Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A7PIWPD24 Report No.: TZ0032240915FRFO01

Appendix Test Data for BT(BDR/EDR) (Conducted Measurement)

Product Name: Wanbo Projector
Trade Mark: wanbo
Test Model: WPD24
FCC ID: 2A7PIWPD24

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix A: 20dB Emission Bandwidth

Test Result
Test Frequency 20db EBW FL FH Limit :
Mode Antenna [MHZz] [MHz] [MHZz] [MHZz] [MHZz] verdiet
DH5 Ant1 2402 0.984 2401.514 | 2402.498
DH5 Ant1 2441 0.969 2440.520 | 2441.489
DH5 Ant1 2480 0.957 2479.502 | 2480.459
2DH5 Ant1 2402 1.290 2401.355 | 2402.645
2DH5 Ant1 2441 1.290 2440.346 | 2441.636
2DH5 Ant1 2480 1.308 2479.346 | 2480.654
3DH5 Ant1 2402 1.281 2401.346 | 2402.627
3DH5 Ant1 2441 1.305 2440.346 | 2441.651
3DH5 Ant1 2480 1.296 2479.355 | 2480.651
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Report No.: TZ0032240915FRFO01
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FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A7PIWPD24 Report No.: TZ0032240915FRFO01

Appendix B: Occupied Channel Bandwidth

Test Result
Test Frequency OCB FL FH Limit
Mode Antenna [MHZ] [MHz] [MHz] [MHz] [MHz] Verdiet
DH5 Ant1 2402 0.89504 2401.5590 | 2402.4540
DH5 Ant1 2441 0.89310 2440.5501 | 2441.4432
DH5 Ant1 2480 0.90340 2479.5481 | 2480.4515
2DH5 Ant1 2402 1.1876 2401.4073 | 2402.5949
2DH5 Ant1 2441 1.1892 2440.4025 | 2441.5917
2DH5 Ant1 2480 1.1926 2479.4016 | 2480.5942
3DH5 Ant1 2402 1.1824 2401.4086 | 2402.5910
3DH5 Ant1 2441 1.1778 2440.4093 | 2441.5871
3DH5 Ant1 2480 11775 2479.4105 | 2480.5880
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Appendix C: Maximum peak conducted output power

Test Result
Conducted Peak Conducted

Test Frequency

Antenna Power Limit Verdict
Mode [MHZz]

[dBm] [dBm]

DH5 Ant1 2402 0.91 <30 PASS
DH5 Ant1 2441 0.28 <30 PASS
DH5 Ant1 2480 0.11 <30 PASS
2DH5 Ant1 2402 -0.54 <30 PASS
2DH5 Ant1 2441 -0.98 <30 PASS
2DH5 Ant1 2480 -1.32 <30 PASS
3DH5 Ant1 2402 -0.13 <20.97 PASS
3DH5 Ant1 2441 -0.65 <20.97 PASS
3DH5 Ant1 2480 -0.95 <20.97 PASS
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Test Graphs
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Appendix D: Carrier frequency separation

Test Result
Frequency Result Limit
Test Mode Antenna Verdict
[MHZ] [MHZz] [MHZz]
DH5 Ant1 Hop 1.156 >1.080 PASS
2DH5 Ant1 Hop 1.344 21.308 PASS
3DH5 Ant1 Hop 1 20.025 PASS
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Test Graphs
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Appendix E: Time of occupancy

Test Result
Test Frequency Burst Width TotalHops Result Limit
Antenna Verdict
Mode [MHZz] [ms] [Num] [s] [s]
DH5 Ant1 Hop 2.883 120 0.346 <04 PASS
2DH5 Ant1 Hop 2.888 110 0.318 <0.4 PASS
3DH5 Ant1 Hop 2.889 120 0.347 <0.4 PASS
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Test Graphs

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01

2441 [l!][ll]t)l] GHz Trig Delay2.000ms  #Avg Type: Frequency
BHO: Fast &~ 11ig: Video TFE w.;.-‘;gv:.w
Feainlow  #Atten:30dB P PEPRE
Auto Tune
Ref Offet 9.06 dB AMkr2 2.883 ms
i gEldiv Ref 20,00 dBm 10.68 dB
CenterFreq|
10 2441000000 GHz
241
0w
Y StartFreq|
1 il moual 2441000000 GHz
o
Stop Freq|
2441000000 GHz|
T
-0 CF Step
1000000 MHz|
lAuto Man|
S00
500 FreqOffset
OHz
0.
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 10.13 ms (3000 pts)
MSG %S’M‘JE

DH5-Ant1-Hop-PASS

Ref Offset 8.06 dB
IL%aiEldiv Ref 20,00 dBm

Frequency

= Trig: Yideo
#itten: 30 dB

IFGain:Low

Auto Tune

100

CenterFreq|
2441000000 GHz

El

TpLd

200!

StartFreq|
2441000000 GHz

2441000000 GHz|

StopFreq

jAuto

1000000 MHz,

CF Step

Man

FreqOffset

0Hz]

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VEW 3.0 MHz Sweep 3.162 s (30000 pts)

Frequency

THPE AN
TP PPPPP
AMKr2 2888 ms|  AuteTune
Ref Offset 3,08 dB -
1008y Ref 20.00 dBm 10.83 dB
Log
CenterFreq|
100 2441000000 GHz
241
om
X StartFreq
" 4 TR | 2.441000000 GHz
200
StopFreq
2.441000000 GHz|
a0,
@ CF Step
1000000 MHz|
lAuto Man
00
@0 FreqOffset
OHz
0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 10.13 ms (3000 pts)
MsG Ilbs’nu;

Page 20 of 46



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2A7PIWPD24

Appendix F: Number of hopping channels

Report No.: TZ0032240915FRFO01

Test Result
Frequency Result Limit
Test Mode Antenna Verdict
[MHZz] [Num] [Num]
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
3DH5 Ant1 Hop 79 215 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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Appendix G: Band edge measurements

Test Result
Test Frequency RefLevel Result Limit .
o Antenna | Ch.Name (MHzZ] (dBm] (dBm] (B Verdict
DH5 Ant1 Low 2402 -0.74 -48.66 <-20.74 | PASS
DH5 Ant1 High 2480 -1.46 -48.32 <-21.46 | PASS
DH5 Ant1 Low Hop_2402 0.66 -49.4 <-19.34 | PASS
DH5 Ant1 High Hop_2480 -3.02 -48.25 <-23.02 | PASS
2DH5 Ant1 Low 2402 -3.91 -49.08 <-23.91 PASS
2DH5 Ant1 High 2480 -4.79 -47.6 <-24.79 | PASS
2DH5 Ant1 Low Hop_2402 -2.12 -47.55 <-22.12 | PASS
2DH5 Ant1 High Hop_2480 -3.96 -48.25 <-23.96 | PASS
3DH5 Ant1 Low 2402 -2.30 -49.02 <223 PASS
3DH5 Ant1 High 2480 -2.81 -48.67 <-22.81 PASS
3DH5 Ant1 Low Hop_2402 -1.83 -45.81 <-21.83 | PASS
3DH5 Ant1 High Hop_2480 -4.60 -47.48 <-24.6 PASS
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
N [ C

FCC ID: 2A7PIWPD24

Report No.: TZ0032240915FRFO01
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Agilent Spectrum Analyzer - Swept SA
N [3 C

2‘3525001-1700 GHz ) #Avg Typ Tp| Freauency
PHO: Fast —— 1rig: FreeRun AvglHold: T
IFGain:Low #Atten: 30 dB teTP PPPPP
Auto Tune
Ref Offset a9 dB Mkr5 2.340 950 GH
o gBJ’div Ref 20.00 dBm -49.023 dBm|
o2 ] CenterFreq
m ‘1' 2352500000 GHz
-10.0 1
o ¥ StartFreq|
o | 2:300000000 GHz
400 5 3
A ’ 7y ]I
500 S e = AT
00 StopFreq|
2405000000 GHz
-700
tart 2.30000 GHz Stop 240500 GHz CFstep
es BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts] 10500000 MHz|
lAuto Man
FLN FUNC A
f 402 165 GH 2.303 dBm
f 400000 GH 48122 dBm
f 390000 6H 50861 dBm FreqOffset|
f 310000 6H 52015 dBm oHz
f 340850 GHz| 49023 dBm
10
1 v
< 3
MG Ilbs'm_;

3DH5-Ant1-2402-PASS

Agilent Spectrum Analyzer - Swept SA
0 RL [ C

Frequency

7510000000 GHz iheg iy RS

456
THRE| MY

3 Trig: Free Run Avg[Hold: 300/300 i
Foaminy | #itten 3048 wP PP
et Wkid 251272 GHz||  AwoTune
(0536 Ref 000 dBm -48.668 dBm)
100 N CenterFreq|
1m ! GHz
00 ‘}l
o = StartFreq
[
00 ] 2470000000 GHz
00 4
| 2 3
-£00 J i o ‘ ' T o
P StopFreq|
2550000000 GHz
-70.0
tart 247000 GHz Stop 2.55000 GHz CFStep
es BW 100 kHz #VEW 300 kHz Sweep 7.667 ms (1001 pts) 8.000000 MHz|
lAuto Man
; 48000GHz| 2800 dBm
f 46350 GHz| 81724 dBm
f 150000 GHz| 60,550 dBm FreqOffset
f 61272 GHz| 48668 dBm k2
10
1 a
< b
uss Igsuns

3DH5-Ant1-2480-PASS

2352500000 GHz S Frequency
Irggln?:r* #itten; 30 dB eflP PPPPP
Ref Offset 9569 B Mkr5 2.399 750 GH Auto Tune
f0dBidiv_Ref 20.00 dBm -45.813 dBm
og
o I CenterFreq|
1w i 2362500000 GHz,
0.0
i
o StartFreq
- v 2300000000 GHz|
01 T g 45
00 Stop Freq|
2405000000 GHz|
-70.0
tart 2.30000 GHz Stop 2.40500 GHz CF Step
es BW 100 kHz #VEW 300 kHz Sweep 10.07 ms (1001 pts] 10.500000 MHz
D A I T T futo Man
f 404 055 GH 1833 dBm
f 400000 GH 4569 dBm
f 390 000 GH 52,475 dBm Freq Offset
f 310000 GH 52467 dBm o
f 399750 GH 45813 dBm
10
11 1
& bl
MSG %E’J‘J‘.E

3DH5-Ant1-Hop_2402-PASS

Page 29 of 46



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2A7PIWPD24 Report No.: TZ0032240915FRFO01
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Appendix H: Conducted Spurious Emission

Test Result

Test Frequency Freq. Range | Ref. Level Result Limit .

Mode Antenna [MHZz] [MHZz] [dBm] [dBm] [dBm] verdit
DH5 Ant1 2402 0~Reference -1.28 -1.28 PASS
DH5 Ant1 2402 30~1000 -1.28 -72.79 <-21.28 | PASS
DH5 Ant1 2402 1000~26500 -1.28 -55.32 <-21.28 | PASS
DH5 Ant1 2441 0~Reference -2.31 -2.31 PASS
DH5 Ant1 2441 30~1000 -2.31 -72.61 <-22.31 | PASS
DH5 Ant1 2441 1000~26500 -2.31 -55.45 <-22.31 | PASS
DH5 Ant1 2480 0~Reference -1.84 -1.84 PASS
DH5 Ant1 2480 30~1000 -1.84 -72.75 <-21.84 | PASS
DH5 Ant1 2480 1000~26500 -1.84 -38.89 <-21.84 | PASS
2DH5 Ant1 2402 0~Reference -4.63 -4.63 PASS
2DH5 Ant1 2402 30~1000 -4.63 -71.59 <-24.63 | PASS
2DH5 Ant1 2402 1000~26500 -4.63 -55.12 <-24.63 | PASS
2DH5 Ant1 2441 0~Reference -7.28 -7.28 PASS
2DH5 Ant1 2441 30~1000 -7.28 -72.31 <-27.28 | PASS
2DH5 Ant1 2441 1000~26500 -7.28 -55.39 <-27.28 | PASS
2DH5 Ant1 2480 0~Reference -7.76 -7.76 PASS
2DH5 Ant1 2480 30~1000 -7.76 -72 <-27.76 | PASS
2DH5 Ant1 2480 1000~26500 -7.76 -54.96 <-27.76 | PASS
3DH5 Ant1 2402 0~Reference -4.78 -4.78 PASS
3DH5 Ant1 2402 30~1000 -4.78 -72.09 <-24.78 | PASS
3DH5 Ant1 2402 1000~26500 -4.78 -54.76 <-24.78 | PASS
3DH5 Ant1 2441 0~Reference -5.98 -5.98 PASS
3DH5 Ant1 2441 30~1000 -5.98 -72.53 <-25.98 | PASS
3DH5 Ant1 2441 1000~26500 -5.98 -55.17 <-25.98 | PASS
3DH5 Ant1 2480 0~Reference -6.11 -6.11 PASS
3DH5 Ant1 2480 30~1000 -6.11 -72.05 <-26.11 PASS
3DH5 Ant1 2480 1000~26500 -6.11 -54.85 <-26.11 PASS
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Appendix I: Duty Cycle

Test Result
. . Duty Cycle
Test Frequency ON Time Period | Duty Cycle
Antenna Factor

Mode [MHZz] [ms] [ms] [%]

[dB]
DH5 Ant1 2402 2.89 3.73 77.48 1.1
DH5 Ant1 2441 2.88 3.73 77.21 1.12
DH5 Ant1 2480 2.88 3.73 77.21 1.12
2DH5 Ant1 2402 2.89 3.73 77.48 1.11
2DH5 Ant1 2441 2.88 3.73 77.21 1.12
2DH5 Ant1 2480 2.88 3.73 77.21 1.12
3DH5 Ant1 2402 2.89 3.74 77.27 1.12
3DH5 Ant1 2441 2.88 3.73 77.21 1.12
3DH5 Ant1 2480 2.89 3.74 77.27 1.12
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Test Graphs
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