SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0OVL-W97L-5DB Report No.: LCS190610108AEB

Appendix B

RF Test Data for BT 4.1(BLE) (Conducted Measurement)

Product Name: W97L
Trade Mark: ZAPO
Test Model: W97L-5DB

Environmental Conditions

Temperature: 23.3°C
Relative Humidity: 61%

ATM Pressure: 100.0 kPa

Test Engineer: CHUANG WANG

Supervised by: JAYDEN ZHUO

B.1 Duty Cycle

Test Mode Test Channel Ant Duty Cycle[%]

Verdict

LE 2440 Antl 100

PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

Test Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

B.2 Maximum Conducted Peak Output Power

Mode Channel Conduct Peak Power[dBm] Limit [dBm] Verdict
LE LCH 2.839 30 PASS
LE MCH 4.230 30 PASS
LE HCH 5.369 30 PASS
Test Graphs
e Keysight Spectrum Analyzer - Swept SA E‘\i/\&l
oL | RF [soe  ac | | | SENSE:PULSE] | AALIGN OFF [11:36:16 AM Jul 02, 2019
[Center Freq 2.402000000 GHz | #Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYPE| M
IFGain:Low Atten: 30 dB DET|P NNMNNN
Mkr1 2.402 099 750 GHZ Auto Tune
1L%gB.fdiv Ref 20.00 dBm 2.839 dBm
Center Freq
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

w Keysight Spectrum Analyzer - Swept SA (===
L [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [11:37:10 aM Jul 02, 2019
[Center Freq 2.440000000 GHz | #Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE| M AL
IFGain:Low Atten: 30 dB DET/P NNNNN
Mkr1 2.440 102 000 GHZ Auto Tune
1L%5IB.fdiv Ref 20.00 dBm 4.230 dBm
Center Freq
10.0 ‘1 2.440000000 GHz
r—-f—'r!)——_'_“———-‘_h
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/ \ StartFreq
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Center 2.440000 GHz Span 3.000 MHz||-°9 Lin
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MSG sTaTUs g3 Align Now All required
ww Keysight Spectrum Analyzer - Swept SA = =
[V [ RF [s0e ac | [ [ SENSE:PULSE] [ MALIGN OFF [11:38:17 aMJul 02, 2019
[Center Freq 2.480000000 GHz | #Avg Type: Log-Pwr TRECE[12345 6 Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE| M @AY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.479 892 000 GHZ Auto Tune
1L%:IB.fdiv Ref 20.00 dBm 5.369 dBm
Center Freq
100 '1 2.480000000 GHz
,—-r—"’—'_(’——_'—_“‘—-__._
0.00
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-10.0 2.478500000 GHz
0 Stop Freq
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-30.0
CF Step
e 300.000 kHz
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0.0
Freq Offset
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Center 2.480000 GHz Span 3.000 MHz||-°9 Lin
[#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
MSG sTaTUs g3 Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

B.3 Maximum Power Spectral Density

Mode Channel PSD [dBm/3KHz] | Limit [dBm/3KHz] Verdict
LE LCH -5.342 8 PASS
LE MCH -4.271 8 PASS
LE HCH -4.043 8 PASS
Test Graphs
ww Keysight Spectrum Analyzer - Swept SA Iil\i/\é‘
B [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [11:40:40 aMJul 02, 2019
[Center Freq 2.402000000 GHz | i #Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 10/10 TYPE ?m
IFGain:Low Atten: 30 dB DET
Mkr1 2.401 997 0 GHZ Auto Tune
1L%5IB.fdiv Ref 20.00 dBm -5.342 dBm
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sTATUS [ Align Now Al required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

w Keysight Spectrum Analyzer - Swept SA (===
L | RF [s02 ac | | [ SENSE:PULSE] [ A\ALIGN OFF [11:41:45 AM ul 02, 2019
[Center Freq 2.440000000 GHz | #Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 10/10 TYPE| M AL
IFGain:Low Atten: 30 dB DeT|P NNNNN
Mkr1 2.439 997 0 GHZ Auto Tune
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ww Keysight Spectrum Analyzer - Swept SA = =
[V [ RF [s0e ac | [ | SENSE:PULSE] [ MALIGN OFF [11:42:38 am 70l 02, 2019
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PNO: Wide —»— 1rig: Free Run Avg|Held: 10/10 TYPE| M @AY
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.479 956 5 GHZ Auto Tune
1L%:IB.fdiv Ref 20.00 dBm -4.043 dBm
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sTaTUs g3 Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

B.4 6dB Bandwidth

Mode Channel 6dB Bandwidth [MHZz] Limit [MHZz] Verdict
LE LCH 0.7158 =0.5 PASS
LE MCH 0.7206 20.5 PASS
LE HCH 0.7257 20.5 PASS

Test Graphs
w Keysight Spectrum Analyzer - Occupied BW \i"ﬁ"é‘
[+] [ RF [soe ac | [ | SENSE:PULSE| | A\ALIGN OFF |07:45:01 PMul 03,2019
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| #FGain:Low #Atten: 30 dB Radic Device: BTS
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sTATUS [ Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

ww Keysight Spectrum Analyzer - Occupied BW \i"i"é‘
[ RF [s0a ac | [ | SENSE:PULSE] [ /NALIGN OFF [07:46:09 PMJul 03, 2019
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
= T1rig: Free Run Avg|Hold:>10/10
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MsG sTaTus | I Align Now All required
w Keysight Spectrum Analyzer - Occupied BW \i"ﬁ"é‘
[+] [ RF [soe ac | [ | SENSE:PULSE| | A\ALIGN OFF |07:46:42 PM1ul 03,2019
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold:>10/10
| HFGain:Low . #Atten: 30 dB Radio Device: BTS
Mkr1 2.479994 GHz
1098y Ref 20.00 dBm 4.5643 dBm
og
1
00 J CenterFreq
0.00 T 2.480000000 GHz
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-20.0
-30.0
-40.0 \
500 a-»-"”/ [
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Transmit Freq Error -5.399 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 725.7 kHz x dB -6.00 dB
MSG sTaTUS € Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

B.5 RF Conducted Spurious Emissions

Mode Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LE LCH 2.898 -49.767 -17.10 PASS
LE MCH 4.367 -49.401 -15.63 PASS
LE HCH 5.436 -46.370 -14.56 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

LE LCH Graphs

ww Keysight Spectrum Analyzer - Swept SA = =
[V [ RF [s00 ac | [ | SENSE:PULSE] [ /WALIGN OFF [11:54:52 aMJul 02, 2019
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[12345 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 10/10 TYPE| M AL
IFGain:Low Atten: 30 dB DET|/P NNNNN
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ww Keysight Spectrum Analyzer - Swept SA Iil\i/\é‘
B [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [11:56:03 aMJul 02, 2019
[Start Freq 30.000000 MHz #Avg Type: RMS TRACE[{ 23456 Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE| M AL
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Mkr2 21.613 GHZ Auto Tune
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SHENZHEN LCS COMPLIANCE TESTING LABORATO

RY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

LE MCH Graphs

Start 0.03 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.387 s (8001 pts)

Stop 25.00 GHz

ww Keysight Spectrum Analyzer - Swept SA = =
[V [ RF [s00 ac | [ | SENSE:PULSE] [ /WALIGN OFF [11:57:25 aMJul 02, 2019
[Center Freq 2.440000000 GHz | #Avg Type: RMS TRACE[1 23456 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 10/10 TYPE| M AL
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.440 154 875 GHZ Auto Tune
1L%;:IB.fdiv Ref 20.00 dBm 4.367 dBm
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0o “—( 2.440000000 GHz
0.00 f\r——r
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ww Keysight Spectrum Analyzer - Swept SA Iil\i/\é‘
B [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [12:00:09 PMul 02,2019
[Start Freq 30.000000 MHz #Avg Type: RMS TRACE[1]2345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>10/10 TYPE| M ehafiadan:
IFGain:Low Atten: 30 dB DET|P NMNINN
Mkr2 21.638 GHZ Auto Tune
1L%5IB.fdiv Ref 20.00 dBm -49.401 dBm
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

LE HCH Graphs

ww Keysight Spectrum Analyzer - Swept SA = =
[V [ RF [s00 ac | [ | SENSE:PULSE] [ /WALIGN OFF [12:01:11 PMIul 02,2019 £
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRECE[12345 6 requency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10110 TYPE| M WA
IFGain:Low Atten: 30 dB DET/P NNNNN
Mkr1 2.480 150 375 GHZ Auto Tune
1ggidy__Ref 20.00 dBm 5.436 dBm
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100 \%1 2.480000000 GHz
0.00 /\/
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v S
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MSG sTATUS [ Align Now Al required
ww Keysight Spectrum Analyzer - Swept SA Iil\i/\é‘
B [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [12:02:07 PMul 02,2019
[Start Freq 30.000000 MHz | #Avg Type: RMS TRacE[i23456|  Freauency
PNO: Fast —»— Trig: Free Run Avg|Hold: 10110 TYPE| M WA
IFGain:Low Atten: 30 dB per|P NNNNN
Mkr2 24.576 GHZ Auto Tune
1By _Ref 20.00 dBm -46.370 dBm
Center Freq
100 1 12515000000 GHz
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-14.56 dBm)|
200 Stop Freq
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400 CF Step
’ 2.497000000 GHz
Auto Man
0.0
Freq Offset
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Scale Type
Start 0.03 GHz Stop 25.00 GHz|[-°¢9 Lin
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (8001 pts)
MSG sTATUS [ Align Now Al required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC I1D: 2A0VL-W97L-5DB

Report No.: LCS190610108AEB

B.6 Band-edge for RF Conducted Emissions

: Max.Spurious Level - :
Mode Channel Carrier Power[dBm] Limit [dBm] Verdict
[dBm]
LE LCH 2.640 -54.155 -17.36 PASS
LE HCH 5.579 -57.569 -14.42 PASS
Test Graphs
e Keysight Spectrum Analyzer - Swept SA @@/\&I
w | RF 500  AC | | | SENSE:PULSE] [ A\ALIGN OFF [12:12:02 PMul 02,2019
[Start Freq 2.310000000 GHz #Avg Type: RMS TRacEi2345¢6|  Freauency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10 TYPE
IFGain:Low Atten: 30 dB DET|P NNMNNN
Mkr4 2.377 809 GHz Auto Tune
1ngBIdiv Ref 20.00 dBm -60.842 dBm
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0.00 H 2.357000000 GHz
100 ErTY
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-40.0 ¢2 \
-50.0 4 >.$ NLM
4 RO StopFreq
LE LCH e 2.404000000 GHz
-70.0
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.067 ms (3001 pts) 9.400000 MHz
MKR, MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTIONVALUE = m Man
Bl N | [f] = 2401838GHz| 2640 dBm| I
)] N| [f|  2400000GHz|  -54.155dBm| I
[ §]  2390000GHz|  -60.690 dBm| I FreqOffset
4/ N[ [f|  2377809GHz|  -60.842dBm| I 0 Hz
g [ I I B
I I
7 ] I
8 I ] Scale Type
9 I B I
10 I B I i
11 N O O S S O - (¢ —
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

Keysight Spectrum Analyzer - Swept SA (===
1] [ RF [s0a ac | [ | SENSE:PULSE] [ /WALIGN OFF [12:14:29 PMIul 02,2019
[Start Freq 2.478000000 GHz | #Avg Type: RMS TRacE[l23456|  reauency
PNO: Fast —»— Trig: Free Run Avg|Held: 10/10 TYPE| M ehafiadan:
PMNNNNM
IFGain:Low Atten: 30 dB DET
Mkrd 2.493 180 00 GHz Auto Tune
10 dBidiv__Ref 20.00 dBm -58.282 dBm
og
N
0.0 Center Freq
0.0 /f“ 2.489000000 GHz
-10.0 7 T T A7 dom)
E ] \
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= (" \,\ 2.478000000 GHz
-40.0
500 J \'\ 2 4 3
o Y . n ! n Stop Freq
LE HCH £0.0 B L e e, L HfFirgpheef
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700
Start 2.47800 GHz Stop 2.50000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.133 ms (8001 pts) 2.200000 MHz
Auto Man
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =
1 III-I.'I——_
) N | [f|  248350000GHz[ 657569dBm| | [ |
ol N | [f|  250000000GHz| -60451dBm| | | | Freq Offset
| f]  249318000GHz| -58282d¢Bm| | | g 0Hz
I
Scale Type
Lin
MSG STATUS

Page 14 of 17




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

B.7 Restrict-band band-edge measurements

Test Limit
Test Power : Ground E .
Chann| Ant Freq. Gain Detector |[dBuV/|Verdict
Mode [dBm] Factor [dBuV/m]
el m]
Antl 2310.0 -50.906 2.000 0 46.32 PEAK 74 PASS
Antl 2310.0 -62.698 2.000 0 34.53 AV 54 PASS
2402
Antl 2390.0 -50.095 2.000 0 47.14 PEAK 74 PASS
Antl 2390.0 -61.938 2.000 0 35.29 AV 54 PASS
LE
Antl 2483.5 -47.895 2.000 0 49.34 PEAK 74 PASS
Antl 2483.5 -58.851 2.000 0 38.38 AV 54 PASS
2480
Antl 2500.0 -50.500 2.000 0 46.73 PEAK 74 PASS
Antl 2500.0 -61.398 2.000 0 35.83 AV 54 PASS

Page 15 of 17




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC I1D: 2A0VL-W97L-5DB Report No.: LCS190610108AEB

Restrict-band band-edge measurements_ LE_2402_Antl PEAK

e Keysight Spectrum Analyzer - Swept SA = =R
57 | RF [s00 ac | | | SENSE:PULSE] [ A\NALIGN OFF [12:18:35 PMJul 02, 2019
[Start Freq 2.310000000 GHz \ #Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10 TYPE|M WA
IFGain:Low Atten: 30 dB DET|P NNNNN
MKr3 2.390 000 GHZ Auto Tune
E%SBldiv Ref 20.00 dBm -50.095 dBm
oo 1 Center Freq
0.00 /ﬂ\ 2.357000000 GHz
-10.0
-20.0 l \
{ StartFreq
300 ] 2.310000000 GHz
-40.0
2 3
-50.0 " " L A Fn m v PRI | Ik ’..A J_J
a0 Stop Freq
- 2.404000000 GHz
-70.0
Start 2.31000 GHz Stop 2.40400 GHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts) 9.400000 MHz
[Auto Man
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 III-I.'I——
)l N | [f[ = 2310000GHz| 50806dBm| | |
EIIII [f[  2390000GHz| 50096dBm| | ] Freq Offset
[ | 1 | 0 Hz
Scale Type
1 I — - =
[ 1 | [ B
MSG STATUS
Restrict-band band-edge measurements_ LE_2402_Antl_AV
w Keysight Spectrum Analyzer - Swept SA == )
] | RF [s00 ac | | | SENSE:PULSE] [ A\NALIGN OFF [12:20:17 PMJul 02, 2019
[Start Freq 2.310000000 GHz \ #Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10 TYPE|M WA
IFGain:Low Atten: 30 dB DET|P NNNNN
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