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a1 (EHE I S

3 bt % (dBm)
A E e i 1 e 5 (MHz) HRE B % B T o
(Peak) (Average)
GFSK 2402-2480 79 8.46
st 8DPSK 2402-2480 79 8.49
1M 2402-2480 40 4.30
BLE M 2402-2480 40 4.26
PHY Coded S2 | 2402-2480 40 4.26
PHY Coded S8 |2402-2480 40 4.29
802.11b 2412-2472 13 18.83 16.65
802.11g 2412-2472 13 23.78 14.16
802.11n-HT20 2412-2472 13 24.99 16.79
802.11n-HT40 2422-2462 9 23.97 16.13
_— UNIIBandI  |5180-5240 4 14.25
UNII Band IV~ |5745-5825 5 14.86
802.11n-HT20/  |UNIIBandI  |5180-5240 4 15.87
802.11ac-VHT20 |\UNIIBand IV  |5745-5825 5 15.95
802.11n-HT40/  |UNIIBandI  |5190-5230 2 16.11
802.11ac-VHT40  |UNII Band IV |5755-5795 2 16.01
§02.1 Lac VETS0 UNIIBandI  |5210 1 14.13
UNI Band IV |5775 1 13.16
3’% :'% = ;V :
B R P EE R
BT FHSS (GFSK, 8DPSK, n/4 DQPSK)
BLE GFSK (1M, 2M, PHY Coded S8, PHY Coded S2)
802.11b DSSS (DBPSK/ DQPSK/ CCK)
802.11a/g/n-HT20/n-HT40 OFDM (BPSK/ QPSK/ 16QAM/ 64QAM)
802.11ac-VHT20/VHT40/VHT80  |OFDM (BPSK/ QPSK/ 16QAM/ 64QAM/ 256QAM)
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SRR P EERY AT A AT AT
No. 350 Wiz T M | M F(MHz) |+ % @9 F (dBi)
1 | wcopao |7 PARdR PIFA 2400-2500 1.72
B> P
> | wmEn SRR P X W PIFA 2400-2500 2.083
e P I P 5100-5850 3.096
; WT3E-12 SRR P X W PIFA 2400-2500 2.000
PG P 5100-5850 3.079
PR ALe {2 ENCCM# F ST TS HFR 22,8 2 R T
Lol AR E T L J—L%BJ%F LR BRI FRET R o

9‘:“93!\31‘

*REAR A WL R R F
Msi\ﬂk&’ﬂéﬁ*Zf%&@ e (20 H)

il K 3 %%m$ﬁm%%meua«memﬁowlom
U §F #_4-% WLAN 2.4GHz % Bluetooth Low Energy (BLE)#* it i& {7 %
it > 2% WLANSG UNII Band I ~ IV # & *t 38 £ .58 (EM-NC200130) -
3% BT # it * 4R 4 5.8 (EM-NC200131) -

JeEBAFRA
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2 PINENN ¢ 4
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IT#E & 5 2400-2483.5MHz > % * #ci=3
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R P grRPE e RS AEE kS
I | RRBEFETR M BT T AR L, ” ,
- R PEE Plarsmase  |sramars &
» | wssiest T T L
3.10.1.58 ~ 2.8 ERSSE | SERR22E £
3 | ssns R AR L
3.10.1.6 5 (2)(A) FEROSE | FR2IE £t
4 | g o SOOI |, s | .
1= 3.10.1.25(1)(C) FERTSE | FER23E £
#p ¥ 1 % 2 RF 34 K ST R
S| ;@fj SVS A L shs SFPY TYI PP PR &
& 3.10.1.5& 7 23w £ #,
¢ | BiEHLRE F OB T R
bR 2% & n 21 5 = %%
it 310.158 (1) ~ 2.8 FEROSE | FR23 £ 1
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% WIiFi module » &

WiFi module
TPV
WCT5GM2511
DC 5V (USB)

DC5V (a3 R k)

Codes (STBC) » iz 45 KDB 662911 # Directional gain 4= * :

802.11a/b/g/n/ac ~ BT 2 BLE %% -
£ ¥ WiFimodule 7~ 3 % # TX/RX Beamforming # Space Time Block

(Correlated mode)

B8, Direction gain 2 5
WLAN 2.4GHz
Directi in=
TX/RX Beamforming rrection a4

10 1og[(10%"2° 41092 4+ + 10°N"*%)? /N snr]dBi
=>10 log[(10*®* +10**°)* /2]=5.05dBi

STBC

(Uncorrelated mode)

Direction gain=
10 10g[(10%""° 4109 &+ + 10°N"%)/Nsnr]dBi
=>10 log[(10*®"'® +10*'%)/2]=2.04dBi

WLAN 5GHz

TX/RX Beamforming
(Correlated mode)

Direction gain=
10 1og[(10%"2° 41092 4+ + 10°N"*%)? /N onr]dBi
=>10 log[(10***** +10*°™*)? /2]=6.10dBi

STBC

(Uncorrelated mode)

Direction gain=
10 10g[(10°""° 4109 &+ + 10°N"%)/Nsnr]dBi
=>10 log[(10***"? +10*°™"'%)/21=3.09dBi
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123, p&E 2 &g 7 @ﬁg,lxdf}i;%—;k - &
B8 T 09 & (Mbpy
Mode
WLAN 2.4G WLAN 5G
802.11b 11 ---
802.11g 54 ---
802.11a --- 54
802.11n-HT20 144.4 144.4
802.11n-HT40 300 300
802.11ac-VHT20 --- 173.3
802.11ac-VHT40 --- 400
802.11ac-VHTS80 --- 866.7
Mode BB i 3’63?] i# & (Mbps)
BT 3
BLE 2

1.3 Rl 22 gy

RORIGEAR 200G LR AR S S BPERTR P fo- RAL R THRF
#‘LF”P"B PR ML AR TSP 212 S 2 AP B Rk 2 R L o
FEE WHRPLA G F TN T F 25 CIM2004218 ## 445:EM-NC200129
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2 ERRE

21 FHRRBEFFERRE
2.1.1. £RRE

RECH W A5 B B i p T
Rl R&S ESR3 101774 | 2020. 02. 04 1 &
TR PR e B R&S ENV4200 100169 | 2019.11.13 1
R B R&S ESH3-Z2 100354 | 2020. 01. 05 14
T 5T Yeida RG/58AU CE-08 | 2019.09. 20 14
BIRR iMax HTC-1 No.8 S/R | 2020.04. 17 1&
e Audix e3 V6.120619c | N.CR. N.C.R.

2.1.2. REBX %
RE LA % fR4548 B AR B
RR T BETRFE L PI(ABUV) 9kHz N/A
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23 FniEHERRE
2.3.1. # F % ¥l 30MHz~1000MHz & ip| ¢ * % 2 (No.l1 3m Semi Anechoic Chamber)

RE LA WAz 4 A5 R 5 (I L C L
W52 1 Agilent | N9010A-507 | MY52220264 |2019.08.07| 1%
P o B R&S ESCS30 100338 |2019.06. 12| 1%
PRt E HP 8447D 2044A06305 [2020.01.16| 1
RA B M CHASE CBL6112D 33821 [2020.01.17| 1%
b e MIYAZAKI 5D2W RE-11  |2020.01.31] 1%
R Max HTC-1 No.13m A/C |2020.04. 17| 1%
AR Audix e3 V6.120619¢ N.C.R. N.CR.

2.3.2. 4 F % Bl 1IGHz 2 + & Pl * & B (Fully Anechoic Chamber)

RE LA e 350 B 5 E PR
WE 2 A 17 Keysight N9030A-526 | MY53310269 |2020.01.16| 14
gt B HP 84498 3008402678 |2020.02.27| 1#
T Keysight 83051A | MY53010042 [2019.08. 08| 1#
ek ik B K&L 7NE511§1)(.);%‘/%5’ 1 2019.07.24| 1%
3k E Microwave H3G018G1 484796 |2019.08.21| 1%
Fo~ % ETS-Lindgren 3117 00135902 |2020.03.10| 1#
SFlon x4 COM-POWER AH-840 101092 |2019.05. 14| 1%
k#7 % |HUBER+SUHNER|SUCOFLEX 104 RF CABLE-01|2019.09.20| 1#
o% %  |HUBER+SUHNER[SUCOFLEX 102| "' 1540087 19019 9. 20| 1
R EVERY DAY E-512 RF-02  |2020.04.17| 1%
g Audix e3 V6.110601 | N.CR. | NCR.
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233, RBR T
PR R | RELA/RT SN RAE | fETET ARG B
302 1000MHz s A L lE Peak 120kHz 1MHz
WA T R Peak 1MHz IMHz
802.11b 10Hz
802.11¢g 750Hz
1GHz ™ * , . d1n- .
z A 4 Average | MHz 802.11n-HT20 | 1.5kHz
802.11n-HT40 |2.9kHz
BLE (1M) 2.7kHz
BLE (2M) 1kHz
2.4 RF Conducted £ 7]k %
RE LA i % 5 23 AE P Y | RE Y
e AR E Keysight N9020B-544 | MY57120357 |2020.01. 10 1=
b2OE Anritsu ML2495A 1145008 2019. 11. 06 1#
»IFREE Anritsu MA2411B 1126096 2019.11. 06 1
Shenzhen
R AR Datronn KT-905 RF 2020. 04. 17 1#
Electronics
FKEBPFRLPG 7 F 2 55:CIM2004218 2 5 EM-NC200129
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32 i kg
xR LA A 3 5 WA
Pl N/A N/A BELAL TAT, £ £ B R.0T7 K £
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332 {5tz pliEpe B
® SRlp AR SARAFEL 2 M

R
s g
(e o=

< % : WiFi module

® BRIM& k2 E R
B 1: £ )3+ (3m Semi Anechoic Chamber) £ |45 & 143+ 1GHz 2 P& fe %

g

Absorber Antenna Tower —

Antenna height is varied from1mto4m I
i
1
\'..#
T
3m f-'
EI_IT\System Distance M\
Al e
T
Turn Table .
\7 0.8m
¥ ——
= o
‘.whieldiﬁg Enclosure Metal Ground Plane Spectrum
mplifier
peak Detactor Analyzer p '

Test Receiver

Quasi Peak Detector

B 2: & /P33 (Fully Anechoic Chamber) & B|#f & B >~ 1GHz 2 P3¢ fe &

Abs Antenna Tower — _
oroer Antenna height is varied from 1 mto 3 m =
3m
EUTK_S'-,Iﬂtem Distance
v
|
—
Turn Table __ 15m
"
~ 'a
Shigl dih'g Enclosure Metal G’réﬂd Flane Spectrum
- amplifier
Analyzer
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3.3.3. RF Conducted z_ p|3#fe &
® & g 5 1) ¥ 5 (WiFi)

[N e A5 oo - e
RhEEe— LT %

< % : WiFi module

® ' & #ig 1 # F(BLE)%2 H = RF Conducted |38

|
LR AR

£ P4 : WiFi module

3.4 Duty Cycle/i. 204 T % %

T TXon 1/ TX oo
7 (ms) (kHz)

BLE (1M) 0.378 2.646
BLE (2M) 1.060 0.943

i

o]

BLE (1M)
BLE (2M)

g d? ol L}
KEBPFRLRPG A7 F 2 55:CIM2004218 #£ £ 5 EM-NC200129



TXon
(ms)

1/ TXon
(kHz)

Duty Cycle
x)

Duty Cycle Factor [10log(1/x)]
(dB)

802.11b

1.000

N/A

802.11¢g

1.383 1.416

0.976

0.10

802.11n-HT20

1.380 1.415

0.975

0.11

802.11n-HT40

0.315 0.345

0.913

0.40

Note: When duty cycle is less than 98% (0.98) that duty cycle factor 10log(1/x) is needed to
add in conducted test items measured in average detector.

i

TXon (ms)

Ton+T0ff(mS)

Suept SA
KEYSIGHT fuui
ot

' Soocwum
|scassion 08

802.11b

|Center 2412000000 GH
|Res W 1.0 Mz

a9~ ?

g TrackOt

Raf Lvl Offéet 050 a8
Rof Level 20,60 dBm

Video BW 3.0 Mz

hiayas 200
Thisem B

Span 0 Hr
‘Sweep 20.00 ms (1001 pis)

Swopt 4
KEVSIGHT o #F
A

802.11¢g

ICenter 2.412000000 GHz
[Res BW 1.0 Mz

Rof Lvl Offcet 050 48
Ret Level 20,60 dBm

videc BV 3.0 Mz

s cC R ?EEEe

Swopt 4
KEVSIGHT o 7
A

|+ spaceum
|Scusw 008

IGenter 2.412000000 GHz

Span 0 Hz
‘Sweap 1,000 ms (1001 pisj [Res BW 1.0 Mz

=9 ? RS s,

Rot Ly Offsot 0.60 4B
Rat Level 20,60 dBm

idea B 3.0 Mz Spangmz
‘Swesp 2,000 ms (1001 pis)

802.11n
-HT20

|Center 2412000000 GHz
|Res W 1.0 Mz

a9~ ?

Rt Lvl Offset 200 08
Rat Level 18,00 dBm

video BW 3.0 Mz

May 06, 2020
42323 PM

|Center 2412000000 GHz
|Res W 1.0 Mz

Span 0 Hr
‘Sweep 5,000 ms (1001 pis)

RS

a9~ ?

Ret Lyl Offset 200 4B
Rat Level 18,00 dBm

s B0 W e

sivep 5000 100 p)
May 06, 7020 we () [0 % s
Txen S H G

3

802.11n
-HT40

|Center 2422000000 GHz
|Res W 1.0 Mz

Swopt
KEYSIGHT i F

a9~ ?

Raf Lvl Offéet 050 a8
Rof Level 20,60 dBm

M

Video BW 3.0 Mz

Mayas, 2020
434420

KEYSIGHT i RF
g Ao

' Soocwum
|scassion 08

Sanors | cone izm0omo s B A0 W e
wap 2000 1001 pty| | [RenE s e sivepa000ms 100 p
ve 381 OO w# May 05, 7020 we () [0 %
o2 N EHEY 29 ?NETe -5 P HH G

SwoptSA

RafLyi Offset 0.60 08
Rot Level 20,60 dBm
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4 THRGEFF2 Ep

4.1 §r %

4.2

x;% NCC ™ # 3 Byj-%i;lm%}ﬁ;}iﬁtr%#g 23§ 2 HF 0 MU T E T Rz M S <R
T HBEr R IRR AT 150 kHz~30 F 8 A (MHz)2 547 T BR(ET R
+ & - TIRAEIER BE) ] T BT A 52 P E o B E PR CE S0 A
(uH)%2 50 %c¥* (Q)2. 7 R A FfE ?;"Pic&)" (Line Impedance Stabilization Network ;
LISN) o #f & & fp > MM E 5 2

A 5 45 ) B EIF) BB V)
MHz #3% & (Quasi-peak) I 3518 (Average)
0.15~0.5 66~56(31) 56~46(31)
05~5 56 46
5~30 60 50

ST L SRR

R 2

42.1. %ﬁﬂ%&i$3&lﬁﬁﬁa&W%iwﬁﬂ80“9%ﬂ$%iﬁF’
A E T ORI R 1I0V/60HZ 2 iRt 5 B Pl gy
2 RIRRPEERT Y - o TR RA -

422, TRIEFFFRPERLAETRRES > SHIFFARF  HE- B "*]"y;rs'jr;,;
(50Q/50uH) » 12 % & & FRIK & - BEFFRAIEREDT IR o (A RIZ T
PSR R Ul T 4R - 50Q 2 MR

423, TIRIEFHERERE X PP OB iTE e B S 0.8 —} DR BB T RRER
BRI F e kw Tl R T AT eI R R G T AR 04
e

424, A SRR TEFTERT é_*fﬁf{%fﬁ 0.15MHz % 30MHz R % #f 5 BLiE {7
B ERRIZ B8 R Ra? M (Neutral) 22 L St (Line) 4 %] F & g 4 12
2R e

425 &7 GEFFETRERIFF - PIEERITS 24 TR T 9kHz

426, HXPIFEE LG ERABEFRPIIETEESY B £ 1 BE FE2
TrofE ek BT B2 BR 0 ATERIRE S TR A - o
(3 4 % B Gl BRlR A 0 0 & THOEHRE B U E > Bl s pl4
TG EERE S FAUHIE > @ FRE T TOEREFRIR )

427, Fp B2 3y o o304
-3¢ % % 1 (Emission Level)= % #(AMN Factor & Cable Loss &Pulse Att.)+
# e s E(Reading)

# 4% 18 (Margin)="+] & (Limits)—% % & (Emission Level) e

He Sl TRIEFESRRERIEA BT HFA
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19 F 29 F

43 BRIFRPIF 21 IR
A 7 M3 TR MT7668 QA 0.0.1.48” 2 "WCN_Combo_Tool” & = B4~
TR e TR R 0 BT A UTE PRI L o

EN-
i

4.4 ERIEFEZLRPIFIZ IR

RIZE7E P A5 R * R TR
— 9kHz-150kHz +3.7dB
i d B

REELY 150kHz~30MHz +3.5dB
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#20 F £

29 F

5

% 45 &2 & P
5.1 @™ iRF
95 NCC 7 F 5Pi ﬁ&ﬁ/{ﬁ#ﬁa% 3.10.1.5 & (1)z & F @ ivAgF %@ LERtE
100 kHz p ﬂ;wwwg 4 mﬁawré AP PR R ¢ T ERF TR ST
100 kHz P ensd#p s & > H F R 44T @
(D) ﬁ;l*n FOUNFIE D 2 M _—g_ﬁgl 1 K3 i“iﬁ'liﬁ » 2V ERBR20dB o Vi F A
Hp B RN g et VR E

LL oF /)‘(""27 ﬁkq’f‘ﬂiﬁ_ﬁ;‘

& 1}7% NCC 5 %

ERRECS

R

RS 6 28 2T -

CBPAT T A PLTRLP 2 2.7 &2 R

'&’T%Fﬁ,’bﬁ\,‘./ié 7 ¥ léq*'r%\""l’)"
2 ;‘5";""( thﬁ_ilj‘){;‘% F\ N

| 2 HE T N 2 AR o X
HLFRRLEHES 2.8.@1;’7’1“1«;;]

-Lxx

1—
o

QA

# 5 (MHz)

#7 & (MHz)

#E % (MHz)

0.090~0.110

240.00~285.00

3332.0~3339.0

0.490~0.510

322.00~335.40

3345.8~3358.0

2.172~2.198

399.90~410.00

3500.0~4400.0

3.013~3.033

485.00~510.00

4500.0~5250.0

4.115~4.198

608.00~614.00

5350.0~5460.0

5.670~5.690

703.00~748.00

7250.0~7750.0

6.200~6.300

758.00~803.00

8025.0~8500.0

8.230~8.400

825.00~915.00

9000.0~9200.0

12.265~12.600

935.00~1240.0

9300.0~9500.0

13.340~13.430

1300.0~1427.0

10600~12700

14.965~15.020

1435.0~1626.5

13250~13400

16.700~16.755

1660.0~1785.0

14470~14500

19.965~20.020

1805.0~1880.0

15350~16200

25.500~25.700

1885.0~1900.0

17700~21400

37.475~38.275

1905.0~1985.0

22010~23120

73.500~75.400

2010.0~2025.0

23600~24000

108.00~138.00

2110.0~2170.0

31200~31800

149.90~150.05

2200.0~2300.0

36430~36500

156.70~156.90

2310.0~2390.0

386004

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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MHz m dB ¢ V/m (£ V/m
0.009 - 0.490( %) 300 67.6-20 log f(kHz) 2400/f kHz
0.490(# %)-1.705(%) 30 87.6-20 log f(kHz) 24000/f kHz
1.705(% 2)-30(* %) 30 29.5 30
30(%)-88(%) 3 40.0 100
83(% 5)-216(%) 3 435 150
216(% 3 )-960(%) 3 46.0 200
960(# 7 )14+ 3 54.0 500
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H-58 2 % @ (Emission Level) =4 Jc # 3 & (Read Level)+f& i F]+ o

B i F]F 5
% 4 F]#(Antenna Factor)+ % ${4f 4 (Cable Loss)-*z ~ &3 7 (Preamp Gain)+
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Tk BIEA -

EM LTI U R PRI PER AR

[ 13-3s % % & (Average Emission Level)=
i @ H-9p %2 % 8 (Peck Emission Level)+DCCEF -

Duty Cycle Correction Factor (DCCF)= 20log(TXon/TX ontoff) °

“TX on+off’ means the period of the pulse train or 100ms if the pulse train length
is greater than 100ms
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55 B2 AR

PR A #’i:’ 13| ?FEER
30MHz-200MHz, 3m, Horizontal +4.1dB
200MHz-1000MHz, 3m, Horizontal +3.9dB
No.1 3m Semi 30MHz-200MHz, 3m, Vertical +4.2dB
b Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.1dB
1GHz-6GHz, 3m +4.2dB
6GHz-18GHz, 3m +4.6dB
30MHz-200MHz, 3m, Horizontal +3.9dB
No.3 3m Semi 200MHz-1000MHz, 3m, Horizontal +3.9dB
u Anechoic Chamber 30MHz-200MHz, 3m, Vertical +4.4dB
200MHz-1000MHz, 3m, Vertical +4.1dB
30MHz-200MHz, 3m, Horizontal +4.3dB
200MHz-1000MHz, 3m, Horizontal +4.0dB
No.4 3m Semi 30MHz-200MHz, 3m, Vertical +4.3dB
L] Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.4dB
1GHz-6GHz, 3m +4.5dB
6GHz-18GHz, 3m +4.6dB
30MHz-200MHz, 3m, Horizontal +4.0dB
200MHz-1000MHz, 3m, Horizontal +3.9dB
No.5 3m Semi 30MHz-200MHz, 3m, Vertical +4.2dB
L] Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.3dB
1GHz-6GHz, 3m +4.3dB
6GHz-18GHz, 3m +4.7dB
Fully Anechoic 30MHz~1000MHz +4.7dB
> Chamber 1GHz~18GHz +5.3dB
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afﬁr:i,:gv@(MHz) THR A B R P EBR T tap i
(V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 *100 30
3-30 1842/f 4.89/f *180/12 30
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1,500-100,000 1.0 30
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