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802.11ac/b/g/n WiFi + Bluetooth M.2 Card

R " | Hakko Electronics

4] 5. | WNFT-237ACN(BT)
® % B 5 19662E2008976
T * K’ | 33Vde

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM
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@
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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 ~ 2472 MHz

802.11b, 802.11g, 802.11n (HT20): 13

.H:“ EL

PR R ) 0 (HT40): 9
802.11b: 25.99 dBm

s s o % |80211g:20.99Bm

802.11n (HT20): 29.98 dBm
802.11n (HT40): 25.67 dBm
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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 2TX,2RX
802.11g 2TX,2RX
802.11n (HT20) 2TX,2RX
802.11n (HT40) 2TX,2RX

2. 2 FRIK A FEFRR TR > H T eT

No. | =% AR B | REUS | #& (dB)

Ant. 0 PCB FML2.4W45A-160-MHF4L | Nissei Limited I-PEX 3.13

Ant. 1 PCB FML2.4W45A-160-MHF4L | Nissei Limited I-PEX 3.13
Note :

Lo o * sl rdE2 3185 (5) « (6) dra -
2. BIRBIREAREE 0 B L KPS FIPE TR LE £
3. rrMmFRd Rk AGFRARBF PAS R SR Lp o

3. et FH Ao

F[E. & E‘i 5 A5 %ﬁf"
. FML2.4W45A-160-
Antenna Nissei Limited MEFAL N/A
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¥ 1 |802.11b TX Ch01,06,11,12,13

#: 2 | 802.11g TX_Ch01,06,11,12,13

#: 3 | 802.11n (HT20) TX_Ch01,06,11,12,13
#7 4 | 802.11n (HT40) TX_Ch03,06,09,10,11
H5  | WiFi RX
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7. Duty cycle of test signal.

802.11b: Duty cycle = 8.2/ 8.7 = 0.943, Duty factor = 10 * log( 1/0.943) = 0.26

802.11g: Duty cycle = 1.35/1.865 = 0.724, Duty factor = 10 * log( 1/0.724) = 1.40

802.11n (HT20): Duty cycle = 1.255/1.775 = 0.707, Duty factor = 10 * log( 1/0.707) = 1.51
802.11n (HT40): Duty cycle = 0.59/1.135 = 0.52, Duty factor = 10 * log( 1/0.52) = 2.84

802.11b 802.11g
Spectrum ] “—?J Spectrum ] o
Ref Level 20.00 dem oOffset 21.80 d8 « RBW 1 MHZ Ref Level 20.00 dBm Offset 21.80 dB @ RBW 1 MHz
= ATT 30 dB & SWT 50 ms & VBW 1 MHz & Att 30dE @ SWT Sms @ VBW 1 MHz
SGL @ 1Pk View
[@ 17k Cirw M1[1] 2.84 dBm|
R 6.27 dpm| © Mz 510.00 ps|
I ~ 16.9000 ms Dbt ¢ T MR
0 y MIL1] £ 401 dRAm| . A Y b
o 8.2000 ms| o
10
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d T
309 WWW»W s
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CF 2.412 GHz B 1001 pts 50ms/ CF 2.412 GHz 1001 pts 500.0 ps/
Marker Marker
Type | Ref | Trc | x-value | ¥-valug |__Function | Function Result | ||l _Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
M1 1 B.2 m: 6.40 dBm ML 1 510.0 ps 2.84 dBm
Mz 1 16.4 ms 6.27 dom 2 1 1,86 ms 7,47 dBm
M3 1 16.9 ms 6.27 dém M3 1 2.375 ms 4.03 dBm
(D & J1 J QIR wa
Date: 27.MAY.2020 10:24:33
802.11n (HT20) 802.11n (HT40)
Spectrum ] [T |[ spectrum ] F]
Reflevel 20,00 dem  Offset 2160 db & RBW L WHz Reflevel 20,00 dem  OFfset 21.60 db & RBW L WHz
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@ 1Pk view @ 1Pk view
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Type | Ref | Tre | X-valug | Y-value | Function | Function Result | Type | Ref | Tre | X-walue | Y-value | Function | Function Result |
M1 1 860.0 i3 1.08 e M1 1 1250 3 -4+.22 dBm
M2 1 2.118 ms 3.24 dBm M2 1 715.0 ps -5.74 dBm
W3 1 2,535 ms 1.03 dBm W3 1 1.26 ms -4.25 dem
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8. MR A Y M e

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

i # 5 (MHz) R 47 5 (MH2)

01 2412 08 2447
02 2417 09 2452
03 2422 10 2457
04 2427 11 2462
05 2432 12 2467
06 2437 13 2472
07 2442 - -

802.11n (HT40):

R # % (MHz) R #7 5 (MHz2)
03 2422 08 2447
04 2427 09 2452
05 2432 10 2457
06 2437 11 2462
07 2442 . i
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The power setting are list as below:

802.11b 802.11g
» Power Setting ¥ Power Setting
L : ; A 3p : .
Chian 0 Chain 1 Chian 0 Chain 1
1 79 89 1 60 75
96 105 6 95 105
11 88 98 11 64 79
12 65 78 12 52 69
13 47 58 13 41 52
802.11n (HT20) 802.11n (HT40)
. Power Setting ¥ Power Setting
HE : ; A y :
Chian 0 Chain 1 Chian 0 Chain 1
1 61 74 3 56 68
94 105 6 62 77
11 67 79 9 57 72
12 55 68 10 51 62
13 39 49 11 39 50
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12 Aepl ¥R R

BRI A 0 iR PR ) A S e i -
SOSER YRR, A E - R R R ek K

v APMRAE D T AR R e el

b H ) A 5L )= Remark
Notebook Lenovo T430 PBE38AK N/A
Mini PCI-E to
ExpressCard board N/A N/A N/A N/A

13 RIS W

LOPlER AT ¢ BRI (MPToolInk 1.2.0.5) i 7 4] o 2%BI:R#AE * >t g i
B SR B R E R BT DR S FRE -

230Vac / 50Hz

O0—

NB EUT

Mini PCI-E to
ExpressCard board

Test table
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2. ERRBZ PIFEpELRP
21 ERIEE

Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date call
Interval
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070827 | Nov. 13,2019 | 1 year
Analyzer
EMI Test Rohde & ESR7 101754 Dec. 17,2019 | 1year
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 Dec. 19, 2019 1 year
Trilog-
Broadband Schwarzbeck & | VULB 9168 & 774 & AT- Jan. 3. 2020 1 vear
Antenna with EMCI N-6-05 NO0538 - 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 MHz) EMCI EMC330E 980405 Feb. 4, 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-
Cables Hanyitek UP0264- 1;35}1;545‘ Jan. 8, 2020 1 year
K1K50-2500
K1K50-
Cables Hanyitek UP0264- 11%;‘;‘1_2& Jan.8,2020 | 1year
K1K50-2500

Underwriters Laboratories Taiwan Co., Ltd.
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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 | 1year
Analyzer
Pulse Power Anrisu MA2411B 1531202 Dec. 23,2019 | 1year
Sensor
Power Meter Anrisu 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. 8, 2019 1 year
Impuls-Begrenzer Rohde & i i
Pulse Limiter Schwarz ESH3-Z22 102219-Qt Aug. 6, 2019 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 RIFEE* 3:7HF

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.
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23 EBRIAFEIR

PLIFA Y R E R B A MEER s YISO Guide 98-4 ¢18.2.4 ¥2 825 F & ¢ 5 if
R E R R G H AP .
TR 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 1.7
RF Conducted 9 kHz — 40 GHz 2 1.0
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 2.2
Radiated disturbance below 1 GHz 30 MHz ~ 1 GHz 2 5.3
Radiated disturbance above 1GHz 1 GHz ~ 40 GHz 2 4.8
24 #HEER
A SRR RB I E 4T
RIFEIA P BB EH WA e R R
DT 2020/05/18 ~
= S g4 & ~2R° ~ - =
%Egﬁﬁwjﬂ 23~26°C / 63~68%RH 3.3Vdc 2020/07/13 s
. 2020/05/18 ~
% btE ~26° ~ = 4k
% BT E 23~26°C / 63~68%RH 3.3Vdc 2020/07/13 s
2020/05/18 ~
YA e ~2R° ~680 T e Pt
HEREHBR 23~26°C / 63~68%RH 3.3Vdc 2020/07/13 s
2020/05/18 ~
SNk B AR 7 % ~26° ~ , T IR
ik 2O F 1B 2 8 38 84| 23~26°C / 63~68%RH 3.3Vdc 2020/07/13 s
I, 2020/05/19 ~ ,
 4E e ~26° ~ FERF 1
B35 {5 & 22~26°C / 62~68%RH | 110Vac, 60 Hz 2020/06/10 e
TRAGE 23~25°C / 63~68%RH | 110Vac, 60 Hz | 2020/06/10 S X3
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3. @R
31 Rf® &

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

A B G L R § R P T R 31012 82 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 e
(2) #oHE 2 &+
e i¥3 2.400~2.4835 GHz # £« -
$Hi¢ * e % 3pe(digital modulation techniques) 4 soz x4 F 5 S48 o k95 B R
W @A R g FaHE TR 31016 &2 T 6B R L P T
500 kHz -

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

PR R L R § S A T TR 3.10.16 H 2 R Bt v AT
FRIZE- SKHZAEEP > FSP BRI M2 # IHFRRALEL BHYR
P E AR E 8 E 4 L (dBm) o P OB ik 3.10.1.3 20 3 5N RE M TR R R L)
[l

(4) # shg sz & &
e 153 2.400~2.4835 GHz #7 £« :
PR AL N BEE R 6 S &Tﬁﬁ;‘:ﬁk;}iﬁr%%31015?ﬁ7 £ f #ﬁlvﬁp%gﬁ
Bleh2 iZ & 100KHZ p > 4 St & 4 b s FApRT R YRR R Y ¢ 7 B
#0722 100 KHz pensdig # 5 0 B e @440 ¢
() B i w2 2 @ 52 SRR > TR R 20dB TR iR
'?;%*ﬂtwa‘” FURIE e
(2) B 17 2 3.10.1.2(1)(C) 2 B x B A FRIES N F - 10 F % 30dB

gtk BT 2T AR GRS kR 282 R
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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
TREFE X H 2.2 § R w2 | o

(6) = M 52 & &
M g e o EIRRFAL M BHEE R ¢ M SR T B R 31013 § 2

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
RACGER N FRE £ 310122 F U E o 4o X Y RLIFE2L S 5
’]‘iﬁﬁ}_i&@ 6 dBi > =+ 421 3dBi > i@ éﬁl%l dph FUH B K 1dB o
o E B 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 -

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 / 5.0



IR 2 HaBh : 4789482589-TW-R0-V0
e - 18 of 126
FLFFpEH :2020/8/18

(b) P PFs o5 ik ATt &3 FAFE X > HF - R AP FRPE@LHFT
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£ 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
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(9) "4 @ * 2 4 ¥

SR T GRS T A W R T R BRI
FOMH FEHMER AT AR R R BT R R E R E 28 2T
-
# 5 (MH2) # & (MH2) # & (MHz2)
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 14 *
162.01~167.17 2483.5~2900.0 -
167.72~173.20 3260.0~3267.0 -
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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
Total Total o
ey Peak Power (dBm) ota otal Limit Pass /
Channel Power | Power .
(MHz2) Chain 0 Chain 1 (MW) | (dBm) (dBm) Fail
1 2412 18.03 17.81 123.93 20.93 30 Pass
6 2437 23.1 22.86 397.37 25.99 30 Pass
11 2462 21.05 20.87 249.53 23.97 30 Pass
12 2467 16.45 16.34 87.21 19.41 30 Pass
13 2472 11.89 11.96 31.16 14.94 30 Pass
802.11¢g
Frequency Peak Power (dBm) Total Total Limit Pass /
Channel Power Power .
() Chain 0 Chain 1 W) | dBm) | @B | Fai
1 2412 23.89 24.34 516.55 27.13 30 Pass
6 2437 27.03 26.93 997.84 29.99 30 Pass
11 2462 23.76 24.72 534.17 27.28 30 Pass
12 2467 21.27 22.01 292.82 24.67 30 Pass
13 2472 18.22 18.91 144.18 21.59 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
Facsimile (FAX) :+886-3-583-7948
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802.11n (HT20)
Channel Fr(i(jllﬁzn)cy l_jeak o (dBm)_ I;I;)c\):/aelr I;:)c:lf/zlr Limit Pas_s /
Chain 0 Chain 1 mw) | (dBm) (dBm) Fail
1 2412 23.74 23.75 473.73 26.76 30 Pass
6 2437 27.03 26.91 995.57 29.98 30 Pass
11 2462 21.03 20.68 243.72 23.87 30 Pass
12 2467 20.72 21.36 254.81 24.06 30 Pass
13 2472 17.65 17.69 116.96 20.68 30 Pass
802.11n (HT40)
chaner|Fretteney | CRE T ol | ey | Limit | pasms
Chain 0 Chain 1 (mwW) | (dBm) (dBm) Fail
3 2422 22.76 22.55 368.69 25.67 30 Pass
6 2437 22.08 21.37 298.52 24.75 30 Pass
9 2452 20.31 19.79 202.68 23.07 30 Pass
10 2457 18.63 18.03 136.48 21.35 30 Pass
11 2462 17.26 17.61 110.89 20.45 30 Pass

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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:+886-2-7737-3000
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802.11b
Average Power (dBm) Total Total
Frequency

Channel Power | Power
(MHz) Chain 0 Chain 1 (mW) (dBm)

1 2412 16.37 15.89 82.17 19.15

6 2437 21.15 20.98 255.63 24.08

11 2462 19.05 18.88 157.62 21.98

12 2467 14.47 14.3 54.91 17.40

13 2472 9.91 9.93 19.64 12.93

802.11¢g
Average Power (dBm) Total Total
Frequency

Channel Power | Power
(MH2) Chain 0 Chain 1 (mMW) (dBm)

1 2412 13.92 13.88 49.09 16.91

6 2437 20.82 21.05 248.13 23.95

11 2462 13.99 14.08 50.65 17.05

12 2467 11.22 11.33 26.83 14.29

13 2472 8.25 8.36 13.54 11.32

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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Doc No: 17-EM-F0880 / 5.0
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802.11n (HT20)

Average Power (dBm) Total Total

Frequency
Channel Power | Power
(MHz) Chain 0 Chain 1 (mW) (dBm)
1 2412 14.30 14.27 53.65 17.30
6 2437 20.96 21.04 251.80 24.01
11 2462 12.91 12.45 37.12 15.70
12 2467 11.06 11.23 26.04 14.16
13 2472 8.22 8.26 13.34 11.25

802.11n (HT40)

Average Power (dBm) Total Total

Frequency
Channel Power | Power
(MHz) Chain 0 Chain 1 (MW) (dBm)
3 2422 13.02 13.06 40.28 16.05
6 2437 13.43 12.81 41.13 16.14
9 2452 11.39 10.69 25.49 14.06
10 2457 10.02 9.81 19.62 12.93
11 2462 7.62 7.48 11.38 10.56

4.15 Rl % A E
R EIR S 0 A R DI TR TR L &
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4.2 IR

421§ 8

FROASEL BLEE (2) RE -

4.2.2 R 2
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b) % R R4 At il O S
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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.

Underwriters Laboratories Taiwan Co., Ltd.
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424 Pl %

802.11b
6 dB Bandwidth
Channel Fr(ijlﬁzr;cy (MHz) Mlnlwlr_'nz;_lmlt Pass / Fail
Chain0 | Chain1
1 2412 10.11 10.07 0.5 Pass
6 2437 10.11 10.11 0.5 Pass
11 2462 10.11 10.07 0.5 Pass
12 2467 10.11 10.11 0.5 Pass
13 2472 10.07 10.07 0.5 Pass
802.11g
6 dB Bandwidth - -
Channel Fr(?\(jltﬁzr;cy (MHz) M'n'wﬂz;"m't Pass / Fail
Chain0 | Chain1
1 2412 16.30 15.50 0.5 Pass
6 2437 15.70 15.34 0.5 Pass
11 2462 15.90 15.50 0.5 Pass
12 2467 15.86 16.02 0.5 Pass
13 2472 16.30 16.26 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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802.11n (HT20)

6 dB Bandwidth
Channel Fr(ijt?;cy (MHz) Mml?ll/lllez;_lmlt Pass / Fail
Chain0 | Chain1
1 2412 16.26 15.90 0.5 Pass
6 2437 15.90 16.26 0.5 Pass
11 2462 16.86 16.26 0.5 Pass
12 2467 15.90 16.26 0.5 Pass
13 2472 17.54 17.54 0.5 Pass
802.11n (HT40)
6 dB Bandwidth - -
Channel Fr(i(jltﬁzr;cy (MHz) M'n'wg‘z;—'m't Pass / Fail
Chain0 | Chain1
3 2422 35.16 35.16 0.5 Pass
6 2437 35.16 35.16 0.5 Pass
9 2452 35.16 35.16 0.5 Pass
10 2457 35.16 35.16 0.5 Pass
11 2462 35.08 35.08 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

802.11b_Chain 1/CH13 802.11g_Chain 1/ CH6

Spectrum [ spectrum =
Ref Level 20.00 dBm  Offset 21.80 dB  RBW 100 kz Ref Level 20.00 dBm _ Offset 21.80 dB @ RBW 100 kHz
o att 30dB  SWT 048 s @ VBW 300 kHz  Mode Autc FFT o att 30d8  SWT  94.8 s © VBW 300kHz Mode Auto FFT
@ 1Pk View @ 1Pk view
M1[1] -11.48 dBm)| M1[1] 1.87 dBm|
o ‘ 2.4668851 GHZ| 0., M3 2.4291678 GHZ|
10 M3[1] -3.22 dBm| D1 9150 of T O T 0 O O . 9.15 dBm|
0 di 2.4724800 GHz]| od D2 3.150 dBrm i o) 4357210 GHz]
D1 -3.220 dBm T i3 /[ L
10 2 -9.220 A L M -10 u M
204 20d N Ao
o M}J‘ \W\.um -
et benb v i, a0
50 dl 50 dl
£0 dl £0 dl
70 di : 7o d £
F1 F1
| I
CF 2.472 GHz 1001 pts Span 40.0 MHz | || GF 2.487 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value l Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.4668851 GHz -11.48 dBm M1 1 2.4291678 GHz 1.87 dBm
D2 M1 1 10.0699 MHz .04 dB Dz ML 1 15.3447 MHz. 5.09 dB
M3 1 2.47248 GHz -3.22 dBm M3 1 2.435721 GHz 9.15 dBm
Date: 27.MAY.2020 10:20:37

Date: 27.MAY.2020 10:35:37

802.11n (HT20)_Chain 0/ CH12 802.11n (HT40)_Chain 1/ CH11

Spectrum ] [ spectrum ] a2
Ref Level 20.00 dBm  Offset 21.60 db @ RBW 100 kHz Ref Level 20.00 dBm  Offset 21.80 0B @ RBW 100 kHz
fo att 30dB SWT  94.8 ps @ VBW 300 kHz Mode Auto FFT fo att 30dB SWT 1.1ms @ VBW 300 kHz _Mode Auto Sweep
@ 1Pk View @ 1Pk View
M1[1] -4.78 dBm| M1[1] -11.72 dBm|
" 2.4588082 GHz| " 2.4444176 GHz|
n 3 Mal1] 1.65 dom |0 Ma[1] -5.65 dBm|
01 1650 ¥ 2.4694780 GHz] 2.4595220 GHz|
TaE 650 dBm: . —7 0d
By P99 SV, Y PSS O R 5
o l D1 -5.650 denr il
104 10d V| [ A
J H DZ -11.650 dBmj *
. I b o / \
-30 df -30di
- bt . -
G R
50 df 50 df
-60 df -60 df
70 d F: 70 df F
F1 | FL
1l |
CF 2.467 GHz 1001 pts Span 40.0 MHz CF 2.462 GHz 1001 pts Span 80.0 MHz
Marker Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2,4588082 GHz -4.768 dBm M1 1 2,4444176 GHz -11.72 dBm
Dbz M1 1 15.9041 MHz 0.98 dB D2 M1 1 35.0849 MHz 3.16 dB
M3 1 2.469478 GHz 1.65 dBm M3 1 2.459522 GHz -5.65 dBm

i J

Date: 27.MAY.2020

Date: 27.MAY.2020 11:18:31

13:40:27
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HR AL BLEE (3) ~ (6) e

4.3.2 Bl 2
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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.

Underwriters Laboratories Taiwan Co., Ltd.
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434 plRE%

802.11b

TX Channel Freq. PSD %I(\)Il(g Total PSD Limit Pas_s/
Chain (MHz) | (dBm/3 kHz) 4B (dBm/3 kHz) | (dBm/3 kHz) Fail
1 2412 -7.39 3.01 -4.38 7.86 Pass

6 2437 -4.82 3.01 -1.81 7.86 Pass

0 11 2462 -7.55 3.01 -4.54 7.86 Pass
12 2467 -11.94 3.01 -8.93 7.86 Pass

13 2472 -16.65 3.01 -13.64 7.86 Pass

1 2412 -8.63 3.01 -5.62 7.86 Pass

6 2437 -5.09 3.01 -2.08 7.86 Pass

1 11 2462 -7.20 3.01 -4.19 7.86 Pass
12 2467 -12.02 3.01 -9.01 7.86 Pass

13 2472 -16.55 3.01 -13.54 7.86 Pass

NOTE: Directional gain = 6.14 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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802.11g

TX Channel Freq. PSD %I(\)Il(g Total PSD Limit Pas_s/
Chain (MHz) | (dBm/3 kHz) 4B (dBm/3 kHz) | (dBm/3 kHz) Fail
1 2412 -12.65 3.01 -9.64 7.86 Pass

6 2437 -4.54 3.01 -1.53 7.86 Pass

0 11 2462 -10.10 3.01 -7.09 7.86 Pass
12 2467 -12.14 3.01 -9.13 7.86 Pass

13 2472 -15.82 3.01 -12.81 7.86 Pass

1 2412 -15.29 3.01 -12.28 7.86 Pass

6 2437 -6.07 3.01 -3.06 7.86 Pass

1 11 2462 -12.46 3.01 -9.45 7.86 Pass
12 2467 -15.17 3.01 -12.16 7.86 Pass

13 2472 -17.67 3.01 -14.66 7.86 Pass

NOTE: Directional gain = 6.14 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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802.11n (HT20)

TX Channel Freq. PSD %I(\)Il(g Total PSD Limit Pas_s/
Chain (MHz) | (dBm/3 kHz) 4B (dBm/3 kHz) | (dBm/3 kHz) Fail
1 2412 -12.80 3.01 -9.79 7.86 Pass

6 2437 -4.27 3.01 -1.26 7.86 Pass

0 11 2462 -13.13 3.01 -10.12 7.86 Pass
12 2467 -12.58 3.01 -9.57 7.86 Pass

13 2472 -16.97 3.01 -13.96 7.86 Pass

1 2412 -14.25 3.01 -11.24 7.86 Pass

6 2437 -5.38 3.01 -2.37 7.86 Pass

1 11 2462 -13.17 3.01 -10.16 7.86 Pass
12 2467 -14.05 3.01 -11.04 7.86 Pass

13 2472 -17.86 3.01 -14.85 7.86 Pass

NOTE: Directional gain = 6.14 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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802.11n (HT40)

TX Channel Freq. PSD %I(\)Il(g Total PSD Limit Pas_s/
Chain (MHz) | (dBm/3 kHz) 4B (dBm/3 kHz) | (dBm/3 kHz) Fail
3 2422 -16.62 3.01 -13.61 7.86 Pass

6 2437 -14.40 3.01 -11.39 7.86 Pass

0 9 2452 -16.26 3.01 -13.25 7.86 Pass
10 2457 -17.68 3.01 -14.67 7.86 Pass

11 2462 -18.32 3.01 -15.31 7.86 Pass

3 2422 -17.04 3.01 -14.03 7.86 Pass

6 2437 -15.53 3.01 -12.52 7.86 Pass

1 9 2452 -17.41 3.01 -14.40 7.86 Pass
10 2457 -19.06 3.01 -16.05 7.86 Pass

11 2462 -19.70 3.01 -16.69 7.86 Pass

NOTE: Directional gain = 6.14 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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SRR R B £ P

802.11b_Chain 0 / CH6

Spectrum 2 [[ spectrum ] o
Ref Level 20.00 dBm Offset 21.80 d& @ RBW 3 kHz Ref Level 20.00 dBm Offset 21.80 dB @ RBW 3 kHz
| Att 30 dE SWT 3.2ms @ VBW 10 kHz Mode Auto FFT |= Att 30 dB SWT 3.8ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk View @ 1Pk view
M1[1] -4.82 dBm)| M1[1] -4.54 dBm)|
2.4359811 GHZ| 2.4354313 GHZ|
10 10 di
0 di T 0 d T
10 b | oa Wb AR WAMM M N
CR L R LA UAR AR AN (R A AR L WWWM
-20 dl "‘ v \‘( 20 d|

30 | w w |LVMIMW M/\uyuwwl Iy

-50
60 dl -60
70 dl -70 dl
CF 2.437 GHz 1001 pts Span 22.17782218 MHz CF 2.437 GH2z 1001 pts Span 26.61338661 MH2
)i ) (] )i ) WRRRRAAED W
Date: 27.MAY.2020 10:00:31

Date: 27.MAY.2020 10:32:54

802.11n (HT20)_Chain 0/ CH6

Spectrum | = [[spectrum ) o=
Ref Level 20.00 dém  Offset 21.80 dB & RBW 3 kHz Ref Level 20.00 dBm Offset 21.60 dB & RBW 3 kHz
|» Att 30de SWT 4.4 ms @ VBW 10 kHz Mode Auto FFT e Att 30 0B SWT B.2ms @ VBW 10 kHz Mode Auta FFT
@ 1Pk View [@ 1Pk view
M1[1] -4.27 dBm)| mM1[1] 14.40 dBm
2.4376283 GHz] 2.4264135 GHz
10 10
od o o
o [INTTIT SO (A T I M,wm W d e h ’
AL Y NSRRI LAY LA AR RN LT\ .l ik
. sl ! i
204 Mfd mw 2 W ""WMW"‘ el e
p I L ; | |
i | | {
40 d 40 M“L ‘LJ
J iy
50 df 50 b
Pt EYTEN
-60 df -60 dBm-
-70 df =70
CF 2.437 GHz 1001 pts Span 28.59140859 MHz CF 2.437 GHz 1001 pts B Span 54.90509491 MHz
2 =z pon o3 o e
)i WRRHARRED W

L JL J (]
Date: 27.MAY.2020 11:02:32 . -
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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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att 3008 SWT  132.7 us @ VBW 300 kvz __ Mode Auto FFT att 3008 SWT_ 255ms @ VBW 300 kbz _ Mode Auto Sweep
[o 17k view [o 1Pk view
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Ch9

e

[ spectrum ]

Ref Level 20.00 dem
Att 30 dB

Offset 21,80 d8 & RBW 100 kHz
SWT _ 132.7 s @ VBW 300 kHz

Mode_Auto FFT

=)

Ref Level 20.00 dem
Att 30 dB

Offset 21,80 d8 & RBW 100 kHz
SWT 265 m:s @ VBW 300 kHz

Mode_Auto Sweep

@ 1Pk View

M1[1]

2.26 dBm|
2.4469425 GHz|
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Function |

Function Result

1001 pts

Type | Ref | Trc |
ML 1

Span 55.02497502 MHz
—

17.61534 GHz 30.41 dBm
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Spectrun

Ref Level 20.00 dBm
Att 30 di

=)

Spectrun

Offset 21,60 0B & RBW 100 kHz
SWT _ 132.7 s @ VBW 300 kHz

Mode Auto FET

Ref Level 20.00 dBm
Att 30 di

=]

Offset 21,60 0B & RBW 100 kHz
SWT 265 ms @ VBW 300 kHz

Mode _4uto Sweep

@ 1Pk View

@ 1Pk View

M1[1]
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Function |

Function Result
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5

1001 pts

Span 54.90509491 MHz

17.6074 GHz 26.78 dbm

Ch 11

Spectrum

== spectrum

Ref Level 20.00 dBm
> Att 30d8

Offset 21.80 dé @ RBW 100 kHz
SWT  132.7 ps @ VBW 300 kHz

Mode Auto FFT

(=]

Ref Level 20.00 dBm
Al 30 dB

Offset 21.60 d2 @ RBW 100 kHz
SWT 265 ms @ VBW 300 kHz

Mode Auto Sweep

[0 1Pk View

[@ 1Pk View

M1[1]

-4.28 dBm)|
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-29.87 dBm|
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Ch 3 Band Edge
Spectrurr W [@]

Ref Level 20.00 dém  Offset 21.80 d8 & RBW 100 kHz
30de  SWT  303.4us @ VBW 300 kHz Mode Auto FET

Ch 9 Band Edge
Spectrum ] [@]

Ref Level 20.00 dém  Offset 21.80 d8 & RBW 100 kHz
Att 0B SWT  303.4us @ VBW 300 kHz  Mode Auto FET

@ 1Pk View @ 1Pk View
M1[1] 36.36 dBm| Mi[1] 35.53 dBm|
2.349580 GHz| 2.549290 GHz|
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Ch 10 Band Edge Ch 11 Band Edge
Spectrur ["a Spectrum | [@

Ref Level 20.00 dBm  Offsel 21,60 08 = RBW 100 kHz Reflevel 20.00 dBm  Offset 21.80 dB @ RBW 100 kHz
At 30 dB SWT  303.4 us @ VBW 300 kHz _ Mode 4uto FFT » Att 30dB  SWT 303.4ps @ VBW 300 kHz __ Mode auto FET

@ 1Pk View @ 1Pk View
Mi[1] 35.43 dBm| M1[1] ~35.73 dBm)|
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CHAIN 1

Spectrum G G

Ref Level 20.00 dBm  Offset 21,60 0B w RBW 100 kHz Ref Level 20.00 dBm  Offset 21,60 0B w RBW 100 kHz

att 30 d8  SWT  132.7 s @ VBW 300 kHz _ Mode Auto FFT att 30 d8  SWT 265 ms @ VBW 300 kMz _Mode Aulo Sweep
[0 17k View
ETEN] 3.47 dBm| Mi[1] 29.92 dBm|
2.4104765 GHe| 17.647990 GHz
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30000 pts Stop 26.5 GHz
Type | Ref | Tre | X-value | ¥-value | Function | Function Result
Hz 1001 pts Span 54.90500491 mhz ||l M1 1 1764799 GHz 28.92 dbm
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Ch 6

Ref Level 20.00 cBm  OFfset 21,00 0B = RBW 100 kHz Ref Level 20.00 dBm  OFfset 21,00 0B = RBW 100 kHz
att 30 d8  SWT  132.7 s @ VBW 300 kHz _ Mode Auto FFT att 30 d8  SWT 265 ms @ VBW 300 kMz _Mode Aulo Sweep
[0 17k View [0 17k View
ETEN] 1.83 dBm| Mi[1] 29.63 dBm)
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Ch9

Spectrum ] [ spectrum ] k2
Ref Level 20.00 dém  Offset 21,80 0B & RBW 100 kHz Ref Level 20.00 dém  Offset 21,80 0B & RBW 100 kHz
Att 30de  SWT 1327 us w VBW 300 kHz  mode Auto FFT Att 3:0de  SWT  265m: w VBW 300 kHz  Mmode Auto Swesp
@ 1Pk View @ 1Pk View
Mi[1] 3.74 dBm)| M1[1] 28.96 dBm|
2.4404765 GHe| 20.376170 GHe|
10 o
0
v
10 d8
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marker
Type | Ref | Trc | x-value ¥-valus |__Function | Function Result
CF 2.452 GHz 1001 pts Span 5400500491 MHz ML 1 20.37617 GHz 26.95 dbm

Spectrun

Ref Level 20.00 dBm
Att 30 di

Offset 21,60 0B & RBW 100 kHz
SWT _ 132.7 s @ VBW 300 kHz

Mode Auto FET

Ref Level 20.00 dBm
Att 30 di

=]

Offset 21,60 0B & RBW 100 kHz

SWT 265 ms @ VBW 300 kHz _Mode Auto Sweep

@ 1Pk View

M1[1] 5.26 dBm|

2.4519535 GHe|
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M1[1]

29.49 dBm)|
17.662110 GHz|

by

30000 pts

Stop 26.5 GHz

Type | Ref | Tre | X-value | ¥-value | Function | Function Result
Hz 1001 pts Span 54.90500491 mhz ||l M1 1 17.66211 GHz 28.49 dBm
L [ [ CEERERE L AR e
Spectrum == spectrum L=
Ref Level 20.00 dém  Offset 21.80 dB @ RBW 100 kHz Ref Level 20.00 dém  Offset 21.80 d& @ RBW 100 kHz
» Att 300dE  SWT 132.7 ps @ VBW 300 kH2  Mode Auto FFT » Att 30de  SWT 265 ms @ VBW 300 kHz  Mode Auto Sweep
@ 1Pk View @ 1Pk View
mi[1] -5.94 dBm| mi[1] -29.56 dBm|
2.4569866 GHz| 17.951510 GHZ|
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—_— ———
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Ch 3 Band Edge | Ch 9 Band Edge
Secnm | El | @

Ref Level 20.00 dém  Offset 21.80 d8 & RBW 100 kHz Ref Level 20.00 dém  Offset 21.80 d8 & RBW 100 kHz
Att Att 30l SWT  303.4us @ VBW 300 kHz  Mode Auto FFT

30de  SWT  303.4us @ VBW 300 kHz  Mode auto FFT
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Ch 10 Band Edge Ch 11 Band Edge
Spectrun ["a Spectrum | [@

Ref Level 20.00 dBm Offset 21.80 db « RBW 100 kHz RefLevel 20.00 dBm  Offset 21.80 dB @ RBW 100 kHz
Att 3048 SWT 303.4us @ VBW 300 kHz  Mode 4uto FFT Att 30dB  SWT  303.4ps @ VBW 300 kHz  Mode auta FFT
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552 45 44

451 * B

HR AL BLEE (4) ~ (9)

452 Bl 2

BLTAEE MFRFEN08 KB L HLe  REFIFAL ITRE - Rt
B KRN o L5 B 360 BEHE 0 VBT MK 1K 4 K2R
oo g Bk g D e B o BT R A W B R L B R & AR

— = o

Note : ¥4t 1 GHz 12 ¥ Hro i S enipl &, FRIP R E > 154 3 a2t 2 B4 o

R T

Peak
BEFR RBW VBW
9 kHz~150 kHz 200 Hz 600 Hz
150 kHz~30 MHz 10 kHz 30 kHz
30 MHz~1 GHz 120 kHz 360 kHz
Above 1GHz 1 MHz 3 MHz
Average
B Jad RBW VBW
802.11b 1 MHz 1 kHz
802.11g 1 MHz 1 kHz
802.11n (HT20) 1 MHz 1 kHz
802.11n (HT40) 1 MHz 2 kHz

Note: Quasi-Peak RBW = 120 kHz
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453 Rl3E L W

<Frequency Range 9 kHz ~ 30 MHz>

1m

EUT& | 3m /
~—

Support Units |

Turn Table
80cmT
+

Ground Plane

Test Receiver

\ —
O 0O OO0

i

<Frequency Range 30 MHz ~ 1 GHz >

Ant. Tower 1-4m

Variable

EUT& . 3m
Support Unjts

,Turn Table

|
1
——1
-~

80(‘1]1_[ W
L

Ground Plane

Test Receiver
\\

MDDDG

UDDCI
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<Frequency Range above 1 GHz>

Ant. Tower 1-4m
Variable

EUT& 3m \
Support Units I —
Turn Table D .
Absorber

0] WAMWTAAA -

Ground Plane

Test Receiver

\__l_l
O O O O

For the actual test configuration, please refer to the Appendix IlI.

454 %% 2 35 a5t
i % & Result value (dBuV/m) = # % 3 & Reading value (dBuV/m) +# & %]+
Correction Factor (dB/m)

45 & Margin(dB) = % % & Result value (dBuV/m) - *24| & Limit value (dBuV/m)
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455 plg%

Rl =

Above 1GHz Data

802.11b
EUT Test Condition Measurement Detail
Mode 1 Channel 1 Frequency Range 1 GHz ~ 26.5 GHz
Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuVv/m) | (dBuV/m) (dB)
- 2386.6 51.1 3.84 54.94 74 -19.06 Peak
@ 2412 102 3.81 105.81 - - Peak
- 2386.2 46.82 3.84 50.66 54 -3.34 Average
@ 2412 98.62 3.81 102.43 - - Average
* 4824 39.89 -0.65 39.24 74 -34.76 Peak
Antenna Polarity & Test Distance: Vertical at 3m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuVv/m) | (dBuV/m) (dB)
- 2387 51.36 3.84 55.2 74 -18.8 Peak
@ 2412 101.31 3.81 105.12 - - Peak
- 2386.6 43.81 3.84 47.65 54 -6.35 Average
@ 2412 98.02 3.81 101.83 - - Average
* 4824 44.28 -0.65 43.63 74 -30.37 Peak
Remarks:
1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).
4. "@": Fundamental Frequency.
5. " *" The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.
6. The other emission levels were very low against the limit.
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