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1. Test Report Declare

Applicant: Guangzhou Shirui Electronics Co., Ltd

192 Kezhu Road, Scientech Park, Guangzhou Economic & Technology

Address: Development District, Guangzhou, Guangdong, China

Manufacturer: Guangzhou Shirui Electronics Co., Ltd

192 Kezhu Road, Scientech Park, Guangzhou Economic & Technology

Address: Development District, Guangzhou, Guangdong, China
Product Name: Smart Pen

Brand Name: NA

Model Name: SP30, SP30* (*=A-Z, or blank)

Difference Description: All models are identical to each other, except for model name.
We Declare:

The equipment described above is tested by Guangzhou Jingce Testing Technology Co., Ltd. and in
the configuration tested the equipment complied with the standards specified above. The test results
are contained in this test report and Guangzhou Jingce Testing Technology Co., Ltd. is assumed of full
responsibility for the accuracy and completeness of these tests except as provided information by
clients.
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2. Summary of Test Results
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Summary of Test Results

Clause Test Items FCCI/ISED Rules Test Results
. . FCC Part 15.247 (a) (2)
0,
1 g:r?d\?v?dntgwmth and 99 % Occupied RSS-247 Clause 5.2 (a) Pass
ISED RSS-Gen Clause 6.7
FCC Part 15.247 (b) (3)
2 Peak Conducted Output Power RSS-247 Clause 5.4 (d) Pass
. FCC Part 15.247 (e)
3 Power Spectral Density RSS-247 Clause 5.2 (b) Pass
4 Conducted Bandedge and Spurious | FCC Part 15.247 (d) P
Emission RSS-247 Clause 5.5 ass
FCC Part 15.247 (d)
. . FCC Part 15.209
5 FE{ra:]cli;aStlgﬂ Bandedge and Spurious FCC Part 15.205 Pass
RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For AC FCC Part 15.207 N/A
Power Port RSS-GEN Clause 8.8
7 Antenna Requirement FCC Part 15.203 Pass

RSS-GEN Clause 6.8

3. Test Laboratory
Guangzhou Jingce Testing Technology Co., Ltd.

Add.: No.10, Hefeng No.1 street, Huangpu District, Guangzhou, Guangdong, People’s Republic of

China
Association for Laboratory Accreditation(A2LA). Certificate Number: 6594.03
FCC Designation Number: CN1381. Test Firm Registration Number: 486550

IC Test Firm Registration Number: 31808

Conformity Assessment Body identifier: CN0173

LOP-FTR016 1.0
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4. Equipment Under Test
4.1. Description of EUT

Report No.:JCF240903041-004

EUT Name:

Smart Pen

Model Number:

SP30

EUT Function Description:

Please refer to user manual of this device

Power Supply:

DC1.5V from Battery

Hardware Version:

/

Software Version:

/

Radio Specification:

Up to Bluetooth V5

A

Operation Frequency:

2402 MHz - 2480 MHz

Modulation: GFSK
Data Rate: 1Mbps
Antenna Type: PCB Antenna, MAX. Gain: 3.36 dBi

Note 1: EUT is the ab. of

equipment under test.

Note 2: The antenna gain is declared by the customer and the laboratory is not responsible for the
accuracy of the antenna gain.

4.2. Channel List

channel Frequency Channel Frequency channel Frequency channel Frequency
(MHz) (MHz) (MHz) (MHz)
0 2402 11 2424 22 2446 33 2468
1 2404 12 2426 23 2448 34 2470
2 2406 13 2428 24 2450 35 2472
3 2408 14 2430 25 2452 36 2474
4 2410 15 2432 26 2454 37 2476
5 2412 16 2434 27 2456 38 2478
6 2414 17 2436 28 2458 39 2480
7 2416 18 2438 29 2460 / /
8 2418 19 2440 30 2462 / /
9 2420 20 2442 31 2464 / /
10 2422 21 2444 32 2468 / /
4.3. Test Channel Configuration
Tested mode, channel, information
Mode Channel Fr?leltlj_'ezr;cy
LCH:CHO 2402
GFSK MCH:CH19 2440
HCH:CH39 2480

LOP-FTR016 1.0
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4.4. Test environment conditions
During the measurement the environmental conditions were within the listed ranges:

Report No.:JCF240903041-004

Temperature range: 21-25C
Humidity range: 40-75%
Pressure range: 86-106 kPa

4.5. The Worse Case Power Setting Parameter

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band

Test Software

RF Test Rev.1.0.0.6

Transmit Antenna

Test Software Setting Value

Modulation Type
P Number CH 00 CH 39 CH78
GFSK 1 -2 -2 -2
4.6. Description of Available Antennas
Transmit and -
Test Mode Receive Mode Description
GFSK 51TX, 1RX Antenna 1 can be used as transmitting/receiving
antenna.
5. Description of Test Setup
5.1. Accessory
I?:scnpho_n o Manufacturer Model Number Description Remark
ccessories
N/A N/A N/A N/A N/A
5.2. Support Equipment
Equipment Brand Name Model Name P/N
PC Lenovo T480 /
5.3. Test Setup
The EUT can work in Fixed Frequency mode.
5.4. Setup Diagram for Tests
EUT PC |
LOP-FTR016 1.0 8147
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6. Measurement Uncertainty
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Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Item Uncertainty
AC Power Conduction emission 1.37 dB
All Radiated emissions 5.4dB
Conducted emissions 3.09 dB
Occupied Channel Bandwidth 1.1%
Conducted Output power 0.82dB
Power Spectral Density 0.82dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95 % confidence level using a coverage factor of k = 2.

7. Measuring Instrument and Software Used

TS Test System
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
) Spectrum Keysight N9030B | MY56320512 |Aug. 22, 2024 | Aug. 21, 2025
Analyzer
g | Vector Signal Keysight N5182B | MY57300334 |Aug. 22, 2024 | Aug. 21, 2025
Generator
) Signal Keysight N5171B | MY57280639 |Aug. 22, 2024 | Aug. 21, 2025
Generator
¥ | DCPOWER Keysight E342A | MY59020356 |Aug. 29, 2024 | Aug. 28, 2025
o Incubator GWS EL-02JA | 21107288 |Aug. 15,2024 | Aug. 14, 2025
thermometer
Control
%} unit(Power Tonscend JS0806-2 / Aug. 23, 2024 | Aug. 22, 2025
sensor)
Sep. 12,2023 | Sep. 11, 2024
o ipe‘f”“m Keysight N9020B | MY60112206
nalyzer Sep. 11,2024 | Sep. 10, 2025
Control
™ unit(Power Tonscend JS0806-2 | 21H8060465 |Aug. 22, 2024 | Aug. 21, 2025
sensor)
o ipec"um Keysight N9020B | MY60112811 |Aug. 23, 2024 | Aug. 22, 2025
nalyzer
o Signal Keysight N5173B | MY62220145 |Aug. 23, 2024 | Aug. 22, 2025
Generator
g | Vector Signal Keysight N5182B | MY61252859 |Aug. 22, 2024 | Aug. 21, 2025
Generator
¥ | DCPOWER Keysight E3642A | MY40005294 | Aug. 30, 2024 | Aug. 29, 2025
Control
™ unit(Power Tonscend JS0806-2 |24F80620865 | Aug. 23, 2024 | Aug. 22, 2025
sensor)
Software
Used Description Manufacturer Name Version
| Test software Tonscend JS1120-3 V3.3.10
RSE Test System
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
Sep. 15,2023 | Sep. 14, 2024
M | EMI Receiver R&S ESR26 101424
Sep. 14, 2024 | Sep. 13, 2025

LOP-FTR016 1.0

9/47

UL Y e

(=0

" m



Report No.:JCF240903041-004

M |Hybrid Antenna| Schwarzbeck | VULB9163 01416 May. 22, 2024 | May. 21, 2025
M |Horn Antenna 1| Schwarzbeck (BBHA 9120D 02411 May. 28, 2024 | May. 27, 2025
Sep. 12, 2023 | Sep. 11, 2024
M |Horn Antenna 2 ETS BBHA 9170 1090
Sep. 11, 2024 | Sep. 10, 2025
loop-antenna | Schwarzbeck FMZ%()1513' 00030 Jan. 14,2024 | Jan. 13, 2025
Path2: WIFI-
Test path / 2 4G 1-3GHz / Aug. 23, 2024 | Aug. 22, 2025
Path7: ALL
™ Test path / PASS 1- / Aug. 23, 2024 | Aug. 22, 2025
18GHz
Path9: 3GHz
™ Test path / High PASS 3- / Aug. 23, 2024 | Aug. 22, 2025
18GHz
Path16:
30MHz-1GHz
™ Test path / ALL PASS / Aug. 23, 2024 | Aug. 22, 2025
NO AMP
o Signal Pre- ETS 3116C-PA | 00217677 |Sep. 06,2024 Sep. 05, 2025
Amplifier
3m Fully-
%} anechoic YIHENG 9IMm*6m*6m 001 Sep. 05, 2023 | Sep. 04, 2026
Chamber
Software
Used Description Manufacturer Name Version
M Test software Tonscend TS+ Vv3.0.0.4
Conducted Emission Test For AC Power Port
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
% LISN R&S ENV216 102509 Aug. 22, 2024 | Aug. 21, 2025
M EMI Receiver R&S ESR 102154 Aug. 22, 2024 | Aug. 21, 2025
Software
Used Description Manufacturer Name Version
™ Test software EZ EZ-EMC EMEC-3A1
Other Instrument
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
g |Temperature &\ o erature HTC-1 / Sep. 04, 2024 | Sep. 03, 2025
Humidity
LOP-FTR016 1.0 10/47
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8. On Time and Duty Cycle
8.1. Block diagram of test setup

EUT
Tonscend RF TEST
Gt SYSTEM(TS1120)
8.2. Limits
None; for reporting purposes only
8.3. Procedure
KDB 558074 Zero-Span Spectrum Analyzer Method
8.4. Results
ON . Duty
I\-llrgiz Ant. (i/:quz.) Time P(?Tr]lso)d Cycle
(ms) (%)
2402 0.00 0.00 100
BLE_1M Ant1 2440 0.00 0.00 100
2480 0.00 0.00 100

Note: Duty Cycle Correction Factor = 10log(1/x).

Where: x is Duty Cycle(Linear)

Where: T is On Time (transmit duration)

If that calculated VBW is not available on the analyzer, then the next higher value should be used.

8.5. Original test data

BLE_1M_Ant1_2402

Q Frequency v ,,

KEYSIGHT |nput R Input Z: 50 0 #Atten: 30 dB PNO: Fast ##Avg Type: Power (RMS 1|7 3 4 [ " T
RL oy, CORIGDC  Corsclors OF  Preanp OF  Gale:OF Tig Fiee Run 3 Centat Frequency RN
Align: Auto Freq Ref. Int (S) IF Gain: Low 2.402000000 GHz
NFE: Adeplive Sig Track: Off PPPPPPk
1/Span
Ref LvI Offset 12,61 dB 0.00000000 Hz
Ref Level 30.00 dBm Swept Span
Zero Span

Full Span
Start Freq
2402000000 GHz

Stop Freq
2.402000000 GHz

AUTO TUNE I

{{cF step
8000000 MHz
Auto

Man
Freq Offset
1|10Hz
[XAts Scale 1

| Center 2.402000000 GHz #Video BW 8.0 MHz Span 0 Hz Log
|Res BW B MHz Sweep 19.00 ms (1001 ptsli Lin

I

I N Aug 23, 2024 ) (30 LY
mnac [ ? 62505 FM o § ¥N

BLE_1M_Ant1_2440

LOP-FTR016 1.0 11 /47



KEYSIGHT |nput R Input Z: 50 0 HAtten: 30 dB. PNO: Fast #Avg Type: Po'A'er(FMﬁj
Coupling DC Correctons: Off  Preamp: Off Gate: Off Trig: Free Run W

Align: Auto Freq Ref: Int (S) IF Gain: Low

NFE: Adeplive Sig Track: Off PPPPPP

Report No.:JCF240903041-004

Q Frequency

1/Span

Ref LvI Offset 12.57 dB
Ref Level 30.00 dBm

0.00000000 Hz.

Swept Span
Zero Span

Full Span

Start Freq
2440000000 GHz

8.000000 MHz
Auto

| Center 2440000000 GHz #Video BW 8.0 MHz i |

Sweep 10.00 ms (10 (1001 pis)|

Aug 23, 2024 ] LY
? 63854 FM o § A

BLE_1M_Ant1 2480

KEYSIGHT [nput R IpuiZ 500  WAften300B  |PNO: Fast kg Type: Power (RS 1]
Coupling DC Correctons: Of  Preamp Off Gate: Off Trig: Free Run
Align: Auto Freq Ref: Int(3) IF Gain: Low
NFE: Adapiive Sig Track: Off PPPPPPE

A

1/Span

Ref Lvl Offset 12.74 dB
Ref Level 30.00 dBm

0.00000000 Hz

Swept Span
Zera Span

8.000000 MHz
Auto

| Center 2.480000000 GHz ideoBNAOMH: i
Res BB WHz Sweep 1900 ms (10 (mm ot

w7 |
H ﬂ P . 9 64453FM 'L g &)

LOP-FTR016 1.0
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9. 6 dB DTS Bandwidth and 99 % Bandwidth
9.1. Block diagram of test setup

Same as section 8.1

9.2. Limits
CFR 47FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3
Section Test Item Limit Frequ?'\r;l?_iyz)R ange
CFR 47 FCC 15.247(a)(2) . _
ISED RSS-247 5.2 (a) 6 dB Bandwidth >= 500 kHz 2400-2483.5
S - -
ISED RSS-Gen Clause 6.7 | 29/ Occupied | For reporting 2400-2483.5
Bandwidth purposes only.

9.3. Test Procedure
Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency The center frequency of the channel under test
Detector Peak
RBW For 6 dB Bandwidth :100 kHz
For 99 % Occupied Bandwidth :1 % to 5 % of the occupied bandwidth
VBW For 6 dB Bandwidth : 23 x RBW
For 99 % Occupied Bandwidth : = 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and 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/99 % relative to the maximum level measured in the fundamental emission.

9.4. Results
DTS -
Test Freq. FL FH Limit .
Mode Ant. 1 (MHz) (I\%VZ) (MHz) (MHz) (MHz) | Verdict
2402 1.188 2401.404 2402.592 0.5 PASS
BLE_1M Ant1 2440 1.048 2439.488 2440.536 0.5 PASS
2480 1.128 2479.420 2480.548 0.5 PASS
Test Frequency Aot .
Mode Antenna (MHz) OCB (MHz) FL(MHZz) FH(MHz) | Limit(MHz) | Verdict
2402 1.2097 2401.4090 | 2402.6187 —
BLE_1M Ant1 2440 1.1952 2439.4026 | 2440.5978 —
2480 1.2066 2479.3946 | 2480.6012 —

LOP-FTR016 1.0
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9.5. Original test data

6 dB bandwidth:
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KEYSIGHT [npit R®
Coupling: DC
Align: Auto

BLE_1M_Ant1_2402

Frequency v

Input Z: 50 0 #Atten: 40 dB PNO: BestWide ~ #Avg Type: Power (RMS

Corrections: Off  Preamp: Off Gate: Off
Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12,61 dB
Ref Level 30.00 dBm

wa

n‘wmfwf\\“f\"\wg.fﬂwju

Center 2402000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

f
N i f

Af 1 @)

KEYSIGHT npst R-
Coupling DC

RL e Align: Auto

#Video BW 300 kHz

X Y Function

2401404 GHz  -5.316 dBm
2402024 GHz  0.59%9 dBm
1188 MRz (&) 1.160dB

AvglHald: 1001100
Trig: Free Run

Swept Span
Zero Span

Span 4,000 MHz| [
Sweep 2.00 ms {1001 pts]l CF Step
400.000 kHz

Auto
Function Width  Function Value

}
Signal Track
(Span Zoom)

Input Z: 50 0 #Aften: 40 dB PNO: BestWide ~ #Aug Type: Power (RMS 1|

Correctons: Of  Preamp Off Gate: Off
Freq Ref: Int(3) IF Gain: Low
NFE: Adeptive Sig Track Off

Ref Lvl Offset 12.57 dB
Ref Level 30.00 dBm

LT e A B

| Center 2.440000 GHz
#Res EW 100 kHz

5 Marker Table v

Mode Trace Stale

1 f

1 f
t_(4)

KEYSIGHT [nput R=
Coupling: DC
Align: Auto

Center 2460000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

Af @)

aced?

LOP-FTR016 1.0

#Video BW 300 kHz

X Y Function
2439488GHz  -2.498 dBm
2440028 GHz  0.8023 dBm

1.048 MRz (4) -2.457 dB

M

Avg|Hald: 1001100

Trig: Free Run o

115pan

AMkr3 1.048 MHz|} 4 00000000 Mz

Swept Span
Zera Span

f\
\A'J’”L’[V‘wun/ml\zr\!'\'-\w“‘-*"w 1

Span 4.000 MHz| [
Sweep 2.00 ms {1001 pts]! CF Step
400,000 kHz

Auto
Function Width Function Value

Signal Track
(Span Zoom)

Input Z: 50 0 #Atten: 40 dB PNO: BestWide  #Avg Type: Power (R

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref Lvl Offset 12.74 dB
Ref Level 30.00 dBm

m’?’l% U

MWWMM...

Span 4,000 MHz| [
Sweep 2.00 ms {1001 pts]l CF Step
400.000 kHz

Auto
Function Width  Function Value Man

#Video BW 300 kHz

X Y Function
2479420GHz  -7.056 dBm
2.480 048 GHz 8 dBm

1.128 Mkz (&) 02510 dB

Aug23
64508FM

Avg|Hald: 1001100

Trig: Free Run W

PPPPPP

AMKr3 1128 MHZ %y soonaooonice

9dB Swept Span
Zero Span

{ |
|l Furspen
Start Freq
8000000 GHz
top Freq
0000 GHz

X Axis Scale
Log
Lin

'L § :;< Signal Track

(Span Zoom)
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99% bandwidth
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BLE_1M_Ant1_ 2402

KEYS|GH'|’ Input: RF : Input Z: ; 3 Trig: Free Run  Center Freqp 2.402000000 GHz
Coupling DC Corrections: Off Gate: Off vg[Hald: 1001100
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std None
NFE: Adeplive
Ref Lyl Offsat 1261 0B Mkri 24020 GHz
Ref Value 30.00 dBm

)1
o i B
JiEEm—=r

PN A rony

| Center 2402 GHz
| #Res BW 43.000 kHz

#Video BW 130.00 kHz Span 4 MHz|
Sweep Time 2.07 ms (1001 pis)

Qecupied Bandwidth
1.2097 MHz Total Power 949 dBm

Transmit Freq Ermor 13.838 kHz % of OBW Power 99.00 %
% dB Bandwidth 1.494 MHz xdB -26.004B

Frequency

Center Frequency
2.402000000 GHz

an

GHT [nput RF Input Z: 50 0 Atten: 40 dB Trig: Free Run  Center Freqp 2.440000000 GHz
Coupling DC Correctons: Of  Preamp Off Gate: Off Avg|Held: 103100
Align: Auto Freq Ref: Int(3) #F Gein:Low  Radio St None
NFE: Adeptive

e Ref Lul Offset 12,57 B
ScalelDiv 10.0 dB Ref Value 30,00 dBm

WJ —

e T e

]
[
]
; |
\ ,\,\'W\""\rr"hu“vl""u\/'/“\r/"h l

Center 244 GHz
| #Res BW 43.000 khz

Qccupied Bandwidth

#Video BW 130.00 kHz Span 4 MHz]
Sweep Time 2.07 ms (1001 pts)

1.1952 MHz Total Power 9.17 dBm

Transmit Freq Ermor

xd& Bandwidth

Occupies B

KEYSIGHT [nput R=
Coupling: DC
Align: Auto

| Center 2.48 GHz
| #Res BW 43.000 kHz

Qecupied Bandwidth

% of OBW Power 99.00%
xds -26.00dB

L X
1M_Ant1_2480

Input Z: 50 Q Atten: 40 dB Trig: Free Run Center Freq 2.480000000 GHz
Correctons: Off  Preamp: Off Gate: Off /Avg|Held: 1001100

Freq Ref: Int (S) #IF Gain: Low Radio Std None

NFE: Adeplive

Ref LvI Offset 12.74 dB
Ref Value 30.00 dBm

1

\rer, ‘{Wl“wv\

J\IV\I

|
|
|
\"MW"vIwumA ww'u"ul

#Video BW 130.00 kHz Span 4 MHz|
Sweep Time 2.07 ms (1001 pis)

1.2066 MHz Total Power 6.38dBm

Transmit Freq Ermor

% dB Bandwidth

LOP-FTR016 1.0

% of OBW Power 99.00%
xdB -26.004B

L

400,000 kHz

Auto
Man

Center Frequency
0000000 GHz

400,000 khz

Auto
Man

Freq Offset
0

15/ 47
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Report No.:JCF240903041-004

10. Peak Conducted Output Power
10.1. Block diagram of test setup

Same as section 8.1

10.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3
. I Frequency Range
Section Test Item Limit (MHz)
CFR 47 FCC 15.247(b)(3) Peak Output 1 watt or 30 )
ISED RSS-247 5.4 (d) Power dBm 2400 - 2483.5
10.3. Test Procedure
Connect EUT’s antenna output to spectrum analyzer by RF cable.
99% Bandwidth set the spectrum analyzer as follows:
RBW: 30 kHz
VBW: 100 kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold
6 dB Bandwidth set the spectrum analyzer as follows:
RBW: 100 kHz
VBW: 300 kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold
Allow the trace to stabilize, measure the 6 dB and 99% bandwidth of signal.
10.4. Results
Conducted
Test Freq Peak Conngted EIRP EI.RP .
Ant. Limit Limit Verdict
Mode (MHz) Power (dBm) (dBm) (dBm)
(dBm)
2402 -1.85 <30 1.51 <36 PASS
BLE_1M Ant1 2440 -1.55 <30 1.81 <36 PASS
2480 -1.82 <30 1.54 <36 PASS

LOP-FTR016 1.0
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10.5. Original test data

Report No.:JCF240903041-004

KEYSIGHT Input RF InputZ 500 #Atlen40dB  |PNO Fast
RL T Coupling: DC Correctic Preamg: Off Gate: Off
Align: Auto Freq Ref: Int (S) IF Gain: Low
NFE: Adaptive Sig Track: O

Ref Lvl Offset 12.08 dB
Ref Level 30.00 dBm

 Center 2.402000 GHz #Video BW 6.0 MHz
Sep 19,2024
5:01:39PM

KEYSIGHT it RF Ao 4008 PNO! Fast
RL oy COPMGDC  Coreclors OF PoanpOF  Gao OF
Align: Auto FreqRef Int(S) IF Gain:
NFE: Adaptive Sig Trac|

Ref Lvl Ofset 12.04 dB
Ref Level 30.00 dBm

| Center 2.440000 GHz #Video BW 6.0 MHz
Sep 19, 2024
50317 PM

KEYSIGHT Input RF #Aten 4008 |PNO Fast
RL T Coupling: DC orTe Preamg: Off Gate: Off
Align: Auto Freq Ref: Int (S) IF Gain: Low
NFE: Adaptive Sig Track: O

Ref Lvl Offset 12.21 dB
Ref Level 30.00 dBm

 Center 2.480000 GHz #Video BW 6.0 MHz
#Res BW 2.0 MHz

Sep 19, 2024
a BW ﬁ . ? 554:24PE1

LOP-FTR016 1.0

BLE_1M_Ant1_2402

BLE_1M_Ant1_2440

BLE_1M_Ant1 2480

Frequency v |-
#Avg Type: Power (RMS f "
AwHoid 1001100 eenisisgeny
Trig: Free Run i 0000 GHz
PPPPPP
Span
Mkr1 2.402 241 50 GHz|} g 0oc00000 MHz

Swept Span
Zero Span

Span 6.000 MHz|
Sweep 1.07 ms (8001 pts)

1 ] A%
. L‘J A S\gnalTrach

(Span Zo

Frequency

#Avg Type: Powar (RMS|
AuglHold: 100110

Trig: Frae Run i

PPPPPP
Span
Mkr1 2.440 182 25 GHz|| ¢ 00000000 MHz
155 dB|fem oyeorsoan
Zero Span

Ful Span

Span 6.000 MHz]
Sweep 1.07 ms (8001 pts)|

N b Signal Track
L“J (Span Zoom}

Q Frequency v |-
#Avg Type: Power (RMS

Aol 1007001 onisg g0
Trig: Free Run 0000 GHz
PPPPPP
Span
Mkr1 2.479 886 75 GHz|| ¢ gonog000 MHz
-1.82 dBm|jss o, i span
Zero Span

Full Span

Span 6.000 MHz|
Sweep 1.07 ms (8001 pts)

| A
. 3 A Signal Track

(Span Zoom)
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Report No.:JCF240903041-004

11. Power Spectral Density
11.1. Block diagram of test setup

Same as section 8.1

11.2. Limits

CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3

. o Frequency Range
Section Test Item Limit (MHz)
CFR 47 FCC §15.247 (e) Power Spectral 8 dBm in any 3 kHz )
ISED RSS-247 5.2 (b) Density band 2400 - 2483.5

11.3. Test Procedure

Connect the UUT to the

spectrum analyzer and use the following settings:

Center Frequency

The center frequency of the channel under test

Detector Peak

RBW 3 kHz < RBW < 100 kHz
VBW 23 x RBW

Span 1.5 x DTS bandwidth
Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum amplitude

level within the RBW.

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

11.4. Results

Test Freq. Result Limit .
Mode AT (Mqu) (dBm/3kHz) (dBm/3kHz) | Verdict
2402 -13.58 <8.00 PASS
BLE_1M Ant1 2440 12.92 <8.00 PASS
2480 12,65 <8.00 PASS

11.5. Original test data

BLE_1M_Ant1_2402

Q Frequency v |- : -

KE GHT Input RF InputZ 50 #Atien: 30 dB PNO: Best Wide  #Avg Type: Power (RMS| 1|7 = 4 = ¢ |f " -
0 Cowping DC Cortectons: OF  Preamp: OF (Gate: OFf AugHoid 100/100 Center Frequency  BSHTIEA
> W 2402000000 GHz

1 Spectrum

Align: Auto FreqRef Int(S) IF Gain: Low Trig: Frae Run
NFE: Adaptive Sig Track: Off PPPPPPk
Span

Ref Lvl Offset 12.08 a8 Mkr1 2.402 045 88 GHz|{ 1 54140000 Mz

ScalefDiv 10 B Ref Level 20.00 d8m +13.58 dBm| = gyept span

Zero Span

Full Span
Star: Freq |
2401079300 GHz

Stop Freq
2402920700 GHz

l AUTOTUNE

CF Step
184140 K+

#Video BW 10 kHz Span 1.841 MH;
Sweep 60.0 ms (30000 pts)|

" b S\gnaITrack
':' hJ [&) (Span Zoom}

BLE_1M_Ant1_2440

LOP-FTR016 1.0
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KEYSIGHT it RF
Couplng DC

Align: Auto

| Center 2.4400000 GHz

KEYSIGHT Input RF
Couping: DC
Align: Auto

| Center 2.4800000 GHz
#Res BW 3.0 kHz

Input Z: & #Atien: 30 dB PNO: Best Wide
Correcti Preamp: Off Gate: OFf
FreqRef Int(S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Ref Lvl Ofiset 12.04 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Sep 19, 2024
5:03:49 PM

#Atien: 30 dB PNO: Best Wide
0 Preamp: Off Gate: Off
FreqRef Int(S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Ref Lvl Ofiset 12.21 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Ll \ Sep 19,2024
q ﬁ . ? & .0PV¢1

LOP-FTR016 1.0

Report No.:JCF240903041-004

Frequency

#Avg Type: Powsr (R)
AuglHold: 100110
Trig: Frae Run

Span
Mkr1 2.440 022 01 GHz|| 1 62440000 Mz

12.92 B8 g, pan

Ful Span

Signal Track

v

#Avg Type: Power (RMS)
AvglHold: 100/100
Trig: Free Run
PPPPP
00 15
Mkr1 2.480 006 32 GHz| 174840000 MHz
12,65 dBM|J8 g, pan
I Zero Span

Ful Span

CF Step
174,840 Kz

Auto
Man

I Start Freq
l 79125800 Gz

Span 1.748 MH;
Sweep 56.0 ms (30000 pts)|

IL - b Signal Track
J (Span Zoom}
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Report No.:JCF240903041-004

12. Conducted Bandedge and Spurious Emissions
12.1. Block diagram of test setup

Same as section 8.1

12.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 3
Section Test Iltem Limit

CFR 47 FCC §15.247
ISED RSS-247 5.5

Conducted Band
edge and Spurious
Emissions

at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power

(d)

12.3. Test Procedure

Center Frequency

The center frequency of the channel under test

Detector Peak

RBW 100 kHz

VBW >3 x RBW

Span 2 1.5 x DTS bandwidth
Trace Max hold

Sweep time Auto couple

Connect the UUT to

the spectrum analyzer and use the following settings:

Use the peak marker function to determine the maximum peak power level to establish the reference

level.

Span Set the center frequency and span to encompass frequency range to be
measured

Detector Peak

RBW 100 kHz

VBW =3 x RBW

measurement points (= span/RBW

Trace Max hold

Sweep time Auto couple

Use the peak marker function to determine the maximum amplitude level.

12.4. Results
Band edge
Test Ant Ch Freq. LIZ\?;I Result Limit Verdict
Mode : Name (MHz) (dBm) (dBm) (dBm)
Low 2402 0.60 -48.25 <194 PASS
BLE_TM Antl High 2480 -1.92 -47.65 <-21.92 PASS
LOP-FTR016 1.0 20 /47

- e oam e



Report No.:JCF240903041-004

Spurious Emissions

Ref .
Test Freq. Freq Range Result Limit .
Mode A (MHC;) ((Iq\/IHz)g (b%"ri') (dBm) (dBm) | Verdict
Reference 0.56 0.56 - PASS
2402 30~1000 0.56 -53.03 <-19.44 PASS
1000~26500 0.56 -51.23 <-19.44 PASS
Reference 0.78 0.78 - PASS
BLE_1M Ant1 2440 30~1000 0.78 -54.18 <-19.22 PASS
1000~26500 0.78 -50.5 <-19.22 PASS
Reference -2.00 -2.00 - PASS
2480 30~1000 -2.00 -54.31 <-22 PASS
1000~26500 -2.00 -51.62 <-22 PASS
12.5. Original test data
Band edge:
BLE 1M Ant1 Low 2402

Frequency v |- f
KEYSIGHT |nput R Input Z: 50 0 HAtten: 30 dB PNO: Fast #AVg Type: Power (RMS 12 3 4 " .
w Cowlng DC  Corectons: OF  Preamp:OF (Gate: OF AvglHold: 10100 ]1 (Center Frequercy " A

Align: Auto Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12,61 dB
Ref Level 20.00 dBm d Swept Span
|| zeroSpan

VT A PRy~ F g T e it st b

i || 2405000000 GHz
Il autoTune
Start 2:30000 GHz ¥ideo B 200 kHz Stop 2.40500 GH| | |

[#Res BW 100 kHz Sweep 3.87 ms {1001 pts]! CF Step

5 Marker Table v 10.500000 MHz

Mode Trace Scale X Funcion  FunctionWidth  Function Value
1 f 3

51dBm

1 f
1 f
1 f !
1 f 4E25dBm

A Aug 23,2024
alel | ? 62623 FM

ﬁ Frequency v |- -
KEYSIGHT Inpit R# uZ00 Al 300D PNO.Fal  BAmTye Power (RS 1], 4 [ —
R .p. COWIGDC  ComlonOf FeapOf  Gaeof g Hold 100100 ]1 Certer Frequency  EHY
MignAuo  FreqRef It (S) FGanlov  Tig FreeRun i 2510000000 GHz

NFE: Adaplive Sig Track: Off PEPPPPR}
4 0545 m
VIkr
Ref Lvl Offset 12.74 dB Mkr4 2.54 2| 30.0000000 MHz
Ref Level 20,00 dBm | Sveptspan

| ZeroSpan

550000000 GHz
Il AuToTUNE
#ideo BIN 300 kHz Stop 2.55000 GHz| | b

Sweep 3.00 ms {1001 pts]! CF Step
8.000000 MHz

5 Marker Table v

Mode Trace Scale ) Y Function  Function Wicth  Function Value
-1.918 dBm
-52.10dBm
-51.51 dBm
4765 dBm

| A Aug 23, 2024
sl el

BLE_2M_Ant1_Low_2402

LOP-FTR016 1.0 21147
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 start 2.47000 GHz
| 4Res BW 100 kHz

LOP-FTR016 1.0

KEYSIGHT Input RF IpUZ 500 #Aten:300B |PNO: Fast
RL Coupling: DC Corrections: Off  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12,61 dB
Ref Level 20.00 dBm

4

Start 2.30000 GHz #Video BW 300 kHz

JiRes BW100kHZ

5 Marker Table v

Mode Trace Scale X Y Function
1 2402060 GHz 06148 dBm
1 f 2400000 GHz ~ -50.74 dBm
4 f 2390000GHz  -51.15dBm
1 f 2310000 GHz ~ -51.48 dBm
1 f 236406k -47.40dBm

~ Aug 23,2024
[ ¢ 65235PM

BLE 2M_Ant1

KEYSIGHT [nput R InputZ 500  #Aten 30dB  |PNO:Fast
RL Coupling DC Corectons: Of  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int(3) IF Gain: Low

NFE: Adeptive Sig Track

Ref Lvl Offset 12.74 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

5 Marker Table v

Mode Trace Stale X Function
f 2480 08 GHz
1 f 248350 GHz
1 f 2500 00 GHz
f 250672 GHz

9 M

o | 80E10PM

Report No.:JCF240903041-004

Frequency
#Avg Type: Power (RMS 1| [p "
vglHold: 03100 ] Center Frequency
Tiig: Free Run . 2.352500000 GHz
prpPPP
e [ Span
) GHZ)| 105 020000 Wiz
0 dBMIIE et span
Zero Span

Full Span
Star Freq .
2300000000 GHz

[
l
l
r
|
|
|

1| 2.405000000 GHz

|= .
| woue |
Stop 2.40500 GHz) |

Sweep 3.87 ms (1001 pts)| CF Step
10.500000 MHz

Auto
Function Width  Function Value Man

et At A A AL st onf [ O0P FTE {

Freq Offset
0Hz
— |
X Axis Scale

Log

Lin

Signal Track
(Span Zoom)

#Avg Type: Power (RMS 1|7 3 4 f =
AvglHold: 100100 ] Center Frequency
Tig: Free Run d 2.510000000 GHz

Span
'£|} 80.0000000 MHz

Swept Span
Zera Span

Full Span
Start Freq B
2.470000000 GHz
[ Stop Freq
2.550000000 GHz

Stop 2.55000 GHz|
Sweep 3.00 ms (1001 pts)| |CF Step
8.000000 MHz

Function Width Function Value

i

%71 |Signal Track
'L g 2 “(Sganlm'n |

22147



Spurious Emissions:

Report No.:JCF240903041-004

,’

KEYSIGHT [t RE
Col

RL e Al\gn Auto

| center 2.402000 GHz
4Res BW 100 kHz

KEYSIGHT [nput R=
Coupling: DC
Align: Auto

Start 0.0300 GHz
| #Res BW 100 kHz

aced?

KEYSIGHT it Re
Col DC

RL e Align: Auto

Start 1.00 GHz
#Res EW 100 kHz

5 Marker Table v
Mode Trace Scale

N 1 f
N 1 f

I J

L,Mww\muv““»w‘rkﬁ

Input Z: 50 0 #Aften: 30 dB PNO: BestWide  #Aug Type: Power (RMS

Corectons: Of  Preamp Off Gate: Off AvglHeld: 10110
Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Adeptive Sig Track Off

Ref Lvl Offset 12.61 dB

1
Wmmgww

) W W“ ]
i ﬂ

#Video BW 300 kHz

Input Z: 50 Q #HAtten: 20 dB PNO: Fast

Correctons: Off  Preamp: Off Gate: Off Avg[Hald: 30130
Freq Ref: Int (S) IF Gain: Low Trig: Free Run
NFE: Adeplive Sig Track: Off

RefLvl Offset 12,61 dB

#Video BW 300 kHz

Aug 23, 2024
62838 PM

1M _Ant1

Input Z: 50 0 H#Aften: 20 dB. PNO: Fast #Avg Type: Power (RMS
Correctons: Of  Preamp Off Gate: Off Avg|Held: 30130

Freq Ref: Int (S) IF Gain: Low Trig: Free Run

NFE: Adeptive Sig Track Off

Ref Lvl Offset 12.61 dB
Ref Level 15.00 dBm

#Video BW 300 kHz Stop 26.50 GHz)
Sweep 938 ms (30001 pts);

X Y Function Function Width Function Value

240165GHz 05950 dBm
450460 GHz 5123 dBm

BLE 1M Ant1 2402 O~Reference

Jwﬁwmgwm%ﬂmmﬁ

BLE 1M _Ant1 2440 O~Reference

Frequency v

Genter Frequency
0000 GHz

PEPEPP

1 Span

Mkr1 2.402 021 GHz)| 3 po0g0000 Hz
Ref Level 30.00 dBm 0.56 dBm|

Swept Span
Zera Span

Full Span

Start Freq
2.400500000 GHz

Stop Freq
2.403500000 GHz

Span 3.000 MKz
Sweep 1.53 ms (1001 pls]!

Signal Track
(Span Zoom)

1/Span

Mkr1 32.04 MHz|{ 970 030000 WHz
Ref Level 15.00 dBm -53.03 dBm

Swept Span
Zero Span

97.000000 MHz
Auto

Signal Track
(Span Zoom)

A

Swept Span
Zera Span

Full Span

Start Freq
0000000 GHz
lop Freq
26.500000000 GI

AUTOTUNE |
i |
|{cF step
2550000000 GHz
Aty
Man

X Ais Scale
Log
Lin

Signal Track
(Span Zoom)

LOP-FTR016 1.0
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KEYSIGHT it RF

Coupling: DC
Align: Auto

f
L\M\M’W V_V/T/WWWM\

| Center 2.440000 GHz
| #Res BW 100 kHz

Racl?

Input Z: 50 Q #Atten: 30 dB
Corrections: Off  Preamp: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12.57 dB
Ref Level 30.00 dBm

1

o)

V

#Video BW 300 kHz

Aug 23, 2024
63953 FM

,’

KEYSIGHT [t RE
Col

RL e Al\gn Auto

Input Z: 50 0 H#Aften: 20 dB. PNO: Fast
Correctons: Of  Preamp Off Gate: Off
Freq Ref: Int(3) IF Gain: Low
NFE: Adeptive Sig Track Off

Ref Lvl Offset 12.57 dB
Ref Level 15.00 dBm

PNOC: BestWide ~ #Avg Type: Power (Rl

AvglHold: 10/10

Trig: Free Run W

Report No.:JCF240903041-004

Frequency v

5 ¢ Genter Frequency
0000000 GHz
PPPPPP} |

Span

M1 2.440 030 GHzl| 3 pooconoo ke

0.78 dBm)

! h Jf

Swept Span
Zero Span

Full Span
Start Freq
8500000 GHz
top Freq
1500000 GHz

[ 1 AUTOTUNE

—

"h nw‘i ‘
110

Span 3.000 MHz|
Sweep 1.53 ms (1001 pts);

.::% A\

#Avg Type: Power (RMS
Avg[Hald: 30130 M
Trig: Free Run :

PEPEPP

|X Axis Scale

Signal Track
(Span Zoom)

Frequency v
GentevFreque Y
515,000000 MHz

115pan

Mkr1 32.04 MHz
-54.18 dBm

start 0.0300 GHz
4Res BW 100 kHz

KEYSIGHT [npit R®
Coupling: DC
Align: Auto

Start 1.00 GHz
#Res BW 100 kHz

#Video BW 300 kHz

1M_Ant1

Input Z: 50 Q #Atten 20 dB PNO: Fast
Corrections: Off  Preamp: Off Gate: Off
Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12.57 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

970.000000 MHz
Swept Span

| Zera Span

Full Span
Start Freq
30.000000 MHz
Stop Freq
1.000000000 GHz

1 AUTOTUNE |

CE—

CF Step
97.000000 MHz
Auto

Stop 1.0000 GHz|

Sweep 36.0 ms (30001 pts)|

Sl

AvglHald: 30:30
Trig: Free Run

Signal Track
(Span Zoom)

1/Span

Mkr2 4.880 25 GHz
-50.50 dBm

255000000 GHz

Swept Span
Zero Span

Full Span

Stop 26.50 GHz|

ResBWiOK2  Sweepssbms o)

5 Marker Table v
Mode Trace Scale

f
N 1 f

aced?

X Y Function
243890GHz 05736 dBm
488025 GHz__-50.50 dBm

Aug 23, 2024
6:40:46 PM

Function Width

BLE 1M Ant1 2480 O~Reference

Function Value

Start Freq
0000000 GHz

Stop Freq

26500000000 G

1 ATTOTUNE |

CF Step
2550000000 GHz

Signal Track
(Span Zoom)

LOP-FTR016 1.0
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N+
KEYSIGHT it RF

Coupling: DC
Align: Auto

]
Mo mnvxq,mmu/ i

| Center 2460000 GHz
|#Res BW 100 kHz

aced?

+

KEYSIGHT [t RE
Col

RL e Al\gn Auto

KEYSIGHT oot RF

Coupling: DC
Align: Auto

start 1.00 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

f
N 1 f

aced?

LOP-FTR016 1.0

Input Z: 50 0 HAtten: 30 dB. PNO: Best Wide:
Corrections: Off  Preamp: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref Lvl Offset 12.74 dB
Ref Level 30.00 dBm

f

h \f

1
it
HYW ‘ J'”Wx\ H

#Video BW 300 kHz

Aug 23, 2024
64738FM

Input Z: 50 0 H#Aften: 20 dB. PNO: Fast
Correctons: Of  Preamp Off Gate: Off
Freq Ref: Int(3) IF Gain: Low
NFE: Adeptive Sig Track Off

Ref Lvl Offset 12.74 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

Input Z: 50 Q #Atten 20 dB PNO: Fast
Corrections: Off  Preamp: Off Gate: Off
Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

Ref LvI Offset 12.74 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

Y Function
-2.108 dBm
-51.62 dBm

Aug 23, 2024
64830 PM

Function Width

#Avg Type: Power (Rl
AvglHald: 101D M
Trig: Free Run .

PPPPPP

Mkr1 2.480 024 GHZ!

-2.00 dBm|

#Avg Type: Power (RMS
Avg[Hald: 30130 M
Trig: Free Run :

PEPEPP

Report No.:JCF240903041-004

Frequency

3.00000000 MHz
Swept Span
Zero Span

Full Span
Start Freq
8500000 GHz
top Freq
1500000 GHz

Signal Track
(Span Zoom)

Frequency v

GentevFreque Y
515,000000 MHz
I

115pan

Mkr1 32.04 MHz
-54.31 dBm

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts)|

e

AvglHald: 30:30
Trig: Free Run

Mkr2 26.212 70
-51.62 dBm

Function Value

x| |

970000000 MHz

Swept Span
Zera Span

Full Span

97.000000 MHz
Auto

255000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
0000000 GHz

Signal Track
(Span Zoom)
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