E4 QuieTek Report No. 118059R-RFUSP43V01

7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
X Spectrum Analyzer Agilent NI9010A / MY48030495 Apr., 2011
Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

N/A
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7.6.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

IEEE 802.11b/g/n WIFI/ BT Combo slim module
Channel Number
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

T Agilent Spectrusm Anaiyzes - Swept Sk [EJENE) T Agient Spectrum Amaiyces - Swept s
e T ELISIATO  URaRSe 508, 2010 e SceR] ELIUATE i3 s 20Tt
Start Freq 2.401500000 GHz I Avg Type: Log Pur o R Aueney _ §Start Freq 2.421500000 GHz . fvg Type: Log Pur mAzla3azs| Freduency
Input RF PIlD_:Faﬂ [*=) .ﬂi:l:mdB 8l Dﬂi’l““:“”: I Input RF PIlD_:Faﬂ [*=) .ﬂi:’:mdB gl Dﬂi,'“:““”:
Mkr1 2.402 00 GH. AutoTune Mkr1 2.422 00 GH. AutoTune
10 dBidiv __Ref 10.00 dBm -1.851 dB 10 dBidiv __Ref 10.00 dBm -2.116 dB
Log =24 7 Log —.1 7
Center F Center F
."ﬂﬂﬁﬂﬁﬁﬂﬁﬁﬁﬂﬂﬂﬂﬂﬁﬁﬁﬂﬁ\lu"m;ﬁq."ﬂﬂﬂﬂﬂnmﬂﬁmﬂﬁﬂnﬂﬁmﬁﬂﬁ2 G':‘:
SV Y Y v Y W Y Y i W i..[ v WV 1 i W W i YV W W
. StartFreq| . StartFreq|
o 2.401500000 GHz} o 2.421500000 GHz}
SIopFrqu * ‘Stop Freq|
800 2 GHzll =0 2 GHzj
IStart 2.40150 GHz Stop 242150 GHy] 242150 GHz Stop 244150 GH
:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
[ L D I ) T o Man
N I1]Ff 2,402 00 GHz -1.851 dBm
2N 1 ]f 242100 GHz -1.327 dBm
ﬂ Freq Offs ﬂ Freq Offset
j 0 Hz} j 0 Hz}
[ [
il il
1 1
1 1
s — s —

2442-2461MHz

2462-2480MHz

T Agilent Spectrusm Anaiyzes - Swept Sk [EJENE) T Agient Spectrum Amaiyces - Swept s
e SceR] ELIUATE s s 0t e SceR] ELIUATE S togs 20t
Start Freq 2.441500000 GHz ) Aug Type: Log-Pr TaEli23456 Frequency Start Freq_2.461500000 GHz - Avg Type: LogPur mazfizaise Frequency
g PHO o o (i Free R ol cenF HRRNN I g PHO o o (i Free R ol e
Mkr1 2.442 00 GH. AutoTune Mkr1 2.462 00 GHZ AutoTune
1o ey _Ref 10.00 dBm -0.525 dBi 1o ey _Ref 10.00 dBm -0.405 dBi
! (P Center Freq _‘1 2 Center Freq
N A AVAWAVTAWAVAWAVAWAUAWAVAVSAVAVAVAVAVA) [siciion, I IAWAVAWAVAVAVAVAVAVAVAVAAVAVAVAVAVAVAN [kascicn
N YV VI VIV VVVYVYVYYYYV VY Iy VY Yy VY VYV VY VYTV VY Y¥V YT
= StartFreqlf 1. StartFreq)
o 2.441500000 GHz} o 1\ 2.461500000 GHz}
o
‘Stop Freq| ‘Stop Freq|
800 2 GHzl = 2 GHz}
IStart 2.44150 GHz Stop 246150 GHz] 246150 GHz Stop 248150 GH
l:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
[ L D I ) T o Man
N I1]Ff 2447 00 GHz 0525 dBm
2N 1 ]f 2451 00 GHz 0.323 dBm
ﬂ Freq Offs ﬂ Freq Offset
5] 0 Hzj 5] 0 Hz}
i :
il il
1 1
1 1
s — s —
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Product
Test Item
Test Site
Test Mode

IEEE 802.11b/g/n WIFI/ BT Combo slim module
Channel Number

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

ST ey ———
5 ELISIATO 0530 50PM 504,203 ELISIATO  053505m 54,2011
Start Freq 2.401500000 GHz ] g Type: Log-Pur TAE[123456 quency Start Freq 2.421500000 GHz i fivg Type: Log-Par TE[23 456 Frequency
Input RF PIlD_:FBﬂ [re) ﬂi:l:mdB ol Dﬂi’.“:““”: Input RF PIlD_:Faﬂ [*=) .ﬂi:,:mdB gl Dﬂi’.“:““lfl
Mkr1 2.402 00 GHZ Auto Tune Mkr1 2.422 00 GH. Auto Tune
10 dBidiv __Ref 10.00 dBm -1.692 dBm| 10 dBidiv __Ref 10.00 dBm -1.492 dB|
Log =24 = Log 24 2
. MMMMMMWMMM u‘(iemengr:q . MMMMM-MMMMM . CemerFGr:q
i ! i
. StartFreq| . StartFreq|
. 2.401500000 GHz, o 2.421500000 GHz,
‘Stop Freq| ‘Stop Freq|
800 2 GHzl = z GHz
IStart 240150 GHz Stop 2.42150 GHZ Stop 2.44150 GH
:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
Pudliccelieclsal 1 v ] Aecion ] AUNCIONWIDIH]FURCTIGN vALLE ] uto Man
M |1]f 2.402 00 GHz. -1.692 dBm
2| N |1]f 242100 GHz -4.486 dBm 0
3| Freq Offs 3| Freq Offset
5] 0Hz 5] 0Hz
i &
il il
1 1
1 1
s sran

2442-2461MHz

2462-2480MHz

ST [EJEMR] T gicat Spectrim Anaiyoes -Swept 54
== ELISIATO 0553 15PM 504,200 == ELISIATO 05554 504,201
Start Freq 2.441500000 GHz ) Aug Type: Log-Pr maE[io3ase| Frequemcy Start Freq_2.461500000 GHz ) Avg Type: LogPur Tazio3ass| | Frequency
Input RF PIlD_:FBﬂ [re) .ﬂi:l:mdB ol Dﬂi’.““““” Input RF PIlD_:Faﬂ [*=) .ﬂi:’:mdB gl Dﬂi’.llllllllfl
Mkr1 2.442 00 GH. Auto Tune Mkr1 2.462 00 GHZ Auto Tune
10 dBidiv __Ref 10.00 dBm -0.585 dBi 10 dBidiv __Ref 10.00 dBm -3.330 d
Log —‘1 7 Log 4 z
T B T e T e L P S e Center Freqj °™' MMMMMMMJ wa&wnﬂﬂ\j Center Freq|
o z GH: I 100 ]ll 2.471500000 GHz,
p startFreqlll [ StartFreq)
. 2.441500000 GHz, o 2.461500000 GHz,
‘Stop Freq| ‘Stop Freq|
800 z GHz{ll 500 z GHz
IStart 2.44150 GHz Stop 246150 GHz] Stop 248150 GH
l:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
e T e i U AU T ] FUCT A e uto Man
M |1]f 2447 00 GHz. 0585 dBm
2| N |1]f 246100 GHz. 0.263 dBm 2|
3| Freq Offs 3| Freq Offset
5] 0Hz 5] 0Hz
[ 6] 3
il il
1 1
1 1
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8.

8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
X Spectrum Analyzer Agilent NI9010A / MY48030495 Apr., 2011

Note: 1. All equipments are calibrated every one year.

2. The test instruments mark by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6.

Test Result of Channel Separation
Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 760.0 Pass
39 2441 1000 >25 kHz 760.0 Pass
78 2480 1000 >25 kHz 766.7 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz

Tl Agilent Spectrum Analyzer - Swept SA

T" S0 Q | | | AC | SEMSEINT| | ALIGN AUTO [05:26:52PM Aug 04, 2011
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr macE[lz3456|  Freauency
Tnput: RE__PNO: Fast [0 1Hg:Free Run Avg|[Hold: 31/100 TYPE [V ity
IFGain:Low Atten: 20 dB DET/P MNMNR
Mkr2 2.403 00 GHZ SATILGHSELIT
[l1odeidiv__Ref 10.00 dBm -2.713 dBm
28 1 .2
0.00 A Center Freq||
-100 v/ 2.402000000 GHz,
200 / \
-300 H \
[ 1 StartFreq|
-400 [U i
2.392000000 GHz,
-50.0
50.0 i ijﬂ LH"’MW
700 = PR i bbb Looatie Stop Freq||
800 2.412000000 GHz,
Center 2.40200 GHz Span 20.00 MHZ CF step
Res BW 100 kHz #VBW 100 kHz #Sweep SO TR
(MkR[woDE[TRC[ SO % [ v [ _FUNCTION [ FUNCTION WIDTH Auto Man
N [1]f 2.402 00 GHz -2.670 dBm
Al N [1]f 2.403 00 GHz 2713 dBm
” Freq Offset
5 0 Hz
3
7
8
9
0
1
2
IMSG STATUS
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Channel 39 2441MHz
Tl Agilent Spectrum Analyzer - Swept SA
27 S0% \ | | AC | SENSE:INT| | ALIGN AUTO D5:27:4SPM Augod, 2011
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr WicElag4ce|  Frequency
Tnput: RE PNO: Fast Trig: Free Run Avg|Held: 341100 THRE | vt
I IFGain:Low Atten: 20 dB DET|IF NNNMN
MKr2 2.442 00 GHZ Alite Tune
10 dBidiv_ Ref 10.00 dBm -1.201 dBm
Log T 82
¢
o s Center Freq(f
-10.0 / 74 \ 2.441000000 GHz
200 / \
-30.0
- f \ StartFreq||
] Y ¥ 2.431000000 GHz
-50.0
0.0 w"ﬂ lﬂ\“w
700 e PO ) PO O i s & VRN N Stop Freq||
0.0 2.451000000 GHz
|Center 2.44100 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) SHGRR00 M
T FUNCTION FUNC Auto Man
N[1]f 2.441 00 GHz -1.282 dBm
N[1[f 2.442 00 GHz -1.201 dBm
3 Freq Offset
5 0 Hz,
[
7
8
9
10
11
12
MSG STATUS
Channel 78 2480 MHz

T Agilent Spectrum Analyzer - Swept SA

LX S0Q \ | | aC | SENSE:INT\ | ALIGH AUTO DS:ZG: 17 PM sug04, 2011
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr mAcE[T23455|  Frequency
Tnput RE__PNO: Fast [0 1H4g:Free Run Avg|Held: 21/100 TYPE| M Wittt
| IFGain:Low Atten: 20 dB DET|P NMN NN
MKkr2 2.479 00 GHZ TN
10 dBidiv__ Ref 10.00 dBm 0.241 dBm
Log
’2 1
um / \ f \ Center Freq(|
-100 / 7 \ 2.480000000 GHz
200 [ \
-30.0
P / N StartFreq|
/ 1 2470000000 GHz
-50.0
- i L
100 bt s e ) A P Stop Freq||
aa 2.490000000 GHz
|Center 2.48000 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) SRt Fz
% [ v [ FUNCTON ] ‘ C Auto Man
2.480 00 GHz 0.248 dBm
2 2.479 00 GHz 0.241 dBm
y Freq Offset
5 0 Hz
6
7
8
9
0
1
2
IMSG STATUS
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Product IEEE 802.11b/g/m WIFI/ BT Combo slim module
Test [tem Channel Separation
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 946.7 Pass
39 2441 1000 >25 kHz 953.3 Pass
78 2480 1000 >25 kHz 960.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz

Tl Agilent Spectrum Analyzer - Swept SA
s0Q | | |

AL | SEMSEINT|

| ALIGN AUTO

[05:22:32PM Aug 04, 2011

[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
Input: RF PNO: Fast 50 Trig: Free Run Avg|Hold: 881100 TYRE |IV] Wity
IFGain:Low Atten: 20 dB DETIP MNMNNN
Mkr2 2.403 00 GHz AR TurE
fl10 gBidiv__Ref 10.00 dBm -4.975 dBm
: 1
o /A% Center Freq||
o / \ 2.402000000 GHz
-200 / \
300
400 2 J \\ 4 StartFreq||
500 /.., \ 2.392000000 GHz
-60.0 J \
RS S U Stop Freq||

-700
-600

2.412000000 GHz

Center 2.40200 GHz
Res BW 100 kHz

#VBW 100 kHz

Span 20.00 MHZ

5.083 dBm

(MR VODE[ TR Gel % [ T FORCION | FURCTon Wi
N 1] f 2.402 00 GHz

N |1]|f

240300 GHz

-4.975 dBm

CF Step

#Sweep 500 ms (1001 pts) S HOR00 Wik 12
FUNCTION VALUE Auto Man

Freq Offset

0 Hz|

STATUS
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Channel 39 2441 MHz

Tl Agilent Spectrum Analyzer - Swept SA

ZT jsingsl ‘ | | AC | SENEE:INT| | ALIGN AUTO D5:23:1E| PM Aug0d, 2011
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1[2345 6 Frequency
Tnput RE_ PNO: Fast (o 1rig:Free Run Avg|Held: 511100 TYPE (W] bifnbn
I e IEGainLow *  Atten: 20 dB oeTlP NNNN N
MKkr2 2.442 00 GHzZ Adto e
10 dBidiv_ Ref 10.00 dBm -3.591 dBm
Log T a2
A IL_V(L\ CenterFre
/,,\ ai
0.0 ] \ 2.441000000 GHz
-20.0 / \
-30.0
00 n_/'\/" \zr’V\ Start Freq I
/ \ 2.431000000 GHz
-50.0 \-UJ
£0.0 "A\N I I,
70,0 foetes L [ e b o Stop Freqf
00 2.451000000 GHz

|Center 2.44100 GHz

Span 20.00 MHZ

CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) SHGRR00 M
| [ v ] FUNCTION Auto Man
N[1]Ff 244100 GHz 3671 dBm
N[1[f 2.442 00 GHz 3591 dBm
3 Freq Offset
5 0 Hz,
6
7
8
9
10
11
12
MSG STATUS
Channel 78 2480 MHz

Tl Agilent Spectrum Analyzer - Swept SA

X o0 @ | | | AC | SENSE:NT]| | ALIGH AUTO 105:25:36 PM Aug 04, 2011
[Center Freq 2.480000000 GHz | Avg Type: Log-Pur WAl 23456 |  Frequency
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 561100 THPE| M bk
| IFGain:Low Atten: 20 dB DET|P NN KN N
Mkr2 2.479 00 GHZ AUt TUne
10 dBidiv Ref 10.00 dBm -2.082 dBm
-og 2
0w /«,\rm\ Center Freq(|
00 f \ 2.480000000 GHz
-20.0
-30.0 j \]\"/\'\
s M StartFreq||
. . j \ 2.470000000 GHz
E0.0 WJ-JIJHJ ]"“U'\M
70, [ttt btotherron e Stop Freq
00 2.490000000 GHz
|Center 2.48000 GHz Span 20.00 MHZ CFstep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) D el o
e % [ v [ FUNCTON | FUEIEVEN (Auto Man
f 2.480 00 GHz -2.157 dBm
f 2.47900 GHz -2.082 dBm
Freq Offset
0 Hz|
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2011

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

T 25msec
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9.6.

Test Result of Dwell Time

Product IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHY5)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lgllf)t h Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.900 14 50 0.81 0.325 0.4 Pass
2441 2.900 14 50 0.81 0.325 0.4 Pass
2480 2.900 14 50 0.81 0.325 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
(Duty cycle /79) * (79*0.4)

Dwell time =

CH 00 Time Interval between hops

CH 00 Transmission Time

T Agilest Spectrum Asalyzes - Swept SA

Agilent Spectrum Analyzer - Swept SA
ENETE AIGIATO  Uss0ommgm it | ET 5 SIGIATO _ D1ro0mizmgos it |
enter Freq 2.402000000 GHz . #eg Type: LogPur TAE[{23456 requency enter Freq 2.402000000 GHz ) g Type: LogPar s EETET requency
oo Trig Video TPE AR TpetBF  PHO: Fast G0 10g- ¥Video bl i
et ptton 20 4B e NN T I 5 ptton 20 4B oenlP HHNNN
Auto Tune ANk -ijﬂ ™ Auto Tune
10gBiav  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm o13dBl |
s Log 182 S
Center Freq) Center Freq
L S R N S R S S R— E— | Ghl'" 2 GHz|
mow
StartFreq| . StartFreq|
= 2 GHz| 2 GHz|
1. | Ef
* Stop Freq ] Mgk ek ‘Stop Freq|
2 GHzI 0 2 GHz|
nter 2402000000 GHz Span 0
AT . CF Step BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)| . CF Step
i i W o W i M Ly [herfvccelincisal L [ FURCTON ] FUNCTON DT FUKCTONVALLE o Man
¢ LI s £ a1t E 2900 ms | 4] A152dB
21t 2sonmsH
¥
Freqoffs ﬂm 10t 3750 ms 195 dB. FreqOffset
oHzf 5[ 0Hz,
6
Center 2.402000000 GHz D Hz 1
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
use status G —

CH39 Time Interval between hops

CH 39Transmission Time

T Agilest Spectrum Asalyzes - Swept SA

EEE

=

sTaTUS

Agilent Spectrum Analyzer - Swept SA
F EFE E= ALIGNALTO 03:07:42PM £ug 09, 2011 Eil] AL SENEE: ALIGNAUTO 05:11:50PM £ug 04, 2011 i
enter Freq 2.441000000 GHz ) Aug Type: Log-Pr Al zsase quency enter Freq 2.441000000 GHz ) #ug Type: LogPar TAE[23 456 requency
oo Trig Video Ctritrinta TpetRF  PHO: Fast GO 11g ¥ideo Utrhphyind
WGaimlow Astenc 20 dB berf” NHNNN I W Gaimclow Astenc 20 dB perf” NHHNN
Auto Tune AMKr -2.900 m Auto Tune
10g8iGv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm 0.13 da e .e.M.AM
Log -og 182 i ]
Center Freq) Center Freq
= e e e e e e e e | 2 Ghl'" 2 GHz|
e
StartFreq| . StartFreq|
0 z GHzj 2.441000000 GHz}
10 l=
* SIopFrqu * it "’“’“L' ‘Stop Freq|
z GHz{ll 500 z GHzj
nter 2.441000000 GHz Span 0
. CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
[ L J 8 W A O I o um'lﬁEE-_——-B_m o Man
A2 (1]t E -2.900 ms | (A} 038 dB
2la1 (1]t 2800 ms | (A} 0.78 dB
%
Freq Offs ilm 10t 3750m“&65d3 FreqOffset
OHz§ & 0 Hzj
[3
Center 2.441000000 GHz Span 0 Hz :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms {1001 pts) 1
s
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CH 78 Transmission Time

T Agilest Spectrum Asalyzes - Swept SA

CH 78 Time Interval between hops

05:12-20PM &g 04, 2011
TAE[1234586

Agjlent Spectrum Analyzer - Swept SA.

3.450000000 GHz

Frequency

ALIGNALTO 03:05:10PM Aug 08, 2011 Frequ 0 g SEMNSEIN ALIGNAUTO
e vide Auwg Type: Log-Pwr ““‘Y‘;ﬂl\z 34565 quency enter Freq 2.480000000 GHz Trig vide Awg Type: Log-Pwr
o Tg e e | PGP D TEVidee e

FGainclow Haterc 20 B

Auto Tune AMkr1 -2.900 m
104Bidv  Ref 10.00 dBm 10 dEidiv__Ref 10.00 dBm 0.12d
log Log A2 RS

Center Freq)
2 GH:; I 100

StartFreq|
2 GHz}
. =
2 Stop FreqI sy g
- 2 GHzll = ¢
nter 2480000000 GHz Span 0
. CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00 ms (1001 pts] . CF Step
Man

o it IU W b ¥ d b % - ka o o [l frrr{vcceliecsall L L FUNCTION L FUKCTICN WIDTH] FURCTION vaLUE BT
a2 110t -2.900 ms | (A) 095 dB.
HE
Freq Offs ilm 11t 3750ms(id) 07248 FreqOffset
oHzfl 5] 0 Hzj
[
Center 2.480000000 GHz Span 0 Hz 1
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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Product IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (Channel 00,39,78 —DHS)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) ggh Number (ms) | Dutycycle (Sec) (Secy | Result

2402 2.900 14 50 0.81 0.325 0.4 Pass
2441 2.900 14 50 0.81 0.325 0.4 Pass
2480 2.900 14 50 0.81 0.325 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time = (Duty cycle /79) * (79*%0.4)

CH 00 Transmission Time

CH 00 Time Interval between hops

7 Agilent Spectrum Asalyzes - Swept SA

Agilent Spectrum Analyzer - Swept SA
T E=3 SIGIATO  G3inssmimgm o | A SPEEIT SIGIATO D isasmzmgos it |
enter Freq 2.402000000GHz | . #eg Type: LogPur TAE[{23456 requency enter Freq z_guzuuuuuu GHz e viden #ueg Type: LogPar o EETET requency
L TV e | P G T Wideo e
Auto Tune Mkl 3.720 ms) Auto Tune
{ggaisv_Ref 10.00 dBm [ogeii _Ref 10.00 dBm -1.36 dBi
1 1 1
Center Freq ":m Center Freq
00 T ot 2 GHz|
StartFreq| StartFreq|
; GHz| 2 GHz|
* Stop Frqu L Ll s Stop Freq|
GHzlll 50 2 GHz|
nter 2402000000 GHz Span 0
CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
W A W b i * * bl ' bl iy i Man “EE-__““m o Man
I; N1 'g 3720 ms 1,36 dBm
211t 2900 ms _
(&) 000dB]
Freq Offs ﬂ A1t 00048 Freq Offset
oHzf 5[ 0 Hz|
[3
Center 2.402000000 GHz Span 0 Hz :
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
uss sTaTUs se —

CH39 Time Interval between hops

CH 39Transmission Time

7 Agilent Spectrum Asalyzes - Swept SA

=

Agilent Spectrum Analyzer - Swept SA
ENETEE = ELIHATO  (S05CSPM Ag00, 2011 A SEER T T
enter Freq 2.441000000 GHz . Aug Type: Log-Far TAE[123456 enter Freq 2441 l]l]l]l]l]l] GH g Type: Log-Par o EETET Tequency
[we] Trig: Video TEFERAANA 0: Fast 50 Trig: Video TYPEARARAARS
WGainlow * Aten:20 dB DT RN N I oo " Atenc20 4B e RN N
Auto Tune MKkr1 3.720 ms) Auto Tune
{ogsian _ Ref 10.00 dBm [0 gBici_Ref 10.00 dBm -0.13 dBi
1 i T
Center Freq Center Freq
000 e g, S - by ks poid — N o
StartFreq| StartFreq|
0 2 GHzj 2.441000000 GHz}
1w
* Stop Frqu syl i ‘Stop Freq|
z GHz{ll 500 z GHzj
nter 2.441000000 GHz Span 0
CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
bW Wy W W W W W W Mm'liﬂﬂ-_—““m o Man
M |1 E 3720ms 0.13 dBm
2[A1 4t 2900 ms
Freqoffs ilm 10t 3750 ms 001 8| FreqOffset
OHz§ & 0 Hzj
[3
Center 2.441000000 GHz Span 0 Hz :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms {1001 pts) 1
s

sTaTUS
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CH 78 Time Interval between hops

CH 78 Transmission Time

T Agilest Spectrum Asalyzes - Swept SA

Agilent Spectrum Analyzer - Swept SA
ENETEE ELIHATO  ([054PM A500, 2071 De ¢ ELIGHATD  (DR1355PMAg03,20T1
2.480000000 GHz Awg Type: Log-Par mAE[iazasg| Frequency enter Freq_2.480000000 GHz Awg Type: LogPur maE[io3ase| Frequemcy
oo Trig:Video e BF PN Fast Do Trig Video
; il A | Pt o e A
Auto Tune Mkl 3.720 ms) Auto Tune|
10g8iGv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm 1.19 dB
Log Log R
Lo L. ... Center Freq) Center Freq
oog 2 GH; I 100 2 GHzj
StartFreq| StartFreq|
20 2 GHzj 2 GHzj
TRV || s00
2 smmeqI Wph e StopFreq
2 GHz{ll 500 2 GHzj
nter 2480000000 GHz Span 0
. CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
WMy W W W L . o Mm'lﬂEE-_—“B_m o Man
M1t E 3720ms 1.19 dBm.
2[A1 4t 2900ms((A) 09148
Freq Offs ilm 10t 3750 ms 0.01 48| FreqOffset
OHz§ & 0 Hzj
[3
Center 2.480000000 GHz Span 0 Hz :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms {1001 pts) 1
uss — uss ——
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011
X Spectrum Analyzer Agilent NI9010A / MY48030495 Apr., 2011

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth

Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1140 - NA
Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

1 S0 | | | AC | SENSEINT] | ALIGNAUTO  |05:15:55PM Aug 04, 2011
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 Frequency
1 - RE PNO:E T Trig:Free Run Avg|Held: 18100 THPE |1 it
ot IFGain:La:\tu ™ Atten: 20 dB DET|P NMNMNN N
Mkr1 2.402 00 GHz AT
jodBidiv__Ref 10.00 dBm -2.721 dBm
og
1 CenterFreq|j
0.00 2.402000000 GHz|
-10.0 (
f \ Start Freq(
200 26-60-dB 2392000000 GHz

MHz

4]
B
ﬂThJ
Lo
- o

-30.0

Stop Freq||
2.412000000 GHz|

—
[ s
-

-40.0

50.0 CF Step

i K,) \(\ 2000000 MHz
Auto Man
-60.0

> MWL\W
700 baa WM m,.JL'MW WWM\'W‘ e e T, I.m‘l.l... Freq Offset

0Hz

-80.0

Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 300 ms (1001 pts)
MsG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
39 2441 1140 -- NA
Figure Channel 39:

1 Agilent Spectrum Analyzer - Swept SA

E’- So@ \ | | AC | SENSE:INT| | ALIGN AUTO D5:19:43PM Augnd, 201 [ |
Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr mAcE[23456|  Freauency
= 7 5 Trig:Free Run Avg|Hold: 101100 T PE | M bbb
MpuGRE EHOCEmE Y en oD BRI
Mkr1 2.441 00 GHz AT
10.dBiciv__Ref 10.00 dBm -1.310 dBm
1 Center Freq||
0.00 2.441000000 GHz
-10.0
/ \ StartFreq||
200 — _=20.00 dB 2431000000 GHz
/ \ 1.14 | MHz
-30.0
Stop Freqf
2.451000000 GHz
-A00 nU Wf\
500 } ] CF Step
2.000000 MHz
- Auto Man
200 |addp JMJMMMWW”"M Pttt g Freq Offset
0 Hz|
-80.0
Center 2.44100 GHz Span 20.00 MHz
#Res BW 100 kHz #YBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)

Channel No. Fr&(}[lﬁ;l)cy Measur(irillezr)lt Level Requ(lligiz ;Jlmlt Result
78 2480 1150 -- NA

Figure Channel 78:

Tl Agilent Spectrum Analyzer - Swept SA

Lxi a0 % | | | AC | SEMSE:INT]| | ALIGN AUTD |05:28:31PM Aug 04, 2011
Center Freq 2.480000000 GHz | Avg Type: Log-Pur TRACE[11234 5 5 Freguency
= 7 T~ Trig:Free Run Avg|Heold: 121100 T PE | M il
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 20 dB DETIP MM NN N
Mkr1 2.480 06 GHz AuteTune
jodBidiv__Ref 10.00 dBm 0.200 dBm
og
‘1 CenterFreq|j
oo / ] 2.480000000 GHz
-10.0
B \ StartFreq|f
200 || },20.00dB 2.465000000 GHz
{ \ 1.15 MHz
-30.0
Stop Freq(|
2.495000000 GHz
-40.0
0.0 ﬁ \ CF Step
3.000000 MHz,
i [Auto Man
' e MM
700 [nasnl umwMW meww Freq Offset,
0 Hz|
-80.0
Center 2.48000 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 500 ms (1001 pts)
MSG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1420 -- NA
Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

Lxi a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD 105:21:52 P Aug 04, 2011
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[11234 5 5 Freguency
= 7 T Trig:Free Run Avg|Held: 12100 THPE | M it
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 20 dB DETIP MM NN N
Mkr1 2.402 10 GHz AulTune
jodBidiv__Ref 10.00 dBm -3.704 dBm
og
CenterFreq|j
g ! 2.402000000 GHz
100 f“ H
/ \ StartFreq||
200 U0 AE 2.392000000 GHz
— +—
142 MHz
-30.0
J \ Stop Freq||
I 'y e 2.412000000 GHz
0.0 /V \ CF Step
2.000000 MHz
[Auto Man
-50.0 Mu ¥
700 WHM«W Moot st e At RN Freq Offset
0 Hz|
-80.0
Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 500 ms (1001 pts)
MSG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
39 2441 1430 -- NA
Figure Channel 39:

1 Agilent Spectrum Analyzer - Swept SA

Z’- So@ \ | | AC | SENSE:INT| | ALIGN AUTO D5:21:28F‘M Augnd, 201 [ |
Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr mAcE[23456|  Freauency
. 7 5 Trig:Free Run Avg|Held: 121100 TYPE | M it
MpuGRE EHOCEmE Y en oD BRI
Mkr1 2.441 08 GHz AT
10.dBiciv__Ref 10.00 dBm -2.299 dBm
£1 Center Freq||
0.00 2.441000000 GHz
-10.0 /’M’\’\
/ \ StartFreq||
00 20-00-dB8 2.431000000 GHz
— -+~
f \ 1.43 MHz
-30.0
Stop Freqf
2.451000000 GHz
-40.0
500 f \ CF Step
2.000000 MHz
A Auto Man
00 M Wy
700 W" : i il Freq Offset
0 Hz|
00
Center 2.44100 GHz Span 20.00 MHz
#Res BW 100 kHz #YBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : IEEE 802.11b/g/n WIFI/ BT Combo slim module

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)

Channel No. Fr&(}[lﬁ;l)cy Measur(irillezr)lt Level Requ(lligiz ;Jlmlt Result
78 2480 1440 -- NA

Figure Channel 78:

Tl Agilent Spectrum Analyzer - Swept SA

Lxi S08 | | | AC | SEMSE:INT]| | ALIGN AUTO 105:29:01PM Aug 04, 2011
Center Freq 2.480000000 GHz \ Avg Type: Log-Pur mAE[23456|  Freduency
= 7 T~ Trig:Free Run Avg|Heold: 101100 T PE | M il
Input: RF IE(P;I;)i.“Tns‘tM ] Atten: 20 dB DETIP MM NN N
Mkr1 2.480 09 GHz AuteTune
10dBidiv__Ref 10.00 dBm -0.781 dBm
og
1 CenterFreq|j
o.oa m\ 2.480000000 GHz
-10.0 f
( \ StartFreq|f
200 e -20.00dB 2465000000 GHz
f \ 1.44 MHz
-30.0
Stop Freq(|
2.495000000 GHz
-40.0
500 ( ] CF Step
WJ \Vl 3000000 MHz
JAuto Man
-50.0 ’J ‘11
700 bl mmmww MMMHM%WMM Freq Offset
0 Hz|
-80.0
Center 2.48000 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.

Page: 72 of 74



E4 QuieTek Report No. 118059R-RFUSP43V01

Attachment 1: EUT Test Photographs

Page: 73 of 74



E4 QuieTek Report No. 118059R-RFUSP43V01

Attachment 2: EUT Detailed Photographs
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