SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB Report No.:LCS190610108AEC

Appendix C

RF Test Data for 2.4G WIFI (Conducted Measurement)
Product Name: W97L
Trade Mark: ZAPO
Test Model: W97L-5DB

Environmental Conditions

Temperature: 234°C
Relative Humidity: 53.3%
ATM Pressure: 100.0 kPa
Test Engineer: CHUANG WANG
Supervised by: JAYDEN ZHUO

C.1 Duty Cycle

Test Mode ([Test Channel| Ant Duty Cycle[%] Verdict
11B 2437 Antl 100 PASS
11G 2437 Antl 100 PASS

11N20SISO 2437 Antl 100 PASS
11N40SISO 2437 Antl 100 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC
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Duty Cycle_11G_2437_Antl
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SHENZHEN LCS

COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

Duty Cycle_11N20SISO_2437_Antl
w Keysight Spectrum Analyzer - Swept SA (=R E=R
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e Keysight Spectrum Analyzer - Swept SA =R =R
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB Report No.: LCS190610108AEC

C.2 Maximum Conducted Output Power

Mode Channel Meas. Peak Level Limit [dBm] Verdict
[dBm]

LCH 8.278 30 PASS

11B MCH 8.374 30 PASS

HCH 8.596 30 PASS

LCH 8.272 30 PASS

11G MCH 8.322 30 PASS

HCH 8.132 30 PASS

LCH 7.419 30 PASS

11N20SISO MCH 8.173 30 PASS

HCH 7.695 30 PASS

LCH 6.519 30 PASS

11N40SISO MCH 5.944 30 PASS

HCH 6.069 30 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

C.3 Maximum Power Spectral Density

Meas.Level Limit :
Mode Channel Verdict
[dBm/30KHz] [dBm/3KHz]
LCH -11.499 8 PASS
11B MCH -11.296 8 PASS
HCH -11.227 8 PASS
LCH -17.013 8 PASS
11G MCH -16.811 8 PASS
HCH -16.100 8 PASS
LCH -17.031 8 PASS
11N20SISO MCH -17.071 8 PASS
HCH -16.473 8 PASS
LCH -19.158 8 PASS
11N40SISO MCH -19.483 8 PASS
HCH -19.165 8 PASS
Test Graphs
ww Keysight Spectrum Analyzer - Swept SA \i/\i/\é
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

wm Keysight Spectrum Analyzer - Swept SA =R =
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e Keysight Spectrum Analyzer - Swept SA \i/\i/\é/
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC
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e Keysight Spectrum Analyzer - Swept SA \i/\i/\é/
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB Report No.: LCS190610108AEC

wm Keysight Spectrum Analyzer - Swept SA =R =
7] | RF [s0a  ac | | | SENSE:PULSE] [ /MALIGN OFF | 01:04:01 PMJuI 02, 2019
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e Keysight Spectrum Analyzer - Swept SA \i/\i/\é/
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PNO: Fast —»— Trig: Free Run Avg|Hold: 1010 TYPE| MR
IFGain:Low Atten: 20 dB DET|P NNNNN
Mkr1 2.407 62 GHZ Auto Tune
EgﬁlBldiv Ref 10.00 dBm -17.031 dBm
CenterFreq
0.00 2.412000000 GHz|
-10.0 1
StartFreq
500 el (e hn fotlh ey Ll g an sl gsba b AR 2.397000000 GHz
I (Nlﬂr»{lu P W"W"I' uv‘wkuw Yy gy "”WW
oo Stop Freq
2.427000000 GHz|
11N20SISO/LCH 00 M‘M %‘l
r 0 CF Step
00 ¥ 3.000000 MHz
Auto Man
-50.0 4 fp
M P%‘KM Freq Offset
70.0
OHz
-80.0
Scale Type
Center 2.41200 GHz Span 30.00 MHz|[L°9 Lin
[fRes BW 30 kHz #FVEBW 100 kHz Sweep 31.67 ms (1001 pts)
MSG sTaTUs €Y Align Now All required

Page 8 of 46




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2A0VL-W97L-5DB Report No.: LCS190610108AEC

wm Keysight Spectrum Analyzer - Swept SA =R =
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wm Keysight Spectrum Analyzer - Swept SA =R =
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

wm Keysight Spectrum Analyzer - Swept SA =R =
7] | RF [s0a  ac | | | SENSE:PULSE] [ /MALIGN OFF | 02:49:24 PMIuI 02, 2019
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e Keysight Spectrum Analyzer - Swept SA \i/\i/\é/
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

wm Keysight Spectrum Analyzer - Swept SA =R =
7] | RF |50 | | SENSE:PULSE] [ /MALIGN OFF | 02:50:43 PMJul 02, 2019
[Center Freq 2.452000000 GHz | #Avg Type: Log-Pwr TRACE[123456 Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 10110 TYPE| M WAAAAAAAN-
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

C.4 6dB Bandwidth

Mode Channel 6dB Bandwidth [MHZz] Limit [MHZz] Verdict
LCH 9.115 20.5 PASS
11B MCH 9.552 20.5 PASS
HCH 9.550 20.5 PASS
LCH 16.52 20.5 PASS
11G MCH 16.53 20.5 PASS
HCH 16.54 20.5 PASS
LCH 17.67 0.5 PASS
11N20SISO MCH 17.67 20.5 PASS
HCH 17.66 20.5 PASS
LCH 36.51 20.5 PASS
11N40SISO MCH 36.49 20.5 PASS
HCH 36.49 20.5 PASS
Test Graphs
ww Keysight Spectrum Analyzer - Occupied BW \i/\i/\é
[17] [ RF [soe  ac | | SENSE:PULSE] [ /M\ALIGN OFF | 02:53:54 PMJul 02, 2019
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
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x dB Bandwidth 9.115 MHz x dB -6.00 dB
MSG staTus €3 Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
127 [ RF [s0a ac | [ | SENSE:PULSE] [ /ALIGN OFF [02:55:17 PMJul 02, 2018
[Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None Frequency
—— Trig: Free Run Avg|Hold: 10110
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
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. . Auto Man
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13.602 MHZ Freqoffset
Transmit Freq Error 16.749 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 9.552 MHz x dB -6.00 dB
WSG status g Align Now All required
e Keysight Spectrum Analyzer - Occupied BW \i/\i/\é/
X | RF [s02 ac | | SENSE:PULSE] [ ANALIGN OFF [02:56:10 PMul 02, 2019
[Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None Frequency
—— Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46149 GHz
10d8idly___Ref 10.00 dBm -7.0574 dBm
og T
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-10.0 Frphaledn o ot o, 2.462000000 GHz|
200 vt 7 W\f =
00 Im" %ﬁ\
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-50.0 ,I// \\\
-60.0
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. . Auto Man
Occupied Bandwidth Total Power 9.49 dBm
13.608 MHZ Freqoffset
Transmit Freq Error 10.367 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 9.550 MHz x dB -6.00 dB
s sTaTUs g Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
7] | RF [s0a  ac | | | SENSE:PULSE] [ /MALIGN OFF | 02:58:14 PMJul 02, 2019
[Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 10110
‘ #IFGain:Low #Atten: 20 dB Radio Device: BTS
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x dB Bandwidth 16.52 MHz x dB -6.00 dB
MSG sTaTUS € Align Now All required
wm Keysight Spectrum Analyzer - Occupied BW =R =
127 | RF [s0a ac | | SENSE:PULSE] [ A\ALIGN OFF [02:57:34 PMul 02, 2018
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

w Keysight Spectrum Analyzer - Occupied BW =R =
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. . Auto Man
Occupied Bandwidth Total Power 5.15 dBm
36.1 12 MHZ Freqoffset
Transmit Freq Error 12.137 kHz % of OBW Power  99.00 % OHz
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staTus € Align Now All required
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

B.5 RF Conducted Spurious Emissions

Mode | Channel Pref [dBm] Max. Level [dBm] Limit [dBm] Verdict
LCH -6.576 -57.811 -26.58 PASS
11B MCH -6.483 -58.914 -26.48 PASS
HCH -6.275 -59.108 -26.28 PASS
LCH -14.178 -57.031 -34.18 PASS
11G MCH -14.180 -58.913 -34.18 PASS
HCH -13.840 -59.588 -33.84 PASS
LCH -13.818 -57.332 -33.82 PASS

11N20
MCH -13.619 -57.197 -33.62 PASS

SISO
HCH -13.593 -55.930 -33.59 PASS
LCH -17.093 -56.852 -37.09 PASS

11N40
MCH -16.976 -57.632 -36.98 PASS

SISO
HCH -16.874 -57.142 -36.87 PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

11B LCH_ Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

11B MCH_Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

11B HCH_Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC

11G LCH Graphs
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2A0VL-W97L-5DB

Report No.: LCS190610108AEC
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B.6 Band-edge for RF Conducted Emissions

Max.Spurious Level

Mode Channel | Carrier Power[dBm] Limit [dBm] Verdict
[dBm]
1B LCH -6.465 -59.906 -26.47 PASS
HCH -6.247 -66.015 -26.25 PASS
LCH -14.243 -52.179 -34.24 PASS
11G
HCH -13.903 -67.221 -33.90 PASS
LCH -13.957 -51.602 -33.96 PASS
11N20SISO
HCH -13.563 -63.990 -33.56 PASS
LCH -17.104 -51.189 -37.10 PASS
11N40SISO
HCH -16.994 -65.460 -36.99 PASS
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B.7 Restrict-band band-edge measurements
Limit
Test Test Power E
Ant Freqg. Gain |Ground Factor Detector | [dBu | Verdict
Mode | Channel [dBm] [dBuV/m]
V/m]
2412 | Antl | 2310.0 -57.885 5.0 0 42.35 PEAK | 74 | PASS
2412 | Antl | 2310.0 -68.934 5.0 0 31.30 AV 54 | PASS
2412 | Antl | 2390.0 -55.741 5.0 0 44.49 PEAK | 74 | PASS
2412 | Antl | 2390.0 -67.700 5.0 0 32.53 AV 54 | PASS
e 2462 | Antl | 24835 -55.790 5.0 0 44.44 PEAK | 74 | PASS
2462 | Antl | 24835 -67.375 5.0 0 32.86 AV 54 | PASS
2462 | Antl | 2500.0 -56.781 5.0 0 43.45 PEAK | 74 | PASS
2462 | Antl | 2500.0 -68.076 5.0 0 32.15 AV 54 | PASS
2412 | Antl | 2310.0 -57.565 5.0 0 42.67 PEAK | 74 | PASS
2412 | Antl | 23100 -69.386 5.0 0 30.84 AV 54 | PASS
2412 | Antl | 2390.0 -56.220 5.0 0 44.01 PEAK | 74 | PASS
2412 | Antl | 2390.0 -67.968 5.0 0 32.26 AV 54 | PASS
11G
2462 | Antl | 24835 -56.410 5.0 0 43.82 PEAK | 74 | PASS
2462 | Antl | 24835 -67.797 5.0 0 32.43 AV 54 | PASS
2462 | Antl | 2500.0 -57.499 5.0 0 42.73 PEAK | 74 | PASS
2462 | Antl | 2500.0 -68.360 5.0 0 31.87 AV 54 | PASS
2412 | Antl | 2310.0 -58.607 5.0 0 41.62 PEAK | 74 | PASS
2412 | Antl | 2310.0 -69.408 5.0 0 30.82 AV 54 | PASS
2412 | Antl | 2390.0 -56.680 5.0 0 43.55 PEAK | 74 | PASS
11N20 2412 | Antl | 2390.0 -67.753 5.0 0 32.48 AV 54 | PASS
SISO 2462 | Antl | 24835 -56.821 5.0 0 43.41 PEAK | 74 | PASS
2462 | Antl | 24835 -67.820 5.0 0 32.41 AV 54 | PASS
2462 | Antl | 2500.0 -56.988 5.0 0 43.24 PEAK | 74 | PASS
2462 | Antl | 2500.0 -68.419 5.0 0 31.81 AV 54 | PASS
11N40 2422 | Antl | 2310.0 -59.115 5.0 0 41.12 PEAK | 74 | PASS
SISO 2422 | Antl | 2310.0 -69.363 5.0 0 30.87 AV 54 | PASS
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2422 Antl | 2390.0 -55.802 5.0 0 44.43 PEAK 74 PASS
2422 Antl | 2390.0 -66.806 5.0 0 33.42 AV 54 PASS
2452 Antl | 24835 -56.517 5.0 0 43.71 PEAK 74 PASS
2452 Antl | 2483.5 -67.836 5.0 0 32.39 AV 54 PASS
2452 Antl [ 2500.0 -57.147 5.0 0 43.08 PEAK 74 PASS
2452 Antl [ 2500.0 -68.450 5.0 0 31.78 AV 54 PASS
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