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Blm p Hp 2020/08/11~12 BB R/BRRE | 24~26"C/50~52%
BT R DC3.7V (&7 # #7) BlRE AR Kuper Hsu

1.1. 30-1000MHz#g F §= 1R » £ # % & & 3 548 jp

Mode BT (8-DPSK) Frequency TX 2441MHz
Antenna at Horizontal Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)
32.910 22.98 1.29 26.53 29.33 27.07 40.00 12.93 Peak
191.990 15.16 3.47 25.89 45.64 38.38 43.50 5.12 Peak
216.240 16.49 3.70 25.83 39.69 34.05 46.00 11.95 Peak
480.080 23.20 6.75 27.10 29.80 32.65 46.00 13.35 Peak
912.700 26.90 8.78 27.09 28.98 37.57 46.00 8.43 Peak
966.050 27.21 9.01 26.92 28.21 37.51 54.00 16.49 Peak
Antenna at Vertical Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)
42.610 17.56 1.54 26.51 40.51 33.10 40.00 6.90 Peak
120.210 18.71 2.68 26.20 32.77 27.96 43.50 15.54 Peak
387.930 21.57 5.85 26.44 28.42 29.40 46.00 16.60 Peak
685.720 24.96 7.53 27.50 28.85 33.84 46.00 12.16 Peak
880.690 26.69 8.61 27.19 28.64 36.75 46.00 9.25 Peak
971.870 27.25 9.04 26.92 29.44 38.81 54.00 15.19 Peak
Mode BT Frequency RX 2441MHz
Antenna at Horizontal Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuvV)  (dBuV/m) (dBuV/m)  (dB)
32.910 22.98 1.29 26.53 27.75 25.49 40.00 14.51 Peak
167.740 15.86 3.23 25.98 48.46 41.57 43.50 1.93 Peak
191.990 15.16 3.47 25.89 45.31 38.05 43.50 5.45 Peak
319.060 19.80 4.84 25.89 32.26 31.01 46.00 14.99 Peak
649.830 24.89 7.32 27.49 30.34 35.06 46.00 10.94 Peak
970.900 27.25 9.03 26.92 28.14 37.50 54.00 16.50 Peak
Antenna at Vertical Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)
42.610 17.56 1.54 26.51 40.36 32.95 40.00 7.05 Peak
167.740 15.86 3.23 25.98 35.11 28.22 43.50 15.28 Peak
323.910 19.96 4.91 25.92 28.38 27.33 46.00 18.67 Peak
680.870 24.95 7.51 27.50 28.93 33.89 46.00 12.11 Peak
831.220 26.33 8.31 27.32 29.69 37.01 46.00 8.99 Peak
981.570 27.30 9.08 26.90 29.59 39.07 54.00 14.93 Peak
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1.2. 1000MHz 12 b4z de 0 » 2 # 2 & &5 548 3
X EFRERI T AR FES 10 Bapk c B AP AfR2 P2 FIELE ] miEER] o

Mode BT (8-DPSK) Frequency TX 2402MHz
Antenna at Horizontal Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)
4804.000 34.10 10.22 34.47 39.35 49.20 54.00 4.80 Peak
7206.000 35.60 12.05 34.60 38.33 51.38 54.00 2.62 Peak
Antenna at Vertical Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)
4804.000 34.10 10.22 34.47 38.57 48.42 54.00 5.58 Peak
7206.000 35.60 12.05 34.60 35.37 48.42 54.00 5.58 Peak
Mode BT (8-DPSK) Frequency TX 2441MHz
Antenna at Horizontal Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)
4882.000 34.03 10.24 34.45 34.25 44.07 54.00 9.93 Peak

7323.000 35.60 12.12 34.70 36.22 49.24 54.00 4.76 Peak
Antenna at Vertical Polarization

Emission  Antenna Cable Preamp Read Level Emission Limits Margin

Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)

4882.000 34.03 10.24 34.45 36.30 46.12 54.00 7.88 Peak

7323.000 35.60 12.12 34.70 33.97 46.99 54.00 7.01 Peak

Mode BT (8-DPSK) Frequency TX 2480MHz
Antenna at Horizontal Polarization

Emission  Antenna Cable Preamp Read Level Emission Limits Margin

Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)

4960.000 34.10 10.27 34.44 34.29 44.22 54.00 9.78 Peak

7440.000 35.63 12.18 34.78 32.89 45.92 54.00 8.08 Peak
Antenna at Vertical Polarization

Emission  Antenna Cable Preamp Read Level Emission Limits Margin

Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV)  (dBuV/m) (dBuV/m)  (dB)

4960.000 34.10 10.27 34.44 32.67 42.60 54.00 11.40 Peak

7439.000 35.63 12.18 34.78 32.33 45.36 54.00 8.64 Peak
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Mode BT Frequency RX 2441MHz
Antenna at Horizontal Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuvV)  (dBuV/m) (dBuV/m)  (dB)
4882.000 34.03 10.24 34.45 30.85 40.67 54.00 13.33 Peak
Antenna at Vertical Polarization
Emission  Antenna Cable Preamp Read Level Emission Limits Margin
Frequency  Factor Loss Gain Level Detector
(MHz) (dB/m) (dB) (dB) (dBuVv)  (dBuV/m) (dBuV/m)  (dB)
4882.000 34.03 10.24 34.45 32.24 42.06 54.00 11.94 Peak
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13. Z2 3 ERIESE (622885

Mode BT (8-DPSK) Frequency TX 2402MHz
15 Level {dBuVim)
110 3
90
ABOVE 1GHZ(PK)
70 < ~.5dB
12~'*’/ ]
50 W
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410
Freguency (MHz)
Antenna at Horizontal Polarization
Emission Antenna  Cable Preamp Read  Emission  Limits Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

2389.000 32.44 8.52 34.58 54.52 60.90 74.00 13.10 Peak
2390.000 32.44 8.52 34.58 54.70 61.08 74.00 12.92 Peak

@  2401.900 32.50 8.52 34.59 102.07 108.50 Peak
15 Level ({dBuVim)
110 3
ag
70
ABOYE 1GHZ{AV)
50 i \-6dB

1 : .

30
10
510 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410

Freguency (MHz)

Antenna at Horizontal Polarization
Emission Antenna  Cable Preamp Read Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

2350.100 32.30 8.48 34.57 32.99 39.20 54.00 14.80  Average
2390.000 32.44 8.52 34.58 30.19 36.57 54.00 17.43  Average
@  2402.000 32.50 8.52 34.59 98.97 105.40 54.00 --- Average

RI@75 Ak AR EI A Ao
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Mode BT (8-DPSK) Frequency TX 2402MHz
1 5L«tzw.rel (dBuVim)
110
3
90
ABOVE 1GHZ(PK)
70 | -6dB
50 o ) e o Attt bt s-sh o M WWM‘P"‘MW\"/
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410
Frequency (MHz)
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)
2389.800 32.44 8.52 34.58 46.61 52.99 74.00 21.01 Peak
2390.000 32.44 8.52 34.58 45,50 51.88 74.00 22.12 Peak
@ 2402.100 32.50 8.52 34.59 93.92 100.35 Peak
15 Level {dBuVim)
110
3
90
70
ABOVE 1GHZ(AV)
50 /| }-6aB
‘.E \b‘—\
30
10
02310 2320. 2330. 2340. 2350. 2360. 2370. 2380. 2390. 2400. 2410
Freguency (MHz)
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read  Emission  Limits Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)
2389.400 32.44 8.52 34.58 30.31 36.69 54.00 17.31  Average
2390.000 32.44 8.52 34.58 29.84 36.22 54.00 17.78  Average
@  2402.000 32.50 8.52 34.59 89.74 96.17 Average
B@7F A AP FEEER A U e
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Mode BT (8-DPSK) Frequency TX 2480MHz
115Le|.rel (dBuVim)
110 1
ag
ABOVE 1GHZ(PK)
70 [z _6dB

30

10

0

12 N

2450 2500. 2600. 2700. 2800. 2900. 2950
Frequency (MHz)

Antenna at Horizontal Polarization
Emission Antenna  Cable Preamp Read Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

@  2480.000 32.11 8.58 34.60 99.03 105.12 Peak
2483.500 32.14 8.58 34.61 62.50 68.61 74.00 5.39 Peak
2485.000 32.14 8.58 34.61 59.18 65.29 74.00 8.71 Peak

15 Level {dBuVim)
110
;
90
70
ABOVE 1GHZ(AV)
50 | 6dB
N B
30
10
02450 2500. 2600. 2700. 2800. 2900. 2950
Freguency (MHz)

Antenna at Horizontal Polarization
Emission Antenna  Cable Preamp Read  Emission  Limits Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

@  2480.000 32.11 8.58 34.60 95.07 101.16 Average

2483.500 32.14
2484.000 32.14

8.58 34.61 37.02 43.13
8.58 34.61 33.34 39.45

54.00
54.00

10.87  Average
1455  Average

B@ i Ak M FEE A .
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Mode BT (8-DPSK) Frequency

TX 2480MHz

Level {dBuVim)

115
110

90

T0

30

10
0

ABOVE 1GHZ(PK)

-6dB

/

ot s e o ettt etone e R

2450 2500. 2600. 2700. 2800. 2900. 2950
Frequency (MHz)
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read Emission Limits  Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)
@  2480.000 32.11 8.58 34.60 90.91 97.00 Peak
2483.500 32.14 8.58 34.61 54.04 60.15 74.00 13.85 Peak
2485.000 32.14 8.58 34.61 51.39 57.50 74.00 16.50 Peak

115

Level {dBuVim)

10

90

T0

ABOVE 1GHZ({AV)

50 | _6dB
30
10
02450 2500. 2600. 2700. 2800. 2900. 2950
Freguency (MHz)
Antenna at Vertical Polarization
Emission Antenna  Cable Preamp Read  Emission  Limits Margin
Frequency Factor Loss Gain Level Level Detector
(MHz) (dB/m) (dB) (dB) (dBuV) (dBuV/m) (dBuV/m)  (dB)

@  2480.000 32.11 8.58 34.60 86.82 92.91 54.00 Average
2483.500 32.14 8.58 34.61 31.81 37.92 54.00 16.08  Average
2867.500 33.00 8.68 34.68 29.70 36.70 54.00 17.30  Average

F@7 5 Ak MR EE S A
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2. 20dB #% % 2. £ i

N 2020/08/10 RBEIBE 26°C /55~%
BT R DC3.7V (5% £7) - 0.50dB
PliE AR Kuper Hsu
2.1. 20dB#E &
Bt PIZE4E % (MH2Z) 20dB # % (MH2) ;Z i;g;; ?fAJH'?; ;

2402 0.9824 0.655

GFSK 2441 0.9548 0.637

2480 0.9159 0.611

2402 1.172 0.781

8-DPSK 2441 1.179 0.786

2480 1.184 0.789

FEERBPIFIRL P F 1T 7 F 2 5% %5:C1IM2008037 # 2 5:45:EM-NC200202



2.2. 20dB

#E F 2 R W

GFSK

8-DPSK

Spectrum Analyzer 1 o [ 4 + Spectrum Analyzer 1 o [ 4 +
[Ocoupled BW |Swent sa Sept SA Swept SA [Ocoupled BW |Swent sa Sept SA Swept SA
KEVSIGHT ot 7 WeAZ 500 Aln 3008 [T FroaFun [Genor Freq 2402000000 GHz KEYSIGHT oot 7 WeAZ 500 TAin 3008 [T FioaFun [Genr Freq 2402030000 GHz
Cormectons. Off Gate: O {AvglHold =1010 Cormectons. Off Gale OF {AvglHold =1010
G o Ao Frea R, Int (S} #F Gan Low  |Radio Sid None G o Ao Frea R, Int (S} 4F Gain Low Fadio Sid None
o o
1 Gragh B Ref Lyl Offs6t 0.50 4B Mkr1 2.401544000 GHz| 1 Gragh Ref Ll Off<et 0.50 B Mkr1 2.401412000 GHz|
Scale/Div 10.0 d8 Rof Value 30.00 dBm -15.38 dBm)| Scale/Div 10.0 B Rof Value 30.00 dBm -15.38 dBm)|
Log
(Center 2.402000 GHz #Video BW 27.000 kHz n 3 MHz (Center 2.402000 GHz #Video BW 36.000 kHz n 3 MHz
#Res BW 91000 kHz Sweep 34.7 ms (1001 pis) #Res BW 12.000 kHz Sweep 19.9 ms (1001 pis)
2Metres " 2Metres "
Gozupied Bandwidih Gozupied Bandwidih
881,91 kriz Tolal Power 538m 11476 Mz Tolal Power 44 d8m
Transmit Freq Error 14,080 Kz % of OBW Power .00 % Transmit Freq Error 11,031 ke % of OBW Power .00 %
X 9B Bandwidih 9824 kHz ) 200008 X 9B Bandwidih 1172 MHz ) 200008
Aug 10, 2020 ] ) ¥ Aug 10, 2020 ] ) ¥
"R ? e BHIL SRS SIPY "M ?EE e BHIL SRS SIPY
Spectram Analyzer 1 |Spectlum Analyzer 2 [sp lyzer & + Spectram Analyzer 1 ,lswmm Analyzer 2 [spe lyzer & +
(Ocoupied BW Swept SA ‘Swept SA |swept 54 (Ocoupied BW Swept SA Swept SA Swept SA
KEYSIGHT rput = WpUZ 500 Ation 3008 Tiig FieRun  [Cenlor Freq 2441000000 GHz KEYSIGHT [nput /¥ WpUZ 500 Ation 3008 Tiig FieRun  [Centor Freq 2441000000 GHz
Gorectans: Off Gate O AvglHold 1010 Gorectans: Off Gate O AvglHold 1010
G Lugn o Freq R, int (5) S Gan Low |Radio Sid None G Lugn o Fren et Int 5) S Gan Low |Radio Sid None
o Teq 8) o oq ®
o o
1 Graph | Ref Lvl Offset 0.50 dB 1 Graph Ref Lvl Offset 0.50 dB
Scale/Div 10.0 8 Rof Value 30.00 dBm. Scale/Div 10.0 8 Rof Value 30.00 dBm.
(Center 2.441000 GHz #Video BW 27.000 kHz Span 3 MHz, (Center 2.441000 GHz #Video BW 36.000 kHz Span 3 MHz,
#Res BW 91000 kHz Sweep 34.7 ms (1001 pis) #Res BW 12.000 kHz Sweep 19.9 ms (1001 pis)
2Metncs B 2Metncs B
Occupied Bandwidtn Oceupied Bandwidth
87303 KHz Toial Power 154 dBm 1.1500 MHz Tolal Power 45d8m
Transmit Freq Eror 17,195 Kz % of OBW Power 99,00 % Transmit Freq Eror 12184 ke % of OBW Power 99,00 %
9B Bandwidi 9548 kHz X B 200008 9B Bandwidi 1178 MHz X B 200008
Aug 10, 2020 ] ) ¥ Aug 10, 2020 ] ) ¥
l h (ﬂ ' ? 3:43:34 PM . 'x:: (b NS EEF AN l h (ﬂ ' ? 53144 PM . 'x:: (b NS EEF AN
Spectnam Analyzer 1 o|sp 2 |sp lyzer & + Spectrum Analyzer 1 o|sp 2 |sp lyzer & +
‘Ocoupled BW |swent 54 ‘Swept SA |swept s ‘Ocoupled BW |swent 54 ‘Swept SA Swept SA
KEYSIGHT ot 7 WpUIZ 500 Aen 3048 [T FioeRun  [Center Freq 2 490000000 GHE KEYSIGHT ot 7 WpUIZ 500 Aen 3048 [T FroeRun  [Center Freq 2 490000000 GHE
Coectons: Of Gate: O AvglHol > 1010 Coectons: Of Gate: O AvglHol > 1010
g Auto Freq Ref.int (5) W Gan Low  |Radio Skt None g Auto Freq Ref.int (5) W Gan Low  |Radio Skt None
@ e req 8) @ e req 8)
w w
1Graph o Rt Lyl Offset 0.50 4B Mkr1 2.480426000 GHZ 1Graph Pind Lyl Offant 8,50 dB Mkr1 2.480564000 GHZ
Scale/Div 10.0 48 Ref Value 30.00 dBm -19.68 dBm| Scale/Div 10.0 48 Ref Value 30.00 dBm -13.09 dBm|
(Center 2.480000 GHz #Video BW 27.000 kHz Span 3 MHz (Center 2.480000 GHz #Video BW 36.000 kHz Span 3 MHz
#Res BW 91000 kHz Sweep 34.7 ms (1001 pts) #Res BW 12.000 kHz Sweep 18.9 ms (1001 pts)
2Melrcs B 2Melrcs B
Gocupied Bandwidin Oecupied Bandwidth
877,05 kHz Total Power 152 d8m 1.1520 Mtz Tolal Power 144 d8m
Transmit Freq Efror 14476 kHz % of OBW Power 99.00% Transmit Freq Eror 1419 Kz % of CBW Power 99.00%
%08 Bandwidn 9159 kHz B 200008 %08 Bandwidn 1,184 MHz B 200008
Aug 10, 2020 R ] e Aug 10, 2020 R ] e
"o ?EEEO RHIL SRS SP o9 CM?NSE e RHIL SRS SP

R RMFHER DT

T F 25 5:C1IM2008037

2 54 EM-NC200202
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3. PRI IR BRI
i 2020/08/10~11 BEELRE | 260C/55~56%
. TR A 0.50d
PR R DC3.7V (53 # ©3) & A7 B
e Kuper Hsu

31 fREFEIG

HE R IR 55 e

#5% (Mode) RIFFHT 5 (MH2) # ¢ 7 1 (MH2) 2/3 (20dB #7 %)
(MHz)
2402 1.002
2441 (% 8 ARITHE 3E 1.002
GFSK ; dubdl ) >0.655
2441 (8 ARITHE ) 1.002
2480 1.002
2402 1.002
2441 (% 38 ARITHE 3E :
8-DPSK ( §,, FfE) -0 >0.789
2441 (+ i ARITHE i) 0.999
2480 1.002

FCE PR F T 7 E g 5£:C1IM2008037

#7 2 545 .EM-NC200202



32, PREFTIEL

GFSK

2402MHz

2441MHz

L BT

Spectnam Analyzer 6 pects i Spectrum Analyzer § |+ Specirum Analyzer & |sp |sp [sp o+
Swept SA Swept SA Swept SA Swept SA Swept SA Swept SA [Swepr s Swept SA
KEYSIGHT Jnput /F nput Z 50 0 Atlen 3048 PN Best Wide | Awg Type: Log-Power 5 6 KEYSIGHT |t 7% Input Z. 50 01 Atlen: 30 6B PNO. BestWide v Type: Log-Power s6
Carrectons: Of Gate O IavgiHod 1001100 d) Gortecions: O Gate: O il > 00V100
GO Jaugn Auo Froq Ret It (5) IF Gain' Low  [Tng: Free Run g Ao Froa Rel. int (S) IF Gain Low (7. Fred Run
o Sig Track O P w i Track OF »
+5pecinm Rl Ll Offsel 0.50 dB. 1 Spectnum Ref Lvi Offsat 0.50 dB
ScalalDiv 10 d8 Rof Lovel 20.50 dBm [ScaleDi 108 Ref Level 20.50 dBm
Log - Log ¥
=
Center 2402000 GHz Video BW 01 kHz Span 8.000 MKz Center 2.441000 GHz Video BW #1 iz n 3,000 MHz
#Res BW 30 kiiz Sweep 1.00 ms (1001 pts) [#Res BW 30 kHz Swesp 1.00 ms (1001 pis)
Aug 10,2020 v ] OO 0K Aug 10, 2020 . 00 wr
|9 C M ?EE e s W O L el I =2 L 0 A
PR 2480MHz
i ARITHR
BNy
Spectrum Analyzer 6 7 | o g Spectrum Analyzer 6 | | | |+
Swept SA Swept SA ‘Swept SA |swept 54 Swept SA Swept SA Swept SA |swent sa
KEYSIGHT ot 7 WZ 00 Ao 3040 |PNO BestWide g Typer Log Power r KEYSIGHT ot 7 oW Z 500 Aion 3090 [PNG. BosiWia g Type Log-Fomer 5o
Conectons: Of Gate O gl 100100 Gortecions. O Gefo. O Paglbold 00100 |,
G Lugn Ao Freq Ret Int ) IF GanLow [Tng: Fres Run Aign Auto Froq Rl Int (5) FGanlow (Mg FeoRun  [MWWWWW
w S Track. O p w i Track OF »
1 Spectum | Ret Lvl Offset 0.50 4B 1 Spectum Ref Lvi Offset 0.50 dB
ScalelDiv 10 d8 Rof Lovel 20.50 dBm [ScaleDiv 008 Ref Level 20.50 dBm
og " Log ¥
X b4 ¢
Center 2441000 GHz Video BW 81 kHz Span 3.000 MKz Genter 2.480000 GHz Video BW 81 kHz n 3,000 MHz
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