:  50%
EUT: Distanca: 3m

MMz
Mode: BT 2402MHz
MNote: CTL26061B2011-WF

Frequency |Reading | Factor | Level | Limit |Margin Height | Acimth
Mo | aHz) | (@Buv) | (dBm) |(dBuvim)|(@Buvim)| (aB) |P%=™| em | ideg) |FYF| Remark

2400.753 55.05 -18.53 36.52 T4.00 |37.48 | peak 100 53
2864.712 50.13 -14.13 36.00 T4.00 |38.00 | peak 100 356
4027.554 45.71 -B.893 36.78 T4.00 |37.22 | peak 100 318
4804.110 55.78 -83.05 46.73 T4.00 |27.27 | peak | 200 356
9613.430 54.27 -3.74 50.53 T4.00 |23.47 | peak | 200 356
15443405 | 47.B64 361 5125 T4.00 |22.75| peak 100 328

Bl el el el

Ghfin| & | paj =
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CH39 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +B6-755-82486194
Unit 01A&BACED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File :RF2 Crala -#TE91 Dharte: 203606529 Tirne: 19:08:18

B0p  diie

o

[1]

N ;
X o By b pnak
= ¥ P
a Wil
@ 1 - ,}‘-"J"‘- #
¥
L . o A A
W L e HI._,‘ P ;;uﬂ.l
et

e W A &'

]

1a

L]

0 i g M GO0 00 .00
Site LAB Chamber 1 Polarization: Horizontal Temperature:  25{C)
Limit: FCC PART 15C ABOVE 1GHz PK Pawet: Humickty:  50%
EUT: Distance: 3m
MM
Mode: BT 2441MHz
Note: CTL2ZE06182011-WF

Frequenty | Reading | Factor | Lewvel Limit  |Margin Height | Asimuth
No. | aiHz) | (dBuv) | (dBim) |(dBuvim)|(@Buvim)| (gB) [P | em | (deg) |P/F| Remark
1 | 2565776 | 4604 | -1479 | 3125 | 7400 [4275 | peak | 00 | w8 | P
2 | 2956155 | 4979 | -13.76 | 3603 | 7400 [3797 | peak | 200 | 41 | P
3 | 488B.151 | 5769 | -9.2% | 4840 | 7400 |2560| peak | 100 | 343 | P
4 | 7179527 | 4714 | 501 | 4213 | 7400 [3187 | peak | 100 | B8 [P
5 | o7aie0z | 5341 | -280 | 5051 | 7400 [234% | peak | 100 | 50 | P
6 | 15046.851 | 47.84 318 | 5102 | 7400 [2298| peak | 100 | 50 | P
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CH39 Vertical

Shenzhen CTL Tasting Technodogy Co., Lid
Tel: +86-755-89486154
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File -RF2 Crata #7850 Drartes: 20IEI0E529 Time: 19:07:02

B0 dbuvie

o
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5 E X 1 Lok

a ® P
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A i.-“'**‘p T
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1 Wwi ﬁa.'J'-rN

30 TI _Ml"ulrhn"

A K

Fotl

L]

LN

Ly ) i [T i 0a
Site LAS Chamber 1 Polarization:  Vertical Temperature:  25{C)
Limit: FCC PART 156 ABOVE 1GHz PK Power: Humickty: 50 %
EUT: Distance: 3m
MM
Mode: BT 2441MHz
Mote: CTL2606182011-WF

Frequency |Reading | Factor | Level | Limit |Margin Height | Azimuth
No. | “oaz) | (dBuv) | (dBim) |(dBuvim)|(dBuvim)| (aB) [P | (em | (deq) |P/F| Remark
1 | 2442751 | 5141 | -1B.73 | 3268 | 7400 |4132| peak | 200 | 292 | P
2 | 2956.155 | 4945 | -1376 | 3568 | 7400 |38.31| peak | 100 | 172 | P
3 | 4B88.151 | 5482 | -3238 | 4553 | 7400 |2B47 | peak | 100 | 356 | P
4 | 7221.150 | 4666 | 4038 | 4257 | 7400 |3143 | pesk | 100 | 34 | P
5 | e78i602z | 5022 | -290 | 4732 | 7400 |2668| peak | 100 | 356 | P
6 | 14408425 | 4864 | 206 | 5160 | 74.00 | 2240 | peak | 100 | 172 | P
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CH78 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&BACED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

Radiated Emission Measurement
Fil= :RF2 Drata -#TE8E Ciate: 20260629 Tine: 19:13:16
Bup  diuhim
T
(1]
[
&l & fuhfﬂ‘bﬂa&
E E w“nﬂ'r
§ 7ol
40 Mﬁ&x.f.'._'l.-'ﬁ..._r‘k“.!n_u
L
1 s ﬁ' i .'v"”l’n“"ﬂ‘r'*'lﬂ
30 I . b”ﬁ\ll‘\.ll‘ulk.'
q..?‘w'“w‘h Mv'#“'hu“u i
i)
1a

L]

1 0 = : i T — oo o0
Sita LAB Chamber 1 Polarization: Horizontal Temperamre:  25(C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Humidity:  50°%
EUT: Distanca: 3m
MM
Mode: BT 2480MHz
Note: CTL2ZE061820711-WF

Frequency |Reading | Factor | Level | Limit |Margin Msight | Azimath
Mo | aHz) | (@Buv) | (dBm) |(dBuvim)|(@Buvim)| (aB) |P%=™| em | ideg) |FYF| Remark
1 | 2478310 | 5276 | -18.63 | 3413 | 7400 |3987 | peak | 100 | 41 | P
3 | 2947.623 | 4970 | 1358 | 36.12 | 7400 |378B| peak | 100 | 187 | P
3 | 4950307 | 5586 | 873 | 46.13 | 7400 |2787| peak | 100 | 306 | P
4 | 7179527 | 4848 | 501 | 4147 | 7400 |3253 | peak | 200 | 123 | P
5 | 11044.129 | 4843 | 009 | 4742 | 7400 |2658 | peak | 100 | 343 | P
6 | 15046.851 | 49.00 | 3.18 | 5218 | 7400 |2182 | peak | 100 | 288 | P
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CH78 Vertical

Shenzhen CTL Tesfing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File :RF2 Data -#7EET Diale: JOTE/DE9 Time: 19:14:01
g dluim
™ |
EQ
&l = \.g- Lhtipeak
#r Ty r
Wit
| ; .aL-.'.f'”"*q R
P o
. A .""\“l e w,,rff’ oy
» | ] trl-f“'r Plp
h“#ym‘ﬁ M-“I‘- IF\F"'W‘L
e I
1a
ol
Vi i e Wiz GO0 00 fiiion_ o
Site LAB Chamber 1 Polarization: Vertical Temperature: 25{C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Hurmacity: 50%
EUT: Distanca: 3m

MMz
Mode: BT 2480MHz
MNote: CTL26061B2011-WF

No. Frmhgz!;q Tﬁiﬁ :I:::g?tmﬂ; {dlﬂ-.;ﬁjl'n} méﬂﬂfm} ﬁfﬁ F— T-"i?l A;:T FfF| Remark
2478310 | 5041 | -1863 | 3178 | 7400 |4222 | peak | 100 | 246
7856155 | 4954 | -13.76 | 3578 | 74.00 |38.22 | peak | 100 | 319
4859307 | 5238 | 873 | 4266 | 7400 |3134 | peak | 200 | 356
B177.627 | 4646 | -7.16 | 39.30 | 7400 |3470| peak | 100 | zz&
11076.096 | 4646 | 0B9 | 4735 | 7400 |2665 | peak | 100 | 282
15003422 | 4795 | 324 | 5118 | 7400 |2281 | peak | 100 | 337

G en| = fefra]—
T|O|w(O DD

REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

3. Margin value = Limit value- Emission level.

4. PK detector measurement value is lower than the average limit. Therefore, there is no need to test
AV detector measurements.

5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is for AV
value.

6. For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value; RMS detector is
for AV value.

7. Other emissions are attenuated 20dB below the limits from 9kHz to 30MHz, so it does not recorded
in report.

8.18GHz-26GHz not recorded for no spurious point have a margin of less than 6 dB with respect to the
limits.

9.While performing the testing, the notch filter is used for avoiding test instrument overload.
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Results of Band Edges Test (Radiated)
Note: GFSK, Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is
reported.

CHOO0 Horizontal
e Shenzhen CTL Tasting Technology Co., Lid
j@ Tel: +B6-T55-B9486154
o Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu
Radiated Emission Measurement
File -RFZ Drartan #7703 Drate: HOIEDEZD Tine: 194255
7o diuim
W ‘ f';
Bf | !
i ” \
I
&7 ‘ 'll
& T -
57 ML gl RN B AR " w_— W— i e bk &H@ft\“'ﬂ"ﬂ 'I e
f—_ - el AV
E) !
2
2000600 Z301.000  ZFEEZie0  FRNE000 ZRO000 Mzl FIGGO00  FNFT 000 Za00.G00  FEEL000 240000

Sita LAB Chamber 1 Polarization: Horzonital Temperature: 25C)
Limit: FCC PART 15C Ponwer: Hurricity: 50 %
EUT: Distance: 3m

M

Mode: BT 2402MHz
MNota: CTL2E06182011-WF

" Frequency |Reading | Factor | Lewvel | Limit |Margin]|,, . | Height | Asimuth
e (MHz) (dBuV) | (dBim) |(dBuMim)|(dBuvim)| (dB) fem) | (deg.)

2310.000 24 22 A1.55 5577 T4.00 |18.23 | peak 180 4 F
2 2350.000 2568 3299 S8.8T T4.00 | 1533 | peak 150 1897 P
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CHO00 Vertical

Shenzhen CTL Tasting Technology Co., Lid
Tel: +86-T55-05486194
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File RF2 DCrarkay 7T Duarbe: 202606029 Time: 19:43:42
T S -
ar
ar ih‘l
" ]
H
) +
3
) F— | NPT NI SV T T Me-_-'iﬂj_fhrpm
II
4 \
Ml S| v v — e ————— e e
ar
T

AR FITO00 FREO0E T FEAA0MT  FMADN0 (MHA FIEO00 ETON FI0e00  FE0nn Hio.om

Site LAB Chamber 1 Polarization: VWertical Temperature: 25C)
Limit: FCC PART 15C Power: IHumicity: 50%
EUT: Distance: 3m

MM

Mode: BT 2402MHz
Mote: CTL2ZE06182011-WF

No. | Frequency |Reading | Factor | Level Limit  [Margin|p, Height | Azimuth
: (MHz) (dBuV) | (dBim) |(dBulim)|(dBulim)| (dB) fem) | (deg.)

2310.000 2528 31.55 o684 7400 [17.16 | peak 150 183
2310.000 13.37 31.55 44 82 5400 | 908 | AVG 150 183
2390.000 24 B4 3289 5763 7400 [16.37 | peak 150 177
2390.000 13.65 32.99 4664 5400 | 736 | AVG 150 177

Remark

o u|o|o| 3

A L B —
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CH78 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&BACAD-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

Fila RF2 Dt #7701 Dale: 202606129 Tirne: 19:35:52
7.0 e
ar =
A
)
o A
"
7 r'np Iy
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T
| 1y
= 7 Y
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T e, (Vi VP IUTVUNTINN PR PP INUTRUT W PEPURP VT TRURTY JRPUTTY i) Soer
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T J) S L S AVE
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TG00 S7SH00 TG BARLAND  SAGPI00  (Milz G400 SAG0GH0  SS024B0 2506200 2510000

Site LAE Charmber 1 Polarization: Horizontal Temperature: 25(C)
Limit: FCC PART 15C Power: Humickty: 50 %
EUT: Distance: Im

AT

Mode: BT 2480MHz
Mote: CTL2606182011-WF

Frequency | Reading | Factor | Lewel | Limit |Margin Meight | Azimaith
No. | "Mz} | (dBuvy | (dBim) |{dBuvim)|(dBuvim)| (@B) |P*™| tem | (deqy |P/F| Remark

2483.500 26.26 33.03 5929 7400 [14.71 | peak 150 154
2483.500 20,10 33.03 53.13 54.00 087 | AVG 150
2500.000 2443 3zor 57.50 7400 [16.50 | peak 150
2500.000 13.38 3zor 4645 54.00 755 | AVG 150

e | G| RO =
e
Al el
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CH78 Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +85-755-89486194
Unit 01A&B&CAD-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

Radiated Emission Measurement

File :RF2 Drartay ;#7702 Drate: PO2EA0EET Time: 19:36:58
1070 deim ! .
w
&7 ﬁ-}x
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Site LAB Chamber 1 Polarization: VWertical Temperature: 25{C)
Limit: FCC PART 15C Power: Humicity: 50 %
EUT: Distance: 3m

R

Mode: BT 2480MHz
Mote: CTL2606182011-WF

No. | Frequency |Reading | Factor | Level | Limit [Marginf,, .. | Heg:t | Acicih

(MHz) | (dBuv) | (dBim) [(dBuVim)|{dBuvim)| (dB) fem) | (e
2483500 | 2482 | 3303 | 5795 | 7400 [16.05] peak | 150 | 192
2483500 | 1557 | 3303 | 4860 | 5400 | 540 | AvG | 150 | 133
2500000 | 2400 | 3307 | 5707 | 7400 [1693] peak | 150 | 182
2500000 | 1370 | 3307 | 4677 | 5400 | 723 | avG | 180 | 182

Remark

ulu|w|w| 3

e | G B3| =
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3.3. Maximum Peak Output Power
Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels: 1 watt.

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

Test Procedure

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

a) Set the RBW > 20 dB bandwidth of the emission being measured.

b) Set VBW = RBW.

c) Set span Approximately five times the 20 dB bandwidth, centered on a hopping channel.
d) Sweep time = Auto.

e) Detector=Peak.

f) Trace mode=Max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level..

Test Configuration

SPECTRUM
EUT ANALYZER

Test Results

Raw data reference to Section 2 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.4. 20dB Bandwidth
Limit
For frequency hopping systems operating in the 2400MHz-2483.5MHz no limit for 20dB bandwidth.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with RBW= 1% to 5% of the OBW,

VBW= approximately 3xRBW.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 20dB.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 1 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.5. Frequency Separation

LIMIT

According to 15.247(a)(1),frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is
greater.

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with300 KHz RBW and 300 KHz
VBW.

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST RESULTS

Raw data reference to Section 3 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.6. Number of hopping frequency
Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set spectrum
analyzer start 2400MHz to 2483.5MHz with 300 KHz RBW and 300 KHz VBW.

Test Confiquration

SPECTRUM

EUT ANALYZER

Test Results

Raw data reference to Section 4 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.7. Time of Occupancy (Dwell Time)
Limit

The average time of occupancy on any channel shall not be greater than 400 milliseconds within a
period of 400 milliseconds multiplied by the number of hopping channels employed.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set

center frequency of spectrum analyzer=operating frequency, RBW shall be <channel spacing and
where possible RBW should be set >> 1 /T, where T is the expected dwell time per channel,
VBW=RBW, Span 0Hz.

Test Configuration

SPECTRUM

EUT ANALYZER

Test Results

Raw data reference to Section 5 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.8. Out-of-band Emissions

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF con-ducted or a radiated
measurement, pro-vided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter com-plies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum
analyzer to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing
these setting are made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Raw data reference to Section 6 of document No. CTL2606182011-WF_Bluetooth_Appendix.
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3.9. Pseudorandom Frequency Hopping Sequence
TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an output power no greater than 125
mW. The system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the
hop-ping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register
whose 5" and 9" stage outputs are added in a modulo-two addition stage. And the result is fed back to
the input of the first stage. The sequence begins with the first one of 9 consecutive ones, for example:
the shift register is initialized with nine ones.

@® Number of shift register stages:9
@® Length of pseudo-random sequence:29-1=511 bits
@® Longest sequence of zeros:8(non-inverted signal)

I i
r’+ <

S

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 78 1 37577

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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3.10. Antenna Requirement

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.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum gain of antenna was 0.07dBi.
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4. Test Setup Photos of the EUT
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5. Photos of the EUT
External Photos of EUT
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Internal Photos of EUT
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