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Bl p 2020/01/15~20 HEE/BE | 17-20°C/59~66%
BT R DC7.2V (5P #4834 £3) Pl A R Sean Wang

1.1. 30-1000MHz #g 5§l » # # % & & 5 5 § 3l
Mode BLE (2 Mbps) Frequency TX 2440MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

75.590 13.06 1.97 13.90 28.93 40.00 11.07 Peak
120.210 18.63 2.53 19.36 40.52 43.50 2.98 Peak
299.660 19.69 4.43 13.82 37.94 46.00 8.06 Peak
623.640 24.93 7.00 6.49 38.42 46.00 7.58 Peak
672.140 25.27 7.23 7.56 40.06 46.00 5.94 Peak
995.150 28.04 9.01 -0.64 36.41 54.00 17.59 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

33.880 23.04 1.27 -2.85 21.46 40.00 18.54 Peak
120.210 18.63 2.53 8.66 29.82 43.50 13.68 Peak
485.900 23.53 6.64 3.34 33.51 46.00 12.49 Peak
647.890 25.10 7.12 7.30 39.52 46.00 6.48 Peak
915.610 27.44 8.55 -1.82 34.17 46.00 11.83 Peak
979.630 27.92 8.92 -1.85 34.99 54.00 19.01 Peak
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Mode BLE Frequency RX 2440MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

71.710 12.67 1.91 18.06 32.64 40.00 7.36 Peak
120.210 18.63 2.53 19.31 40.47 43.50 3.03 Peak
323.910 20.43 4.81 16.02 41.26 46.00 4.74 Peak
673.110 25.27 7.24 7.51 40.02 46.00 5.98 Peak
914.640 27.44 8.54 -0.52 35.46 46.00 10.54 Peak
978.660 27.92 8.92 -1.99 34.85 54.00 19.15 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector

(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

33.880 23.04 1.27 -2.85 21.46 40.00 18.54 Peak
120.210 18.63 2.53 8.66 29.82 43.50 13.68 Peak
485.900 23.53 6.64 3.34 33.51 46.00 12.49 Peak
647.890 25.10 7.12 7.30 39.52 46.00 6.48 Peak
915.610 27.44 8.55 -1.82 34.17 46.00 11.83 Peak
979.630 27.92 8.92 -1.85 34.99 54.00 19.01 Peak
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Mode BLE (2 Mbps) Frequency TX 2402MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4804.00 33.92 10.22 -1.54 42.60 11.40 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4804.00 33.92 10.22 -2.71 41.43 12.57 Peak
Mode BLE (2 Mbps) Frequency TX 2440MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4880.00 34.34 10.24 -1.95 42.63 11.37 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4880.00 34.34 10.24 -3.76 40.82 13.18 Peak
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Mode BLE (2 Mbps) Frequency TX 2480MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4960.00 34.32 10.27 -1.66 42.93 54.00 11.07 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4960.00 34.32 10.27 -0.88 43.71 54.00 10.29 Peak
Mode BLE Frequency RX 2440MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4880.00 34.34 10.24 -1.48 43.10 54.00 10.90 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4880.00 34.34 10.24 -2.42 42.16 54.00 11.84 Peak
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Mode BLE (2 Mbps) Frequency TX 2402MHz
q UTLeveI (dBuVim)
100 3
&0 ABDU{IA&[PK]
| [ -6dB
60 1 X i
[URIFTIR PRNTINER Wt JRPTe e te TP TR SRR PTT, IF LE ENTRIEREA SR F T TP C S RE S by -u-\-o?)\;\h-«--v .
40
20
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410
Frequency {MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBpV/m) (dBuV/m) (dB)
2333.90 32.00 8.47 14.55 55.02 74.00 18.98 Peak
2390.00 32.00 8.52 11.66 52.18 74.00 21.82 Peak
@ 2402.60 32.04 8.53 55.94 96.51 Peak
q UTLeveI (dBuVim)
100 3
80
60 ABOVE 1GHZ(AV)
] | -6dB
40 ! 2 / |
20
ﬂ2310 2320. 2330. 2340. 2350, 2360. 2370. 2380. 2390, 2400. 2410
Frequency {MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2366.50 32.00 8.49 1.42 41.91 54.00 12.09  Average
2390.00 32.00 8.52 1.07 41.59 54.00 12.41  Average
@ 2402.10 32.03 8.52 54.27 94.82 Average
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Mode BLE (2 Mbps) Frequency TX 2402MHz

107 Level ({dBuVim)

100 2

&0 ABDU£ lchm
|

| -6dB

60 1

S PG PR S AP R S R U s | &

40

20

0

2310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410
Frequency {MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBpV/m) (dBuVv/m) (dB)
2366.40 32.00 8.49 14.29 54.78 74.00 19.22 Peak
2390.00 32.00 8.52 11.71 52.23 74.00 21.77 Peak
@ 2402.50 32.03 8.52 55.53 96.08 Peak
q UTLeveI (dBuVim)
100 3
80
60 ABOVE 1GHZ{AV)
] | -6dB
0 1 2 J
20
02310 2320. 2330. 2340. 2350, 2360. 2370. 2380. 2390. 2400. 2410

Frequency {MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2367.70 32.00 8.49 1.42 41.91 54.00 12.09  Average
2390.00 32.00 8.52 1.18 41.70 54.00 12.30  Average
@ 2402.10 32.03 8.52 53.86 94.41 Average
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Mode BLE (2 Mbps) Frequency TX 2480MHz
q UTLeveI (dBuVim)
100 1

80
ABOVE[1GHZ{PK)

-6dB

60 J 3
(ETRTES LSO SR HUSIIT IR DY Bty FUSITICN SNPSP (PRI I, MLt N S I E S LSS S i s
40

20

0

2450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Frequency {MHz)
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBpV/m) (dBuVv/m) (dB)

@ 2480.60 32.58 8.58 54.78 95.94 Peak
2483.30 32.57 8.58 17.09 58.24 74.00 15.76 Peak
2688.05 32.61 8.63 14.50 55.74 74.00 18.26 Peak

q UTLeveI (dBuVim)
100 3
80
60 ABOVE 1GHI{AV)
[ 6dB

40

20

0245{1 24380. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Frequency {MHz)
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@  2480.15 32.58 8.58 53.04 94.20 Average
2483.30 32.57 8.58 5.46 46.61 54.00 7.39  Average
2694.80 32.72 8.64 1.49 42.85 54.00 11.15 Average
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Mode BLE (2 Mbps) Frequency TX 2480MHz
q UTLeveI (dBuVim)
100 1

80
ABOVE[1GHZ{PK)

-6dB

&0 ! 3
ettt iAo oA AL bbbt N A M bttt st
40

20

0

2450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Frequency {MHz)
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBpV/m) (dBuVv/m) (dB)

@ 2479.70 32.58 8.58 55.65 96.81 Peak
2483.30 32.57 8.58 16.32 57.47 74.00 16.53 Peak
2892.35 32.95 8.68 14.46 56.09 74.00 17.91 Peak

q UTLeveI (dBuVim)
100 1
80
60 ABOVE 1GHI{AV)
d -6dB
3

40

20

0245{1 24380. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Frequency {MHz)
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@  2480.15 32.58 8.58 53.93 95.09 Average
2483.30 32.57 8.58 6.36 47.51 54.00 6.49  Average
2697.50 32.76 8.64 1.56 42.96 54.00 11.04  Average
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2. B SRR LR

Rlz= p 2P 2020/02/11 BBR/RRE 22°C/56%
THIEA 1.0dB
BliE AR Sean Wang
PR TR DC7.2V (§p 423 % 57)
21 FEAER
#3 (Mode) BlEaE % (MH2) 6dB #7 & (MHz) 4] 5 (KHz)
2402 0.7131
BLE (1Mbps) 2440 0.7149
2480 0.7122
>500
2402 0.6547
BLE (2 Mbps) 2440 0.6579
2480 0.6532
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22. FHERLE

R W

BLE

1 Mbps

2 Mbps

Spectrum Analyzer 11 Spectium Analyzer 12 o |Spectrum Analyzer 13 Spectium Analyzer 14 + Spectrum Analyzer 11 ‘Specirum Analyzer 12 [Spectium Analyzer 13 Specirum Analyzer 14 +
Swept SA Occupled BW Swept SA [Swept SA Swapt SA Occupied BV Swept SA Swept SA
KEYSIGHT Input ¢ WpUZ 500 AN 2068 [Tng FreRun  [Gentor Freq 2 402000000 GHz KEYSIGHT ot & ioputZ S0 [Atien 2008 [Tng Free Run  [Center Freq 2402000000 GHz
Gouping AG  (Corections O Prasmp O G Augiold >1010 Coupling (Corrections: O Proam: O Gate: O BaglHodd »1010
A Freq Ret.inl(S) #FGan Low  [Rado SIO None Aign: Auto Freq Ret. int{S) #F Gan Low  [Rado S1d Noe
w w
1 Gragn Mkr1 2.4015 GHzZ 1 Gragh o Mkr1 2.4010 GHzZ
ScaleiDiv 15.0 4B Ref Value 19.50 dBm -9.92 dBm ScalelDiv 15.0 dB Ref Value 19.50 dBm 9.89 dBm
Log Log
] ﬁ 09
Center 2.402 GHz #Video BW 300.00 kHz" Span 3 Mkz Genter 2.402 GHz #Uideo BW 300.00 kHz" Span 5 MHz]
[#Res BW 100.00 kiz Sweep Time 1.00 ms {1001 pts) #Res BW 100.00 kHz ‘Sweep Time 1.00 ms (1001 pts)|
2Meiics 2Metres v
Octlipied Banawidth Oceupied Banduidtn
10546 MHzZ Total Pawer 10.3dBm 21123 MHz Total Power 878 dBm
“Transmit Freq Error 4.336 kHz, % of OBW Power 99.00 % Transmt Freq Eror 20521 kHz % of OBN Power 99.00%
* 4B Bandwidth T131KH2 xd8 -800d8 x B Bandwicth 6547 kHz xd8 £00d8
l "') (-, - #) | Feb 112020 W2 0] ws l q (-_,. - 0 | Feb 11,2020 K E 00 a ¥
& | sorozPM 00 %  Taszaem C 00w
Spectrum Analyzer 11 Spectrum Analyzer 12 ,|Spectrum Analyzer 13 Spectium Analyzer 14 + Spectrum Analyzer 11 ‘Specirum Analyzer 12 [Spectium Analyzer 13 Specirum Analyzer 14 +
Swept SA Occupied BW Swept SA Swept SA Swept SA Oczupied BW Swept SA Swept SA
KEYSIGHT Input ¥ WpUZ 500 AN 2068 [T FroeRun  [Genter Freq 2440000000 GHz KEYSIGHT ot & ioputZ S0 [Atien 2008 [Tng Free Run  [Center Freq 2440000000 GHz
Goupliy AG Corections. O Proampy OF Gt PagiHold =100 Coupling (Corrections: O Proam: O on BugHold »1010
g Autts Fre Rol. Inl(S) #F Gan Low  [Raxdo 1T None Align. Auto Freq Ref. nl ) #F Gan Low  Radi Sid Nove
w w
s fr. T
ScalelDw 15008 Ref Value 18.50 dBm ScaieiDiv 15.0 4B Ref Value 18.50 d8m
Log Log
09 T 09
Center 2.44 GHz #Video BW 300.00 kHz" Span 3 MHz Center 2.44 GHz #ideo BW 300.00 kHz" Span 5 MHz]
[#Res BW 100.00 kiHz Sweep Time 1.00 ms (1001 pts) #Res BW 100.00 kHz ‘Sweep Time 1.00 ms (1001 pts)|
2Meiis 2Matrks v
Occupied Bandwidth Occupled Banduidth
1.0548 MHZ Total Power 106 dBm 21126 MHz Total Power 0.1 dBm
“Transimit Freq Ertor 3,994 kiiz| % of OBW Pawer 99.00% Transmét Freq Error 19.703 kHiz % of GBW Pawer 9.00%
* B Bandwidtn T14.9KHz xd8 -500d8 ¥ 8 Bandwicth 6575 kHz xd8 £00d8
FIGEE I 1 00 wr TR s A
< | sorsapM 00 o w £ 7szazem C 00w
P 1" |sp 13 [sp 14 + Spectrum Anatyzer 11 W|ee 13 d lyzer 14 +
Swpt SA |Occupied B Swopt SA Swapt SA Oecupled BW |sweptsa Swept SA
KEYSIGHT [lnwut WpUZ 500 Aen 2090 (Genter Freq 2 400000000 GHz KEYSIGHT ot ioulZ 500 |Allen 2008 [Tig. Free Run |Center Freq 2450000000 Gz
Goupliy AG  Corections. O Proamp O Gt gl =100 Couping (Comoctions: O | Praame: OF on PugHold 10110
g Auts Fre Ret. Inl(S) #F Gan Low  [Raxdo SIT None Align. Auto Freq Ref. inl (S} #F Gan Low  Rado Sid Nove
w w
1 Graph Mkr1 2.4805 GHz 1 Graph r| Mkri 2.4811 GHz]
Scale/Div 15.0dB Ref Value 19.50 dBm -10.37 dBm)| Scale/Div 15.0 dB Ref Value 19.50 dBm 11.58 dBm
og Log
] ‘
Center 2.48 GHz #Video BW 300.00 kHz" Span 3 MHz Center 2.48 GHz #ideo BW 300,00 kHZ" Span 5 MHz]
[#Res BW 100.00 kiHz Sweep Time 1.00 ms (1001 pts) #Res BW 100.00 kHz ‘Sweep Time 1.00 ms (1001 pts)|
2Mris 2Metrcs v
Occupied Bandwidth Oscupled Bendwidth
1.0541 MHz Total Power 104 dBm 21123 MHz Total Power 994 dBm
Transmit Freq Error 3672 Kz % of OBW Power 99.00% Transmit Freq Error 19.236 kiz % of GBW Pawer 99.00%
X B Bandwidth 71222 xd8 -500d8 ¥ €8 Bandwicth 6532 kHz xa8 50008
ll l" (‘: - ) | Feo 11, 2020 2 00 ax l q - 4y | Feb 11, 2020 .10 m 0] a
? | Soais P 00 aw (& ? | Tsrorem W 00
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3. # E_ﬁa’]:'i#i?"‘if_‘iﬁ'l

Rz R 2020/02/11 R5 R/ AR e —
T A 4 1.0dB
PRI AR Sean Wang
RIFT R DC7.2V (&pE4nd s £7)
3.1, # fﬁ_ﬁg?l I F
e (Mode) RIES (MHZ) | do i F(dBm) | 4] (dBm)
2402 4.46
BLE (1Mbps) 2440 474
2480 450
30
2402 573
BLE (2 Mbps) 2440 6.09
2480 5.96
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BLE

1 Mbps

2 Mbps

Spectrum Analyzer | Spectrum Analyzer 2 N |5pcr.uum Analyzer3 | Spectrum Analyzer 4 + ‘Spectrum Analyzer 11 +|Spectrum Analyzer 12 | Spectrum Analyzer 13 ‘Spectrum Analyzer 14 +
Occupled BW Swept SA Swept SA Swept SA Swept SA Occupled BW Swept SA Swept SA
KEYSIGHT |t % WpUZ SO0 AR 2083 [PNO. Fast g Type: Log-Powes KEYSIGHT jout 7 opuiZ S0 [Atlen 20d8  PNO Fest g Type: Logi-Pomsst
Conactions O Proamp O Gete: O ugibiold >100/100 Coupling AC |Corrections: O Preamp OF Gt O gt 1007100
Aign Auto FieqRer Int(S)  Source. O FGan Low [Tng. Freo Run Rign Auto [FreqRet In{3) |Souea OF F Gain Low g Fres Run
w Sip Tiack O w i Track OF
1 Spectnm Ref Lvi Offset 1.00 dB 15 M Ref Lvi Offset 1.00 dB.
[ScaleDiv 10d8 Ref Level 11.00 dBm ScalelDiv 10 8 Ref Level 11.00 dBm
L Tl Log v
Center 2.402000 GHz #Video BW 3.0 MHz i 5.000 MHz| Center 2.402000 GHz #Video BW 5.0 MHz. in 8.000 MHz,
[#Res BW 2.0 MHz. Sweep 1.00 ms (1001 pts), #Res BW 3.0 MHz ‘Sweep 1.00 ms (1001 pts)
Jan 13. 2020 - 0] ws Feb 11, 2020| . 00 a ¥
=9 C A ? TSR oY 00 #w 2O~ A ? TR L 00 #w
Spectrum Analyzer 1 [spectm anayaer 2 | [Spectnum Anaiyzer 3 Spectrum Analyzer 4 + Spectrum Anaiyzer 11 |Spectrum Anaiyzer 12 Spectrum Anaiyzer 13 Spocirum Analyzer 14 +
Occupled BW Swept SA Swept SA Swept SA Swept SA Occupied BW Swept SA Swept SA
KEYSIGHT [nput % WpAZ SO0 Aen 083 [PNO. Fast g Type: Log-Power iogut R opuiZ S0 [Atlen 20d8  PNO Fest g Type: Logi-Pomsst
L Corections: OF  Preamp O Gate: O AvgiHold =100/100 KEYSIGHT Coupling AC Corrections: O | Preamp O on JAwgHold =100/100
Mg At Freq Ret Int (S)  Source O IF Gain Low g Frea Run Align. Auto Freq Ref. Int (S}  Source. Of IF Gan. Low Tng. Free Run
™ Sig Track O o Sig Track OF
1 Spectnm Ref Lvi Offset 1.00 0B 15pm M Ref Lvi Offset 1.00 4B
[ScoleDv T0d8 Ref Level 11.00 dBm Scale/Div 10 4B Ref Level 11.00 dBm
L a Log
Center 2.440000 GHz #Video BW 3.0 MHz in 5.000 MHz, Center 2.440000 GHz #Video BW 5.0 MHz n 8.000 MHz,
[#Res BW 2.0 MHz Sweep 1.00 ms (1001 pts) #Res BW 3.0 MHz Sweep 1.00 ms (1001 pts)
Jan 13, 2020 . 00 as - Fab 11, 2020 [ 0w
|9l ? R B O P T s OO o,
Sp |sp o|ee [sp 4 + Spectrum Anatyzer 11 . [sp 13 Spectrum Analyzer 14 +
Oceupied BW |Sweot 54 Swont SA Swopt SA Swept SA Oceupied BW Swept SA Swept SA
KEYSIGHT et RF Inpul Z: 5001 Atten: 20 4B PNO: Fast v Type: Log-Power KEYSIGHT nout RF gt Z 50 Q Atten 20 4B PNO. Fast Vg Type: Log-Powver
Corections: ON  Preamp O Gate: O JAwgiHold =100/100 Coupling. AC Corrections. O | Preamg: OF Gate: O JwgHold >100/100
Mg At Freq Rel Int (S)  Source Off IF Gain: Low g Free Run Align. Auto Freq Ref. Int (S}  Source. Of IF Gain. Low Tng. Free Run
w Sig Track O w Sig Track O
1 Spactum Ref Lvi Offset 1.00 4B 15pus v Ref Lvl Offset 1.00 dB.
[Scaieiow 08 Ref Level 11.00 dBm [ScaieiDv 108 Ref Level 11.00 dBm
Log @ Log T
Center 2.480000 GHz #Video BW 3.0 MHz in 5.000 MHz, Center 2.480000 GHz #Video BW 5.0 MHz n 8.000 MHz,
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