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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety consultancy that was established
the whole facility in our laboratories. The test facility has been accredited/accepted(audited or listed)
by the following related bodies in compliance with ISO 17025, EN 45001 and specified testing scope:

Taiwan R.O.C. . BSMI, NCC, TAF
Germany : TUV Rheinland
Norway : Nemko, DNV
USA . FCC, NVLAP
Japan . VCCI

China . CNAS

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site :http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/

If you have any comments, Please don'’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory :
No0.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No0.99 Hongye Rd., Suzhou Industrial Park Loufeng Hi-Tech Development Zone., SuZhou, China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com
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1. General Information

1.1. EUT Description

Product Name

WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD

Brand Name KBC

Model No. WLM200N5-23-4.9
Working Voltage DC 3.3V
Frequency Range 4960~4980
Channel Number 2

Channel Separation 20MHz

Type of Modulation OFDM

Data Rate up to 300 Mbps
Channel Control Auto

Antenna Type

Directional Antenna

Peak Antenna Gain

Reference to Antenna List

Note: This module is belong to low power device.

Antenna List

Antenna

Manufacturer |M/N Peak Gain

Directional Antenna

COMPEX N/A 4 9GHz: 17dBi
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1.2. Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmit

Note:
1. Regards to the frequency band operation: the lowest, middle and highest frequency of channel

were selected to perform the test, then shown on this report.
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1.3. Tested System Details
The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord
1 |Notebook DELL PP19L JH097 AO1 N/A
2 |Laptop PC Asus N8OV 8BNOAS226971468 Non-Shielded, 1.8m
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1.4. Configuration of Tested System

Connection Diagram

_________________

EUT PR S

Signal Cable Type

Signal cable Description

A

LAN Cable

Non-Shielded, >10m
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1.5. EUT Exercise Software

1 |Setup the EUT and simulators as shown on above.

2 [Turn on the power of equipment.

Run the RF test software “BRICKS”, and set the test mode and channel, then press OK to start
continue transmit.
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2. Technical Test

2.1. Summary of Test Result
[X] No deviations from the test standards

[ ] Deviations from the test standards as below description:

Performed Test Item Normative References Test Deviation
Performed

Maximum conducted Output FCC CFR Title 47 Part 90 Subpart Y: 2011 Yes No

Power Section 90.1215(a)

Peak Power Spectral Density FCC CFR Title 47 Part 90 Subpart Y: 2011 Yes No
Section 90.1215(a)

26dB Occupied Bandwidth FCC CFR Title 47 Part 90 Subpart I: 2011 Yes No
Section 90.209

Emission Masks FCC CFR Title 47 Part 90 Subpart I: 2011 Yes No
Section 90.210

Spurious RF Conducted FCC CFR Title 47 Part 90 Subpart I: 2011 Yes No

Emissions Section 90.210

Radiated Emission FCC CFR Title 47 Part 90 Subpart I: 2011 Yes No
Section 90.210

Peak Excursion FCC CFR Title 47 Part 90 Subpart Y: 2011 Yes No
Section 90.1215(e)

Frequency Stability FCC CFR Title 47 Part 90 Subpart I: 2011 Yes No

Section 90.213
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2.2. Test Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Maximum Conducted Output Power
3.1. Test Equipment

Maximum Conducted Output Power / TR8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18

Temperature/Humidity )

M Zhicheng ZC1-2 TR8-TH 2013.05.07
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Spectrum Analyzer

mS
TH go= EUT

Non-Conducted
Table

wp (Sround Reference Plang <t

3.3. Limit
The maximum conducted out-put power should not exceed:
Low power maximum High power maximum
Channel bandwidth (MHz) conducted output power conducted output power
(dBm) (dBm)
7 20
5 14 27
10 17 30
15 18.8 31.8
20 20 33
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If transmitting antennas of directional gain greater than 9dBi are used, the maximum conducted
output power should be reduced by the amount in decibels that the directional gain of the
antenna exceeds 9dBi.

3.4. Test Procedure

The EUT was tested according to ANSI TIA-603-C Section 2.2.1 and KDB 971168.

3.5. Uncertainty

The measurement uncertainty is defined as + 1.27 dB
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3.6. Test Result

Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Maximum Conducted Output Power
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 100)
Channel No. Frequency Maximum Conducted Output Limit
(MHz) Power (dBm) (dBm)
Chain 100 Chain 010
01 4960 11.03 N/A 12
02 4980 11.28 N/A 12

Note: Limit = 20dBm — (17dBi — 9dBi) = 12dBm;

= Agilent

Ch Freq 4.96 GHz Trig Free
Channel Power 3

Center 4.960000000 GHz Start Freq
4.935680000 GHz

Channel Power Power Spectral Density || 0ff

11.83 dBm /25.0000 MHz -62.95 dBm/Hz

Channel 01 (4960MHz)

T |Freq/ChanneI

Center Freq
4. 96800000 GHz

Stop Freq
4. 98508000 GHz

CF Step
C.00000088 MHz
Auto Man

Freq Offset
my  0.00000000 Hz

#UBH 3 MHz
Signal Track

Copyright 2000-2085 Agilent Technologies
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Channel 02 (4980MHz)

# Agilent T |Freq/Channel

Center Freq

Ch Freq 4.3 GHz Trig Free 493000008 GHz
Channel Power Z - —
Center 4.980000000 GHz Start Freq
4.95500000 GHz
' Stop Freqg
5.06560000 GHz
CF Step
5.06066060 MHz
Auto Man
Freq Offset
m  0.00000000 Hz
#\BH 3 MHz
Signal Track

Channel Power Power Spectral Density |J3 0ff

11.28 dBm /25.0000 MHz -62.78 dBm/Hz

Cupyright 2000-2005 Agilent Technologies
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Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Maximum Conducted Output Power
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 010)
Channel No. Frequency Maximum Conducted Output Limit
(MH2) Power (dBm) (dBm)
Chain 100 Chain 010
01 4960 N/A 11.78 12
02 4980 N/A 11.45 12

# Agilent

Channel Power

Center 4.960000000 GHz
4.93500000 GHz

Ch Freqa 4.96 GHz

Channel Power

11.78 dBm /25.0000 MHz

Channel 01 (4960MHZz)

T |Freq/thanne|

- Center Freq
Trig Free | 4 oco00006 GHz

Start Freq

*I’—"itt__en 40 dB Stop Freq
493566000 GHz

CF Step
D.00000888 MHz
Auto Man

Freq Offset
m  0.00000006 Hz

#YBH 3 MHz
Signal Track
Power Spectral Density |J3 0ff

-62.20 dBm/Hz

Copyright 2000-2005 Agilent Technologies
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Channel 02 (4980MHz)

# Agilent T |Freq/Channel

Center Freq
4. 95000000 GHz

Ch Freq 4.98 GHz Trig Free
Channel Power ]

Center 4.980000000 GHz Start Freq
4.95500000 GHz

Stop Freqg
5.00500000 GHz

CF Step
5.00000088 MHz
Auto Man

Freq Offset
m  0.00000000 Hz

Signal Track
Channel Power Power Spectral Density |J3 0ff

11.45 dBm /25.0000 MHz -62.53 dBm/Hz

Cupyright 2000-2005 Agilent Technologies
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Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Maximum Conducted Output Power
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 110)
Channel No. Frequency Peak Output Power Total Power Limit
(MHz) (dBm) (dBm) (dBm)
Chain 100 | Chain 010
01 4960 7.58 7.57 10.59 12
02 4980 7.94 7.61 10.79 12

# Agilent

Channel Power

Center 4.960000000 GHz
4.93500000 GHz

Ch Freq

Channel Power

7.58 dBm /25.0000 MHz

Channel 01 (4960MHz) Chain 100

T |Freq/thanne|

Center Freq

4.96 GHz 4.96080088 GHz

Trig Free

Start Freq

*I’—"itt__en 40 dB Stop Freq
493566000 GHz

f__\__ CF Step
f L D.00000888 MHz
Auto Man

Freq Offset
my 0.00000000 Hz
#YBH 3 MHz #3weep 1 —
Signal Track
Power Spectral Density |J3 Dff

-66.40 dBm/Hz

Copyright 2000-2005 Agilent Technologies
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Channel 02 (4980MHz) Chain 100
= Agilent T |Freg/Channel

Center Freq

Ch Freq  4.96 GHz Trig Free | 4 och00000 Ghz
Channel Power ] ]
Center 4.980000000 GHz Start Freq
4,95500008 GHz
Stop Freqg
5.005080808 GHz
OIS [P CF step
5.A0000808 MHz
Auto Man
Freq Offset

(.00000808 Hz

Signal Track
Channel Power Power Spectral Density |J3 0ff

7.94 dBm /25.0000 MHz -66.84 dBm/Hz

Copyright 2000-2005 Agilent Technologies

Channel 01 (4960MHz) Chain 010
2% Agilent T |Freg/Channel

Center Freq

Ch Freq 4.96 GHz Trig Free| 4 96000000 GH2

Channel Power : Z B

Center 4.960000000 GHz Start Freq
4.93500000 GHz

Stop Freqg
4. 98500000 GHz

CF Step
5.00000088 MHz
Auto Man

Freq Offset
000006608 Hz

#4EH 3 MHz

Signal Track
Channel Power Power Spectral Density |J3 0ff

7.57 dBm /25.0000 MHz -66.41 dBm/Hz

Copyright 2000-2005 Agilent Technologies
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Channel 02 (4980MHz) Chain 010

# Agilent T |Freq/Channel

Center Freq
4. 95000000 GHz

Ch Freq 4.98 GHz Trig Free
Channel Power ]

Center 4.980000000 GHz Start Freq
4.95500000 GHz

Stop Freqg
5.00500000 GHz

CF Step
5.00000088 MHz
Auto Man

Freq Offset
my  0.00000800 Hz
#UBW 3 MHz —
Signal Track
Channel Power Power Spectral Density [Jfill 0ff

7.61 dBm /25.0000 MHz -66.37 dBm/Hz

Cupyright 2000-2005 Agilent Technologies
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4. Peak Power Spectral Density
4.1. Test Equipment

Peak Power Spectral Density / TR8
Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18

Temperature/Humidity )
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

4.2. Test Setup

Spectrum Analyzer

mS
TH go= EUT

Non-Conducted
Table

wp (Sround Reference Plang <t

4.3. Limit

Low power devices are also limited to a peak power spectral density of 8dBm per one MHz.
Low power devices using channel bandwidths other than those listed above are permitted;
however, they are limited to a peak power spectral density of 8dBm/MHz. If transmitting
antennas of directional gain greater than 9dBi are used, the peak power spectral density
should be reduced by the amount in decibels that the directional gain of the antenna exceeds

9dBi.
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4.4. Test Procedure
The EUT was tested according to ANSI TIA-603-C and KDB 971168.
4.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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4.6. Test Result

Product : |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item . |Peak Power Spectral Density
Test Site : |ITR-8
Test Mode . [Mode 1: Transmit(Chain 100)
Channel No. Frequency Peak Power Spectral Density Limit
(MHz) (dBm) (dBm)
Chain 100 Chain 010
01 4960 -0.38 N/A
02 4980 -0.46 N/A

Note: Limit = 8dBm — (17dBi — 9dBi) = 0dBm;

Channel 01 (4960MHz)
s Agilent T | Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search

B Py -Pk Search

Marker
FTu 4966750000 GHz Mkr 5 CF
-0.382 dBm .
GHz ore
B : SRR 1 of 2

#YBH 3 MHz Sweep |

Copyright 2000-2085 Agilent Technologies
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Channel 02 (4980MHz)
% Agilent T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

! Pk-Pk Search

£t

.. |Marker
S | 4.986900000 GHz a7 S ILF
~0.463 dBm .
B GH= YT ore
i 2 :::;; ey ] .. 1 D]c 2

Copyright 2000-2005 Agilent Technologies
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Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Peak Power Spectral Density
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 010)
Channel No. Frequency Peak Power Spectral Density Limit
(MHz) (dBm) (dBm)
Chain 100 Chain 010
01 4960 N/A -0.70
02 4980 N/A -0.67

# Agilent

ry | Marker
s 14.967100000 GHz

Channel 01 (4960MHZz)

#Htten 30 dB

-0.699 dBm

T | Peak Search

pyright 2000-2005 Agilent Technologies

| Pk-Pk Search

Mext Peak

Next Pk Right

Next Pk Left

Min Search

Mkr > CF

More
1af2
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Channel 02 (4980MHz)
% Agilent T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

8 Pk-Pk Search

£t

.. |Marker
S’ | 4.986700000 GHz a7 S ILF
_0.669 dBm .
B GH= YT ore
i 2 :::;; ey ] .. 1 D]c 2

Copyright 2000-2005 Agilent Technologies
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Product . |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item . |Peak Power Spectral Density
Test Site . |ITR-8
Test Mode : |Mode 1: Transmit(Chain 110)
Channel No. Frequency Peak Power Spectral Density | Total Power Limit
(MHz) (dBm) (dBm) (dBm)
Chain 100 Chain 010
01 4960 -3.16 -3.12 -0.65
02 4980 -4.01 -4.37 -0.72

Channel 01 (4960MHz) Chain 100
#  Agilent T | Peak Search

#Atten 30 dB ' Next Peak

Next Pk Right

| e R
! b
l h

-' Next Pk Left

Min Search

| Pk-Pk Search

r |Marker
sap 14.966350000 GHz Mkr 5 CF
-3.158 dBm ;
@0 GHz ore
1 of 2

#UEW 3 MHz

pyright 2000-2005 Agilent Technologies
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Channel 02 (4980MHz) Chain 100
% Agilent T | Peak Search

Next Peak

Next Pk Right

P sttt W L H.’Y—\.I
Y
1

' Next Pk Left

Min Search

Pk-Pk Search

£00:
. |Marker
S’ | 4.984750000 GHz a7 S ILF
_4.009 dBm .
B GH= Y TIES ore
i ] Swaan | y 1of 2

Copyright 2000-2005 Agilent Technologies

Channel 02 (4960MHz) Chain 010
% Agilent T | Peak Search

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

S |4.966450000 GHz Mkr 5 CF
122 dBnm -

z ore

s 1af2

l #, Hz

Copyright 2000-2005 Agilent Technologies
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Channel 02 (4980MHz) Chain 010
% Agilent T | Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

£t

.. |Marker
FT; 4.986500000 GHz Mkr > CF
-4.368 dBm ;
SHz p— ore
i ] Chaan y 1af2

Copyright 2000-2005 Agilent Technologies
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5. Occupied Bandwidth

5.1. Test Equipment

Occupied Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18

Temperature/Humidity )

M Zhicheng ZC1-2 TR8-TH 2013.05.07
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2. Test Setup

Spectrum Analyzer

J

T.
A7
1

==

og =

EUT

Table

Non-Conducted

wp (Sround Reference Plang <t

5.3. Limit
Low power maximum High power maximum
Channel bandwidth (MHz) conducted output power conducted output power
(dBm) (dBm)
7 20
5 14 27
10 17 30
15 18.8 31.8
20 20 33
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The channel bandwidth shall not exceed 20 MHz;

5.4. Test Procedure

The EUT was tested according to ANSI TIA-603-C and KDB 971168.

5.5. Uncertainty

The measurement uncertainty is defined as = 1 kHz
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5.6. Test Result

Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH
ESD
Test Item Occupied Bandwidth
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 100)
Channel No. Frequency 99% Occupied Bandwidth
(MHz) (MHz)
01 4960 17.615
02 4980 17.638

# Agilent

Ch Freq 4.96 GHz Trig Free

Decupied Bandwidth _- ——
Center 4.960000000 GHz q
4.93568000 GHz

dB

% dB Bandwidth

Occupied Bandwidth Occ BH % Pur On 0t

Transmit Freq Error

Channel 01 (4960MHz)

T |Freq/ChanneI

Center Freq
4. 96800000 GHz

StartFre

Stop Freq
4. 98508000 GHz

?"'I4"|"r-'\'\"“*Jf"\ﬂ"'ﬁm*?-"ﬂ 1rr1'ﬂ||‘*'-;.. 'ﬁrlll'bﬁ}llrob
A Y

CF Step
ST 5.0aARA0A MHz
' "'*"f'-'H‘n I Auto Man

et —
| Freq Offset
Ny AARBAARAE Hz
#UBH 1 MHz .
Signal Track

17.6145 MHz % dB

Copyright 2000-2085 Agilent Technologies
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Channel 02 (4980MHz)

# Agilent T |Freq/Channel

Center Freq

Ch Freq 4.38 GHz Trig Free 493000008 GHz
Occupied Bandwidth _- —
Center 4.980000000 GHz Start Freq
4.95560000 GHz
' ' Stop Freqg
5.0BA566000 GHz
?”'fl“‘-"""f'J""1""'"‘"'1|,Ir"""'"‘*'*"I""'-F*”"'F‘F'? Ttep

A

i byt S.A0068056 MH
l'w,p.‘"lwﬁvp |Hﬁi T‘I'Irn Futo M aﬁ
lJ._IIlr'L.1||l||'i\r.f-"'u"‘1rm| | ! r ‘1"lIl'r|r‘Ill'.I'f'l""‘lrhhlr'll'"-
' Freq Offset
my  0.00000800 Hz
#4BH 1 MHz

» ; Signal Track
Occupied Bandwidth 19000 1 [ 0t

17.6381

Transmit Freq Error -
% dB Bandwuidth

Cupyright 2000-2005 Agilent Technologies
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Product : |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH
ESD
Test Item : |Occupied Bandwidth
Test Site . |TR-8
Test Mode : |Mode 1: Transmit(Chain 010)
Channel No. Frequency 99% Occupied Bandwidth
(MHz) (MHz)
01 4960 17.712
02 4980 17.697

Channel 01 (4960MHz)

#  Agilent T |Freq/ Channel

Center Freq

Ch Freq 4.96 GHz Trig Free 496009000 GH=
Oecupied Bandwidth _- I
Center 4.960000000 GHz Start Freq
4.93500888 GHz
06 dB
Stop Freq
498500088 GHz
I,ﬁ* ,R‘I'rﬂ'tnll"“"u, ,a*""*‘.""".J"'-""-*"*"T"""i‘i"“"\“ﬁ Ttep
o Moo € 5.00080000 MHz
,-.l.".r"""l'ﬂl i i L"'.-""llll'r"-"l.'., " Auto Man
'\l"llr"""l""\l'q) Hﬂn.-'uﬂ"“r'l i i T 'ﬁrlfiwl" irl'ff.""i"-ﬂp —
Freq Offset
my 0.00000000 Hz
#UBH 1 MHz : ——
- - - Signal Track
Occupied Bandwidth Occ BH Z Pur 00 7 | [ 0ff

17.7118 MH % dB

Transmit Freq Error -744
% dB Bandwuidth

Copyright 2000-2005 Agilent Technologies

Page: 35 of 62



L]
QlJ leTeK Report No: 128S072R-RF-US-P11V01

Channel 02 (4980MHz)

# Agilent T |Freq/Channel

Center Freq

Ch Freq 4.3 GHz Trig Free 493000008 GHz
Occupied Bandwidth _- —
Center 4.980000000 GHz Start Freq
4. 95500008 GHz
' ' Stop Freqg
D.A6560008 GHz
'gr'r.-',r|,rvrvra'..'-1.,rp.,f|',a,~."4I-,.-ur-.,.a.—.n-b.p-? . Ttep
> ol T 5.00000000 MHz
) quln s ! | rh.l.ﬂﬁ'!'m,f,.-.l_r.l,. e Ruto  Man

. "|r"||||rH'-'. “1|T|Ir-'ul Fl" Hi LI| " liﬂln-r‘b.l"-;u.l“r
B Freq Offset
my  0.00000800 Hz

#YBW 1 MHz

» ; - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 il Off

17.6973 MHz % dB

Transmit Freq Error
% dB Bandwuidth

Cupyright 2000-2005 Agilent Technologies
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6. Emission Masks
6.1. Test Equipment

Emission Masks / TR-8
Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18

Temperature/Humidity )
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

6.2. Test Setup

Spectrum Analyzer

oo = EUT

T.
A7
1

Non-Conducted
Table

wp (Sround Reference Plang <t

6.3. Limit

Emission Mask L. For low power transmitters (20 dBm or less) operating in the 4940-4990
MHz frequency band, the power spectral density of the emissions must be attenuated below
the output power of the transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0-45% of the authorized
bandwidth (BW): 0 dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the
authorized bandwidth: 219 log (% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the
authorized bandwidth: 10 + 242 log (% of (BW)/50) dB.
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6.4.

6.5.

(4) On any frequency removed from the assigned frequency between 55-100% of the
authorized bandwidth: 20 + 31 log (% of (BW)/55) dB attenuation.

(5) On any frequency removed from the assigned frequency between 100-150% of the
authorized bandwidth: 28 + 68 log (% of (BW)/100) dB attenuation.

(6) On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 40 dB.

(7) The zero dB reference is measured relative to the highest average power of the
fundamental emission measured across the designated channel bandwidth using a resolution
bandwidth of at least one percent of the occupied bandwidth of the fundamental emission and
a video bandwidth of 30 kHz. The power spectral density is the power measured within the
resolution bandwidth of the measurement device divided by the resolution bandwidth of the
measurement device. Emission levels are also based on the use of measurement
instrumentation employing a resolution bandwidth of at least one percent of the occupied
bandwidth.

Test Procedure

The EUT was tested according to ANSI TIA-603-C Section 2.2.11.

Uncertainty

The measurement uncertainty is defined as = 1.27 dB

Page: 38 of 62



L]
QlJ leTeK Report No: 128S072R-RF-US-P11V01

6.6. Test Result

Product : |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item . |Emission Masks
Test Site : |ITR-8
Test Mode . [Mode 1: Transmitter(Chain 100)
Channel 01
. Agilent T [Freq/Channel

of 45 dBm  Arren 16 ISR | Center Freq

PASS LIMIT1 496000000 GHz

Start Freq
4.91080080 GHz

Stop Freq
581680000 GHz

CF Step
10.0000000 MHz
Auto Man

Freq Offset
0.E00800080 Hz

f{m Center Signal Track
swp 14.960000000 GHz 0y i

B GHz

#)BH z 4 s [ots

Copyright 2000-2005 Agilent Technologies
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= Agilent

Sup

Atten 18 dB

MIT1

g
ittt e

Center
4980000000 GHz

Channel 02

et

T |Freq/thanne|

Center Freq
498000080 GHz

Start Freq
493000080 GHz

Stop Freqg
503000000 GHz

- CF Step
S| 10.0000000 MHz
Auto Man

Freq Offset
386000008 Hz

Signal Track
On OFf
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Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Emission Masks
Test Site TR-8
Test Mode Mode 1: Transmitter(Chain 010)
Channel 01
#  Agilent T |Freq/Channel

S

PASS LIMIT1

£0f
T, | center

s 14.960000000 GHz 0y it

Arean 16 dB " : Center Freq
Atten 16 dB a4 4B 4.96800000 Gl

Start Freq
4,91 ABEAGA GHz

Stop Freq
5.010668000 GHz

CF Step

| | (). 0060000 MHz
Auto Man

Freq Offset
B.AARGAGEA Hz

Signal Track
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Channel 02

# Agilent T |Freq/Channel

Em Ftten 18 dB Center Freq

PASS LIMIT1 4.98000000 GHz

Start Freq
4. 93000000 GHz

Stop Freqg
503000000 GHz

ey , CF Step
[ SRR | 0000 1]
Auto Man

Freq Offset
000006608 Hz

T, | center Signal Track
s 4.980000000 GHz on Ll

Cent
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7. Spurious RF Conducted Emission
7.1. Test Equipment

Spurious RF Conducted Emission / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18

Temperature/Humidity )
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

7.2. Test Setup

Spectrum Analyzer

oo = EUT

T.
A7
1

Non-Conducted
Table

wp (Sround Reference Plang <t

7.3. Limit

For low power transmitters (20dBm or less) operating in the 4940-4990MHz frequency band.
On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 40dB.

For high power transmitters (greater than 20dBm) operating in the 4940-4990MHz frequency
band.

On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 50dB or 55 + 10log(P)dB, whichever is the lesser attenuation.
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7.4. Test Procedure
The EUT was tested according to ANSI TIA-603-C Section 2.2.13.
7.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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7.6. Test Result

Product : |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item . |Spurious RF Conducted Emission
Test Site . |TR-8
Test Mode . [Mode 1: Transmit(Chain 100)
Channel 01
# Agilent T | Peak Search
#Atten 168 dB ! d n.. Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search
( ' wﬂf“‘
o [ Marker e WAy o
sp 14.960000000 GHz
-5.75 dBm
More
1of2
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Channel 02

% Agilent T | Peak Search
Mkrl 4.98 GHz
#Atten 10 dB i d Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

\
£if: ' -|
un MarkerLF\"‘v
FT; r4.980000PB6 GHz Mkr 5 CF
-5.96 dBm .
1 25 1of 2

#\/BH :Hz Sweep

Copyright 2000-2005 Agilent Technologies
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Product : |WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item . |Spurious RF Conducted Emission
Test Site . |ITR-8
Test Mode : |Mode 1: Transmit(Chain 010)
Channel 01
#  Agilent T | Peak Search

#Atten 10 dB M Next Peak
Next Pk Right
Mext Pk Left

Min Search

':, FC | 'l M}/\/\_ Pk-Pk Search
(o Markerl._ml.\ppw i —

T 11950000000 GHz Hkr 5 CF
"5.08 dBn

MH More

1 of 2

W : z #Bl

Copyright 2000-2005 Agilent Technologies
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Channel 02

% Agilent T | Peak Search
Mkrl 4.98 GHz
#Atten 10 dB 99 dBm Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

|NV
00000 GHz ke > €F
~4.93 dBn .
|- Nore

#\/BH :Hz Sweep

Copyright 2000-2005 Agilent Technologies
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8. Radiated Emission

8.1. Test Equipment

Radiated Emission / AC-2

Instrument Manufacturer Type No. Serial No. Cal. Date
EMI Test Receiver R&S ESCI 100573 2013.04.18
Loop Antenna R&S HFH2-Z2 833799/003 2012.11.22
Bilog Antenna Teseq GmbH CBL6112D 27611 2012.10.18
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2013.03.02
Temperature/Humidity

Meter Zhicheng ZC1-2 AC2-TH 2013.01.10

Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Date

Spectrum Analyzer Agilent N9010A MY48030494 |2013.04.18
Preamplifier QuieTek AP-025C CHM-0602008 |2013.04.11
Preamplifier Miteq NSP1800-25 1364185 2013.05.04
Preamplifier QuieTek AP-040G CHM-0906001 (2013.05.04
Bilog Antenna Teseq GmbH CBL6112D 27612 2012.10.18

Broad-Band Horn
Antenna Schwarzbeck BBHA9120D 499 2014.06.08

Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2013.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2013.03.02
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C2 2013.03.02
Coaxial Cable Huber+Suhner SUCOFLEX 102 AC5-C3 2013.03.02

Temperature/Humidity
Meter Zhicheng ZC1-2 AC5-TH 2013.01.10

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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8.2. Test Setup

Below 1GHz Test Setup:

FRP Dome T .................................
imiodm (Antenna Tower)
Antenna
el [=o | U
L 1 ! ol A
8oem It am/1om »
(Turntable) e

‘=b  GroundPlane Fr

Test Receiver| - —— [controlte——

Above 1GHz Test Setup:

FRP Dome T ..............................

Imtogm

l Antenna

(Antenna Tower)

8ocm

“==p  GroundPlane Pre-Amplifier

Spectrum Analyzer ﬂ EEU @m—
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8.3.

8.4.

8.5.

Limit

Emission Mask L. For low power transmitters (20dBm or less) operating in the 4940-4990 MHz
frequency band, the power spectral density of the emissions must be attenuated below the
output power of the transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0-45% of the authorized
bandwidth (BW): 0 dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the
authorized bandwidth: 219 log (% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the
authorized bandwidth: 10 + 242 log (% of (BW)/50) dB.

(4) On any frequency removed from the assigned frequency between 55-100% of the
authorized bandwidth: 20 + 31 log (% of (BW)/55) dB attenuation.

(5) On any frequency removed from the assigned frequency between 100-150% of the
authorized bandwidth: 28 + 68 log (% of (BW)/100) dB attenuation.

(6) On any frequency removed from the assigned frequency above 150% of the authorized
bandwidth: 40 dB.

(7) The zero dB reference is measured relative to the highest average power of the
fundamental emission measured across the designated channel bandwidth using a resolution
bandwidth of at least one percent of the occupied bandwidth of the fundamental emission and
a video bandwidth of 30 kHz. The power spectral density is the power measured within the
resolution bandwidth of the measurement device divided by the resolution bandwidth of the
measurement device. Emission levels are also based on the use of measurement
instrumentation employing a resolution bandwidth of at least one percent of the occupied
bandwidth.

Test Procedure

The EUT was tested according to ANSI TIA-603-C Section 2.2.12.

Uncertainty

+

The measurement uncertainty above 1G is defined as + 3.9 dB
3.8dB

I+

below 1G is defined as
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8.6. Test Result

Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH
ESD

Test Item Radiated Spurious Emission

Date of Test 2012/08/30 Test Site AC5

Model: Transmit (Chain 100)

Frequency| SA |Ant.Pol. SG Cable | Gain | EIRP Limit | Margin

(MHz) |Reading| (H/V) | Reading | Loss | (dBi) | (dBm) | (dBm) (dB)
(dBm) (dBm) (dB)

Channel 01 (4960MHz)
9920.0 -65.2 Vv -48.79 | 6.65 | 11.99 | -43.45 | -29.0 | -19.79
14880.0 -64.9 \Y -43.57 | 8.33 | 13.07 | -38.83 | -29.0 | -14.57
9920.0 -64.1 H -46.99 | 6.65 | 11.99 | -41.65 | -29.0 | -17.99
14880.0 -64.7 H -41.89 | 8.33 | 13.07 | -37.15 | -29.0 | -12.89

Channel 02 (4980MHz)
9960.0 -64.5 V -47.44 6.7 12.04 | -42.1 -28.7 | -18.74
14940.0 -66.4 Vv -44.87 | 8.34 | 13.31 | -39.9 | -28.7 | -16.17
9960.0 -64.7 H -46.74 6.7 12.04 | -41.4 -28.7 | -18.04
14940.0 -65.1 H -43.17 | 8.34 | 13.31 | -38.2 | -28.7 | -14.47

Model: Transmit (Chain 010)

Frequency| SA |Ant.Pol. SG Cable | Gain | EIRP Limit | Margin

(MHz) |Reading| (H/V) | Reading | Loss | (dBi) | (dBm) | (dBm) (dB)
(dBm) (dBm) (dB)

Channel 01 (4960MHz)
9920.0 -65.2 Vv -48.34 | 6.65 | 11.99 | -43.0 | -28.2 | -20.14
14880.0 -66.1 \Y -44.14 | 8.33 | 13.07 | -39.4 | -28.2 | -15.94
9920.0 -64.8 H -47.24 | 6.65 | 11.99 | -41.9 | -28.2 | -19.04
14880.0 -65.0 H -41.74 | 8.33 | 13.07 | -37.0 | -28.2 | -13.54

Channel 02 (4980MHz)
9960.0 -64.2 Vv -47.14 | 6.70 | 12.04 | -41.8 | -285 | -18.64
14940.0 -66.5 \Y -45.07 8.34 | 13.31 | -40.1 -28.5 | -16.57
9960.0 -64.4 H -46.44 6.70 | 12.04 | -41.1 -285 | -17.94
14940.0 -66.3 H -44.37 | 8.34 | 13.31 | -39.4 | -28,5 | -15.87
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Model: Transmit (Chain 110)

Frequency| SA |Ant.Pol. SG Cable | Gain | EIRP Limit | Margin

(MHz) |Reading| (H/V) | Reading | Loss | (dBi) | (dBm) | (dBm) (dB)
(dBm) (dBm) (dB)

Channel 01 (4960MHz)
9920.0 -64.9 \Y; -48.04 | 6.65 | 11.99 | -42.7 | -29.4 | -18.64
14880.0 -65.5 \Y, -43.54 | 8.33 | 13.07 | -38.8 | -29.4 | -14.14
9920.0 -64.9 H -47.34 6.65 | 11.99 | -42.0 -29.4 | -17.94
14880.0 -65.7 H -42.44 | 8.33 | 13.07 | -37.7 | -29.4 | -13.04

Channel 02 (4980MHz)
9960.0 -64.6 \Y, -47.44 | 6.70 | 12.04 | -42.1 | -29.2 | -18.24
14940.0 -66.3 \Y -44.87 | 8.34 | 13.31 | -39.9 | -29.2 | -15.67
9960.0 -64.5 H -46.54 | 6.70 | 12.04 | -41.2 | -29.2 | -17.34
14940.0 -66.5 H -44.57 | 8.34 | 13.31 | -39.6 | -29.2 | -15.37
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9. Peak Excursion
9.1. Test Equipment
Peak Excursion / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Agilent E4446A MY45300103 |2013.04.18

Spectrum Analyzer

Temperature/Humidity )
Zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2. Test Setup

Spectrum Analyzer

EEN [
TH go= EUT

Non-Conducted
Table

wp (Sround Reference Plang <t

9.3. Limit

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the maximum conducted output power shall not exceed 13 dB across any 1 MHz

bandwidth or the emission bandwidth whichever is less.
9.4. Test Procedure

The EUT was tested according to ANSI TIA-603-C.
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9.5. Uncertainty

The measurement uncertainty is defined as = 1.27 dB
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9.6. Test Result

Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD

Test Item Peak Excursion

Test Site TR-8

Test Mode Mode 1: Transmit(Chain 100)

Channel No. Frequency Peak Excursion Limit Result
(MHz) (dB) (dB)

01 4960 8.52 13 Pass
02 4980 8.45 13 Pass

Channel 01 (4960MHz)

T | Peak Search

tMHz

= Agilent

Next Peak
Next Pk Right
Next Pk Left
Marker &
(-3.333333 MHz .
- Min Search

Pk-Pk Search

Mkr 3 CF

More

1M #UB L of 2

Copyright 2000-2085 Agilent Technologies
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Channel 02 (4980MHz)

% Agilent T | Peak Search

Next Peak
Next Pk Right
J Next Pk Left
Marker a
/-1.300000 MHz .
Min Search

Pk-Pk Search

Mkr » CF

More
1af2

Copyright 2000-2005 Agilent Technologies
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Product WIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Peak Excursion
Test Site TR-8
Test Mode Mode 1: Transmit(Chain 010)
Channel No. Frequency Peak Excursion Limit Result
(MHZz) (dB) (dB)
01 4960 8.45 13 Pass
02 4980 8.45 13 Pass
Channel 01 (4960MHz)
# Agilent T |PeakSearch
' Next Peak
Next Pk Right
7 B Next Pk Left
Marker a
{-3.633334 MHz :
Min Search

8.45 dB

Pk-Pk Search

Mkr > CF

More
1af2
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Channel 02 (4980MHz)

% Agilent T | Peak Search

a Mkrl

Next Peak
Next Pk Right
‘In‘l.n'ﬂ'.'
ff Next Pk Left
Marker a
/2.630000 MHz I Minsearch
8.45 dB

Pk-Pk Search

Mkr » CF

More
1af2

Copyright 2000-2005 Agilent Technologies
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10. Frequency Stability

10.1. Test Equipment

Frequency Stability / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Date

Spectrum Analyzer Agilent E4446A MY45300103 |2013.04.18
AC Power Supply IDRC CF-500TP 979422 2012.09.22
DC Power Supply IDRC CD-035-020PR 977272 2012.09.22
Programmable Gaoyu TH-1P-B WIT-05121302 |2012.01.19

Temperature &

Humidity Chamber

Temperature/Humidity
zhicheng ZC1-2 TR8-TH 2013.05.07

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

10.2. Test Setup

STANDARD TEMPERATURE &
HUMIDITY CHAMEBER

Spectrum Analyzer

e ST
L1 oo EUT ooo

[ Power Supply

Non-Conducted |
Table -
s RaNaN

—  Ground Reference Plane e

10.3.Limit

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of nhormal operation as

specified in the user’s manual.
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10.4.Test Procedure

The EUT was tested according to ANSI TIA-603-C Section 2.3.1 and 2.3.2.

10.5. Uncertainty

The measurement uncertainty is defined as * 100 Hz
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10.6. Test Result

Product . IWIRELESS-A/N 20DBM NETWORK MINI PCI ADAPTER WITH ESD
Test Item Frequency Stability
Test Site . |TR-8
Test Mode Model: Transmit(Carrier)
Operating Frequency: 4960MHz
Temp | Voltage Frequency Tolerance (ppm)
(') (AC) 0 minutes 2 minutes 5 minutes 10 minutes
2.8 2.55 2.44 2.57 2.54
-30 3.3 2.22 2.23 2.21 2.21
3.8 241 2.39 2.40 2.33
2.8 2.54 2.43 2.56 2.57
-20 3.3 2.21 2.24 2.22 2.23
3.8 2.43 242 241 2.34
2.8 2.53 2.50 2.49 2.56
-10 3.3 2.23 2.27 2.21 2.24
3.8 241 241 2.39 2.32
2.8 2.51 2.54 2.53 2.50
0 3.3 2.21 2.24 2.22 2.23
3.8 241 2.40 2.39 2.33
2.8 2.52 2.53 2.54 2.52
10 3.3 2.23 2.24 2.22 2.22
3.8 2.42 241 241 2.32
2.8 2.51 2.54 2.56 2.36
20 3.3 2.24 2.23 2.21 2.21
3.8 2.39 2.35 2.33 2.34
2.8 2.52 2.54 2.58 242
30 3.3 2.24 2.23 2.21 2.21
3.8 241 2.35 2.34 2.36
2.8 2.50 2.52 2.54 2.42
40 3.3 2.25 2.24 2.22 2.23
3.8 2.43 2.40 2.35 2.38
2.8 2.55 2.52 2.53 2.56
55 3.3 2.22 2.21 2.21 2.20
3.8 2.43 2.43 241 2.40
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