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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: Integral
Antenna Gain : 2 dBi (numeric 1.58)
Case: N/A
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2. General Information

2.1 Test Mode and Procedure

Test Channel: As required by FCC Partl5, 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
(2462MHz) 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

REPORT NO. : E980805

Modulation: |EEE 802.11b/g
Test Item Result
815.247(b)(4) mYes [ONo
Antenna gain<6dBi Read: _2 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 | p.,4: _ KHz
m N/A
815.247(a)(1)(iii) Dwell Time  Limit(t)<0.4(s) O Pass O Fail
Read: s
0O N/A
§15.247(a)(2) -6dB Bandwidth  Limit>500KHz m Pass [ Fail
Read: _10000 KHz
m N/A
815.247(b)(2) Maximum peak radiated output power O Pass 0O 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: 8.858x103W (V)
Mid :3.716x10°W (V)
High: 2.643x103 W (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: -11.73dBm (V)
Mid :-13.66 dBm (V)
High: -18.23 dBm (V)

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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FCCID. : XOJGA1000 REPORT NO. : E980805

Frequency Range: 2.4 GHz --- 2.4835 GHz
Note: All channels located in the frequencyrange 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: _28 Humidity: _55 %
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)

Datarate / AP
result i Low Mid High
CH1 CHG6 CH11
1 Mbos H 70.41 67.76 66.38
P Vv 71.59 67.63 63.01
2 Mbps H 70.53 67.78 66.36
Vv 71.51 67.70 63.01
H 70.80 67.30 67.04

5.5 Mbps

Vv 71.56 67.83 62.87
11 Mbos H 72.52 69.01 67.50
: vV | 7285 69.03 63.81

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|AP. Read
(GH2) | ygpvim)| (@B) | (@B) [(@BuV/m)|  (V/m) (W) |Result
H 72.52 106.36 | 207.9%10°° | 8.206*10° | PASS
1 2.412 5.47 |28.37 2 -
V 72.85 106.69 | 216.0*10°° | 8.858*10° | PASS
H 69.01 102.90 | 139.6*10°° | 3.700*10° | PASS
6 2.437 5,51 |28.38 3 3
V 69.03 102.92 | 139.9*10°° | 3.716*10° | PASS
H 67.50 101.44 |118.0110° | 2.643*10° | PASS
11 2.462 5,55 |28.39 3 3
vV 63.81 97.74 | 77.0010° | 1.125*10° | 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)

Datarate / AP
result T Low Mid ngh
CH1 CH6 CH11
H 72.20 68.51 67.13
6 Mbps Y, 72.42 68.67 63.33
o H 70.42 66.84 64.01
pS Y; 71.51 67.59 62.11
H 70.29 67.08 66.26
12 Mbps Vv 72.40 67.09 62.43
H 69.99 66.13 65.76
18 Mbps Y, 69.37 66.64 61.38
H 70.11 66.42 66.18
24 Mbps Y, 70.36 67.20 62.22
H 70.37 67.01 65.41
36 Mbps Y, 70.91 67.80 62.68
H 70.61 66.08 66.29
48 Mbps Y, 7115 67.67 62.54
H 71.22 67.34 67.19
54 Mbps Y, 70.58 67.61 62.37

For IEEE 802.11 g, the worst case (data rate 54Mbps) testing results summary as below

S.A.
Frequency C.L. |AF E E P Test
Channel|AP. Read
(GHz) (dBuV/m) (dB) | (dB) [(dBuv/m)| (V/m) (W) |Result
H 72.22 106.06 |200.9%102 | 7.663*10° | PASS
1 2.412 5.47 |28.37 3 3
V 72.42 106.26 | 205.5*10°° | 8.018*10° | PASS
H 68.51 102.40 | 131.8*10° | 3.298*10° | PASS
6 2.437 5.51 |28.38 2 2
V 68.67 102.56 | 134.2*10°° | 3.419*10° | PASS
H 67.13 101.07 |113.1710° | 2.428*10° | PASS
11 2.462 5,55 [28.39 3 3
Vv 63.33 97.27 73.010 1.011*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.

=2dBi=1.58

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 72.52 dBpv
Ref 107 dBuV Att 10 dB SWI 50 s 2.412100000 GHz
l-100
Lo
Vi EW
l-so0
1

-30
20
10
Center 2.412 Gz 5 VHz/ Span 50 MHz
Vertical
® RBW 3 MHz Marker 1 [T1 ]
VBW 3 VHz 72. 85 dBpv
Ref 107 dBuv At 10 dB SWI 50 ns 2.412000000 GHz
100
Lo
-80

S ks S
30
20
10
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 69.01 dBupv
Ref 107 dBupv At t 10 dB SWI 50 ns 2.437000000 GHz
100
oo
Vi EW
-80
70

Center 2.437 Gz 5 MHz/ Span 50 MHz

Vertical

@ RBW 3 Mz Marker 1 [T1 ]
VBW 3 Miz 69. 03 dBuVv

Ref 107 dBpVv At t 10 dB SW 50 s 2.437000000 GHz

100

o0

Sart 2.412 GHz 5 MHz/ Stop 2.462 GHz
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Channel No. : CH 11 (High)
Data Rate: 11 Mbps
_Horizontal

® RBW 3 M+ Marker 1 [T1 ]
VBW 3 M 67.50 dBuvV
Ref 107 dBpVv Att 10 dB SWI 50 ns 2. 462000000 GHz
100
Lo
=
l-80
|-70

Start 2.437 GHz 5 MHz/ Stop 2.487 GHz

Vertical

® RBW 3 Mz Marker 1 [T1 ]
VBW 3 MHz 63. 81 dBuV

Ref 107 dBpv At t 10 dB SW 50 s 2.462000000 GHz

100

Start 2.437 GHz 5 MHz/ St op 2.487 GHz
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IEEE 802.11g

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

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 72.22 dBuv
Ref 107 dBuv At 10 dB SWI 50 ns 2.412000000 GHz
|-100
1_PK
oo
VI EV]
l-s0
I~

30
20
10
Center 2.412 GHz 5 MHz/ Span 50 MHz
Vertical
@ RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 72. 42 dBuv
Ref 107 dBpVv At t 10 dB SWI 50 ns 2.412000000 GHz
100
L_PK
90
=
80
‘FP—_.‘
"] b

L10

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

® RBW 3 VHz Marker 1 [T1 ]
VBW 3 MHz 68. 51 dBuVv
Ref 107 dBuv At 10 dB SWI 50 ns 2. 437000000 GHz
100
oo
Vi EV]
-80
70

Center 2.437 GHz 5 MHz/ Span 50 WMHz

Vertical

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 68. 67 dBuv

Ref 107 dBpVv At t 10 dB SW 50 s 2.437000000 GHz

100

A AR s = ¥ KA
30
20
10
Center 2.437 GHz 5 MHz/ Span 50 WHz
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Channel No. : CH 11 (High)
Data Rate: 6 Mbps
_Horizontal

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 67.13 dBuVv
Ref 107 dBpv At 10 dB SW 50 ns 2.462000000 GHz
100
[L_PK
90
=
-80
70

Center 2.462 Giz 5 MHz/ Span 50 Mz

Vertical

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 63. 33 dBuVv

Ref 107 dBuv At 10 dB SW 50 ns 2.462000000 GHz

100

PP A N oy \Ln..___.. Y

S e =

4
3

Center 2.462 Giz 5 MHz/ Span 50 Mz
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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 —

, /"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 “ ALt 40 dB SWI 50 ns 2. 483500000 GHz
30 Marker| 1 [T1
-0}17 dBn
oo 2l 163300boo iz I
Vi EV] Lo
D1 4.3 dBI‘“1
-0 Yy
|- 10 f‘"
PRN
D2 -[15. 7 dBm
20/ \

MM"““\AEWI.“.‘ v k. TRIITTTIN

-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
I PK -61| 34 dBm
T EW
L P o o76400b0o—cH

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 Data rate 54Mbps

Resolution Bandwidth: 30MHz~1GHz, RBW=120KHz
Above 1GHz, RBW=1MHz
Temperature: _28 Humidity: 55 %

Antenna polarization: _HORIZONTAL ; Testdistance: _3m _;

Over Limit Read Antenna Cable Preamg Detector
Freq. Level Limit Line Level Factor Loss Factor Mode
(MHz) (dBuv/m) (dB) (dBuVv/m) (dBuv) (dB) (dB) (dB)
200. 10 -68. &0 83.90 30. 86 Quai-Péald
825.00 -32. 88 83.90 28.98 Qudsi-P&al3
1295. 40 -3448.4 06 83. 90 52.51 2 Peak9 5
1295. 40 -2402. . 9991 63. 90 46. 36 ARefage9 5

Restrict Band

2488. 53 -2449. . 7282 74.00 48. 14 PRaB . 4 0
2488. 53 -85455 54.0028.4084. 475 . 58verage 32. 9
4826. 36 -1594. . 7282 74.00 46. 94 Pgak . 51
4826. 36 -21964 54.00 43. 76 BvEragé 1
12096. 00 -180846 74.00 42.92 PeaB . 7 4
12096. 00 - 64.74.35 7 54.00 30. 33 B\8ragd 4

Antenna polarization: _VERTICAL ; Testdistance: _3m_;

Over Limit Read Antenna Cable Preamg Detector
Freq. Level Limit Line Level Factor Loss Factor Mode
(MHz) (dBuv/m) (dB) (dBuv/m) (dBuv) (dB) (dB) (dB)
176. 61 -6B8. I3 83.90 34. 97 Quasi-Péakl
825. 70 -32. 88 83.90 30.01 QREBI-Pel3
2397.20 - 3449. . 3537 83.90 48.52. 80P2aR. 36
2398.60 -1494. . 6228 63.90 43.28 ARefage3 6

Restrict Band

4826. 36 -2503. . 4555 74. 00 46. 27 Pgak . 51
4826. 36 -879065 54.00 39. 77 BvEragé 1
7223. 00 6-304%9 74. 00 48. 78 PgaB . 19
7232.00 -851891 54.00 31.18 Bvéragd 9
12064. 00 -167728 74. 00 40. 04 P8 . 7 3
12056. 00 - 64.72.87 2 5300009 39. 72 Averagé 2

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

Lewal (dBul)
0

File#: CAProgram Files'e 3988 My Documents\FCC-BOQF).emi

Date: 2480811 Time: 14216

FLC-B-10P)

e | (AV)
p i
Em 10
w
b osez s [ 1] 0
Freguensy (MHz)
Site : Linko Conduction No.l (Glenn)
Condition  : FCC-B{QP) LISN.L(32A) LINE
FORM(EUT) : EG80805
Power : AC 120V 60H=
Curee : Peak Value Curve
Dietenct : Quasi Peak Value
Mema + T2/ HEO%
Over Linit FKead Frobe Cable
Freq Lewel Limit Line Lewvel Pactor Loss Kemark
NHz  dEaV dE  dEaY  dEuY Ak dE
| 0.151 51.74 -14.20 65.94 50.84 0.10 0.80
2 0.297 44.58 -15.75 60.33 43,98 (.10 0.50
3 0.507 41.01 -14.99%9 56.00 40.51 0.10 0.40
4 1.220 32.80 -23.20 56.00 32.17 0.13 0.%50
g 2,000 29.10 -26.90 56,00 28,40 0.20 0.50
6 1,530 29,70 -26.20 56.00 28,97 0.20 0.52
i 7.850 43.03 -16.97 60.00 42,16 0.27 0.60
8 9,860 46.98 -12.02 60.00 46,08 0.30 0.60
4 15.720 36.76 -23.24 60,00 3561 0.44 0.7l
L0 22,180 38.45 -21.55 60.00 36.%4 0,75 0.76
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Drala#: 799

L eveal jdBuld
i

File#: CAProgram Files\e 298 My Documents\FCC-B(QF).emi
Date: 2009 08 11 Tiones: 1420

s - S FLEC- B0l

1AV}

Ve X3 i 3 5 ([ 1] 1
Frequency (MHz)
Site: : Linke Conduction No.l (Glenn)
Condition : FCC-B4{QF) LISN.N(3ZA) NEUTEAL

FORM(EUT) : ES30605

Fower : AC 120V B0Hz
Curve : Peak Value Curve
Dt : Quasi Peak Value
Memo : T26 { HEO%
Ower Linit FRead Probe Cable
Freq Level Limit Line Lewvel Factor Loss Kemark
NiHz  dEuV df  dEoV  dEaV dE dB
1 0.150 53.43 .12.57 66.00 52.53 0.10 O0.%0
2 0.25 51.35 -10.Z1 61.5 Z50.75 0.10 0.50
31! 0.400 48.21 .9.64 57.85 47.71 0.10 0.40
4 0.712 44.14 .11.86 56.00 43.57 0.16 0.41
5 1.840 30.53% -25.47 56.00 29.8% 0.20 0.50
6 3,400 28.51 -27.49 56.00 27.79 0.20 O0.52
¥i 7.850 44,39 -15.61 60.00 43.52 0.27 0.60
8 Q.860 47.090 -12.9]1 60.00 46.19 0.30 0.60
9 15.800 36.45 -23.55 60.00 35.35 0.38 0.72
[0 21.150 35.13 -24.87 60.00 34,07 0.28 0.78
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Dala#: S Filed: CAP1ogram Files'e3WEE My Documents\FCC-B(A V) 2mi
“LMI {ulBuWy [hasts: 2005-80-11 Tinves: 11:11:21
e S L | FEC B{AV)
“5 = — - J——— - - -
W
X I3 7 7 3 I T
Freguency (MHz)
Site : Linka Conductian Me.l (Glenn)

Condition : FCC-B4{AV) LISN.N(324) NEUTRAL
FOEMient) : E9G0805

power : AC 120V 60H=
Cuvre : Average Value Curee
Defect ! Average Value
Memo : T26/ HE0%

Ower Linit FKead Probe Cable
Freq Lewel Limit Line Lewvel Factor Lozs Remark

NHz  dEaY dé  dEa¥  dEaV dE dE
l 0.404 35,98 -11.79 47.77 35.48 (.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: _28 Humidity: 53 %
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 i Low Mid High
CH1 CH®6 CH11
1 Mbbs H 57.21 54.18 41.91
P \% 57.46 54.73 49.32
2 Mbps H 58.75 55.21 43.21
\% 58.57 55.54 50.38
H 61.29 57.10 49.45

5.5 Mbps

\% 61.90 57.66 51.21
11 Mbos H 63.78 58.25 55.22
P vV | 6423 60.01 51.85

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) (dBuVIm) (dB) (dB) |{(dBuV/m)|  (V/m) (dBm) | Result
H 63.78 97.62 | 76.0*10% 0.39 | PASS
1 2.412 5.47 | 28.37
V 64.23 98.07 | 80.0*10°% 0.84 | PASS
H 58.25 92.14| 40.4*103| -5.10 | PASS
6 2.437 5.51 | 28.38
\Y/ 60.01 93.90| 49.5*1073 -3.32 | PASS
H 55.22 89.16 | 28.7*103| -8.06 | PASS
11 2.462 5.55 | 28.39
V 58.85 92.79| 43.6*1073| -4.43 | 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 ol Low Mid High
CH1 CH6 CH11
H 52.77 51.26 48.75
6 Mbps Y, 5171 49.70 45.25
H 42.68 38.08 35.88
9 Mbps Y, 43.32 38.69 32.34
H 42.79 38.41 35.43
12 Mbps Y, 43.65 37.02 32.26
H 42.93 38.69 35.74
18 Mbps V; 44.14 38.55 32.35
H 41.78 38.94 35.68
24 Mbps Y, 44.02 37.69 31.90
H 4214 38.73 36.01
36 Mbps Y; 43.61 38.43 32.43
H 41.08 39.64 36.72
48 Mbps Y 44.12 38.62 32.15
H 41.70 39.94 36.98
54 Mbps V | 44.48 39.09 33.84

For IEEE 802.11 g, the worst case (data rate 54Mbps) testing results summary as below

SA.
Frequency C.L. | AF E E P Test
Channel | AP 1" Grzy | B2 | gy | @B) |@Buvim)| (vim) | (dBm) | Result
(dBuV/m)

H 52.77 86.61 | 21.4*103| -10.65 | PASS

1 2.412 5.47 | 28.37
\Y; 51.71 85.55 | 18.9*103| -11.73 | PASS
H 51.26 85.15| 18.0*103| -12.14 | PASS

6 2.437 551 | 28.38
\Y; 49.70 83.59| 15.1*103| -13.66 | PASS
H 48.75 82.69 | 13.6*10°| -14.55 | PASS

11 2.462 5.55 | 28.39
\Y; 45.25 79.19| 9.1*10°| -18.23 | 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.
=2dBi=1.58
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 63.78 dBpVv
Ref 80 dBuv Att 10 dB SWI 100 s 2.412100200 GHz
80
L.70.
1
L PH X
M= |

50 J
W\W‘J\\ A A A S/ \.j“\f

|-10.

|-o.

- 10:

-20

Center 2.412 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 64.23 dBuV

Ref 80 dBuv Att 10 dB SWI 100 s 2.412100800 GHz

80

|-70.

[MTEVIE I

%M\WJ\ A AT AN’JJ \’“\J

|-10.

-O.

|- 10

-20

Center 2.412 Gz 30 kHz/ Span 300 kHz

Page 46 of 56



FCCID. : XOJGA1000 REPORT NO. : E980805

Channel No. : CH 6 (Mid)
Data Rate: 11 Mbps
Horizontal

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 58.25 dBuv
Ref 80 dBuv Att 10 dB SWI 100 s 2.437105000 GHz
80
L. 70.
[L_PK
[VTEV I 1

|-10.

-O.

|- 10

-20

Center 2.437 Gz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Mar ker 1 [ T1 ]
VBW 10 kHz 60.01 dBpV

Ref 80 dBuv Att 10 dB SWI 100 s 2.437103800 GHz

80

|-70.

60.

j
\

oA A T -
AR NN N

|-20.

|-10.

|-0.

|- 10.

-20

Center 2.437 Gz 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 55.22 dBuv

Ref 80 dBuv At t 10 dB SWI 100 s 2.461419600 Gz

80

|-70.

T
1S
S

2
—
—/___>H

N AV W v

|-10.

-O.

|- 10

-20

Center 2.46144 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Mar ker 1 [ T1 ]
VBW 10 kHz 51.85 dBuVv

Ref 80 dBuv Att 10 dB SWI 100 s 2.462794000 GHz

80

|-70.

60.

|-10.

|-0.

|- 10.

-20

Center 2.462764 Gz 30 kHz/ Span 300 kHz

Page 48 of 56



FCCID. : XOJGA1000 REPORT NO. : E980805

IEEE 802.11g Test Data

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

@ RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 52.77 dBpVv
Ref 80 dBuv Att 10 dB SWF 100 s 2.412210600 GHz
80
L70.
[VTEV P9

b
et
L]

-O.

- 10:

-20
Center 2.4121068 GHz 30 kHz/ Span 300 kHz

Vertical

% RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 51.71 dBuVv

Ref 80 dBuv Att 10 dB SWI' 100 s 2.411951400 GHz

80

|70

g

-20

Cent er 2.411868 GHz 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 51. 26 dBpVv

Ref 80 dBuv At t 10 dB SWI 100 s 2.437387400 Gz

80

|-70.

e AP A A P

|-0.

- 10:

-20

Center 2.43737 Gz 30 kHz/ Span 300 kHz

Vertical

@ RBW 3 kHz Mar ker 1 [ T1 ]

VBW 10 kHz 49. 70 dBpv
Ref 80 dBuv At t 10 dB SWI 100 s 2.437214800 Gz
80

|-70.

60.

NI AN DAY, A

- 10.

-20

Center 2.437123 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 48.75 dBpVv

Ref 80 dBuv Att 10 dB SWI 100 s 2.462391600 Gz

80

|-70.

|40,

|10.

|-o.

- 10:

-20

Center 2.462304 GHz 30 kHz/ Span 300 kHz

Vertical

@ RBW 3 kHz Mar ker 1 [ T1 ]
VBW 10 kHz 45.25 dBpv

Ref 80 dBuv Att 10 dB SWI 100 s 2.462391000 Gz

80

|-70.

60.

|-10.

|-o.

|10

-20
Center 2.462304 GHz 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

Test Site Instrument Manufacturer | Model No. S/N Next Cal. Date InSeZirI\}al
Spectrum Analyzer SFE:%F\:\I/D,ESLZ FSP 830180/006| Nov. 16, 2009 | 1 Year
30&"":2(:;1[)?8'*2 WIRYEE'CDAABLE N/A N/A | Jan. 18,2010 | 1 Year
1GF':FZEla8bCfeHZ MITEQ N/A N/A | Sep. 21,2010 1Year

C?S(r)n bl?-r Tgﬂ‘ﬁ;‘gﬁ;‘ﬂi COM-POWER | AH-118 | 10056 |Mar. 12,2010 | 1 Year
Antenna SCHWARZBECK |VULB 9161| 4078 | Jan. 16, 2010 | 1 Year

Pre-Amplifier Schaffner CPA-9232 1028 Jan. 20, 2010 | 1 Year

gﬁjﬂ%gﬂz MITEQ 28-5A | 513015 |Sep. 24,2010 | 1 Year
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11. EUT Photos

EUT FRONT VIEW

FCCID.: _XOJGA1000

EUT REAR VIEW

Inc .
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EUT COMPONENT VIEW
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EUT MODULE VIEW
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