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Duty Cycle

11b 11Mbps

11g 12Mbps

[ e s oy St 11 ]

Conter Frog 2.437000000 GHz shug Type AME

Trig: Frew Run
samen: 30 48

Raf 20.00 dBm

[kt s el Nt L e g

“Span 0 Hz |

7000000 GHz )
H Sweep 50,00 ms (1001 pis)

#VBW 50 MHz

I Aot tomutrr Besbersr byt WA

Genter Freq 2.437000000 GHz kg Type AMS
Trig: Froe Run

Ref 20.00 dBm

L LR A A AP s Ao |

Center 2437000000 GHz
Res BW & M

Span 0 Hz

FVEW 50 MHz Sweep 30,00 ms (1001 pis)

11n-HT20 MSC8

11n-HT40 MSC11

I Aot tomutrr Besbersr byt WA e}

Center Freq 2.437000000 GHz kg Type AMS

Trig: Frow Run
Amen: 30 48

_Far an.00 cim

Ak e o -—.u.w.-il

Span 0 Hz
Sweep 50,00 m3 (1001 pis)

Center 2437000000 GHz
FVEW 50 MHz

[ i s bty St BA ===

Conter Frog 2.437000000 GHz shug Type AME

o Teig: Free un

Raf 20.00 dBm

e a L e e

“Span 0 Hz |

437000000 GHz )
Sweep 50,00 ms (1001 pis)

#VBW 50 MHz

11b 1lg 11n-HT20 11n-HT40
Txon - - - -
Txon + Txoff - - - -
Duty Cycle 1.00 1.00 1.00 1.00
Duty Cycle Factor (dB) 0.00 0.00 0.00 0.00

[Calculation method]

Duty Cycle = (Tx on) / (Tx on + Tx off)
Duty Cycle Factor (dB) = 10Log (1/Duty Cycle)
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[Note]

(1) [ Correction Factor includes the antenna factor, cable loss, attenuator loss and pre-amplifier gain.
[X] Correction Factor includes the cable loss and attenuator loss.
Above 1000MHz, the antenna factor includes the cable loss, pre-amplifier gain and attenuator loss

(if necessary).
(2) * mark in Measured Frequency  : Measured with the tuned dipole antenna.
no mark in Measured Frequency : Measured with the broadband antenna.
(3) Upper Frequency : K Transmitter Frequency (TX): TX < 10GHz

[ 11GHz [XI10th harmonic of the highest frequency / [ JUp to 40GHz
[(JTransmitter Frequency (TX): 10GHz =TX < 30GHz

[110th harmonic of the highest frequency / [[JUp to 100GHz
[(Transmitter Frequency (TX): 30GHz =TX

[110th harmonic of the highest frequency / [[JUp to 200GHz

The emissions were checked to the upper frequency, and the lower emissions than the listed emissions in
the above tables were omitted.

(4) Measurement Distance : <below 1IGHz> X]3m []10m
<above 1GHz> [XI3m []10m
<above 12.4GHz> Im

(5) Bore-sight method setting: horn antenna orientation was center of Turn Table

[Calculation method]

Maximum Field Strength (dBuV/m)
= Meter Reading (at maximum level of Horizontal or Vertical) (dBuV) + Correction Factor (dB/m) +
Distance factor (*)
(*) Applied for Radiated Emission Measurement (above 12.4GHz) only.
Distance factor : 20 x logl0 (1m /3m) = -9.5dB

Environment

Tested Date iy
Temperature Humidity

28 February 2017 22°C 27%
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Below 30MHz (Conducted measurement)
11b 2437MHz
M d C i G d Margi
easure orrection Meter Reading Ant Gain EIRP Distance roun Field Strength Limit rfg“}
Frequency Factor Bounce for Limit
(MHz ) (dB) (dBm) (dBi) (dBm) (m) (dB) (dBuV/m) (dBuV/m) (dB)
10.997 9.87 -75.73 2.1 -63.76 30 6.00 17.50 29.54 12.04
11g 2412MHz
M d C ti G d Margi
casure orrection Meter Reading Ant Gain EIRP Distance roun Field Strength Limit r.gu?
Frequency Factor Bounce for Limit
(MHz) (dB) (dBm) (dBi) (dBm) (m) (dB) (dBpV/m) (dBpV/m) (dB)
0.094 9.87 -95.62 2.1 -83.65 300 6.00 -22.39 28.10 50.49
9.499 9.87 -77.30 2.1 -65.33 30 6.00 15.93 29.54 13.61
11n-HT20 2412MHz Ant A
M d C i
easure orrection Meter Reading Ant Gain EIRP
Frequency Factor
(MHz ) (dB) (dBm) (dBi) (dBm) (nW)
0.148 9.87 -98.15 2.1 -86.18 0.00241
8.394 9.87 -83.31 2.1 -71.34 0.07345
14.125 9.88 -90.50 2.1 -78.52 0.01406
11n-HT20 2412MHz Ant B
Measured Correction | )
Meter Reading Ant Gain EIRP
Frequency Factor
(MHz) (dB) (dBm) (dBi) (dBm) (nW)
0.148 9.87 -100.66 33 -87.49 0.00178
8.394 9.87 -86.52 33 -73.35 0.04624
14.125 9.88 -84.83 33 -71.65 0.06839
11n-HT20 2412MHz Ant A+B
Measured . Ground . L. Margin
Ant A AntB Sum EIRP Distance Field Strength Limit . .
Frequency Bounce for Limit
(MHz) (nW) (nW) (nW) (dBm) (m) (dB) (dBpV/m) |  (dBpV/m) (dB)
0.148 0.00241 0.00178 0.00419 -83.78 300 6.00 -22.52 24.22 46.74
8.394 0.07345 0.04624 0.11969 -69.22 30 6.00 12.04 29.54 17.50
14.125 0.01406 0.06839 0.08245 -70.84 30 6.00 10.42 29.54 19.12
11n-HT40 2452MHz Ant A
Measured Correction | :
Meter Reading Ant Gain EIRP
Frequency Factor
(MHz) (dB) (dBm) (dBi) (dBm) (nW)
10.000 9.87 -85.00 2.1 -73.03 0.04977
26.501 9.88 -88.50 2.1 -76.52 0.02228
11n-HT40 2452MHz Ant B
M d C i
easure orrection Meter Reading Ant Gain EIRP
Frequency Factor
(MHz ) (dB) (dBm) (dBi) (dBm) (nW)
10.000 9.87 -87.05 33 -73.88 0.04093
26.501 9.88 -78.90 33 -65.72 0.26792
11n-HT40 2452MHz Ant A+B
M d G d Margi
easure Ant A AntB Sum EIRP Distance roun Field Strength Limit rfgnf
Frequency Bounce for Limit
(MHz ) (nW) (nW) (nW) (dBm) (m) (dB) (dBuV/m) (dBuV/m) (dB)
10.000 0.04977 0.04093 0.09070 -70.42 30 6.00 10.83 29.54 18.71
26.501 0.02228 0.26792 0.29020 -65.37 30 6.00 15.88 29.54 13.66

[Note]
(1) Correction Factor includes the cable loss and attenuator loss.
(2) See next page figure.

[Calculation method]
EIRP (dBm) = Meter Reading (dBm) + Correction Factor (dB) + Antenna Gain (dBi)

Field Strength ( dBuV/m ) = EIRP (dBm) - 20*log(D) + Ground Bounce (dB) + 104.8 ( dBuV/m)

Environment

Tested Date —
Temperature Humidity

8 February 2017 22°C 30%
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11b

2412MHz

9kHz-150kHz

150kHz-30MHz

g Ly S

Ref -30.00 dBm

My

Ap Typa: Voitage
AvigHeid >106150

TR A e iy,

[y w—r

Mg Type: Log-Fmr
Trig: Froe Bun Avighisid: 377500
Aren: § 58

Mkri 10

Start 9.00 kHz ~ Stop 150.00 kHz |} E

FRes BW (-508) 300 Hz FVEW 1.0 kHz Sweep (FFFT) ~11.00 ms (5001 pis) EVEW 30 kHz Sweep (FEwp) 285,

- ana | piod 1 pres SRA | OC Coupled
2437MHz

9kHz-150kHz

150kHz-30MHz

Ref -30.00 dBm

i
|
|
|
i
)

1
[

T

r*.!.,..l&-ﬂ'.—d('lu.”»\mwk ot
| Lot
|
|

Start 9.00 kHz
=Res B (-648) 300 Hz

Avg Typa: Voitage
AvgHeid *106150

TVEW 1.0 kHz

Ref -30.00 dBm

Avp Type: Log-Fmr
Trig: Free Rum Avighicid: 36700

* Amen: & B

Mkri 10

TVBW 30 kHz

9kHz-150kHz

150kHz-30MHz

Start 5,00 kHz
FRes BW (-8dB) 300 Hz

Avg Typa: Vohage
Trig: Frwe Run Avglcia = 100/108
Aman: § 4B

mv.\r‘g.ML..».a\qm PR A

FVEW 1.0 kHz Sweep (FFF

od

Ref -30.00 dBm

FRes BW 10 kHz

A Typa: Log-Par
Avghicia aLtod

10p 30.00 MHz
Sweep (SEwp) 785.3 ms (5001 pi

BVBW 30 kM2
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9kHz-150kHz

150kHz-30MHz

Avg Typa: Voitage
AvgHeld 108150

Ref -30.00 dBm

M N

00 WHz |

Start 9.00 kHz 0
ERes BW (-648) 300 Hz FVEW 1.0 kHz 01 pls

Ref -30.00 dBm

TVBW 30 kHz

A Type: Log-Per
Avighicid: 85500

0.00 MHz
Sweep (FEwp) 285.3 ms (5001 pts)

9kHz-150kHz

150kHz-30MHz

| e ol e —

Ay Typa: Vainage
Avghleid + 108150

Ref -30.00 dBm

P
L oo
A

Start 9.00 kHz
FRes BW (-8dB) 300 M2z

Stop 150.00 kHz
Sweep (SFET) ~11.00 ms (5001

SVBW 1.0 kH2

pled

[y —m——

Trig: Frow Bum

- men: € o0

FVEW 30 kHz

g Type: Log-Pur
Aghcia 811100

" Gtop 30.00 MHz
Sweep (FEwp) 285.3 ms (5001 pts) |

9kHz-150kHz

150kHz-30MHz

| e ol e —

Ay Typa: Vainage
Avghleid + 108150

Ref -30.00 dBm

o,
bk
WM,.\.-,M” o

Stop 150.00 kHz
Sweep (SFET) ~11.00 ms (5001

) pled

#Res BW (-6d8) 300 H2 SVBW 1.0 kH2

Ref -30.00 dBm

|
|
!
|
I Y
Mim\rﬁww'
|
|
|

Trig: Frow Bum

- men: € o0

FVEW 30 kHz

v Type: Log-Pur
Avghoid SET00

Bto)
Sweep (FEwp) 2850
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11n-HT20 Ant A

2412MHz

9kHz-150kHz

150kHz-30MHz

L —— my

Marker 1147.631200 kHz

Start 9.00 kHz
#Res BW (-6cB) 300 Hz

v,
-&H,._&,* el
LR PN i b i wia

vy Type: Veitage
Trig: Fres Run AvgiHoid:> 100100
Aiven: 8 dB

P 4
AT bk sl s ]

Stop 150.00 kHz
SVEW 1.0 kHz Sweep (FFFT) ~11.00 ms (5001 pts)

[Ty e —

Marker 1 8304570000 MHz Avg Type: Log-Far
3 vig: Froe Bun Avg M > 106100

* A & B

Ref -30.00 dBm

Start 150 kHz
FRes BW 10 kHz EVEW 30 kHz

2437MHz

9kHz-150kHz

150kHz-30MHz

R =y

Ref -30.00 dBm

Start 9, 1z
FRes BW (-8dB)

2 g Typec Vnkon
P i 0 Trig: FreRum AvgHeid »106160
Faainct t8

vy " 1
v e st P iAakely

op KHz
Sweep (SFFT) ~11.00 ms (5001 pis)

P —— Ty !

arker 19,3497 70000 MHz Avg Typs: Log-Pwr
P Trig: Free fus AvgiHold:> 105100
en: § 08

Ref -30.00 dBm

| y
'%MMUM‘-WMWMW\ T

E1art 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (5001 pis)

9kHz-150kHz

150kHz-30MHz

Start 9.00 kHz
#Res BW (-6dB) 300 Hz

vy Typa: Voitage
Avghlcid > 100150

‘“"""""‘"ﬁ.w.unu.\-.,,.u..l...' il

Stop 150.00 kHz
FVEW 1.0 kHz Sweep (BFFT) -11.00 ms (5001 pts)

B ey fpmro S e 12

Marker 1 9.105000000 MHz Avg Typa: Log-Fwr
AogiHold >180/100

Ref -30.00 dBm

§
L A ,

Start 150 kHz ) ) ) ) ) ~ Gtop 30.00 MHz
#Res BW 10 kHz #VEW 30 kHz Bweep 285.3 ms (5001 pts)
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11n-HT20 Ant B
2412MHz
9kHz-150kHz 150kHz-30MHz

I e i it 8 [ ==

Marker 1 147.631200 kHz . g FreeFun :_";"’;:'_:‘;‘I‘;
At § dB

Marker 114125770000 MHz Avg Type: Log-Fwr
5

Trig: Fres Run Avgicia 100108
Asen 8 4B

Ref -30.00 dBm

;
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|
Start 9.00 kHz ) - ) B ) "~ Btop 150.00 kKHz |
#Res BW (-6cB) 300 Hz SVEW 1.0 kHz Sweep (FFFT) ~11.00 ms (5001 pts)
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FRes BW 10 kHz EVEW 30 kHz

2437MHz
9kHz-150kHz 150kHz-30MHz

Sy ——

Ay Type: Log-Per

Markar 1 147.5. Avg Typa: Voitage 2
Trig: Fres Bun Avg it EW100
[

Trig: Free Rum AvgHeid »106160
[

Ref -30.00 dBm Ref -30.00 dBm

4 1
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i, s
B e
WAt ot s | |
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Start 9.00 kHz 00 kHz s 00 MHz
FVEW 30 kHz Sweep 285.3 ms (5001 pts)

i  ewp
SRes B (-608) 300 Hz FVEW 1.0 kH2 Sweep (SFFT) ~11.00 ms (5001 pts)

2462MHz
9kHz-150kHz 150kHz-30MHz

=== = =y =

r 1 147.631200 kHz £ Avg Typa: Veinage
. rig: Prea Bun Avghiaia->100r150
Arten: & 68

5770000 MHz Avg Type: Log-Far
~ Teig Frea Hun Avg M > 106100
2 nan: & 4B

Ref -30.00 dBm Ref -30.00 dBm

et s |
L ¥ W PR |
e *-*I""“‘"M*"‘f“‘"\w'-‘ll“-'.o...n,-_‘ b

~ Stop 150.00 K
FVEW 1.0 KHz Eweep (SFFT) ~11.00 i (5001 pis)

Start 150 kHz E 00 MHz
FRes BW 10 kHz EVEW 30 kHz Sweep 285.3 ms (5001 pis)
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11n-HT40 Ant A

2422MHz

9kHz-150kHz

150kHz-30MHz

B e by by e 02

I Skar $3: 204000 ke B Trg: Frew um Aot 103903

Aften § dB

Ref -30.00 dBm

T
ol TN AP

Start 9.00 kHz

#Res BW (-6d8) 300 Hz #VBW 1.0 kHz

Stop 150.00 kHz

Sweep (FFFT) ~11.00 ms (3001 pts)

Avg Type: Log#
Trig: Fras Run AgiHold: 100905

Aften § dB

Mkri 10

Ref -30.00 dBm

| 1

L]
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Stop 30.00 MHz
Sweep 285.3 ms (3001 pts)

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz
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150kHz-30MHz

[
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Ref -30.00 dBm

5
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Start 9.00 kHz
#Res BW (-6dB) 300 Hz

#VEW 1.0 kHz

s n P FTERRTAT i,

|

Stop 150.00 kHz

Sweep (FFFT) ~11.00 ms (3001 pis)

[y ey ]

Ay Type: Log-Pwr

Trig: Fres Run AygiHold: B0

Atten § 48
Mkri 10
Ref -30.00 dBm

[ ¥

I‘mw.-uu.Wﬂ.Jé..‘wwHmw:M.uw,m»m»wmw

Stop 30.00 MHz
Sweep 285.3 ms (5001 pis)

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz

9kHz-150kHz

150kHz-30MHz

B oo by by e 12

Marker 1 10.833000 kHz

vy Type: Veitage
AwgiHoid:» 100103

Trig: Fres Run

]

il
ala o T VTS sl

Start 9.00 kHz
#Res BW (-6cB) 300 Hz

#VBW 1.0 kHz

et

Stop 150.00 kHz

Sweep (§FFT) ~11.00 ms (5001 pis)

Ay Type: LogPwr

Marker 1 10.000500000 MHz AvgiHoid: 100150

Trig: Fras Run
Atten § 48
Mikr1 10

Ref -30.00 dBm

1

| )

ST TON ey 8 e

Stop 30.00 MHz
Sweep 285.3 ms (3001 pts)

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz
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11n-HT40 Ant

B

2422MHz

9kHz-150kHz

150kHz-30MHz

(e =

Rel -30.00 dBm

b
i,
g,
ety -
(NP

Start 9.00 kHz
#Res BW (-6dB) 300 Hz #FVBW 1.0 kHz

Marker 1 11.453400 kHz ik P ::;&::;1‘::5

SHA e, o oy,

-

Stop 150.00 kHz
Sweep (FFFT) ~11.00 ms (3001 pts)

e g Ty e

Start 150 kHz Slop 30.00 MHz|
#Res BW 10 kHz FVBW 30 kHz Sweep 285.3 ms (3001 pts)

501580000 MHz Avg Type: Log-Pws

o Trig: Frea un AvgiHald: T0/600
Atber § 0B

Mkr1 2

Ref -30.00 dBm

WM&;W\M‘M'!#W‘%W&WW:‘H"ﬁl*";"i'*'m\.MWWJ

9kHz-150kHz

150kHz-30MHz

T g Ty

Marker 1 9.141000 kHz = »
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ety
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Start 9.00 kHz
#Res BW (-6dB) 300 Hz FVBW 1.0 kHz

rtage
Trig: Fres Run AvgiHela> 100400

vy Type: Vi

et bl

start
#Res

Stop 150.00 kHz |
Sweep (#FFT) ~11.00 ms (001 pts)

Avg Type Log-Pwr
Trig: Fres Run AvgiHeld: B0
Atter: 8 dB

Mkr1

Ref -30.00 dBm

.
I MHJ,wwwmwxm't\*ﬁﬁw}m%ﬁ:‘ﬁ W"""‘"‘W

150 kHz Stop 30.00 MHz
BW 10 kHz BVBW 30 kHz Swaep 2853 ms (3001 pis)

2452MHz

9kHz-150kHz

150kHz-30MHz

B e e frhyee e B

Trig: Fres fun
Arten; 6

WA agingn Ly

Start 9.00 kHz
#Res BW (-60B) 300 Hz #VEW 1.0 kHz

Marker 19,338400 kHz [ Ty Vohage

i -> 1004100

l

etk

Stop 150.00 kHz
Sweep (FFFT) ~11.00 ms (3001 pts)

Marker 1 26,501580000 MHz Avg Tyow: Log#

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2853 ms (3001 pis)

Trig: Fres Run AygiHale: 100403
Atten § 48

Ref -30.00 dBm
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10. TEST EQUIPMENT
* Conducted Emission
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AT-144 Low Power Attenuator HUBER+SUHNER 6810.01.A 2016/06 2017/06
FL-107 LISN KYORITSU KNW-407 2016/06 2017/06
MM-252 RF Relay Matrix TSI RFM-E121 2016/06 2017/06
SA-067 Test Receiver Keysight Technologies | N9038A 2016/09 2017/09
* Emission Bandwidth
* Peak Power Spectral Density
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AT-148 Fixed Attenuator Anritsu 41KC-10 2016/05 2017/05
SA-065 Signal Analyzer Agilent N9030A 2016/12 2017/11
* Maximum Conducted Output Power
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AT-148 Fixed Attenuator Anritsu 41KC-10 2016/05 2017/05
VV-061 Power Meter Agilent N1912A 2016/05 2017/06
VV-061-1 | Wideband Power Sensor | Agilent N1921A 2016/05 2017/06
* Spurious Emission (Radiated) 30-1000MHz
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AM-028 Pre-Amplifier Anritsu Anritsu 2016/04 2017/04
AN-094 Biconical Antenna Schwarzbeck VHA9103/BBA9106 | 2016/04 2017/04
AN-250 LPDA Antenna Schwarzbeck UHALP9108A 2016/04 2017/04
AT-159 Fixed Attenuator Anritsu MP721B 2016/04 2017/04
FS-099 Test Receiver ROHDE & SCHWARZ | ESS 2017/01 2018/01
MM-530 RF Relay Matrix Unit TS) RFM-E321 2016/04 2017/04
SA-059 Spectrum Analyzer Agilent N9010A 2016/07 2017/07
* Spurious Emission (Radiated) Above 1GHz
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AM-053 Pre-Amplifier HP 8449B 2016/04 2017/04
AN-044 DRG Antenna Electro-Metrics RGA-180 2016/05 2017/05
AN-104 Std. Gain Horn Antenna | Scientific-Atlanta 12-5.8 2015/04 2017/04
AN-107 Std. Gain Horn Antenna | Scientific-Atlanta 12A-18 2016/01 2017/04
AN-145 Std. Gain Horn Antenna | Scientific-Atlanta 12-12 2015/04 2017/04
AN-210 Std. Gain Horn Antenna | Scientific-Atlanta 12-8.2 2015/04 2017/04
AT-148 Fixed Attenuator Anritsu 41KC-10 2016/05 2017/04
FL-222 Band-stop Filter TOYO 8BRM2442/T300 2016/10 2017/04
SA-065 Spectrum Analyzer Agilent N9030A 2016/12 2017/11
* Spurious Emission (Conducted) Below 30MHz
KEC No. Equipment Manufacturer Model No. Last Cal. | Next Cal.
AT-148 Fixed Attenuator Anritsu 41KC-10 2016/05 2017/04
SA-067 Test Receiver Keysight Technologies | N9038A 2016/09 2017/09

Note : (*1) KEC checked the performance, before using this device.

The overall program of calibration and verification of equipment is designed and operated so as to ensure that

measurements made by KEC are traceable to the national standards of measurement or equivalent abroad.
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APPENDIX A (DECLARATION OF COMPLIANCE TO MAXIMUM PERMISSIBLE EXPOSURE LIMITS
FOR HUMANS)

The Model U9W30X with 2400-2483.5MHz transmitter complies with Maximum permissible exposure limits for
humans as called out in §1.1310. It is exempt from Maximum Permissible Exposure based on its operating
frequency, and power density 0.182mW/cm’.

Calculation formula :

S = PG/ 4nD*

- power density (W/m?)

: peak output power (W)

: antenna gain (isotropic)

: measurement distance (m)

gQ~wn

Where :
+ AntA
P =24.54dBm at 2412 MHz, 11n-HT20 (see 18 page)
G=2.1dBi
* AntB
P =23.27dBm at 2412 MHz, 11n-HT20 (see 18 page)
G=3.3dBi
*D=02m

Therefore :
24.54 2.1 2327 33
1

(1019 x107x1010)+(10 ' x107 x10'0)
Ax7x02x0.2

=1.82

S(W/m*)
$=0.182 (mW/cm?)

This would be less than 1mW/cm” when the separation distance between the user and the device’s radiating
element is no less than 20cm.
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