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Appendix A

RF Test Data for BT (Conducted Measurement)

Product Name: Smart switch
Test Model: Shelly Plus 1PM

Environmental Conditions

Temperature: 235°C
Relative Humidity: 52.2%
ATM Pressure: 100.0 kPa
Test Engineer: H‘ /\ W
Bill Zhu
Supervised by: L’ /"‘*
Li Huan
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A.1 -20dB Bandwidth

Page 2 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

Report No.: LCS220429107AEA

Condition Mode Frequency (MHz) Antenna -20 dB Bandwidth (MHz) Limit -20 dB Bandwidth (MHz) Verdict
NVNT 1-DH5 2402 Ant1 0.934 Pass
NVNT 1-DH5 2441 Ant1 0.941 Pass
NVNT 1-DH5 2480 Ant1 0.931 Pass
NVNT 2-DH5 2402 Ant1 1.31 Pass
NVNT 2-DH5 2441 Ant1 1.322 Pass
NVNT 2-DH5 2480 Ant1 1.318 Pass
NVNT 3-DH5 2402 Ant1 1.31 Pass
NVNT 3-DH5 2441 Ant1 1.29 Pass
NVNT 3-DH5 2480 Ant1 1.306 Pass
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Test Graphs
-20dB Bandwidth NVNT 1-DH5 2402MHz Ant1
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-20dB Bandwidth NVNT 1-DH5 2480MHz Ant1
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-20dB Bandwidth NVNT 2-DH5 2441MHz Ant1
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-20dB Bandwidth NVNT 3-DH5 2402MHz Ant1
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518000, China

-20dB Bandwidth NVNT 3-DH5 2480MHz Ant1
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A.2 Maximum Peak Conducted Output Power

Condition | Mode Frequency Antenna Total Power Limit Verdict
(MHz) (dBm) (dBm)
NVNT 1-DH5 2402 Ant1 2.05 20.97 Pass
NVNT 1-DH5 2441 Ant1 1.45 20.97 Pass
NVNT 1-DH5 2480 Ant1 1.28 20.97 Pass
NVNT 2-DH5 2402 Ant1 4.31 20.97 Pass
NVNT 2-DH5 2441 Ant1 3.69 20.97 Pass
NVNT 2-DH5 2480 Ant1 3.54 20.97 Pass
NVNT 3-DH5 2402 Ant1 4.66 20.97 Pass
NVNT 3-DH5 2441 Ant1 4.22 20.97 Pass
NVNT 3-DH5 2480 Ant1 3.97 20.97 Pass
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Test Graphs

Power NVNT 1-DH5 2402MHz Ant1
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Power NVNT 1-DH5 2480MHz Ant1
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Power NVNT 2-DH5 2441MHz Ant1

RL RF
enter Freq

SENSE:PULEE

7.441000000 GHz

= A\..'g.T\'pa: Lag-Pwr

O4:50042 PM May 11, 2022

TRACEI1 23456
TYPE | M Wil
CET|F WNHMN N

PNO: Fast =~  THg:Free Run Avg|Hold: 1007100
IFGain:Low #Atten: 30 B
Mkr1 2.441 178 GHz
Ref Offset 1.86 dB
‘IL%gB.I'dIv Ref 20.00 dBm 3.691 dBm
oo ‘1
il / el B i, ‘__‘\\
10,0 W \\
no / N
a0
400
e
£0.0
<00
enter 2.441000 GHz Span 10.00 MHz
es BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts)
IM’A STATUS
Power NVNT 2-DH5 2480MHz Ant1
Rl RF S0@ A SENSE:PULSE! ALIGNALTO 04:50:50 PM May 11, 2022
A : Lag-Pwr TRACE r
enter Freq 2.480000000 GHz e —— A:sﬂlm‘:'m;ﬁno "”“F
IFGain:Low #Atten: 30 B CET[P NNNMNN
Mkr1 2.480 127 GHz
Ref Offset 1.9 dB
‘IL%gB.I'dIv Ref 20.00 dBm 3.538 dBm

mnn

1
oon "'""‘#L.""*-—

i

10.0

a0

e

S

400
<50.0 HI

-0

ﬁgmer 2480000 GHz

es BW 2.0 MHz #VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts]

IM’L STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei,

518000, China

Shajing Street, Baoan District, Shenzhen,

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.Ics-cert.com

Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 12 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

Report No.: LCS220429107AEA

Power NVNT 3-DH5 2402MHz Ant1
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Power NVNT 3-DH5 2480MHz Ant1

7.480000000 GHz

= A\..'g.T\'pa: Lag-Pwr

50047 PMMay 11, 2022

—ILClR AL PHO-Esct =we Trig:Free Run Avg[Held: 1001100 “:r:‘: hm
IFGain:Low #Atten: 30 B CET[P NNNMNN
Ref Offset 19 dB Mkr1 2.480 047 GHz
‘IL%gB.I'dIv Ref 20.00 dBm 3.870 dBm
oo i
non t““-- N\‘
P
10.0 1 M,
a0
400
500
0.0
<00

es BW 2.0 MHz

enter 2,480000 GHz
#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts]

IM’L

STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.Ics-cert.com

Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S

Page 14 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

A.3 Carrier Frequencies Separation

Report No.: LCS220429107AEA

Condition Mode Antenna Hopping Freq1 (MHz) Hopping Freq2 (MHz) HFS (MHz) Limit (MHz) Verdict
NVNT 1-DH5 Ant1 2402.07 2403.068 0.998 0.623 Pass
NVNT 2-DH5 Ant1 2402.09 2403.028 0.938 0.873 Pass
NVNT 3-DH5 Ant1 2402.056 2403.07 1.014 0.873 Pass
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Test Graphs

CFS NVNT 1-DH5 2402MHz Ant1

050542 PM May 11, 2022

- . T T G
Awg T : Lag-P macel) 2 56
K:EI'IIBF Fqu el LT L RO Wide — Trig:Free Run A:;H:Iz;‘l;ﬁﬁ:r r'-'I'F:rtde«hWJ ;
IFGainLow — #Atten:30 dB CET|P NNNN N
Mkr1 2.402 070 GHz
Ref Offset 1.84 dB
I1u dBidiv__Ref 20.00 dBm -0.812 dBm
Log T 1 J
| + 1 9
| _— Q
000 i H i H "\M‘f{m
100 ,\_ﬂ,.-.f'."nr '\“H\ﬂ-n_,\_ 1 AN . hfh\’Ln,,_\hF
=00 | P A M,
e I L ==
300 |
400
S00
£00
Brjuli}
iCenter 2.402500 GHz ESpan 2.000 MHz
|#¥Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
| Y FUNCTION FUNCTIONWIDTH FUNCTION VALUE -~

I MER MODE TREC SCL

Bm |

2 d
0442 dBm

=owWX-N0 LW

e

STATUS

E

z

CFS NVNT 2-DH5 2402MHz Ant1

L ; 20 ; — I AT 0511136 PM May 11, 2022
enter Freq 2.402500000 GHz Avg Type: Log-Pwr MAElz3456
K: 4 FHO: W’!dn (m | Trig: Free Run Avg|Hold=>=100/100 TTE [ AWAARAA
IFGain:Low #Atten: 30 dB ET|P NNNNN

MKr1 2.402 090 GHz|
I1Lg gy Ref 20.00 dBm -1.799 dBm
: |

o +
0.00 | : 1 02

10

f1
W""\...J-\.fwm‘v"”‘lﬁ EWLATASVEV, VLV WP w'\,_f”"‘ui\-frn”r\v-'j(\‘f%f"vv-'v‘hf\qm

=200

200
-40.0

0.0
-E0.0

T

iCenter 2.402500 GHz ESpan 2.000 MHz
|#¥Res BW 30 kHz #VEW 100 kHz Sweep 2.133 ms (1001 pts)

FUNCTION WIDTH FUNCTION WALLIE o~

I MER MODE TRC ECL » L FUNCTION

= CWE N0 L WK

e

o I
c

STATUS

z

=] Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China

Scan code to check authenticity

1
UE s
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.Ics-cert.com
[=]


mailto:webmaster@lcs-cert.com

Page 16 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

Report No.: LCS220429107AEA

CFS NVNT 3-DH5 2402MHz Ant1
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Page 17 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

A.4 Dwell Time

Report No.: LCS220429107AEA

Condition | Mode Frequency Antenna Pulse Time Total Dwell Time Burst Period Time Limit Verdict
(MHz) (ms) (ms) Count (ms) (ms)
NVNT 1-DH5 2402 Ant1 2.881 322.672 112 31600 400 Pass
NVNT 1-DH5 2441 Ant1 2.881 311.148 108 31600 400 Pass
NVNT 1-DH5 2480 Ant1 2.882 331.43 115 31600 400 Pass
NVNT 2-DH5 2402 Ant1 2.888 303.24 105 31600 400 Pass
NVNT 2-DH5 2441 Ant1 2.888 355.224 123 31600 400 Pass
NVNT 2-DH5 2480 Ant1 2.889 320.679 111 31600 400 Pass
NVNT 3-DH5 2402 Ant1 2.891 306.446 106 31600 400 Pass
NVNT 3-DH5 2441 Ant1 2.891 338.247 117 31600 400 Pass
NVNT 3-DH5 2480 Ant1 2.891 323.792 112 31600 400 Pass
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Report No.: LCS220429107AEA
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 1-DH5 2480MHz Ant1 One Burst
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Dwell NVNT 2-DH5 2402MHz Ant1 One Burst
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Dwell NVNT 2-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH5 2480MHz Ant1 One Burst
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Dwell NVNT 3-DH5 2402MHz Ant1 One Burst
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Dwell NVNT 3-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 3-DH5 2480MHz Ant1 One Burst
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A.5 Number of Hopping Channel

Page 27 of 60 FCC ID: 2ALAY-SHELLYPLUS1PM

Report No.: LCS220429107AEA

Condition Mode Antenna Hopping Number Limit Verdict
NVNT 1-DH5 Ant1 79 15 Pass
NVNT 2-DH5 Ant1 79 15 Pass
NVNT 3-DH5 Ant1 79 15 Pass
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Test Graphs

Hopping No. NVNT 1-DH5 2402MHz Ant1
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Hopping No. NVNT 3-DH5 2402MHz Ant1
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A.6 Band Edge

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH5 2402 Ant1 No-Hopping -54.22 -20 Pass
NVNT 1-DH5 2480 Ant1 No-Hopping -57.29 -20 Pass
NVNT 2-DH5 2402 Ant1 No-Hopping -53.2 -20 Pass
NVNT 2-DH5 2480 Ant1 No-Hopping -57.84 -20 Pass
NVNT 3-DH5 2402 Ant1 No-Hopping -53.15 -20 Pass
NVNT 3-DH5 2480 Ant1 No-Hopping -57.86 -20 Pass
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