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1. REPORT VERSION
Version No. Issue date Description
00 June 28, 2025 Original
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2. SUMMARY OF TEST RESULT
Report
e Test Item Standard Requirement Result
5.1  |Antenna Requirement 15.203 PASS
5.2 |AC Conducted Emission 15.207 PASS
5.3 |20 dB Bandwidth 15.215 (c) PASS
5.4 |Radiated Band Edge Emission 15.205/15.209/15.249(d) PASS
5.5 |Radiated Spurious Emission 15.249(a)(c)(e)/15.205/15.209 PASS
Note:

- The measurement uncertainty is not included in the test result.
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3. SUMMARY

3.1. Product Description

Main unit information:

Product Name:

Mechanical Keyboard

Trade Mark:

TONTRU

Model No.:

T101

Listed Model(s):

T98, T88, T68,T75,T82

Model difference:

The model of the series is the same product, named differently because

of different sales regions

Power supply:

Input: DC 5V

Hardware version: N/A
Software version: N/A
Accessory unit (AU) information:

Battery: DC 3.7V

3.2. Radio Specification Description

Technology:

24G

Modulation:

GFSK

Operation frequency:

2405MHz~2475MHz

Channel number:

16

Antenna type: PCB antenna

Antenna gain: 2.34dBi

Channel list:

Channel Fr?l\(jltlj_'ezr;cy Channel Fr?'\(jltlj_'ezr;cy Channel Fr?l\(jltlj_'ezr;cy Channel Fr((el\cjlllj_'ezr;cy

1 2405 5 2408 9 2414 13 2419
2 2463 6 2466 10 2471 14 2475
3 2441 7 2445 11 2459 15 2453
4 2426 8 2422 12 2436 16 2439
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3.3. Modification of EUT
No modifications are made to the EUT during all test items.
3.4. Testing Site
Laboratory Name Shenzhen Bangce Testing Technology Co., Ltd.

101, building 10, Yunli Intelligent Park, Shutianpu community, Matian Street,

Laboratory Location Guangming District, Shenzhen, Guangdong, China

FCC registration number 736346

3.5. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation
with a sample calculation is as follows:

FS (dBuV/m) = RA (dBuV) + AF (dB/m) + CL (dB) — AG (dB)

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

3.6. DISTURBANCE Calculation

The AC mains conducted disturbance is calculated by adding the 10dB Pulse Limiter and Cable Factor
and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample
calculation is as follows:

CD (dBuV) = RA (dBuV) + PL (dB) + CL (dB)

Where CD = Conducted Disturbance CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude PL = 10 dB Pulse Limiter Factor
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4. TEST CONFIGURATION

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

4.1. Test frequency list

Channel Frequency (MHz)

CH-L 2405

CH-M 2441

CH-H 2475
4.2. Test mode

No Test mode Description

™| mmote
T™M2 Link mode Keep the EUT in Bluetooth linking mode with AE.
TM3 Charging mode Keep the EUT in charging status

4.3. Support unit used in test configuration and system

The EUT has been associated with peripherals and configuration operated in a manner tended to maximize its
emission characteristics in a typical application.

The following peripheral devices and interface cables were connected during the measurement:

Item Equipment name Trade Name Model No.

1 PC Lenovo ThinkPad

Guangdong Sangu
2 Adapter Technology Co. Itd SG-0501000AU

4.4. Test sample information

Type sample no.

Engineer sample CISR250620228-S01

Normal sample CISR250620228-S02

4.5. Testing environmental condition

Type Requirement Actual
Temperature: 15~35°C 25°C
Relative Humidity: 25~75% 50%
Air Pressure: 860~1060mbar 1000mbar

4.6. Statement of the measurement uncertainty

No. Test ltems Measurement Uncertainty
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1 AC Conducted Emission 1.63dB
2 20dB Bandwidth 0.002%
3.76dB for 30MHz-1GHz
3 Radiated Band Edge Emission

3.80dB for above 1GHz

Radiated Spurious Emission

3.76dB for 30MHz-1GHz
3.80dB for above 1GHz

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=1.96.

4.7. Equipment Used during the Test

AC Conducted Emission

ltem Equipment name Manufacturer Model Serial No. Calébarg[ ion Due date
1 EMI Test Receiver Rohde&schwarz ESCI7 100853 2025-01-08 | 2026-01-07
2 Artificial power Schwarzbeck | NSLK812 1 815701006 | 2025-01-08 | 2026-01-07
network 7
8-wire Impedance NTEM
3 Stabilization Schwarzbeck 8158 8158-00337 | 2025-01-08 | 2026-01-07
Network
4 Artificial power Schwarzbeck | ENV216 / 2025-01-08 | 2026-01-07
network
20 dB Bandwidth
ltem Equipment name Manufacturer Model Serial No. Calébarg[ ion Due date
1 MXG RF Signal Agilent N5181A | MY50145362 | 2025-01-08 | 2026-01-07
Generator
2 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
3 Vg°t°r Signal Agilent N5182A | MY50142364 | 2025-01-08 | 2026-01-07
enerator
4 Power Meter WCS wes-pu | WESPMZ3090 1 2005.01-08 | 2026-01-07
Radiated Band Edge Emission
Radiated Spurious Emission
Item Equipment name Manufacturer Model Serial No. Calljbar;t ion Due date
1 EMI Test Receiver Rohde&schwarz ESCI7 100853 2025-01-08 | 2026-01-07
2 Amplifier Tonscend TAPIRSG | AP2IR808027 | 2005.01-08 | 2026-01-07
3 Prime amplifier Tonscend TA8F(;%BO1 AP23A306028 2025-01-08 | 2026-01-07
4 976’6 anechoic SKET 9.3%6.3% N/A 2024-09-02 | 2027-09-01
chamber
5 Spectrum analyzer Agilent N9020A MY50530263 | 2025-01-08 | 2026-01-07
6 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
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. VULB
7 Bilog Antenna Schwarzbeck 9163 1463 2023-01-09 | 2026-01-08
8 Horn Antenna | SCHWARZBECK ;‘3’;‘5 2487 2023-01-09 | 2026-01-08
9 Active Loop SCHWARZBECK | MZB / 2023-01-09 | 2026-01-08
Antenna 1519B
10 RF Cable Tonscend Cable 1 / 2025-01-08 | 2026-01-07
11 RF Cable Tonscend Cable 2 / 2025-01-08 | 2026-01-07
12 RF Cable SKET Cable 3 / 2025-01-08 | 2026-01-07
13 LIS.N#1 Schwarzbeck NSL;<812 / 2025-01-08 | 2026-01-07
14 LIS.N#2 ROHDEFf‘ZS'CHWA ENV216 / 2025-01-08 | 2026-01-07
15 Hom Antenna | SCHWARZBECK BBHg‘gw 1130 2023-01-09 | 2026-01-08
16 Preamplifier Tonscend TAOESSO“ AP21C806126 | 2025-01-08 | 2026-01-07
17 | Variable-frequency Pinhong PH1110 / 2025-01-08 | 2026-01-07
power source
18 6dB Attenuator SKET DC-6G / 2025-01-08 | 2026-01-07
19 |  Antenna tower SKT BT | AT202104010 1 5025.01-08 | 2026-01-07
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5. TEST CONDITIONS AND RESULTS

5.1. Antenna Requirement

Standard Applicable

Description

FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than
that furnished by the response-ble party shall be used with the device. The
use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The EUT antenna is PCB antenna (2.34dBi), the directional gain of the
antenna less than 6dBi. It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be
used.Antenna structure please refer to the EUT internal photographs antenna
photo.

Remark: The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen Bangce Testing Technology Co., Ltd. does not assume any responsibility.
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5.2. AC Conducted Emission

Test Requirement:

Refer to 47 CFR 15.207(a), Except as shown in paragraphs (b)and (c)of this

section, for an intentional radiator that is designed to be connected to the public

utility (AC) power line, the radio frequency voltage that is conducted back onto the

AC power line on any frequency or frequencies, within the band 150 kHz to 30

MHz, shall not exceed the limits in the following table, as measured using a 50
H/50 ohms line impedance stabilization network (LISN).

Test Limit:

Frequency of emission (MHz) Conducted limit (dBpV)
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 Method:

ANSI C63.10-2020 section 6.2

Procedure:

1. The EUT was setup according to ANSI C63.10 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm
above the conducting ground plane. The vertical conducting plane was located 40
cm to the rear of the EUT. All other surfaces of EUT were at least 80 cm from any
other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line
impedances stabilization network (LISN). The LISN provides a 50 ohm /50uH
coupling impedance for the measuring equipment.

4. The peripheral devices are also connected to the main power through a LISN.
(Refer to the block diagram of the test setup and photographs)

5. Each current-carrying conductor of the EUT power cord, except the ground
(safety) conductor, was individually connected through a LISN to the input power
source.

6. The excess length of the power cord between the EUT and the LISN receptacle
were folded back and forth at the center of the lead to form a bundle not exceeding
40 cm in length.

7. Conducted emissions were investigated over the frequency range from 0.15MHz
to 30MHz using a receiver bandwidth of 9 kHz.

8. During the above scans, the emissions were maximized by cable manipulation.

Operating Environment:

Temperature

225°C Humidity: 56.7 % Atmospheric Pressure: 103 kPa
Pre test mode: T™1, TM2, TM3
Final test mode: ™1, TM2, TM3

Test Setup Diagram

Test Result

Pass

Test Data

40cm Receiver -

EUT

80cm
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Note:

Have pre-scan all test mode, found TM3 mode which it was worst case, so only show the worst case’s data on
this report.

Mode3 / Line: Line
80 dBu¥Y
70
=
o
50 1 M_“'H--«_\___\ 4 ﬁ f -
5 10
40 2 3
P X 8

30 et Aot PN Al b4 3 el : 9 )1< peak

10

0

-10

-20

0.150 0300 050 0.80 (MHz) 40 60 90 30.000
Frequency Reading Factor Level Limit Margin

Mo (MHz) (dBuV) (dB) (dBuV) (dBuv) (dB) Defector
1 0.2020 35.07 10.32 45.39 63.53 -18.14 QP
2 0.2340 23.60 10.33 33.93 52.31 -18.38 AVG
3+ 0.5420 26.99 10.38 37.37 46.00 -8.63 AVG
4 0.5580 36.74 10.38 47.12 56.00 -8.88 QP
5 0.9580 23.27 10.43 33.70 46.00 -12.30 AVG
6 0.9860 34.26 10.43 44.69 56.00 -11.31 QP
7 2.6099 30.12 10.87 40.99 56.00 -15.01 QP
8 2.6380 19.28 10.88 30.16 46.00 -15.84 AVG
9 10.9860 10.00 14.13 24.13 50.00 -25.87 AVG
10 11.2060 23.83 14.24 38.07 60.00 -21.93 QP
1 25.2620 27.18 15.11 42.29 60.00 477 QP
12 25.2620 11.08 15.11 26.19 50.00 -23.81 AVG
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Mode3 / Line: Neutral

80 dBuV

70

60

50

40

peak

30

20

10

0

-10

-20

0.150 0.30 0.50 0.80 [MHz] 4.0 b.0 9.0 30.000
Frequency Reading Factor Level Limit Margin

M. (MHz) (dBuV) (dB) (dBuV) (dBuv) (dB) Deiscion
1 0.2280 33.66 10.33 43.99 62.49 -18.50 QP
2 0.2290 23.23 10.33 33.56 52.49 -18.93 AVG
3 0.5140 35.63 10.38 46.01 56.00 -9.99 QP
4 " 0.5260 27.38 10.38 37.76 46.00 -8.24 AVG
5 1.0740 19.41 10.45 29.86 46.00 -16.14 AVG
6 1.1019 29.50 10.46 39.96 56.00 -16.04 QP
7 2.7139 29.20 10.91 40.11 56.00 -15.89 QP
8 2.7500 19.83 10.92 30.75 46.00 -15.25 AVG
9 7.7900 25.49 13.00 38.49 60.00 -21.51 QP
10 8.0020 17.63 13.06 30.69 50.00 -19.31 AVG
1 25.4660 29.94 15.31 45.25 60.00 -14.75 QP
12 25.7620 13.84 15.28 29.12 50.00 -20.88 AVG

Note:

1). Result = Reading +Correct (Insertion Loss + Cable Loss + Attenuator Factor)

2). Margin = Result - Limit
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5.3. 20 dB Bandwidth
Limit: --

Test configuration:

Spectrum Analyzer

- —
L oo EUT

Won-Coaduc ted
Talde

Test procedure:

= Ground Refarance Plang e

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

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

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a
hopping channel

RBW = 1% of the 20 dB bandwidth, VBW = RBW
Sweep = auto, Detector function = peak, Trace = max hold
Measure and record the results in the test report.

Operating Environment:

Temperature: 22.2°C

Humidity: 56.3 % Atmospheric Pressure: 103 kPa

Pre test mode: TM1

Final test mode: TM1

Test Setup Diagram

Test Result

Pass
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Test Data

Test Result of 20dB Bandwidth Measurement

Test Frequency(MHZz) 20dB Bandwidth(MHz) Limit(MHz)
2405 1.796 Non-Specified
2441 1.788 Non-Specified
2475 1.790 Non-Specified

20dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW.

RL
Marker 1 2.4050 GHz

MFGain:Low ©_ #Atten: 10 dB

Ref 20.00 dBm

Center 2.405 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.9456 MHz
-49.471 kHz OBW Power
1.796 MHz x dB

Transmit Freq Error
x dB Bandwidth

Span 3 MHz
Sweep 4.133 ms

17.1 dBm

99.00 %
-20.00 dB

Agilent Spectrum Analyzer - Occupied BW
RL B 500

Marker 1 2.4410 GHz :
W Trig: Free Run
#Atten: 10 dB

Center 2.441GHz
3 #VBW 100 kHz

Occupied Bandwidth Total Power

1.9687 MHz
-48.981 kHz OBW Power
1.788 MHz x dB

Transmit Freq Error
x dB Bandwidth

ALIGN OFF
Center Freq: 2.441000900 GHz
Avg|Held:>10/10

06:39:55 PM Jun 24, 2025
Radio Std: None

Radio Device: BTS

Mkr1

Span 3 MHz
Sweep 4.133 ms|

18.1 dBm

99.00 %
-20.00 dB

2405MHz

2441MHz

Agilent Spectrum Analyzer - Occupied BW.
i AL R 50 z
Marker 1 2.4750 GHz r Freq: 2.475000600 GHz
o] Trig: Free Run

#IFGa\n-an‘ | #Asen: 10 4B

\

\
\
\
\
1
|

Center 2.475 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.9250 MHz

-39.010 kHz OBW Power
1.790 MHz x dB

Transmit Freq Error
x dB Bandwidth

A ALIGN OFF

06:42:56 PM Jun 24, 2025
Radio Std: None

Avg|Hold:>10/10

4750006 GHz
10.391 dBm

span 3 MHz
Sweep 4.133ms

18.9 dBm

99.00 %
-20.00 dB

2475MHz
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5.4. Radiated Band edge Emission

Limit:

Test configuration:

Test procedure:

FCC CFR Title 47 Part 15 Subpart C Section 15.249 (d):

Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the
fundamental or to the general radiated emission limits in § 15.209,
whichever is the lesser attenuation.

Antenna (Boresight)
tower

e

~—
‘ O\ - -\—x;f - a::g;\r:xa
>3m < r’\ \
EUT | v ‘ : !

” Spectrum
‘:I A analyzer 2
C————— 37 A \
Tumtable v \

1.5m ,\_] =
A 30em [ ]88
‘ Pre-amp — 0D

FYVVVVV VI | L 1

The EUT was setup and tested according to ANSI C63.10 .

2. The EUT is placed on a turn table which is 1.5 meter above ground. The
turn table is rotated 360 degrees to determine the position of the
maximum emission level.

3. The EUT waspositioned such that the distance from antenna to the EUT
was 3 meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the
maximum emission level. Thisis repeated for both horizontal and vertical
polarization of the antenna. In order to find themaximum emission, all of
the interface cables were manipulated according to ANSI C63.10 on
radiated measurement.

5. Use the following spectrum analyzer settings:
a) Span shall wide enough to fully capture the emission being measured
b) Set RBW=100kHz for <1GHz, VBW=3*RBW, Sweep time=auto,
Detector=peak, Trace=max hold

c) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=peak, Trace=max hold for Peak measurement

d) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=Average, Trace=RMS for Average measurement

Operating Environment:

Temperature: 22.2°C Humidity: 56.5 % Atmospheric Pressure: 103 kPa
Pre test mode: ™1, TM2, TM3
Final test mode: ™1, TM2, TM3

Test Setup Diagram
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Semi Anechoic Chamber

Antenna Mount

.i360°

Position
Controller

Preamplifier

=

-

Above 1GHz fe=ue —

Test Result
Pass
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Test Data
Note
1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit - Level
3) Average measurement was not performed if peak level is lower than average limit
4) Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’ s

data on this report.
5) The other emission levels were very low against the limit.

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Mode1 / Polarization: Horizontal / CH: L
90 dBuv/Hz
B0
..-HI.I'U-‘-\.
; 7N
60 / g
1 K
B bttt bbb it i e oo ‘iﬁwmw
2 )
9 At O TR VPN OS . — v
30
20
10
0
10
2320.000 [MHz] 2420000
Frequency Reading Factor Level Limnit Margin
e (MHz) (dBuV) (dB/m) (@BuViHzZ) | (dBuviHz) (dB) Detecior
1 2350.0000 4724 2.3 4955 74.00 24.45 peak
2 2390.0000 37.90 234 40.24 54 00 -13.76 AVG
3 2400.0000 48.33 238 50.74 74.00 2329 peak
4 2400.0000 40.72 238 43.10 54 00 -10.90 AVG
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Mode1 / Polarization: Vertical / CH: L
a0 dBuV/Hz
B0
fm\'\\
70 / \\
60 (/ peak
==
50 SR T I N T T "WM
el - b W

T S— ; B e H

30

20

10

0

10

2320.000 [MHz) 2420.000
: Frequency Reading Factor Level Limit Margin

i, (MHz) {dBuV) {dB/m) (dBuV/HzZ) (dBuVIHzZ) (dB) Detactor
1 2380.0000 4479 234 4713 74.00 -26.87 peak
2 2390.0000 35.56 2.34 38.90 54.00 -15.10 AVG
3 2400.0000 49.30 2.38 51.68 74.00 2232 peak
4 * | 2400.0000 4252 2.38 44.90 54.00 -9.10 AVG
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Mode1 / Polarization: Horizontal / CH: H

90 dBuV /Hz

B0 I/,/“'*‘\\

70 A

3
“ \
L
50 WMMWMW% peak
— 4 o

40 . — it E = R L s S oL

30

20

10

0

10

2450.000 fHmz] 550,000
E Frequency Reading Factor Level Limit Margin

Ho. (MHz) (dBu\) {dB/m) (@BuViHZ) | (dBu\iHz) (dB) Detector
1 2483.5000 46.72 266 49.38 74.00 2462 peak
2 * | 2483.5000 37.82 266 4048 54.00 13.52 AVG
3 2500.0000 45.61 2.80 48 .41 74.00 -25.59 peak
4 2500.0000 36.52 2.80 38.32 54.00 14.68 AVG
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Mode1 / Polarization: Vertical / CH: H

90 dBuv/Hz

B0 e

70 i '\\

B0 / \\

50 WMW‘“W peak

’ = 2

40 o _ e ;;_ e «r={ AV

30

20

10

0

10

2450000 [MHz] Z550.000
. Frequency Reading Factor Level Lirmit Margin

oo (MHz) {dBuWV) (dB/m) {dBuViHz) (dBuVIHZ) (dE) Detechor
1 24835000 4557 266 48.23 74.00 2577 peak
2 *| 24835000 37.50 2,66 40.16 54.00 13.84 AVG
3 2500.0000 46.08 2.80 48.88 74.00 2512 peak
4 2500.0000 36.70 2.80 39.50 54.00 -14.50 AVG

Page: 21 of 32



@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.: CISRR25062022802

5.5. Radiated Spurious Emission

Limit:

Test configuration:

FCC CFR Title 47 Part 15 Subpart C Section 15.209

Frequency Limit (dBuV/m) Value
0.009 MHz ~0.49 MHz 2400/F(kHz) @300m Quasi-peak
0.49 MHz ~ 1.705 MHz 24000/F(kHz) @30m Quasi-peak
1.705 MHz ~30 MHz 30 @30m Quasi-peak

Limit dBuV/m @3m = Limit dBuV/m @300m + 40*log(300/3

Limit dBuV/m @3m = Limit dBuV/m @30m +40*log(30/3)
FCC CFR Title 47 Part 15 Subpart C Section 15.249

As shown in § 15.35(b), for frequencies above 1000 MHz, the field strength
limits in paragraphs (a) and (b) of this section are based on average limits.
However, the peak field strength of any emission shall not exceed the
maximum permitted average limits specified above by more than 20 dB under
any condition of modulation. For point-to-point operation under

paragraph (b) of this section, the peak field strength shall not exceed 2500
millivolts/meter at 3 meters along the Antenna azimuth.

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500
Frequency Limit (dBuV/m @3m) Value
30MHz~88MHz 40.00 Quasi-peak
88MHz~216MHz 43.50 Quasi-peak
216MHz~960MHz 46.00 Quasi-peak
960MHz~1GHz 54.00 Quasi-peak
Above 1GHz(Field strength 94.00 Average
of fundamental) 114.00 Peak
Above 1GHz(Field strength 54.00 Average
of harmonics) 74.00 Peak
9kHz~30MHz
Turntable iLoop antenna
Yo —
0.8 m 1F"I Test
- Receiver
'u'\. |p===tz==]
Cmane Coaxla\/cable

30 MHz ~1 GHz
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Test procedure:

Turntable

Test
Receiver

1 T
1mto 4m

|

Ground Plane

Coaxial Cable :

Above 1 GHz

ol

Antenna (Boresight)
tower

_ Hom
antenna

Tumtable ¥
15m
A 30cm

Spectrum
analyzer
\ \
\
\ \

\ |

[]e8
Pre-amp (o] =]

FYVVVVV VI

1 1

The EUT was setup and tested according to ANSI C63.10.

2. The EUT is placed on a turn table which is 0.8 meter above ground for
below 1 GHz, and 1.5 m for above 1 GHz. The turn table is rotated 360
degrees to determine the position of the maximum emission level.

3. The EUT was set 3 meters from the receiving antenna, which was
mounted on the top of a variable height antenna tower.

4. For each suspected emission, the EUT was arranged to its worst case
and then tune the Antenna tower (from 1 m to 4 m) and turntable (from O
degree to 360 degrees) to find the maximum reading. A pre-amp and a
high pass filter are used for the test in order to get better signal level to
comply with the guidelines.

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

6. Use the following spectrum analyzer settings
a) Span shall wide enough to fully capture the emission being
measured;
b) Below 1 GHz:

RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector
function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3
dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated
using the quasi-peak detector and reported.

c) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=peak, Trace=max hold for Peak measurement

d) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto,
Detector=Average, Trace=RMS for Average measurement

Operating Environment:

Tempgrature 22.2°C Humidity: 56.5 % Atmospheric Pressure: 103 kPa
Pre test mode: T™1, TM2, TM3

Final test mode: T™M1, TM2, TM3
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Test Result

Pass

Test Data

Note:

1) Level= Reading + Factor/Transd; Factor/Transd =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit — Level

3) Average measurement was not performed if peak level is lower than average limit(54 dBuV/m) for above
1GHz.

For 9 kHz ~ 30 MHz

The EUT was pre-scanned this frequency band, found the radiated level 20dB lower than the limit, so don’t
show data on this report.

For 30 MHz ~ 1000 MHz

Have pre-scan all test mode, found TM1 mode CHOO which it was worst case, so only show the worst case’s
data on this report.

Mode1 / Polarization: Horizontal / CH: L

100 dBu¥/m

90

80

70

60

50 r

40 — ]

30

20

10

0

-10

-20

30.000 50 70 100 [MHz) 300 400 600 1000.000

o | o | e | i | o |l | | e
1 35.7490 60.21 -31.76 28.45 40.00 -11.55 QP
2 51.3004 55.34 -29.36 25.98 40.00 -14.02 QP
3 107.1337 61.38 -29.96 31.42 43.50 -12.08 QP
4" 213.7632 60.98 -28.62 32.36 43.50 -11.14 QP
5 308.9125 53.80 -25.87 27.93 46.00 -18.07 QP
6 854.0247 47 64 -14.97 32.67 46.00 -13.33 QP
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Mode1 / Polarization: Vertical / CH: L

100 dBu¥/m

90

80

70

60

50

40

30

20

10

1]

-10

-20

30.000 50 f0 100 [MHz) 300 400 600 1000.000

No. | TS| (e | @dmy | @eovim | ceuvm) | @) | Detecr
1 34.5172 61.84 -31.92 29.92 40.00 -10.08 QP
2" 53.6931 61.69 -29.91 31.78 40.00 -8.22 QP
3 87.4175 59.69 -33.28 26.41 40.00 -13.59 QP
4 210.0481 59.35 -28.66 30.69 43.50 -12.81 QP
5 354.1831 56.95 -24.54 32.41 46.00 -13.59 QP
6 737.0711 51.91 -16.27 35.64 46.00 -10.36 QP
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For 1 GHz ~ 25 GHz

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Mode1 / Polarization: Horizontal / CH: L

90 dBuV/Hz

80

70

(=]

50

40

30

20

10

o

10

1000, 000 2000 3000 [MHz) G000 6000 18000, 000
Frequency Reading Factor Lewvel Lirmit Margin

No. (MHz) (dBUV) (dBim) (dBUVHZ) | (dBuVHZ) (dB) Detector
1 11588000 34.91 167 33.24 54.00 -20.76 AVG
2 1304.3000 45.62 -1.61 44 31 74.00 -20.69 peak
3 2412.7000 51.41 2.38 53.79 74.00 -20.21 peak
4* 2412.7000 45.09 2.38 48.47 54.00 -5.53 AVG
5 3167.5000 30.37 6.43 35.80 54.00 -17.20 AVG
[ 31886000 39.54 6.54 45.08 74.00 -27m peak
7 50358000 24.40 12.84 724 54.00 -16.76 AVG
8 5056.2000 33.84 13.03 46.87 74.00 -27.13 peak
g 7035.0000 18,37 21.33 40.70 54.00 -13.30 AVG
10 7095 6000 30.07 21.58 51.65 74.00 -2235 peak
1 11137 1000 24 84 28.11 52 85 74.00 -21.06 peak
12 111371000 15.30 28.11 43.41 54.00 -10.58 AVG
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Mode1 / Polarization: Vertical / CH: L

90 dBuVHz

10

0

-10

1 k00, D00 2000 an0n [MHz] G000 BO00 18D00. D00

Vo | e | ‘aawy | @Bm | cawmn | @ewmn | @ | D%
1 1015.3000 3357 2.m .56 54.00 =22 44 AVG
2 1147 9000 41.50 =1.70 3980 74.00 =34.20 peak
3 24127000 B2 14 238 F4 52 74.00 -19.48 paak
4 24127000 47 .08 238 5036 5400 -3.64 AVG
5 41671000 34 88 7.78 42 66 74.00 -31.34 peak
& 50596000 2338 13.03 .41 5400 -17.59 AVG
T 7179.5000 18.28 21.80 40.08 54.00 -13.92 AVG
B 7201.6000 25.88 21.96 47 .84 74.00 -26.16 peak
] 11635.2000 18.80 2798 47.78 74.00 -26.22 peak
10 11859.6000 12.00 2775 .75 54.00 -14.25 AVG
1 179032000 60.20 -B.93 51.27 74.00 2273 peak
12 18000.0000 51.72 -B.90 42 B2 54.00 -11.18 AVG

Test channel:2405MHz

Freq. Reading Ant. Cable Pre- Correction Level Limit Margin

Factor | Factor | amplifier Factor
(MHz) (dBuv) (dB/m) | (dB) (dB) (dB/m) (dBuv) | (dBuV/m) | (dB)

Remark Polarity

2405.00 | 90.16 2018 | 4.02 38.35 -5.15 85.01 114 28.99 Peak | Horizontal
2405.00 | 81.21 2018 | 4.02 38.35 -5.15 76.06 94 17.94 | Average | Horizontal
2405.00 | 82.52 2018 | 4.02 38.35 -5.15 77.37 114 36.63 Peak Vertical
2405.00 | 67.69 2018 | 4.02 38.35 -5.15 62.54 94 31.46 | Average | Vertical

Page: 27 of 32




@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.: CISRR25062022802

Mode1 / Polarization: Horizontal / CH: M

90 dBuV/Hz
10
1]
-10
LU TR 2000 3000 [MHz] G000 anon 18000, 000
| e |y | B | | | o | o
1 1132 6000 42 81 -1.68 41.12 74.00 -3288 peak
2 1153.0000 32.50 -1.68 30.81 54.00 -23.19 AVG
3 24399000 48.70 239 51.09 74.00 -22m peak
4 24433000 3793 239 40.32 54.00 -1368 AVG
5 3150.5000 38 .52 6.36 44 BB 74.00 -2912 peak
& 3170.9000 28.73 6.45 35.18 54.00 -18.82 AVG
7 B333.3000 31.66 13.63 45.29 74.00 -28.T1 peak
B8 B333.3000 2 66 13.63 629 54.00 17T AVG
9 O 00, 000 15.36 24 25 30.61 5400 -14.39 AVG
10 SO89.6000 2356 2537 48.93 74.00 -2507 peak
11 180000000 61.73 -B.90 52 B3 74.00 -2117 peak
12 = 180000000 5323 -B.90 44 33 54.00 -9.67 AVG
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Mode1 / Polarization: Vertical / CH: M

90 dBuV/Hz
80
70
1]
3 " q i
% i A B
' e e
HAVG
¥ x e l_:-.' X o |
20
|
10
1]
-10
1 [e¥0. 00 2000 a000 [MHz] G000 G000 18000, DO0
Frequency Reading Factor Level Lirmit Margin
NG, (MHz) (dBuvY (dBim) {dBuNIHzZ) (dBuvIHZ) {dB) B J
1 1558 3000 43.06 -1.35 41.71 74.00 -32.29 peak
2 1576.3000 311 -1.30 32.81 54 00 -21.1% AVG
3 2434 BOOD 51.65 239 54 04 74.00 -19.96 peak
4" 24399000 43.45 239 4584 54.00 -8.16 AVG
5 A320.5000 .37 6.43 37.80 54.00 =16.20 AVG
6 33375000 40.52 6.44 465 .96 74.00 -27.04 peak
7 5618.9000 375 14.79 40 54 74.00 -24 46 peak
B 5618.9000 2423 14.79 39.02 54.00 -14.98 AVG
b 109994000 2363 28.10 51.73 74.00 -2227 peak
10 111065000 13.90 28.07 4197 54.00 -1203 AVG
1 179966000 60.85 -Baa 51.04 74.00 -2206 peak
12 179966000 5.0 -Baa £2 09 54 00 -11.01 AVG

Test channel:2441MHz

Freq. Reading Ant. Cable Pre- Correction Level Limit Margin

Factor | Factor | amplifier Factor
(MHz) (dBuv) (dB/m) | (dB) (dB) (dB/m) (dBuv) | (dBuV/m) | (dB)

Remark Polarity

2441.00 | 90.47 2023 | 4.02 38.2 -4.95 85.52 114 28.48 Peak | Horizontal
2441.00 | 81.31 2023 | 4.02 38.2 -4.95 76.36 94 17.64 | Average | Horizontal
2441.00 | 82.56 20.23 | 4.02 38.2 -4.95 77.61 114 36.39 Peak Vertical
2441.00 | 67.25 2023 | 4.02 38.2 -4.95 62.30 94 31.70 | Average | Vertical

Page: 29 of 32




@ BANGCE

CERTIFICATION INSPECTION SERVICE Repor‘t NO CISRR25062022802

Mode1 / Polarization: Horizontal / CH: H

90 dBuV/Hz
10
0
10
1000, 000 2000 3000 [MHz) 000 8000 18000, 000
F Read Factor Lewed Lirnit Mangin
No. mﬁw (d Euﬁ? (dBlm) (dBuiHz) | (dBuviHZ) [cgj Detector
1 1521.9000 3920 a3 7 92 74.00 ~36.08 peak
2 1606.9000 .58 .21 .37 54.00 2263 AVG
3 | 24620000 52 62 249 5511 74.00 ~18.89 peak
4| 24620000 4725 749 4074 54.00 426 AVG
5 | 49100000 34.89 1147 4636 74.00 2764 peak
6 54234000 28 88 9.85 B73 54.00 1527 AVG
7 73801000 3032 2212 52 44 74.00 2156 peak
8 76306000 2039 2227 4266 54.00 134 VG
9 | 130717000 6358 200 5149 74.00 2251 peak
0 | 131720000 54.38 1% 242 54.00 11.68 NG
11 | 17991.5000 50.99 Boe 51.05 74.00 2205 peak
12 | 18000.0000 5160 8.90 279 54.00 1121 AVG
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Mode1 / Polarization: Vertical / CH: H
90 dBu¥/Hz
B
70
1]
3
50 [ 3 "h-’&f\”""*fptdk
1 B S et !
a0 % R = ﬁ y A o
3] Mg L = g e '1_“". i i i =)
20
i)
0
-10
1000.000 2000 3000  [MHz) G000 8000 18000.000
Frequency Reading Factor Level Lirmit Margin
ho. (MHz) (dBu) {dBim) (dBuMHZ) | (dBUVIHZ) idB) Detsctor
1 1521.9000 43.26 a7 41.89 74.00 5241 peak
3 15848000 35.86 A7 34 56 54.00 -19.41 AVG
3 24620000 51.11 2.49 53.60 74.00 -20.40 peak
4" 2462.0000 45,84 2.49 48.33 54.00 -467 AVG
5 3145.4000 41.18 6.34 47.52 74.00 -26.48 peak
[ 3181.1000 31.85 5.49 36.34 54.00 -15.66 AVG
7 5064. 7000 34.28 13.03 47.31 74.00 -26.69 peak
] 5064. 7000 24.90 13.03 37.93 54.00 -16.07 AVG
g 74005000 28.39 2212 50.51 74.00 -23.49 peak
10 7400 5000 18,60 2212 41.72 54.00 -1228 AVG
1 142243000 62.17 -10.54 51.63 74.00 2237 peak
12 142243000 B2 &2 -10.54 42 38 5400 -11.62 AVG
Test channel:2475MHz
Correc
Cabl - X imi
Freq. Reading Ant. avie Prg. tion Level Limit Margin .
(MHz) | (dBuv) Factor | Factor | amplifier | . @Buv) | @BY | (gp) Remark | Polarity
dB/ dB V/
(dB/m) | (dB) (dB) (dB/m) m)
2475.00 91.46 29.2 4.02 38.3 -5.08 86.38 114 27.62 Peak Horizontal
2475.00 81.58 29.2 4.02 38.3 -5.08 76.50 94 17.50 Average | Horizontal
2475.00 82.25 29.2 4.02 38.3 -5.08 7717 114 36.83 Peak Vertical
2475.00 68.46 29.2 4.02 38.3 -5.08 63.38 94 30.62 Average | Vertical

Note:

1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor

2) Margin = Limit — Level

3) Average measurement was not performed if peak level is lower than average limit (54dBuV/m) for above
1GHz.
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6. TEST SETUP PHOTOS
Please refer to report for Test CISRR25062022801 of the EUT.

7. EXTERNAL AND INTERNAL PHOTOS

7.1 External photos
Please refer to report for Test CISRR25062022801 of the EUT.

7.2 Internal photos

Please refer to report for Test CISRR25062022801 of the EUT.
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