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1. General Information
1.1.Description of Device (EUT)

EUT Name . JAYKAY e-FIN 2.0
Model No. . JK-EF2.1-SUS
Model Difference : N/A
Power supply : Input: DC 3.7V From Battery
AC 120V/60Hz From Adapter
Operation frequency . 2402-2480MHz
Max. RF output power: © 3.17dBm
Modulation : GFSK
Antenna Type . Internal Antenna, Maximum Gain is 0.91 dBi
Intend use environment  : Residential, commercial and light industrial environment

1.2.Channel List

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
00 2402 14 2430 28 2458
01 2404 15 2432 29 2460
02 2406 16 2434 30 2462
03 2408 17 2436 31 2464
04 2410 18 2438 32 2466
05 2412 19 2440 33 2468
06 2414 20 2442 34 2470
07 2416 21 2444 35 2472
08 2418 22 2446 36 2474
09 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456
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1.3.Summary of test result

RF PART
Test Items Test Requirement Result
Antenna requirement FCC part 15.203/15.247(b)(4) PASS
AC Power Line Conducted Emission FCC part 15.207 PASS
Conducted Peak Output Power FCC part 15.247 (b)(3) PASS
Channel Bandwidth& 99% OCB FCC part 15.247 (a)(2) PASS
Power Spectral Density FCC part 15.247 (e) PASS
Band Edge FCC part 15.247(d) PASS
Spurious Emission FCC part 15.205/15.209 PASS
Duty Cycle Correction Factor - PASS
Remark:
N/Ais an abbreviation for Not Applicable.
Measurement Uncertainty is not taken into account for conformity statement

1.4.Special Accessories and Auxiliary Equipment

Description Manufacturer Model No. Hardware Version Software Version
Computer HP 14s / /

DC Power / / / /

Serial port DOREWIN CH 340

1.5.Test mode

The special RF test software was used to control EUT work in Continuous BLE TX mode, and select test
channel, wireless mode.

Test mode Low channel Middle channel High channel
GFSK 2402MHz 2440MHz 2480MHz

Note: Only the worst Data Record in the report
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1.6.Block Diagram

AC Power Line Conducted Emission

N/A

Radiated Emission

EUT DC Line | pC Power
Conducted Spurious
Spectrum
EUT Analyzer
Serial port PC
board

1.7.Test Conditions

Category Normal Conditions Extreme Conditions
Temperature range 15-35C N/A
Humidity range 20-75% N/A
Pressure range 86-106kPa N/A
Power supply Input:DC 12V N/A

Note: N/A is an abbreviation for Not Applicable.

1.8.Measurement Uncertainty (95% confidence levels, k=2)

ltem MU Remark
Uncertainty for radio frequency +7X10-8
Conducted Emissions (150kHz~30MHz) +2.54dB
Radiated Emission(9KHz~30MHz) +1.6 dB

Radiated Emission(30MHz~1GHz)

Vertical: +=4.14dB
Horizontal: =4.25dB

Radiated Emission(1GHz~6GHz) +3.9dB
Radiated Emission(6GHz~18GHz) +4.3dB
Radiated Emission(18GHz~40GHz) +3.38dB
Uncertainty for conducted RF Power +0.20dB

Conducted spurious emissions +0.24dB
Uncertainty for temperature 0.6C
Uncertainty for humidity 1%
Bandwidth + 1.5x10-6
Time +2%

Test Report
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Duty Cycle | +2% |
Remark: The coverage Factor (k=2), and measurement Uncertainty for a level of Confidence of 95%

1.9.Test Facility

Site Description

Name of Firm : | Shenzhen BKC Testing Co., Ltd.

Room 103, 1/F, Huaya Building, Huaya Industrial Park, Longhua Community,

Site Location Longhua District, Shenzhen, Guangdong, China.

ISED CAB identifier : | CNO188

ISED Company Number | : | 34333

FCC Designation

Number CN1416

FCC Test Firm

Registration Number 701543
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1.10.Test Equipment

Conducted Test Site

Iltem | Kind of Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
1 LISN R&S ENV216 102762 Mar. 10. 2026 Mar. 09. 2027
2 EMI Test Receiver R&S ESCI 101424 Mar. 10. 2026 Mar. 09. 2027
3 Rf cables HTEC HCE 2M-CE N/A Mar. 10. 2026 Mar. 09. 2027
Coupling/
4 Diamond CX210 N/A Mar. 10. 2026 Mar. 09. 2027
Decoupling Network
5 | CE Testing software EZ EZ-EMC N/A N/A N/A
Radiated Test Site(Below 1G and Above 1G)
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
1 Antenna Schwarzbeck VULB 9168 01321 Mar. 20. 2025 Mar. 19. 2028
2 EMI Test Receiver R&S ESRP 101478 Mar. 10. 2026 Mar. 09. 2027
3 Preamplifier HP 8447D 2727A05345 | Mar. 10. 2026 Mar. 09. 2027
4 Double Ridged | SCHWARZBEC | gy 15 920D 02621 Mar. 10. 2025 | Mar. 19. 2028
Broadband K
5 Preamplifier Schwarzbeck BBV 9718D 00041 Mar. 10. 2026 Mar. 09. 2027
6 Rf cables HUBERI;SUHNE 8M-RE N/A Mar. 10. 2026 Mar. 09. 2027
7 Rf cables HUBERI;SUHNE 1.5M-RE N/A Mar. 10. 2026 Mar. 09. 2027
8 Rf cables HUBERI;SUHNE 1.5M-AP-RE N/A Mar. 10. 2026 Mar. 09. 2027
9 Loop antenna TESEQ HLA6121 58357 Mar. 16. 2026 Mar. 15. 2027
10 | Spectrum analyzer R&S FSP40 200061 Mar. 09. 2026 Mar. 10. 2027
Double Ridged
11 Broadband Horn COM-POWER AH-1840 10100009 Mar. 10. 2026 Mar. 09. 2027
Antenna
12 Spectrum Agilent N9020A MY50510311 | Mar. 10. 2026 Mar. 09. 2027
13 | RE Testing software EZ EZ-EMC N/A N/A N/A
RF Test Site
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Last calibration | Calibrated until
1 Spectrum Agilent N9020A MY50510311 | Mar. 10. 2026 Mar. 09. 2027
2 Vector source Agilent N5182A MY47420223 | Mar. 10. 2026 Mar. 09. 2027
3 | Alinstrument Rohde & CMW 500 101131 | Mar.10.2026 | Mar. 09.2027
Schwarz
4 | RFAutomatic Test TST TSTRFs62 | MW2004T1BKI \1or 09. 2026 | Mar. 10. 2027
System -34
5 Spectrum analyzer R&S FSP40 200061 Mar. 09. 2026 Mar. 10. 2027
Test software
| Software name | RF Testing software
Test Report Tel:4000-875-382 0755-84829082 Web:Http://www.bkc-lab.com Page 9 of 56
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Software version 2.0.0.0
Software name RE Testing software
Software version EMEC-03A2 RE+
Software name CE Testing software
Software version EMEC-3A1+
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2. Conducted emission at the mains terminals test

2.1.Limit
Test Requirement: FCC Part15 C Section 15.207
Test Method: ANSI C63.10-2020+Cor.1-2023
Test Frequency Range: 150KHz to 30MHz
Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

Frequency Limits dB(uV)
A Quasi-peak Level Average Level
0.15 ~ 0.50 66 ~ 56* 56 ~ 46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

2.2.Test Setup

Receiver | PC

2.3.Test Procedure

interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and forth forming a
bundle 40 cm long or less, hanging approximately in the middle between the ground plane and the table. The
minimum bend radius of the cable shall not be exceeded. If the bend radius causes the bundle length to exceed
40 cm, the bend radius shall determine the bundle length,

1/0 cables that are connected to a peripheral shall be bundled in the centre. The end of the cable may be
terminated if required using correct terminating impedance. The total length shall not exceed 1 m - if possible.
The EUT is connected to one AMN. Measurement terminals of AMNs and AANs shall be terminated with 50 Q
if

not connected to the measuring receiver. AMNs are placed directly on the horizontal ground plane 0,8 m from
the EUT and 40 cm from vertical ground plane if the vertical ground plane is the RGP (see also Figure 10 a)).
Alternatively (as shown in Figure 10 b), AMNSs are placed on the vertical ground plane 0,8 m from the EUT, if
the horizontal ground plane is the RGP, which is 40 cm below the EUT, To reach the 0,8 m distance, the AMNs
may have to be moved to the side, All auxiliary equipment is connected to a second AMN if this second AMN is
capable of supplying the necessary power. in cases where a single AMN is not capable of supplying the
necessary power, several AMNs may be used to supply the auxiliary equipment, AANs are used for unshielded
twisted pair cables containing 1, 2, 3 or 4 pairs, and current probes may be used for other cables (unshielded

Test Report Tel:4000-875-382 0755-84829082 Web:Http://www.bkc-lab.com Page 11 of 56
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or shielded).

Cables of hand-operated devices, such as keyboards, mouses, etc., shall be placed as close as possible to the

host.

Non-EUT components being tested.

Rear of EUT, including peripherals, shall all be aligned and flush with rear of table-top.
Rear of table-top shall be at a distance of 40 cm from a vertical conducting plane that is bonded to the floor

ground plane.

Tolerances of cable lengths and distances are as practical as possible

2.4 Test Result

Conducted Emission Test Data
Temperature: 25.3°C Relative Humidity: 55%
Pressure: 1008hPa Phase : L
Test Voltage : AC120/60Hz Test Mode Charging
20 dBu¥
f0

EDI\_‘\'-.‘\

60 \__

FCC Bart15 CE-Clazz B_QP

[ |
FLC Rari15 CE:Clazs B_AVe

40 2
30
20 peak
AVG
10
0
-10
-20
-30
-40
0.150 0.320 0.50 0.80 (MHz] 4.0 60 90 30.000
No. | " | @By | (@) | @B | @Bw) | @B |
1 0.1538 26.09 19.76 45 85 6579 |-19.894| QP
2 0.1538 578 19.76 2554 5679 |-30.25) AVG
3 0.3060 20.54 19.68 4022 6008 |-19.86| QP
L. 0.3060 0.88 19.68 2056 5008 |-29.52| AVG
e 06260 19.66 19.81 3947 56 .00 |-16.53| QP
6 06260 265 19.81 22 46 46.00 |-23.54| AVG
7 0.8860 10.28 19.72 30.00 5600 |-26.00| QP
8 0.8860 -2.13 19.72 17.59 46.00 |-28.41| AVG
2] 1.6860 5.99 19.69 2968 56.00 |-26.32| QP
10 16860 -2.52 19.68 1717 46 00 |[-28.83| AVG
11 2.8460 8.34 19.74 29.08 56.00 |-26.92| QP
12 2.8460 -3.82 19.74 1592 46.00 |-30.08| AVG
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Conducted Emission Test Data
Temperature: 25.3°C Relative Humidity: 55%
Pressure: 1008hPa Phase : N
Test Voltage : AC120/60Hz Test Mode Charging
20 dBu¥
70 ' e i :
&0 \_\ L | | | F[i[: Part15 CE-Clasz B_QP
50 \-“_\ N _ _ Hit Fart15 CE:Clazs B_AVYe
1. (3 ’
40 - L -8 11
= X % 8 10 2 . | peak
20 | g Y |
AYG
10
1]
-10
-20
-30
-40
0.150 0.30 0.50 0.80 [MHz] 4.0 6.0 9.0 30.000
No | ke | @By | @) | @B | @By | @) |
1 02420 2027 1969 39.96 6203 |-22.07| QP
2 02420 4.26 19.69 2395 5203 |-28.08| AVG
3 0.3220 20.65 19.72 4037 5966 |[-19.29| QP
4 0.3220 4.77 19.72 24 49 4966 |-2517| AVG
h 0.6460 23.82 19.78 43 60 56.00 |-1240| QP
6 0.6460 7.84 19.78 2762 46.00 |-18.38| AVG
7 1.7860 16.70 19.80 36.60 56.00 |[-19.40| QP
] 1.7860 216 19.90 2206 4600 |[-23.94| AVG
9 2.5140 15.51 19.88 35.39 56.00 |[-2061| QP
10 2.5140 0.94 19.88 2082 46.00 |-25.18| AVG
11 3.8480 14.92 19.78 3470 56.00 |-21.30| QP
12 3.8460 022 19.78 19.56 4600 |-26.44| AVG

Note:1.Level = Reading + factor; Margin = Level - Limit

2.Have pre-scan all modulation and all test channel, found CHOO(GFSK-1M-2402) which it was worst case,
so only show the worst case’ s data on this report.
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3. Radiated Spurious Emissions

3.1.Limit

Test Requirement:

FCC CFRA47 Part 15 Section 15.209 & 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10-2020+Cor.1-2023
Test Result: PASS
Measurement 3m
Distance:
Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak | 200Hz 600Hz Quasi-peak
150KHz-30MHz | Quasi-peak | 9KHz 30KHz | Quasi-peak
30MHz-1GHz Quasi-peak | 120KHz | 360KHz | Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 3MHz Average
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency i
(MHz) uV/m D's‘(trf‘;‘ce uVv/m dBuV/m
0.009 ~0.490 | 2400/F(kHz) | 300 | 10000 * 2400/F(kHz) 20'°9(24°%/0F (kHz)) +
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20'09(2400%““"2)) *
1.705 ~ 30 30 30 100 * 30 20log(30) +40
30 ~ 88 100 3 100 20log(100)
88 ~ 216 150 3 150 20log(150)
216 ~ 960 200 3 200 20log(200)
Above 960 500 3 500 20log(500)
Test Report Tel:4000-875-382 0755-84829082 Web:Http://www.bkc-lab.com Page 14 of 56
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3.2.Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the setup
accordance with the ANSI C63.10-2020+Cor.1-2023.

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

. 3m.
EUT
ry
O.8mi Turn Table
v
l 1
_l__
PC | Spectrum | | AMP | | Combining
System Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table

PC Spectrum | AMP | | Combining
System Analyzer Network

Test Report Tel:4000-875-382 0755-84829082 Web:Http://www.bkc-lab.com Page 15 of 56
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

[ bore-sight antenna ]

! Turn Table Absorbers
: AAAA
| 1
_I__
PC a Spectrum ; AMP |+ Combining
System Analyzer Network

Anechoic 3m Chamber [ bore-sight antenna ]

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
3m
|< ______________________________
EUT
S —E—r
1.5m,:
1 é‘
PC | Spectrum | | AMP [ Combining
System Analyzer Network
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3.3.Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane for below 1GHz and 1.5m for above
1GHz.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y and Z axis positioning(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand),the worst condition was tested putting the eut in Z axis,so the
worst data were shown as follow.
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3.4.Test Result

Test Frequency: 9KHz~30MHz

The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1GHz

Radiation Emission Test Data
Temperature: 25.1°C Relative Humidity: 56%
Pressure: 1008hPa Phase : Horizontal
Test Voltage : DC 12V Test Mode GFSK-CHO00

80 dBu¥/m

70

60

FCC Part15 RE-Class|B_30-1000MHz
50 Mbigin -6 dE

40 I,._ __ Pﬁ: | N S
30
n=
i
20 1 2 | 3 me wwr"*"’w

—uLm
_>|:m

10
? 30.000 50 70 100 (MHz2) 300 400 600 1000.000
No. Frequency | Reading | Factor Level Limit |Margin i
(MHz) (dBuV) | (dB/m) [|(dBuV/m)|(dBuV/m)| (dB)

1 53.8818 29.10 -10.38 18.72 40.00 [-21.28( QP
2 179.3863 30.46 3213 1833 43.50 [-2517| QP
3 218.3085 29.94 -10.91 19.03 46.00 ([-26.97| QP
4 300.3672 48.13 -9.66 38.47 46.00 |[-753 | QP
5 340.7817 43.71 -9.19 34.52 46.00 [-11.48( QP
6 389.3549 42.13 -8.60 33.53 46.00 [-1247( QP
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Radiation Emission Test Data
Temperature: 251°C Relative Humidity: 56%
Pressure: 1008hPa Phase : Vertical
Test Voltage : DC 12v Test Mode GFSK-CHO00

80 dBu¥Y/m

70
60
FCC Part15 AE-Class|B_301000MHz
5[. Mbr gin B dB !—
w | | IS N . |
1 2 3 4 et
20 ﬁn Pt T .‘xll " o MMM
T G AV NVATLS
10
? 30000 50 70 100 (MHz) 300 400 600 1000.000
K5 Frequency | Reading | Factor | Level Limit  (Margin| ..
' (MHz) (dBuV) [ (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 39.7146 33.50 | -10.77 | 22.73 40.00 |-17.27| QP
2 55.8047 3489 | -10.71 2418 40.00 |-15.82| QP
3 97.1148 3713 | -12.50 | 24.63 43.50 |(-18.87| QP
4 148.4410 39.25 | -1487 | 2438 43.50 |-19.12| QP
S 291.0360 36.47 -9.81 26.66 46.00 |(-19.34| QP
6 387.9920 36.30 -8.62 27.68 46.00 |-18.32| QP
Note:

1.Level = Reading + factor; Margin = Level - Limit

2.Have pre-scan all modulation and all test channel, found CHOO(GFSK-1M-2402) which it was worst case,
so only show the worst case’ s data on this report.
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1GHz~25GHz
Frequency Metgr Pre—.ampli Cable | Antenna | Emission Limits Margin
Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
V 4804.00 65.93 30.55 5.77 24.66 65.81 74.00 -8.19 Pk
V 4804.00 46.61 30.55 5.77 24.66 46.49 54.00 -7.51 AV
V 7206.00 66.59 30.33 6.32 24.55 67.13 74.00 -6.87 Pk
V 7206.00 46.25 30.33 6.32 24.55 46.79 54.00 -7.21 AV
V 9608.00 66.81 30.85 7.45 24.69 68.10 74.00 -5.90 Pk
V 9608.00 46.52 30.85 7.45 24.69 47.81 54.00 -6.19 AV
\Y 12010.00 65.84 31.02 8.99 25.57 69.38 74.00 -4.62 Pk
V 12010.00 46.95 31.02 8.99 25.57 50.49 54.00 -3.51 AV
H 4804.00 66.23 30.55 5.77 24.66 66.11 74.00 -7.89 Pk
H 4804.00 47.10 30.55 5.77 24.66 46.98 54.00 -7.02 AV
H 7206.00 66.91 30.33 6.32 24.55 67.45 74.00 -6.55 Pk
H 7206.00 46.44 30.33 6.32 24.55 46.98 54.00 -7.02 AV
H 9608.00 66.46 30.85 7.45 24.69 67.75 74.00 -6.25 Pk
H 9608.00 46.38 30.85 7.45 24.69 47.67 54.00 -6.33 AV
H 12010.00 66.66 31.02 8.99 25.57 70.20 74.00 -3.80 Pk
H 12010.00 46.40 31.02 8.99 25.57 49.94 54.00 -4.06 AV
Frequency Metgr Pre-lampli Cable | Antenna | Emission Limits Margin
Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2440MHz
V 4880.00 66.37 30.55 5.77 24.66 66.25 74.00 -7.75 Pk
V 4880.00 45.72 30.55 5.77 24.66 45.60 54.00 -8.40 AV
V 7320.00 66.40 30.33 6.32 24.55 66.94 74.00 -7.06 Pk
V 7320.00 46.11 30.33 6.32 24.55 46.65 54.00 -7.35 AV
V 9760.00 66.24 30.85 7.45 24.69 67.53 74.00 -6.47 Pk
V 9760.00 46.62 30.85 7.45 24.69 47.91 54.00 -6.09 AV
\' 12200.00 66.08 31.02 8.99 25.57 69.62 74.00 -4.38 Pk
V 12200.00 46.98 31.02 8.99 25.57 50.52 54.00 -3.48 AV
H 4880.00 66.56 30.55 5.77 24.66 66.44 74.00 -7.56 Pk
H 4880.00 46.10 30.55 5.77 24.66 45.98 54.00 -8.02 AV
H 7320.00 66.55 30.33 6.32 24.55 67.09 74.00 -6.91 Pk
H 7320.00 46.38 30.33 6.32 24.55 46.92 54.00 -7.08 AV
H 9760.00 66.77 30.85 7.45 24.69 68.06 74.00 -5.94 Pk
H 9760.00 46.13 30.85 7.45 24.69 47.42 54.00 -6.58 AV
H 12200.00 66.55 31.02 8.99 25.57 70.09 74.00 -3.91 Pk
H 12200.00 47.01 31.02 8.99 25.57 50.55 54.00 -3.45 AV
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Frequency Metgr Pre-.ampli Cable | Antenna | Emission Limits Margin
Polar Reading fier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz

\Y; 4960.00 66.15 30.55 5.77 24.66 66.03 74.00 -7.97 Pk
\Y; 4960.00 46.08 30.55 5.77 24.66 45.96 54.00 -8.04 AV
\ 7440.00 65.93 30.33 6.32 24.55 66.47 74.00 -7.53 Pk
\ 7440.00 46.52 30.33 6.32 24.55 47.06 54.00 -6.94 AV
\ 9920.00 66.12 30.85 7.45 24.69 67.41 74.00 -6.59 Pk
\ 9920.00 46.69 30.85 7.45 24.69 47.98 54.00 -6.02 AV
\ 12400.00 66.34 31.02 8.99 25.57 69.88 74.00 -4.12 Pk
\ 12400.00 46.10 31.02 8.99 25.57 49.64 54.00 -4.36 AV
H 4960.00 65.96 30.55 5.77 24.66 65.84 74.00 -8.16 Pk
H 4960.00 46.16 30.55 5.77 24.66 46.04 54.00 -7.96 AV
H 7440.00 66.08 30.33 6.32 24.55 66.62 74.00 -7.38 Pk
H 7440.00 46.25 30.33 6.32 24.55 46.79 54.00 -7.21 AV
H 9920.00 65.97 30.85 7.45 24.69 67.26 74.00 -6.74 Pk
H 9920.00 46.34 30.85 7.45 24.69 47.63 54.00 -6.37 AV
H 12400.00 66.17 31.02 8.99 25.57 69.71 74.00 -4.29 Pk
H 12400.00 46.78 31.02 8.99 25.57 50.32 54.00 -3.68 AV

Note: 1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier;
Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.
3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.
4.Have pre-scan all modulation and all test channel, found GFSK-1M which it was worst case, so only show the
worst case’ s data on this report.
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Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Polar Frequenc Met(_er Prg-. Cable | Antenna | Emission Limit Margi Detec
(HIV) y Reading | amplifier | Loss Factor level (dBuVv n tor Result
(MHz) (dBuV) (dB) (dB) (dB/m) | (dBuV/m) /m) Type
Low Channel; 2402MHz
H 2310.00 66.09 30.22 4.85 23.98 64.70 74.00 | -9.30 PK PASS
H 2310.00 46.52 30.22 4.85 23.98 4513 54.00 | -8.87 AV PASS
H 2390.00 63.58 30.22 4.85 23.98 62.19 74.00 | -11.81 PK PASS
H 2390.00 46.79 30.22 4.85 23.98 45.40 54.00 | -8.60 AV PASS
H 2400.00 65.32 30.22 4.85 23.98 63.93 74.00 | -10.07 PK PASS
H 2400.00 46.41 30.22 4.85 23.98 45.02 54.00 | -8.98 AV PASS
\Y 2310.00 66.70 30.22 4.85 23.98 65.31 74.00 | -8.69 PK PASS
V 2310.00 46.26 30.22 4.85 23.98 44.87 54.00 | -9.13 AV PASS
\Y 2390.00 58.93 30.22 4.85 23.98 57.54 74.00 | -16.46 PK PASS
\Y 2390.00 46.14 30.22 4.85 23.98 44.75 54.00 | -9.25 AV PASS
GFSK V| 240000 | 6140 | 3022 | 485 | 23.98 60.01 | 74.00 | 1399 | PK | PASS
V 2400.00 46.92 30.22 4.85 23.98 45.53 54.00 | -8.47 AV PASS
High Channel: 2480MHz
H 2483.50 63.73 30.22 4.85 23.98 62.34 74.00 | -11.66 PK PASS
H 2483.50 46.87 30.22 4.85 23.98 45.48 54.00 | -8.52 AV PASS
H 2500.00 65.12 30.22 4.85 23.98 63.73 74.00 | -10.27 PK PASS
H 2500.00 45.97 30.22 4.85 23.98 44 .58 54.00 | -9.42 AV PASS
\Y 2483.50 66.20 30.22 4.85 23.98 64.81 74.00 | -9.19 PK PASS
\Y 2483.50 46.66 30.22 4.85 23.98 45.27 54.00 | -8.73 AV PASS
\Y 2500.00 59.48 30.22 4.85 23.98 58.09 74.00 | -15.91 PK PASS
\Y 2500.00 46.84 30.22 4.85 23.98 45.45 54.00 | -8.55 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier; Margin= Emission Level - Limit

Have pre-scan all modulation and all test channel, found GFSK-1M which it was worst case, so only show the worst case’
s data on this report.
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4. Conducted Spurious Emissions

4.1.Limit

Test Requirement:  FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;

ANSI C63.10-2020+Cor.1-2023
Test Result: PASS

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 conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies 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 Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

4.2 Test Setup

Spectrum

EUT

4 3.Test Procedure

Analyzer

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

2. Set the spectrum analyzer:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to _ 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz.

d) Set the VBW _[3 X RBW].

e) Detector = peak.
f) Sweep time = auto couple.
g) Trace mode = max hold.

h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to establish the reference level.

4 4 Test Result

Mode Frequency Max Value (dBm) Limit (dBm) Verdict
(MHz)
BLE 1M 2402 -55.08 -17.24 Pass
BLE 1M 2440 -55.22 -17.29 Pass
BLE 1M 2480 -55.03 -17.89 Pass
BLE 2M 2402 -54.44 -17.56 Pass
BLE 2M 2440 -54.45 -17.53 Pass
BLE 2M 2480 -54.91 -18.14 Pass
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5. Band Edge Measurement

5.1.Limit

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;

ANSI C63.10-2020+Cor.1-2023

Test Limit: Regulation 15.247 (d),In any 100 kHz bandwidth outside the frequency band 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 conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies 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. 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 Mode: Transmitting

5.2.Test setup

Spectrum
Analyzer

EUT

5.3.Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its antenna
terminal to measurement instrument via a low loss cable. Then set it to any one measured frequency within its
operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span including
100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

5.4 Test Result

Mode Frequency (MHz) Max Value (dBm) Limit (dBm) Verdict
BLE 1M 2402 -60.19 -17.24 Pass
BLE 1M 2480 -62.51 -17.89 Pass
BLE 2M 2402 -43.43 -17.56 Pass
BLE 2M 2480 -62.08 -18.14 Pass
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6. -6 dB Bandwidth and 99% Bandwidth Measurement

6.1.Limit
Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method:

6.2.Test Setup

EUT

6.3.Test Procedure

Spectrum
Analyzer

KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019; ANS| C63.10-2020+Cor.1-2023

According to ANSI C63.10-2020+Cor.1-2023 Section 11.8.2: The automatic bandwidth measurement
capability of an instrument may be employed using the X dB bandwidth mode with X set to 6 dB, if the
functionality described in 11.8.1 (i.e., RBW = 100 kHz VBW = 3 x RBW, and peak detector with
maximum hold) is implemented by the instrumentation function. When using this capability, care shall be
taken so that the bandwidth measurement is not influenced by any intermediate power nulls in the
fundamental emission that might be =6 dB.

99%: Set RBW = 1%~5% of 99% bandwidth, VBW = [3 X RBW], Sweep = Auto.
6.4.Test Result

Mode Frequency (MHz) -6 dB Limit -6 dB Bandwidth | 99% OBW (MHz) | Verdict
Bandwidth (MHz)
(MHz)
BLE IM 2402 0.669 0.5 1.008 Pass
BLE 1M 2440 0.668 0.5 1.008 Pass
BLE 1M 2480 0.665 0.5 1.009 Pass
BLE 2M 2402 1.184 0.5 2.009 Pass
BLE 2M 2440 1.178 0.5 2.009 Pass
BLE 2M 2480 1.177 0.5 2.014 Pass
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7. Maximum Peak Output Power

7.1.Limit

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019;
ANSI C63.10-2020+Cor.1-2023

FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequency Range Result
(MHz)
15.247(b)(3) Pej’:,kovo\/g:p“t 1 watt or 30dBm 2400-2483.5 PASS
7.2.Test Setup
Spectrum
EUT P
Analyzer

7.3.Test Procedure

ANSI C63.10-2020+Cor.1-2023 Section 11.9.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth that is
greater than the DTS bandwidth.

a)Set the RBW = DTS bandwidth.

b)Set VBW = 3 RBW.
c)Set span = 3 x RBW

d)Sweep time = auto couple.

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.
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7.4.Test Result

Mode Frequency (MHz) Conducted Power Limit (dBm) Test Result
(dBm)
BLE 1M 2402 3.14 30 PASS
BLE 1M 2440 3.00 30 PASS
BLE 1M 2480 242 30 PASS
BLE 2M 2402 3.17 30 PASS
BLE 2M 2440 3.00 30 PASS
BLE 2M 2480 2.41 30 PASS
Note: ANT Gain =0.91dBi.
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8. Power Spectral Density

8.1.Limit

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB 558074 D01 15.247 Meas Guidance v05r02 April 2, 2019; ANSI C63.10-2020+Cor.1-2023

FCC Part15 (15.247) , Subpart C

Section Test ltem Limit Frequz\r/\”ci'yzg?ange Result
FCC part .
15.247 (e) Power Spectral Density 8dBm/3kHz 2400-2483.5 PASS
8.2.Test Setup
Spectrum
o Analyzer

8.3.Test Procedure

KDB 558074 D01 DTS Meas Guidance v04 April 5, 2017 section 10.2

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz , Span = 1.5 times the DTS channel bandwidth(6
dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

8.4.Test Result

Mode Frequency Total PSD Limit (dBm/3KHz) | Verdict
(MHz) (dBm/100KHz)
BLE 1M 2402 2.76 8 Pass
BLE 1M 2440 2.71 8 Pass
BLE 1M 2480 2.1 8 Pass
BLE 2M 2402 2.45 8 Pass
BLE 2M 2440 2.47 8 Pass
BLE 2M 2480 1.86 8 Pass
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9. Duty Cycle Correction Factor (DCCF)

9.1.Limit
9.2.Test Setup
EUT Spectrum
Analyzer

9.3.Test Procedure

1.The transmitter output was connected to the spectrum analyzer through an attenuator, the path loss was
compensated to the results for each measurement.

2.Set to the maximum power setting and enable the EUT transmit continuously

3.Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel, RBW= 8 MHz,

VBW = RBW, Sweep = as necessary to capture the entire dwell time channel

Detector function = RMS, Trigger mode

Measure and record the duty cycle data

9.4 . Test Result

Mode TX Frequency | T on Period | Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB)| Variation (%)
2402 1.660 1.875 88.53 0.53 0.03
M SISO 2440 1.661 1.875 88.59 0.53 0.03
2480 1.663 1.876 88.65 0.52 0.03
2402 0.850 1.250 68.00 1.67 0.02
2M SISO 2440 0.850 1.250 68.00 1.67 0.03
2480 0.849 1.250 67.92 1.68 0.01
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1.2 Test Graph
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10. Antenna Requirement

According to the FCC Part 15 Paragraph 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. This product has an
integrated antenna fulfills the requirement of this section.

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. This product has an integrated antenna fulfills the requirement of this
section.

15.247(b)(4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section,
if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (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.

This product has an Internal antenna, and the maximum antenna gain is 0.91 dBi, fulfills the requirement
of this section.
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11. Test Photographs

Please see the attachment for Test Photographs.

Appendix |I: Photos of the EUT

Please see the attachment for External Photographs and Internal Photographs.
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