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VERIFICATION OF COMPLIANCE

AnJieLun Electronic Techology Limited
Applicant 2F, 12st, LONGBI INDUSTRIAL PARK, BANTIAN VILLAGE,
BUJI TOWN, SHENZHEN, GUANG DONG PROVIDENCE, CHINA
AnJieLun Electronic Techology Limited
Manufacturer 2F, 12st, LONGBI INDUSTRIAL PARK, BANTIAN VILLAGE,
BUJI TOWN, SHENZHEN, GUANG DONG PROVIDENCE, CHINA
Product Designation 2.4GHz digital wireless receiver with SD card recorder
Brand Name N/A
Test Model DV70E
Serious Model ADW280
Model Difference All the same except for the model name.
Report Number AGC20M120301-2F2
Date of Test Apr. 08, 2012 to Apr. 10, 2012

WE HEREBY CERTIFY THAT:

The above equipment was tested by Attestation of Global Compliance Co., Ltd. The test data, data evaluation,
test procedures, and equipment configurations shown in this report were made in accordance with the
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FCC Rules Part 15 requirements.
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1 GENERAL INFORMATION

1.1 PRODUCT DESCRIPTION

The EUT is a 2.4GHz digital wireless receiver with SD card recorder designed as an “Communication
Device”. It is designed by way of utilizing the FHSS technology to achieve the system operation. It employed a
hopping sequence to make sure that the 24 Ch are equally used.The Rx input bandwith is 3 MHz
A major technical description of EUT is described as following

Operation Frequency 2408.95 MHz to 2474.23MHz
Rated Output Power 15.40dBm(max)

Hardware Version V1.0

Software Version V1.0

Modulation GFSK

Number of channels 24

Antenna Designation Detachable

Antenna Gain 1.6dBi

Power Supply DC 5V by adapter
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1.2 RELATED SUBMITTAL(S) / GRANT (S)

This submittal(s) (test report) is intended for FCC ID: T54DV70E, filing to comply with the FCC Part 15
requirements.

1.3 TEST METHODOLOGY

Both conducted and radiated testing were performed according to the procedures in ANSI C63.4 (2003).
Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4 TEST FACILITY

The test site used to collect the radiated data is located on the address of Attestation of Global Compliance Co.,
Ltd. 2F., No.2 Building, Huafeng No.1 Technical Industrial Park, Sanwei, Xixiang, Baoan District, Shenzhen.
The test site is constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2003 .
FCC register No.: 259865

1.5 SPECIAL ACCESSORIES
Refer to section 2.2.

1.6 EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.



Report No.: AGC20M120301-2F2
Page 6 of 42
2 SYSTEM TEST CONFIGURATION
2.1 CONFIGURATION OF EUT SYSTEM
Configure 1:
EUT PC
Note: the EUT controlled by PC to work in continuous TX mode.
Configure 2:
EUT
Note: EUT worked in Normal hopping mode.
2.2 EQUIPMENT USED IN EUT SYSTEM
Item Equipment Mfr/Brand Model/Type No. Remark
1 2.4GH_z digital wireless receiver N/A DV70E EUT
with SD card recorder
2 Power supply Nalin NLA10050W1A Accessory
3 PC Dell Inspiron N5110 A.E

Note: All the accessories have been used during the test.
the EUT in test setup diagram means “EUT system”.
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FCC RULES DESCRIPTION OF TEST RESULT
815.247 Peak Output Power Compliant
815.247 20 dB Bandwidth Compliant
§15.247 Conducted Spurious Emission Compliant
§15.209 Radiated Emission Compliant
815.247 Band Edges Compliant
815.247 Number of Hopping Frequency Compliant
815.247 Time of Occupancy Compliant
815.247 Frequency Separation Compliant
§15.207 Line Conduction Emission Compliant
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4. DESCRIPTION OF TEST MODES

The EUT has been operated in three modulations: GFSK independently.
The following operating modes were applied for the related test items.

No. TEST MODES
1 Low Channel(TX)
2 Middle Channel(TX)
3 High Channel(TX)
4 Normal Hopping

Note: All test modes were performed during the testing with configure in section 2.1, only the result of
the worst case was recorded in the report.
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5 PEAK OUTPUT POWER

5.1 MEASUREMENT PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Set Span = approximately 5 times the 20 dB bandwidth, centered on a hoping channel
RBW > the 20 dB bandwidth of the emission being measured
VBW > RBW; Sweep = auto; Detector function = peak
5. Set SPA Trace 1 Max hold, then View.

5.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
RF attenuator- Spectrum Analyzer
r <
r
[
. A
O
[1 @)
&

RF Cable
EUT
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I SERIAL
Description Manufacturer Model NUMBER Cal. Date Cal. Due
Spectrum Analyzer Agilent E4440A N/A 06/27/2011 06/26/2012
RF attenuator N/A RFA20db N/A N/A N/A

5.4 LIMITS AND MEASUREMENT RESULT

PEAK OUTPUT POWER MEASUREMENT RESULT
FOR GFSK MODULATION

Fr?glﬁezr;cy szje;rt:]l)t Appli(zgglri)umits Pass or Eail
Channel 0 14.65 30 Pass
Channel 12 14.95 30 Pass
Channel 23 15.40 30 Pass
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6 20 DB BANDWIDTH

6.1 MEASUREMENT PROCEDURE
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
3, Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Set Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hoping channel
RBW > 1% of the 20 dB bandwidth, VBW > RBW; Sweep = auto; Detector function = peak
5. Set SPA Trace 1 Max hold, then View.

6.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
The same as described in Section 5.2

6.3 MEASUREMENT EQUIPMENT USED
The same as described in Section 5.3

6.4 LIMITS AND MEASUREMENT RESULTS

TEST RESULT
) o Measurement Result

Applicable Limits —
Test Data (MHZz) Criteria
Low Channel 3.019 PASS
-- Middle Channel 3.072 PASS
High Channel 3.048 PASS

TEST PLOT OF BANDWIDTH FOR LOW CHANNEL
- Agilent R T Trace

Ch Freq 2.40396 GHz Trig Froe | | ) Trac%

Occupied Bandwidth -

Clear Hrite

Max Hold

Min Hold

View

YBH 750 kH:
Occupied Bandwidth Occ BH % Pwr Blank
3.3117 MHz % dB
Transmit Freq Error 18 1H0Frg
% dB Bandwidth .

Copyright 2000-2005 Agilent Technologies
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL
% Agilent R T Trace

Ch Freq 2.44272 GHz Trig Free| | ; Tracg

Occupied Bandwidth I~
Clear Write
Max Hold

Min Hold

View

75 kHz

Occupied Bandwidth Occ BH % Pwr Blank
3.3199 MHz x dB L

Transmit Freq Error 1 5 kHz
% dB Banduidth

Copyright 2000-2005 Agilent Technologies

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL
- Agilent R T Trace

More
1of 2

Ch Freq 2.47423 GHz Trig Free|;  , 12°%

Dccupied Bandwidth e

Clear Write
Max Hold
Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank
3.3168 MHz x dB

More
1of 2

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2005 Agilent Technologies
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7. CONDUCTED SPURIOUS EMISSION
7.1 MEASUREMENT PROCEDURE
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
3, Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Set the Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
from the lowest frequency generated in the EUT up through the 10th harmonic.
RBW = 100 kHz; VBW > RBW; Sweep = auto; Detector function = peak.
5. Set SPA Trace 1 Max hold, then View.

7.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
The Same as described in section 5.2

7.3 MEASUREMENT EQUIPMENT USED
The Same as described in section 5.3

7.4 LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits —
Test Data Criteria

In any 100 KHz Bandwidth Outside the

frequency band in which the spread
spectrum intentional radiator is operating,| At least -20dBc than the
the radio frequency power that is produce|  limit Specified on the PASS
by the intentional radiator shall be at least BOTTOM Channel
20 dB below that in 100KHz bandwidth
within the band that contains the highest
level of the desired power.

In addition, radiation emissions which fall
in the restricted bands, as defined in
815.205(a), must also comply with the
radiated emission limits specified
in§15.209(a))

At least -20dBc than the
limit Specified on the TOP PASS
Channel
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TEST PLOT OF OUT OF BAND EMISSIONS
WITH THE WORST CASE (MIDDLE CHANNEL)
H Agilent RL Marker »

Mkr » CF
0C Coupled [RLUEAIILY
‘ Mkr 3 Start
| : :
oA ,-,,_,.___,_._‘,_,,,_|,_,..__h.‘,4._.__.,.I;,_.,‘._.a.-.-u.-'-.4..\'-__-L..Q;;-.-.,;-.-.n-;_.._..,.\..-.,I;__.,|;_.u,.-.._.q-..,n,.+-,._._.J_.-..,-Q_..|.-.__.____.-H._.h._.,.._.-A-,..-.-L..*___.,.;.,_.,,.-...,u. H k r EN S to p
YEH 1
Mkr 3 Ref Lvl

Next Pk Right

Next Pk Left

JU T S I
SN WY NSP S e ca bt

Min Search
VBH 1 MHz : WY PL-Pk Search

Mkr 3 CF

More
1af 2

Mo Peak Found
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8. RADIATED EMISSION
8.1 MEASUREMENT PROCEDURE

1. Configure the EUT according to ANSI C63.4: 2003. The EUT was placed on the top of the
turntable 0.8 meter above ground. The phase center of the receiving antenna mounted on the
top of a height-variable antenna tower was placed 3 meters far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from 0 degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Made.

6. For emissions above 1GHz, use 1MHz VBW and RBEW for peak reading. Then 1MHz RBW and 10Hz
WBW for average reading in spectrum analyzer.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurament field strength shall be determined by averaging over
one complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1
seconds. As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases
where the pulse frain exceeds 0.1 seconds, the measured field strength shall be determined from the
average absolute voltage during a 0.1 second interval during which the field strength is at its maximum
value.

8. If the emissions level of the EUT in peak mode was 3 dB lower than the average 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 for below 1GHz.

9. Fortesting above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions 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.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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The following table is the setting of spectrum analyzer and receiver.’

Spectrum Parameter Setting
Start Frequency 1GHz
Stop Frequency 26.5GHz

RB/VB(Emission in restricted band)

1MHz/1MHz for Peak, 1MHz/10Hz for Average

RB/VB(Emission in non-restricted band)

1MHz/1MHz for Peak

Receiver Parameter

Setting

Start ~Stop Frequency

9KHz~150KHz/RB 200Hz for QP

Start ~Stop Frequency

150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency

30MHz~1000MHz/RB 120KHz for QP

8.2 TEST SETUP

RADIATED EMISSION TEST SETUP BELOW 30MHz

EUT
«— M 5

T —
T

&
Loop Antenna
1-4rm
Amplifier
[ —
|
spectruln
Analyzer
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Biconical é:r

antenna

—

Turntabl L
EUT m |t:- m
' | Amplifier
1
Groud Coaxial | 2"
RADIATED EMISSION TEST SETUP ABOVE 1000MHz
el -
Turntahle+ ; :
\ EUT: 1 to 4o
Teste: | = =p— s
Rec Aver: [ 0.1

Ground Plane

8.3 TEST EQUIMENT LIST

RN

Coamal Cahles /

Description Manufacturer Model NSUEAI/TIIBAELR Cal. Date Cal. Due
Spectrum Analyzer Agilent E4440A N/A 06/27/2011 06/26/2012
Amplifier EM EM30180 0607030 06/27/2011 06/26/2012
Horn Antenna EM EM-AH-10180 N/A 06/27/2011 06/26/2012
EMI Test Receiver Rohde & Schwarz ESCI N/A 06/27/2011 06/26/2012
Amplifier EM EM30180 N/A 06/27/2011 | 06/26/2012
Bilogical Antenna A.H. Systems Inc. | SAS-521-4 N/A 06/27/2011 06/26/2012
Loop Antenna Daze ZN30900N SEL0097 06/27/2011 06/26/2012
Isolation Transformer LETEAC LTBK - 06/27/2011 06/26/2012
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8.4 TEST RESULT
RADIATED EMISSION BELOW 30MHZ
No emission found between lowest internal used/generated frequencies to 30MHz.

RADIATED EMISSION BELOW 1GHZ
BES  dBuV/m

Limat; —
M.argin:

[ 2 &

L s
T AT
Mk »L |

27

IEH:I.I][I] 127.00 22400 321.o0 418 00 515 00 E12.00 a09.0n BO&. 00 1000.00 MH=
Site:  site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M R adiation Power:  AC120%E0Hz Hurnidity: &0 %
EUT: 2.4GHz digital wireless receiver with S0 card recorder Distance: 3m

MM DNVTOE

Mode: channel 12 TX

Mote:

No. Mk Freg. Reading] Factor |Measurement| Limit | Over Detector ‘&;E;:f DLZ?LBE Comment

' MHz dBu dB/m dBuiim dBu'in | o8 om degree

1 1916667 | 2074 961 30.35 43.50 |-13.15]| peak

2 Zog.eBBE | 1843 | 171 35.24 46.00 |-10.76| peak

3 4325500 | M73 | 21.47 33.20 46.00 |-1280| peak

4 576.4333 | 1000 2454 34 .54 46.00 |-11.48| peak

L B71.8167 | 1082 25 82 36 B4 46.00 |-936 | peak

B | * | V6B.B1E7 | 11.10 2736 38 .45 46.00 |-7.54 | peak
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BES dEum

Lomat; _—
Margin: —
3 -
I 1 2z % >" § %
® b
W
’ - oL b s,
L
\ A M
-13
F0. 000 127.00 Zx 00 3z1.0n 418.00 S15 00 B1Z.00 Jne.n0n NG, 00 nnmon MHz
Site:  site #1 Polanization: Horzonta! Temperature: 26
Limit: FCC Class B 3h Radiation Pawer:  AC 120%E0OHz Humidity: B0 %
EUT: 2 AGHz digital wireless receiver with SD card recorder Distance: 3m
Ml DWTOE
fMode: channel 12 TH
Mote;
. - Antennal Table
No. Mk| Freg Reading| Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz B dBim dBLvEm dautim | dB i degres

200666 | 2108 | 17N 35.29 4600 |-7.71| pesk

3540500 | 2008 | 1855 3873 46,00 [-7.27 | peak

T | 6764333 | 1805 | 2454 42 59 46.00 [-3.41| peak

23367 | 1648 | 2501 41 .50 46.00 [-4.50 | peak

I | 6718167 | 1763 | 2382 41 45 46,00 [-4.55| peak

) m | | L] B =

I 7EE.B167 | 1441 | 27.81 4222 46,00 [-378| peak
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RADIATED EMISSION ABOVE 1GHZ (1-10" Harmonics)

969 dRuvim

a5

%

‘JWWJJU y ,LFJJLMFWMW«JI

IM#W *meﬁwwmﬂ L
\\L}'W‘*"‘ﬂ“ﬂ

&

15-15EI'I'J.I'III 1 400 00 1RO D0 2200.00 ZE0N.D0 IN00. 00 3400 D0 ABOD.O0 420000 SO00.00 MHz
Site!  site #1 Polarization: Horizonlal Temperature: 26
Lirnit: FCC Class B 3M Radiation above 1GHI{PK)  Power: Hurnidity: B0 %

EUT: 2 4GHz digital wireless receiver with S0 card recorder Distance: 3m

KM DVTOE

hode: channel 12 Tx

Mote:

No. Mk| Freq. |Reading| Factor [Measurement| Limit | Over Detector AS:SE? DT:QELHE Comment

WMHz cBuy dBim dBuvim dBuvim | dB om degree

1 1966 6EY | 31.30 953 40.83 74,00 13317 peak

2| | 2440000 | 700 | 1036 g6.35 7400 [12.36| peak

3 4886667 | 3528 7.0 4318 74,00 |-30.82| peak
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Limit:
A

1
X

JJ*JWULM-W'JAH

MWW”:MWWW-.-ﬂWWMWWﬁHMW L.

2

16.9
1000000 1400000 1800 00 2200.00 ZR00.0 3000 o0 ddnn.on SB0O0.00 400,00 s0000Onr MHz
Site;  site #1 FPolanzation: WVertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ{PK) Power; Humidity: B0 %
EUT: 2.4GHz digital wireless receiver with S0 card recorder Distance: 3m
MM DVTOE
Mode: channel 12 TX
Maote:
Nn.Mk Freg.  |Reading| Factor |Measuremant| Limit | Over Detector Aﬂﬁ;:? DLZL:LEE Comment
WiHz ALV dB/m dBuvm dBuvim | B om degres
1780000 | 3509 757 42 BR 7400 |-31.34| peak
* | 2440000 | B155 | 1036 91.91 7400 1791 peak
4886667 | 2823 790 3713 7400 |-36.87| peak

Note: 5~25GHz at least have 20dB margin. no recording in the test report.
Factor=Antenna Factor+ Cable loss-Amplifier gain, Margin=Measurement-Limit.



9 BAND EDGES EMISSION
9.1 MEASUREMENT PROCEDURE
1, Set the EUT Work on the top, the bottom operation frequency individually.
2. Set SPA Start or Stop Frequency = Operation Frequency, RBW>=1%span, VBW>=RBW
3. The band edges was measured and recorded.
9.2 TEST SET-UP
The Same as described in section 8.2
9.3 TEST RESULT

Report No.:

TEST PLOT OF BAND EDGE FOR LOW CHANNEL

AGC20M120301-2F2
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1060 RV m
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26.0
2I0.000 2357.00 236400 237100 297800 239500 233200 239900 240600 2420000 MHz
Site:  site #1 Paolarization: Horizonial Temperature: 2B
Limit; FCC Class 8 3M Radiation above 1GHZ(PK) Power; Hurnidity: B0 %
EUT: 2 4GHz digital wireless receiver with S0 card recorder Distance: 3m
h/M: DWFOE
Mode: channel0TX
Mote:
. . Antennal Table
Freq. Readin Factor |Measurement| Limit [ Ove i
N | MK q ing r r Y | Detector| Height |Degrae Commeant
MHz e dEn BV AT gEuvm | oE am degree
1 2357 350 | 3F 54 1027 48 25 74.00 |-2575| peak
2 2378933 | 4133 10,30 81.63 74.00 [-22.37| peak
3 239417 | 3923 109 49 54 7400 2448 peak
4 2400000 | 4021 10.32 50.53 7400 |-23.47| peak
5| * | 2408950 | 8359 10.33 93 92 7400 (1992 peak
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1DE.D  dBuV/m

Lamk: —_—
AWG: —

X 2 UL 1l‘ll'fl_
Al e

NW""LWJ,-'\A‘JHM%” m“*‘-*'“{w:\.ﬂw%"“ﬁ\ﬂllm'- )

26.0
?W0.0D0 2357.00 236400 237100 237800 238500 239200 238300 240600 T 2420000 MHz
Site:  site #1 Polarization: Vertical Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ{PK) Power: Humidity: B0 %
EUT: 2.4GHz digital wireless receiver with S0 card recorder Distance: 3m
N DWF0E
Mode: channel 0 TX
Mote:
No. Mtk Freq. Reading| Factor |Measurement] Limit | Over Detectar ’&'ﬁzgnma DTEaEt:LEE Comment
MHz By dBfm dBuWim cBuvim | dB =1 degree
1 2356650 | 3878 | 1027 47 05 7400 [-2695| peak
2 23B3ABS0 | 3B FE 10.28 47 D& 74,00 |-26.94| peak
3 2383150 | 3950 | 1031 60.21 74,00 [-23.79] peak
4 2400000 | 3845 | 1032 4877 7400 [-2523] peak
5| * | 2408950 | 8237 10.33 92.70 74,00 |18.70| peak
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TEST PLOT OF BAND EDGE FOR HIGH CHANNEL

AGC20M120301-2F2
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969 dRuV/m
L Limit; p—
j JI- AVG:
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"’M”} L U RPORROR pee | P U ST PR ST S
16.3
PARE OO0 247150 247800 248450 249100 43750 250400 251050  2517.00 253000 MHz
Siter  site #1 Polarization: Horizonial Temperature: 26
Limit: FCC Class B 3M Radiation above 1GHZ(PK) Power: Humidity: B0 %
BUT: 2.4GHz digital wireless receiver with 3D card recarder Distance: 3m
MM DWTOE
Mode; channel 23 TX
Mote:
. - Antennal Table
No. Pk Freg. Reading] Factor |Measurement| Limit | Over Detector| Height | Degree Comment
MHz dBuy dBim dBuin dBuvim | B cm degree
1| " | 2474225 | B228 10.40 92 B8 7400 [1B.6B| peak
2 2483500 | 3705 | 1041 47 4R 7400 -26.54) peak
3 2484500 | 4029 | 10.41 50.70 F400 |-23.30( peak
4 25189600 | 32485 | 1048 43.03 74.00 [-30.97| peak
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969  dRuVm

1 Lomit: —_—

:‘r\ MG

57 Pf | "'L' 3 L E
- "ok
LY R R WY NTTAY WD

169
465000 247150 247300 248450 249100 2 249750 250400 251050  2517.00 253000 MHz

Siter  site #1 Polarization: Vertical Temperature: 286
Lirmit: FCC Class 8 3M Radiation above 1GHZI(PK) Power: Humidity; B0 %

EUT: 2.4GHz digital wireless receiver with 50 card recarder Distance: 3m

WM. DVTOE

Mode: channel 23 TX

Mote;
No. Mk Freg. Reading| Factor |Measurement| Limit | Over Detector Aﬂzgnf DLZEL% Comment

hiH z cB oB/m dBuim dBuvim | B i degree

T | ™ | 2474225 | 8166 | 10.40 9206 7400 (1805 peak

2 2483500 | 3644 | 104 46 .85 74.00 |-27.15| peak

3 2492517 | 4026 | 10.42 50 .68 7400 [-23.32] pesk

4 2517325 | 4036 10.47 50.83 7400 [-23.17| peak

5 2524180 | 371 10.49 47 90 74.00 |-26.10| peak




10. NUMBER OF HOPPING FREQUENCY

10.1 MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum analyzer.

Report No.:

3. Set the spectrum analyzer Start = 2.4GHz Stop = 2.4835GHz.
4. Setthe Spectrum Analyzer as RBW>=1%span, VBW>=RBW.

10.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 5.2

Conducted Method.

10.3 MEASUREMENT EQUIPMENT USED
The Same as described in section 5.3

10.4 AND MEASUREMENT RESULT

AGC20M120301-2F2
Page 26 of 42

MEASUREMENT (NO.
TOTAL NO. OF LIMIT (NO. OF CH) OF CH) ( RESULT
HOPPING CHANNEL >=15 o4 PASS
Channel Frequency (GHz) Channel Frequency (GHz)

00 2.40895 14 2.44834
01 2.41234 15 2.45060
02 2.41459 16 2.45397
03 2.41797 17 2.45735
04 2.42247 18 2.45960
05 2.42584 19 2.46185
06 2.42809 20 2.46522
07 2.43034 21 2.46747
08 2.43259 22 2.47085
09 2.43484 23 2.47423
10 2.43709
11 2.43934
12 2.44272
13 2.44497
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TEST PLOT-1 FOR NO. OF TOTAL CHANNELS
R T | PeakSearch

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr > CF

More

. N 1of 2

Copyright 2000-2005 Agilent Technologies

TEST PLOT-2 FOR NO. OF TOTAL CHANNELS

- Agilent RL | Marker 3

#Atten 40 dB 1] Mkr 5 CF

Mkr 3 CF Step

1

e I L sl it fadgan i Al Rl
"_||' | "rl'||||r'u'n-"|J"'1'| ||-.fl-"|||'n.|'ur'| ,|1||r'-*]ul‘.'"u']l |"'J"J!| ||r'\"l'|||rf-"u']||'-"'4|| l l_|"||‘.-' A i |ﬁ|‘|
ll._." I ||| 'l.f] |1| | I'-..lll L] II| |

WjjP '|i|II
1

f Hlnl y b ' by

W l-.1j' |

Mkr 3 Start

Mkr 3 Stop

Mkr 4 » Span

|
Mkr 4 5 CF

Swp |
rt 2.4 0 Mkr 3> Ref Lvl
BH #YBW 1 MHz ]

pyright 2000-2005 Agilent Technologies
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11. TIME OF OCCUPANCY (DWELL TIME)

11.1 MEASUREMENT PROCEDURE
1. Place the EUT on the table and set it in transmitting mode
2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer
3. Set Span = zero span, centered on a hoping channel
4. Set the spectrum analyzer as RBW=1MHz, VBW>=RBW, Span = 0 Hz,.
11.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 5.2
Conducted Method

11.3 MEASUREMENT EQUIPMENT USED
The same as described in section 5.3

11.4 LIMITS AND MEASUREMENT RESULT

Test Result
Time of Pulse Interval Time Of Two Pluses Dwell Time Limit
(ms) (ms) (ms) (ms)
0.2184 5.733 365.71 400

Interval Time of Two Pluse= 5.733ms
Duration of A Pluse = 0.2184ms
Dwell time =24*0.4*1000 (ms) *0.2184ms/5.733ms=365.71ms
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INTERVAL TIME OF TWO PLUSE

o

Copyright 2000-2005 Agilent Technologies

DURATION OF A PLUSE

4 Agilent R T | Markers
L35 b Mkr 3 CF
AN AT 5 Mkr 3 CF Step
Mkr 3 Start
Mkr » Stop,
Mkr 5 » Span

R

Mkr 5 Ref Lv

K ] VBH 3 MHz ) ps (501

yright 2000-2005 Agilent Technologies
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12. FREQUENCY SEPARATION
12.1 MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer.

3. Set Span = wide enough to capture the peaks of two adjacent channels Resolution (or IF) Bandwidth
(RBW) > 1% of the span Video (or Average) Bandwidth (VBW) > RBW; Sweep = auto; Detector function =
peak; Trace = max hold.

12.2 TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 5.2

12.3 MEASUREMENT EQUIPMENT USED
The same as described in section 5.3

12.4 LIMITS AND MEASUREMENT RESULT

TEST RESULT (WORST CASE)

CHANNEL SEPARATION LIMIT RESULT
CHANNEL
MHz KHz
_ Pass
CH13-CH14 5 05 >=25 KHz or 2/3 20 dB BW
TEST PLOT FOR FREQUENCY SEPARATION
- Agilent RL | Peak Search

#ftten 40 dB Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr > CF

More
1of 2

No Peak Found
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13 FCC LINE CONDUCTED EMISSION TEST

13.1 LIMITS OF LINE CONDUCTED EMISSION TEST

e Maximum RF Line Voltage
a y Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

**Note: 1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz

13.2 BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

Shielded Room

Filter
Pl 0.3 7 e EUT
T [ To Measuring Equipment
05m |
l LISN [, Powe

A: Powered through filter
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13.3 PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1)

2)
3)
4)
5)

7

9)

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.4 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12 mm
non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.4.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT supplied by adapter which received power from a LISN..

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a 50
ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

13.4 FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1)
2)

3)

EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

A scan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used to
calculate the emission level and compare reading to the applicable limit. If EUT emission level was less
—2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

The test data of the worst case condition(s) was reported on the Summary Data page.



13.5 TEST RESULT OF LINE CONDUCTED EMISSION TEST

Line Conducted Emission Test Line 1-L

800 oBuy

Report No.:

AGC20M120301-2F2
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Limmi:

q\fwiiji
\ \M“ pﬁm

l

-20

p-nal.
.HN' &

0.150 0.5 [MHz)

20000

Site: Conduction Phasa: LY

Limit: FCC Class B Conduction(QF) Power:  AC120%E0Hz

EUT. 2.4GHz digital wireless receiver with S0 card recorder
MM DWTOE

Mode: Mormal Hopping

Mote:

Temperature: 28
Humidity: B0 %

Reading Level | Corect Measurement Lirnit
N Freg. (dBu‘) F actor {dBuY) (dBuY)

Margin
(dBE)

MHZ) Toga | ap | ave &8 Pesk | @GP | ave | @

ANG

P

ANVG

PIF

Comment

0.2140 |47 94 3296) 1023 |58.17 4319 |63.04

53.04

-4 B7

-9.85

0.2540 |4555 2862 1027 |5582 JB.BY |61.62

5182

-5 80

-1273

0.49680 (4460|3843 |2428| 1040 |55.00|48.63 |34.68 |56.03

46.03

120

-11.35

09220 |4455(3981(2835| 1040 |54.95|50.21 (3B.¥5 |56.00

46.00

573

-7.25

17860 (4275|3657 (2449 10258 (5308|4686 [34.78 |56.00

46.00

914

-11.22

M| &= |Ww|k| —

29660 (4225 2588 10564 |5279 36.13 [58.00

46.00

321

9.87

M| TO|TD|T|(TD
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Line Conducted Emission Test Line 2-N

B0.0  dBuY

Limmii: —
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=20
0150 {11 [MH=) 5 30,000

Site: Conduction Phase: N Temperature: 28
Limit: FCC Class B Conduction{QP) Power:  AC 120¥60Hz Humidity: B0 %
EUT; 2. 4GHz digital wireless receiver with S0 card recaorder

MM OWTOE

Mode: Normal Hopping

Mote:

Reading Level | Correct Measurement Lirnit Margin
Mo quilq {dBuY) Factor (dBuv) (dBu™) {dB) PIF Commant
(MHz) Pesk | QP | ave dB Pesk | QP | AvG | P | Aave | o | avo

01620 |50.33 4081 | 1017|6050 51.08 |65.36 |55.36 | -4 86 | -4.28

0.2540 485045203083 1027 [59.17 (5547 |41.10 |61.62 |51.62 [-6.15 |-10.52

05060 |4473|39.32)|2530| 1039 (5512|4971 |3569 |56.00 (46.00 (-529 |-10.31

0.7900 |4583|4219|2976| 1029 |56.22|52.48 |40.05 |56.00 (46.00 [-352 | -5.95

1.0740 | 4513 |41.70|29587 | 10,37 |5550|52.07 |40.34 |56.00 (46.00 [-393 | -5.66

(=2 B Ea T B AR L ]
(Mmoo To|TD

1.7620 (4404|3817 |2334| 1030 |54.34 (4847 |33.64 |56.00 |46.00 (-7 53 11236
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APPENDIX |
PHOTOGRAPHS OF THE EUT
TOP VIEW OF SAMPLE
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LEFT VIEW OF SAMPLE
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FRONT VIEW OF SAMPLE
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ALL VIEW OF SAMPLE
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INTERNAL VIEW OF SAMPLE — 2
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INTEJRNAL OF SAMPLE — 4
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APPENDIX Il

PHOTOGRAPHS OF THE TEST SETUP
FCC LINE CONDUCTED EMISSION TEST SETUP

FCC RADIATED EMISSION TEST SETUP
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—-END OF REPORT-—-



