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Appendix D: Test Results of Radiated Spurious Emissions for PCB

Antenna

ANT 14, Main Source, ECC, PIC32WM-BZ6204UC
Band Edges, 2.31GHz ~ 2.5GHz

IEEE® 802.15.4_2M
High Channel (Horizontal) Peak High Channel (Vertical) Peak
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nliao, , Linkou Dist..New Taipei City 244, Taivan(R.0.C.) ‘o, 4 a0, , Linkou Dist..New Taipei City 244, Taiwan(R. 0. (
g ax:+-886-2172-1322 g Tel:+88 x:+886-2172-1322
TOVRheinland TOVRheinland
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23102320 2340.  2360.  2380. _ 2400.  2420.  2440.  2460.  2480. 2500 23102320 2340.  2360.  2380. _ 2400. 2420  2440.  2460.  2480. 2500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase MNote
Wz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg PHz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg
1 2323.68 55.73 17.97 37.76 74.00 -18.27 212 158 Peak Horizontal 1 2363.68 54.47 16.50 37.97 74.00 -19.53 319 304 Peak Vertical
2 * 2480.00 111.70 73.10 38.60 74.00 37.70 212 15@ Peak Horizontal 2 * 2480.00 197.51 68.91 38.6@0 74.00 33.51 319 304 Peak Vertical
3 2483.50 62.85 24.25 38.60 74.00 -11.15 212 150 Peak Horizontal 3 2483.50 58.14 19.54 38.60 74.00 -15.86 319 304 Peak Vertical
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IEEE® 802.15.4_2M

High Channel (Horizontal) Average High Channel (Vertical) Average

TUV Rheinland Taiwan Ltd n Ltd,
No, 458-18,Sec 2. Fenliao, ,Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) nliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Te 86-2172-1000 886-2172-1322 000 Fax:+886-2172-1322
TOVRheinland TOVRheinland
430Level (dBuVim) Date: 2025-04-16 130Level (dBuvim) Date: 2025-04-16
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2 2
100) 100
80) FCC/NEC_IC_PK. 80 FCC[WECIC_PK.
60) FCC_NEG IC_AVG 60 FCC_pEt 1c_AVG
' ) § -1 )} 608
o PR —— . ;P ~——— |
40) 40
20 20
23102320.  2340.  2360.  2380. _ 2400.  2420.  2440.  2460.  2480. 2500 23102320 2340.  2360.  2380. _ 2400.  2420.  2440.  2460.  2480. 2500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
Wz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg PHz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg

2335.89 44.83 6.24
2480.00 109.19 70.59
2483.50 51.18 12.58

54.00 -9.97 212 150 Average  Horizontal
54.00 55.19 212 150 Average
54.00 -2.82 212 150 Average  Horizontal

2352.23 43.52 5.66 37.86 54.80 -10.48 319 304 Average  Vertical
2480.00 104.92 66.32 38.60 54.80 50.92 319 304 Average Vertical
2483.50 47.70 9.10 38.60 54.00 -6.30 319 304 Average Vertical
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Spurious Emissions, Tx Mode, 9kHz ~ 30MHz

IEEE® 802.15.4_250k

Low Channel (Open) 9kHz~150kHz

Low Channel (Open) 150kHz~30MHz

..New Taipei City 244, Taiwan(R.0.C. enliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
2 000 Fax:-886-2172 22
TOVRheinland TOVRheinland
430Level (BuVim) Date: 2025-04-20 43Level (dBuvim) Date: 2025-04-20
120 \K 120
— . FcCNCCIC

100) - 100
80) 80)

L

: FCC_NCG, IC
40| 3 4 - clr
"
20

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuV/m dBuV  dB/m dBuV/m ds cm deg

1 ©.01 60.24 42.13 18.11 127.60 -67.36 100 73 Peak Open
2 ©.03 47.73 27.72 20.01 118.05 -70.32 100 18 Peak Open
3 0.05 60.16 41.14 19.02 113.76 -53.60 100 284 Peak Open
4 ©.06 47.05 28.65 18.40 112.68 -65.63 100 276 Peak Open
5 ©.89 45.60 27.58 18.02 108.29 -62.69 100 239 Peak Open
6 ©.14 41.28 23.01 18.27 104.72 -63.44 100 233 Peak Open

0151. 3. 5 7. 9. M. 13 15 17. 19. 21. 23. 25 27. 29.30
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuv/m  dBuV  dB/m dBuv/m dB m deg

1 ©.45 49.78 31.08 18.70 94.57 -44.79 100 180 Peak Open
2 ©.93 45.53 26.68 18.85 68.27 -22.74 100 180 Peak Open
3 1.40 39.58 20.77 18.81 64.66 -25.08 100 288 Peak Open
4 11.79 35.01 13.30 21.71 69.50 -34.49 100 218 Peak Open
5 20.09 36.58 13.74 22.84 69.50 -32.92 180 205 Peak Open
6 28.99 36.78 13.54 23.24 69.50 -32.72 100 27 Peak Open
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Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

IEEE® 802.15.4_250k

Low Channel (Horizontal)

Low Channel (Vertical)

.. New Taipei City 244, Taiwan(R.0.C.) enliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
2 000 Fax:-886-2172 22
TOVRheinland TOVRheinland

. Level (dBuVim) Date: 2025.04-20 " Level (dBuVim) Date: 2025.04-20

70 70

60) 60

FCC_NCC_IC FCC_NCC_IC
50 50
40 3 40 2
2 3 4
3 9 i
30| —1 30 4
1
20 20
10 10
30 100, 200. 300. 400, 500. 600. 700. 800. 900. 1000 30 100 200 300. 400, 500. 600. 700.  800.  900. 1000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase MNote
WAz deuv/m  dBuwv  dB/m dbuv/m  dB  cm  deg WMz dBuv/m  dbuv  dB/m dBuv/m  dB  cm  deg

1 65.89 29.35 36.92 -7.57 40.00 -10.65 272 @ Peak Horizontal 1 64.92 24.78 31.98 40.00 -15.22 300 82 Peak Vertical
2 166.77 32.34 38.17 -5.83 43.50 -11.16 200 202 Peak Horizontal 23 191.99 37.63 45.66 43.50 -5.87 100 297 Peak Vertical
3 194.90 33.77 41.88 -8.11 43.50 -9.73 200 126 Peak Horizontal 3 31421 29.70 34.63 46.00 -16.30 100 220 Peak Vertical
- 684.75 33.48 31.51 1.97 46.00 -12.52 100 223 Peak Horizontal - 455.83 28.91 30.93 46.00 -17.09 100 144 Peak Vertical
5 801.15 35.20 31.52 3.68 46.00 -10.80 100 80 Peak Horizontal 5 730.34 33.01 30.22 46.00 -12.99 200 262 Peak Vertical
6 844.80 35.56 31.49 4.07 46.00 -10.44 200 105 Peak Horizontal 6 844.80 35.33 31.26 46.00 -10.67 200 360 Peak Vertical
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Spurious Emissions, Tx Mode, 1GHz ~ 26.5GHz
IEEE® 802.15.4_2M

High Channel (Horizontal) High Channel (Vertical)

TUV Rheinland Taiwan Ltd n Ltd,
No, 458-18,Sec 2. Fenliao, ,Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) nliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Te 86-2172-1000 886-2172-1322 000 Fax:+886-2172-1322

TOVRheinland TOVRheinland

o Level (dBuVim) Date: 2025-04-16 o Level (dBuvim) Date: 2025-04-16

10| 110

90 90|

FCC_NCC_IC_PK FCC_NCC_IC_PK
70| 70|
4
FCC_NCC_IC_AVG FCC_NCC_IC_AVG

sof | z 50| “5d8.

30| 30|

10| 10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. B8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase MNote
Wz dBuv/m  dBuV  dB/m dBuV/m  d8  cm  deg WHz dBuv/m  dBuV  dB/m dBuv/m  dB  cm  deg

1 4960.00 40.36 49.05 -8.69 54.00 -13.64 310 165 Average Horizontal 1 4960.00 36.98 .69 54.00 -17.02 400 240 Average Vertical
2 4960.00 49.55 58.24 -8.69 74.00 -24.45 310 165 Peak Horizontal 2 4960.00 47.15 .69 74.00 -26.85 400 240 Peak Vertical
31 7440.00 50.67 57.41 -6.74 54.00 -3.33 344 341 Average  Horizontal 3 7440.00 44.00 .78 54.00 -10.00 100 322 Average  Vertical
4 7440.00 58.88 65.62 -6.74 74.00 -15.12 344 341 Peak Horizontal B 7440.00 53.01 .74 74.00 -20.99 100 322 Peak Vertical
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ANT 15, Main Source, ECC, PIC32WM-BZ6204UC
Band Edges, 2.31GHz ~ 2.5GHz

IEEE® 802.15.4_2M
High Channel (Horizontal) Peak High Channel (Vertical) Peak

TUV Rheinland Taisan Ltd TUY Rheinland Taisan Ltd.

Yo, 458-18,Sec 2 Fenliao. , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) Yo, 458-18,Sec 2. Fenliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
g Tel:-886-2172-1000 Fax:-886-2172-1322 g Tel:+886-2172-1000 Fax:-886-2172-1322

TOVRheinland TOVRheinland
430Level (dBuVim) Date: 2025-04-18 130Level (dBuvim) Date: 2025-04-18
120 120
2
100) 100
80) FCC Jibcic Pk 80 FCCJNECIC_PK.
60| 1 FCC IC_AV! 60 FC I
40) 40
20 20
23102320.  2340.  2360.  2380. _ 2400.  2420.  2440.  2460.  2480. 2500 23102320  2340.  2360.  2380. _ 2400.  2420.  2440.  2460.  2480. 2500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
Wz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg PHz dBuV/m  dBuV  dB/m dBuv/m  d8  cm  deg
1 2365.34 54.77 16.79 37.98 74.00 -19.23 100 82 Peak Horizontal 1 2319.5@0 54.79 17.05 37.74 74.00 -19.21 100 290 Peak Vertical
2 * 2480.00 101.36 62.76 .60 74.00 27.36 100 82 Peak Horizontal 2 * 2480.00 108.50 69.90 38.60 74.00 34.50 100 290 Peak Vertical
3 2484.66 55.76 17.16 38.60 74.00 -18.24 100 82 Peak Horizontal 3

2483.57 58.77 20.17 38.60 74.00 -15.23 100 290 Peak Vertical
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IEEE® 802.15.4_2M
High Channel (Horizontal) Average

High Channel (Vertical) Average

TUV Rheinland Taiwan Ltd
\o, 2. Fenli

. Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)

8-18, Sec 2. Fe
86-2172-1000 886-2172-1322

Lt
nlia
000 Fax

New Taipei City 244, Taiwan(R.0.C.)

d.

)., Linkou Dis
:+886-2172-1322
TOVRheinland

TOVRheinland

430Level (4BuVim) Date: 2025-04-18 430Level (dBuVim)
120

Date: 2025-04-18

120
2
% 100
80) FCC_EC_IC_PK 80 FCC_NECIC_PK.
60 FCC_NEG IC_AVG 60| FCC_jiEG Ic_AVG
- J—
T 9 - -4 bl W
40 40|
20 20
23102320.  2340.  2360.

2380. 2400. 2420. 2440. 2460. 2480. 2500
Frequency (MHz)

2310 2320. 2340. 2360. 2380. 2400. 2420. 2440. 2460. 2480. 2500
Frequency (MHz)

Read Limit Over APos TPos

Freq Level Level Factor Line Limit

Read Limit Over APos TPos
Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Mote
MHz dBuV/m dBuV  dB/m dBuV/m ds cm deg MHz dBuv/m  dBuV  dB/m dBuv/m dB m deg
1 2375.98 43.19 5.1 i 54.00 -10.51 100 82 Average  Horizontal 1 2384.01 43.41 5.26 38.15 54.00 -10.59 100 290 Average  Vertical
2 * 2480.00 98.94 60.34 54.00 44.94 100 2 Average 2 * 2480.00 106.09 67.49 38.60 54.00 52.89 100 290 Average  \Vertical
3 2495.73 44.52 5.91 54.00 -9.48 100 82 Average Horizontal 3

2496.20 47.72 9.10 38.62 54.00 -6.28 100 290 Average Vertical
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Spurious Emissions, Tx Mode, 9kHz ~ 30MHz

IEEE® 802.15.4_250k

Low Channel (Open) 9kHz~150kHz

Low Channel (Open) 150kHz~30MHz

.. New Taipei City 244, Tainan(R.0.C.)

enl
000 Fax

. Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
B6-2172-1322

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuV/m dBuV  dB/m dBuV/m ds cm deg

1 ©.01 60.67 42.56 18.11 127.60 -66.93 100 234 Peak Open
2 ©.03 48.14 28.13 20.61 118.85 -69.91 180 234 Peak Open
3 0.5 57.96 38.94 19.02 113.63 -55.67 100 265 Peak Open
4 ©.06 52.86 34.92 17.94 111.98 -59.12 180 269 Peak Open
5 ©.10 44.26 26.23 18.83 107.64 -63.38 100 246 Peak Open
6 ©.14 41.49 23.22 18.27 104.72 -63.23 100 237 Peak Open

au s W e

TOVRheinland TOVRheinland
430Level (dBuVim) Date: 2025-04-20 130Level (dBuvim) Date: 2025-04-20
120| \\K 120|
— . FcCNCCIC
100 - 100
80 80
N
60
1
F
40 1 ; ceMec c
2

0451. 3. 5 7. 9. M. 13 15 17. 19. 21. 23. 25 27. 29.30
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuv/m  dBuV  dB/m dBuv/m dB m deg

©.48 50.27 31.53 18.74 94.01 -43.74 100 177 Peak Open
©.93 43.33 24.48 18.85 68.27 -24.94 100 300 Peak Open
1.43 39.25 20.44 18.81 64.48 -25.23 100 177 Peak Open
3.31 33.63 14.51 19.12 69.50 -35.87 100 194 Peak Open
16.36 35.91 13.86 22.85 69.50 -33.59 180 327 Peak Open
22.09 36.98 14.63 22.35 69.50 -32.52 100 100 Peak Open
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Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

IEEE® 802.15.4_250k

Low Channel (Horizontal)

Low Channel (Vertical)

.. New Taipei

TOVRheinland

City

244, Taiwan(R.0.C.)

enl
000 Fax

. Linkou Dist. . New Taipei City 244, Taiwan(R,0.C.)
86-2172-1322

TOVRheinland

anLevel (dBuV/im)

Date: 2025-04-20

70|
60|
FCC_NCC_IC
50
40|
< 2 3 4 o Musantidhaghwiasoles.

30| &

20,

10)

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m  dBuV  dB/m dBuV/m a8 n  deg

1 65.89 31.65 38.62 -7.57 40.00 -8.95 300 345 Peak Horizontal
2 166.77 30.23 36.06 -5.83 43.50 -13.27 300 204 Peak Horizontal
3 192.96 30.85 38.88 -8.83 43.50 -12.65 102 360 Peak Horizontal
4 318.09 30.22 34.99 -4.77 46.00 -15.78 100 111 Peak Horizontal
B 802.12 34.96 31.26 3.70 46.00 -11.84 100 279 Peak Horizontal
6 844.80 35.51 31.44 4.07 46.00 -10.49 106 360 Peak Horizontal

au s W e

goLevel (dBuvim)

Date: 2025-04-20

70
60
FCC_NCC_IC
50
40| 4
- 5

30| 12
20
10

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m  dBuV  dB/m dBuV/m a8 cm  deg

48.43 27.27 33.04 40.00 -12.73 200 360 Peak Vertical

66.86 28.98 36.76 40.00 -11.02 300 69 Peak Vertical

165.80 33.14 38.86 43.50 -10.36 106 360 Peak Vertical

196.84 37.78 45.97 43.50 -5.72 100 225 Peak Vertical

738.10 33.42 30.61 46.00 -12.58 100 215 Peak Vertical

845.77 35.68 31.59 46.00 -10.32 300 84 Peak Vertical
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Spurious Emissions, Tx Mode, 1GHz ~ 26.5GHz

IEEE® 802.15.4_2M

High Channel (Horizontal)

High Channel (Vertical)

TUV Rheinland Ta
\o, 2

MHz dBuV/m dBuV  dB/m dBuV/m ds cm deg

1 4960.00 37.77 46.46 -8.69 54.00 -16.23 343 159 Average  Horizontal
2 4960.00 47.33 56.82 -8.69 74.00 -26.67 343 159 Peak Horizontal
3 7440.00 47.29 54.03 -6.74 54.00 -6.71 100 301 Average Horizontal
4 7440.00 55.69 62.43 -6.74 74.00 -18.31 100 301 Peak Horizontal
5 | 12400.00 48.47 47.39 1.8 54.80 -5.53 116  36@ Average  Horizontal
6 12400.00 57.41 56.33 1.8 74.00 -16.59 116  36@ Peak Horizontal

..New Taipei City 244, Taivan(R.0.C.) enliao, , Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Te 2 000 Fax:-886-2172 22
TOVRheinland TOVRheinland
120Leve! (dBuV/im) Date: 2025-04-18 1ogLevel (dBuVim) Date: 2025-04-18
110 110
90 90
FCC_NCC_IC_PK FCC_NCC IC_PK
70| 70
. 5
4 FCC_NCC_IC_AVG 4 FCC_NCC_IC_AVG
50| [ 2 548 50 5d8
30 30
10 10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note

MHz dBuv/m  dBuV  dB/m dBuv/m dB m deg

1 4960.00 37.94 46.63 54.00 -16.06 100 218 Average  Vertical
2 4960.00 47.44 56.13 74.00 -26.56 160 218 Peak Vertical
31 7440.00 48.65 55.39 54.00 -5.35 101 7 Average Vertical
4 7448.00 56.85 63.59 74.00 -17.15 101 7 Peak vertical
5 ! 12400.00 53.27 52.19 54.0 -0.73 104 285 Average  Vertical
6 12400.00 62.20 61.12 74.00 -11.80 104 285 Peak Vertical
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