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Appendix A: Test Results of BLE
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Appendix A.1 Test Results of Conducted Emission on AC Mains

Note: All modes have been tested, and the report only reflects the worst mode.

Test Mode :

|Working

|Test Voltage

|AC 110V/60Hz

L
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No. Frequency QuasiPeak Average Correction QuasiPeak Average QuasiPeak Average QuasiPeak Average Remark

reading reading factor result result limit limit margin  margin
(MHz) (dBuV)  (dBuV)  (dB) (dBuV) (dBW) (dBW) (dBuV)  (dB) (dB)
1P 0.1740 41.10 26.30 9.50 50.60 35.80 64.76 54.77 -14.16 -1897 Pass
2P 0.2380 37.65 2415 9.50 47.15 33.65 62.16  52.17 -15.01 -1852 Pass
3P 0.3620 32.75 16.68 9.50 42.25 26.18 58.68 48.68 -16.43 -2250 Pass
4P 0.4660 32.13 16.36 9.50 41.63 25.86 56.58 46.58 -14.95 -20.72 Pass
5P 3.0020 34.10 18.62 9.20 43.30 27.82 56.00 46.00 -12.70 -18.18 Pass
6* 15.8780 43.22 25.76 9.42 52.64 35.18 60.00 50.00 -7.36 -14.82 Pass
80.0 dBuV
ap: —
AVG: —
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0.150 05 (MHz) 5 30.000
No. Frequency QuasiPeak Average Correction QuasiPeak Average QuasiPeak Average QuasiPeak Average Remark
reading reading factor result result limit limit margin margin
(MHz) (dBuv) (dBuV) (dB) (dBuv)  (dBuV) (dBuV) (dBuV) (dB) (dB)
1P 0.1660 39.71 27.47 9.40 49.11 36.87 65.15 55.16 -16.04 -1829 Pass
2P 0.1940 38.50 26.83 9.40 47.90 36.23 63.86 53.86 -15.96  -17.63 Pass
3P 0.2500 34.09 23.58 9.40 43.49 32.98 61.75 51.76 -18.26 -18.78 Pass
4P 0.4900 30.99 20.00 9.40 40.39 29.40 56.17 46.17 -15.78 -16.77 Pass
5P 2.8540 34.03 19.12 9.1 43.14 28.23 56.00 46.00 -12.86 -17.77 Pass
6* 15.9140 43.56 26.29 9.12 52.68 35.41 60.00 50.00 -7.32 -1459 Pass

Correction Factor = insertion loss of LISN + cable loss;
Reading = Reading Amplitude in the instrument;
Result = Correction Factor + Reading;

Margin = Result — Limit
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Appendix A.2 Test Results of Radiated Spurious Emission

Below 1GHz:
All modes have been tested, and the report only reflects the worst mode.

Test Mode: |Working

Horizontal

B00  dBuV/m

Limit1 —
Margin:  —

40 hli

| f ‘m Ww

0.0

30000 40 50 GO0 70 60 (MHz) 300 400 500 60D 700  1000.000
No. | Freguency Reading | Correction Result Limit Margin Degree | Height Remark

(MHz) (dBuV) |factor(dB/m)| (dBuV/m) [ (dBuV/m) (dB) (deg.) (cm)
1 181.9202 38.04 -14.18 23.86 43.50 -19.64 apP
2 281.0075 39.81 -11.27 28.54 46.00 -17.46 QP
3 338.0478 51.43 -10.31 4112 46.00 -4.88 apP
4 502.9395 38.82 -5.61 33.21 46.00 -12.79 apP
5 665.8035 34.33 -3.59 30.74 46.00 -15.26 apP
] 955.4381 35.60 -0.43 35.17 46.00 -10.83 QP

Vertical
800 dBu¥/m
Limitl:  —
Margin: —
40
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30000 40 50 &0 70 80 [MHz) 300 4000 500 600 700  1000.000
No. | Frequency Reading | Correction Result Limit Margin Degree | Height Remark

(MHz) (dBuV) |factor(dB/m)| (dBuv/m) | (dBuvim) (dB) (deg.) {cm)
1 40.7016 36.88 -13.14 23.74 40.00 -16.26 QpP
2 43.0505 43.51 -14.94 28.57 40.00 -11.43 QpP
3 341.9786 46.82 -10.24 36.58 46.00 -9.42 QP
4 485.6093 38.63 -5.95 32.68 46.00 -13.32 QP
5 545.1826 37.00 -5.32 31.68 46.00 -14.32 QP
6 663.4730 35.49 -3.62 31.87 46.00 -14.13 QP

Correction Factor = antenna factor + cable loss — amplifier gain;
Reading = Reading Amplitude in the instrument;

Result = Correction Factor + Reading;

Margin = Result — Limit.
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Above 1GHz:
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Note: All modes have been tested, and the report only reflects the worst mode(1Mbps).
GFSK-Low Horizontal

No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 57.96 -15.01 42.95 74 -31.05 peak
2 4332 56.01 -14.54 41.47 74 -32.53 peak
3 5182 55.75 -12.66 43.09 71.1 -28.01 peak
4 6066 54.39 -10.07 44.32 71.1 -26.78 peak
5 7494 54.25 -7.13 47.12 74 -26.88 peak
6 8174 54.93 -7.68 47.25 74 -26.75 peak
GFSK-Low Vertical
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 57.88 -15.01 42.87 74 -31.13 peak
2 4984 55.63 -12.85 42.78 74 -31.22 peak
3 5692 55.58 -11.75 43.83 71.1 -27.27 peak
4 6304 54.25 -9.91 44.34 71.1 -26.76 peak
5 7494 54.3 -7.13 47.17 74 -26.83 peak
6 8242 54.88 -7.48 47.4 74 -26.6 peak
GFSK- Middle Horizontal
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3958 57.67 -15.09 42.58 74 -31.42 peak
2 5046 55.49 -12.62 42.87 74 -31.13 peak
3 5998 54.43 -10.12 44.31 71.1 -26.79 peak
4 7562 54.93 -7.22 47.71 74 -26.29 peak
5 8378 53.64 -7.1 46.54 74 -27.46 peak
6 9772 53.01 -6.07 46.94 71.1 -24.16 peak
GFSK-Middle Vertical
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 58.99 -15.01 43.98 74 -30.02 peak
2 4264 57.52 -14.85 42.67 74 -31.33 peak
3 5182 56.09 -12.66 43.43 71.1 -27.67 peak
4 5998 54.74 -10.12 44.62 71.1 -26.48 peak
5 7426 53.64 -7.09 46.55 74 -27.45 peak
6 8208 54.74 -7.62 47.12 74 -26.88 peak
GFSK-High Horizontal
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 58.28 -15.01 43.27 74 -30.73 peak
2 5046 56.1 -12.62 43.48 74 -30.52 peak
3 5998 55.36 -10.12 45.24 71.1 -25.86 peak
4 6950 54.49 -8.79 45.7 71.1 -25.4 peak
5 7562 54.25 -1.22 47.03 74 -26.97 peak
6 8412 54.82 -7.14 47.68 74 -26.32 peak
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GFSK-High Vertical

Report No: C250109026-RF02

No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 4798 55.52 -13.33 42.19 74 -31.81 peak
2 5216 55.73 -12.66 43.07 71.1 -28.03 peak
3 5998 54.46 -10.12 44.34 71.1 -26.76 peak
4 6814 54.01 -8.86 45.15 71.1 -25.95 peak
5 7562 53.89 -7.22 46.67 74 -27.33 peak
6 8684 55.71 -8.17 47.54 71.1 -23.56 peak
Node:

1. Testing was carried out within frequency range 9kHz to the tenth harmonics. The measurement
results below 30MHz and 18GHz - 26.5GHz were greater than 20dB below the limit, so only the
radiated spurious emissions from 30MHz to 18GHz were reported..

2. Radiated emissions measured in frequency above 1GHz were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit or as
required by the applicant.

g b~

Margin (dB), result in dBuV/m — limit in dBuV/m.
+ According to section part 15.247(d), frequencies other than those required by part 15.205(a) are

limited to the level of the intended emission (min. 91.10) minus 20dB.

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385
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TRF_FCC Part 15.247 & RSS-247_Rev.01
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All modes have been tested, and the report only reflects the worst mode(1Mbps)

Restricted band Requirements

Page 6 of 17

GFSK Low

Report No: C250109026-RF02

Horizontal
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2377.6 59.9 -21.07 38.83 74 -35.17 peak
2 2377.6 53.48 -21.07 32.41 54 -21.59 AVG
3 2390 58.89 -21.03 37.86 74 -36.14 peak
4 2390 52.62 -21.03 31.59 54 -22.41 AVG
5 2402.4 115.25 -20.99 94.26 125.2 -30.94 peak
Vertical
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2387.4 59.35 -21.04 38.31 74 -35.69 peak
2 2387.4 54.06 -21.04 33.02 54 -20.98 AVG
3 2390 58.14 -21.03 37.11 74 -36.89 peak
4 2390 52.07 -21.03 31.04 54 -22.96 AVG
5 2402.4 112.09 -20.99 91.1 125.2 -34.10 peak
GFSK-High
Horizontal
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2480.26 118.86 -20.91 97.95 125.2 -27.25 peak
2 2483.5 69.04 -20.91 48.13 74 -25.87 peak
3 2483.5 61.68 -20.91 40.77 54 -13.23 AVG
4 2485.06 68.5 -20.91 47.59 74 -26.41 peak
5 2485.06 60.89 -20.91 39.98 54 -14.02 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2479.78 114.57 -20.91 93.66 125.2 -31.54 peak
2 2483.5 64.08 -20.91 43.17 74 -30.83 peak
3 2483.5 59.45 -20.91 38.54 54 -15.46 AVG
4 2485.6 65.45 -20.91 44,54 74 -29.46 peak
5 2485.6 59.97 -20.91 39.06 54 -14.94 AVG
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Appendix A.3 Test Results of Conducted Spurious Emissions
Measured in 100 kHz Bandwidth

Conducted spurious emission

Test Mode:

BLE_1Mbps CHOO

Test Mode: BLE 1Mbps CH19

e T AL ALTO 105522 M on 23,2025 3 W lmo A e T AL ALTO 10510 M0 23,2025
Avg Type: Log-Pwr wacE[{ 2345 6 X Avg Type: Log-Pwr wacE[{ 2345 6
2 OrWile —»- Trig:Free Run AvglHold: 1001100 TIE M enter Freq 2.440000000 GHz FHO Wide -+~ Trig:Free Run AvglHold: 100/100 TIVE M
IFGainLaw #Atten: 30 dB perlF NNHHN P #Atten: 30 4B perlF NHHHN
Mkr1 2.402 246 GHz Mkr1 2.440 256 GHz
Ref Offset 344 dB Ref Offset 3.48 dB
{odBidiy _Ref 20.00 dBm 12.655 dBm {odBidiy _Ref 20.00 dBm 13.014 dBm
og o9

.1 1
10.0] i //\,\n,-..m-’ s \\\ 10.0] i ’/\mr-v-vm,

o0 Ve o0 p
e I / N :.uu I / \\

-0 / - ;0 . e
N
ETy d \ 0 ’//- \
- ™ e .
froil S e ot [
ey

E E um\‘ \hﬂ"ﬂ
=il &0

0o 0o
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz #/BW 300 kHz Sweep 1.00 ms (1001 pts)
usc sTaTus usc sTaTus

3 W lmo oA e T LTS 105550 M n 23,2025 3 3 - e T AL ALTO 10537 M n 23,2025
Ay : Log-P wacE [T 2 : Log-P wacE [T 2
enter Freq 12.515000000 GHz o e Trg:Free Run Aum:m;'% wir ed IEELET] enter Freq 12.515000000 GHz o e Trg:Free Run A:Jm?m?& wir ed IEELET]
IFGain:Law #Atten: 30 4B cerfF NHHHH IFGain:Law #Atten: 30 4B cerfF NHHHH
Mkr1 2,402 GH:; Mkr1 2,452 GH;
Ref Offset 3.44 dB Ref Offset 3.48 dB
10 dBidiv__Ref 20.00 dBm 12.086 dBm 10 dBidiv__Ref 20.00 dBm 11.226 dBm
e ¥ 198 "
100 100
om om
10 10
x x
-30.0 300
-40, 5 -40,
- i b ’ -‘,.-\.:\L-MN”"“-W“""“ sl e E { 3 at e LA o e
50 e 50 T A
n n
Start 30 MHz Stop 25.00 GHz| Start 30 MHz Stop 25.00 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
R T S IS AN =T S EEIEIE T =T EEIEIE
1] 402 GHz 12,086 dBm 1] 452 GHz. 11.226 dBm
2 m 24526 GHz| 42499 dim
799 GHz| 53491 dBm 898 GHz| 54320 dBm
321GHz| 54048 dBm 421 GHz 63569 dBm
419 GHz/| $2974 dBm 943 GHz| 54384 dBm
k] k]
1 1
-2l -2l
isc E— isc E—
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BLE 1Mbps CH39 Test Mode: BLE 2Mbps CHOO

SENSEINT ALIGNATO 11,2359 #M Jan 23, 2025

SENSEINT | T 1110512 &M J2n 23, 2025 3 R 52 A 1
Avg Type: Log-Prir macElt 23456 Avg Type: Log-Prir mecE[iz3456
FHOTWide -»- Trig:FreeRun A«g‘}m: 1001100 enter Freq 2.402000000 GHz FHOTWide -»- Trig:FreeRun A«g‘}m: 100110 TYRE M
TFGain:Low #Aren: 30 4B cerlF NNRINK T ds 30 aE i it
Mkr1 2.480 006 GHz Mkr1 2.402 195 GHz
Ref Offset 3.56 dB. Ref Offset 3.4 dB
Rgandiv Ref 20.00 dBm 12.451 dBm 1%3“"’" Ref 20.00 dBm 9.951 dBm

1
100l y fb'wu—r"‘L\n_,J\ \\‘ 100l ﬁ{’_:w
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"™

SN AR (1 ——r 3
J RN N N
N N, N ~

0 el
&0 e

700 700

Center 2.480000 GHz Span 3.000 MHz Center 2.402000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

uss sTaTUS

sTaTUS

Mss

SEHEE INT

£ 3 E c
vg Type: Log-Pur X og-Pur
000000 GHz FHOTFast ~+r ree Run AvglHold: 1010 anter Freq 1 00000 GHz RO Fast ~+~  Trig:Free Run AvglHold: 1010
1FGini aw #ésten: 30 48 1FGini aw #ésten: 30 48
Ref Offset 356 dB Mkr1 2.477 GH Ref Offset 3.44 dB
10 dBidiy__Ref 20.00 dBm 11.682 dBm 10 dBidiy__Ref 20.00 dBm
Loa 4 Log |
jul jul
0o 0o
10, 10,
x x
300 300
-40, 5 -40,
50 3 d PR IFWSV LT S 50 4 i) \ e s,
- e TS Lo RU) WP S - T » T
n n
Start 30 MHz Stop 25.00 GHz Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts
I I N N I3 ) [ Fucroe
477 GHz 11,682 dBm T _2.402 GHz 9,471 dBm
24526GHz| 43115 dBm 23976 GHz| 42190 dBm
074GHz 55180 dBm 4799GHz| 52461 dBm
271GHz| 54286 dBm 7246GHz 53942 dBm
843GHz| 53041 dBm 9419 GHz| 54267 dBm
i i
1 1
-2l -2l
E—

STATUS
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Test Mode:

BLE 2Mbps CH19

Test Mode:

BLE 2Mbps CH39

STATUS

3 R 500 AC | sesen] AL AT 1111523 AM Jn 23, 2025 3 R 52 A I | —TETE 1111255 AM Jn 23,2025
A : Log-P mAE[l 23456 A : Log P wace[r 2
enter Freq 2.440000000 GHz O s Trig:FresRun A:’Ilmgmzfﬂ‘m" 1234556 enter Freq 2.480000000 GHz O s Trig:FresRun A:’Ilmgmzﬂw" el FEERERY
TFGain:Low #Aren: 30 4B cerlF NNRINK T ds 30 aE i it
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Offset 3.48 dB. Ref Offset 356 dB
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
uss sTaUS| uss —
c c SEEE ] 1111324 M 3an
og-Par
000000 GHz FHG Fast ~— ree Run 00000 GHz : Trig: Free Run AvglHold: 10110
IFGain:L ow #Atten: 30 dB IFGain:L ow #Atten: 30 dB
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10 dBidiw__Ref 20.00 dBm 10 dBidiy__Ref 20.00 dBm 9.090 dBm
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m m
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pfRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts) pfRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
[ Funcrion ] P =
2,061 dBm il _2ATT GHz 9090 dBm
| -41.333dBm | 41989 dBm
4874 GHz 54506 dBm 5149 GHz 54395 dBm
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i i
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For Band edge(it's also the reference level for conducted spurious emission)

Test Mode: BLE 1Mbps CHOO

I ALTO 105500 M J2n 23, 2025

Test Mode:

BLE 1Mbps CH39

SENSEINT | AUiATO L0543 &M Jan 23, 2025

SENEINT] 0 3 R |52 ac VALTO
A : Log-P mAE[l 23456 A : Log P wace[ 2
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1 Fi o 7 3\
20, = 20, i
w0 / \ 300 / \
-40. -40.
T
o PP ) A o = plann fha | ™ .
T o] A O O ]
m m
ICenter 2.402000 GHz Span 8.000 MH: ICenter 2.480000 GHz Span 8.000 MH:
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e e
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U
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BLE 2Mbps CHOO

Test Mode:

BLE 2Mbps CH39
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Appendix A.4 Test Results of Conducted Power Spectral Density

GFSK_ 1Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHOO -3.72 8 Pass
CH19 -3.497 8 Pass
CH39 -3.585 8 Pass
GFSK 2Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHOO -5.75 8 Pass
CH19 -5.563 8 Pass
CH39 -5.426 8 Pass
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Test Mode: | GFSK_1Mbps CH00

Test Mode: | GFSK_1Mbps CH19
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Appendix A.5 Test Results of 6dB and 99% BANDWIDTH

Report No: C250109026-RF02

GFSK_1Mbps
Frequency 99% Bandwidth (MHZz) 6dB Bandwidth (MHz) | 6dB limit (MHz) | Result
CHO00 1.0360 0.6629 0.5 Pass
CH19 1.0358 0.6631 0.5 Pass
CH39 1.0344 0.6643 0.5 Pass
GFSK_2Mbps
Frequency 99% Bandwidth (MHz) | 6dB Bandwidth (MHz) | 6dB limit (MHz) | Result
CHOO 2.0649 1.156 0.5 Pass
CH19 2.0671 1.155 0.5 Pass
CH39 2.0633 1.155 0.5 Pass
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99% Bandwidth

Test Mode: | GFSK_1Mbps CHOO

Test Mode:

| GFSK_1Mbps CH19
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6dB Bandwidth
Test Mode:

Test Mode:
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Appendix A.6 Test Results of Maximum Conducted Power

For FCC:
Measured Power .
Mode Frequency [MHZz] Conducted [dBm] Limit [dBm]
2402 13.024 <30
BLE_1Mbps 2440 12.954 <30
2480 13.189 <30
2402 13.189 <30
BLE_2Mbps 2440 13.221 <30
2480 13.401 <30
Note:
1) The cable loss is taken into account in results.
2) Antenna gain(G) BLE: 4.30 dBi
For IC:
Measured Power -
Mode Frequency [MHz] Conducted [dBm] EIRP [dBm] Limit [dBm]
2402 13.024 17.324 <36
BLE_1Mbps 2440 12.954 17.254 < 36
2480 13.189 17.489 <36
2402 13.189 17.489 < 36
BLE_2Mbps 2440 13.221 17.521 <36
2480 13.401 17.701 <36
Note:

1) The cable loss is taken into account in results.
2) Antenna gain(G) BLE: 4.30 dBi.
e.i.r.p.=P(peak power)+ G, which is far below the 4 W.
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