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FCC TEST REPORT

1 YCJ003-XXXXXXX

: GLOBALSCALE TECHNOLOGIES, INC.

: 5F,No.2 building Minxing industrial Park Minkang Road, Minzhi
Street,Baoan District,Shenzhen,Guangdong, China

Equipment Under Test (EUT) :

Product Name
Model No.
Remark
Standards
Date of Test

Date of Issue

Test Engineer

Reviewed By

: Display Plug
1 003-XXXXXXXX
: XXXXXXXX is any number or English character

: FCC Part 15 Subpart B:2009
FCC Part 15 Subpart C:2009

- July 1,2011 ~ July 4, 2011
: July 14, 2011

s =
: Hunk yan W % 28

: Philo zhong /TM Z&W“&

Test Result:

PASS

Prepared By:
Waltek Services (Shenzhen) Co., Ltd.

1/F, Fukangtai Building, West Baima Rd., Songgang Street, Baoan District,

Shenzhen 518105, China

Tel :+86-755-27553488
Fax:+86-755-27553868

<> The sample detailed above has been tested to the requirements of Council Directives ANSI
C63.4:2003. The test results have been reviewed against the Directives above and found to
meet their essential requirements.
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FCC Part 15 Subpart B Requirements

Test Items Test Requirement Test Method Result
Radiated Emission ] ]
(30MHz to 2GHz) FCC Part 15 Subpart B:2009 ANSI C63.4: 2003 PASS
Conducted Emission ] ]
(150KHz to 30MHz) FCC Part 15 Subpart B:2009 ANSI C63.4: 2003 PASS
FCC Part 15C Requirements for WIFI
Band Edges Measurement FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
6dB Bandwidth Measurement FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Peak Power Measurement FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Peak Power Spectral Density FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Conducted Emission
FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
(150KHz to 30MHz)
Radiation Eglslﬁg; SOMHZ10 | £ part 15 Subpart C:2009 | ANSI C63.4:2003 |  PASS
FCC Part 15C Requirements for Bluetooth
Maximum peak output power FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Restricted Band FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Dwell time FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Channel separation FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Hopping channel No. FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
20-dB Bandwidth FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
RF Exposure Test FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
Conducted Emission
FCC Part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
(150KHz to 30MHz)
Radiation EI;SISGSE’; 3OMHZ 10 | 5 part 15 Subpart C:2009 ANSI C63.4: 2003 PASS
WALTEK SERVICES
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4 General Information

4.1 Client Information

Applicant : GLOBALSCALE TECHNOLOGIES, INC.

Address of Applicant : 5F,No.2 building Minxing industrial Park Minkang Road, Minzhi
Street,Baoan District,Shenzhen,Guangdong, China

Manufacturer : GLOBALSCALE TECHNOLOGIES, INC.

Address of Manufacturer  : 5F,No.2 building Minxing industrial Park Minkang Road, Minzhi
Street,Baoan District,Shenzhen,Guangdong, China

4.2 General Description of E.U.T.

Product Name : Display Plug

Model No. 1 003-XXXXXXXX

Remark T XXXXXXXX is any number or English character

Frequency Range:

Bluetooth :2402MHz ~ 2480MHz

WIFI : IEEE802.11B mode: 2412~2462MHz
IEEE802.11G mode: 2412~2462MHz

Antenna Gain : 0 dBi

4.3 Details of E.U.T.
Technical Data: : 100-240VAC 50/60Hz, 0.3A Max
4.4 Description of Support Units

The EUT has been tested as an independent unit. All the test was performed in the condition of
AC 120V/60Hz input.

4.5 Standards Applicable for Testing

The customer requested FCC tests for a Display Plug. The standards used were FCC Part 15
Subpart B:2009, and FCC Part 15 Subpart C:20009.

WALTEK SERVICES
Reference No.: WT11063132-D-E-F
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4.6 Test Facility

The test facility has a test site registered with the following organizations:

e IC — Registration No.: 7760A
Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed

with the Industry Canada. The acceptance letter from the Industry Canada is maintained in our
files. Registration 7760A, Aug.03, 2010.

e FCC - Registration No.: 880581
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 880581, May 26, 2011.

4.7 Test Location

All the tests were performed at:
Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd.,Songgang
Street, Baoan District, Shenzhen, China

WALTEK SERVICES
Reference No.: WT11063132-D-E-F
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5 Equipment Used during Test

FCC ID:YCJ003-XXXXXXX

Equipment | Manufacturer | Equipment . . Cal. Due .
Name Model No Internal No | Specification Date Date Cert. No | Uncertainty
EMC Agilent/ MY451149 Aug- Aug- | Wws200

Analyzer | E7405A 43 W2008001 | 9k-26.5GHz | 5015 | 2011 | g1596 +1dB
. SCHWARZB
Trilog | Bk MESS- Aug- | Aug-
B;oatdband ELEKTROM 336 W2008002 | 30-3000 MHz 2010 2011 - +1dB
nenne 1 yULBY163
SCHWARZB é; 10
Broad- | ECK MESS- A A il (Zﬂ'g
band Horn | ELEKTROM 667 W2008003 1-18GHz e e -
2010 2011 10GHz<f<
Antenna / BBHA 18 GHz:
9120D(1201) +15dB
SCHWARZB
Broadband
. ECK MESS- Aug- Aug-
Preamplifie ELEKTROM 9718-148 | W2008004 0.5-18GHz 2010 2011 - +1.2dB
’ / BBV 9718
10m SCHWARZB
Coaxial ECK MESS- A A
Cable with | ELEKTROM ; - - 5 (;11% 5 (;‘lgl' - .
N-male / AK 9515
Connectors H
10m 50
COhnil || SCHWARZB
Cobla et | ECK MESS- Aug- | Aug-
a ISWl ELEKTROM - - - 2010 | 2011 - -
. . .| /AK9513

plug,indivi

dual length

Positioning | C&C LAB/ i ) ) ) ) ) )

Controller CC-C-IF
Color SUNSPO/ i ) ) ) ) ) )

Monitor SP-14C
ROHDE&SC
Test Aug- Aug- | Wws200
Receiver HWARZ/ 101155 W2005001 9k-3GHz 2010 2011 20942 +1dB
ESPI
EMI Beijingkehua Aug- Aug-
Receiver N KH3931 - 9k-1GHz 2010 2011 - -
. ROHDE&SC
Two-Line Aug- Aug- | Wws200 o
V-Network HWARZ/ 100115 W2005002 50Q/50uH 2010 2011 20941 +10%
ENV216
impandance50
. ROHDE&SC

Absorbing | " pw ARz | 100205 | W2005003 Q Aug- | Aug- | Wws200 |y

Clamp MDS-21 loss 2010 2011 80943
) : 17dB
WALTEK SERVICES
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Equipment | Manufacturer | Equipment . . Cal. Due .
Name Model No Internal No | Specification Date Date Cert. No | Uncertainty
10m 50
c((;):)?;al SCHWARZB

Cable with ECK MESS- Aug- Aug-
| ELEKTROM ; ) - 2010 | 2011 - -

... | /AK9514
plug,indivi
dual length
Power:
. 2000VA
Digital Em Test
Power | AG/Switzerla | YO/ | wogosorp | VolTange: 0O- Voltage
Analvzer | nd/ DPA 500 03095 300V distinguish:0
4 Freq_range: Aug- Aug- | Wwd200 .025%
10-80Hz 2010 2011 81185 Power_freq
Vol-range: 0- distinguish:0
Em Test
Power AG/Switzerla V07451 W2008013 300V .02Hz
Source nd/ ACS 500 03096 Power _freq:
10-80Hz
Contact
Electrostati Em Test discharge: 7.5A current
c . V07451 500V-10KV Aug- Aug- | Wwc200 will be
Discharge Aiggllfrz grla 03094 W2008005 Air 2010 2011 82400 changed in
Simulator diacharge: V=15V
500V-16.5KV
Power freq
Frag-range: distinguish0
TESEQ 9K-1GHz ’
Gelilr:ator GmbH/ 25781 W2008008 | RF voltage: - ?&% ?(l)llgl_ “;‘i";ggo RFeLI:frZici
NSG4070 60 dBm- ) ﬁnguistﬁ/
+10dBm 0.1B
150K-
80MHz:
TESEQ Voltage
CONM- | GbH/CDN | 25112 | W2008009 | correct factor | oug | Aug- | Wwe200 | =1dB
Type MO16 9.5 dB 2010 2011 82396 80-
’ 230MHz:-2-
+3dB
0.3-400
TESEQ Freq range: ]
EM-Clamp GmbH/ 25453 | W2008010 | 0.15-1000 Aug- | Aug- | Wwe200 | MHz: +4dB
2010 2011 82397 Other freq:
KEMZ 801 MHz
+5dB
Attenuator TESEQ Aug- Aug- | Wws200
6B GmbH/ 23365 - - 2010 | 2011 | 81597 ]
ATN6050
voltage:200V- voltage:
All 44KV +10%
SCHAFFNE Aug- | Aug- | Wwc200
Modules R/6150 34579 W2008006 Pulse 2010 2011 22401 Pulse
Generator current: current:
100A-2.2KA +10%

%facﬁt;ve SCHAFFNE | .. Aug- | Aug- | Wwe200

JPME | R/CDN 8014 ; - 2010 | 2011 | 82398 )
Clamp
WALTEK SERVICES
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Equipment | Manufacturer | Equipment . . Cal. Due .
Name Model No Internal No | Specification Date Date Cert. No | Uncertainty
Signal and
Data Line | SCHAFFNE 1.2/50uS Aug- Aug- | Wwc200
Coupling | R/CDN 117 | 22627 | W2008011 2010 | 2011 | 82399 -
Network
AC Power | TONGYUN/ i ) ) Aug- Aug- | Wws200 )
Supply DTDGC-4 2010 2011 80944
Test
uncertainly
E);ici/s;re Narfll"; S:}fety Test freq =
. M-0155 w2008022 range: 1— 120kHz:+1.
Tester Solutions/230
ELT-400 4/03 400kHz 83%,
120 kHz-400
kHz:
0
Aug | Aug | Wwd200 00
2010 | 2011 | 81191 est
uncertainly
Magnetic Nar%; S:}fety Test freq Hzlz 22001;1 z
Field Probe . M-1070 w2008021 range: 1— o
100cm? Solutions/230 400KH 10Hz -
0/90.10 z 120kHz:+2.
2%,
120 kHz-400
kHz: +4.7%
Active
Loop .
Beijing Dazhi 10kHz- Aug- Aug-
Antenna |, 7\30000A ; - 30MHz 2010 | 2011 ” +1dB
10kHz-
30MHz
Aug- Aug-
PC Lenovo T2900D - - 2010 2011 - +1dB
. . . S27996- Aug- Aug-
Display ViewSonic W - - 2010 2011 - +0.5dB
Aug- Aug-
K/B Dell L100 - - 2010 2011 - +0.5dB
M- Aug- Aug-
Mouse Acer UVACRI - - 2010 2011 - +0.5dB
WALTEK SERVICES
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6 FCC Part 15 Subpart B Requirements

6.1 Conducted Emission Data

Test Requirement: FCC Part 15.107

Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & SMHz
60 dBpV between SMHz & 30MHz

Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
Quasi-Peak & Average if maximised peak within 6dB of

Average Limit
6.1.1 E.U.T. Operation

Operating Environment:

Temperature:  25.5 °C
Humidity: 51 % RH

Atmospheric Pressure: 1012 mbar

EUT Operation:

The EUT was pretested in 1080P video play and output to display via VGA port, 1080P
video play and output to display via HDMI port, 1080P video play and output to display via
optical out port, SD Card read and write, +eSATA port read and write, normal link to internet,
and the worst case was 1080P video play and output to display via VGA port, so the data show
was that mode only.

The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz
to 30MHz was investigated.

The maximised peak emissions from the EUT was scanned and measured for both the Live
and Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were

within 6dB of the average limit line.

WALTEK SERVICES
Reference No.: WT11063132-D-E-F
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6.1.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI
C63.4:2003, The specification used in this report was the FCC Part15 B 15.107 limits.

I 80cm >80cm
40cm

EUT

80rm LISN

a o

The EUT was placed on the test table in shielding room
6.1.3 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

WALTEK SERVICES
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Live line:
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800 0w
i H Liormit | : —_—
b R . . L L —
21 Y S S O S U S L S S SO L L S S
50 :
M-
a0 FMo - . f- B [
] il \ e : : . :
30 | ! LR b ! ! ey 4 A
{ } :J (: \ \ L".J\.irl,llll,lf: L : : ,qafh"‘w\ f :V@+ i, PR N
AW TOOSRA wig  dl t TT h.2
371 Y S SN NS S N O O S S SO N S S
00 L BER L R .
0150 05 5 300 MHz
Freq. Reading | Factor | Result | Limit [Margin| .. R
No- ! MHz) | (@Buv) | (dB) | (dBuV) | dBuv |(dB) | == | T
1 0.2020] 4913 10.67 59.80 6352 | 372 QP
2 0.2020] 3984 1067 50.51 5352 301 AVG
3 0.2744| 4586 10.62 5648 6098 | 450 aP
4 0.2744| 36.37 10.62 46.99 5098 | -3.99 AVG
5 0.3339] 4020 10.70 50.90 K935 -BAs | QP
6 03339 3161 1070 4231 4935 | -T04 | AVG
T 45700 2835 12.43 40.78 56.00 | -15.22 QP
8 45700 1590 12.43 28.33 46.00 | 1767 AVG
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Neutral line:
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800 dHuw¥
: : : : : : : fimit | : —
RN R - _
Y R O S O S O S S
an |1 Al LA R
o D in R M M ,
Woild | J ( U\ \f (“ﬁiJJ\W Vipad i, i iwﬂ’“w"?‘w‘ Vﬂ\l VST &
20 w"h"'btfmi,“ SN O 5 S S
SRR
0150 0.5 ] 300 MH=z
Freq. Reading | Factor | Result | Limit |Marginj . | =

No- I MHz) | (@Buv) | (dB) | (dBuV) | dBuv |(dB) | oECr| Femen

1 0.2020] 4250 10.67 h317 6352 | -1035( QP

2 0.2020| 36.80 10,67 4747 5352 | -6.05| AVG

3 0.2660| 40.86 10.63 51.49 6124 | -9.75| QP

4 0.2660| 3574 10.63 46.37 5124 | 487 AVG

5 0.4060| 36.58 10.69 4727 5773 |-1045) QP

G 0.4060| 2522 10.69 35.91 AT T3 | -11.82] AVG

7 0.6100| 3369 11.28 44 .97 56.00 | -11.03] QP

8 06100 2236 11.28 3364 46.00 | -12.36) AVG

9 43539 3058 12.55 4313 56.00 | -12.87] GP

10 43539 14.86 12.55 2741 4600 | -18.59] AVG
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Reference No.: WT11063132-D-E-F




Page:15 of 110
GLOBALSCALE TECHNOLOGIES, INC. FCC ID:YCJ003-XXXXXXX

6.1.4 Photograph — Conducted Emission Test Setup

Front View

Back View
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6.2 Radiation Emission Data

Test Requirement: FCC Part15.109

Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 30MHz to 2GHz

Measurement Distance: 3m

Class: Class B

Limit: 40.0 dBuV/m between 30MHz & 88MHz

43.5 dBuV/m between 88MHz & 216MHz
46.0 dBuV/m between 216MHz & 960MHz
54.0 dBuV/m above 960MHz
Detector: Peak for pre-scan (120kHz resolution bandwidth)

Quasi-Peak if maximised peak within 6dB of limit

EUT Operation :

The EUT was pretested in 1080P video play and output to display via VGA port, 1080P
video play and output to display via HDMI port, 1080P video play and output to display via
optical out port, SD Card read and write, +eSATA port read and write, normal link to internet,
and the worst case was 1080P video play and output to display via VGA port, so the data show
was that mode only.

6.2.1 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The
factors contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration,
antenna directivity, antenna factor variation with height, antenna phase center variation, antenna
factor frequency interpolation, measurement distance variation, site imperfections, mismatch

(average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of

the uncertainty of a radiation emissions measurement at Waltek EMC Lab is +5.03dB.

WALTEK SERVICES
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6.2.2 EUT Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site,
using the setup accordance with the ANSI C63.4:2003, The specification used in this report
was the FCC Part15 B limits.

Semi-anechoic Chamber

Antenna
|
Uil

I ] |
h\

Turntable Lo 411515

The EUT was placed on the test table in shielding room.

WALTEK SERVICES
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6.2.3 Spectrum Analyzer Setup

According to FCC Partl5 B Rules, the system was tested 30 to 2000MHz.

Below 1GHz

Start Frequency .......cooeevveeeeeicieeeeniieee e, 30 MHz
Stop Frequency......cccveeeeeeveeeeeiciiiee e 1000MHz
Sweep Speed ..oooviiiiiiie e Auto

IF Bandwidth.........cocoooiiiiiniie, 120 KHz
Video Bandwidth..........coccooniiiiininie 100KHz
Quasi-Peak Adapter Bandwidth..................... 120 KHz
Quasi-Peak Adapter Mode .........ccceeeeuveennenn. Normal
Resolution Bandwidth ... 100KHz

Above 1GHz

Start Frequency .......cooeccveeeeeicieeeeniiieee e, 1000 MHz
Stop Frequency......ccvveeeeeeeeeeciiiiee e 2000MHz
Sweep Speed ..oooviiiiiii e Auto

IF Bandwidth.........cocoooiiiiiiiniiie, 120 KHz
Video Bandwidth..........cccooiiiiiiiiiniine IMHz
Quasi-Peak Adapter Bandwidth .................... 120 KHz
Quasi-Peak Adapter Mode .........cceeeevveeneenn. Normal
Resolution Bandwidth ...........ccccoooiiiinnn IMHz

WALTEK SERVICES
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6.2.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out
the maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case

is shown in the report.
6.2.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with
the applicable limit. For example, a margin of -7dBuV means the emission is 7dBuV below
the maximum limit for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Class B Limit

6.2.6 Summary of Test Results

According to the data in this section, the EUT complied with the FCC Part15 B standards.

WALTEK SERVICES
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Frequency Range: 30MHz ~ 1000MHz

Antenna polarization: Vertical

FCC ID:YCJ003-XXXXXXX

60.0  dBuV/m
limit1: —_—
Margin: —
T O S S S SO
- 3 !
: N . ol ® :
0 : OO J [ '
: e | ; ;
o '
! | : ;
L e e e || SEEEEEEEEES SEEEEEE % || I ' f 'L """
20 |- ..................... L T A SO SN N S SO
10 |l
0.0 : Lo : : : L
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |@Buvim)| (@B) |(@Buvim)|(dBuvim)| (aB) |Deectr| Remark
1 30.0000( 18.95 16.15 35.10 40.00 -4.90 QP
2 117.6815| 23.73 12.24 3597 4350 -71.53 QP
3 4781394 19.08 2252 41.60 46.00 -4.40 QP
4 had4 1611 17.37 24 .61 41.98 45.00 -4.02 QP
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Antenna polarization: Horizontal

60.0  dBuv/m
limit1: —_—
Margin: —
P W O S N S W
| 2! 13
! o :J:: . ! ! Lo 0
o e ;'-
=% T I O T
N T — REPAITTG F e S
L e
0.0 : L : : : : L
30.000 40 50 &0 70 80 300 400 500 60D 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |@Buvim)| (@B) |(@Buvim)|(dBuvim)| (aB) |Deectr| Remark
1 338.8546| 18.66 2011 3877 45.00 -7.23 QP
2 H84 1611 17.44 24 61 4205 46.00 -3.95 QP
3 928 8711 10.20 31.85 42 .05 46.00 -3.95 QP
WALTEK SERVICES
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Frequency Range: 1GHz ~ 2GHz

Antenna polarization: Vertical

FCC ID:YCJ003-XXXXXXX

80.0 dBu¥/m

; limit1: —_—
70 | I R I oo I S I . L
51} :
hl
40
30
20
..
1 R O O s O A
S0 O S SN SN SN S
-20.0 : : : : : : : : :
1000.0000 1100.00 1200.00 1300.00 1400.00 1500.00 1600.00 1700.00 1800.00 1900.00 2000.00 MHz
Freq. Reading | Factor Result Limit  |Margin

No- | (MHz) |@Buvim)| (@B) |(dBuvim)|(@Buvim)| (aB) |Deector | Remark

1 1233.467| 4239 | -13.97 | 2842 74.00 |-4558| peak

2 1233.467| 4239 | -13.97 | 2842 5400 |-2558] AVG

3 1576.152| 3965 | -13.77 | 2588 7400 |-48.12| peak

4 1576.152| 3965 | -13.77 | 2588 5400 |-28.12] AVG
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Antenna polarization: Horizontal

80.0 dBu¥/m

limit1: —_—

0 | I I I I I I I A it |

e e e

S O O S A AN B
w | S ] AN I S ] A ] A

a0

20

T S A SR S e S SR A e S

' ' ' ' ' ' ' ' '
10 ' ' ' ' ' ' ' ' '

I 1 g gy S e
' ' ' ' ' ' ' ' '

-20.0 1 1 1 1 1 1 1 1 1
1000.0000 1100.00 1200.00 1300.00 1400.00 1500.00 1600.00 1700.00 1800.00 1900.00 2000.00 MHz

No. (iﬁ%) (333‘335%?; F(ifat;o r (d%i?f%) (dELalqulftm) M(?Bg)m Detector | Remark
1 1199399| 4157 | -1431 | 2726 | 7400 |-46.74| peak

2 1190399| 4157 | 1431 | 2726 | 5400 |2674] AVG

3 1580 160| 3072 | -13.76 | 2504 | 7400 |48.06| peak

4 1580160| 3972 | -13.78 | 2504 | 5400 |28.06| AVG
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6.2.7 Photograph — Radiation Emission Test Setup

Below 1GHz

Front View

Back View
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Above 1GHz
Front View

Back View
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7 FCC Part 15C Requirements For WIFI

7.1 Radiation Emission Test

Test Requirement: FCC Partl5 Paragraph 15.247

Test Method: Based on ANSI 63.4:2003

Frequency Range: 30MHz to 25GHz

Measurement Distance: 3m

Detector: Peak for pre-scan (120kHz resolution bandwidth)

Quasi-Peak if maximised peak within 6dB of limit
7.1.1 Test Equipment

Please refer to Section 5 this report.

7.1.2 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The

factors contributing to uncertainties are spectrum analyzer, cable loss, antenna factor
calibration, antenna directivity, antenna factor variation with height, antenna phase center
variation, antenna factor frequency interpolation, measurement distance variation, site

imperfections, mismatch (average), and system repeatability.

Based on ANSI C63.4:2003, The Treatment of Uncertainty in EMC Measurements, the best
estimate of the uncertainty of a radiation emissions measurement at WALTEK SERVICES
EMC Lab is +/-5.03 dB.
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7.1.3 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out
the maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case

is shown in the report.

7.1.4 Radiated Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site,
using the setup accordance with the ANSI C63.4:2003, The specification used in this report
was the FCC Part15 Paragraph 15.209 limits and Paragraph 15.247 limits.

Antenma
Antena Tower

%

l-dm
Variahle :

’— L —
EUT

Grovmd
Plane alcin

Twn Table

Test Recelver
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7.1.5 Spectrum Analyzer Setup

According to FCC Part15 Paragraph 15.247 Rules, the system was tested to 25000 MHz.

Below 1GHz
Start Frequency .......oooeevveeeeiiiieeeieieeeeeieeene 30 MHz
Stop Frequency ......coeeeveeeeniiieeeeeiceeeeeeene 1000 MHz
Sweep Speed oo Auto
[F Bandwidth ..., 120 kHz
Video Bandwidth........cc.ccoooiiiiiiiiniie, 100KHz
Quasi-Peak Adapter Bandwidth ....................... 120 kHz
Quasi-Peak Adapter Mode........c.cccccvveeereeennenn. Normal
Resolution Bandwidth ..., 100KHz
Above 1GHz
Start Frequency ......oooovevveeeeiiiieeeiecieeeeeiieene 1000 MHz
Stop Frequency ......oovveveeeeviiieeeeeieeeeeeieene 25000MHz
Sweep Speed oo Auto
IF Bandwidth ..., 120 kHz
Video Bandwidth..........ccooooiiiiiiini IMHz
Quasi-Peak Adapter Bandwidth ....................... 120 kHz
Quasi-Peak Adapter Mode........cccccccvveenveeennenn. Normal
Resolution Bandwidth ... IMHz
WALTEK SERVICES
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7.1.6 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor — Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with

the applicable limit. For example, a margin of -7dBuV means the emission is 7dBuV below

the maximum limit for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Class B Limit

7.1.7 Summary of Test Results

According to the data in section 7.1.11, the EUT complied with the FCC Partl5 Paragraph

15.247 standards.
7.1.8 EUT Operating Condition

The EUT was tested in Continuously Transmit, and Continuously Receive Mode.

7.1.9 Radiated Emissions Limit on Paragraph 15.209

Frequency(MHZ) | Distance(m) Field strength(dBuV/m)
30-88 3 40.0
88-216 3 43.5
216-960 3 46.0
Above 960 3 54.0

Note:

(1) RF Voltage(dBuV)=20 log RF Voltage(uV)
(2) In the Above Table,the tighter limit applies at the band edges.

(3) Distance refers to the distance in meters between the measuring instrument antenna.

(4)The emission limit in this paragraph is based on measurement instrumentaion employing an

average detector.Measurement using instrumentation with a peak detector function,corresponding

to 20dB above the maximum permitted average limit.

(5)Above 1GHz, mark a Peak and average measurements for all emissions,Limit for peak is
74dBuV/m,According to Part15.35(b) and average is 54BuV/m.
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7.1.10 Radiated Emissions Test Result

Formula of conversion factors:the field strength at 3m was egtablished by adding
The meter reading of the spectrum analyzer (which is set to read in units of dBuV/m)
To the antenna correction factor supplied by the antenna manufacturer. The antenna
Correction factors are stared in terms of dB.The gain of the pressletor was accounted

For in the spectrum analyser meter reading.

Example:
Freq(MHz) Meter Reading +ACF=FS
33 20dBuV+10.36dB=30.36dBuV/m @3m

7.1.11 Radiated Emission Data

Test Item: Radiated Emission Data
Test Voltage: 120VAC, 60Hz
Test Mode: CRX and CTX On
Temperature: 25.5°C
Humidity: 51%RH
Test Result: PASS

WALTEK SERVICES
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7.1.11.1 Modulation Technique :802.11B Mode
71.11.1.1 Test mode: continuously recevie mode.

Remark: the EUT was pretested at the high,middle and low channel, and the worse case was the low
Channel,so the data show was the low channel only.
Test frequency : 30-1000MHz radiation test data:

Vertical
60.0  dBu¥/m
limit1: —_—
Margin: — |
: J : L
: 2 :
40 : [~ S A 3
! T i ]
3 ; | : :
S I I {IEALAN
-
0.0 : P : ] L
30000 40 50 60 70 80 300 400 500 600 700 10000 MHz
Freq. Reading | Factor Result Limit [Margin
No- 1 MHz)  |(@Buvim)| (dB) |(dBuv/m)|(Buvim)| (aB) | et | Remer
33.2180( 17.48 16.82 34.30 40.00 | -5.70 | peak
2 93.9829( 28.82 11.50 40.32 4350 | -3.18 | peak
3 147.3560( 25.44 13.80 39.24 4350 | -4.26 | peak
WALTEK SERVICES
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Horizontal
60.0 dBu¥/m
limit1: —_
Margin: —]
L S T L TRt SETETRRIFIESS SRR ARSI SERRS SP F. B
i ]
40 J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, &
|5 -
30 ............. T N e
20 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, l“ | ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
10 oo T T L TaE T TR EETERET RIS SSRTRRT SRR FPT ST S
0.0 : P
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin
No- 1 MHz) |@Buvim)| (dB) |(dBuv/im)|(dBuvim)| (aB) | D= | Remerk
1 133.5491( 15.10 12.93 28.03 43.50 |-15.47| peak
2 201.4539| 17.57 15.18 32.75 43.50 |-10.75| peak
3 488.3263| 17.42 22.43 39.85 46.00 | -6.15| peak
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Test frequency: Above 1GHz radiation test data:
Remark: above 18 GHz,the test signal below the noise level,so the data was not perfromed.
Vertical

130.0 dBu¥/m

limit1 —_
120 ,,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,, e L |
SRS T S S S S SR TN S S
P I S S S S S T
90
80
70

60

50

40

300 . i 1 1 . ] 1 :
1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

No Freq. Reading | Factor | Result Limit [Margin
) (MHz) (dBuV/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB)

Detector Remark

2447.896( 45.08 -0.24 44.84 74.00 |[-29.16| peak

2 5156.313( 39.48 9.05 | 4853 7400 |-25.47| peak
3 7319.639( 36.31 1598 | 52.29 7400 |[-21.71| peak
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Horizontal

120.0 dBuV/m

limit1: —_—

Mmoo S U S S A oo A . =l

100 L SR S — RN W U N— SRR W
w [ SR S S SN S F SR

70

60

50

40

30

20.0 . i 1 H ' ] i i
1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 1460000 16300.0018000.00MHz

Freq. Reading | Factor Result Limit [Margin
No- | MHz)  |(gBuvim)| (dB) |(dBuvim) |(aBuvim)| (aB) |t | Remerk
4032.064| 39.01 | 257 | 4158 | 7400 |-3242| peak
2 4917.836| 4199 | 496 | 4695 | 74.00 |-27.05| peak
3 10470.942| 30.34 | 1842 | 4876 | 74.00 |-2524| peak
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7.1.11.1.2 Test mode: continuously transmit mode.
Test frequency : 30-1000MHz radiation test data:
Horizontal
60.0 dBu¥/m
limit1: —_—
Margin: — |
o
‘ - . 3
1 : - I
% | 2 -
. M T ewh
O o T LU S I N
0 [
0.0 : L : : R
30.000 40 50 60 70 80 300 400 500 600 700 10000 MHz
Freq. Reading | Factor | Result Limit [Margin
No- 1 MHz)  |aBuvim)| (dB) |(dBuv/im) |(@Buvim)| (dB) |PtE| Remak
33.2180| 18.30 16.82 | 3512 4000 | -4.88| peak
2 148.3951| 19.87 13.90 33.77 43.50 | -9.73 | peak
3 607.1806| 17.74 2437 | 4211 46.00 | -3.89 | peak
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Vertical
60.0 dBu¥/m
limit1: —_
Margin: — |
L T e R S T Iy SR
- | T
40 Jr ,,,,,,,,,,,, G : >|< ,T
; L X il :
X | | :
30 Pyl ' ...................... | .......... ‘ ...............
20 | ) ', ,,,,,,,,,,,,,,,, l 1R ] S R N S
T e . L . P S AP N LS
0.0 } i . i ; |
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MH=z
Freq. Reading | Factor Result Limit [Margin
No- | MHz)  |(aBuvim)| (@B) |(dBuvim)|(aBuvim)| (aB) |P=teEr| Remark
1 33.2180( 18.49 16.82 35.31 40.00 | -4.69 | peak
2 118.9285( 2347 12.77 36.24 4350 | -7.26 | peak
3 147.8747| 24.25 13.85 38.10 43.50 | -5.40( peak
4 412.5395| 20.57 21.46 42.03 46.00 | -3.97 | peak
5 488.3263| 19.51 22 43 41.94 46.00 | -4.06 | peak
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Test frequency : Above 1000MHz radiation test data: Fundamental and Harmonic.

Frequenc Detect Antepna Emission FCC Partl.S | Margin Antfenna Turntable
y Polarizat Level Subpart C Limit Height Angle
(MHz) | °F ion | (BuV/m) |  (dBuV/m) (dB) (m) ©)
Low frequency
2412 AV | Vertical 96.43 (Fund.) 1.0 10
4824 AV | Vertical 44.82 54.00 9.18 1.1 50
7236 AV | Vertical 43.66 54.00 10.34 1.0 60
9648 AV | Vertical 42.65 54.00 11.35 1.1 60
12060 AV | Vertical 40.95 54.00 13.05 1.1 90
14472 AV | Vertical 40.69 54.00 13.31 1.0 120
16884 AV | Vertical 40.74 54.00 13.26 1.0 20
19296 AV | Vertical 39.44 54.00 14.56 1.1 10
21708 AV | Vertical 39.23 54.00 14.77 1.0 120
24120 AV | Vertical 38.89 54.00 15.11 1.0 15
2412 AV  |Horizontal| 93.66 (Fund.) 1.1 50
4824 AV  |Horizontal| 47.44 54.00 6.56 1.0 40
7236 AV  |Horizontal| 41.22 54.00 12.78 1.0 20
9648 AV  |Horizontal| 39.88 54.00 14.12 1.1 110
12060 AV  |Horizontal|  39.65 54.00 14.35 1.1 40
14472 AV | Horizonta| 38.47 54.00 15.53 1.0 20
16884 AV  |Horizontal| 36.71 54.00 17.29 1.2 210
19296 AV  |Horizontal| 34.75 54.00 19.25 1.1 15
21708 AV  |Horizontal| 34.58 54.00 19.42 1.1 10
24120 AV  |Horizontal| 33.63 54.00 20.37 1.0 10
2412 PK | Vertical 99.75 (Fund.) 1.0 10
4824 PK | Vertical 54.43 74.00 19.57 1.0 230
7236 PK | Vertical 52.12 74.00 21.88 1.0 110
9648 PK | Vertical 49.25 74.00 24.75 1.1 100
12060 PK | Vertical 48.23 74.00 25.77 1.1 80
14472 PK | Vertical 47.78 74.00 26.22 1.1 60
16884 PK | Vertical 46.33 74.00 27.67 1.1 80
19296 PK | Vertical 46.30 74.00 27.70 1.1 70
21708 PK | Vertical 45.63 74.00 28.37 1.0 90
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24120 PK Vertical 42.12 74.00 31.88 1.1 135
2412 PK |Horizontal| 112.36 (Fund.) 1.1 10
4824 PK |Horizontal| 62.96 74.00 11.04 1.1 60
7236 PK |Horizontal| 53.63 74.00 20.37 1.1 10
9648 PK |Horizontal| 45.64 74.00 28.36 1.0 10
12060 PK |Horizontal| 44.84 74.00 29.16 1.2 10
14472 PK |Horizontal| 44.76 74.00 29.24 1.1 90
16884 PK |Horizontal| 44.69 74.00 29.31 1.1 120
19296 PK |Horizontal| 44.26 74.00 29.74 1.1 110
21708 PK |Horizontal| 42.37 74.00 31.63 1.2 150
24120 PK |Horizontal| 40.15 74.00 33.85 1.1 120

Middle frequency
2442 AV | Vertical 96.85 (Fund.) 1.1 25
4884 AV | Vertical 46.99 54.00 7.01 1.1 10
7326 AV | Vertical 42.33 54.00 11.67 1.0 60
9768 AV | Vertical 39.66 54.00 14.34 1.1 10
12210 AV | Vertical 37.85 54.00 16.15 1.2 20
14652 AV | Vertical 36.66 54.00 17.34 1.1 100
17094 AV | Vertical 35.98 54.00 18.02 1.1 80
19536 AV | Vertical 35.32 54.00 18.68 1.1 10
21978 AV | Vertical 33.43 54.00 20.57 1.1 10
24420 AV | Vertical 31.66 54.00 22.34 1.2 90
2442 AV |Horizontal| 93.26 (Fund.) 1.1 20
4884 AV | Horizontal 47.21 54.00 6.79 1.0 90
7326 AV |Horizontal| 41.21 54.00 12.79 1.1 120
9768 AV | Horizontal| 38.99 54.00 15.01 1.1 110
12210 AV | Horizontal] 35.36 54.00 18.64 1.1 50
14652 AV |Horizontal| 30.25 54.00 23.75 1.1 10
17094 AV |Horizontal| 29.25 54.00 24.75 1.1 120
19536 AV |Horizontal| 29.23 54.00 24.77 1.1 90
21978 AV |Horizontal] 29.21 54.00 24.79 1.2 10
24420 AV |Horizontal| 28.95 54.00 25.05 1.1 120
2442 PK Vertical 101.12 (Fund.) 1.1 110
4884 PK Vertical 55.36 74.00 18.64 1.1 80
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7326 PK Vertical 43.69 74.00 30.31 1.0 100
9768 PK Vertical 40.35 74.00 33.65 1.1 120
12210 PK Vertical 37.87 74.00 36.13 1.1 180
14652 PK Vertical 36.10 74.00 38.90 1.0 110
17094 PK Vertical 32.03 74.00 41.97 1.1 100
19536 PK Vertical 30.21 74.00 43.79 1.0 120
21978 PK Vertical 29.65 74.00 44.35 1.1 100
24420 PK Vertical 28.25 74.00 45.75 1.1 120
2442 PK |Horizontal| 99.36 (Fund.) 1.0 110
4884 PK |Horizontal| 52.36 74.00 21.64 1.0 135
7326 PK |Horizontal| 45.63 74.00 28.37 1.1 90
9768 PK |Horizontal| 40.14 74.00 33.86 1.1 60
12210 PK |Horizontal| 39.36 74.00 34.64 1.0 10
14652 PK |Horizontal| 37.44 74.00 36.56 1.2 150
17094 PK |Horizontal| 34.21 74.00 39.79 1.1 10
19536 PK |Horizontal| 38.86 74.00 35.14 1.0 50
21978 PK |Horizontal| 35.96 74.00 38.04 1.1 60
24420 PK |Horizontal| 34.16 74.00 49.84 1.0 60

High frequency
2462 AV | Vertical 99.09 (Fund.) 1.1 90
4924 AV | Vertical 43.34 54.00 10.66 1.1 40
7386 AV | Vertical 43.02 54.00 10.98 1.1 50
9848 AV | Vertical 38.69 54.00 15.31 1.0 40
12310 AV | Vertical 33.65 54.00 20.35 1.1 50
14772 AV | Vertical 32.26 54.00 21.74 1.0 60
17234 AV | Vertical 30.62 54.00 23.38 1.1 70
19696 AV | Vertical 30.13 54.00 23.87 1.1 80
22158 AV | Vertical 30.02 54.00 23.98 1.0 50
24620 AV | Vertical 29.25 54.00 24.75 1.1 120
2462 AV | Horizontal| 92.86 (Fund.) 1.0 10
4924 AV | Horizontal| 43.69 54.00 10.31 1.1 20
7386 AV |Horizontal| 41.58 54.00 12.42 1.0 50
9848 AV | Horizontal| 39.65 54.00 14.35 1.1 20
12310 AV | Horizontal| 37.85 54.00 16.15 1.1 80
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14772 AV |Horizontal] 35.69 54.00 18.31 1.2 120
17234 AV |Horizontal] 32.87 54.00 21.13 1.1 20
19696 AV |Horizontal| 32.55 54.00 21.45 1.2 10
22158 AV |Horizontal| 32.25 54.00 21.75 1.1 50
24620 AV |Horizontal| 30.25 54.00 23.75 1.0 90

2462 PK Vertical 102.59 (Fund.) 1.0 60
4924 PK Vertical 54.79 74.00 19.21 1.1 40
7386 PK Vertical 45.66 74.00 28.34 1.1 120
9848 PK Vertical 43.21 74.00 31.79 1.1 60
12310 PK Vertical 38.65 74.00 35.35 1.1 45
14772 PK Vertical 36.87 74.00 37.13 1.1 90
17234 PK Vertical 35.26 74.00 38.74 1.0 50
19696 PK Vertical 34.98 74.00 39.02 1.1 80
22158 PK Vertical 34.73 74.00 39.27 1.0 90
24620 PK Vertical 32.36 74.00 41.64 1.1 90
2462 PK |Horizontal| 98.69 (Fund.) 1.0 150
4924 PK |Horizontal| 51.36 74.00 22.64 1.0 50
7386 PK |Horizontal| 45.36 74.00 28.64 1.0 60
9848 PK |Horizontal| 43.52 74.00 30.48 1.1 50
12310 PK |Horizontal| 38.69 74.00 35.31 1.1 10
14772 PK |Horizontal| 37.26 74.00 36.74 1.0 50
17234 PK |Horizontal| 36.41 74.00 37.59 1.1 50
19696 PK |Horizontal| 34.65 74.00 39.35 1.0 50
22158 PK |Horizontal| 32.58 74.00 41.42 1.1 15
24620 PK |Horizontal| 31.65 74.00 42.35 1.0 50
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7.1.11.2 Modulation Technique :802.11G Mode
7.1.11.2.1 Test mode: continuously recevie mode.

Remark: the EUT was pretested at the high,middle and low channel, and the worse case was the low

Channel,so the data show was the low channel only.

Test frequency : 30-1000MHz radiation test data:

Vertical
60.0  dBuV/m
limit1: —_
Margin: — |
L |
" | J[ 2 3
. ]
| R S S S ™I SRR LT Lo A S AT
S . BEIREE R TINU AL oA
o | T8 e S S S S U O 10 8
0.0 i P ‘ : o
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin
No- 1 MHz)  |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) || Remerk
194.4985( 18.39 13.35 31.74 4350 |-11.76| peak
2 461.6313] 16.90 21.83 38.73 46.00 | -7.27 | peak
3 847.7763| 12.84 26.21 39.05 46.00 | -6.95 | peak
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Horizontal
60.0 dBuV/m
limit1: —_—
Margin: — |
" 3‘
‘ o , ]
1 |
o0 Pl N S S IS U 1. S NS YT 0 O IO LAY SR
o | L R e U T
0 [
0.0 : L : : F
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MH=z
Freq. Reading | Factor | Result Limit [Margin
No- 1 MHz)  |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) || Remerk
31.1822| 16.14 17.19 33.33 40.00 | -6.67 | peak
2 147.8747| 21.70 13.85 35.55 4350 | -7.95| peak
3 488.3263| 17.66 22.43 40.09 46.00 | -5.91 | peak
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Test frequency: Above 1GHz radiation test data:
Remark: above 18 GHz,the test signal below the noise level,so the data was not perfromed.
Vertical

1300 dBu¥/m

T e
) R N SN
Wl
T .

80

70

60

50

40

30.0 ' i i i i i i ' i
1000.0000 2700.00 4400.00 6100.00 ¥800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

Freq. Reading | Factor Result Limit  |Margin
No. (MHz)  |@Buv/im)| (dB) |(dBuv/m) |(dBuvim)| (dB) |Deector| Remark
1 1450019 4986 | -505 | 4481 7400 |-29.19] peak
2 4883.767| 4067 486 | 4553 | 7400 |-2847| peak
3 7319639| 3630 | 1256 | 4886 | 7400 |-25.14| peak
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Horizontal

110.0  dBu¥/m

limit1: —
. S . A ] S ] A e
e
2 S — S — S — . — A —
e SN .-, -H---
G0
L1}
40
30
20
10.0

1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12300.00 14600.00 16300.0018000.00MHz

Freq. Reading | Factor Result Limit  |Margin
No- | MHz) |(@Buvim)| (d@B) |(dBuv/m)|(dBuvim)| (aB) |Petector| Remark
1 2788577 4166 | 136 | 4302 | 7400 |-3098| peak
2 5071142| 3908 | 902 | 4810 | 7400 |-2590] peak
3 B103206| 3208 | 1814 | 5112 | 7400 |2288| peak
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7.1.11.2.2 Test mode: continuously transmit mode.
Test frequency : 30-1000MHz radiation test data:
Horizontal
60.0 dBuV/m
limit1: —_—
Margin: — |
1 S S SN S S B
\ J. ! j ‘ ' H h 1
o ; i S— — BT Sa
30 ............................ | R A RN | G
1
20 | ..... | 1 T B O L gLt L O N O A B
L1 I S R B B R I L e e L B b S
0.0 ‘ L ‘ : F
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MH=z
Freq. Reading | Factor Result Limit [Margin
No- 1 MHz)  |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (dB) || Remerk
200.7473| 10.79 14.89 25.68 4350 |-17.82| peak
2 488.3263| 14.91 22.43 37.34 46.00 | -8.66 | peak
3 847.7763| 12.36 26.21 38.57 46.00 | -7.43 | peak
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Vertical
60.0  dBu¥/m
limit1: —_
Margin: — |
w | o
P L i
“ JI 3
T
Lo 1 :
30 oot ST AR el 1 71| O |/ SRR SEES S
20 | W 'T] LY A VL | S S S S B
10 o AP P S
0.0 L L : : : Lo
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin
No- 1 MHz)  |@Buvim)| (dB) |(@Buvim)|(@Buvim)| (dB) | PSSt | Remark
93.6532( 19.51 11.45 30.96 43.50 |-12.54| peak
2 147.3560( 20.20 13.80 34.00 43.50 | -9.50 | peak
3 488.3263| 16.42 22.43 38.85 46.00 | -7.15 | peak
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Test frequency : Above 1000MHz radiation test data: Fundamental and Harmonic.

Frequenc Detect Antepna Emission FCC Part 1.5 | Margin Antfenna Turntable
y Polarizat Level Subpart C Limit Height Angle
(MHz) | °F ion | (BuV/m) |  (dBuV/m) (dB) (m) ©)
Low frequency
2412 AV | Vertical 87.40 (Fund.) 1.0 120
4824 AV | Vertical 42.55 54.00 11.45 1.2 10
7236 AV | Vertical 41.48 54.00 12.52 1.2 135
9648 AV | Vertical 40.04 54.00 13.96 1.0 120
12060 AV | Vertical 39.75 54.00 14.25 1.1 110
14472 AV | Vertical 38.74 54.00 15.26 1.0 100
16884 AV | Vertical 38.68 54.00 15.32 1.0 110
19296 AV | Vertical 38.42 54.00 15.58 1.2 30
21708 AV | Vertical 37.44 54.00 16.55 1.2 110
24120 AV | Vertical 37.37 54.00 16.63 1.0 100
2412 AV | Horizontal| 86.66 (Fund.) 1.0 90
4824 AV  |Horizontal| 41.02 54.00 12.98 1.0 60
7236 AV  |Horizontal| 40.36 54.00 13.64 1.1 100
9648 AV |Horizontal| 38.58 54.00 15.42 1.2 110
12060 AV  |Horizontal| 33.42 54.00 20.58 1.0 135
14472 AV | Horizonta| 32.42 54.00 21.58 1.1 120
16884 AV | Horizontal| 31.99 54.00 22.01 1.0 110
19296 AV | Horizontal| 32.09 54.00 2191 1.1 60
21708 AV  |Horizontal| 31.27 54.00 22.73 1.0 100
24120 AV  |Horizontal| 32.47 54.00 21.53 1.0 100
2412 PK | Vertical 101.78 (Fund.) 1.0 110
4824 PK | Vertical 55.13 74.00 18.87 1.0 30
7236 PK | Vertical 52.63 74.00 21.37 1.1 110
9648 PK | Vertical 50.32 74.00 23.68 1.0 100
12060 PK | Vertical 49.32 74.00 24.68 1.1 90
14472 PK | Vertical 47.87 74.00 26.13 1.0 60
16884 PK | Vertical 48.63 74.00 25.37 1.1 100
19296 PK | Vertical 45.36 74.00 28.64 1.0 110
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21708 PK Vertical 46.34 74.00 27.66 1.2 30
24120 PK Vertical 42.87 74.00 31.13 1.0 110

2412 PK |Horizontal| 98.63 (Fund.) 1.0 100
4824 PK |Horizontal| 52.69 74.00 21.31 1.0 90
7236 PK |Horizontal| 52.52 74.00 21.48 1.0 110
9648 PK |Horizontal| 46.89 74.00 27.11 1.0 110
12060 PK |Horizontal| 42.78 74.00 31.22 1.2 10
14472 PK |Horizontal| 41.36 74.00 32.64 1.0 90
16884 PK |Horizontal| 41.32 74.00 32.68 1.0 120
19296 PK |Horizontal| 41.03 74.00 32.97 1.0 110
21708 PK |Horizontal| 41.00 74.00 34.00 1.2 250
24120 PK |Horizontal| 36.95 74.00 37.05 1.0 20
Middle frequency
2442 AV | Vertical 88.69 (Fund.) 1.1 100
4884 AV | Vertical 43.86 54.00 10.14 1.2 110
7326 AV | Vertical 43.58 54.00 10.42 1.0 30
9768 AV | Vertical 42.36 54.00 11.64 1.0 110
12210 AV | Vertical 39.42 54.00 14.58 1.2 100
14652 AV | Vertical 40.00 54.00 14.00 1.2 90
17094 AV | Vertical 39.40 54.00 14.60 1.0 60
19536 AV | Vertical 37.44 54.00 16.56 1.0 100
21978 AV | Vertical 36.04 54.00 17.96 1.0 110
24420 AV | Vertical 35.66 54.00 18.34 1.2 30
2442 AV |Horizontal| 86.96 (Fund.) 1.0 110
4884 AV | Horizontal 42.54 54.00 11.36 1.0 10
7326 AV |Horizontal| 42.38 54.00 11.62 1.0 45
9768 AV | Horizontal| 38.69 54.00 15.31 1.2 90
12210 AV |Horizontal| 36.58 54.00 17.42 1.1 60
14652 AV |Horizontal| 34.75 54.00 19.25 1.1 100
17094 AV |Horizontal| 35.75 54.00 18.25 1.1 110
19536 AV |Horizontal| 35.32 54.00 18.68 1.2 30
21978 AV |Horizontal| 33.43 54.00 20.57 1.2 110
24420 AV | Horizontal] 33.36 54.00 20.64 1.1 10
2442 PK Vertical 101.26 (Fund.) 1.0 50
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4884 PK Vertical 53.69 74.00 20.31 1.1 90
7326 PK Vertical 51.00 74.00 23.00 1.0 60
9768 PK Vertical 49.12 74.00 24.88 1.1 100
12210 PK Vertical 48.36 74.00 25.64 1.0 110
14652 PK Vertical 47.69 74.00 26.31 1.2 30
17094 PK Vertical 48.34 74.00 25.66 1.1 110
19536 PK Vertical 46.38 74.00 27.62 1.1 10

21978 PK Vertical 46.98 74.00 27.02 1.1 90
24420 PK Vertical 45.23 74.00 28.74 1.2 60
2442 PK |Horizontal| 98.96 (Fund.) 1.0 100
4884 PK |Horizontal| 51.23 74.00 22.77 1.1 45
7326 PK |Horizontal| 48.87 74.00 25.13 1.1 90
9768 PK |Horizontal| 45.64 74.00 28.36 1.1 10
12210 PK |Horizontal| 44.84 74.00 29.16 1.1 145
14652 PK |Horizontal| 44.89 74.00 29.11 1.2 190
17094 PK |Horizontal| 44.69 74.00 29.31 1.1 160
19536 PK |Horizontal| 44.26 74.00 29.74 1.0 100
21978 PK |Horizontal| 42.37 74.00 31.63 1.1 100
24420 PK |Horizontal| 39.87 74.00 34.13 1.1 50
High frequency
2462 AV | Vertical 88.72 (Fund.) 1.1 100
4924 AV | Vertical 42.30 54.00 11.70 1.0 60
7386 AV | Vertical 42.22 54.00 11.78 1.2 120
9848 AV | Vertical 42.00 54.00 12.00 1.0 120
12310 AV | Vertical 40.95 54.00 13.05 1.1 10
14772 AV | Vertical 40.69 54.00 13.31 1.1 45
17234 AV | Vertical 40.74 54.00 13.26 1.1 90
19696 AV | Vertical 39.04 54.00 14.96 1.1 10
22158 AV | Vertical 39.65 54.00 14.35 1.1 45
24620 AV | Vertical 35.89 54.00 18.11 1.1 90
2462 AV | Horizontal| 86.96 (Fund.) 1.0 60
4924 AV | Horizontal| 42.66 54.00 11.34 1.2 10
7386 AV | Horizontal| 42.36 54.00 11.64 1.2 10
9848 AV | Horizontal| 40.33 54.00 13.67 1.0 100
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12310 AV |Horizontal| 40.85 54.00 13.15 1.1 160
14772 AV |Horizontal] 38.91 54.00 15.09 1.2 10
17234 AV |Horizontal| 36.71 54.00 17.29 1.0 45
19696 AV |Horizontal| 34.75 54.00 19.25 1.0 90
22158 AV |Horizontal| 34.32 54.00 19.68 1.1 160
24620 AV |Horizontal| 33.33 54.00 20.67 1.0 10

2462 PK Vertical 105.36 (Fund.) 1.0 10
4924 PK Vertical 54.27 74.00 19.73 1.1 45
7386 PK Vertical 50.14 74.00 23.86 1.0 90
9848 PK Vertical 50.34 74.00 23.66 1.0 60
12310 PK Vertical 49.89 74.00 24.11 1.1 10
14772 PK Vertical 49.63 74.00 24.37 1.2 110
17234 PK Vertical 49.68 74.00 24.32 1.2 45
19696 PK Vertical 47.98 74.00 26.02 1.2 120
22158 PK Vertical 47.68 74.00 26.32 1.1 10
24620 PK Vertical 47.36 74.00 26.64 1.4 45
2462 PK |Horizontal| 101.25 (Fund.) 1.1 90
4924 PK |Horizontal| 52.36 74.00 21.64 1.0 60
7386 PK |Horizontal| 47.56 74.00 26.44 1.0 10
9848 PK |Horizontal| 46.36 74.00 27.64 1.2 120
12310 PK |Horizontal| 46.85 74.00 27.15 1.1 10
14772 PK |Horizontal| 45.85 74.00 28.15 1.1 45
17234 PK |Horizontal| 45.65 74.00 28.35 1.1 10
19696 PK |Horizontal| 43.69 74.00 30.31 1.0 45
22158 PK |Horizontal| 43.45 74.00 30.55 1.1 90
24620 PK |Horizontal| 40.63 74.00 33.37 1.0 160
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7.2 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the
device. The use of a permanently attached antenna to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. This product has a

permanent antenna, fulfill the requirement of this section.

7.3 Maximum Peak Output Power

Test Requirement: FCC Part15 Paragraph 15.247

Test Method: Based on ANSI 63.4:2003

Test mode: Compliance test in the worse case: Tx Lower/Tx Middle/Tx
Upper

Requirements: Regulation 15.247(b) The limit of Maximum Peak Output

Power Measurement is 1.0W
7.3.1 Test procedure:

The following test procedure as below:

The transmitter output (antenna port) was connected to the spectrum analyzer.EUT and its
simulators are placed on a table, let EUT working in test mode,then test it.

The bandwidth of the fundamental frequency was measured with the spectrum analyser using
IMHz RBW and 3MHz VBW.

7.3.2 Test Setup View

EUT Spectrum Analyzer

\4
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Test Result: The unit does meet the FCC requirements.
Test mode: IEEE 802.11B

Teuchama | Lo [0t [0 | e | "
Lower 2412 15.23 33.34 1.0 conducted
Middle 2442 17.25 53.09 1.0 conducted
Upper 2462 13.65 23.17 1.0 conducted

Test mode: IEEE 802.11G

Teuchama | Lo [0t [0 | | "
Lower 2412 12.36 17.22 1.0 conducted
Middle 2442 13.61 22.96 1.0 conducted
Upper 2462 10.25 10.59 1.0 conducted

Note: According to 47 CFR Part 15 Subpart C Section 15.247 (b),the the maximum
allowable power for this device is 1.0W.
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7.4 Band Edges Measurement:

Test Requirement: FCC Partl15 C

Test Method: Based on FCC Partl5 Paragraph 15.247

Test mode: The EUT work in test mode(Tx) and test it

Requirements: According to §15.247(d), in any 100 kHz bandwidth outside

the frequency bands in which the spread spectrum intentional radiator in operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with
the radiated emission limits specified in 15.209(a) (see Section 15.205(c)).

Test Procedures: The unit does meet the FCC requirements.
Set the spectrum analyzer in the following setting in order to capture the lower and upper

band-edges of the emission:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO
(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

Please refer the graph as below:
Remark:the EUT was prestested in horizontal and vertical, and the worse case was the vertical

polarition,so the data show was the vertical only.
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Test mode:IEEE 802.11B
Low channel:

Detector mode:Peak/Average

110.0 dBuV/m
Limit: —_—
3 AVG:
X
Fiil
%
2
30.0
2362.000 237200 238200 239200 2402.00 241200 2422 00 2432 00 2442 00 2462.00 MH=z
200 dBu¥/m
Limit: —_—
%
g
40
[N}
1000000 355000 610000 865000 11200.00 13750.00 16300.00 18850.00 21400.00 2650000 MH=z
Test results
Freq. Ant.Pol. Reading Ant./CF Act. Limit
Peak AV Peak AV Peak AV Note
(MHz) H/V (dBuV) | (dBuV) | CHdB) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
2390.00 \Y 24,70 | 12.87 33.76 58.46 46.63 74.00 54.00 X/E
2412.95 V 65.97 | 62.64 33.78 99.75 96.43 X/F
4824.55 Vv 48.66 39.05 5.77 54.43 44 .82 74.00 54.00 X/H
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High channel:

Detector mode:Peak/Average

FCC ID:YCJ003-XXXXXXX

1100 dBuV/m
1 Limit: —_—
%2 AVG:
FiLl
%
4
30.0
2412.000 2422 00 2432 00 2442 00 2452 00 246200 2472.00 2482 .00 2492 .00 2512.00 MH=z
800 dBu¥/m
Limit: —_—
%
&
40
0.0
1000000 3I550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MH=z
Test results
Freq.« Ant.Pol.» Reading- Ant./CF» Act.e Limt. Note-
(MHz)- H/V: | Peake | AVo CF(dB)-| Peaks AV Peake AV
(dBuV)«| (dBuV)e (dBuV/m)-| (dBuV/m)e| (dBuV/m)-| (dBuV/m)-
2459.25. Ve 68.74- | 65.24- | 33.85. | 102.59. 99.09. e o o
2483.50- Ve 2367+ | 13.13- | 33.89. | 57.56- 47.02- 74.00 54.00 e
4925.26¢ Ve 48.66- | 37.21- | 6.13¢ 54.79- 43.340 74.00- 54.00 e
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Test mode:IEEE 802.11G
Low channel:

Detector mode:Peak / Average

1100 dBuV/m
Limit: —_—
4 AVG:
X
3
FiLl
1
X
Z VAN
30.0
2362.000 2372 00 2382 00 2392 00 2402.00 241200 2422 00 243200 2442 .00 2462.00 MH=z
800 dBu¥/m
Limit: —
1
X
2
b4
40
0.0
1000000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Test results
Freq.« Ant.Pol.- Reading- Ant /CF- Act.e Limite Noter
(MHz)e | H/V. | Peake | AV. CF(dB)-| Peako AV Peake. AV
(dBuV)«| (dBuV). (dBuV/m)-| (dBuV/m)-| (dBuV/m)-| {dBuV/m)-
2390.00. Vo 23.8le | 13.160 | 33.76¢ 57.57 46.92- 74.00- 74.00- | ¢
2413.20- Ve 53.61« | 67.99-| 33.79. | 101.78- 87.40- ¢ " e
4824 23, Ve 48.88- | 36.30- 6.25. 55.13. 42.55. 74.00. 54.00- | o
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High channel:

Detector mode:Peak / Average

FCC ID:YCJ003-XXXXXXX

1100 dBu¥/m
1 Limit: —
® AVG:
2
Fill
3
X
4
30.0
2412 000 2422 00 2432 00 2442 00 2452 00 246200 2472 00 2482 00 2492 00 251200 MHz
800 dBu¥/m
Limit: —
1
g
40
0.0
1000000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 2140000 26500.00 MHz
Test results
Freq. Ant.Pol. Reading Ant./CF Act. Limit
Peak AV Peak AV Peak AV Note
(MH2) HIV (dBuV) | (dBuV) | CF(dB) | (dBuV/m) | (dBuV/m) | (dBuV/m) | (dBuV/m)
2457.35 \ 7151 | 54.87 | 33.85 105.36 88.72 X/F
2483.50 Vv 2472 | 12.89 | 33.89 58.61 46.78 74.00 54.00 X/E
4923.54 V 47.66 35.69 6.61 54,27 42.3 74.00 54.00 X/H
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7.5 6dB Bandwidth Measurement

7.5.1 Limit:
According to §15.247(a)(2), systems using digital modulation techniques may operate in
the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.
The requirements in this clause are only applicable to equipment using frequency hopping
spread spectrum (FHSS) modulation.
7.5.2 Test Procedure:
1. Place the EUT on the table and set it in the transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
3. Set the spectrum analyzer as RBW = 100kHz, VBW = 300kHz,Sweep = auto.
4. Mark the peak frequency and —6dB (upper and lower) frequency.
5. Repeat until all the rest channels are investigated.
7.5.3 Test Setup:
EUT »| Spectrum Analyzer
7.5.4 Operating Environment:
Temperature: 25.50 °C
Humidity: 51 % RH
Barometric Pressure: 1012 mbar
WALTEK SERVICES
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755 Test Result

Test mode:IEEE802.11B
Low channel

® *RBW 100 kHz Delta L [T1 ]
*WBEW 300 kHz 0.1% 15
- - e 12.180 10

EWT 5 ma

20

Center Z2.41314 GHz 3 MHZ/S Span 30 MHz

Middle channel

® *RBW 100 kHz Delta 1 [T1 ]
*WBW 300 kHz
& *"Att [

EWT % ms

1 PE

30

20

Center 2.43724 GH=z 3 MHEZ/S Span 30 MH=
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High channel

*REBW 100 kH= Delta 1 [T1 ]
*VBW 300 kH=z C
EWT 5 ma

M e E

Center 2.46244 GHz 3 MHEz/ Span 30 MH=z
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Test mode: IEEE802.11G
Low channel

® 1

117 depv

FCC ID:YCJ003-XXXXXXX

*REW 100 kHz Delta 1
*VBW 300 kH=z

SWT 5 ma

30

20

Center 2,41314 GH:z

Middle channel

®

Ref 117 4dBEpvV 30 de

MEz/

Span 30 ME=z

*RBW 100 kHz
*WBW 300 kH=z
SWT 5 ms

TTTRY SR

|-oC

Lo

20

Center 2.43724 GHz

WALTEK SERVICES
Reference No.: WT11063132-D-E-F

Span 30 MHEH=



Page:62 of 110
GLOBALSCALE TECHNOLOGIES, INC. FCC ID:YCJ003-XXXXXXX

High channel

® *RBW 100 kH=z Delta 1 [Tl ]
*WBW 300 kH=zZ 1.27 dB

Ref 117 dBpv Attt 30 dB EWT & ms 16.620000000 MHz
MH =
Lt O TU E Markdr| 1 (T3
SR B YOS W ¥ PN Y AN A -pa_apav|EN
Dz 1od- 89 dpuv (2L ABSEA0P00 GH=
oo ‘1) R 31
AR H | T
S0

} - N o

v A

.

=

- S |
20 | |

Center Z2.4619%6 GH=z 3 MH=z/ Span 30 MH=z

WALTEK SERVICES
Reference No.: WT11063132-D-E-F



Page:63 of 110
GLOBALSCALE TECHNOLOGIES, INC. FCC ID:YCJ003-XXXXXXX

7.6 Peak Power Spectral Density Measurement

7.6.1 Limit:

According to §15.247(e), for digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8§ dBm in any
3 kHz band during any time interval of continuous transmission.

According to §15.247(f), the digital modulation operation of the hybrid system, with the
frequency hopping turned off, shall comply with the power density requirements of

paragraph (d) of this section.
7.6.2 Test Procedure:

1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to the spectrum analyzer.

2. Set the spectrum analyzer as RBW = 3kHz, VBW = 10kHz, Span = 500kHz,
Sweep=100s

3. Record the max. reading.

4. Repeat the above procedure until the measurements for all frequencies are completed.

7.6.3 Test Setup:

EUT

A 4

Spectrum Analyzer

7.6.4 Operating Environment:

Temperature: 25.5 °C
Humidity: 51 % RH
Barometric Pressure: 1012 mbar
EUT Operation Condition:

The EUT was programmed to be in continuously transmitting mode.

7.6.5 Test Result:
Test Result: PASS

Please refer to the below photos for more details.

WALTEK SERVICES
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Test mode:IEEE802.11B
Low Channel

[
)
Mo

Center 2.413461 GH=z 50 kHz/ Span 500 kHz

Middle Channel

@ *EBW I kHz Marker 1 [T1 ]
*VEW 10 kHz 5.34 dBm

Ref 0 dBm *Att 30 dB *EWT 100 s £.438445000 GHz

= HM"’”\Wﬂﬁﬂf\mﬂn AN

a0

&0

100

Center 2.438444 GHz 50 kHz/ Span 500 kH=z
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High Channel

® “REW 3 kHz Marker 1 [T1 ]
*VEW 10 kHz —6.

Ref 0 dBEm *Ate 30 dB *SWT 100 =

|— &0

o0

Center 2.463454 GH=z 50 kHz/ Span 500 kHz
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Test mode: IEEE802.11G

Low Channel
® . ELE
[ |
.Y, Ex
B AN nl (\Mﬂﬂj\wﬁﬂr« Maaln ananndia,
UU/VUUWUWU”U” L M UW\UUUU“"““
Center 2.416399 GHz 50 kHz/ Span 500 kHz
Middle Channel
® o o
” i
16 E
= Wﬂ N e ﬂhﬂ\nnﬁ ﬂ“ﬂuﬂmﬂnhﬂn A
UL AT
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High Channel

® *REW 3 kHz Marker 1 [T1 ]
“VEW 10 kHz -11.64 dBm
> 455794000 A

Ref Q dBm *ALL 30 de *SWT 100 =

Center 2.,4557%4 GH=z 50 kHz/ Span 500 kHz
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7.7 RF Exposure Test

Test Requirement: FCC Part 2 Subpart J

Test Method: Based on FCC Part 15 Paragraph 15.247

Requirements: The EUT work in test mode(Tx) and test it
Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures
that the public is not exposed to radio frequency energy levels in excess limit for maximum
permissible exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device
has been defined as a mobile device whereby a distance of 0.2 m normally can be maintained
between the user and the device.

The procedures / limit
(A) Limits for Occupational / Controlled Exposure

Frequency Range| SEENETEN MR T | power Density )| ATEERE T
(V/Im) (A/m) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842 / 4.89/f (900 / H)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Electric Field | Magnetic Field Averaging Time

= R P Densi
reauency Range| strength () | Strength (H) | PN DenSIY () | it lor s

(V/im) (A/m) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

Note: f = frequency in MHz ; *Plane-wave equivalent power density
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MPE Calculation Method

A 2
E (V/m) = 30XTPXG Power Density: Pd (W/m?) = _3E
77

E = Electric field (V/m)
P = Peak RF output power (W)
G = EUT Antenna numeric gain (numeric)
d = Separation distance between radiator and human body (m)
The formula can be changed to
Pd — 30xPxG
377xd?
From the peak EUT RF output power, the minimum mobile separation distance,

d=0.2m, as well as the gain of the used antenna, the RF power density can be obtained

Test mode: IEEE 802.11B

Antenna Power Limit of
. Antenna Gain| Peak Output | Peak Output W Power
Gain . Density (S) . Test Result
(dBi) (numeric) |Power (dBm) | Power (mW) (mW/em2) Density (S)
(mW/cm2)
0 1 15.23 33.34 0.0105 1 Complies
0 1 17.25 53.09 0.0167 1 Complies
0 1 13.65 23.17 0.009996 1 Complies
Test mode: IEEE 802.11G
Antenna Power Limit of
. Antenna Gain| Peak Output | Peak Output . Power
Gain . Density (S) . Test Result
(dBi) (numeric) |Power (dBm) | Power (mW) (mW/em2) Density (S)
(mW/cm2)
0 1 12.36 17.22 0.00543 1 Complies
0 1 13.61 22.96 0.00724 1 Complies
0 1 10.25 10.59 0.00334 1 Complies
WALTEK SERVICES
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7.8 Photographs of Test Setup for CRX and CTX

Radiation Emission Test View For 30MHz-1000MHz

Radiation Emission Test View For 1GHz-25GHz

WALTEK SERVICES
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8 FCC Part 15C Requirements for Bluetooth

8.1 Radiation Emission Test

Test Requirement: FCC Partl5 Paragraph 15.247

Test Method: Based on ANSI 63.4:2003

Frequency Range: 30MHz to 25GHz

Measurement Distance: 3m

Detector: Peak for pre-scan (120kHz resolution bandwidth)

Quasi-Peak if maximised peak within 6dB of limit

8.1.1 Test Equipment

Please refer to Section 5 this report.

8.1.2 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The

factors contributing to uncertainties are spectrum analyzer, cable loss, antenna factor
calibration, antenna directivity, antenna factor variation with height, antenna phase center
variation, antenna factor frequency interpolation, measurement distance variation, site

imperfections, mismatch (average), and system repeatability.

Based on ANSI C63.4:2003, The Treatment of Uncertainty in EMC Measurements, the best
estimate of the uncertainty of a radiation emissions measurement at WALTEK SERVICES
EMC Lab is +/-5.03 dB.

8.1.3 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum
emission level.
3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out
the maximum emissions.
4. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.
5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

WALTEK SERVICES
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6. Repeat above procedures until the measurements for all frequencies are complete.
7. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case

is shown in the report.

8.1.4 Radiated Test Setup

The radiated emission tests were performed in the 3m Semi-Anechoic Chamber test site,
using the setup accordance with the ANSI C63.4:2003, The specification used in this report
was the FCC Part15 Paragraph 15.209 limits and Paragraph 15.247 limits.

Antenma
Antena Tower

%

l-dm
Variahle :

’— L —
EUT

Grovmd
Plane alcin

\

il

& Twn Table

Test Recelver
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8.1.5 Spectrum Analyzer Setup

FCC ID:YCJ003-XXXXXXX

According to FCC Part15 Paragraph 15.247 Rules, the system was tested to 25000 MHz.

Below 1GHz

Start Frequency
Stop Frequency
Sweep Speed
[F Bandwidth
Video Bandwidth
Quasi-Peak Adapter Bandwidth
Quasi-Peak Adapter Mode
Resolution Bandwidth
Above 1GHz

Start Frequency

Stop Frequency

Sweep Speed

[F Bandwidth

Video Bandwidth

Quasi-Peak Adapter Bandwidth
Quasi-Peak Adapter Mode
Resolution Bandwidth

30 MHz
1000 MHz
Auto

120 kHz
100KHz
120 kHz
Normal
100KHz

1000 MHz
25000MHz
Auto

120 kHz
IMHz

120 kHz
Normal
IMHz

8.1.6 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor — Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with

the applicable limit. For example, a margin of -7dBuV means the emission is 7dBuV below

the maximum limit for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Class B Limit

WALTEK SERVICES
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8.1.7 Summary of Test Results

According to the data in section 8.1.11, the EUT complied with the FCC Partl5 Paragraph
15.247 standards.

8.1.8 EUT Operating Condition

The EUT was tested in Continuously Transmit, and Continuously Receive Mode.

8.1.9 Radiated Emissions Limit on Paragraph 15.209

Frequency(MHZ) | Distance(m) Field strength(dBuV/m)
30-88 3 40.0
88-216 3 43.5
216-960 3 46.0
Above 960 3 54.0

Note:
(1) RF Voltage(dBuV)=20 log RF Voltage(uV)
(2) In the Above Table,the tighter limit applies at the band edges.
(3) Distance refers to the distance in meters between the measuring instrument antenna.
(4)The emission limit in this paragraph is based on measurement instrumentaion employing an
average detector.Measurement using instrumentation with a peak detector
function,corresponding to 20dB above the maximum permitted average limit.
(5)Above 1GHz, mark a Peak and average measurements for all emissions,Limit for peak is
74dBuV/m,According to Part15.35(b) and average is 54BuV/m.
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8.1.10 Radiated Emissions Test Result

Formula of conversion factors:the field strength at 3m was egtablished by adding
The meter reading of the spectrum analyzer (which is set to read in units of dBuV/m)
To the antenna correction factor supplied by the antenna manufacturer. The antenna
Correction factors are stared in terms of dB.The gain of the pressletor was accounted

For in the spectrum analyser meter reading.

Example:
Freq(MHz) Meter Reading +ACF=FS
33 20dBuV+10.36dB=30.36dBuV/m @3m

8.1.11 Radiated Emission Data

Test Item: Radiated Emission Data
Test Voltage: Adapter input 120.0V
Test Mode: TX On
Temperature: 25.0°C
Humidity: 51%RH
Test Result: PASS
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8.1.11.1 Test mode: continuously recevie mode.
Remark: the EUT was pretested at the high,middle and low channel, and the worse case was the low
Channel,so the data show was the low channel only.

Test frequency : 30-1000MHz radiation test data:

Vertical:

60.0 dBu¥Y/m

limit1: _—

Margin: R

40

30

20

0.0 ) I ] ] H )
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz

No. (ﬁﬁf‘z') (ggﬁsflprg) ii‘ét?r (dgii/ljlrtn) (dEL;:JT/lftm) M(Z'?é’)'" Detector | - Remrk
1 305977| 068 | 1613 | 1681 | 4000 |-23.19| peak

2 2852611| 1303 | 18.04 | 3107 | 46.00 |-1493| peak

3 313.6482| 925 | 19.00 | 2825 | 46.00 |-17.75| peak

2 565.9776| 1155 | 23.74 | 3529 | 46.00 |-10.71| peak
WALTEK SERVICES
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FCC ID:YCJ003-XXXXXXX

Horizontal
60.0 dBu¥Y/m
! limit1: —
Margin: — |
T .........................................
T
0 J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
| I 4
30 SRR N A SN U N N S 3 R N N S A N 4
' :
20 , |
T & BN . L L S S SN S B
0.0 : L : ; : N
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor | Result Limit |Margin
No- | MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) || R
1 99.4177| 14.12 12.93 27.05 43.50 |-16.45| peak
2 210.8690| 12.91 16.73 29.64 43.50 |-13.86| peak
3 2294220 16.70 16.85 33.55 46.00 |-12.45| peak
4 760.2867| 7.95 2544 | 3339 | 46.00 |-12.61| peak
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Test frequency: Above 1GHz radiation test data:
Remark: above 18 GHz,the test signal below the noise level,so the data was not perfromed.
Vertical

90.0 dBu¥Y/m

limit1: —
80 : : limit2: —

70

60

50

40

30

20

10

0
- e

20 | e o S

-30.0 H H H ' ] H H
1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

No Freq. Reading [ Factor | Result Limit |Margin
' (MHz) (dBuV/m)| (dB) [(dBuV/m) |(dBuV/m)| (dB)

Detector Remark

4338.677| 35.84 7.16 43.00 74.00 [-31.00 peak

2 7353.707| 29.64 16.06 45.70 74.00 |-28.30| peak
3 10334.669| 30.10 20.72 50.82 74.00 |-23.18| peak
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Horizontal

90.0 dBuV/m

] limit1:
80 : : limit2: —

70

60

50

40

30

20

10

-10

-20

-30.0 i 1 H . H H H
1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

No. (inriqz') (5533/'/””% ii%t?r (dgis\’/ljflr:'l) (déhr{]/‘}m) M(?irag)m Detector | Remark
1 4815.631| 3438 | 477 | 3915 | 7400 |-34.85 peak

2 8052.104] 3068 | 14.91 | 4550 | 7400 |-2841| peak

3 10334.669| 3256 | 18.05 | 5061 | 7400 |-23.39| peak

Z 14082.164| 2666 | 2301 | 4967 | 7400 |-24.33 peak
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8.1.11.2 Test mode: continuously transmit mode.
Test frequency :30-1000MHz radiation test data:

Vertical:
60.0 dBu¥/m
limit1: —
Margin: —_—
) E
40
30
20
10
0.0 : L : : L
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No. | MHz) |@Buvim)| (dB) |(dBuvim)|(@Buvim)| (@B) | P | Remar
554829 19.41 13.40 32.81 40.00 | -7.19 QP
2 246.1238| 27.90 17.06 44 96 47.00 -2.04 QP
3 298.5932( 20.60 18.30 38.90 47.00 | -8.10 QP
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Horizontal :

60.0  dBuV/m
. limat1: —
Margin: —
IR S 0 N O SO S O O O 1
. o : L
: : : : J : : : -
40 ' ' : U R R ' ‘ L X
' : : :| Ll s : : o
S S 8 O N O S B A
20
e T —
0.0 : P : : : : o
30000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freg. Reading | Factor Result Limit |Margin
No- |\ (MHz) |(dBuv/im)| (dB) |(dBuV/m)|(dBuVim)| (dB) | D& | Remark
1 99.4177| 12.36 12.93 2529 43.50 |-18.21| peak
2 231.0399| 19.42 16.84 36.26 46.00 | -9.74 | peak
3 760.2867| 14.95 25.44 40.39 46.00 | -5.61| peak
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Test frequency above 1GHz test data record:

And the below is the Fundamental and Harmonic

Frequenc Antenna | Emission FCC Partl5 . Antenna | Turntable
Detect . ... | Margin .
y Polarizat Level Subpart C Limit dB) Height Angle
(MHz) | ' ion | (dBuV/m)| (dBuV/m) ( (m) ©)
Low frequency
2402.00 AV Vertical 96.52 (Fund.) 1.2 150
4804.00 AV Vertical 41.02 54.00 13.98 1.2 0
7206.00 AV Vertical 35.23 54.00 19.73 1.5 120
9608.00 AV Vertical 32.52 54.00 21.48 1.8 60
12010.00 | AV Vertical 31.25 54.00 22.75 1.6 90
14412.00 AV Vertical 31.01 54.00 22.99 1.4 120
16814.00 | AV Vertical 30.02 54.00 23.98 1.7 100
19216.00 | AV Vertical 30.67 54.00 23.33 1.5 180
21618.00 | AV Vertical 29.63 54.00 24.34 1.6 120
24020.00 | AV Vertical 29.01 54.00 24.99 1.2 135
2402.00 AV | Horizontal | 92.23 (Fund.) 1.2 120
4804.00 AV | Horizontal 41.12 54.00 12.88 1.2 150
7206.00 AV | Horizontal 36.21 54.00 17.79 1.5 120
9608.00 AV | Horizontal 34.25 54.00 19.75 1.2 180
12010.00 AV Horizontal 33.21 54.00 20.79 1.5 135
14412.00 | AV | Horizonta 31.25 54.00 22.75 1.2 120
16814.00 AV Horizontal 30.74 54.00 23.26 1.5 180
19216.00 | AV | Horizontal 32.01 54.00 21.99 1.8 60
21618.00 | AV | Horizontal 31.53 54.00 22.47 1.2 90
24020.00 | AV | Horizontal 30.01 54.00 23.99 1.5 90
2402.00 PK Vertical 106.41 (Fund.) 1.5 180
4804.00 PK Vertical 4521 74.00 29.64 1.8 30
7206.00 PK Vertical 40.01 74.00 33.99 1.6 110
9608.00 PK Vertical 37.42 74.00 36.58 1.4 100
12010.00 PK Vertical 36.21 74.00 37.79 1.2 90
14412.00 PK Vertical 32.01 74.00 41.99 1.2 60
16814.00 PK Vertical 33.21 74.00 40.79 1.4 90
19216.00 PK Vertical 30.10 74.00 43.90 1.2 120
21618.00 PK Vertical 29.01 74.00 44.99 1.7 120
24020.00 PK Vertical 29.01 74.00 44.99 1.4 135
2402.00 PK Horizontal 102.32 (Fund.) 1.8 180
4804.00 PK | Horizontal 41.24 74.00 32.76 1.8 60
7206.00 PK Horizontal 38.25 74.00 35.75 1.8 120
9608.00 PK | Horizontal 36.98 74.00 37.02 1.2 180
12010.00 PK | Horizontal 35.69 74.00 38.31 1.2 90
14412.00 PK | Horizontal 35.62 74.00 38.38 1.5 90
16814.00 PK | Horizontal 33.35 74.00 40.65 1.8 150
19216.00 PK | Horizontal 33.01 74.00 40.99 1.5 150
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21618.00 PK | Horizontal 30.21 74.00 43.79 1.2 120
24020.00 PK | Horizontal 30.01 74.00 43.99 1.2 180
Middle frequency
2441.00 AV Vertical 92.21 (Fund.) 1.5 0
4882.00 AV Vertical 39.02 54.00 14.98 1.2 90
7323.00 AV Vertical 35.21 54.00 18.71 1.0 90
9764.00 AV Vertical 33.33 54.00 20.67 1.2 0
12205.00 | AV Vertical 32.02 54.00 21.98 1.2 0
14646.00 | AV Vertical 32.01 54.00 21.99 1.2 150
17087.00 | AV Vertical 30.26 54.00 23.74 1.5 0
19528.00 | AV Vertical 30.01 54.00 23.99 1.5 0
21969.00 | AV Vertical 29.02 54.00 24.98 1.8 180
24410.00 | AV Vertical 28.23 54.00 25.77 1.2 90
2441.00 AV Horizontal 92.96 (Fund.) 1.0 120
4882.00 AV | Horizontal 35.69 54.00 18.31 1.0 90
7323.00 AV | Horizontal 34.25 54.00 19.75 1.5 270
9764.00 AV | Horizontal 33.52 54.00 20.48 1.2 120
12205.00 | AV | Horizontal 31.21 54.00 22.79 1.2 150
14646.00 | AV | Horizontal 30.25 54.00 23.75 1.4 180
17087.00 | AV | Horizontal 29.25 54.00 24.75 1.6 135
19528.00 | AV | Horizontal 28.36 54.00 25.64 1.4 90
21969.00 | AV | Horizontal 28.02 54.00 25.98 1.2 150
24410.00 | AV | Horizontal 28.02 54.00 25.98 1.7 120
2441.00 PK Vertical 107.52 (Fund.) 1.0 0
4882.00 PK Vertical 4421 74.00 29.79 1.1 90
7323.00 PK Vertical 38.25 74.00 35.75 1.4 100
9764.00 PK Vertical 37.94 74.00 36.06 13 120
12205.00 PK Vertical 37.87 74.00 36.13 1.7 180
14646.00 PK Vertical 36.10 74.00 38.90 1.2 0
17087.00 PK Vertical 32.03 74.00 41.97 1.4 0
19528.00 PK Vertical 30.21 74.00 43.79 1.5 120
21969.00 PK Vertical 28.30 74.00 45.70 1.5 135
24410.00 PK Vertical 28.30 74.00 45.70 1.2 120
2441.00 PK Horizontal 103.45 (Fund.) 1.0 0
4882.00 PK | Horizontal 43.56 74.00 30.44 1.7 45
7323.00 PK | Horizontal 41.51 74.00 32.49 1.6 90
9764.00 PK | Horizontal 40.14 74.00 33.86 1.5 60
12205.00 PK Horizontal 39.36 74.00 34.64 1.4 150
14646.00 PK | Horizontal 37.44 74.00 36.56 1.2 150
17087.00 PK Horizontal 34.21 74.00 39.79 1.1 120
19528.00 PK | Horizontal 38.86 74.00 35.14 1.5 150
21969.00 PK Horizontal 34.21 74.00 39.79 1.1 0
24410.00 PK | Horizontal 33.33 74.00 40.67 1.6 135
High frequency
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2480.00 AV Vertical 93.42 (Fund.) 1.0 0
4960.00 AV Vertical 36.25 54.00 17.75 1.2 45
7440.00 AV Vertical 32.25 54.00 21.75 1.2 120
9920.00 AV Vertical 30.26 54.00 23.74 1.4 60
12400.00 | AV Vertical 30.55 54.00 23.45 1.5 135
14880.00 | AV Vertical 30.34 54.00 23.66 1.8 120
17360.00 | AV Vertical 30.62 54.00 23.38 1.1 100
19840.00 | AV Vertical 30.13 54.00 23.87 1.1 60
22320.00 | AV Vertical 30.27 54.00 23.73 1.4 0
24800.00 | AV Vertical 28.25 54.00 25.75 1.5 60
2480.00 AV Horizontal 92.51 (Fund.) 1.0 0
4960.00 AV | Horizontal 34.56 54.00 19.44 1.8 120
7440.00 AV | Horizontal 30.35 54.00 23.65 1.2 60
9920.00 AV | Horizontal 31.47 54.00 22.53 1.5 100
12400.00 AV | Horizontal 31.89 54.00 22.11 1.2 60
14880.00 AV | Horizontal 32.42 54.00 21.58 1.2 120
17360.00 | AV | Horizontal 31.17 54.00 22.83 1.4 100
19840.00 | AV | Horizontal 32.55 54.00 21.45 1.8 100
22320.00 AV Horizontal 32.86 54.00 21.14 1.3 100
24800.00 | AV | Horizontal 30.25 54.00 22.75 1.6 10
2480.00 PK Vertical 107.53 (Fund.) 1.0 0
4960.00 PK Vertical 4421 74.00 29.79 1.2 60
7440.00 PK Vertical 35.62 74.00 38.38 1.8 90
9920.00 PK Vertical 35.35 74.00 38.65 1.5 180
12400.00 | PK Vertical 35.56 74.00 38.44 1.4 60
14880.00 PK Vertical 34.21 74.00 39.79 1.2 60
17360.00 PK Vertical 33.54 74.00 40.46 1.2 135
19840.00 PK Vertical 36.26 74.00 37.74 1.2 120
22320.00 PK Vertical 36.73 74.00 37.27 1.6 60
24800.00 | PK Vertical 30.21 74.00 43.99 1.4 90
2480.00 PK Horizontal 93.64 (Fund.) 1.1 60
4960.00 PK | Horizontal 42.58 74.00 31.42 1.4 90
7440.00 PK Horizontal 38.64 74.00 35.36 1.5 60
9920.00 PK | Horizontal 35.37 74.00 38.63 1.3 0
12400.00 | PK | Horizontal 35.52 74.00 38.48 1.2 135
14880.00 PK Horizontal 35.26 74.00 38.74 1.7 0
17360.00 PK | Horizontal 36.41 74.00 37.59 1.8 180
19840.00 | PK | Horizontal 32.41 74.00 41.59 1.5 60
22320.00 PK | Horizontal 31.11 74.00 42.89 1.8 120
24800.00 PK | Horizontal 28.21 74.00 45.79 1.0 60
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8.2 Maximum Peak Output Power

Test Requirement: FCC Partl5 Paragraph 15.247

Test Method: Based on ANSI 63.4:2003

Test mode: Compliance test in the worse case: Tx Lower/Tx Middle/Tx
Upper

Requirements: Regulation 15.247(b) The limit of Maximum Peak Output

Power Measurement is 1W(30dBm)
Test procedure:
The following test procedure as below:
The transmitter output (antenna port) was connected to the spectrum analyzer. EUT and its
simulators are placed on a table, let EUT working in test mode,then test it.

The bandwidth of the fundamental frequency was measured with the spectrum analyser using
100kHz RBW and 100kHz VBW.

Test Result: The unit does meet the FCC requirements.

toschama | Lo oupatovr [ L [ T
Lower 2402 1.32 1 conducted
Middle 2441 1.32 1 conducted
Upper 2480 1.30 1 conducted
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8.3 Hopping Channel Number

Test Requirement:
Test Method:
Test mode:

Requirements:

Test result:

FCC Partl5 C

Based on FCC Partl5 Paragraph 15.247

The EUT work in test mode(Tx) and test it

Regulation 15.247(b) For frequency hopping systems
operating In the 2400-2483.5MHz band employing at least 15
hopping channels.

The total number of channels would be 79 channels.

The unit does meet the FCC requirements.

Please refer the graph as below:

*REW 100 kHz Marker 2 [T1 ]
*WBEW 100 kH= 103.16 JdBpv
) dB *SWT 2.5 m= 2.480327000 GH=
SR
RN ERE R TN FYE
. wri.lal I;_.,.n
| |

|40
20
20
10

Start 2.4 GH= 8.35 MH=z/ Stop 2.4835 GH=
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8.4 Frequency Separated

The requirements in this clause are only applicable to equipment using frequency hopping spread

spectrum (FHSS) modulation.

Channel Separated
Definition:

A hopping channel is any of the centre frequencies defined within the hopping sequence of a
FHSS system.
Limit:

Non-adaptive frequency hopping system shall make use of non-overlapping channels

separated by the channel bandwidth as measured at 20dB below peak power.
The hopping channels defined within a hopping sequence shall be at least IMHz apart(channel

separation)

Operating Environment:
Temperature: ~ 25.5 °C
Humidity: 51 % RH

Barometric Pressure: 1012 mbar
EUT Operation Condition:

The EUT was programmed to be in continuously transmitting mode.

Test Result: PASS

Test Channel Channel Separation PASS/FAIL
Lower Channels
IMHz Pass
Middle Channels
IMHz Pass
Upper Channels
IMHz Pass

Please refer to the below photos for more details
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Lower Channel 2402MHz

® EBW 30 kE=z Delta 1 [T1
VEW 100 kH= (

Fefl 107 dBpiv Attt 10 dB SWT 2.5 ms l.0000010 o000 MHEZ

M

Center 2.4025 GH:z 200 kH=z/ Span 2 MH=z

Middle Channel 2441MHz

® EEW 30 kH=z Marker 1 [T1 ]
VEW 100 kH=z 04.60 dBpYV

Refl 107 ABpwv Art 10 4B SWT 2.5 m= 2.4420852000 SH =

mru/\/ \,\_\’\Jr\f\/ V\/\,\

T0

|-50

|-40

|20

|20

|-10

Center 2.4415 GH=z 200 kHz/ Span 2 MHzZ
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Upper Channel 2480MHz

FCC ID:YCJ003-XXXXXXX

~REW 30 kH=z Delta 1 [T1 ]
*WVEBW 100 kH=z
dE *SWT 2.5 m= 1.0

A\

o
L EK /\J
|20
=3

RN

Center 2.4739% GH=z
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8.5 Dwell time

8.5.1 Definition:

The dwell time is the time spent at a particular frequency during any single hop.

Limit: the maximum dwell time shall be less than 0.4s.

Operating Environment:
Temperature: ~ 25.5 °C
Humidity: 51% RH

Barometric Pressure: 1012 mbar

EUT Operation Condition:

The EUT was programmed to be in continuously transmitting mode.

8.5.2 Test Procedure

The EUT output antenna port was connected to the spectrum analyzer. Set RBW of spectrum
analyzer to IMHz and VBW to 1MHz,and the frequency span to 0 Hz,measure the maximum
time duration of one single pulse.Set the EUT for DHS, DH3 and DH1 packet transmitting.

DHS5 Packet permit maximum 1600/ 79 / 6 hops per second in each channel (5 time slots RX, 1
time slot TX).

DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1
time slot TX).

DHI1 Packet permit maximum 1600 / 79 /2 hops per second in each channel (1 time slot RX, 1

time slot TX). So,the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)
DH5 1600/79/6*31.6*(MkrDelta)/1000
DH3 1600/79/4*31.6*(MkrDelta)/1000
DHI1 1600/79/2*31.6*(MkrDelta)/1000

Note : Mkr Delta is once pulse time .
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8.5.3 Test Result: PASS

Please refer to the below photos for more details.

Channel 00 2402MHz

Dwell time of each occupation in this channel as follows:

FCC ID:YCJ003-XXXXXXX

Data Mkr Dwell .
Frequency ] Limits(s)
Packet Delta(ms) Time(s)
DHS5 2402 MHz 3.075 0.326 0.400
DH3 2402 MHz 1.845 0.295 0.400
DH1 2402 MHz 0.535 0.195 0.400
Test Result: PASS
The Results are not be greater than 0.4 seconds.
Channel 00 2402 MHz DH5
® ‘.m_'-w 1 m.uf L [T1
100 - I 1 =] .
ms u
|, L TUR R TR KUYV
80 rlP)
wxmer |

Center Z.402 GHz 1 ms/
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Channel 00 2402 MHz DH3

® EBW 1 MH= Delta 1 [T1 ]
*UEW 1 MH= -7.0& 4B

Tal 107 dBpv *AtL 10 4B SWT & m=

Marker| 1
100

N |,
joLriH

e S

Center 2.402 GH=z 200 ps/s

Channel 00 2402 MHz DH1

® EEW 1 MH=Z Marker 1 [TLl ]
*VEW 1 MHE=z 20.33 dBEpv

Faf 107 dBEuv *ALL 10 4de SWT 2.5 ms 1.265000 ms

=100

(LAl IS

B0

e

60

50

10

Center 2.402 GH=z 250 n=/
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Channel 39 2441MHz

Dwell time of each occupation in this channel as follows:

FCC ID:YCJ003-XXXXXXX

Data Mkr Dwell .
Frequency ] Limits(s)
Packet Delta(ms) Time(s)
DHS5 2441 MHz 3.075 0.326 0.400
DH3 2441 MHz 1.855 0.298 0.400
DH1 2441 MHz 0.530 0.192 0.400
Test Result: PASS
The Results are not be greater than 0.4 seconds.
Channel 39 2441 MHz DH5
100 n
LRV
"
|
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Channel 39 2441 MHz DH3

® EBW 1 MH= Marker 1
*VEW 1 MHE=z

Faf 107 dBEuv *ALL 10 4de SWT 5 me

=100 |

B0

=T

60

50

40

o bt o™

10

Center 2.441 GH= L00 pns/

Channel 39 2441 MHz DH1

® REBW 1 MHz Delta 1 [T1 1]
“VEBW 1 MH=z 2.73 dB
530.000000 s

Raef 107 dBEpv *AttT 10 dB SWT 2.5 ms

Marker| 1 [T1

100 2oafio dBEUY

u i

s0
80

70

S0

1]

=1

=10

Center 2.441 GHz 250 us/s
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Channel 78 2480MHz

Dwell time of each occupation in this channel as follows:

Data Mkr Dwell .
Frequency ] Limits(s)
Packet Delta(ms) Time(s)
DH5 2480 MHz 3.135 0.334 0.400
DH3 2480 MHz 1.855 0.298 0.400
DHI1 2480 MHz 0.535 0.195 0.400

Test Result: PASS

The Results are not be greater than 0.4 seconds.

Channel 78 2480 MHz DH5

® REW 1 MH= Marker L [T1 ]
VEW 1 MH= 31.55 dBpv
el 107 ABpv Art 10 4B SWT 10 m= 1.135000 ma
Ly I 1 1oL T
10 =
P00 ms
B
Leo
70
&0
EXREF
50
a0

=10

Center 2.48 GH= L m=/
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Channel 78 2480 MHz DH3

® REW 1 MHzZ Delta 1 [T1 ]
*VEW 1 MHz 7.60 o
1.28%5000

Ref 107 dBuv *ALL 10 4B SWT & ms=

ILPO0 ma

Center 2.4% SHz 500 pa/

Channel 78 2480 MHz DH1

® FEW 1 ME=z Marker 1 [T1 ]
*WEW 1 MH= 20.33 dBuv

Ref 107 dBEpv “RLL 10 dB SWT 2.5 ms 1.265000 ms

100

[ vl

=

Center 2.43 GH=z 250 u=ss
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8.6 20dB Bandwidth

Test Requirement: FCC Partl15 C
Test Method: Based on FCC Partl5 Paragraph 15.247
Test mode: The EUT work in test mode(Tx) and test it

Test Procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. The bandwidth of the fundamental frequency was measure by spectrum analyser with
100KHz RBW and 100KHz VBW.The 20dB bandwidth is defined as the total spectrum the
power of which is higher than peak power 20dB.

Test Result

Please refer the graph as below:

Lower Channel 2402MHz

® RBW 100 kHz Delta 1 [Tl
VEW 100 kH= 0.920 4B
Fef LO7 dEpv AT L0 dB SWT 2.5 m= 1.12000000 1H z
D1 103107 dBEuv N Markérs| 1 Tl
// \ t B2 419 ARy
40149 00 GHz
dABpY \\_
S0
=
F1 |
1
I I
Center Z.40206 GH=z 200 kH=/ Span Z MH=
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Middle Channel 2441MHz

®

Ref 107 dBuv *ALL 10 4B *SWT 2.

*REW 100 kH=
*WEW 100 kH=z

5 ms

FCC ID:YCJ003-XXXXXXX

D1 104.5H dBpW

——

100
|, //

D2 a4 wEE dBpY
) H//KKJ
70

m/

40

20

2o

1l
L0 h

Center Z.441064 GH=z=

Upper Channel 2480MHz

®

200 kHz/

*RBW 100 kH=z
*WBW 100 kH=z

Span 2 MHz

Delta 1 [T1 ]

1.55 dB

Ref 107 dBpv =att 10 dB *SWT 2.5 ms 1.076000000 MH=z
D1 105.[48 dbp /\_‘,_ P Marksr| T [TT
-100 84.016 dBuW
4 2l.a79524p00 cr:z|B

|, el

N

D2 8

N

L

i
s
T O
%
{es)
)

~

]

|40

30

20

Fl
10 ‘

Center 2.48 GHz
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8.7 Radiated Spurious Emissions Into Adjacent Restricted Band

Test Requirement: FCC Partl5 Paragraph 15.205
Test Method: Based on FCC Part 15 Paragraph 15.247
Requirements:The EUT work in test mode(Tx) and test it

Requiments:

emissions that fall in the restricted bands(15.205).Above 1000MHz, compliance with the
emissions limits in section 15.209 shall be demonstrated based on the average value of the
measured emissions, The provisions in section 15.35 apply to these measurements.

Test procedure:

An in band field strength measurement of the fundamental emission using the RBW and
detector function required by C63.4-2003 and FCC Rules.The procedure was repeated with an
average detector and a plot made.The calculated field strength in the adjacent restricted band is
presented below.

Lower Bandedge/ Restricted Band (Peak Value)

1 vun wvui v

Mkrl 2.40175 GHz
Ref 107 dBpV #Atten 10 dB 96.21 dBpV

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left
Center 2.356 GHz
#Res BW 100 kHz Min Search
Marker Trace Amplitude
1 1) 2.40175 GHz 96.21 dBpV
2 (1) 2.40000 GHz 43.67 dBuV
3 @) 2.38600 GHz 41.01 dBuV Pk-Pk Search
More
1of2

[ C:INTULWMF file saved

WALTEK SERVICES
Reference No.: WT11063132-D-E-F



Page:100 of 110
GLOBALSCALE TECHNOLOGIES, INC. FCCID:YCJ003-XXXXXXX

Upper Bandedge/ Restricted Band (Peak Value)

visa e

Mkr4 2.51175 GHz

Ref 107 dBuV #Atten 10 dB 38.82dBuV (AT Y
Samp .---------- 1 2 3 4
I I

oo 1]

Normal
Delta
Delta Pair
(Tracking Ref)
- | [ ¢ 1 1 1 1 IE Delta
Center 2.524 GHz )
#Res BW 100 kHz Span Pair
Amplitude Span Center
2.47975 GHz 97.42 dBpV =
2.48350 GHz 43.69 dBuV
2.49575 GHz 39.9 dBpV Off
2.51175 GHz 38.82 dBuV
More
1of2

[C:INTULWME file saved
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8.8 RF Exposure Test

Test Requirement: FCC Part 2 Subpart J

Test Method: Based on FCC Part 15 Paragraph 15.247

Requirements:The EUT work in test mode(Tx) and test it
Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures
that the public is not exposed to radio frequency energy levels in excess limit for maximum
permissible exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device
has been defined as a mobile device whereby a distance of 0.2 m normally can be maintained
between the user and the device.

The procedures / limit
(A) Limits for Occupational / Controlled Exposure

Frequency Range| SEENETEN MR T | power Density )| ATEERE T
(V/Im) (A/m) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842 / 4.89/f (900 / H)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Electric Field | Magnetic Field Averaging Time

= R P Densi
reauency Range| strength () | Strength (H) | PN DenSIY () | it lor s

(V/im) (A/m) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

Note: f = frequency in MHz ; *Plane-wave equivalent power density

WALTEK SERVICES
Reference No.: WT11063132-D-E-F
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MPE Calculation Method

E (V/m) = \/30de><G

E = Electric field (V/m)
P = Peak RF output power (W)
G = EUT Antenna numeric gain (numeric)

d = Separation distance between radiator and human body (m)
The formula can be changed to

Pd _30xPxG
377 xd?

E2

FCC ID:YCJ003-XXXXXXX

Power Density: Pd (W/m?) = ——
377

From the peak EUT RF output power, the minimum mobile separation distance, d=0.2m, as well

as the gain of the used antenna, the RF power density can be obtained

Antenna | Antenna Gain | Peak Output | Peak Output |Power Density LiIr)neiLSOii P?;&;er Test Result
Gain (dBi)| (numeric) Power (dBm) | Power (mW) |(S) (mW/cm2) (mW/cymZ)
0 1 -1.21 1.32 0.000263 1 Complies
0 1 -1.21 1.32 0.000263 1 Complies
0 1 -1.15 1.30 0.000259 1 Complies
WALTEK SERVICES
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9 Photographs of Testing
Radiation Emission Test View For 30MHz-1000MHz

Radiation Emission Test View For 1GHz-25GHz

WALTEK SERVICES
Reference No.: WT11063132-D-E-F



Page:104 of 110
GLOBALSCALE TECHNOLOGIES, INC. FCC ID:YCJ003-XXXXXXX

10 Photographs - Constructional Details

10.1 EUT - Front View

10.2 EUT - Back View

WALTEK SERVICES
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10.3 EUT - Open Viewl

3456 78 912131415 16 17 18 W) 2298
i I Dbt

10.4 EUT - Open View2
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10.5 EUT - Open View3

SROREN

10.6 PCB1 - Front View
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10.7 PCB1 - Back View

10.8 PCB2 - Front View
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10.9 PCB2-Back View

10.10 PCB3 - Front View
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10.11 PCB3 - Back View
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11 FCC Label

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:(1)this device may not cause harmful interference,and (2) this device must accept
any interference received, including interference that may cause undesired operation

The Label must not be a stick-on paper. The Label on these products must be permanently
affixed to the product and readily visible at the time of purchase and must last the expected

lifetime of the equipment not be readily detachable.

1l

s
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FCC ID:YCJ003-XXXXXXX

This device complies with Part 15 of
the FCC Rules. Operation is subject to
the following two conditions: (1) this
device may not cause harmful
interference, and (2) this device must
accept any interference received,
including interference that may cause
undesired oneration
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