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Summary of Tests

2.4GHz Digital Wireless USB Camera-Model: TTD-52R
FCC ID: O6LTTD-52R

Test Reference Results
20dB Bandwidth test 15.247(a)(1) Pass
Carrier Frequency Separation test 15.247(a)(1) Pass
Number of hopping frequencies test 15.247(a)(1) Pass
Time of Occupancy (dwell time) test 15.247(a)(1) Pass
Maximum Output Power test 15.247(b) Pass
RF Antenna Conducted Spurious test 15.247(d) Pass
Radiated Spurious Emission test 15.205, 15.209 Pass
Emission on the Band Edge test 15.247(d) Pass
AC Power Line Conducted Emission test 15.207 Pass
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1.1 Identification of the EUT

Product:

Model No.:

FCC ID:

Rated Power:
Operating Frequency:
Channel Number:
Type of Modulation:
Power Cord:

Data Cable:

Sample receiving date:

Testing date:
Note 1:

Note 2:

2.4GHz Digital Wireless USB Camera
TTD-52R

O6LTTD-52R

DC 5V from Notebook PC

2408.625 MHz ~ 2469.375 MHz

18 Channel

GFSK, FHSS

N/A

N/A

Jul.10, 2009

Jul.10, 2009 ~ Oct. 09, 2009

This report is for the exclusive use of Intertek's Client
and is provided pursuant to the agreement between
Intertek and its Client. Intertek's responsibility and
liability are limited to the terms and conditions of the
agreement. Intertek assumes no liability to any party,
other than to the Client in accordance with the
agreement, for any loss, expense or damage occasioned
by the use of this report. Only the Client is authorized to
permit copying or distribution of this report and then
only in its entirety. Any use of the Intertek name or one
of its marks for the sale or advertisement of the tested
material, product or service must first be approved in
writing by Intertek. The observations and test results in
this report are relevant only to the sample tested. This
report by itself does not imply that the material, product,
or service is or has ever been under an Intertek
certification program.

When determining the test conclusion, the Measurement
Uncertainty of test has been considered.

A FCC DoC report has been generated for the client.
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1.2 Additional information about the EUT

The EUT is a 2.4GHz Digital Wireless USB Camera, and was defined as information
technology equipment.

Channel Table

Channel TX Freq Channel TX Freq
0 2408.625 MHz 3 2440.125 MHz
6 2412.000 MHz 9 2444.625 MHz
12 2415.375 MHz 15 2448.000 MHz
1 2418.750 MHz 14 2451.375 MHz
7 2423.250 MHz 10 2454.750 MHz
13 2426.625 MHz 16 2458.125 MHz
2 2430.000 MHz 5 2462.625 MHz
8 2433.375 MHz 11 2466.000 MHz
14 2436.750 MHz 17 2469.375 MHz

For more detail features, please refer to User's manual as file name “Installation guide.pdf”
1.3 Antenna description
The EUT uses a permanently connected antenna.

: 2 dBi max

: Monopole antenna

Antenna Gain
Antenna Type
Connector Type : N/A

1.4 Peripherals equipment

Peripherals Manufacturer Product No. Serial No.
Notebook PC DELL Latitude D610 3YWZKI1S
Printer HP DeskJet 400 SG5CQ170C0
Modem Dynalink V1456VQE 00V230A00051494
Wireless Camera Tranwo TTD-47T N/A
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2. Test specifications

2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section
§15.205 ~ §15.207 ~ §15.209 ~ §15.247, DA 00-705 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT was supplied DC 5 V from Notebook PC (Test voltage: 120 Vac, 60 Hz) and it was
run in TX mode that was controlled by “RF Engineer tools” program.
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2.3 Test equipment
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Equipment Brand Frequency range Model No.
EMI Test Receiver Rohde & Schwarz 9kHz~2.75GHz ESCS 30
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30

Horn Antenna SCHWARZBECK 1GHz~18GHz BBHA9120 D
Horn Antenna SCHWARZBECK 14GHz~40GHz BBHA 9170
Bilog Antenna SCHWARZBECK 25MHz~1.7GHz VULB 9168
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981
Pre-Amplifier MITEQ 26GHz~40GHz 828825
Pox?ei;l it)[:‘?e(i/l);ealll(sor Anritsu 100MHz~18GHz 11\\/[/112&222%7{:
Controller HDGmbH N/A HD 100
Antenna Tower HDGmbH N/A MA 240
Turn Table HDGmbH N/A DS 420S
LISN Rohde & Schwarz 9KHz~30MHz ESH3-75

Note: The above equipments are within the valid calibration period.
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3. 20dB Bandwidth test
3.1 Operating environment

Temperature: 25 C
Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

3.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum analyzer
with the resolutions bandwidth set at 100 kHz, the video bandwidth=RBW, and the SPAN
may equal to approximately 2 to 3 times the 20dB bandwidth. The test was performed at 3
channels (lowest, middle and highest channel). The maximum 20dB modulation bandwidth is
in the following Table.

3.3 Measured data of modulated bandwidth test results

Channel Frequency (MHz) | Bandwidth (kHz)
0 2408.600 3927.856
14 2436.800 3667.335
17 2469.400 3947.896

Please see the plot below.
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20 dB Bandwidth @ channel 0, 2408.600 MHz

" Marker 1 [T1 ndB] RBW 100 kHz RF Attt 20 dB
{57 Ref Lvl ndB 20.00 dB VBW 100 kHz
31 dBm BW 3.82785571 MHz SWT 5 ms Unit dBm
31
21 dB|Offset
A
20
10
@ ,WW\
-10 *%j/ﬂffv L\Mﬂ\k
/M\J Vﬂv\
-30 \/ \/
-40
-50
-60
—-BYG
Center 2.4086 GHz 1 MHz/ Span 10 MHz
Jate: 13.JUL.2008 16:08:40
20 dB Bandwidth @ channel 14, 2436.800 MHz
Marker 1 [T1 ndB] RBW 100 kHz RF Attt 20 dB
Ref Lvl ndB 20.00 dB VBW 100 kHz
31 dBm BW 3.66733467 MHz SWT 5 ms unit dBm
31
21 dB|Offset
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20
10 :
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—40

-50

-60

-B9

Center 2.4368 GHz 1 MHz/ Span 10 MHz
Jate: 13.JUL.2008 16:10:08
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20 dB Bandwidth @ channel 17, 2469.400 MHz

J’ Marker 1 [T1 ndB] RBW 100 kHz RF Attt 20 dB
43 Ref Lvl ndB 20.00 dB VBW 100 kHz
31 dBm BW 3.84783573 MHz SHT 5 ms Unit dBm
31
21 dB|Offset
A
20
10 1

) A RN

)
MY VI

—40

-50

-60

_B9

Center 2.4B634 GHz 1 MHz/ Span 10 MHz

Jate: 13.JUL.2008 16:11:45
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4. Carrier Frequency Separation test
4.1 Operating environment
Temperature: 25 C

Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

4.2 Test setup & procedure
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The test procedure was according to FCC measurement guidelines DA 00-705.

The carrier frequency separation per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at = 1% of the span, the video
bandwidth=RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels. The carrier frequency separation result is in the following Table.

4.3 Measured data of Carrier Frequency Separation test result

Measurement
Frequency (MHz) Frequency separation
(kHz)
2408.6
3415
2412.0

Please see the plot below.
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Carrier Frequency Separation test

Delta 1 [T1] RBW 100 kHz RF Att 20 dB

Ref Lvl 0.96 dB VBW 100 kHz

31 dBm 3.41482866 MHz SWT 3 ms Unit dBm
31

21 dB|Offset
A

20
. \/‘J\iw AA‘;’\/
. A A e et

-20

-30

40

-50

-60

~B9

Center 2.41 BGHz 600 kHz, Span 6 MHz
Date: 13.JUL.2008 16:20:18
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5. Number of hopping frequencies test
5.1 Operating environment
Temperature: 25 C

Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

5.2 Test setup & procedure

Report No.

: TS09070079-EME

Page 14 of 41

The test procedure was according to FCC measurement guidelines DA 00-705.

The number of hopping frequencies per FCC §15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth=RBW, and the SPAN was the frequency band of operation. The carrier frequency

separation result is in the following Table.

5.3 Measured data of number of hopping frequencies test result

Frequency Range
(MHz)

Total hopping channels

2400 ~ 2483.5

18

Please see the plot below.
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Number of hopping frequencies test

RBW 1 MHz RF Att 20 dB
Ref Lvl VBW 1 MHz

31 dBm SWT 5 ms Unit dBm
31

21 dB|Offset

20

0 LA AT A AP A

O e A

-30

-40

-50

-60

_69

Center 2.44 GHz 8 MHz/ Span 80 MHz

Date: 13.JUL.2008 16:30:11
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6. Time of Occupancy (dwell time) test

6.1 Operating environment
Temperature: 25  C
Relative Humidity: 55 %
Atmospheric Pressure: 1023 hPa

6.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705.
The time of occupancy (dwell time) per FCC §15.247(a)(1) was measured using a 50 ohm

spectrum analyzer with the resolutions bandwidth set at IMHz, the video bandwidth=RBW,

and the zero span function of spectrum analyzer was enable. The EUT has its hopping
function enable.

Total sweep time=0.4*18ch=7.2 seconds

We determined to reduce the sweep time to 720ms,

Count the number of hops and multiply by 10, the total number of hops will be multiplied by
the measured time of one pulse.

Number of hops in 720ms=7 , total number of hops in 7.2s=7(10)=70

Single pulse width=0.000951s, time of occupancy=70%(0.000951)=0.066sec <0.4sec

Please see the plot below.



Intertek Report No.: TS09070079-EME

Page 17 of 41

Single pulse width (@ channel 0, 2408.625 MHz

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 0.36 dB VBW 1 MHz
21 dBm 951.3503B808 us SWT 5 ms Unit dBm
2
21 dB|Offset
M A
10
0
-10
-20
-30
1 1
74@LNMNVAWW¢-4PM*MJ~W*N4A¢“¢UAMU
- SRS EWY FYTIAV, T W W WO PR FPUWE Y
-B0
-70
TR
-79
Center 2.408625 GHz 500 wss
Date: 09.0CT.2009 15:13:20
Single pulse width @ channel 14, 2436.750 MHz
Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -1.64 dB VBW 1 MHz
21 dBm 951.503808 us SWT 5 ms Unit dBm
[of [—
21 dB|Offset
T A
10
0
-10
-20
-30
1
WL LA
. it A el
-60
-70
TR
-79
Center 2.43675 GHz 500 ws~s

Date: 09.0CT.2008 15:12:35
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Single pulse width @ channel 17, 2469.375 MHz

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 2.33 dB VBW 1 MHz

21 dBm 551.903808 us SHT 5 ms Unit dBm
21

21 dB|Offset

T A

-20

-30

-40

1
X
R e s | s
50 AN AL A AN

-60

-70

_79

Center 2.469375 GHz 500 ws~/
Date: 09.0CT.2008 15:11:53

Dwell time test

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 0D.24 dB VBW 1 MHz

21 dBm 815.631263 us SWT 100 ms Unit dBm
21

21 dB[Offset

-20

-30

40

-50

-60

-70

-79

Center 2.408625 GHz 10 mss

Date: 03.0CT.2009 15:14:06
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Number of pulses observed in 720ms=7 (@ channel 0, 2408.625 MHz

RBW 1 MHz RF Att 10 dB
Ref Lvl VBW 1 MHz

21 dBm SWT 720 ms Unit dBm
21

21 dB|Offset

L

SGL

1AP

-20

-30

L Lt L L d ot L

-50

-60

-70

79

Center 2.408625 GHz 72 mss

Nate- na NArT oNna  15-0R-NA

Number of pulses observed in 720ms=7 (@ channel 14, 2436.750 MHz
RBW 1 MHz RF Att 10 dB
Ref Lvl VBW 1 MHz

21 dBm SWT 720 ms Unit dBm
21

21 dB|Offset

ral

_79

Center 2.43675 GHz 72 ms/s

Date: 03.0CT.2003 15:07:06
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Number of pulses observed in 720ms=7 (@ channel 17, 2469.375 MHz

RBW 1 MHz RF Att 10 dB
Ref Lvl VBW 1 MHz

21 dBm SWT 720 ms Unit dBm
21

21 dB|Offset

-20

-30

_40 N | | R | I |. | il ! ! I

-50

-60

-70

_79

Center 2.46837 GHz 72 mss
Date: 09.0CT.2008 15:08:02
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7. Maximum Output Power test
7.1 Operating environment

Temperature: 25 C
Relative Humidity: 50 %
Atmospheric Pressure: 1022 hPa

7.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (1.0 dB) was added to the reading to obtain power at the EUT antenna terminals.
The test was performed at 3 channels (lowest, middle and highest channel).

7.3 Measured data of Maximum Output Power test results

Freq. C.L. Reading Cgﬁ?;fg %ci)\f)’vzartk Limit
(MHz) (dB) (dBm) (dBm) (mW) (dBm)
2408.6 1.0 13.45 14.45 27.86 21
2436.8 1.0 13.50 14.50 28.18 21
2469.4 1.0 13.75 14.75 29.85 21

Remark: Conducted Peak Output Power = Reading + C.L.
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8. RF Antenna Conducted Spurious test
8.1 Operating environment

Temperature: 25 C
Relative Humidity: 58 %

8.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW. The table below is the results
from the highest emission for each channel within the authorized band. This table was used to
determine the spurious limits for each channel.

8.3 Measured data of the highest RF Antenna Conducted Spurious test result

The test results please see the plot below.
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conducted spurious @ channel 0, 2408.625 MHz (1 of 3)

Marker 1 [T11 RBWM 100 kHz  RF Att 0 oB
Ref Lyl -36.35 dBm VBM 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11
21 dB|0ffeet A RIRER] -35).35 dbm

= . 40000000 GHz

01 -13.07 dBm

-20

-30

-40]

-50] u

-E0
M INYPVR PN P Ty MR Mthw‘wwwwwmwww

-70
-&0
_eol
Start 30 IMHz 237 MHz ~ Eiop 2.4 GHz
Title: Conduct ive-5our jous
Commert A&: 30MHz~2400MHz
Date: 13.JUL.2003 16:3F:48

conducted spurious @ channel 0, 2408.625 MHz (2 of 3)

Marker 1 [T11 REW 100 kHz RF Att 10 dgB
Ref Lwvl §.9% dBEm WBL 100 kHz
21 dBm 2.40853407 GHz SWT 21 ms Umid dBm
21
21 dE[Offeet AERIGEN E.93 dBm

2. 40853407 GHz

|
\

3_i7 dBm|
|

-20 h.

mj "\uﬂ.
ST Wy,

4 Ayl
LA y
vﬂﬁ“thAJJhdvuﬁJ w‘“*“ﬁﬁa BaA A 1 furgipi et
-60
-70
74l
Start 2.4 GHz B.35 MHz~ Stop 2.4835 GHz
Title: Conduct ive-5pur ious

Commert A&: 2400MHz~2483.5MHz
Date: 13.JUL.2D08 16:3R:27
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conducted spurious @ channel 0, 2408.625 MHz (3 of 3)

Marker 1 [T11 RBWM 100 kHz  RF Att 0 oB
Ref Lyl -36.38 dBm VBM 100 kHz
11 dBm 3.17636271 GHz SWT 5.8 5 Unit dBm
11
21 dB|0ffeet A RIRER] -36.38 dbm

5. 1763571 GHz

01 -13.07 dBm
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Start 2.5 GHz 2.25 GHz~ Stop 25 GHz
Title: Conduct ive-5pur ious
Commert A: 2483.8MHz~25GHz
Date: 13.JUL.2003 16:37:14

conducted spurious @ channel 14, 2436.750 MHz (1 of 3)

Marker 1 [T11 REK 100 kHz RF Att 0 dB
Ref Lv] -48.24 dBm WBL 100 kH=z
11 dBm 2.35060100 GHz SWT 600 ms Umit dBm
1
21 de[UTfset ¥1(1711 -4, 24 B g
-.39050/100 GHz
il
-10
01 -1Z. 7TRE dBE
-20
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TN TTPERYUN TS .
WMMWMM A T
-70
-80
—89
Start 30 IMHz 237 MHz~ Sdop 2.4 GHz
Title: Conduct ive-5pur ious

Commemt A: 30MHz~Z2400MHz
Date: 13.JUL.2D08 16:41:23
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conducted spurious @ channel 14, 2436.750 MHz (20f 3)

Marker 1 [T11 RBWM 100 kHz  RF Att 10 dB
Ref Lyl 7.23 dBm WBWM 100 kHz
21 dBm 2.43664629 GHz SWT 71 ms Unit dBm
21
21 dB|0ffeet A RIRER] 7.23 dBm

2. 43664523 GHz

. A
T i
M

- Mﬂu ‘AJ\M J“}LW Fia V]
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-70
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Start 2.4 GHz B.35 MHz~ Stop 2.4835 GHz

Title: Conduct ive-5pur ious
Comment A&: 2400MHz™2483.5MHz
Date: 13.JUL.2003 16:41:D%3

conducted spurious @ channel 14, 2436.750 MHz (3 of 3)

Marker 1 [T11 REW 100 kHz RF Att 0 dB
Ref Lv) -38.06 dBm WEBL 100 kHz
11 dBm 3.22144289 GHz SHT 5.8 5 Urmii dBm
1
21 dblUffset M RER -38.06 dBn e
o.22144E£83 GHz
a
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01 - 12, BB dB
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=30
1
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-40
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a oot g [t mmmwwf MWW
-70
-80
-89
Start 2.5 GHz 2.25 GHz~ Stop 25 GHz
Title: Conduct ive-5Spur jous

Comment &: 2483, 5MHz~256Hz
Date: 13.JUL.2009  16:41:50
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conducted spurious @ channel 17, 2469.375 MHz (1 of 3)

Marker 1 [T11 REW 100 kHz RF Att 0 dB
Ref Ll -43.02 dBm WBL 100 kHz
11 dbm 2.37625251 GHz SWT 600 ms Umi dBm
1
21 dE|Offeet Y1071 -49.02 odbm

2. 37BE5E51 GOHz

01 -17.373 dB

-20

-30

-40]

_50 hd

|
-E0 ‘
IO PO vy IR TSI SRR RS PR TN I

-70
-&0
_eol
Start 30 IMHz 237 MHz ~ Eiop 2.4 GHz
Title: Conduct ive-5pur ious
Commert A&: 30MHz~2400MHz
Date: 13.JUL.2003 16:47:00

conducted spurious @ channel 17, 2469.375 MHz (2 of 3)

Marker 1 [T11 REW 100 kHz RF Att 10 dgB
Ref Lwvl 8.62 dBEm WBL 100 kHz
21 dBm 2.46844389 GHz SWT 21 ms Umid dBm
21
21 dE[Offeet AERIGEN al.62 dBm

2.f5544385 GHz

D A

R
|
iy
LR

B

I 13.379 dB|

- {\'ﬂ'ﬁ " LIS LA
JUPNINY VI AT
-60
-70
74l
Start 2.4 GHz B.35 MHz~ Stop 2.4835 GHz
Title: Conduct ive-5pur ious

Commert A&: 2400MHz~2483.5MHz
Date: 13.JUL.2D08 16:4B:40
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conducted spurious @ channel 17, 2469.375 MHz (3 of 3)

Marker 1 [T11 REW 100 kHz RF Att 0 dB
Ref Ll -40.02 dBm WBL 100 kHz
11 dbm 3.26663307 GHz SWT 5.8 s Umi dBm
1
21 dE|Offeet Y1071 -40/.02 dbm

5. 2653507 GHz

01 -17.373 dB

-20

-30

-40]

-50]

&d Hn

Ml g rb” sk iy A \“%MWM\MUWWJ i S

-70
-&0
_eol
Start 2.5 GHz 2.25 GHz~ Stop 25 GHz
Title: Conduct ive-5pur ious

Comment A: 2483.8MHz~250GHz
Date: 13.JUL.2D09  1B:47:27
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9. Radiated Emission test

9.1 Operating environment

Temperature: 23 C

Relative Humidity: 53 %

Atmospheric Pressure: 1023 hPa

9.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705 and ANSI
C63.4/2003.

The Diagram below shows the test setup, which is utilized to make these measurements.

The frequency spectrum from 30MHz to 1000MHz was investigated.

Antenna
Tower

1.0~4.0 m

A 4

wireless i: Receiver

Antenna
I\T 3m

EUT & l-I
Peripherals A

|‘

0.8 m

Ground Plane

wireless |—|
\
[ AN ]
Camera L ii RF Test
Receiver
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The frequency spectrum from over 1GHz was investigated.

Antenna
Tower

1~4 m Horn or Bilog

wireless 3m Antenna

¢

EUT &
Peripherals

<
<«

v

0.8 m

Ground Plane

wireless [

N ;
[ N\ ]
Camera
RF Test
Receiver

Radiated emission measurements were performed from 30MHz to 25GHz. Spectrum
Analyzer Resolution Bandwidth is 100kHz or greater for frequencies 30MHz to 1GHz,
1MHz — for frequencies above 1GHz.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, all cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level is too low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.

9.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MHz) (dBuV/m@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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9.4 Radiated spurious emission test data

9.4.1 Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under 2408.625 MHz, 2436.750 MHz and 2469.375 MHz
continuously transmitting mode. The worst case occurred at 2408.625 MHz.

EUT : TTD-52R
Worst Case : TX channel 0, 2408.625 MHz

Antenna | Freq. |Receiver| Corr. |Reading|Corrected| Limit |Margin
Polariz. Factor Level | @3 m
(V/H) (MHz) | Detector | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)

\Y% 42.610 QP 12.38 | 21.79 | 34.16 | 40.00 | -5.84
44.550 QP 12.38 | 23.60 | 3597 | 40.00 | -4.03
53.280 QP 12.90 | 23.34 | 36.23 | 40.00 | -3.77
153.190 QP 15.83 | 22.59 | 3842 | 43.50 | -5.08
159.010 QP 15.83 | 22.73 | 38.56 | 43.50 | -4.94
166.770 QP 15.70 | 23.50 | 39.20 | 43.50 | -4.30
142.520 QP 13.24 | 20.75 | 3398 | 43.50 | -9.52
158.040 QP 13.60 | 22.12 | 35.72 | 43.50 | -7.78
165.800 QP 13.84 | 26.74 | 40.57 | 43.50 | -2.93
176.470 QP 13.48 | 21.27 | 34.74 | 43.50 | -8.76
749.740 QP 2295 | 12776 | 35.71 46.00 [-10.29
874.870 QP 24.12 | 11.23 | 3534 | 46.00 |-10.66

T|ID| DD <|<|<|I<

Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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9.4.2 Measurement results: frequency above 1GHz
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Test Condition

: TTD-52R
: Tx at channel 0, 2408.625 MHz
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Frequency| Spectrum | Antenna |Correction| Reading Duty cycle Corrected | Limit Margin
Analyzer | Polariz. | Factor correction factor| Level @3m
(MHz) | Detector | (H/V) (dB/m) | (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
2360.00 PK \% 3243 27.32 0.00 59.75 74.00 -14.25
2360.00 AV \% 32.43 27.32 -40.43 19.32 54.00 -34.68
2456.00 PK \% 32.79 29.24 0.00 62.03 74.00 -11.97
2456.00 AV \% 32.79 29.24 -40.43 21.60 54.00 -32.40
3210.00 PK A% -7.34 67.65 0.00 60.31 74.00 -13.69
3210.00 AV A% -7.34 67.65 -40.43 19.88 54.00 -34.12
4816.00 PK \% -3.93 67.59 0.00 63.66 74.00 -10.34
4816.00 AV A% -3.93 67.59 -40.43 23.23 54.00 -30.77
7224.00 PK \% 1.07 54.62 0.00 55.69 74.00 -18.31
7224.00 AV A% 1.07 54.62 -40.43 15.26 54.00 -38.74
9632.00 PK \% 8.74 53.68 0.00 62.42 74.00 -11.58
9632.00 AV \% 8.74 53.68 -40.43 21.99 54.00 -32.01
12040.00f PK \% 11.66 44.03 0.00 55.69 74.00 -18.31
12040.00f AV \% 11.66 44.03 -40.43 15.26 54.00 -38.74
3210.00 PK H -7.34 61.92 0.00 54.58 74.00 -19.42
3210.00 AV H -7.34 61.92 -40.43 14.15 54.00 -39.85
4816.00 PK H -3.93 63.30 0.00 59.37 74.00 -14.63
4816.00 AV H -3.93 63.30 -40.43 18.94 54.00 -35.06
9632.00 PK H 8.74 50.81 0.00 59.55 74.00 -14.45
9632.00 AV H 8.74 50.81 -40.43 19.12 54.00 -34.88
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
4.Duty cycle correction factor = 20log (dwell time/100ms)
=20log (0.951ms/100ms) = -40.43

Please see dwell time test in page 18 of this report.
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EUT : TTD-52R
Test Condition : Tx at channel 14, 2436.750 MHz
Frequency| Spectrum | Antenna |Correction| Reading Duty cycle Corrected | Limit Margin
Analyzer | Polariz. | Factor correction factor| Level @3m
(MHz) | Detector | (H/V) (dB/m) | (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
3240.00 PK \% -7.29 67.35 0.00 60.06 74.00 -13.94
3240.00 AV \% -7.29 67.35 -40.43 19.63 54.00 -34.37
4872.00 PK \% -3.86 65.59 0.00 61.73 74.00 -12.27
4872.00 AV \% -3.86 65.59 -40.43 21.30 54.00 -32.70
7308.00 PK \% 1.24 58.39 0.00 59.63 74.00 -14.37
7308.00 AV A% 1.24 58.39 -40.43 19.20 54.00 -34.80
9744.00 PK \% 9.02 53.63 0.00 62.65 74.00 -11.35
9744.00 AV A% 9.02 53.63 -40.43 2222 54.00 -31.78
12180.00f PK \% 11.37 40.79 0.00 52.16 74.00 -21.84
12180.00f AV A% 11.37 40.79 -40.43 11.73 54.00 -42.27
3240.00 PK H -7.29 60.88 0.00 53.59 74.00 -20.41
3240.00 AV H -7.29 60.88 -40.43 13.16 54.00 -40.84
4872.00 PK H -3.86 63.15 0.00 59.29 74.00 -14.71
4872.00 AV H -3.86 63.15 -40.43 18.86 54.00 -35.14
7308.00 PK H 1.32 47.38 0.00 48.70 74.00 -25.30
7308.00 AV H 1.32 47.38 -40.43 8.27 54.00 -45.73
9744.00 PK H 9.02 50.74 0.00 59.76 74.00 -14.24
9744.00 AV H 9.02 50.74 -40.43 19.33 54.00 -34.67
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
4.Duty cycle correction factor = 20log (dwell time/100ms)
=20log (0.951ms/100ms) = -40.43

Please see dwell time test in page 18 of this report.
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EUT : TTD-52R
Test Condition : Tx at channel 17, 2469.375 MHz

Frequency| Spectrum | Antenna |Correction| Reading Duty cycle Corrected | Limit Margin
Analyzer | Polariz. | Factor correction factor| Level @3m
(MHz) | Detector | (H/V) (dB/m) | (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
3270.00 PK \% -7.24 69.01 0.00 61.77 74.00 -12.23
3270.00 AV \% -7.24 69.01 -40.43 21.34 54.00 -32.66
4938.00 PK \% -3.79 65.77 0.00 61.98 74.00 -12.02
4938.00 AV \% -3.79 65.77 -40.43 21.55 54.00 -32.45
7407.00 PK \% 1.57 61.59 0.00 63.16 74.00 -10.84
7407.00 AV A% 1.57 61.59 -40.43 22.73 54.00 -31.27
9876.00 PK \% 9.31 46.65 0.00 55.96 74.00 -18.04
9876.00 AV A% 9.31 46.65 -40.43 15.53 54.00 -38.47
3270.00 PK \% -7.24 69.01 0.00 61.77 74.00 -12.23
3270.00 AV A% -7.24 69.01 -40.43 21.34 54.00 -32.66
4938.00 PK H -3.79 65.77 0.00 61.98 74.00 -12.02
4938.00 AV H -3.79 65.77 -40.43 21.55 54.00 -32.45
7407.00 PK H 1.57 61.59 0.00 63.16 74.00 -10.84
7407.00 AV H 1.57 61.59 -40.43 22.73 54.00 -31.27
9876.00 PK H 9.31 46.65 0.00 55.96 74.00 -18.04
9876.00 AV H 9.31 46.65 -40.43 15.53 54.00 -38.47
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed above
which is higher than the noise floor, the others please refer to noise floor level.
4. Duty cycle correction factor = 20log (dwell time/100ms)
=20log (0.951ms/100ms) = -40.43
Please see dwell time test in page 18 of this report.
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10. Emission on the band edge 8FCC 15.247(d)
In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 KHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

10.1 Test setup & procedure

Please refer to the clause 9.2 of this report.

Please see the plot below.
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Intertek

10.2 Test Result

The Max.
Measurement S trgrllelt(lll in Limit Marein
Channel Freq.Band Detector Res%ric ¢ @3 m ( ng)
(MHz) Band (dBuV/m)
(dBuV/m)
PK 63.50 74 -10.50
0 (lowest) | 2310-2390
AV 23.07 54 -30.93
) PK 67.54 74 -6.46
17 (highest) | 2483.5-2500
AV 27.11 54 -26.89

Note:Duty cycle correction factor=-40.43
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10.2.1 Band-edge

Test Mode: Tx channel 0, 2408.625 MHz PK

125dBu¥

REWBW: 1MHz / 1MHz
1204 Bu¥ Marker 1:

115.04dBuV / 2.40954GHz 1
Marker 2:

115dBu¥ 63.50dBu | 2.38896GHz

110dBu¥
1054 Bu¥
100dBu¥
95dBu¥
S0dBuV
254Bu¥
B0dBuV

T5dBuV

T0dBu¥

65dBuV

G0dBuV

55dBu¥

50dBuV

44dBu¥
2531GHz  232GHz 233GHz 234GHz 235GHz 236GHz 2537GHz 238GHz 230GH:  24GHz 2415GH7

Band-Edge
2403 6hHz
K

sweep time Sms

Test Mode: Tx channel 17, 2469.375 MHz PK

124dBu¥

RBW/VBW: 1MHz / 1MHz
Marker 1

1 113.98dBuV | 2.4687T1GHz
1154B0¥ Marker 2:

67.54dBuV | 2.48614GHz

1204 Bu¥

110dBu¥
105dBu¥
100dBu¥
954 Bu¥
a0dBuv
85dBu¥
a0dBu7
ThdBu¥

TdBuy M 2

65dBuv

G0dBu¥

55dBuv

504Eu¥

474EuV

24650 Hz 247GHz 247568z 24868z 2.485GHz 2 49GHz 24950Hz 2.5GHz
Eand-Edge
2469 4MHz

K
sweep time:2 Sms
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11. Power Line Conducted Emission test SFCC 15.207

11.1 Operating environment

Temperature: 25 C
Relative Humidity: 60 %
Atmospheric Pressure 1023 hPa

11.2 Test setup & procedure

Modem B
Printer |«
A
T Wireless
AC Power N
— > LISN 1 »  Notebook PC
EUT
Wireless
EMI Camera [¢ | [ SN2 l—— AC Power
Receiver

The test procedure was according to ANSI C63.4/2003.

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf”.
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11.3 Emission limit

Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

11.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is +2.6 dB.
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11.5 Power Line Conducted Emission test data

Phase : Line
EUT : TTD-52R
Test Condition : Normal operating mode
Corr. Level Limit Level Limit Maxzin
Frequencoy Factor Qp r AT A (dE)
(MHz ) fdB}  (dBu¥y  (dBuVy  (dBu¥y  (dBuV) p o

0.17 0.51 51.65 65,02 38,35 5503 -13.36 -16.49
0.23 0.6d 4467 6d. 57 31.93 52.37 -17.90  -20.64
0.28 0.47 40.41 a0, &1 0. 42 .81 -20.40  -20.39
0.34 0.2% 3654 59,22 2n.22 49,22 22068 2201
3.2 0.27 3546 36.00 29,92 46.00 -17.34 -16.03
Z.94 0.29 EENIN 56.00 23,58 4p.00 -16.99 -Z2.42

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Yt

0.15 0.5 1 2 Li] 10 20 30
Freguency (MHz)
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Phase : Neutral
EUT : TTD-52R
Test Condition : Normal operating mode
Carr. Level Limit Level Limit Marzin
Frequency Factor Qp Op AN Aoy {dE}
Mz (dBy  (dBuTy  (dBu¥y  (dBu¥y  (dBul) Up oy

0.11 30. 86 fd. 99 3858 34.9% 1413 -16.41
.11 4z .1z 6. 57 2.2 52,57 -19.44  -20.z0
0.11 34853 a0, 16 30.23 30,76 -21.92 -20.34
.23 362 36.00 20.93 46.00 -24. 385 -23.07
0.27 35.24 56.00 23 .45 46,00 -20.76 -22.53
.24 36.34 36.00 22.44 46.00  -19.66 -23. 35

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

70
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