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Appendix A

RF Test Data for BT LE (Conducted Measurement)

Product Name: LED Controller
Test Model: SP701E

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Paddi Chen
Supervised by: Nick Peng
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A.1 DTS Bandwidth

Test Result
DTS BW . :
TestMode | Antenna | Frequency[MHz] MHz] FL[MHZz] FH[MHz] | Limit{MHz] | Verdict
z
2402 0.664 2401.672 | 2402.336 0.5 PASS
BLE_1M Ant1 2440 0.656 2439.680 | 2440.336 0.5 PASS
2480 0.684 2479.664 | 2480.348 0.5 PASS
2402 1.204 2401.360 | 2402.564 0.5 PASS
BLE_2M Ant1 2440 1.132 2439.440 | 2440.572 0.5 PASS
2480 1.352 2479.328 | 2480.680 0.5 PASS
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Test Graphs
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.sg-lem Spectrum Anatyzer - Swept SA
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Agilent Spectrum Analyzer Swept SA
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A.2 Maximum conducted output power

Test Result

TestMode Antenna Channel Result{dBm] Limit[dBm] Verdict
2402 0.09 <30 PASS

BLE_1M Ant1 2440 0.92 <30 PASS
2480 -0.11 <30 PASS

2402 0.00 <30 PASS

BLE_2M Ant1 2440 0.70 <30 PASS
2480 -0.33 <30 PASS
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Test Graphs
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Agjlent Spectrum Analyzer - Swept SA.
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Agjlent Spectrum Analyzer - Swept SA.
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A.3 Maximum power spectral density

Test Result

TestMode Antenna Frequency[MHz] Result{dBm/3kHz] Limit{dBm/3kHz] | Verdict

2402 -16.41 <8.00 PASS

BLE_1M Ant1 2440 -15.58 <8.00 PASS

2480 -16.68 <8.00 PASS

2402 -19.56 <8.00 PASS

BLE_2M Ant1 2440 -18.66 <8.00 PASS

2480 -19.68 <8.00 PASS
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Test Graphs

BLE_1M_Ant1_2402

RL A S0Q  AC SENSE!INT| SOURCE OFF ALIGNAUTO |05:02:38 PWFab 01, 2024

T " e pee Frequency
#Avg Type: RMS TecE[ 23458
Center Freq 2.402000000 Gpl-:[z':‘m% Trig:Free Run st Rt £
IFGainilow  #Atten: 20 dB celP PPPPP
ol Offsct 816 dB Mkr1 2.402 017 9 GHZ AutoTune
Eggaldiv Ref 10.00 dBm -16.406 dBm)|
CenterFreq
oo 2402000000 GHz
-100 1
'\ StartFreq
20 S stk Bt AT T T i s &, 2.401502000 GHz|
SN i ! TN it
an
i VY N\,
|t -
o StopFreq
2402498000 GHz
-400
0 CF Step
99,600 kHz
JAuto Man
600
o Freq Offset||
0Hz
800
ICenter 2.4020000 GHz Span 996.0 kHz|
JfRes BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 105.1 ms (1001 pts]
Insc- status

BLE_1M_Ant1_2440

RL 3

S0Q AC SENSE:INT| SOURCE OFF ALIGH 05:11:32 PMFeb 01, 2024 m
#Avg Type: RM: RACE[1 23456
Center Freq 2.440000000 %F:S:\m% Trig:Free Run Bt e
IFGain:Low #htten: 20 dB cerP PPPPP
Ref Offset8.13 dB Mkr1 2.440 017 712 GHZ] Auto Tune
Eggsmiv Ref 10.00 dBm -156.583 dBm|
CenterFreq
oo 2.440000000 GHz
-100 1
StartFreq
a0 g el fod P Ty T T iy o 2.439508000 GHz
AP T |
wiel ‘r\f\m,,n“
=0 StopFreq
2.440432000 GHz|
-400
=0 CF Step
98.400 kHz
JAuto Man
£00
700 FreqOffset|]
0Hz|
800
Center 2.4400000 GHz Span 984.0 kHz|
JeRes BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 103.8 ms (1001 pts
Iusc— status

BLE_1M_Ant1_2480

[=] [=] ' Shenzhen LCS Compliance Testing Laboratory Ltd.
5@_: '3 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan
j" District, Shenzhen, 518000, China
| Tel: +(86) 0755-82591330 | E-mail: webmaster@I|cs-cert.com | Web: www.|cs-cert.com
Scan code to check authenticity



mailto:webmaster@lcs-cert.com

Page 12 of 36 FCC ID: 2ATV8SP70XE Report No.: LCSA01184096EA

Agjlent Spectrum Analyzer - Swept SA.
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Agjlent Spectrum Analyzer - Swept SA.
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Reference level measurement

Test Result
TestMode Antenna Freq(MHz) Max.Point{MHZz] Result[dBm]

2402 2401.76 -0.46

BLE_1M Ant1 2440 2439.76 0.41
2480 2479.75 -0.70
2402 2401.49 -0.87

BLE_2M Ant1 2440 2439.51 0.16
2480 2479.47 -2.29
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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Agjlent Spectrum Analyzer - Swept SA.
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A.4 Band edge measurements

Test Result

TestMod | Antenn | ChNam | Frequency[MHz | RefLevel[dBm | ResultfdBm | Limit{[dBm | Verdic

e a e ] ] ] ] t
Low 2402 -0.46 -50.37 <-20.46 PASS
BLE_1M Ant1
High 2480 -0.70 -49.65 <-20.7 PASS
Low 2402 -0.87 -44.84 <-20.87 PASS
BLE_2M Ant1
High 2480 -2.29 -49.77 <-22.29 PASS
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Test Graphs
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Agjlent Spectrum Analyzer - Swept SA.
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A.5 Conducted Spurious Emission

Test Result
RefLeve . :
TestMod | Antenn | Frequency[MHz | FregRange | Result{dBm | Limitf[dBm | Verdic
e a MHz t
] [MHz] (dBm] ] ]
30~1000 -0.46 -61.78 <-20.46 PASS
2402 1000~2650
0 -0.46 -49.44 <-20.46 PASS
30~1000 0.41 -61.67 <-19.59 PASS
BLE_1M Ant1 2440 1000~2650
0 0.41 -49.37 <-19.59 PASS
30~1000 -0.70 -62.2 <-20.7 PASS
2480 1000~2650
0 -0.70 -48.77 <-20.7 PASS
30~1000 -0.87 -61.07 <-20.87 PASS
2402 1000~2650
0 -0.87 -48.8 <-20.87 PASS
30~1000 0.16 -61.97 <-19.84 PASS
BLE_2M Ant1 2440 1000~2650
0 0.16 -49.45 <-19.84 PASS
30~1000 -2.29 -62.24 <-22.29 PASS
2480 1000~2650
0 -2.29 -48.6 <-22.29 PASS
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Test Graphs
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Agjlent Spectrum Analyzer - Swept SA.
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Agjlent Spectrum Analyzer - Swept SA.
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Agjlent Spectrum Analyzer - Swept SA.

L [ El C OFF 4
Center Freq 515.000000 MHz ] #Avg Type: RMS Frequency
PND Fast = Trig: Free Run AvglHeld: 1010 T <o
IFGain:Low #hAtten: 20 dB CETFFRPFF
Auto Tune|
Ref Offset8.16 dB Mkr1 933.49 MHZ|
10 gidiv Ref 15.00 dBm -61.068 dBm)
CenterFreq
i 515.000000 MHz
500
StartFreq
.50 30.000000 MHz
2057 aem
- Stop Freq
1.000000000 GHz
350
450 CF Step|
97.000000 MHz
JAuto Man
FreqOffset
0Hz
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts)
IHSG STATUS.

BLE_2M_Ant1_2402_1000~26500

Agilent Spectrum Analyzer - Swept SA

RL = - OFF
Center Freq 13.750000000 GHz #Avg Type Frequency

PRO: Fast _._.l Trig: Free Run Avg|Hold:
IFGain:Low #Asten: 20 dB
Ret Ofest 18 dB MKrZ 23.975 50 GHZ Auto Tune
Eggmdw Ref 15.00 dBm -48.803 dBm
sm it CenterFreq
500 13750000000 GHz
150
EEr
= StartFreq
50 1,000000000 GHz
50 #
= . WW
50 Stop Freq
. 26500000000 GHz
i -
Start 1.00 GHz Stop 26.50 GHz CFStep)
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.438 s (30001 pts}| 2550000000 GHz
MKR| MODDE| TRC SCL 3 v FUNCTION  FUNCTION WIDTH Tl s Man
1 4,060 dBm
g @ 1 7} FreqOffset
0 Hz

MG STATUS

BLE_2M_Ant1_2440_30~1000

[=] [=] ' Shenzhen LCS Compliance Testing Laboratory Ltd.
f@: '3 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan
j" District, Shenzhen, 518000, China
| Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity



mailto:webmaster@lcs-cert.com

Page 26 of 36 FCC ID: 2ATV8SP70XE Report No.: LCSA01184096EA

Agjlent Spectrum Analyzer - Swept SA.
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A.6 Duty Cycle

Test Result
ON Time Period | Duty Cycle Duty Cycle
TestMode | Antenna | Frequency[MHZz] 1/T Factor[dB]
[ms] [ms] [%] Factor[dB]
2402 1.64 1.88 87.23 0.59 0.61
BLE_1M Ant1 2440 1.64 1.88 87.23 0.59 0.61
2480 1.64 1.88 87.23 0.59 0.61
2402 0.83 1.25 66.40 1.78 1.20
BLE_2M Ant1 2440 0.83 1.25 66.40 1.78 1.20
2480 0.83 1.25 66.40 1.78 1.20
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Test Graphs
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A.7 Emissions in Restricted Bands

Test Result
Frequenc Freq Result Limit Result Limit :
TestMode | Antenna | ChName Detector Verdict
y[MHZz] [MHZz] [dBm] [dBm] [dBuV/m] [dBuV/m]
AV 2310.000 -49.31 <-41.20 45.89 <54 PASS
AV 2357.960 -48.28 | <-41.20 46.92 <54 PASS
AV 2390.000 -48.97 | <-41.20 46.23 <54 PASS
Low 2402
Peak 2310.000 -42.39 | =-21.20 52.81 <74 PASS
Peak 2364.365 -37.99 | =-21.20 57.21 <74 PASS
Peak 2390.000 -41.67 | <-21.20 53.53 <74 PASS
BLE_1M Ant1
AV 2483.500 -49.25 | <-41.20 45.95 <54 PASS
AV 2494.560 -48.24 | <-41.20 46.96 <54 PASS
AV 2500.000 -49.38 | <-41.20 45.82 <54 PASS
High 2480
Peak 2483.500 -42.12 | <£-21.20 53.08 <74 PASS
Peak 2499.920 -39.8 <-21.20 55.40 <74 PASS
Peak 2500.000 -42.17 | <£-21.20 53.03 <74 PASS
AV 2310.000 -48.69 | <-41.20 46.51 <54 PASS
AV 2361.110 -47.36 | <-41.20 47.84 <54 PASS
AV 2390.000 -48.15 | <-41.20 47.05 <54 PASS
Low 2402
Peak 2310.000 -40.92 | =-21.20 54.28 <74 PASS
Peak 2378.435 -39.39 | =-21.20 55.81 <74 PASS
Peak 2390.000 -42.07 | =-21.20 53.13 <74 PASS
BLE_2M Ant1
AV 2483.500 -48 <-41.20 47.20 <54 PASS
AV 2499.120 -47.18 | <-41.20 48.02 <54 PASS
AV 2500.000 -47.94 | <-41.20 47.26 <54 PASS
High 2480
Peak 2483.500 -41.96 | <-21.20 53.24 <74 PASS
Peak 2494.480 -38.47 | =-21.20 56.73 <74 PASS
Peak 2500.000 -41.28 | <-21.20 53.92 <74 PASS
Note:

1. The Antenna Gain is compensated in the graph. The Correction Factor is compensated in the graph.

2. The limit in dBm for average detector is conversion from 54dBuV/m, according to 15.209(a). The

limit in dBm for peak detector is 20dB above the limit of average detector in dBm.

RS

[=] ' Shenzhen LCS Compliance Testing Laboratory Ltd.

District, Shenzhen, 518000, China
| Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity

H _;;'1;-1 Add: 101, 201 Bldg A & 301 Bldg C, JUJI Industrial Park Yabianxueziwei, Sllajing Street, Baoan
@
E



mailto:webmaster@lcs-cert.com

S

Test Graphs

Page 33 of 36 FCC ID: 2ATV8SP70XE Report No.: LCSA01184096EA

BLE_1M_Ant1_Low_2402_AV

Agilent Spectrum Aalyzer -Swept SA

OFF ALIGN A 05:03:01 PMF 24
Center Freq 3.352500000 GHz | #Avg Type: RMS ma[i2a4ss|  Frequency
NG Easr == Trig: Free Run AvglHold: 100100 TIPS s
IFGain:Low #Atten: 30 dB DET/AAAAAA
Ref Offset 10.75 dB Mkr4 2.357 960 GHz AutoTune
19 gediv Ref 20.00 dBm 8.283 dBm
100 75! CenterFreq
0m ]| 2352500000 G2
-100 J‘ 1
il
-200 1
1 StartFreq
0 L 2:300000000 GHz
00 5 4 41 [ e
{
£00 4 - J
€00 StopFreq
2.405000000 GHz|
700
Start 2.30000 GHz Stop 2.40500 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) 10500000 MHz,
MER MODE' TRC SCL X Y FUNCTION FUNCTION wIDTH FUNCTIONVALLE & A_U‘O Man)
N f] ‘?JU‘?DECI GHz 134dBm| | 0 0]
2 48974dBm T 000000 0000000
BN [f >310000GHz| d9306cBm| | | | FreqOffset
48283dBm[ | [ | 0 Hz
5 __—_
© N S Y
7 | I Y
gq T 7}
< N S N
/10 | S S B
11 | O A E N
< >
ise status

BLE_1M_Ant1_Low_2402_Peak

Center Freq 2 352500000 GHz | vg Type: 123456 Frequency
Fas == Trig:Free Run Avg|Hold: 100/100 T
IFGam Low #Atten: 30 dB TP PPPPP
Ref Offset 10.16 B Mkr4 2.364 365 GHz Auto Tune
{0 geidy _Ref 20.00 dBm -37.994 dBm
oo 7 CenterFreq
om ; | 2352500000 GHz
-100 \
. 21 doa
:U ’ . il StartFreq
300 13 ¥ 7 J || 2300000000 Gz
00 .
¥ “u hrf yorh
500
0 Stop Freq
2.405000000 GHz,
700
Start 2.30000 GHz Stop 2.40500 GHz CF Step)
Res BW 1.0 MHz #VBW 3.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 10.500000 MHz,
MER MODE TRC SCL A FUNCTION FUNCTION %IDTH FUNCTION VALUE ~ ~ M Man)
(0§ N | [ f[  2402270GHz|  1825dBm| | | ]
A N[ TF]  2390000GHz| 41668éBm| | [ |
3 G I I R FreqOffset
G Bm| | ] OH2
5 I I I R
¢ IR N I R
7 I I I R
& I I A S
o I I N R
10 I N I R
11 I I I
< >
sc status

BLE_1M_Ant1_High_2480_AV

[=] ' Shenzhen LCS Compliance Testing Laboratory Ltd.
f@: '3 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan
j"ﬁ District, Shenzhen, 518000, China
| Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity

=]



mailto:webmaster@lcs-cert.com

s Page 34 of 36 FCC ID: 2ATV8SP70XE Report No.: LCSA01184096EA

Agilent Spectrum Analyzer - Swept SA
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