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i | 802.11ac/a/b/g/n USB Dongle

R " | Thermo Fisher Scientific
4] 5o 100097489

® % B 5 20960Y1050004

B L £ & | 5Vde

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM
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@
d
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802.11b: 11.0/ 5.5/ 2.0/ 1.0 Mbps
802.119: 54.0/ 48.0/ 36.0/ 24.0/ 18.0/ 12.0/ 9.0/ 6.0 Mbps
802.11n: up to MCS15

=
B
B
L

RN 2412 MHz ~ 2462 MHz

802.11b, 802.11g, 802.11n (HT20): 11

15 =
PR R ) in (HT40): 7
802.11b: 19.58 dBm
P 802.11g: 24.13 dBm
802.11n (HT20): 26.13 dBm
802.11n (HT40): 24.94 dBm
. Realtek 11ac 88228 USB WLAN MP
B Fé by (il .
Version 0.0006.00.20180227
S S R 11 L2
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o
1. 0t Fplde 2o SAF 3 S22 e BT B Ag e £ e T
Modulation Mode Tx,Rx Function
802.11b ITX,1RX
802.11g 1TX,1RX
802.11n (HT20) 2TX,2RX
802.11n (HT40) 2TX,2RX

2. 4 PRI K SRR S A F AT

L @7 Pl ARE3LEE (5) - (6)
2. EHRIEEHEE P L F A EH R & R
3.0 MAMFRS LSRG EFERUL P A SRS R P

No. x M T A B xiEr FF HE (dBi)
2400 2.5
0 PCB Antl Thermo Fisher Scientific 2450 3.2
2500 2.8
2400 32
1 PCB Ant2 Thermo Fisher Scientific 2450 2.9
2500 2.7
Note :
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;¢ 1 | 802.11b TX Ch01,06,11

B 2 [802.11g TX_Ch01,06,11

#: 3  [802.11n (HT20) TX_ Ch01,06,11

#:% 4  ]802.11n (HT40) TX Ch03,06,09

#;8 5 | WIiFi RX
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6. Duty cycle of test signal.

802.11b: Duty cycle = 8.184/8.25 = 0.992, duty cycle of test signal is > 98 %, duty factor is not required.
802.11g: Duty cycle = 1.356/1.414 = 0.959, Duty factor = 10 * log( 1/0.959) = 0.18

802.11n (HT20): Duty cycle = 1.273/1.323 = 0.962, Duty factor = 10 * log( 1/0.962) = 0.17

802.11n (HT40): Duty cycle = 0.632/0.684 = 0.924, Duty factor = 10 * log( 1/0.924) = 0.34

802.11b

802.11g

—
[ Fevigh Spectnum Anabyze - Swept 54

Center Freq 2.412000000 GHz ivg Typa: Log-Pwr Frequency
A

Ref Offset 132 dB
Ref 30.00 dBm

CenterFreq
2412000000 GHz

Center 2.412000000 GHz
#VBW 8.0 MHz

—
[ Feyeight Spectrum Sealyae - Swept 4

ter]ul Freq 2.412000000 GHz
PND!

Ref Offset 132 dB
Ref 30.01

Center 2.412000000 GHz

#VBW 8.0 MHz

g Ty Log-Pwr Frequency

CenterFreq
2.412000000 GHz

[EpTET—— T p——ry

Avg Type: Log-Par

-Cm'll!r Freq 2.412000000 GHz
PO
I

ww Trig: Free Run
Atten: 40 dB.

Ref Offset 132 dB
Ref 30.00 dBm

CenterFreq
bt STTRTTSSTSYIPPISIN PO ISPSHRPITI I BRI | 112000000 Gz

Center 2.412000000 GHz
#VBW 2.0 MHz

- Kesioht Spectrum amlyser - Suept 54

-Cer'll!r Freq 2.422000000 GH:
P

Ref Offset 132 dB
Ref 30.00 dBm

riryictenrie Y

Center 2.422000000 GHz

#VBW 8.0 MHz

CenterFreq
2.422000000 GHz

Note: Ton = Mark2-Mark1, Ton +Torf =Mark3-Mark1.
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7. MR A Y M e

802.11b, 802.11g, 802.11n (HT20):

A #7 5 (MHz) A #7 5 (MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 - -
802.11n (HT40):
A #7 5 (MHz) S #7 5 (MHz)
03 2422 07 2442
04 2427 08 2447
05 2432 09 2452
06 2437 - -
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8. P EE hF FEHE AT
802.11b 802.11¢g
A 3 Power Setting LRt Power Setting
1 42 1 41
6 41 6 46
11 42 11 42
802.11n (HT20) 802.11n (HT40)
. Power Setting Power Setting
g : : R , ,
Chian 0 Chain 1 Chian 0 Chain 1
1 38 42 3 34 35
6 46 48 6 38 39
11 35 36 9 30 30
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Notebook Lenovo T430 PBE38AK N/A
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Test table
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21 ERIKA
Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date call
Interval
Radiated Spurious Emission
SApeC””m Keysight N9010A MY56070827 | Nov.13,2019 | 1 year
nalyzer
EMI Test Rohde & ESR7 101754 Dec. 17,2019 | 1 year
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 Dec. 19, 2019 1 year
Trilog-
Broadband Schwarzbeck & | VULB 9168 & N- 774 & AT- Jan. 3. 2020 1 vear
Antenna with EMCI 6-05 N0538 e y
5dB Attenuator
Horn Antenna
(1-18 GH2) Schwarzbeck BBHA 9120 D 01690 Jan. 3, 2020 1 year
Horn Antenna
(18-40 GHz) Schwarzbeck BBHA 9170 781 Dec. 27, 2019 1 year
Preamplifier
(30-1000 MHzZ) EMCI EMC330E 980405 Jun. 9, 2020 1 year
Preamplifier
(1-18 GH2) EMCI EMCO051835BE 980406 Feb. 4, 2020 1 year
Preamplifier
(18-40GHz) EMCI EMC184040SEE 980426 May 19, 2020 1 year
. K1K50-UP0264- 170214-4 &
Cables Hanyitek K1K50-2500 170425-2 Jul. 2, 2020 1 year
. K1K50-UP0264- 170214-1 &
Cables Hanyitek K1K50-2500 170214-2 Jan. 8, 2020 1 year

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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Test Equipment List
. . Cal.
Equipment Manufacturer Model No. Serial No. Cal. Date Interval
Antenna Port Conducted Measurement
Spectrum Keysight N9010A MY56070834 | Nov. 6, 2019 1 year
Analyzer
P“'Ssgnzg‘;"er Anritsu MA2411B 1531202 Dec. 23,2019 | 1year
Power Meter Anritsu ML2495A 1645002 Dec. 23, 2019 1 year
AC power Line Conducted Emission
EMI Test Rohde & ESR7 101753 Nov. 19,2019 | 1year
Receiver Schwarz
Two-Line V- Rohde &
Network Schwarz ENV216 102136 Aug. 19, 2020 1 year
Impuls-Begrenzer Rohde &
Pulse Limiter Schwarz ESH3-Z2 102219-Qt Aug. 12, 2020 1 year
HARBOUR
Cables INDUSTRIES LL142 170205-5000-1 Feb. 5, 2020 1 year
UL Software
Software Test Item Version
EZ EMC Radiated measurement 1.14.2
Keysight.TestSystem Conducted measurement 1.0.0.0
EZ EMC AC power Line Conducted Emission 1.14.2

22 PRIFEET TS
AL P RS 2R AT

KDB558074 D01 Meas Guidance v05r02, KDB414788 D01 Radiated Test Site vO1r01, ANSI
C63.10-2013 and KDB 662911 D01 Multiple Transmitter Output vO2r01.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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23 EBRIAFEIR

MARL P BT RGPl B AP > 57 1SO Guide 98-4 £18.2.4 27 8.2.5 % & ¢ 4 it
Sl =9 Sl E N e S Nl
TR 2R k&g SRk E CISPR 16-4-2 #1422 # FE TR °
Test Item Measurement Frequency Range| K U(dB)
Conducted disturbance at mains terminals ports 0.15 MHz ~ 30 MHz 2 1.5
RF Conducted 9 kHz — 40 GHz 2 1.0
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 1.9
Radiated disturbance below 1 GHz 30 MHz ~ 1 GHz 2 5.4
Radiated disturbance above 1GHz 1 GHz ~ 40 GHz 2 4.7
24 #FEHRER
A FRRFZIRER 20T
RIFEIE P BB ER WA RIFEP Y R AR
o a ke gy Copo _ 2020/09/07 ~
EB RS 22~26°C | 63~68%RH 5Vdc 2020/10/12 M 56
P Copo _ 2020/09/07 ~
&SR R 22~26°C / 63~68%RH 5Vdc 9020/10/12 I+ 58
2020/09/07 ~ ”
ZORE 2 R —~9R9 - |
DR 22~26°C / 63~68%RH 5Vdc 9020/10/12 I+ 58
2020/09/07 ~ L.
PR 7 #7 7 % ~26° ~ 3
Wk 2 OAE A i M2 @ B 8| 22~26°C / 63~68%RH 5Vdc 2020/10/12 I+ 58
b 2020/09/07 ~ L.
3 ; J ~9O5 9 _ 8
-5 15 T 23~25°C / 64~68%RH | 110Vac, 60 Hz £020/10/12 i+ 58
e o | A 2020/09/07 ~
TRRGET i 22~26°C/ 63~68%RH | 110Vac, 60 Hz 2020/10/12 [
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3. @R
31 Rf® &

(1) % @O $H 17 52 % 4
H 153+ 2.4000~2.4835 GHz 47 £

YR B R B4R L R § U P B R 41012 §2 R
F B BB L I IW(E)LT .
R et EIEAE b A ARIE SO R S & 2 RIS
(K/Iammum Conducted dutput Power) i SRR SN e
(2) B 2 & &
3 17 2.400~2.4835 GHz #F £ :
i * oz % Hoke(digital modulation techniques) & stz 147 F3F 8448 > 5 B R
WL R g N F AP B AR 41016 &2 R 6B T 0 kT
500 kHz -

(3) # A HHRLE R
e 173t 2.400~2.4835 GHz #F £ -

B BRI DGR R g et S OSPIE B RAR 41016 2 R T B S
#@4ﬁ—3wuwﬁﬁ’dﬁﬁﬁﬁﬁi%ﬁaﬂ‘w&?ﬁpﬁ‘@%ﬂﬁ
Booopol A EaE 8F A R (dBmM) v ik 4.10.1.3 2 2 50 E prt FAEH R A P
i

(4) # btz & &
3 173 2.400~2.4835 GHz #7 £ :
P B FE G R g M R B HRE 41015 &2 & £ %W%%%
Bleb2 TR 100 KHZ B » 4 St o7 A 4 chspif = A ECT R YO BRI ¢ 5 B
#2100 KHZ pochstig s 0 3 R BT 4eT
(1) i 7 S i 2 2 % R 2 SRR Y 0 20 RF 20dB 0 TR Y I
@%*ﬁ%”ﬁﬂi°
(2) #1750 410.1.2(1)(C)2 e+ 8 iy it FpI R 2 0 0 10 AR 30dB -

LL},/zz«35M’#5P£‘ iﬁ?}"]'}?ék’f %?ﬁb 3.6 z L;LLO
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5 TR

ﬁig (Bt /2 € > uVim) ()
0.009 - 0.490 () 2,400/f(kHz) 300
0.490 (# %) -1.705 (%) 24,000/f(kHz) 30
1.705(# $)-30(%# %) 30 30
30(%)-88(%) 100 3
88 (% £)-216 (%) 150 3
216 (# %)-960 (%) 200 3
960 (# )1} 500 3

(5) =&z
TREFF X H 32 w2 T o

(6) = M 52 & &
M o s YRR AL B R g S P B H R TR 41013 &2 R

T AT L

e 173 2.400~2.4835 GHz #f £ -

(A) i 17 B R3S B B (EPF > 3 5 % A2 2 v 4 £ 424 6 dBi v ¥ A2if 3
dBi > B+ @ i 2 FOUFIE R K 1dB -

B) =& sk AF > N (ZREFHSFAF )R E S § BT E
Yol P BB E T AR

ORI SRR RS I E S L R e il
u«fmﬁl%% MF A s 410122 7 FUF| B o ok /X REF|F2 S B
’]‘iﬁﬁ}_i&@ 6 dBi > =+ 421 3dBi > i@ éﬁl%l dph FUH B K 1dB o
e E e R AT

(i) > =4 % E=10log(% L7 2 B AP )+ L H A9 5og 2 > w45 5

A
1B °

(i) = SL 7| 2 g o 28 L 5 3 & i A T 0 S e fR F O
(i) # i -
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(b) Fr Pt 5t 5 gk Ao dR e 26 2 R 0 B F - R SR B ()2 5T
R PR TR R Ty Ui A
(@2 "R o Jo P et § ik s fe i B 21t 3 <0 (a) e 9
M G E 8dBe e MM F B R ()

O#FHPzZ AMEFHEw R AS R F  BEEQA)E Q) RT -

(AR (B)*h > it % Az 6 dBI * b B & 2 5 51T APF > kAT 6 dBI % AL b
EdBi R - BB R A BEB NS S U

(7) B2 R
R R B R A S B HRELE L 338 0 DR B ET 2T

£ R4
@ ¥4 & (dBuV)
7 % (MH2)
% & (Quasi-peak) I 357 (Average)
0.15-0.5 66-56 (:1) 56-46 (:x)
0.5-5 56 46
5-30 60 50
(o) - 2R o

(8) AT @A A T % 20 1
EHE B L R § S A EH R AL 5773 6L R RATRD
B K 2 A % 2o R AL - LA dol - B RN & A
W%L\#Iﬁjrﬁg E_};]Q—@ |_‘£’\:T‘§b Hﬁ»]{l’i o
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(9) "4 @ * 2 4 ¥

Kf%iﬁa%y"ﬁ gk iTie L 351—%??\;%7}—1,‘_
M S B T & T B2 R i

PR o
#7 & (MHz) #7 & (MHz) # & (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
12.265~12.600 930.00~1240.0 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 38600 rz t
162.01~167.17 2483.5~2900.0 -
167.72~173.20 3260.0~3267.0 -

T 4 4P F) A HE B 2 HE
H @ PmR Qs 3621

Underwriters Laboratories Taiwan Co., Ltd.
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Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0



3F 2

44

oL : 4789623666-TW-R0-VO0
: 20 of 98
#Ep 4 2021/5/31

iR %é 4%
@ éﬁ'ﬁ] 41 J:-.’,

4117 3k
HR AL 3LEH (1) ~ (6) ez

4.1.2 & 2

a) H-FR 2 R MBED P L RPF BRI S
b) 3K =R st i G SRR o
C) 34 H iy it ok E
4.1.3 plE#pE W
EUT Power Sensor Power Meter

|

Attenuation Pad

The loss between RF output port of the EUT and the input port of the Power Meter has been taken

into consideration.
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802.11b
i i Frequency Peak Power Peak Power Limit Pass / Fail
anne (MHz2) (MW) (dBm) (dBm)
1 2412 90.782 19.58 30 Pass
6 2437 86.497 19.37 30 Pass
11 2462 86.896 19.39 30 Pass
802.11¢g
o i Frequency Peak Power Peak Power Limit Pass / Fail
anne (MHz2) (mW) (dBm) (dBm)
1 2412 176.604 22.47 30 Pass
6 2437 258.821 24.13 30 Pass
11 2462 185.353 22.68 30 Pass
802.11n (HT20)
ey Peak Power (dBm) Total Total Limit Pass /
Channel Power | Power .
(MHZ) Chain 0 Chain 1 (mW) (dBm) (dBm) Fail
1 2412 20.55 20.77 232.9 23.67 30 Pass
6 2437 23.22 23.01 409.88 26.13 30 Pass
11 2462 17.43 16.71 102.216 | 20.10 30 Pass
802.11n (HT40)
oy Peak Power (dBm) Total Total Limit Pass /
Channel Power | Power .
(L42) Chain 0 Chain 1 W) | @Bm) | @™ | Fai
3 2422 18.49 18.78 146.141 | 21.65 30 Pass
6 2437 22.03 21.83 311.993 | 24.94 30 Pass
9 2452 15.66 15.33 70.932 18.51 30 Pass

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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802.11b
Channel Fr(?\(jllﬁzn)cy Average Power (mW) Average Power (dBm)
1 2412 45.92 16.62
6 2437 43.954 16.43
11 2462 44.771 16.51
802.11g
Channel Fr(?\(jltﬁzn)cy Average Power (mW) Average Power (dBm)
1 2412 19.999 13.01
6 2437 36.392 15.61
11 2462 22.284 13.48
802.11n (HT20)
Average Power (dBm) Total Total
Frequency
Channel Power | Power
(MHZ) Chain 0 Chain 1 (mW) (dBm)
1 2412 10.72 11.45 25.767 14.11
6 2437 14.55 14.33 55.612 17.45
11 2462 8.14 7.89 12.668 11.03
802.11n (HT40)
Average Power (dBm) Total Total
Frequency
Channel (MH2) ; ; Power | Power
Chain 0 Chain 1 (mW) (dBm)
3 2422 8.67 8.84 15.018 11.77
6 2437 11.23 10.78 25.241 14.02
9 2452 6.22 5.88 8.061 9.06

415 REE % 2 T

AR ER S B 5 R ST B BB B A
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4.2 IR

421§ 8

FROASEL BLEE (2) RE -

4.2.2 R 2

Q) B-FRS 2 R RBED PF 2 RRFRIEHSA TR -
b) % R R4 At il O S

O SN CEER TS P CES S Y B

4.2.3 RIFF L W

EUT |_ Spectrum

Attenuation Pad

Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.
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424 Pl %

802.11b
Frequency 6 dB Bandwidth Minimum Limit q
Channel (MH2) (MH2) (MH2) Pass / Fail
1 2412 10.02 0.5 Pass
6 2437 10.04 0.5 Pass
11 2462 10.02 0.5 Pass
802.11¢g
Frequency 6 dB Bandwidth Minimum Limit 8
Channel (MH2) (MH2) (MH2) Pass / Fail
1 2412 16.32 0.5 Pass
6 2437 16.32 0.5 Pass
11 2462 16.32 0.5 Pass
802.11n (HT20)
6 dB Bandwidth
Frequency (MHz) Minimum Limit ;
Channel (MH2) (MH2) Pass / Fail
Chain0 | Chainl
1 2412 17.04 16.68 0.5 Pass
6 2437 17.02 16.78 0.5 Pass
11 2462 16.99 16.49 0.5 Pass
802.11n (HT40)
6 dB Bandwidth
Frequency (MHz) Minimum Limit ;
Channel (MH2) (MH2) Pass / Fail
Chain0 | Chain1
3 2422 36.05 35.73 0.5 Pass
6 2437 36.26 36.28 0.5 Pass
9 2452 36.29 36.28 0.5 Pass

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
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PURLEE R B RE R B B
802.11g_Chain 0/ CH11

802.11b_Chain 0 / CH1

[ Kersight Spectnum Analyser - Swept S4.
L

Avg Type: Log-Par
Trig: Free Run AwglHold: 100/100

[ Keight Spectnum Analyser - Swept S4.
AL

Center Freq 2.412000000 GHz Avg Type: Log-Puar
e Trig: Free Run AwglHold: 100/100
Low ___ #Atten: 20 9B

Ref Offset 13.2 dB

Ref Offset 13.2 dB
Ref 20.00 dBm

Ref 20.00 dBm

Span 30,00 MHZ] Span 30,00 MHZ]
Sweep 3.200 ms (8001 pts)

Sweep 3.200 ms (8001 pts)

Sans

fi== "1 Points changed: all races cleared

s

_Chain 1/ CH11 802.11n (HT40)_Chain 1/ CH3

802.11n (HT20)

o Farogh Specium At gt
T

Center Freq 2.422000000 G AvgType LogPwr _
N Trig: Free Run AvglHaic: 100100
o gAtion: 2048

Ref Offset 13.2 dB
Ref 20.00 dBm

o Farogh Speium A St
T

‘Center Freq 2.462000000 GHz AvgType: LogPwr _
AL 1 ig: Free Run AvglHaic: 100100
¥ Low cton: 20 48

Ref Offset 13.2 dB

Ref 20.00 dBm
Center Freq|

2.422000000 GHz|

) Pt
G SRR

Span 60.00 MHz|

Center 2.42200 GHz
HRes BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (8001 pts)|

Span 30.00 MHz]
00 001 pt

Center 2.46200 GHz
#R #VBW 300 kHz

SBomuonamna §

usa i Points changed; all traces cleared

usa i Points changed; all races cleared

4.2.5 RlIFFEF H T
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43 #FHHBR

431" B8

HR AL BLEE (3) ~ (6) e

4.3.2 Bl 2

) M-FRl 2 R MBS F Y 2 R BREIUEHASTRE o

b) =k Tj#4r#E % & 3KHz > AT H 5 10KkHz » #F4 FFF & auto

C) e MK T RSB R F BT A L hAM L H > TH D g B o

d) 2% @ =82 52 4 *+8dBm o

4.33 Bl E B

EUT

|

Attenuation Pad

Spectrum
Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been

taken into consideration.
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A34RFERS
802.11b
Frequency PSD Limit .
Channel (MH2) (dBm/3 kHz) (dBm/3 kHz) Pass / Fail
1 2412 -8.21 8 Pass
6 2437 -7.90 8 Pass
11 2462 -7.84 8 Pass
802.11¢g
Frequency PSD Limit .
Channel (MH2) (dBm/3 kHz) (dBm/3 kHz) Pass / Fail
1 2412 -13.74 8 Pass
6 2437 -11.14 8 Pass
11 2462 -13.42 8 Pass

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000
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802.11n (HT20)
TX Channel Freq. PSD Z(\)Il(g Total PSD Limit Pass /
Chain (MHz) | (dBm/3 kHz) d;3 (dBm/3 kHz) | (dBm/3 kHz) Fail
1 2412 -19.09 3.01 -16.08 7.79 Pass
0 6 2437 -14.87 3.01 -11.86 7.79 Pass
11 2462 -20.43 3.01 -17.42 7.79 Pass
1 2412 -18.37 3.01 -15.36 7.79 Pass
1 6 2437 -14.72 3.01 -11.71 7.79 Pass
11 2462 -20.59 3.01 -17.58 7.79 Pass
NOTE: Directional gain = 6.21 dBi > 6 dBi, so the limit shall be reduced.
802.11n (HT40)
TX | cpanmel | P PSD %ﬁl‘g Total PSD Limit Pass /
Chain (MHz) | (dBm/3 kHz) dIB (dBm/3 kHz) | (dBm/3 kHz) Fail
3 2422 -24.29 3.01 -21.28 7.79 Pass
0 6 2437 -21.05 3.01 -18.04 7.79 Pass
9 2452 -26.53 3.01 -23.52 7.79 Pass
2422 -24.14 3.01 -21.13 7.79 Pass
1 6 2437 -21.32 3.01 -18.31 7.79 Pass
9 2452 -26.34 3.01 -23.33 7.79 Pass

NOTE: Directional gain = 6.21 dBi > 6 dBi, so the limit shall be reduced.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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PURLEE R B RE R B B

802.11b_Chain 0 / CH11 802.11g_Chain 0 / CH6

[ Kersight Spectnum Analyser - Swept S4.
L

[ Keight Spectnum Analyser - Swept S4.
AL

Avg Type: Log-Par
Trig: Free Run AwglHold: 1010
#hrres B

Avg Type: Log-Par
‘PNO: Fast ~+- Trig: Free Run AwglHold: 1010
HArres B

Ref Offset 13.2 48 Mkr1 2.46:

Ref 20.00 dBm

Ref Offset 13.2 4B
Ref 20.00 dBm

Mkr1 2.434 499
-11.1

Center 2.43700 GHz Span 24.48 MHz |52
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.581 s (8001 pts)

Center 2.462000 GHz Span 15.02 MHz |5
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.585 s (8001 pts)

uss i Points changed; all traces cleared

802.11n (HT20)_Chain 1/ CH6 802.11n (HT40)_Chain 0 / CH6

T ——yy
"L i 200
Avg Type: Log-Pwr _ Avg Type: Log-Pwr _
o Trig: FreeRun AvglHold: 1010 o Trig: Free Run AvglHold: 1010
sAtten: 20 4B aAtten: 20 4B

Mkr1 2.43

uss i Points changed; all races cleared

[ Keysight Spectium Analyoer - Suept 54
AL

Ref Offset 13.2 dB
Ref 20.00 dBm

Ref Offset 13.2 dB
Ref 20.00 dBm

Center Freq|
2437000000 GHz|

Center Freq|
2437000000 GHz|

‘StartFreq|
2424217187 GHz

mewmwmwwwwm wmmmmwwmmmMM

J#'! ! 1

Center 243700 GHz Span 25.57 MHz,
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.696 s (8001 pts)

Center 243700 GHz Span 54.42 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.738 s (8001 pts)

435 RlFEF H T
EypRREIR % 0 6 M AP EH PR L & o
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44 RV E R Fg2 0 EA

4413 % B

FRAEL BLEE (4) T -

4.4.2 B3R %

Heb AR g R TV AT B RO A 4T R fRATAE RS 100 KHZ > ARGUAR T
PN RATHE R 0 T A BRI VN F T O ECY BB S BT 0 i 20dB >
FIER TR 2 B 8 B M B 8 SR R L et o

4.4.3 RIFEFE W

EUT |_ Spectrum

Attenuation Pad
Analvzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 6.0



NN : 4789623666-TW-R0-VO0
e : 31 of 98
FLFFpEH o 2021/5/31

444 Bl %

802.11b

[ ersgn specrom amatzer - Sucpe 6

Center Freq 2.412000000 GHz N Avg Type: Log-Pwr
PNO: Fast ~o Trig: Free Run AvglHold: 5001500
IFGaindow ___ WAtten: 20 48
Ref Offset 132 dB
Ref 20.00 dBm

Center 2.412000 GHz Span 15.04 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.600 ms (8001 pts)

jusa i, Points changed, all traces clearad

EpTTE———y

Center Freg 12.515000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~e- 1rig: Free Run

IFGainclow  WAten: 20 0B

Ref Offset 132 B
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

e

[ eyight Specirum Analyae: - Smest A

Center Freg 2.437000000 GHz ) ivg Type: Log-Pr
! Trig: Fres Run AvglHold: 500/500
IFCainiow | #Attan: 20 B

Ref Offset 13.2 B Mkr1
Ref 20.00 dBm

Center 2.437000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.600 ms (8001 pts)

usa i Points changed; all traces clearad

[ eright Specirum Analyas: - Smest A

Center Freg 12515000000 GHz - T
PNO: Fast ~e- 1ig: Free Run

IFGainclow  WAten: 20 0B

Ref Offset 13.2 4B
Ref 20.00 dBm

Start 30 MHz
- #VEW 300 kHz

usa i Points changed; all traces cleared

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Doc No: 17-EM-F0880 / 6.0




NN : 4789623666-TW-R0-VO0
e : 32 0of 98
FLFFpEH o 2021/5/31

[ eyight Specirum Analyae: - Smest A

Cer\er‘ Freq 2.462000000 GHz
PNO: Fast =~
IEGainLow

Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 5001500

aAtten: 20 4B

Ref Offset 132 dB

Mkr1 2.460
Ref 20.00 dBm s

Center 2.462000 GHz
#Res BW 100 kHz

usa i Points changed; all traces clearad

Span 15.02 MHz,
Sweep 1.600 ms (8001 pts)

s,

#VBW 300 kHz

Center Freq
2462000000 GHz|

[ eright Specirum Analyas: - Smest A

her\er‘ Freq 12.515000000 GHz

D: P
IFGainLow

Avg Type: Log-Pwr
™ Trig: Free Run
HAtten: 20 dB.

Ref Offset 13.2 4B
Ref 20.00 dBm

Start 30 MHz

#Res BW 100 kHz #VEW 300 kHz

usa i Points changed; all traces cleared

Ch 1 Band Edge

T ————
Center Freq 2.400000000 GHz

PND: Fast
1FGain:Law

Avg Type: Log-Fur
Trig: Free Run
HAtten: 20 d8.

Ref Offset 13.2 dB
Ref 20.00 dBm

e e e cmdsiaus

Center 2.40000 GHz

Span 100.0 MHz|
#Res BW 100 kHz

#FVBW 300 kHz Sweep 9.600 ms (8001 pts)|

uss 1 Points changed; all traces cleared

Ch 11 Band Edge

[ ersone soecmm ansyees - Swept st
Avg Type: Log-Pur

IFGain:Law ) #Atten: 20 dB
Ref Ofset 132 B
Ref 20.00 dBm

Center Freq
2.483500000 GHz|

il Aot it p e s

Center 2.48350 GHz

Span 100.0 MHz|
#Res BW 100 kHz

#VBW 300 kHz Sweep 9.600 ms (8001 pts)|

usa 1 Points changed; all traces cleared
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802.11g

T ———y = | | e e——r—— -

Center Freq 2.412000000 GHz AvgType:LogPwr Center Freq 12515000000 GHz Avg Type: Log-Pr
LS | . FreoRun  AvgHad 500500 NN ., rvo i
IFGain:Low #Atten: 20 dB. IFGain:Low #Atten: 20 dB
Ref Offset Mkr1 2.416 e Ref Offset 13.2 4B
Ref 20.00 Ref 20.00 dBr

o’

Start 30 MHz
# HVBW 300 kHz

Center 2.41200 GHz Span 24.48 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (8001 pts)

jua i, Points changed, all traces clearad usa i Points changed: all traces claarad

[ ersan specrom amatzer - Sacpeta = EETTTrE———Ty

Center Freq 2.437000000 GHz ) Avg Type: Log-Pwr ‘Center Freg 12.515000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —e Trig: Free Run AvglHold: 500/500 Lo Trig: Fras Run
IFGainlow __ WAman: 20 9B IFGaincLow __#Amten: 20 dB

Ref Ofset 132 4B 124419 'z Ref Offset 13.2 B
Ref 20.00 dBm Ref 20.00 dBm

I~

Start 30 MHz

#VBW 300 kHz

Center 2.43700 GHz Span 24.48 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (8001 pts)

jusa i, Points changed, all traces clearad use 3 Points changed: all traces claared
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[ eyight Specirum Analyae: - Smest A i [ eright Specirum Analyas: - Smest A

Center Freq 2.462000000 GHz Avg Type: Log-Pwr " ‘Center Freq 12.515000000 GHz Avg Type: Log-Pwr
PN ot —r Trig: FreeRun Avg|Hold: 5001500 et T2 Trig: Free Run
[FGainlow  #Atten: 20 dB. IFGainlow _ HAtten: 20dB.
Ref Offset 13.2 dB i Ref Offset 13.2 4B
Ref 20.00 dBm Ref 20.00 dBm

Center Freq
2462000000 GHz|

2449757187 GHz|

Start 30 MHz
#Res BW 100 kHz #VEW 300 kHz

Center 2.46200 GHz Span 24.49 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (8001 pts)

55 3. Points changed, all iaces claared s 352 T Foints changed. all iraces cleared

Ch 1 Band Edge Ch 11 Band Edge

[ tevmone Specum Ansyser - Smcpe 5 & [ oot Spectrum anatyzer - Sweptsa

‘Center Freq 2.400000000 GHz Avg Type: Log-Pwr ' [ r Fre Avg Type: Log-Pwr

PND: Fast e 171g; Free Run Nt Fost —r- Trig: Free Run
(FGain:Low ____ HAtien: 20 dB ¥ Gain:Lo iAtten: 20 dB

Ref Offset 13.2 dB 4 Ref Offset 13.2 dB
Ref 20.00 dBm Ref 20.00 dBm

Center Freq
2.483500000 GHz|

e r“"“
O R i o

Center 2.40000 GHz Span 100.0 MHz| Span 100.0 MHz|
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.600 ms (8001 pts)| = Sweep 9.600 ms (8001 pts)|

uss 1 Points changed; all traces cleared jusa’ 1 Paints changed; all traces cleared
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802.11n (HT20)

CHAIN O

[ evant Specrum amabzer - mepe 4

Center Freq 2.412000000 GHz Avg Type: Log-Pwr
e Trig: Free Run AvglHeld: 500/500

IFGainiLow ___ #Atten: 20 d8

Ref Offset Mkr1 2.41

Ref 20.00

Center 2.41200 GHz Span 25.57 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (8001 pts)

jusa i, Points changed, all traces clearad

[ Xersant Spectrum amaiyzerSepe Sa
-Cener' Freq 12.515000000 GHz
TG rast e- Trig: FreeRun
IFGainlow _ MAften: 20dB.

Ref Offset 13.2 4B
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz

e

[ eyight Specirum Analyae: - Smest A
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