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VERIFICATION

WE HEREBY VERIFY THAT :

The EUT listed below has completed RFI testing by PEP Testing Laboratory and it
does comply with the limitation of FCC Part 15 subpart C, Section 15.247 limitations.

The tested configurations and the facility comply with the radiated and AC line
conducted test site criteria in FCC Partl5, Section 15.31(m) .

Any data in this RFI report is “ reference ” only.

APPLICANT Tibbo Technology Inc.
PRODUCT : Wi-Fi Module
FCCID. : XOJGA1000
MODEL NO. GA1000

(4| AN

m. Tsw

M. Y. TSUI/ General Manager

PEP Testing Laboratory
Designation No.: TW1046
NO. 9-6, Huzi, Hubei Village, Linkou Shiang, Taipei Hsien, Taiwan 244, R. O. C.
TEL : 886-2-26021042 FAX : 886-2-26021045
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1. Product Information

EUT Name: Wi-Fi Module
Channel No. 11 Channel
Frequency Range: 2.412GHz~2.462GHz
Modulation: IEEE 802.11b/g
1M/2M/5.5M/11Mbps for 802.11b
Data Rate: 6M/9M/12M/18M/24M/36M/48M/54Mbps for
802.11¢g

Internal Crystal / Osc. N/A

Adapter ---
. Model No. : SP41-120500
Power Rating: Input; AC 120V 60Hz

Output: DC 12V 500mA

Antenna Type: Dipole Antenna RP-SMA(M)
Antenna Gain : 5 dBi (numeric 3.16)
Case: N/A
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2. General Information

2.1 Test Mode and Procedure

Test Channel: As required by FCC Partl15, Section 15.31(m) measurements on
intentional radiators or receiver should be performed at three
frequencies for operating frequency over 10MHz, one near top,
one near middle and one near bottom.
Due to the support channels are 11 channels, the selected three
frequencies for testing would be 2.412GHz near top for CH LOW,
2.437GHz near middle for CH MID and 2.462GHz near bottom
for CH HIGH.

Mode Operation Modes of EUT for Preliminary test

Channel Low Mode [Using controller that is customer provides to control EUT test in
(2412MHz) the status of Channel Low frequency and transmit continuously.

Channel Mid Mode |Using controller that is customer provides to control EUT test in
(2437MHz) the status of Channel Mid frequency and transmit continuously.

Channel High Mode |Using controller that is customer provides to control EUT test in
(2462MHZz) the status of Channel High frequency and transmit continuously.

After preliminary test, the worst-case test result was recorded and provided in the

report.

Test step:
1.EUT connect with PC via controller, and set up on the table according to regulation.

2.Turning on the EUT and peripheral. Then execute EUT’s main function and enable
peripheral which is EUT connection.

3.Execute GA1000TXRF program to choose test channel and make EUT transmit
continuously.

4. Starting to test.

2.2 Test Software(s) Used
GAL1000TXRF: Through controller to control transmit frequency of EUT.

2.3 Modification(s)
N/A
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3. Support Equipment Used

Embedded Module (RX) Manufacturer GIGATEK INC.
Model Number EM1206EV, EM1206
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4. Measurement Result Summary

Modulation: |EEE 802.11b/g
Test Item Result
815.247(b)(4) mYes [ONo
Antenna gain<6dBi Read: _5 dBi
Channel Listing m Ok
15.247(a)(1) H ing Ch | F S d " NIA
§. : (a)(1) Hopping ann.e rquency faparate O Pass O Ealil
Limit>25KHz or -20dB Bandwidth, whichever is greater Read:  KHz
m N/A
§15.247(a)(1)(iii) Dwell Time  Limit(t)<0.4(s) O Pass O Fall
Read: S
0O N/A
§15.247(a)(2) -6dB Bandwidth  Limit>500KHz m Pass O Fail
Read: 10000 KHz
m N/A
§15.247(b)(2) Maximum peak radiated output power 0 Pass O Fail
Non-overlapping channel>75 Low: W (H)
Limit<1 Watt Mid W (H)
High: W (H)
O N/A
m Pass O Fall

§15.247(b)(3) Maximum peak radiated output power
Limit<1 Watt

Low: 16x10°3W (H)
Mid :_ 6x10°W (H)
High:__ 4x103W (H)

815.247(d) 100KHz outside band test
() Band edge measurement

m Pass O Falil
(i) 30MHz~25GHz spurious emission
(iii) 150KHz~30MHz AC line conducted emission test

0O N/A

m Pass 0O Fail

815.247(e) The power spectral density
Limit<8dBm

Low:3.01 dBm(H)
Mid :-2.44 dBm (H)
High: -2.29 dBm (H)

815.247(e)(i) MPE calculation

m Pass O Falil
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5. Channel Listing

a. EUT Type Wi-Fi Module

b. EUT Model GA1000

c. TX Channel No. 11

Channel 01: 2412 MHz Channel 02: 2417 MHz Channel 03: 2422 MHz
Channel 04: 2427 MHz Channel 05: 2432 MHz Channel 06: 2437 MHz
Channel 07: 2442 MHz Channel 08: 2447 MHz Channel 09: 2452 MHz
Channel 10: 2457 MHz Channel 11: 2462 MHz
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Frequency Range: 2.4 GHz --- 2.4835 GHz
Note: All channels located in the frequency range as below:
24 GHz --- 2.4835 GHz ®m Yes O No

Typical Channel for testing:

Freqguenc
Channel |Channel Number 9 y
(GHz)
LOW 1 2.412
MID 6 2.437
HIGH 11 2.462
@ ~ RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kHz 127. 50 dBpVv
Ref 137 dBpVv = At t 40 dB « SWI 250 ns 2. 412000000 GHz
Marker| 2 [T1
130 L X 126. PP dBpVv
Y L 2| 462200pp0 GHz | I
L'._i"‘ 1120
1 110
.100
PRN
| 90.
| 80. ﬂ
o ] A } '\ | .
oA VW [ W W [V W[ W W | b ot bl
L 60
| 50.
F2
F1
40 i
Center 2.442 GHz 10 MHz/ Span 100 MHz
Dat e: 20. SEP. 2009 14:53:12
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6. 815.247(a)(2): -6dB Bandwidth

Limit > 500KHz
6.1 Test Procedure

(1)The -6dB bandwidth was measured at the EUT antenna terminal in max
hold analyzer mode with span wide enough to capture the hopping
channel emissions.

(2)Setthe Spectrum as RBW=VBW=100KHz

(3)6.3 Spectrum Plot Data show the -6dB Bandwidth test results.
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6.2 Test Result of Bandwidth

IEEE 802.11b
Channel

Data rate / result Low Mid High

CH1 CHG6 CH11

(KHz) (KHz2) (KHz)

1 Mbps 10000 10000 10000

2 Mbps 10000 10000 10000

5.5 Mbps 10000 10000 10000

11 Mbps 10000 10000 10000
Remark 11Mbps spectrum plot data provide on page 12-13.

IEEE 802.119g
Channel

Data rate / result Low Mid High

CH1 CHG6 CH11

(KHz) (KHz2) (KHz)

6 Mbps 10400 10400 10400

9 Mbps 16400 16400 16400

12 Mbps 16400 16400 16400

18 Mbps 16600 16600 16600

24 Mbps 16600 16600 16600

36 Mbps 16600 16600 16600

48 Mbps 16600 16600 16600

54 Mbps 16600 16600 16600
Remark 54Mbps spectrum plot data provide on page 14-15.
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6.3 Spectrum Plot Data

IEEE 802.11b

Channel No.: CH 1 (Low)
Data Rate: 11 Mbps

® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 107. 42 dBpVv
Ref 137 dBpv “At 40 dB SW 250 ns 2.407104000 GHz

Delta o [T ] ||
olo2 dB
L130
10f 0ooooopoo M [N

120
VT EV
D1 113.6 dBu

B MMW ’f!ﬁ‘&.n A

— o2 1o7.6 dex kr".'w

L100 i I
PRN

Loo

-60:
50
40
Center 2.412104 GHz 5 MHz/ Span 50 Mz
Channel No. : CH 6 (Mid)
Data Rate: 11 Mbps
® * RBW 100 kHz Marker 1 [Tl ]

“ VBW 100 kHz 105. 40 dBpv

Ref 137 dBuv Att 40 dB “ SWI 250 ns 2.432104000 GHt

Delta P [T1 ]
-0l36 dB

130

10| 000000p00 M

L120
VI EVY
_— D1 11008 dBU = =
D2 14 8 dBh [ h
oo " \ 1a

AN

Center 2.436604 G+ 5 MHz/ Span 50 MHz
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Channel No. : CH 11 (High)
Data Rate: 11 Mbps

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 102. 49 dBpVv
Ref 137 dBuVv At 40 dB “SWI' 250 ns 2.457104000 GHz
Delta p [T1 ]
0l37 dB
130
10| 000000POO NMHz
1 _PK
110

(D1 108. 18 dbBu

D2 1)02. 8 dB

100 A
/ PRN
90

CGenter 2.462104 GHz 5 WMHz/ Span 50 MHz
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IEEE 802.11g

Channel No.: CH 1 (Low)
Data Rate: 54 Mbps

@ * RBW 100 kHz Narker 1 [T1 ]
“ VBW 100 kHz 104. 03 dBuv
Ref 137 dBuVvV “Att 40 dB < SAT 250 ns 2.403804000 GHz
Delta  [T1 ]
2|16 dB
Laso
16| 600000000 M-z |
D1 111.[9 dBu n
L1110 b i1 il o
D2 1j05. 9 dBv, M
Laoo T
/ \« PRN
Loo Ty N
Lso M\M M‘_ W
ot v
A
L6o
L 50
L40
Center 2.412204 GHz 5 MHz/ Span 50 MHz
Channel No. : CH 6 (Mid)
Data Rate: 54 Mbps
@ “RBW 100 kHz Delta 2 [T1 ]
< VBW 100 kHz 1.94 dB
Ref 137 dBuv Att 40 dB < SWT 250 s 16.600000000 MHz
Marker| 1 [T1
130 102. 13 dBuv
2| 428804p00 GHz
110 e T

i1
£

D2 1103. 4 dBuW

100
\ PRN
90

—

Center 2.437104 GHz 5 MHz/ Span 50 MHz
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Channel No. : CH 11 (High)
Data Rate: 54 Mbps

® * RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 100. 00 dBpV
Ref 137 dBupv <At 40 dB SW 250 ns 2.453804000 GHz

Delta o [T1 ]
olao dB

L130

16| 600000900 M-z |

110
D1 106.[0 dBu

ladd :
o0 02 100.9 dB

} PRN
-90-
| \\

-80.
70 Mﬁ“
gt

l‘wim
-6 0.
50
40
Center 2.462104 GHz 5 MHz/ Span 50 MHz
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7. 815.247(b)(3): Maximum Peak Radiated Output
Power

7.1 Test Method

815.247 Measurement of Digital Transmission Systems. Alternative Test Procedures (1).

Temperature: _23_ Humidity: _60_ %
RBW=3MHz VBW=3MHz
SWT=Auto Test distance=3m
Limit <1 Watt

7.2 Test Result of Fundamental Emissions

For IEEE 802.11 b, we tested four data rate and the pre-scan results as below

Spectrum read (dBuV/m)

Data rate / AP
result i Low Mid High
CH1 CHG6 CH11
1 Mbbs H 76.21 72.71 71.21
P Vv 64.31 60.13 59.20
2 Mbps H 77.10 72.92 71.66
Vv 65.54 61.59 60.81
H 77.49 73.21 71.30

5.5 Mbps

Vv 66.21 61.40 61.21
11 Mbps H 78.52 74.22 72.34
: V | 67.13 62.99 61.80

For IEEE 802.11 b, the worst case (data rate 11Mbps) testing results summary as below

S.A.
Frequency C.L. |AF E E P Test
Channel |A.P. Read
(GH2) | ypvimy| (@B) | (@B) [(@BuV/m)|  (V/m) (W) |Result
H 78.52 112.36 | 414*10°3 16*10° | PASS
1 2.412 5.47 |28.37 2 5
V 67.13 100.97 | 111*10 1*10° PASS
H 74.22 108.11 | 254*1073 6©10° | PASS
6 2.437 5,51 |28.38 3 3
V 62.99 96.88 69*10 0.45*10° PASS
H 72.34 106.28 | 206*1073 4102 | PASS
11 2.462 5,55 |28.39 3 3
V 61.80 05.74 61*10° 0.35*10° | PASS

Page 16 of 56



FCCID. : XOJGA1000 REPORT NO. : E980805-1

For IEEE 802.11 g, we tested four data rate and the pre-scan results as below

Spectrum read (dBuV/m)

Datarate / AP
result T Low Mid ngh
CH1 CH6 CH11
H 78.42 75.45 72.29
6 Mbps Y, 66.49 63.03 62.96
oMb H 77.31 74.30 7117
pS Y; 65.19 62.73 61.53
H 76.14 74.25 70.61
12 Mbps Vv 66.10 62.14 61.23
H 74.49 7413 71.42
18 Mbps Y, 65.93 61.03 60.90
H 7451 7354 71.09
24 Mbps V; 64.72 61.44 61.13
H 74.69 73.69 71.20
36 Mbps Y, 65.21 62.11 61.05
H 74.79 74.19 7114
48 Mbps Y, 65.43 61.94 60.12
H 75.12 74.61 7157
54 Mbps Y, 65.75 62.37 60.32

For IEEE 802.11 g, the worst case (data rate 6Mbps) testing results summary as below

S.A.
Frequency C.L. |AF E E P Test
Channel |A.P. Read
(GHz) (dBuV/m) (dB) | (dB) [(dBuv/m)| (V/m) (W) |Result
H 78.42 112.26 | 410*1073 15¢10° | PASS
1 2.412 5.47 |28.37 3 3
V 66.49 100.34 | 103*10° 1*10° PASS
H 75.45 109.34 | 293+10°3 810° | PASS
6 2.437 5.51 |28.38 2 -
V 63.03 96.92 70%10 0.46*10° PASS
H 72.29 106.23 | 204*10°3 3¥10° | PASS
11 2.462 5,55 [28.39 3 3
V 62.96 96.90 69*10 0.45*10° PASS

Note: “A.P.” means Antenna Polarization
“S.A.” Read” means Spectrum Analyzer Reading
“C.L.” means RF Cable Loss
“A.F.” means Antenna Factor
E=S.ARead +C.L. + AF.
P(W)=(Exd)?/30xG
Where: E = the measured maximum field strength in V/m.
G = the numeric gain of the transmitting antenna over an isotropic radiator.
=5dBi=3.16
d = the distance in meters from which the field strength was measured.
=3m
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7.3 Spectrum Plot Data
IEEE 802.11b
Channel No.: CH 1 (Low)
Data Rate: 11 Mbps
_Horizontal

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 78.52 dBuv
Ref 100 dBuVv At 10 dB SWI 50 ns 2. 412000000 GHz
100
| 90
L _PH
VI EVE IV

A7
/ ™\

T Y TTY W awY Y2 pSSTTI CONTIFY TV IR

Center 2.412 GHz 5 MHz/ Span 50 MHz

Vertical

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 67. 13 dBpVv

Ref 100 dBpv At 10 dB SWI 50 ns 2. 412000000 GHz

Center 2.412 GHz 5 MHz/ Span 50 MHz
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Channel No. : CH 6 (Mid)
Data Rate: 11 Mbps
Horizontal

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 74.22 dBpv
Ref 100 dBuVv Att 10 dB SWI 50 ns 2.437000000 GHz
100
oo
=y |,

Center 2.437 G4z 5 MHz/ Span 50 MHz

Vertical

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 62. 99 dBuv

Ref 100 dBuv At t 10 dB SWI 50 ns 2. 437000000 GHz

i TN PRy Nl o\ [ A
hnd VAN e e Wt
30

20

10

0o

Center 2.437 GHz 5 M/ Span 50 MHz
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Channel No. : CH 11 (High)
Data Rate: 11 Mbps
_Horizontal

® RBW 3 Mz Marker 1 [T1 ]
VBW 3 Mz 72.34 dBpv
Ref 100 dBuv Att 10 dB SWI 50 ns 2. 462000000 GHz
100
=
[V Vil IS

NPT P N N 'ulF rIANAR A TN

30
20
10
(o]
Center 2.462 GHz 5 MHz/ Span 50 MHz
Vertical
@ RBW 3 M Mar ker 1 [T1 ]
VBW 3 M+ 61. 80 dBuv
Ref 100 dBpVv Att 10 dB SWI 50 ns 2. 462000000 GHz
100
90
[1_PK
VI EVI P
70
6o ,_pr’"
= ~

Center 2.462 GHz 5 MHz/ Span 50 MHz
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IEEE 802.11g

Channel No.: CH 1 (Low)
Data Rate: 6 Mbps
Horizontal

® RBW 3 M-z Marker 1 [T1 ]
VBW 3 MHz 78. 42 dBuv
Ref 100 dBuv At 10 dB SWI 50 ns 2.412000000 GHz
100
oo
1_PK
VT EVI P

40
AR TN PP YT ey T W g, et

Vel

Center 2.412 GHz 5 MHz/ Span 50 MHz

Vertical

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 Mz 66.49 dBuv

Ref 100 dBuv At t 10 dB SWI' 50 s 2.412000000 G

100

;:}-“A‘_-J'n Mo T Neren At daeM Lo gk
30
20
10
9]
Center 2.412 GHz 5 MHz/ Span 50 MHz
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Channel No. : CH 6 (Mid)
Data Rate: 6 Mbps
Horizontal

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 75. 45 dBupv
Ref 100 dBuv At 10 dB SWI' 50 ns 2. 437000000 GHz
100
90
VT EVIN NN

CGenter 2.437 GHz 5 MHz/ Span 50 MHz

Vertical

@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 63. 03 dBuv

Ref 100 dBuv At t 10 dB SWI 50 ns 2. 437000000 GHz

Center 2.437 GHz 5 M/ Span 50 MHz
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Channel No. : CH 11 (High)
Data Rate: 6 Mbps
_Horizontal

® RBW 3 M Marker 1 [T1 ]
VBW 3 M 72.29 dBpV
Ref 100 dBuV Att 10 dB SWI 50 ns 2. 462000000 GHz
100
90
[V EVI 9N

Center 2.462 GHz 5 M/ Span 50 M+&

Vertical

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 62.96 dBupVvV

Ref 100 dBpv Att 10 dB SWI 50 s 2. 462000000 GHz

Center 2.462 GHz 5 WHz/ Span 50 M
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7.4 Test Setup Photo
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8. 815.247(d): 100KHz Outside Band Test

8.1 Band Edge Measurement

IEEE 802.11b

Channel
Data rate / result Low Mid High
CH1 CH®6 CH11
1 Mbps Pass N/A Pass
2 Mbps Pass N/A Pass
5.5 Mbps Pass N/A Pass
11 Mbps Pass N/A Pass

IEEE 802.119g

Channel
Data rate / result Low Mid High
CH1 CH®6 CH11
6 Mbps Pass N/A Pass
9 Mbps Pass N/A Pass
12 Mbps Pass N/A Pass
18 Mbps Pass N/A Pass
24 Mbps Pass N/A Pass
36 Mbps Pass N/A Pass
48 Mbps Pass N/A Pass
54 Mbps Pass N/A Pass
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IEEE 802.11b Test Data

Channel No.: CH 1 (Low)
Data Rate: 11 Mbps

® “RBW 100 kHz Marker 1 [T1 ]
“ VBW 100 kHz 9. 34 dBn
Ref 30 dBm “Att 40 dB “SW 50 ns 2.412168000 GHz
30 Mar ker| 2 [T1
-37]51 dBm
_20. 40006 00 CHL ﬁ
L _PH
il
\Y V
[VT EVI BT o .
o

Dz -|TO. 7 JdB

\ PRN
- 20

2
AL bl 1 " o b IA&M!!ES M{
Ve

e vatprb i WA

E

- 50
L- s0.
-70
Center 2.396868 GHz 5 WHz/ Span 50 Mz
Channel No. : CH 11 (High)
Data Rate: 11 Mbps
@ RBW 100 kHz Marker 2 [T1 ]
VBW 100 kHz -38.86 dBn
Ref 30 dBm “Att 40 dB * SWI 50 ns 2.483400000 GHz
30 Marker| 1 [T1
4] 48 dBn
>0 2l 462100000 GHZ |
VT EW
PRN
2
puurledelengabine oo ¥ g rhes o S ¢ T Y
A B A A A B TN
- 50
- 60
-70
Center 2.476 Gz 5 MHz/ Span 50 MHz
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IEEE 802.11g Test Data

Channel No.: CH 1 (Low)
Data Rate: 54 Mbps

® RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 4. 37 dBn
Ref 30 dBm “ ALt 40 dB * SWI 50 s 2.413400000 GHz
30 Nar ker| 2 [T1
-25/61 dBn
o0 2l 200000h00 cri
I PH
Vi EW Lo
1
1 4.3 dBm —

B ' /"L"l"‘ A V‘JAAMU b

D2 -[15. 7 dB| ‘[ “ PR
[ .o Y
2 )’
-- 30
mmwwéawﬂ"w
- 50
-- 60
-70
Center 2. 3975 GHz 5 MHz/ Span 50 MHz
Channel No. : CH 11 (High)
Data Rate: 54 Mbps
@ RBW 100 kHz Marker 2 [T1 |
“VBW 100 kHz -39.28 dBn
Ref 30 dBm At 40 dB SWI 50 ns 2. 483500000 GHz
30 Marker| 1 [T1
-0}17 dBn
o0 2l 163300boo iz I
Vi EV] Lo
D1 4.3 dBI‘“1
-0 Yy
|- 10 FA’
J D2 -[15. 7 dBfn PRN

MM"“«‘\AEW; AR te b TV N

-70
Center 2.4755 GHz 5 MHz/ Span 50 MHz
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8.2 Spurious Conducted Emissions

Test Results:

Model No. : GA1000
Frequency range : 30MHz to 1GHz Detector : Peak Value
Temperature . 28 Humidity : 55%

The highest value: 94.02MHz /-46.33dBm < -27.2dBm

* RBW 120 kHz Marker 1 [T1 ]
* VBW 300 kHz -46.33 dBm
Ref 0 dBm “Att 10 dB < SWI 400 ns 94. 020000000 MHz
0 Marker| 2 [T1
D1 -7 2 dBm - 44| 29 dBm|
10 282[ 200000000 M | N
Marker| 3 [T1
[1_PK -35|83 dBm
M= |20 GF4-B50666p06— =
Marker| 4 [T1
D2 -p7.2 dBm EUUN EPPS
I 90 UDIT]
- 30 3 959 260000000 MFE
A 4
- 40
1 v PRN
Y 4
- 50 A 4
- 60
PSSR PO VLS WU PPN VAPUITHIN N VS PR FoT] LY
- 80
- 90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
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Test Results:

Model No. : GA1000
Frequency range : 1GHz to 2.4GHz Detector : Peak Value
Temperature . 28 Humidity : 55%

The highest value: 2.3356GHz / -40.35dBm < -27.2dBm
1.8792GHz / -45.28dBm < -27.2dBm

« RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -40.35 dBm
Ref 0 dBm ~Att 10 dB ~ SWI 500 ns 2. 335600000 GHz
0 Marker| 2 [T
D1 -7.2 dBm -45[28 dBm
|- 10 1|l 879200000 GHz | I
Marker| 3 [T1
S -61| 34 dBm
M2 |20 e

D2 -R7.2 dBm

| - 30

|- 40

2

v PRN
| - 50 I A

3
- 60 /‘/\’u‘,
| l ' 1 N I A
WWJWWMW

- 80
- 90

-100

Start 1 Gtz 140 MHz/ Stop 2.4 GHz
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Test Results:

Model No. : GA1000
Frequency range : 1GHz to 2.4GHz Detector : Average Value
Temperature . 28 Humidity : 55%

The highest value: 2.3356GHz / -40.80dBm < -27.2dBm
1.8792GHz / -44.64dBm < -27.2dBm

* RBW 1 MHz Marker 1 [T1 ]
* VBW 1 MHz -40.80 dBm
Ref 0 dBm ~Att 10 dB « SWI 500 ns 2. 335600000 GHz
0 Marker| 2 [T1
DL -7. 2| dBm - 44|64 dBm
10 1] 879200000 GHz | I
Marker| 3 [T1
RS -67|52 dBm
T EW
M= | 20 e
D2 -PR7.2 dBm
- 30
1
|- 40 -
2
v PRN
|- 50
|- 60 )
3 /
7] l[ | l I N | I P25
|- 80
L - 90
- 100
Start 1 GHz 140 MHz/ Stop 2.4 GHz
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Test Results:

Model No. : GA1000
Frequency range : 2.4835GHz to 5GHz  Detector : Peak Value
Temperature . 28 Humidity : 55%

The highest value: 2.488533GHz / -44.50dBm < -27.2dBm
4.823845GHz / -63.57dBm < -27.2dBm

*~ RBW 1 MHz Marker 1 [T1 ]
«VBW 1 MHz -44.50 dBm
Ref 0 dBm <Att 10 dB « SWI 500 ns 2. 488533000 GHz
(0] Marker| 2 [T1
D1 -7.2 dBm -63[57 dBm
|- 10 4| 823845p00 GHz |G
1 PK
INT B
V1 EViES P
D2 -R7.2 dBm
|- 30

- 40

PRN
HM

o N

L3

| - 80

| - 90

- 100
Start 2.4835 GHz 251. 65 MHz/ Stop 5 GHz
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Test Results:

Model No. : GA1000
Frequency range : 2.4835GHz to 5GHz  Detector : Average Value
Temperature . 28 Humidity : 55%

The highest value: 2.48853GHz / -45.15dBm < -27.2dBm
4.82384GHz / -65.17dBm < -27.2dBm

RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -45. 15 dBm
Ref 0 dBm At t 10 dB SWI 500 ns 2. 488530000 GHz
0 Marker| 2 [T1
D1 -7. 2| dBm -65/17 dBm
10 4| 823840000 GHz
1 PK
NT BEW
V1 BV P
D2 -R7.2 dBm
- 30
| - 40
L
&_\5‘;
- 60 e
\P\l z
20 e PNV B N i heaaaaanen R EE VNGNS NN SO ,_,_I,M\.-
- 80
- 90
-100
Start 2.4835 GHz 251. 65 MHz/ Stop 5 GHz
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Test Results:

Model No. : GA1000
Frequency range : 5GHz to 13GHz Detector : Peak Value
Temperature . 28 Humidity : 55%

The highest value: 9.656GHz /-54.68dBm < -27.2dBm
7.240GHz / -62.66dBm < -27.2dBm

« RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -54. 68 dBm
Ref 0 dBm ~Att 10 dB - SWI' 500 ns 9. 656000000 GHz
0 Marker| 2 [T1
DL -7.2 dBm -62{66 dBm
| - 10 71 240000000 GHz | I
1 PH
V V
V1 EVi P
D2 -R7.2 dBm
|- 30
- 40
PRN
| - 50

| - 60 2 T

- 70

| - 80

- 90

-100
Start 5 Gz 800 MHz/ Stop 13 GHz
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Test Results:

Model No. : GA1000
Frequency range : 5GHz to 13GHz Detector : Average Value
Temperature . 28 Humidity : 55%

The highest value: 9.656GHz /-55.06dBm < -27.2dBm
7.240GHz / -63.67dBm <-27.2dBm

« RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -55. 06 dBm
Ref 0 dBm ~Att 10 dB - SWI' 500 ns 9. 656000000 GHz
0 Marker| 2 [T1
DL -7.2 dBm - 63|67 dBm
| - 10 71 240000000 GHz | I
V V
V1 EVi P
D2 -R7.2 dBm
|- 30
- 40
PRN
| - 50
1
- 60 2 T

| - 80

- 90

-100
Start 5 Gz 800 MHz/ Stop 13 GHz
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Test Results:

Model No. : GA1000
Frequency range : 13GHz to 25GHz = Detector : Peak Value
Temperature . 28 Humidity : 55%

The highest value: 14.776 GHz / -38.07dBm < -27.2dBm
21.328GHz / -39.16dBm < -27.2dBm

« RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -38.07 dBm
Ref 10 dBm ~Att 20 dB SWI 240 ns 14. 776000000 GHz
10 Marker| 2 [T1
-39/16 dBm|
) 21| 328000000 GHz | I
1 PK DL -7.2 dBm
= .
Msl | 1o
|- 20
D2 -27.2 dBm
- 30
PRN
1 2
- 40 L\(\\ W‘T r«"“‘
|- 50
|- 60
|- 70
|- 80
-90
Start 13 Gz 1.2 GHz/ Stop 25 GHz
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Test Results:

Model No. : GA1000
Frequency range : 13GHz to 25GHz = Detector : Average Value
Temperature . 28 Humidity : 55%

The highest value: 14.824GHz / -49.62dBm < -27.2dBm
21.328GHz / -51.47dBm < -27.2dBm

RBW 1 MHz Marker 1 [T1 ]
VBW 1 WMHz -49. 62 dBm
Ref 10 dBm Att 20 dB SWI' 240 ns 14. 824000000 GHz
10 Marker| 2 [T1
-51{47 dBm
o) 21| 328000000 GHz
1 AV D1 -7.2 dBm
VI EW ’
V1 EVIR
- 20
D2 -27.2 dBm
- 30
|- 40
= i
— 50 lf\ //f‘\ﬁ.,-..
[N\t
- 70
- 80
-90
Start 13 Gz 1.2 GHz/ Stop 25 GHz
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8.3 Spurious Radiated Emissions

Test method:
According to ANSI C63.4 (2003) paragraph 10.1.8.2, we indicate three highest

spurious and three restrict band emission relative to the limit, as result.

When we performed “Spurious Radiated Emission”, the EUT was under continuous
transmitting condition. It means the channel will transmit energy channel by channel,
sequentially. Then the worst case data can be detected, we don't set F., Fu, Fy

under test.

To avoid the pre-amplifier saturation by fundamental frequency, we added a “natch
filter” (bandwidth from 2.4GHz to 2.4835GHz) between receiving antenna RF output
and pre-amplifier’'s RF input to bypass fundamental frequency , only detected
spurious emission , and provide the worst result in this report .
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Test result:
Measurement Range: 30MHz~25GHz
Resolution Bandwidth: 30MHz~1GHz, RBW=120KHz
Above 1GHz, RBW=1MHz
Temperature: _26_ Humidity: 53 %

Data rate 54Mbps

Antenna polarization: _HORIZONTAL ; Testdistance: _3m _;

REPORT NO. : E980805-1

Over Limit Read Preamg Cable  Antenna Detector
Freq. Level Limit Line Level Factor  Loss Factor  Mode
(MHz) (dBuv/m) (dB) (dBuV/m) (dBuv) (dB) (dB) (dB)
2001.086. 0454 . 96 0.00 44 . 432. 414. 8328 . 2 Peak
2001. 00 -4345..1898 0. 00 35.19 3 2. 4Aterage 4. 8
7232.060.6545. 3%00.00402032.6 9. 1038. 1 9Peak
7232.00 - 3463. . 7237 80.00 28. 64 Avdrage 6 6
9646860 6. 98-43.0200. 00 09 24.67.09 . 9 33 96.6 Peak
9648.00 - 3436. . 4564 8 06.50 B 2. 7 092.99.33 96.6 Average

Restrict Band
1142.80 -2458..3653 4 0 O 52.38 3 1. 9 9Peak 3.44
1142.80 -23123.96 400 36. 34 31. 99 verage 3. 44
4823.85 -24676.93 T4 00 4 8..2004 37. 97Peak 32.50
4826. 36 - 853668400 38. 36 33. 20Average 7. 97
12056. 00 -1588172400 40. 89 33. 01Peak 10. 52
12056. 00 - 6495055400 29. 82 33. 01Averagel 0. 52
Antenna polarization: _VERTICAL ; Testdistance: _3m_;

Over Limit Read Preamp Cable Antenna Detector
Freq. Level Limit Line Level Factor Loss Factor Mode
(MHz) (dBuv/m) (dB) (dBuVv/m) (dBuv) (dB) (dB) (dB)
2611. 84 -5436. . 8191 100. 00 44.60 Pedk2 . 97
2611. 84 -4327..0973 80.00 36. 42 Average 9 7
7232.00 -4545. . 3700 100. 00 41. 08. 1Peak2. 66
7232.00 - 3463. . 7237 80.00 28. 64 Average 6 6
9648.00 -4527. . 3664 100. 00 40. 75 Peak2z . 70
9648.00 - 3436. . 3673 80.00 29. 74 Avdrage 7 0O

Restrict Band

1198. 80 - 3403. . 2800 74. 00 47 . 43 Pedak2 . 0 3
1198.80 -2303. . 1837 54.00 37.50 Avdrage 0 3
4823.8%3.392616 74. 00 12 33020 7. 97Peak 32.50
433. 88536 -864 54.00 09 38. 20 7009 Average 32 . 5
12056. 0064 -15386 74.001.41343. 01 10. 5 Peak 39. 7
12056. 0021-6479 54. 00 98 323..01 10. 52verage 39. 7

Note: If the Peak level under Average limit, the Average detector will not be perform.
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8.4 150KHz~30MHz AC line conducted emission test

Test Setup Photo
PC which controls EUT is in the remote side.

*FRONT VIEW *

* REAR VIEW *
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Conducted Emissions Test Data

Model No. : GA1000
Frequency range: 150KHz to 30MHz
Detector: Quasi-peak Value
Temperature: 26
Humidity: 60 %
Test Data: # _798 <LINE >
# 799 # _86 <NEUTRAL >

Note 1. Level = Read Level + Probe (LISN) Factor + Cable Loss
2. Over Limit = Level — Limit Line = Margin
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Dala#: 7o File#: CAProgram Fileg\e3 88 F My Documents\FCC-BIQP).emi
o Level (dBuly Date: 200580811 Time: 1k42:16
_""‘--._L__ L 1111} FEG-B-(0P)
T B (Av)

e
N‘w&. g 1nl

01502 [ X1

Fregueney (MHz)

Site : Linko Conduclion No.l (Glenn)
Condition  : FCC-BLQF) LISN.L(32A) LINE
FORM(EUT) : E9B0G05-1

Power < AC 120V 60Hz
Curve : Peak Walue Curve
Diefect : Craasi Peak Value
Memo :T26  HE0%

Over Limit Read Frobe Cable
Freq Level Limit Line Lewel Pactor Loss Remark

Nz  dEanV dg  dEu¥  dBaV dE dE

51 51.74 -14.20 65.94 50.84 0,10
.297 44,58 .15.75 €60.33 43.48 0,10
S07 41.01 -14.99 56.00 40.51 0.10
220 32,80 -23.20 56,00 32.17 0,13

o

L o = ot B SRNC, U RRNES G
A O D O O
i |
Lt

I
2.000 29,10 .26,90 56.00 28.40 0,20 50
3.530 29,70 .26.30 56.00 28.97 0.20
7.850 43,03 .16.97 60.00 42.16 0,27 £l
9.860 46.98 .13.02 60.00 46.08 0.30 £
15,720 36.76 -23.24 60.00 35.61 0.44 71
l 22.180 38.45 -21.55 60.00 36.94 0.7 76
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File#: CAProgram Fileg\e 2885 \My Documents\FCC-BIQP) em

Diate: 2008 0811 Time: 10:44:24

LDala#; 709
’nLiniIHBu‘T

—— | L)) FEC B40P)

G 4 1av)

. 1 10
1 T 5 = I

" L1502 [X1 1 F ] 10 20 1
Fretpieicy (MHE)
Site : Linka Conduction No.l (Glenn)
Condition s FCC-BL{QPF) LISN.N(RZA) NEUTRAL

FORM(EUT) : E9B0805-1

Fower s AC 120V B60Hz
Curve : Peak Value Curve
Datect : Caasi Peak Value
Memo < T26/ HE0%
Over Limit Read Frobe Cable
Freq Level Limit Line Lewel Factor Loss Rewmark
NHz  dEa¥ d&  dBu¥Y  dBa¥ dE dE
i 0.150 53.4% -12.57 66.00 52.5% 0.10 0.80
2 D.256 51.35 -10.21 61.5%6 50.75 0.0 0.50
3! 0.400 4g.21 -9.64 57.85 47.71 0.10 0.40
4 0.712 44,14 -11.86 56,00 43.57 0.16 0.4]
E 1.840 30.5% -25.47 56.00 29.83 0.20 0.50
] 3.400 2Z8.5] -27.49 56,00 27.79% 0,20 0,52
¥ 7.850 44,29 .15.6] €0.00 43.52 0.27 0.60
g 9.860 47.00 .12.9] €0.00 46.19 0.230 0.80
g 15.800 36.45 -23.55 60.00 35.35 0.3 0,72
L] 21.150 35.1% -24.87 60.00 34.07 0.28 0.78
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Diala#: 50 File#: CAFrogram Fileg'e 2823 My Documents\FCC-BIAV) 2mi
ﬂLm' (B uWVy Dati: 2008 0811 Time: 11:11:2
e FCC-B-4AV)
“ -"‘1_

1502 [ K- 1 1 5 kL] o EL
Fregueney (MHz)

Site ¢ Linko Conduction No.l (Glenn)
Condition : FCC-B-{AV) LISN.N(32A) NEUTRAL
FORMent) : ESR0A05-]
power : AC |20V S0Hz
Curpe : Average Value Curve
Dietect ' Average Value
Memo : T26  HEOQ%
Qwer Limit FHRead Probe Cable
Freq Level Limit Line Lewel Factor Loss Remark

Nz  dEaV dE  dEaV  dEaY dE dE
1 0.404 35,98 -11.79 47.77 35.4¢ 0,10 0.40
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9. 815.247(e): The Power Spectral Density

9.1 Test Procedure

§15.247, Measurement of Digital Transmission Systems. Alternative Test
Procedures (2).

Temperature: _23 Humidity: _60_ %
RBW=3KHz VBW=10KHz
SWT=100s Spectrum Line > 3KHz
Limit < +8dBm Test distance = 3m

9.2 Test result of Peak Power Spectral Density

For IEEE 802.11 b, we tested four data rate and the pre-scan results as below

Spectrum read (dBuV/m)

Data rate / AP
result o Low Mid High
CH1 CH6 CH11
1 Mbbs H 67.10 64.09 62.59
P \Y 53.94 52.49 49.19
2 Mbps H 67.52 64.71 63.42
\Y 54.25 52.73 48.33
H 67.23 64.15 63.15

5.5 Mbps

V 54.73 53.02 48.72
11 Mbbs H 69.57 65.43 64.06
P Vv 55.66 53.78 49.28

For IEEE 802.11 b, the worst case (data rate 11Mbps) testing results summary as below

S.A.
Frequency C.L. | AF E E P Test
Channel | A.P. Read
(GHz) (dBuV/m) (dB) (dB) |{(dBuV/m)|  (V/m) (dBm) | Result
H 69.57 103.41 | 148*103| 3.01 | PASS
1 2.412 5.47 | 28.37 3
V 55.66 89.50 29*10° | -11.54 | PASS
H 65.43 97.95 | 78*10°| -2.44 | PASS
6 2.437 5.51 | 28.38
\Y/ 53.78 87.67 24*1073 | -13.01 | PASS
H 64.06 98.00 79%*10° | -2.29 | PASS
11 2.462 5.55 | 28.39
V 49.28 83.22 14*1072 | -20.00 | PASS
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For IEEE 802.11 g, we tested four data rate and the pre-scan results as below

Spectrum read (dBuV/m)
Data rate / AP

result T Low Mid High
CH1 CH6 CH11
H 62.62 61.82 59.73
6 Mbps Y, 50.38 47.88 46.32
H 61.59 60.74 58.34
9 Mbps Y, 49.74 46.70 4571
H 61.13 60.25 58.03
12 Mbps Y, 49.15 46.13 45.24
H 60.42 59.71 57.49
18 Mbps Y, 48.74 45.85 44.91
H 60.14 59.19 57.10
24 Mbps Y, 4811 45.34 44.54
H 60.72 59.48 5755
36 Mbps Y; 48.50 45.70 44.98
H 60.97 59.81 57.96
48 Mbps vV | 49.42 26.39 25.01
H 61.23 60.72 58.44
54 Mbps Y; 49.77 46.98 45.65

For IEEE 802.11 g, the worst case (data rate 6Mbps) testing results summary as below

S.A.
Frequency C.L. | AF E E P Test
Channel | A.P. Read
(GHz) (dBuV/m) (dB) | (dB) |(dBpV/m)| (V/m) (dBm) | Result
H 62.62 96.46 | 66*10° | -3.87| PASS
1 2.412 5.47 | 28.37 3
V 50.38 84.22 16*10° | -16.98 | PASS
H 61.82 95.71| 61*103 -4.55| PASS
6 2.437 5.51 | 28.38
V 47.88 81.77 12*10°2 | -20.00 | PASS
H 59.73 93.67 | 48*1073 -6.77| PASS
11 2.462 5.55 | 28.39
V 46.32 80.26 10*103 | -20.45 | PASS

Note: “A.P.” means Antenna Polarization
“S.A.” Read” means Spectrum Analyzer Reading
“C.L.” means RF Cable Loss
“A.F.” means Antenna Factor
E=S.ARead + C.L. + AF.
P(W)=(Exd)?/30xG

Where: E = the measured maximum field strength in V/m.
G = the numeric gain of the transmitting antenna over an isotropic radiator.

= bdBi = 3.16

d = the distance in meters from which the field strength was measured.
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9.3 Spectrum Plot Data
IEEE 802.11b

Channel No.: CH 1 (Low)
Data Rate: 11 Mbps
_Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 69.57 dBpVv
Ref 90 dBuv Att 10 dB SWI 100 s 2.411420000 GHz
90
80.
[VIEVI I

2l

7T
d
e | |
i
)
)
>

|-20.

L10.

o

-10

Center 2.411513 GHz 30 kHz/ Span 300 kHz

Vertical

@ RBW 3 kHz Mar ker 1 [T1 ]
VBW 10 kHz 55. 66 dBuVv

Ref 90 dBuv Att 10 dB SWI 100 s 2.412107400 Gz

i
Y4 V
[VTEV [

&
o
>>1H

-10

Center 2.41203 G# 30 kHz/ Span 300 kHz
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Channel No. : CH 6 (Mid)
Data Rate: 11 Mbps
Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 65. 43 dBuVv

Ref 90 dBuv At t 10 dB SWI 100 s 2.437105800 Gz

90

|-80.

i
/
o AL A WM A

|-20.

|10

o

-10

Center 2.43708 GHz 30 kHz/ Span 300 kHz

Vertical

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 53.78 dBuVv

Ref 90 dBuv Att 10 dB SWI' 100 s 2.437109200 GHz

60.

-10

Center 2.437 GHz 30 kHz/ Span 300 kHz
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Channel No. : CH 11 (High)
Data Rate: 11 Mbps
Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 64.06 dBuV
Ref 90 dBuv Att 10 dB SWI 100 s 2.462109800 GHz
90
1-30.
[L_PK
[VTEV I
1

|-20.

|10

o

-10

Center 2.4620588 GHz 30 kHz/ Span 300 kHz

Vertical

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 49. 28 dBuv

Ref 90 dBuv Att 10 dB SWI' 100 s 2.462111400 GHz

60.

¢
e
/_:Dw

-10

Center 2.462037 Gz 30 kHz/ Span 300 kHz
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IEEE 802.11g Test Data

Channel No.: CH 1 (Low)
Data Rate: 6 Mbps
Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 62.62 dBuv
Ref 90 dBuv Att 10 dB SWF 100 s 2.412388800 GHz
90
|_80.
[VTEV I

/i
P | NP | A A Y A

|10.

-0

-10
Center 2.412303 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Mar ker 1 [T1 ]
VBW 10 kHz 50.38 dBuv

Ref 90 dBuv Att 10 dB SWI 100 s 2.412389400 Gz

TN U4
20
10
0.
-10
Center 2.412303 Gz 30 khz/ Span 300 kHz
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Channel No. : CH 6 (Mid)
Data Rate: 6 Mbps
Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 61.82 dBuv

Ref 90 dBuv At t 10 dB SWI 100 s 2.437650800 GHz

90

|-30.

iy
L8

|10.

-0

-10

Center 2.437547 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 47.88 dBuv

Ref 90 dBuv Att 10 dB SWI 100 s 2.437650800 GHz

L P
Y4 ')
[VTEV S

60.

|-40. Py

|-o.

-10

Center 2.437556 Gz 30 kHz/ Span 300 kHz
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Channel No. : CH 11 (High)
Data Rate: 6 Mbps
_Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 59. 73 dBpVv
Ref 90 dBuv Att 10 dB SWF 100 s 2.462651400 GHz
90
80.
[VTEVIN I
1
Leo =

o JL\VATAUN NN

|-20.

-0

-10

Center 2.462547 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 46.32 dBpv

Ref 90 dBuv Att 10 dB SWI 100 s 2. 462652000 GHz

eVl I

50.

| 40

-o.

-10

Center 2.462547 Gz 30 kHz/ Span 300 kHz
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9.4 Test Setup Photo
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10. List of Test Instruments

REPORT NO. : E980805-1

Test Site Instrument Manufacturer | Model No. S/N Next Cal. Date Intcéerll\}al
ROHDE&
Spectrum Analyzer SCHWARZ FSP 830180/006 | Nov. 16, 2009 | 1 Year
30MHz~1GHz YEIDA
RF Cable WIRE CABLE N/A N/A Jan. 18, 2010 | 1 Year
1GHz~18GHz SUCOFLEX
RE Cable HUBER SUHNER 104 201404/4 Sep. 21, 2010 | 1 Year
Chamber HomAntenna | o\ bower | AH-118 10056 | Mar. 12, 2010 | 1 Year
1GHz~18GHz
(No. 1)
Antenna SCHWARZBECK | VULB 9161 4078 Jan. 16, 2010 | 1 Year
Pre-Amplifier Schaffner CPA-9232 1028 Jan. 20, 2010 | 1 Year
Preamplifier
1GHz~18GHz MITEQ 28-5A 513015 Oct. 14, 2010 | 1 Year
Receiver R&S ESHS10 830223/008 | Nov. 23, 2009 | 1 Year
Spectrum Analyzer R&S FSP 833387/001 | Nov. 03, 2010 | 1 Year
Conduction
RF cable N/A N/A N/A Jan. 18, 2010 | 1 Year
(No.1)
L.I.S.N R&S ESH2-75 | 831886/004 | Apr. 22,2010 | 1 Year
DC LISN Mess Tec LN-KFZ/100| 2001/019 Apr. 22,2010 | 1 Year
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11. EUT Photos

EUT FRONT VIEW

FCCID.: _XOJGA1000

EUT REAR VIEW
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EUT COMPONENT VIEW

EUT SOLDERING VIEW

Inc.

Technoloagy
PB-P4037-C

[=]
= |
2
-
-
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PEP Testing Laboratory
EUT MODULE VIEW

s& ! tﬂ —ho

hw
___j Wil

& » .,:_—.I_

L

!
]
w
L |
L]
|
v
[ |
.
‘
1
[

::...____.._._ﬂ

BV |I-.+‘
g " . ¥




