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itgh- #3F #15 F
RlzE P 2018/11/06 BB R/ BE 23°C/50%
s DC3.0V(g i 1)
1.1.30-1000MHz 47 F $ > H & 2 2 & 4 & £ 7
Mode BLE 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)
31.9400 23.76 1.25 2.85 27.86 40.00 12.14 Peak
93.0500 16.17 2.18 6.08 24.43 43.50 19.07 Peak
469.4100 22.83 6.17 2.74 31.74 46.00 14.26 Peak
600.3600 24.64 6.75 2.51 33.90 46.00 12.10 Peak
892.3300 26.76 8.14 3.05 37.95 46.00 8.05 Peak
984.4800 27.69 8.74 1.68 38.11 54.00 15.89 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)
38.7300 20.27 1.38 2.59 24.24 40.00 15.76 Peak
115.3600 18.53 2.45 4.20 25.18 43.50 18.32 Peak
328.7600 20.31 4.71 4.80 29.82 46.00 16.18 Peak
600.3600 24.64 6.75 1.88 33.27 46.00 12.73 Peak
773.0200 25.66 7.48 3.60 36.74 46.00 9.26 Peak
977.6900 27.63 8.70 2.04 38.37 54.00 15.63 Peak
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)
35.8200 21.82 1.33 2.08 25.23 40.00 14.77 Peak
93.0500 16.17 2.18 6.49 24.84 43.50 18.66 Peak
373.3800 21.44 5.26 2.62 29.32 46.00 16.68 Peak
591.6300 24.52 6.72 2.66 33.90 46.00 12.10 Peak
789.5100 25.83 7.56 2.55 35.94 46.00 10.06 Peak
975.7500 27.59 8.68 2.51 38.78 54.00 15.22 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)
39.7000 19.78 1.40 3.01 24.19 40.00 15.81 Peak
118.2700 18.72 2.48 3.84 25.04 43.50 18.46 Peak
328.7600 20.31 4.71 5.06 30.08 46.00 15.92 Peak
534.4000 23.69 6.54 2.03 32.26 46.00 13.74 Peak
826.3700 26.17 7.77 2.35 36.29 46.00 9.71 Peak
969.9300 27.52 8.63 1.65 37.80 54.00 16.20 Peak
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gE- FA4F £15F
1.2.1000MHz y2 * 4 g [ » # 8 7 2 & 4 54 £ iR
Mode BLE Frequency TX 2402MHz
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)
4804.0000 34.22 11.42 5.62 51.26 54.00 2.74 Peak
7406.0000 35.80 15.55 -2.86 48.49 54.00 5.51 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)
4804.0000 34.22 11.42 -0.52 45.12 54.00 8.88 Peak
7406.0000 35.80 15.55 -0.32 51.03 54.00 2.97 Peak
Mode BLE 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)
4880.0000 34.25 13.00 4.61 51.86 54.00 2.14 Peak
7322.0000 35.80 15.47 1.59 52.86 54.00 1.14 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)
4880.0000 34.25 13.00 -1.67 45.58 54.00 8.42 Peak
7322.0000 35.80 15.47 -1.89 49.38 54.00 4.62 Peak
Mode BLE 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)
4960.0000 34.29 13.21 3.20 50.70 54.00 3.30 Peak
7440.0000 35.80 15.58 1.85 53.23 54.00 0.77 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)
4960.0000 34.29 13.21 -1.88 45.62 54.00 8.38 Peak
7440.0000 35.80 15.58 -0.46 50.92 54.00 3.08 Peak
FEEBBIFHL PG N7 & 2455 CIM1809038 7% # £ #5:EM-NC180184




13. 8+ 5pF ERES (H 872 2R 55
Mode BLE Frequency TX 2402MHz

100 Level ({dBuVim)

90 3

80
\F\.BD‘U’E 1GHZ(PK)

70 n -6dB

60
500 1
40
30
20

10

0

2310 2320. 2340. 2360. 2380. 2400. 2420
Fregquency (MHz)

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)
2310.8800 32.03 7.76 6.29 46.08 74.00 27.92 Peak
2389.9700 32.16 7.92 4.40 44.48 74.00 29.52 Peak
@ 2401.6300 32.16 7.92 44,96 85.04 Peak

100 Level {dBuVim)

90
320
T0

60
BOVE 1GHZ{AV)

50 EE 648

- 1 | —

30

20

10

0

2310 2320. 2340. 2360. 2380. 2400. 2420
Freguency (MHz)

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)
2337.9400 32.08 7.82 -5.66 34.24 54.00 19.76  Average
2389.9700 32.16 7.92 -7.75 32.33 54.00 21.67 Average
@ 2402.0700 32.16 7.92 44.06 84.14 Average
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itgE- ¥ 6 F # 15 F
Mode BLE Frequency TX 2402MHz
100 Level {dBuVim)
90
20 3
[y ABOVE 1GHZ(PK])
70 -6d8
60
50 T 3
| R EPCY PRI WL T Y ERELTRE VG N e, g T T B gIAT
40
30
20
10
02310 2320. 2340. 2360. 2380. 2400. 2420
Freguency (MHz)
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)
2386.6700 32.16 7.92 6.06 46.14 74.00 27.86 Peak
2389.9700 32.16 7.92 4.84 44.92 74.00 29.08 Peak
@ 2401.6300 32.16 7.92 37.66 77.74 Peak
100 Level ({dBuVim)
90
a0 3
70 \A
60 BOVE 1GHZ(AV)
50 En -6d8
40 |,
1 2
30
20
10
02310 2320. 2340. 2360, 2380. 2400. 2420
Frequency (MHz)
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)
2338.1600 32.08 7.82 -7.36 32.54 54.00 21.46  Average
2389.9700 32.16 7.92 -1.72 32.36 54.00 21.64  Average
@ 2402.0700 32.16 7.92 36.75 76.83 Average
R @75 Lk AP R EEAF S UKL
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Mode BLE Frequency TX 2480MHz
100 Level ({dBuVim)
a0

;
80 [ ABOVE 1GHZ(PK)
70 Y _6dB
60
50
40
30
20
10
0247{] 2480. 2490, 2500. 2510. 2520. 2530
Fregquency (MHz)

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)

@ 2480.3800 32.28 7.90 41.99 82.17 Peak
2483.5000 32.28 7.90 4.23 44.41 74.00 29.59 Peak
2483.6800 32.28 7.90 8.70 48.88 74.00 25.12 Peak

100 Level {dBuVim)
90
]
20
70
60 ABOVE 1GHZ{AV)
50 f ! _6dB
40 “j
2
30
20
10
0247{] 2480. 24490. 2500. 2510. 2520. 2530
Freguency (MHz)

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)

@ 2480.0800 32.28 7.90 41.18 81.36 Average
2483.5000 32.28 7.90 -7.17 33.01 54.00 20.99 Average
2483.7400 32.28 7.90 -7.26 32.92 54.00 21.08 Average
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ipgt— #8 F £ 15 F
Mode BLE Frequency TX 2480MHz
100 Level ({dBuVim)
a0
80 &
1] ABOVE 1GHZ(PK)
70 I -6dB
60
50 7 B
oLt A i it el L gteesit, posall Hurh bttt
40
30
20
10
02470 2480. 2490, 2500. 2510. 2520. 2530
Fregquency (MHz)

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)

@ 2480.3800 32.28 7.90 37.88 78.06 Peak
2483.5000 32.28 7.90 5.73 45.91 74.00 28.09 Peak
2500.3000 32.30 7.90 6.00 46.20 74.00 27.80 Peak

100 Level {dBuVim)
90
20 1
70
60 ABOVE 1GHZ{AV)
50 F _6dB
40 \
g 2 3
30 '
20
10
02470 2480. 24490. 2500. 2510. 2520. 2530
Freguency (MHz)

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)

@ 2480.0200 32.28 7.90 37.00 77.18 Average
2483.5000 32.28 7.90 -7.71 32.47 54.00 21.53 Average
2528.3800 32.34 7.98 -1.77 32.55 54.00 21.45 Average
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2.1 3 SR

#-37¢ (Mode)

RIFFAE S (MHz)

6dB # & (MH2)

4] & (kHz)

BLE

2402

0.6927

2440

0.6896

2480

0.6925

>500

2.2. 3 AR B2

£ R B

BLE

Spectrum Analyzer | +| Spectrum Anaiyzer 2 Spectrum Analyzer 3 + Spectrum Analyzer 1 +| Spectrum Anatyzer 2 Spectrum Analyzer 3 +
Occupled BW Swept SA Swept SA Occupied BW Swept SA Swept SA
KEYSIGHT Jinput RF InpULZ 500 Allen 1008 [Conter Freq 2402000000 GHz KEYSIGHT nout & inpuiZ 500 Aten 1008 [Tng. Froe Run [Genter Froq 2 440000000 Gz
Conoctions: OF  Pruamp: O AvglHold > 10710 (Corrections O Praamp. Of (Gele. O Aol = 1010
=s) Fron et Int (5) Rado Std None = Frog Rt It (5) #FGan Low  Redio Sit Nono
o w
1 Groph " Ref Lvl Offset 0.71 dB: 1 Grepn N Ref Lvl Offset 0.71 dB
ScaleDiv 10.038 Ref Valus 15.00 aBm Scale/Div 10.0 4B Ref Value 15.00 dBm
Log g Log
Center 2.402 GHz #Video BW 300,00 kHz* Span 3 Mikz| Center 2.44 GHz #Video B 30000 kkz* an 3 Mz,
#Res B 100.00 kHz Sweep 1.00 ms (1001 pts) #Res B 100.00 kHz Sweep 1.00 ms (1001 pts)
2Metres ' 2Matncs v
Grcupied Bandwiatn Oceupied Bandwidth
10736 Mhz Total Power 287 08m 10747 Mz Total Power 223dBm
Transmit Freq Error 24381 kHz % of GBW Pawer 99.00 % Transmit Freq Emor 25,180 kHz % of OBW Pawer 99.00%
9B Bandwidth 6927 kHz xd8 50048 x 6B Bandwidth 6896 Kz xd8 60048
oct 01, 2018 e ] 0] % 0ct 01,2018 - [0 a ¥
L el | 12:33:37 PM =en (W) 0 2w L el EH K [mePAN
Spectrum Analyzer 1 +| spectrum Anaiyzer 2 Spectrum Analyzer 3 +
Oceupied B SweptSA Swept SA
KEYSIGHT ot RF IpULZ 500 Allen 108 T Free Run  [Canler Fieq 2460000000 GHz
Cortoctions: OF  Praamp: O 6. 0 AvglHold =010
Froq Ret It (5) SFGain Low Rao Sia Nove
w
1 Gah M Ref Lyl Offset 0.71 dB
[ScakDiv 0008 Ref Value 15.00 dBm
q ‘
Center 2.48 GHz #Video BW 300,00 KHz* n 3 MKz,
#Res BW 100.00 kHz Sweep 1.00 ms (1001 pts)
2Mebics v
Gecupied Bandwiath
1.0812 MHz Total Fawer 200d8m
Transmit Freq Error 23905 kHz % of OBV Pawer 99.00 %
X8 Bandwidth 6925 kHz x4 50048
PGSl kA e g BH 2
£ 1zaareu was (W 7 4w
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RIzE PP 2018/10/01 BBR/BR 25°C/52%

PR TR DC3.0V(ET ¥ ©3)

3.1 9 B I

B g 22

o) 4| & (dBm)

#% (Mode) I3 4 % (MHZ)

2402 -3.52
BLE 2440 -4.02 30
2480 -4.36

3.2. % g # & 2 £ W

Spectrum Analyzer 1 +|Spectrum Anaiyzer 2 Spectrum Analyzer 3 + Spectrum Analyzer 1 +|Spectrum Anatyzer 2 Spectrum Analyzer 3 +
Swept SA SweptSA Swept A Swept SA Swept SA SweptSA
KEYSIGHT |nput RF inpu Alen. 1098 PNO. Fast [Avg Typa. Log Power KEYSIGHT ineut 7 inpulZ 500 Aften 104D PNO. Fast v Type: Log Powe
Cor o Proamp. OF Gate. OF wgIHold > 100/ 10D - c o Froamp. Of (Galo. OF IvglHold 1001100
s} ro 5) IF Gain Low |Trig. Froe Run =] rog Ref. Inl (3 IF Gain Low  Trig: Free Run
w Sig Track. OF w Sig Track O
1Specim b [—— 1 Specm ! RefLul oMt 071 08
ScalelDiv 10 a8 Ref Level 0.71 dBm Scale/Div 10 a8 Ref Level 0.71 dBm
Log Log
Genter 2.402000 GHz #Video BW 3.0 MHz Span 5,000 MHz Center 2.440000 GHz #uideo BW 3.0 MHz 000 MHzZ
#Res B 2.0 MKz Sweep 1.00 ms (1001 pts) [#Res BW 2.0 MHz Sweep 1.00 ms (1001 pts)
octo1. 2018 w ] 00 2 ¥ Qct01. 2018 - =y
@M ? S Rl ISP 0w ? ToE ol Y IEE
Spectrum Analyzer 1 +| Spectrum Anaiyzer 2 [Spectrum Analyzer 3 +
Swept SA Swept SA [Swept SA
KEYSIGHT ot RF i Altsn 108 PNO_Fast vy Type LonPowss
Gor Off  Proamp OF Gato. OF AvgiHold > 1001100
re] Fro ) IF Gain Low [Tiig Froo Run
w S Track. O
1 Specium " Ref Lvl Offset 0.71 dB
ScalelDiv 10 48 Ref Level 0.74 dBm
Center 2.480000 GHz #Video BW 3.0 MHz ‘Span 5.000 MHz
#Res BW 2.0 MKz Sweep 1.00 ms. (1001 pts)
IR R, v ] 0| % ¥
& 125113PM maa 8] L) 2w

FEBRPHERL>F D7 255 CIM1809038 # £ 54 EM-NC180184



4, #E¥ 8% 2 RF @5 52 £
RIzE PP 2018/10/01 BBIE/RA 25°C /52%
R TR DC3.0V(:57 # &)

BLE

Spectrum Anatyzer |
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o
..... = B LA 1 Sowts Y Rt Lyi Offast 0.71 98
ScaleDiv 10 o8 Ref Lavel 0.71 dBm ScaleDiv 10 o8 Raf Level .71 dBm
L v | ;
|
|
A |
|
a
|
. | s |
Corter 240700 GHe Wides BW 300 kHr Span 50.00 MMz Corter 248000 GHz Pden W 100 ke Span S0.00 MMz
Eftes W 100 kiHx Swor 1,08 me (3031 pix) ERtes B 100 kHa Swwep 1.00 ms (1091 pte)
r: et 00, 2018 e L Oct 01, 2008 [ "
@90 ? EEEe -2 8 HH 1 @90 ? e B e
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2018/10/01
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25°C/152%

DC3.0V(&g=# R)

i

BLE

PIRE

2402MHz

Reference Lev

el

30MHz - 8GHz

Spectrum Analyzer 1
Swept SA
KEYSIGHT nput R

o

1 Spectnum .

Scale/Div 10 a8
Log

‘Spectrum Analyzer 2

o [Spectrum Analyzer 3
Swept SA

Swept SA

IOpULZ 500 Atlen 1008 PNO. Bést Wido

Corectons: O Preamp: OF Gate: Of

Froq Ref. It (S) IF Gain’ Low g’ Free Run
S Track Of

Ref Lvi Offset 0.71 0B
Ref Level 0.71 dBm

+

[Avg Type: Lop-Powes
\AvglHold 100100
Thg: Free Run

Spectrum Analyzer 1
Swopl SA
KEYSIGHT nput RF

o
1 Spectum "

ScaleiDiv 10 a8

+|Spectrum anaiyzer 2
Swept SA

Atten. 10 6B
Proamp Of

InpulZ. 5000
Cormections. O
Froq Ref. Int (S)

‘Spectrum Analyzer 3
Swept SA

PNO. Fast :

Gate: O PwgibHolks >100/100

IF o g Fres Run

‘Sig Track O

Ref Lvl Offset 0.71 0B

Ref Level 0.71 dBm

#Video BW 300 KHz

g Type: Log-Power

+

@a

a9~ a?

Cet01. 2018
12:55:40 PM

Start 30 MHz Stop 8,000 G
[#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
S orker Tabio v
Viode | Trace | Scale X v Funcion Functon Widih Functon Vaive
N 480353 Griz S7s8dem
2= 7 5570 dE
3
:
Cconter 24676000 Gz Wi B 3B Span oW ;
#Res BW 100 kHz Sweep 1.00 ms (1001 pis)
cctor, 2018 - gl 00 0K octar. 2018 . 00 s
®9 Ml ? TN wen (W O 4w |9l ? R Y 00w
Spectrum Anaiyzer 1 Spectrum Anaiyzer 2 |spectrum anaiyzer 3 +
SweptSA pLSA Siept 5A
KEYSIGHT ot R WpdZ 00 Alon 1048 PNO. Fast wg Type. Log Fomer
Corections. OF  Preamp. O (Gate: O {AvgiHold. 601100 M
Froa et n (5) IF Gain Lo Tha. Froo fun
wr Sig Track. O
1Spoctnum Y Ref Lvl Offset 0.71 dB:
Scale/Div 10 d8 Ref Level 0.71 dBm
Log T
Start 8,000 GHz Fidea BW 300 KHz 15.000 G
{#Res BW 100 kHz Sweep 23.5 ms (32001 pts)
5 Marker Tabio v
Mode | Trace | Scale X Y Function Function Width Function Value
PN ¢ 5606 54 Gz &8z dem
2 N v 12011 22 GHz 7075 dm
= T AT 5 G T 0 dm
2
5
6

00 s F
00 aw

o1l

15GHz — 25GHz

|82art 15.000 GHz
Eftes B 100 iz

s d?

Dt 01, 2018
125555 PM

ot Lt Cetaat 074 4B
Fof Lewel 0.71 gBm

e BW 300 kHE

S10p 25.000 GHE
Swanp 34.1 e (32001 i)

B WSS

o
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2018/10/01

25°C/152%

: BLE

DC3.0V(&Ed# #3F) e
{

2440MHz

30MHz - 8GHz

Spectrum Analyzer 1 +|Spectrum Anaiyzer 2 [Spectrum Analyzer 3 + Spectrum Analyzer 1 «|Spectrum Anatyzer 2 ‘Spectrum Analyzer 3 +
Swept SA Swept SA Swept SA Swept SA [Swept SA Swept 54
KEYSIGHT Jinvit RF inputZ 560 Alion 1008 PNG Bosi Wido Ao Type: Log-Powes KEYSIGHT ot WpuZ 500 Alen 1080 PNO. Fast wa Type: LopFome 1
Corroctons: O Proamp O Gato Of AvalHold ~100r10D Coractions: O an Galo. OF PugHold. /100 M
= Fron Ret Int (5) IF Gain Low  [Trig Free Run =] Froa ol nt (5) IFGain Low  [Trg Fren Run
w Sa Track OF w S Tiack Of
1 Specium M Ref Lv Offset 0.71 dB 1 Spectum " Ref Lyl Offset 0.71 dB:
ScalelDiv 10 4B Ref Level 0.71 dBm [Scaleibiv 1008 Ref Level 0.71 dBm
og v Log v
Start 30 MHz #ideo BW 300 kHz Stop 8.000 GHz
#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
5 Marker Tabio v
Mode | Trace | Scale X ¥ Function Function Widih Function Value
i N T 4879 50 GHiz 60,53 dBm
R T T I ETGHz %0.13 dEm
3
4
Center 2.4400000 GHz #Video BW 300 kHz Span 1.034 Mz :
#Res BW 100 kiz Sweep 1.00 ms (1001 pts)
Oct 01, 2018 we (] [0 s Oet 01, 2018 - 00w ¥
|9 Cl? RS sie W 00 Bl ? 2 (F kL
Spectrum Analyzer 1 ‘Spectrum Analyzer 2 +|Spectrum Analyzer 3 +
Swepl SA Swept SA Swept SA
KEYSIGHT [nput WpUZS00  AIen 1088 PNO.Fast g Type: Log-Power
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