FCC Test Report: F105012202-A

5. Test of Radiated Emission

5.1. Test Limit

Radiated emissions from 30 MHz to 25 GHz were measured according to the methods defines in
ANSI C63.4-2001. The EUT was placed, 0.8 meter above the ground plane, as shown in section
5.6.3. The interface cables and equipment positions were varied within limits of reasonable
applications to determine the positions producing maximum radiated emissions

For unintentional device, according to § 15.109(a), except for Class A digital devices, the field

strength of radiated emissions from unintentional radiators at a distance of 3 meters shall not

exceed the following values:

Frequency Distance Radiated Radiated
(MHz) Meters (LVIM) (dB pVIM)
30-88 3 100 40.0
88-216 3 150 43.5
216-960 3 200 46.0
Above 960 3 500 54.0

For unintentional device, according to CISPR PUB.22, for Class B digital devices, the general
requirement of field strength of radiated emissions from intentional radiators at a distance of 10

meters shall not exceed the above table.

Frequency Distance Radiated
(MHz) Meters (dB u VIM)
30-230 10 30

230-1000 10 37
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5.2. Test Procedures

The EUT was placed on a rotatable table top 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna which was mounted on the top
of a variable height antenna tower.

3. The table was rotated 360 degrees to determine the position of the highest radiation.

The antenna is a broadband antenna and its height is varied between one meter and four meters
above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

5. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum
reading.

6. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

7. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method and reported.

8. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in average
mode), then testing will be stopped and peak values of EUT will be reported, otherwise, the
emissions will be measured in average mode again and reported.
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5.3. Typical Test Setup

Antenna

Equipment under Test

——1

—

*  Test distance

0.8M
Turn Table

Ground Plane

Receiver

5.4. Measurement equipment

Instrument/Ancillary |Type Manufacturer [Valid Date
EMI Receiver 8546A HP 2006/0413
Spectrum Analyzer FSP40 R&S 2005/12/28
Horn Antenna 3115 EMCO 2006/02/21
Horn Antenna 3116 EMCO 2006/02/21
Bilog Antenna CBL6112B Schaffner 2006/04/11
Amplifier 8447D Agilent 2006/02/22
Amplifier 8449B Agilent 2005/12/27
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5.5. Test Result and Data

EIT ; Cheolas
Powsi e w18 L _ Fol/Phase : HORIZONTAL
Tast Mode : Transmit /Receive Tenperature 1 24 12
Oparation Channel: 1 Homid 1t ;B2 B
Modulation Trpe @ 202.110/12 Atmospheric Miesanre: 1030wz
Eate 117534 Hhbps Memo ;
HDLEUEHHBUUHHI
10
? a ' 5 F
v an a5, 1410. 194, 2al. inm
Trace: {Discrete) Froguency (NHz]
Heter Correctad Table Aot
Frequency Eeading Factor Fesnlt Limit Margin BRemark Deg., High
(MHz) CdBu¥) (dBu¥ fm) (dBo¥/m) (dBD [dB) fcm)
137.74  45.08  -14.61 30,47  43.50 -13.03 Peak 150 100
163 .85 45,40 -16 .02 20 T8 43,30 -13.72  Peak 130 Lo
186,18 43,36 -17.14 2822 43,30 -13.28  Peak 140 100
140 .54 47 .40 -16 .04 30,50 43.50 1300 Peak 140 R}
233.24 46,20 -15.7& 30,51 46,0 -15.4%  Peak 175 Lo

1. Bezult = Meter Beading 4+ Corrected Factor

2. Corrected Factor = Antenna Factor 4+ Cable Loss - Amplifier

3. The resolution bandwidth of test receiverdspectrum analwzer is 120Elz
and wideo bandwidth is J00kHz for Peak detection and Qnasi-peak
detection at frequency helow lGHz.

4. The resolution bandwidth of test recsiverfepectrum snalyzer ic 1HHz
and video bandwidth 15 IMHz for Peak detection at fiequency abaove
1GHz.

5. The resolution bandwidth of test receiverfspectrum analvzer 1s lMH=
?Eﬂ viden handwidth 15 100z for Average detection at frequency ahove

T

. The other emissions 15 too belovy to be measured.
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EIT : ChE01AS
Fows1 wELTON . ; Fol/Phase : HORIZUNTAL
Test Made : Transmit/Receive Tenpe ratnre : 24 T
Operstion Chamnel: | Homid 1t : B2 2
Modolation Tepe @ G02.110/7g Atiwospheric Miessuce: 1030 aind[g
Eats : 114534 Hbps Memna :
EuLweHdBuU’Ile
40 1 5 &
2 2 4
. 300 4410, 0. F20. a0, 1000
Trace: {Discrete] Fraquency: (MHz)
Heter Corrected Tahle Aot
Frequency Reading Factor Begult Limit Margin Remark Deg . Tizh
iMH=z2 (dBu ] (dBu¥ fm) {(dBu¥/m) {dB) [dB3 fom )
34038 46.52  -10.20  36.32  46.00  -0.68 Peak 120 100
364 .65 43.18 -9.58 33.680 46 .00 -1Z.40  Peak 121 100
403 .29 44 53 -8.33 33.98 46 .00 -10.02  Peak 121 Lo
441 .04 42,76 -8 .46 34.30 46,00 —ié.?ﬂ Peak 225 100

012:18  36.66 1.29 37.05 4600 -2.05 Peak 225 100

1. Reznlt = Meter Peading + Corrected Factor

2. Corrected Factor = Lotenna Factor + Cable loss - Lmplifier

3. The resolution bandwidth of test receiver/spectrum analwvzer is 120Kz
and wideo bandwidth i1g 300kHz for Peak detection and Quasi-peak
detection at frequency helow 1GHz.

4. The resolution bandwidth of test recsiver/spectrum analwvzer iz 1WHz
and video bandwidth iz IMiz for Peak detection at frequency above
1GHz.

5. The resolution bandwidth of test receiver/spectrum analvzer is IWHz
?Eﬂ video bandwidth is 100z for Averagze detection at frequency ahove

z.

fi. The othker emissions 15 too belov to be measured.
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EIT ; CB201AS

Fows1 ;o L1ov Fol/Phase : VERTICAL
Test Mode : Transmit/Receive Temparatnre ;24 L
Opaeration G Homid 1t : B2 2
Modolation Tepe @ 4021101z Atwaspheiic Frus:uru 1030 il [ ¢
Rats : 11434 MNhps Memao :

aul_eunlidﬂlﬂfﬂnl

10 i i i o

5]
2| 3'-1
a an f5. 140. 194, 250, 115
Trace: iDiscrete] Fraguent (MHe]
Hetes Corrected Table  Ant
Frequency Reading Factor Eeenlt Limit Margin Remark Dag . Hizgh
Mhz) CdBu¥ ) (dBu¥ m) (dBuVsmy (dB) [dB Com)
" 163.5¢  47.96  -16.00  31.06  43.50 -11.54 Peak 200 100
166,59 46 .45 -16.31 30.14 43.50 -13.36 Peak 1810 100
176.08 46,57 -17 .16 29.4] 43.30 -14.09  Feak 200 100
18120 4820 1735 & 4350 Cl263 ek 20 100
256.96  48.64  -11.99 35.65 46.00  -9.35 Peak 180 100
Notes:
1. Resnlt = Meter Peading + Corrected Factor
2. Corrected Factor = Antenna Factor 4+ Czble loss - Amplifier
3. The resolution baopdwidth of test receiver/spectrum analwvzer is 120Kz

and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency helow 1GHz.

4. The resolution bandwidth of test recesiwverfspectrum snalvzer iz 1HHz
and wideo handwidth 15 IMIz for Pzak detection at fieguency abowe
1GH=.

3. The resolution bandwidth of test receiverfspectrum analvier is IHHz

?Eﬂ video handwidth 15 100z for Average detection at freqnency ahowve
o

. The other emissions 15 too belov to be mneasured.
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EIT ; COs0lAS
Fowsi = 12 ; Pol/Phase : VERTICAL
Tast Maode : Tranzmit/Receive Tewperatnre 24 i
Operation Channel: 1 Homidits : B2 B
Modulation Trpe : S02.11L7g Atwaspheric Miessuce: 1030 il [ g
Eats : 117454 Hbps Memna :
ﬂuLeuanBuHﬁnl
! I. -
= 1
L <3
10 t T 1 5 ﬁ
4 300 44101 A80. F20. a0, 1000
Trace: (Discrete) ETRmINLY SAHZ)
Heter Corrected Tahle fhot
Frequency Reading Factor Becsult Limit Margin  Rematk Deg . Tigh
MHz1 (dBuy) (dBu¥ fm) (dBu¥/m) (dB) [dB Com)
I 0.0 3397 4600 705 Fesk: 120 100
424 87 49 46 -3 .47 40,99 46 .00 5.0 IF 2010 AN
439 .73 42,61 -5 46 40 .13 46,00 J.83 IF 201 [0
579 .30 41.71 -1 6] 37 .10 46 .00 2.90  Peak 200 100
746 .20 i6.61 .. 5 35.41 46 .00 -10.39  Peak 250 100

1. Basnlt = Moter Boading + Corrected Factor

2. Corrected Factor = Antenna Factor 4+ Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum znalvzer iz 120Kz
and wideo bandwidth 15 J00kHz for Peak detection and Ouasi-peak
detection at frequency helow I1GN=.

4. The resolution bandwidth of test recsiver/spectrum amalwzer 1s 10z
and wideo bandwidth is 3MHz for Peak detection at frequency above
IGHz.

5. The resolution bhandwidth of test recsiver/spectrum analvzer 1s 1WHz
and wideo bandwidth iz 100z for Average deteciion at freguency above
1GHz.

. The other emissions is too belov to bhe mneasursd.
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ETT ; Cha0lAs
Fower S I _ Pol/Phase : HORIZONTAL
Test Made : Transmit/Receive Tewnperature 2 E
Oparation Chanmel: | Homid 1t : B 2
Modulation Trpe @ 802,110 Atwaspheric Miessuce: 1030 aind [ g
Rite a2 | Hhps Memno :
1H?LEUEHdBuUknJ
7 10
5
24 ! g
f
a 1000 HA00. 10600. 15400, 20200, 25000
Trace: {Discrete) Eiatancy (MER)
Heter Corrected Takle  Ant
Frequency Reading Factor Eesnlt Limit Margin Remark Dag . High
iMHz) idBu¥) (dBu¥ fm) (dBu¥/ m) (dB) [dB3 o)
1609.00  52.54  -2.37  50.17  54.00  -3.83 Aversge 133 100
1604 .00 3430 -2.37 51.93 T4.00 -22.07  Peak 133 100
2412.70 104,53 |53 JQ;.&G Tﬁ.]F 3l.86  Peak 93 !QQ
1206.00 42,30 4.00 S2.48 7400 -20.52 Peak 07 100
321 .00 3F.e 4 .09 4] .87 54.00 12,13 fbwveraze a7 100
4324 .70 24,53 .13 0Z.00 T4 .00 -11.34 Feak 29 100
duid T 39,64 .13 47T 24,00 B2 Average Y L0
7237 .70 36.28 11.29 48 (17 5400 -5 83 Average 94 100
T237 .70 49,06 11.29 60,05 T4.00 13,05 Peaak Q9 100

Notes:
1. Result = Meter Beading + Corrected Factor
2. Corrected Factor = Antenna Factor + Cable loss - Amplifier
3. The resolution bandwidth of test receiver/spectrum analvzer 1z 120EHz
and wideo baodwidth 15 J00kHz for Peak detection and Quasi-peak
detection at freguency bhelow IGHz.
4. The resolvtion bandwidth of test receiver/spectrom analwzer is 14Hz
and wideo bandwidth 15 GMHz for Peal detection at fregquency abowve
1GHz .
3. The resolution bandwidth of test receiver/spectrum znalvzer is 1HHz
?Eﬁ video bandwidth 15 100z for Average detection at frequency ahove
. The other emissions 15 too balov to be neasured.

L 2412,2437 24602 MHz: is fundamental fregquency.

==1cn
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EIT ; CHE0lAS
Fower I ; Pol/Phase : VERTICAL
Test Wade : Transmit /Recaive Temperatnre : 27
Dperation Channel: 1 Homid 1tw : B0 g
Modulation Type @ 802,110 Atwaspheric Misszuce: 1030 il [ g
Eats : 11 Hbps Memo :
107 I.mljdﬂu\ﬁml
7 8 ’
54 & _
; r 10
4 1000 Aa00. 10600. 15400, 20200 25000
Trace: (Discrete] Erafuency (MHz)
Heter Correctad Takle Ant
Frequency Reading Factor Eesult Limit Marzin  Rematk Deso . Hizh
MHz2 (dBu¥ ) (dBu¥ fm) (dBu¥/m) {dB) [dB fomd
1608.00  54.50  -2.02  51.67 54.00 -2.33 Ahverage 313 100
1608.00 59.32 -2.92 36 .43 74.00 —l?.@? Peak 313 100
2410.70  102.87 062 10349 7400 20.40  Peak 343 100
3216 .00 3000 3.20 42 20 54.00 -11.71 bAwerage 12 100
3216 .00 4 64 3.28 51.93 T4 .00 -22.07  Peak 12 100
4324 50 Jo.58 7.0 43 .94 54,00 10,06 Average 343 o0
4824 50 098 7.6 58 .34 T4 00 15,66  Peak 343 Lo
T34 A0 42 11 11.05 5016 F400 -14.84  Paak 343 10
T234 .60 3338 11.05 44 .43 54,00 SQU5F bverage 347 100

1. Result = Meter Beading + Corrected Factor

2. Correctad Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analwzer is 120EHz
and wideo bandwidth is J00kH:z for Peak detection and Quasi-peak
detection at freguency below IGH=.

4, The resolution handwidth of test recsiver/spectrum analvzer 1s 1#Hz
and wideo bandwidth 12 IMHz for Pesl detection at frequency abowe
IGHz.

3. The resolution bandwidth of test receiver/spectrum analvzer is 1Mz

?Eﬂ video bandwidth 13 10dz Tor Average deteciion at frequency ahove
T
. The other emiszions is too belov to he neasured.

. 2412 ,2437 2402 MHz is fundamental frequencr.

==1n
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EIT ; CBE0lAS
Fows1 Lol _ Pol/Phase : HORIZONTAL
Test Waode : Transmit /Recaive Tenpe rature : 27 1%
Dperztion Channel: & Homid it : B0 e
Modulation Type @ 802,110 Atiwaspheric Miessuce: 1030 aind[g
Rate e | Nbps Memo :
1“?LEUEHdBuUWn1
4
g 10
)
54 5 ]
f
a 1000 Ha00. 10600, 15400, 20200 25000
Trace: (Discrete) FEaLUoREy (HE)
Heter Correctad Tahle Ant
Frequency Reading Factor Eecsult Limit Margin Rematk Daz . Tizh
(MHz) {dBu"¥) (dBu¥im)  {dBu¥/m) {dB) [dB) fcm)
1624.70  49.70  -2.28 4T 42 54.00  6.58 Average 133 100
1624 .70 54,495 -2.28 52.@? 74 .00 -21.33  Peak 133 1@0
2434.80  104.05 | .40 105.46  74.00  31.46 Peak Q0 100
3240 20 47 .62 4.19 a5l .21 74 .00 22,100 Paalk a7 100
3249 20 37 .87 .19 42 .06 5400 -11.94  Average 7 100
4873.20 39,54 .31 47 &3 54 .00 -6.15  Average a7 100
4273 .20 24 37 g.31 Bz .6y 7400 ki R Feak a7 Lo
T3040 10 3R.11 12.05 4% 16 54 .00 584 bversge a7 [ 00
T3040 .10 49,15 12.05 61 .20 74,00 12,20 Paak a7 100

1. Result = Meter Beading + Corrected Factor

2. Corcected Factor = &ntenna Factor + Cable loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analwzer is 120ENz
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at freguency below IGH=.

4. The resolution handwidth of test receiver/spectrum analvzer is 1#Hz
and video bandwidth 12 IMHz for Peslk detection at frequency abowe
1GHz.

5. The resolution bandwidth of test receiver/spectrum analvzer is lHHz

Tgﬂ video bandwidth 15 10dz for Averase detection at frequency ahove
e
. The other emiszions 15 too belov to he measured.

. 2412,2437 2402 MHz 1s fundamental frequencr.

=—=1n
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EIT : CBe0lAS
Powz1 S 0 _ Pol/Phase : VEETICAL
Test Wade : Transmit/Receive Tenperatnre L 2
Operation Chamnel: & Homad 1t : B0 2
Modulation Tepse @ 02,110 Atwaspheric Messuce: 1030 aund[ g
Rate A 1 Hbps Memo :
107! jdﬂuwm
3
: i 10
54— i
1 A i
u1ﬂﬂﬂ 800, 106010, 15400, 20200, 25000
Trace: {Discrete] Fraguency (MHz)
Hetet Corrected Tahle  Ant
Frequency Reading Factor Eegult Limit Margin HRemark Deg. High
(MHz) (dBu¥) (dBu¥fm) (dBu¥/m) (dB) [dE ) Lo )
"1624.70  56.23  -2.83  53.40  74.00  -20.60 Peak 313 100
1624 .70 30,19 -2.83 47 36 54 .00 -6.6% bverage 313 10@
743630 101.32 0.71 102.03  74.00  23.03 Peak 343 100
3249 .40 7.2 3.30 40 .60 54 .00 1340 Avarage 12 L0
3249 .40 47 .48 3.39 50,87 74 .00 -23.13  Peak 12 100
4574 20 44 .40 7.4 56,00 74,00 -18.00 Peak 343 100
dutd 2l 33.78 7.4 4] .32 S54.00 -l2.68  bverage 343 L)
T3040 .10 3258 11.14 43 .72 54 .00 028 bAverage 343 100
Ta00 .10 47 .04 11.14 he.l% 74.00 ~15.82 Paak 243 100

1. Result = Meter Beading + Corrected Factor

2. Corrected Factor = Lntenna Factor + Cable loss - bmplifier

3. The resolution bandwidth of test receiverdspectrum analvzer is 120EHz
and video baodwidth :1g J00kHz for Peak detection and Quasi-peak
detection at freguency helow IGH=.

4. The resolution handwidth of test receiver/spectrum analvzer is 1HHz
and video baodwidth g WAz for Pesk detection at frequency abowe
IGHz.

5. The resolution bandwidth of test receiver/spectrum znalvzer is 1HHz

Tgﬂ video bandwidth 15 10{z for Average deteciion at frequency ahove
e
. The otler emissions is too belov to he mneasured.

. 24122437 2402 MH:z is fundamental freguency.

=1 N
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ETT ; ChE0LAS
Pows1 21 0T : FPol/Phase : HUEIEDHTﬁL
Test Mode : Transmit/Recaive Tenperature GRS 15
Oparztion Chamnel: 11 Homiditw : BD 24
Maodulation Trpe @ 802,110 Armospheric Meessure: 1030 amllz
Rate | Nhps Meimno :
1n?LeuaHdBuUﬁnl
i
7 g
542 £ . o
a 1000 S0, 10600. 154100, 20200, 25000
Trace; {Discretel Erdipsoncy (MHz|
Neter Correctad Table hnt
Frequency EReading Factor Eesult Limit Marzgin BRematk Dzz. Hizh
iMHz) tdBu¥ ] (dBuVim) (dBu¥/m) (dB [dB ] Lo )
1641.30 4815 <2.18  46.57  54.00 743 Aversge ©7 100
641,30 33.46 -2.18 Sl.28 T4.00 -22.72  Peak 27 100
245400 105.01 15l 10852 7400 3252 Peak 99 100
3282.70  3%.15 .20 42700 5600 olLo6  Aueries 97 400

4
3&s2.70 46,94 }.29 21.23 74.00 -Z2.77  Peak 7 100
4924 .00 24,72 2.3l B3.23 F4.00 0 -10.7%  Peak 249 100
4924 01 39,32 2.0l 47 .53 34 .00 B 1Y Average 4y 100
7386 .80 40 62 Iyl fil .83 74.00 -12.17 Peak a4 |00
7386 .80 35.00 12.21 42,11 2400 -5.80 bverage Qg 100

1. Result = Meter Beading + Corrected Factor

2. Corrected Factor = Antenna Factor 4+ Cehle Lose - Amplifier

3. The resolution bandwidth of test receiver/spectrum analvzer is 120KNz
and wideo baodwidth 15 J00kHz for Peak detection and Quasi-peak
detection at fregquency below IGHz.

4, The resolution handwidth of test receiverfspectrum analvzer is 1WHz
and wideo baodwidth 15 IMH= for Pazlk detection at fregquency ahowve
1GHz .

5. The resolution bandwidth of test receiver/spectrum analvzer is 1HHz

?Eﬁ video handwidth 15 100z for Average detection at frequency ahove
i
. The otler emissions is too belov to be neasured.

L2412 2437 24602 WHe: is fundamental frequency.

==1<n
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ETT ; CBE0lAs
Fower e A0 _ Pol/Phase : VERTICAL
Test Made : Transmit/Receive Temparatnrs R :
Oparation Channel: 11 Homid 1t : B 2
Modulation Tepe @ 802,110 Atwaspheric Miessuce: 1030 sl [ g
Rite o Hhps Memo :
1n?LeuaHdBuUﬁnl
i
3
_ g
54— 5 T
; il
4 1000 HA00. 10600. 154100. 20200, 25000
Trace: {Discrete) Eraquency (MHz)
Heter Corrected Tahle hnt
Frequency Reading Factor Eeenlt Limit Margin Remark Dzg. High
iMHz) (dBu¥ ) (dBu¥im) idBu¥/m) ¢dB) [dB ) fem)
1641.40  46.56  -2.74  43.82  54.00 -10.18 Average 313 100
1641.40 51.29 -2.74 48 .55 74 .00 -25.45  Peak 313 100
2462.70  98.34 0.80 09.14  74.00  25.14 DPeak 343 100
32g3.70 42,00 3.449 5l.58 74.00 -22.42  Peak 12 100
328270 38.59 3.49 42,08 54.00 -11.92 lveraze 12 [0
4924 .00 32.28 T.72 40,00 54.00 -14.00 Average 3413 100
4924 ) 46,34 LT 24 .06 74,00 -19.94  Feak 343 L0
7383 .00 47 42 11:.22 58 .64 74 .00 “15.36  Peak 343 100

7333.00 3253 11.22 43.75 .00 0 10,25 bverage 343 100

1. Result = Meter Beading + Corrected Factor

2. Corrected Factor = Antenna Factor + Cable loss - fmplifier

3. The resolution bandwidth of test receiver/spectrum analvzer 1s 120EHz
and wideo bandwidth 15 J00KHz for Peak detection and Quasi-peak
detection at fregunency helow IGHz.

4. The resolution bandwidth of test receiverfspectrom analwzer is 1WHz
and wideo bandwidth 15 GMHz for Peal detection at frequency abowve
1GHz= .

3. The resolution bandwidth of test receiverfspectrum znalvzer is 1HHz

?Eﬁ video bandwidth 15 10Hz Tor Average deteciion at frequency above
g
. The other emissions 15 too balovy to be measured.

L 24122437 24602 MHz: 15 fundamental frequency.

==1n
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