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1. GENERAL INFORMATION

1.1. EUT Description
Product Name Digital Camera
Trade Name Nikon
Model No. NI1516
FCCID. CGJ7152EB
Frequency Range 2402-2480MHz
Channel Number 79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /ADQPSK(2Mbps) / 8DPSK(3Mbps)

Antenna Type

PCB Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

AV Cable (EG-CP16)

Non-shielded, 1.2m, with one ferrite core bonded.

USB Cable (UC-E16)

Shielded, 0.6m, with one ferrite core bonded.

Power Adapter

MFR: Nikon, M/N: EH-67

Input: AC 100-240V, 50/60Hz, 0.27A-0.17A, 23-32VA
Output: DC 5V, 2A

Cable Out: Non-shielded, 1.8m, with one ferrite core bonded.
Power Cord: Non-shielded, 1.8m

Antenna List

No.|Manufacturer

Part No. Antenna Type  |Peak Gain

1 |[Murata Manufacturing Co., Ltd. [Bridge (B set)

PCB -1.2dBi for 2.4 GHz

Note: The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Digital Camera with a built-in WLAN and Bluetooth transceiver, this report for Bluetooth.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,
through pre-testing, to produce emissions similar to those for 3Mb/s.

5. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is shown in

the report.

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

Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |Model No. Serial No. Power Cord

1 Notebook PC DELL Latitude E5440|FS9TK32 Non-Shielded, 0.8m
2 LCD Monitor ASUS VS229HA F4L.MQS135395 Non-Shielded, 1.8m
Signal Cable Type Signal cable Description

A |USB Cable Shielded, 1.8m, with one ferrite core bonded.

B |HDMI Cable Non-Shielded, 1.8m

1.4. Configuration of Tested System

Ly
Momitor

I3

(2)

Satehook PO
(1)

.....................................................................................................................

1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.

Execute software ”Sample Project MFC Application V1.1.0.1” on the Notebook PC.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

Verify that the EUT works properly.

wok wh =
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded

from QuieTek Corporation’s Web Site: http://www.quietek.com/chinese/about/certificates.aspx?bval=5
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:

http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

No.5-22, Ruishukeng,

Linkou Dist. New Taipei City 24451,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission

2.1. Test Equipment

Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 [Sep., 2015
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2015 [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb.,2015 [EUT
DC LISN Schwarzbeck [8226/176 Mar., 2015 |EUT
X |Pulse Limiter R&S ESH3-Z2 /357.8810.52 |Feb., 2015
No.1 Shielded Room

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

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

2.2, Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

12dBuV EUT
My OOO rLoad [ ] N
- ] [ L{ NI
LISN ) }@ LISN

/ ///////</ // A
LISN
Ground Plane
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2.3. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

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

2.4. Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). 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 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

2.5. Uncertainty

t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : Digital Camera

Test [tem : Conducted Emission Test

Power Line Line 1

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.209 9.755 43.240 52.995 -11.319 64.314
0.248 9.758 26.220 35.978 -27.222 63.200
0.314 9.764 32.140 41.904 -19.410 61.314
0.373 9.768 17.930 27.698 -31.931 59.629
0.455 9.774 16.110 25.884 -31.402 57.286
0.638 9.789 11.520 21.309 -34.691 56.000
Average

0.209 9.755 34.220 43.975 -10.339 54.314
0.248 9.758 16.360 26.118 -27.082 53.200
0.314 9.764 27.030 36.794 -14.520 51.314
0.373 9.768 11.100 20.868 -28.761 49.629
0.455 9.774 8.180 17.954 -29.332 47.286
0.638 9.789 3.720 13.509 -32.491 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Digital Camera
Test [tem : Conducted Emission Test
Power Line Line 2
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.181 9.756 22.610 32.366 -32.748 65.114
0.205 9.755 38.030 47.785 -16.644 64.429
0.220 9.756 26.770 36.526 -27.474 64.000
0.236 9.758 19.760 29.518 -34.025 63.543
0.310 9.763 25.070 34.833 -26.596 61.429
0.623 9.787 16.950 26.737 -29.263 56.000
Average
0.181 9.756 11.490 21.246 -33.868 55.114
0.205 9.755 22.910 32.665 -21.764 54.429
0.220 9.756 6.670 16.426 -37.574 54.000
0.236 9.758 12.740 22.498 -31.045 53.543
0.310 9.763 19.050 28.813 -22.616 51.429
0.623 9.787 4.700 14.487 -31.513 46.000
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2015
X Power Sensor Anritsu MA2411B/0738448 Jun., 2015

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

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

3.2. Test Setup

EUT RF Cable Power
[l:l] Meter
SMA
Connecter

3.3. Limit

The maximum peak power shall be less 1Watt.

34. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : Digital Camera

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 3.23 1 Watt= 30 dBm Pass
Channel 39 2441.00 3.32 1 Watt= 30 dBm Pass
Channel 78 2480.00 3.47 1 Watt=30 dBm Pass
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Product : Digital Camera
Test Item : Peak Power Output
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
Channel 00 2402.00 1.70 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.08 1 Watt= 30 dBm Pass
Channel 78 2480.00 1.78 1 Watt=30 dBm Pass
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4. Radiated Emission
4.1. Test Equipment
The following test equipments are used during the radiated emission test:
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DXsite #3 |X Magnetic Loop Antenna |Teseq HLA6121/ 37133 Sep., 2015
X |Bilog Antenna Schaffner Chase |CBL6112B/ 2707 Jun,, 2015
X |EMI Test Receiver R&S ESCS 30/838251/ 001 Jun., 2015
X |Coaxial Cable QTK(Amist)  [RG 214/ LC003-RG Jun., 2015
X |Coaxial signal switch  |Arnist MP59B/ 6200798682 Jun., 2015
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
ICB#8 X |Spectrum Analyzer  |R&S FSP40/ 100339 Oct., 2015
X |Horn Antenna ETS-Lindgren [3117/ 35205 Mar., 2015
X |Horn Antenna Schwarzbeck BBHA9170/209 Jan., 2015
X |Horn Antenna TRC AH-0801/95051 Aug., 2015
X |Pre-Amplifier EMCI EMCO012630SE/980210 Jan., 2015
X |Pre-Amplifier MITEQ JS41-001040000-58-5P/153945 |Jul., 2015
X  |Pre-Amplifier NARDA DBL-1840N506/013 Jul., 2015
Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to
the national or international standards.
2. The test instruments marked with “X* are used to measure the final test results.
4.2. Test Setup

sBelow 1GHz

[FRP Dome

T

EUT

Non-Conducted Table

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

Wil

|Fu11y soldered Metal Ground || To Controller;Ij

Test
Receiver

| To Receiverl
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Above 1GHz
le S )l
| 1
FRP Dome

EUT

The height of broad band
or Dipole Antenna was

scanned from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the

standard adopted.

4.3. Limits

» General Radiated Emission Limits

To Receiver

Pre-
Amplifier

ll

ll

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(}[ﬁ;cy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.4.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.249
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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4.6. Test Result of Radiated Emission

Product : Digital Camera
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpvV/m dB dBuVvV/m
Horizontal
Peak Detector:
4804.000 2.511 46.921 49.431 -24.569 74.000
7206.000 9.511 43.865 53.376 -20.624 74.000
9608.000 10.394 43.256 53.650 -20.350 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.923 44.469 47.391 -26.609 74.000
7206.000 9.988 43.535 53.524 -20.476 74.000
9608.000 10.848 42.983 53.831 -20.169 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Digital Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.025 45.250 47.275 -26.725 74.000
7323.000 9.762 43.195 52.956 -21.044 74.000
9764.000 9.682 43.296 52.977 -21.023 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.488 44.691 47.179 -26.821 74.000
7323.000 10.375 43.266 53.640 -20.360 74.000
9764.000 10.315 43.541 53.856 -20.144 74.000
Average
Detector:

Note:

AR

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Digital Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.582 46.089 48.671 -25.329 74.000
7440.000 10.555 42.920 53.475 -20.525 74.000
9920.000 10.206 43.130 53.336 -20.664 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 3.398 44.676 48.075 -25.925 74.000
7440.000 11.214 42.544 53.758 -20.242 74.000
9920.000 11.245 42.305 53.550 -20.450 74.000
Average
Detector:

Note:

AR

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Digital Camera
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpv/m dB dBpV/m
Horizontal
Peak Detector:
4804.000 2.511 44.776 47.286 -26.714 74.000
7206.000 9.511 43.872 53.383 -20.617 74.000
9608.000 10.394 43.290 53.684 -20.316 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.923 44.898 47.820 -26.180 74.000
7206.000 9.988 43.614 53.603 -20.397 74.000
9608.000 10.847 42.928 53.775 -20.225 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Digital Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.025 44.274 46.299 -27.701 74.000
7323.000 9.762 43.297 53.058 -20.942 74.000
9764.000 9.682 43.204 52.885 -21.115 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.488 44.239 46.727 -27.273 74.000
7323.000 10.375 43.010 53.384 -20.616 74.000
9764.000 10.315 43.426 53.741 -20.259 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

SR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Digital Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.582 44.586 47.168 -26.832 74.000
7440.000 10.555 43.142 53.697 -20.303 74.000
9920.000 10.206 43.020 53.226 -20.774 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 3.398 43.974 47.373 -26.627 74.000
7440.000 11.214 42.058 53.272 -20.728 74.000
9920.000 11.245 42.384 53.629 -20.371 74.000
Average
Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Digital Camera
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m

Horizontal
115.360 -7.390 27.501 20.112 -23.388 43.500
268.620 -5.522 24.938 19.416 -26.584 46.000
421.880 -0.260 27.903 27.643 -18.357 46.000
631.400 1.266 25.873 27.139 -18.861 46.000
757.500 5.107 21.071 26.178 -19.822 46.000
864.200 6.329 26.975 33.304 -12.696 46.000
Vertical
119.240 -3.571 28.988 25.418 -18.082 43.500
237.580 -6.537 30.194 23.657 -22.343 46.000
371.440 -0.310 26.936 26.626 -19.374 46.000
540.220 2.169 22.162 24.331 -21.669 46.000
757.500 2.487 23.215 25.702 -20.298 46.000
968.960 3.936 20.125 24.061 -29.939 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR
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Product . Digital Camera

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test Mode . Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
39.700 -3.625 28.245 24.620 -15.380 40.000
210.420 -10.427 30.015 19.588 -23.912 43.500
369.500 0.787 27.994 28.781 -17.219 46.000
474.260 2.294 25.904 28.198 -17.802 46.000
631.400 1.266 24.370 25.636 -20.364 46.000
864.200 6.329 28.744 35.073 -10.927 46.000
Vertical
179.380 -0.824 27.716 26.892 -16.608 43.500
375.320 0.388 27.136 27.524 -18.476 46.000
530.520 1.192 22.011 23.203 -22.797 46.000
633.340 -1.450 24.843 23.393 -22.607 46.000
864.200 -0.291 29.181 28.890 -17.110 46.000
965.080 3.832 19.935 23.767 -30.233 54.000
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.

No emission found between lowest internal used/generated frequency to 30MHz.

SR

> N
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5. RF Antenna Conducted Test

5.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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

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

5.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

5.3. Limits

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated 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 measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

5.4. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

5.5. Uncertainty

* 150Hz
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5.6. Test Result of RF Antenna Conducted Test

Product : Digital Camera

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -16.67

Reading Value |
20 + T

T T T 3
RBW: 100k, VBW: 1M
10 + Sweep Time: Auto E

a0 4

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -1928 Reading Value |
5 T

20 + T T T r -
RBW: 100k, VBW: 1M
10 3 Sweep Time: Auto E
0
A0 &+
£
[
=

GHz

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.16 Reading Value |

20 4

. T T T T 3
REBW: 100k, VBW: 1M
10 F Sweep Time: Auto 4

A0 §

20

m

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product
Test Item
Test Site
Test Mode

Digital Camera

RF Antenna Conducted Test

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Figure Channel 00:

£

[==]
-

Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.24 —— Reading Valug |

20 §
10+

0

RBW: 100k, VBW: 1M
Sweep Time: Auto |

A0 ¥

IS
30 3
40 +
A0 1
60+

-70
80
90

GHz

Figure Channel 39:

m

Spurious Emission(30MHz-25GHz)

[—— Limitline: -18.38

Reading Value |
T

20
103

RBW: 100k, VBW: 1M
Sweep Time: Auto 1

GHz

Figure Channel 78:

£
[2=]
-

Spurious Emission(30MHz-25GHz)

[—— Limitline: -21.16

Reading Value |
T

103

0

RBW: 100k, VBW: 1M | ]
Sweep Time: Auto

A0 3
20 %

-30 ¥
A0 +
50
B0 F

-70
-0
90

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge

6.1. Test Equipment

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XICB#8 X |Spectrum Analyzer  [R&S FSP40/ 100339 Oct., 2015
X |Horn Antenna ETS-Lindgren 3117/35205 Mar., 2015

X |Horn Antenna Schwarzbeck BBHA9170/209 Jan., 2015
X |Horn Antenna TRC AH-0801/95051 Aug., 2015

X |Pre-Amplifier EMCI EMC012630SE/980210 Jan.,, 2015

X [Pre-Amplifier MITEQ JS41-001040000-58-5P/153945 |Jul., 2015

X [Pre-Amplifier NARDA DBL-1840N506/013 Jul., 2015

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

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

6.2. Test Setup

RF Radiated Measurement:

Above 1GHz

FRP Dome

EUT

3m

The height of board

band or Dipole

Antenna was

scanned from 1M to

_/

To Receiver| | Pre-

Amplifier

ll

ll
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6.3.

6.4.

6.5.

Limit

In any 100 kHz 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. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge
Product Digital Camera
Test [tem Band Edge
Test Site No.3 OATS
Test Mode

RF Radiated Measurement (Horizontal):

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBpV/m)
00 (Peak) | 2386.900 -2.701 44.451 41.750 74.00 54.00 Pass
00 (Peak) | 2390.000 -2.687 43.872 41.185 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 69.863 67.203 -- -- --
00 (Peak) | 2402.000 -2.657 103.612 100.955 -- - -
00 (Average) | 2364.600 -2.800 31.310 28.511 74.00 54.00 Pass
00 (Average) | 2390.000 -2.687 31.028 28.341 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 48.770 46.110 -- -- --
00 (Average) | 2402.000 -2.657 88.522 85.865 -- -- --
Figure Channel 00: Horizontal (Peak)
_ 700- |
é o L\L"\“W
2340000 2350000 2360000 2370.000 2280000 quﬁ::inggm) 2400 000 2410.000 2420 000 2430000 2440 000
Figure Channel 00: Horizontal (Average)
£ oo
% 50.0 -] |
2240000 2250000 2350000 2270.000 2280000 quﬁj:iﬂgg}lz) 2400 000 2410.000 2420 000 2420000 2440 000
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product
Test Item
Test Site
Test Mode

Digital Camera

Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBpV/m)
00 (Peak) | 2376.800 -4.115 44 870 40.755 74.00 54.00 Pass
00 (Peak) | 2390.000 -4.159 43,542 39.383 74.00 54.00 Pass
00 (Peak) | 2400.000 -4.171 68.723 64.552 -- -- -
00 (Peak) | 2401.800 -4.171 100.915 96.744 -- - -
00 (Average) | 2390.000 -4.159 30.738 26.579 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 46.579 42.408 -- -- -
00 (Average) | 2402.000 -4.171 86.255 82.084 -- -- -
Figure Channel 00: VERTICAL (Peak)
N 70.0 | |I \ll
2340 000 2350000 2360000 2370.000 2330000 quzj:ﬁn;nagm) 2400 000 2410000 2420 000 2430 000 2440 000
Figure Channel 00: VERTICAL (Average)
2
% s0.0] | L
2340000 2350000 2360000 2370000 2380000 quijfioggnz) 2400000 2410000 2420 000 2420 000 2440 000
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Digital Camera

Test [tem Band Edge

Test Site No.3 OATS

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

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBpv) (dBpV/m) (dBuV/m) | (dBuV/m)
78 (Peak) | 2480.000 -2.605 102.868 100.263 - - Pass
78 (Peak) | 2483.500 -2.601 48.862 46.260 74.00 54.00 Pass
78 (Peak) | 2484.000 -2.602 50.368 47.767 74.00 54.00 Pass
78 (Average) | 2480.000 -2.605 87.725 85.120 -- -- Pass
78 (Average) | 2483.500 -2.601 35.017 32.415 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

1200

11010

10010 —|

Q0.0

8010

F0.0 -

Levelid Buiém)

200

2010 —|

100 |

00|

600 —|
500
A40.0

2437500 2440000

2450 000

2460 000

2470 000

2480 000

2400 000

Frequency (MHz)

2500 000

2510000

2520 000

'2537 500

Figure Channel 78: Horizontal (Average)

1200
1100
1000
0.0 |
80.0 -

7004

% 60.0

? 50.0] | |

1 40.0 -] J
200
20.0 -]
100

353_3' 500 2440000 2450000 2450000 2470 000 2480 000 2400 000 2500 000 2510000 2520 000 ' 2537 500
Frequency (MHz)
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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RF Radiated Measurement (VERTICAL):

Product
Test Item
Test Site
Test Mode

Digital Camera
Band Edge
No.3 OATS

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

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBpV/m)
78 (Peak) | 2480.000 -3.978 100.083 96.105 - - Pass
78 (Peak) | 2483.500 -3.966 48.095 44.128 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 85.393 81.415 -- -- Pass
78 (Average) | 2483.500 -3.966 33.374 29.407 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)

Level({dBu¥ fm)

120.0 -

110.0 ]

100.0 -]

90.0 -

80.0 -

70.0 -

300 |

20.0 -

10.0 |

0.0

60.0 —|
500 |
40.0 -

2423500 2440000

2450000

2460000

2470 000

2480.000

2400 000 2500.000

Frequency (MHz)

2510000

2520000 '2533 504

Figure Channel 78: VERTICAL (Average)
120.0 -
110.0 -
100.0 |
[0.0 -
80.0 |
. 70.0-
=
= 60.0 |
E' s0.0 [
3 40.0 -
20.0 -
20.0 -
10.0 -
szz;'.suu 2440 000 2450000 2460000 2470 000 2480 000 2490 000 2500000 2510000 2520 000 '2537 500
Freguency (M4Hz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
g . Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Digital Camera

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBpV/m)
00 (Peak) | 2386.400 -2.703 44.612 41.909 74.00 54.00 Pass
00 (Peak) | 2390.000 -2.687 42.750 40.063 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 70.937 68.277 -- -- --
00 (Peak) | 2402.000 -2.657 101.793 99.136 -- -- -
00 (Average) | 2390.000 -2.687 30.798 28.111 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 53.596 50.936 -- -- --
00 (Average) | 2402.100 -2.657 84.442 81.785 -- -- -
Figure Channel 00: Horizontal (Peak)
_ 700- !
é - L\MWAA‘_‘N
2340 000 2350000 2360000 2370.000 2330000 quzj:ﬁn;nagm) 2400 000 2410000 2420 000 2430 000 2440 000
Figure Channel 00: Horizontal (Average)
2
% s0.0] 4 ],!
2340000 2350000 2360000 2370000 2380000 quﬁjff).yo(o}g}lz) 2400000 2410000 2420 000 2420 000 2440 000
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product
Test Item
Test Site
Test Mode

Digital Camera

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBpv) (dBpV/m) (dBuV/m) | (dBuV/m)
00 (Peak) | 2390.000 -4.159 44.100 39.941 74.00 54.00 Pass
00 (Peak) | 2400.000 -4.171 68.450 64.279 - -- -
00 (Peak) | 2402.000 -4.171 99.096 94.925 - -- -
00 (Average) | 2390.000 -4.159 30.601 26.442 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 51.412 47.241 -- -- --
00 (Average) | 2402.000 -4.171 82.234 78.063 - - -
Figure Channel 00: VERTICAL (Peak)

120.0 -

110.0 ]

100.0 -]

90.0

80.0 -

70.0

0.0 -

Level{dBul fm)
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20.0 -

10.0 |

0.0 -

S

2340000

2250000

2260000 2270000

2280000

2300000

2400000

Frequency (MMHz)

2410,

000 2420000

2430 000 2440000

2440000

Figure Channel 00: VERTICAL (Average)
120.0 -
110.0 |
100.0 -
Q0.0 -
80.0 |
T
=
c".::‘i 60.0 |
§ 50.0 ] |
1) 40.0 -
20.0 | J
20.0 -
10.0 -]
02§4_0'.000 2250000 2260000 2270000 2280000 2300000 2400000 2410.000 2420000 2420000
Freguency (bHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
g . Measurement Level = Reading Level + Correction Factor.

average detection.

The average measurement was not performed when the peak measured data is under the limit of
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Product Digital Camera
Test Item Band Edge
Test Site No.3 OATS
Test Mode

Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
78 (Peak) 2480.000 -2.605 100.598 97.993 -- -- Pass
78 (Peak) 2483.500 -2.601 46.952 44.350 74.00 54.00 Pass
78 (Peak) 2484.000 -2.602 49.649 47.048 74.00 54.00 Pass
78 (Average) | 2480.000 -2.605 83.526 80.921 -- -- Pass
78 (Average) | 2483.500 -2.601 33.504 30.902 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
. 70.0- I |
é oo WJ
2433.500 2440.000 2450.000 2450000 2470.000 2&11‘_?5&?]:3.3 o HZ:;QEII.EIUEI 2500.000 2510000 2520000 '2533 500
Figure Channel 00: Horizontal (Average)
£ o
% 50.0 -] J |
2433 500 2440000 2450.000 2450000 2470 000 ziafqigi o Hz;;gn' 000 2500000 2510000 2520000 '2533 sog
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product
Test Item
Test Site
Test Mode

Digital Camera

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBpV/m)
78 (Peak) 2480.000 -3.978 97.798 93.820 -- -- Pass
78 (Peak) 2483.500 -3.966 45.668 41.701 74.00 54.00 Pass
78 (Peak) 2485.300 -3.961 46.288 42.327 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 81.286 77.308 -- -- Pass
78 (Average) | 2483.500 -3.966 32.263 28.296 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
_ 70.0- Jl(\ll
§ - "MMJ
2423500 2440.000 2450.000 2450000 2470.000 241125&?]:36 o Hz;;go'.ooo 2500000 2510000 2520000 ' 2532 500
Figure Channel 78: VERTICAL (Average)
g
% 500 - JII l|I
2433.500 2440.000 2450.000 2450000 2470.000 2&11‘_?5&?]:3.3 o HZ:;QEII.EIUEI 2500.000 2510000 2520000 '2533 500
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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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., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015
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, 2014; 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. Test Result of Channel Number

Product
Test Item
Test Site
Test Mode

Digital Camera

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit
) ) Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
[y ) = .Tm . ey ) =1
KL F T AL TGN ke [4°1 237 7| 09, M KL [ T v TGN & | G4°1 327 PH Naw 09, 2015
o : E 5 quency T : el 33455  Frequency
Center Freg 2.41 1liﬁl‘lilﬁﬁ_(‘;‘:|é_hﬁ__?l s Fovi A Type: Log-Pwr = ;.:m:- enter Freq 2,4315‘5‘0%&“{‘-‘:&_‘-3_?] s Fovi A Type: Log-Pwr =7 ,.:m:.
B Gain:Low SAten: 30 dB - = W Gain:Low Satten: 30 8 0 a
MKz 2.421 000 GHz|| ~ AtoTum® MkrZ 2.441 00 GHz|| ~ AoTu™
Ref Offsnt 06 68 Ref Offsnt 06 68
10 gmiaie _Ret 20,50 oBm 2.78 dBmf| 0 gidy_Rel 20,50 oBm 2.81 dBm|
10K ._'\1- Center Freq @l '°* -f‘,l Center Freq)
1440 X "‘ 2411000000 GHz/flh <0 |- ’2 2 GHz
450 S
9% startFreqlf] StartFreq
5 2 cHzfll =5 2421500000 GHz|
BE BE i
:: StopFreq :: StopFreq
B 2421600000 GHz il 2441600000 GHz,
240050 GHz Stop 2.42150 GHz CF Step) 242150 GHz Stop 244150 GHy CF Step
es BW 100 kHz #VBW 100 kHz Sweep 2.533 ms (1001 pls! 2100000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
7 = Man| T Man|
11y 2.407 000 GHz | 263 dBm KK 242200 GHz| 3.45 dBm
N 1 2421960 GHz| 2.7848m Freqomset N 1 244100 GHa| 281 d8m Freqomset
| | 0 Hz] 0 Hz]
|
1 : I 1
1 . ' 1
s %.,-A.‘L s %.,-Arb
2442-2461MHz 2462-2480MHz
Veriah Specir Ao Swrgt S R = .Tm . e R T=I<
KL F T W AL TGN ke 0471428 P 09, M KL [ i I AT & 041507 PM Naw 09, 2015
. : z quency T : Tt Frequency
Center Freq 2,4515‘5‘0%&“{‘-‘:&_‘-3_?] s Fovi A Type: Log-Pwr enter Freq 2,4?15‘5‘0%&“{‘-‘:&_“&__._] s Fovi A Type: Log-Pwr =7 ,.:m:.
B Gain:Low SAten: 30 dB W Gain:Low Satten: 30 8 0 a
MkrZ 2.461 00 GHz[  AuteTure MkrZ 2.480 00 GHz|| ~ AoTu™
Ref Offsnt 06 68 Ref Offsnt 06 68
10 gmiaie _Ret 20,50 oBm 2.51 dBm|| 0 gidy_Ref 20,50 oBm 1.69 dBm|
105 kad Center Freqffl 2%} 2 Center Freq
~ ’2 2 o | L 2471500000 GHz|
> 1 45 T
195 startFreqlf] StartFreq
-85 2 GHz| M5 2 GHz|
BE BE
:: StopFreq :: StopFreq
B 2461600000 GHz il 2481500000 GHz,
244150 GHz Stop 246150 GHZ] CFstep 246150 GHz Stop 248150 GHy CF Step
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pls! 2000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
T = Man| T Man|
KK 244200 GHz| 292 dBm KK 246200 GHz | 252 4Bm)
N 1 246100 GHa| 251 98m Freqomset N 1 2.480 00 GHa| 168 9Bm Freqomset
| 0 Hz] 0 Hz]
|
1 : I 1
1 . ' 1
s %-I'A-l’ s %.,-Arb
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Product Digital Camera
Test Item Channel Number
Test Site No.3 OATS

Test Mode

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480 79 >T5 Pass
2402-2421MHz 2422-2441MHz
Foright Specinie iytet - Smepd 4 — e - Ty =T
s = - : T EiE: L R 1 . - ALTGN & (042621 PHNaY 09, 2013 P
A qut ¥ A [}
Center Freq 2.41 1liﬁl‘lilﬁﬁ_(‘;‘:|é_hﬁ__?| s Fovi g Type: Leg-Pwr S RRXEL enter Freq 2,4315‘5‘0%&“{‘-‘:&_‘-3_?] e Frestion e Type: Log-Pwr : ;.:;:.
B Gain:Low SAten: 30 dB - = W Gain:Low Satten: 30 8 a
Auto Tune Auto Tune
Mkr2 2.421 000 GHZ| Mkr2 2.441 00 GHZ|
Offset 0.5 98 Ref Offset 0.5 08
10 dBidie Ref 20.50 dBm -2.46 dBm| 10 dadie Ref 20.50 dBm -1.03 dBm|
105 Center Freq r Center Freq
i
1440 o ——- 2 g 2411000000 GHz{flh < — ¥ . Gz
250 - . 9
195 StartFreq 195 StartFreq
e H cHzfll < * 2421500000 GHaz|
B B|E —
405 404
. stopFreqffl StopFreq
B 2421600000 GHz il 2441600000 GHz,
& &
240050 GHz ‘Stop 242150 GHz| CF Step| 242150 GHz ‘Stop 244150 GHz| CF Step
es BW 100 kHz #VBW 100 kHz Sweep 2.533 ms (1001 pls! 2100000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
T - Man| T - Man|
11t 2402 000 GHz | 2.35 4B s SO —
1 240 m_GHi.; 245 dBm| FreqOffset N 1 2441 00_6!1[.. -1.03 dBm| FreqOfset
. | 0 Hz| 0 Hz|
1
1 : I 1
1 - ' 1
s %.,-A.\. s %.,-Arb
2442-2461MHz 2462-2480MHz
Veriah Specir Ao Swrgt S " =l - - m— T==lc
WL W : - ot Wi s : ,
ter Freq 2.451500000 GH. A Type: Leg-Pwr B ter Freq 2.471500000 GH. Av Typa: Log-Pwr Fricusey
Center roqiﬁé_hm?l Trig: Frea fun i enter Freq ‘.Mz’_hﬁ__?l Trig: Frea fun ey
B Gain:Low SAten: 30 dB - = W Gain:Low Satten: 30 8 0 a
IR Auto Tune Auto Tune
Mkr2 2.461 00 GHz| Mkr2 2.480 00 GHZ|
Ref Offset 0.5 08 Ref Offset 0.5 08
10 dBidie Ref 20.50 dBm -3.08 dBmj| 10 dadie Ref 20.50 dBm -3.13 dBm|
105 Center Freql "% ] Center Freq
| 31 1 - - ? 2 Gzl oo 2 ¢ 2471500000 GHz|
25 a— . 250
195 StartFreq 195 StartFreq
-85 2 GHz| M5 2 GHz|
13 BE
405 404
- StopFreqlll Stop Freq
B 2461600000 GHz il 2481500000 GHz,
& &
244150 GHz Stop 2.46150 GHz CF Step| 246150 GHz Stop 2.48150 GHz CF Step|
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pls! 2000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
T = Man| T = Man|
a11 244200 GHz| .78 dBm | M 11171 2462 00 GHz| 279 dBm|
L 1 2461 00_6!1[. -3.08 B\ FreqOfset L 1 2480 00_6!1[. 313 dBm| FreqOfset
0 Hz| 0 Hz|

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., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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, 2014; 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 : Digital Camera
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 766.7 Pass
39 2441 1000 >25 kHz 766.7 Pass
78 2480 1000 >25 kHz 766.7 Pass

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

Channel 00 (2402MHz)
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [04:04:23 PMNov 09, 2015 s
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE| M WARMAA
IFGain:Low #Atten: 30 dB oET|P NNNNN
ot Oeet 05 a Mkr2 2.403 00 GHzZ Auto Tune
{0 gl Ref 20.50 dBm 3.27 dBm
105 1 ‘2 Center Freq|]
0 500 2.402000000 GHz|
-9.50
195 StartFreq(|
295 2.397000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 3500.0 ms (1001 pts) 1.000000 MHz
| 7| Man
1| N f 2.402 00 GHz 3.13dBm
2| N f 2.403 00 GH 3.27 dBi
5 z m Freq Offset
4 0Hz
5
6
7
]
9
10
11 =
IMSG %STAWS
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Channel 39 (2441MHz)
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [04:07:20 PM Nov 09, 2015 F
|[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide o) Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKr2 2.442 00 GHZ Auto Tune
1o geici _Ref 20.50 dBm 3.00 dBm
08 1 *2 Center Freq(]
0.500 2.441000000 GHz
-9.80
195 StartFreq(|
295 2.436000000 GHz
-39.5
495
s Stop Freq|
’ 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | Man
1] N f 2.441 00 GHz 3.04 dBm
2| N f 2.442 00 GH 3.00 dB|
5 z m FreqOffset
4 0 Hz|
5 E
6
7
8
9
10
11 |
IMSG %ETATUS
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA \il\iﬂﬁl
| | RF [s0e ac | [ [ SENSE:INT] | ALTGN AUTO  [04:09:38 PM Nov 08, 2015 s
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Wide (5 Trig: Free Run TYPE|MWAMAMA
IFGain:Low #Atten: 30 dB peT|P NNNNN
ot OTeet 05 d Mkr1 2.479 00 GHz Auto Tune
1odBidiv__Ref 20.50 dBm 2.85dBm
105 *1 2 Center Freq
0 500 2.480000000 GHz
-9.50
as StartFreq
295 2.475000000 GHz
-39.5
-49.5
s StopFreq
) 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| X | Man
7 N 2.479 00 GHz 2.85dBm
2[ N f 2.480 00 GH 2.79 dB|
3 z m Freq Offset
0Hz
[ =
[5
7
8
9
10
11 -
IMSG %STI\TUS
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Product : Digital Camera
Test Item : 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 953.3 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)
ri Keysight Spectrurn Analyzer - Swept SA ===
I RrRL [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO [04:12:03 PMNov 09, 2015 F
|Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Offect 05 b Mkr2 2.403 00 GHZ Auto Tune
10 dBidiv__Ref 20.50 dBm -0.77 dBm
og
05 1 2 Center Freq(]
0,500 2.402000000 GHz|
-9.50
198 StartFreqf|
295 2.397000000 GHz
305
-49.5
s Stop Freq|l
’ 2.407000000 GHz
F95
Center 2.402000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz|
| o ute Man
1| N f 2.402 00 GHz 0.77 dBm
§ N f 2.403 00 GHz -0.77 dBm FreqOffset
4 0Hz
5
6
7
8
9
10
11 o
MsG [y sTaTUs
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Channel 39 (2441MHz)
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [04:20:47 PMNov 09, 2015 F
|[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide o) Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKr2 2.442 00 GHZ Auto Tune
1L%gB!div Ref 20.50 dBm -0.95 dBm
s 1 9 Center Freq||
0.500 2.441000000 GHz
-9.80
195 StartFreq(|
295 2.436000000 GHz
395 -t A
495
s Stop Freq|
’ 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | Man
1] N f 2.441 00 GHz -0.90 dBm
2| N f 2.442 00 GH -0.95dB
5 z m FreqOffset
4 0 Hz|
5 E
6
7
8
9
10
11 |
IMSG %ETATUE
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA \il\iﬂﬁl
| | RF [s0e ac | [ [ SENSE:INT] | ALTGN AUTO  [04:23:15 PM Nov 08, 2015 s
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Wide (5 Trig: Free Run TYPE|MWAMAMA
IFGain:Low #Atten: 30 dB peT|P NNNNN
ot OTeet 05 d Mkr1 2.479 00 GHz Auto Tune
1odBidiv__Ref 20.50 dBm -1.61 dBm
105 ‘ 1 p) Center Freq
0 500 ‘ 2.480000000 GHz
-9.50
as StartFreq
295 2.475000000 GHz
-39.5
-49.5
s StopFreq
) 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| X | Man
7 N 2.479 00 GHz -1.61 dBm
2[ N f 2.480 00 GH -1.57 dB|
3 z m Freq Offset
Z | 0Hz
5 E
7
8
9
10
11 -
IMSG %STI\TUS
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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., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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, 2014; 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 Digital Camera
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DH5)
Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) 152?; h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 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 Time Interval between hops CH 00 Transmission Time
= o?\:l‘: ﬁ:ﬂiﬁi‘;;-'ﬁﬁﬁn_(‘ifé_hﬁ_ | o m; ) ATypeLogPwr ‘::."To.nller qu'z,diiﬂ;‘"i;ﬁﬁn‘cfgm_ | o m; ) ATy LogPwr "‘“';:'.":Y
— W Gain:Low Atten: 30 dB pom— ——— W Gain:Low Atten: 30 dB — B-Isas — —
10 gsia_Ref 20.50 dBm . 0 gidy_Ref 20.50 dBm 3.44 dBm|
| R Center Freq) ,Ir: B ,\2 ‘}3 R Cem:rF;r::
J s S —1 =
L] | “_ B snrtF:::
| L samonio ]~ 1| e
| | | | —
| | enter 2402000000 GHz pan 0 rt:J CF Step|
| | m‘m::: s BW 1.0 MHz #VBW 1.0 MHz w\mm:::
Py e 3
o | rroqon:.: Froqcll:}:
[Center 2.402000000 GHz Span 0 Hz i X
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts; I.‘
- Kgrarus I..._. [T R

CH39 Time Interval between hops

CH 39Transmission Time

Foright Specinie iytet - Smepd 4 =T L m—rTy —
enter Freq 2.441000000 GHz ] A Type: Leg-Pwr B enter Freq 2.441000000 GHz ] Av Typa: Log-Pwr Fricusey
= NG Tan G Tg: Widea = NG Tan G Tg: Widea bt o
BFGain:Low Atten: 30 dB WGain:Low Atten: 30 dB o n
Auto Tune Auto Tune
Ref Offset05 48 Ref Offset05 8 Mr3 6.633 msj
10 gsia_Ref 20.50 dBm 10 aBidiv__Ref 20.50 dBm 3.21 dBm|
T o9
| 108! a2 ’3 Center Freq)
| 1500 2.441000000 GHz
— H— = — — = A — = — — 26 —
pe T 15
| : StartFreq
LE 1 - by I I TG L GHz|
BE .y 1=
o5
. Lol Stop Freq
2.441000000 GHz
285
enter 2.441000000 GHz Span 0 Hz CF Step)|
s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz|
Man|
04 hs 4 Lo —rvr— | FICTON WOTR L FUNCTICh ALLE
L AL (R U " U VT L SR I R T 2,887 ms, 3:214Bm
s [ mERE] Lt F s — Freqoffset
i 2| ' ' OHz
&35 .
1
[Center 2.441000000 GHz Span 0 Hz I :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts; I;
= Lgzrarus I..-.. [T
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CH 78 Time Interval between hops

CH 78 Transmission Time

Eww‘mﬁ " T==lc [y T==lc
WL s : it I (ZHT 2 WL & : E
enter Freq 2.480000000 GHz | Ava Type: Log-Pwr 54 quency enter Freq 2.480000000 GHz | Ava Type: Log-Pwr Frequency
-—qi;.m-“;,--j. Trig: Videa st q PG Fant T Trig: Video
BFGain:Low Arten: 30 B " WGain:Low Atten: 30 dB
Auto Tune Auto Tune
Ref Offset 05 48 Refl Offsot 0.5 4B
10 dBidiv  Ref 20.50 dBm 10 dBidiv__Ref 20.50 dBm
Log o
Center Freq | '°“ ¢ 1 2 1}3 Center Freq
2 GHz|fih s i — ——— — 2 GHz|
L e e T e R e e |
| StartFreq 1 StartFreq
s ! 2 GHz T—IT I - ) e | Otk
| | —
I Stop Freq) Stop Freq)
| 2 480000000 GHz| 2 480000000 GHz|
285 T
-

g

g5

| CF Step|ficenter 2483000000 GHz Span 0 Hiz CF step)
| 1.000000 MHz| 1.0 #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz|
{ | Fuite Man| Man|
ws » W e W o — T L e - . 2607 ma, e
Freqomsetffadi i 1| e FreqOffset
0 Hz| - . 0 Hz|
[Center 2.480000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 50.00 ms (1001 pts)f

[

rus

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
Test Item
Test Site
Test Mode

Digital Camera
Dwell Time
No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)

Frequency

Time slot

Hopping of

Sweep time

Dwell Time

Limit

length Duty cycle Result
(MHz) (mf) Number (ms) yey (Sec) (Sec)
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2430 2.887 13 50 0.75 0.300 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 Time Interval between hops CH 00 Transmission Time
?nmmnm-m; T==lc T ey T=le
S T — B iy K T - 55 I o 5 Frequen
Center Freq 2“&3‘““%0_%:@::::: T-l g Ve @ Type: Log-Pwr Center Freq z,diiﬂ'iltlﬁﬁn_(‘-;r:m:;‘f:i T-l g Ve @ Type: Log-Pwr i qusncy
Ref Ofset05 68 A RefOfeet 06 4B MKr3 6.633 ms| Ao yung
10 gsia_Ref 20.50 dBm 0 g8 Ref 20.50 dBm 1.23 dBm|
i Center Freq il '°* 75 72 }3 Center Freq)
z 1500 s z GHz
p 50 | | | 195 StartFreq
350 . . z s I oL z GHz
! | } e [
1 T 1 - i . StopFreq
| | 1 | 2.402000000 GHz| ;:_ 2.402000000 GHz|
I ' : g enter 2402000000 GHz Span 0 Hz CF Step)|
| | | 1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
[ Jauto Man Man,
e .4 e :
__J‘ | EreqOfset EreqOfset
i | OHz OHz
&35 | L
iCenter 2402000000 GHz Span 0 Hz | .
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts I 5
s Kgrarus I..._. dgstans
CH39 Time Interval between hops CH 39Transmission Time
?nmmnm-m; T==lc T ey T=le
L - L w AT & LiFT _I;f":\:l'-": :-"l.‘= qu ¥ KL i . “ W w AT & 421 :':‘P?-:.\I!I'-"-: :-"I.‘= Frequan:
Center Freq 2.4410‘&0%0_(‘-;:‘:”’:::‘:_: T-l g Ve g Type: Leg-Pwr -_-'::IF’;.NNN 3 Center Freq z.auu‘nunﬁn‘c‘am::::: T-l o e @ Type: Log-Pwr e qusncy
Ref Ofset05 68 A RefOfeet 06 4B MKr3 6.633 ms| Ao yung
10 gsia_Ref 20.50 dBm 0 g8 Ref 20.50 dBm 1.10 dBm|
Center Freq
2 441000000 GHz|
i [ 1 | StartFreq
250 1 11 2 GHz,
WS ‘ . Stop Freq)
I | | 2.441000000 GHz|
25 b . - ; r
CF Step|
1.000000 MHZ|
Man|
PP VAN A 1 " S VR A
s EreqOfset
i OHz
iCenter 2.441000000 GHz Span 0 Hz
#VBW 1.0 MHz

Res BW 1.0 MHz

Sweep 50.00 ms (1001 pts;

T
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CH 78 Time Interval between hops CH 78 Transmission Time
EFWW‘“?\ . . e Wmmmﬁ . . Pe—— T==lc
Contor Froq ZAB0000000GHZ |~ AaTpeiesswr il vy WConter Froq 2.480000000 GHz | 5 e RwTetegew  megiaiecy| Freauwnoy
e ™ At 0am o ™ Aian: 30 48
Auto Tune, Auto Tune,
Ref Offset 05 98 Ref Offset 05 g8
10 gsia_Ref 20.50 dBm 10 didy_Ref 70.50 dBm
| Center Freq | '°“ 7 i }3 Center Freq
z GHz il <0 - z GHz
450 |
P T T 195 |
| startFreqff ** I StartFreq
S 2 ozl * 1T e | I GHz|
| - IF
stopFreqffl k || StopFreq
I | 2480000000 GHz, “ 2480000000 GHz,
> | A | | | —
o | CF Step| CF Step|
[ s " e e
405 | g M 1N 1 2887 /. 0.38 dBm|
il Freqomsetfudt i 1 H R — L Freqonset
R 0 Hz| i . | 0 Hz|
&35
1
iCenter 2.480000000 GHz Span 0 Hz | 1
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)| I
- Kgrarus I.. - fgsrans
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., 2015
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2015
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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, 2014; 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 : Digital Camera
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1150 - NA
39 2441 1150 - NA
78 2480 1150 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [04:05:22 PMNov 09, 2015
|Center Freq 2.402000000 GHz Avg Type: Log-Pwr TrecElla3ss 6|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WA
IFGain:Low © #Atten: 30 dB OET|P NNNNN
o Offect05 B MKr2 2.401 44 GHZ Auto Tune
1o geici _Ref 20.50 dBm -16.68 dBm
08 1 Center Freq(]
0500 2.402000000 GHz
K 2 3
9.50 ’ rowsasd
195 StartFreq(|
285 2.397000000 GHz
-39.5
-49.5
e Stop Freq(]
’ 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHZz CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
| R A 1500 e R S - [ Man
i
. z -16.! m
3N f 2.402 69 GHz 16.93 dBm Freq Offset
4 0Hz
5
6
7
8
9
10
11 4
IMSG [%ETAWE
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Figure Channel 39:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [04:08:18 PMNov 09, 2015 s
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 44 GHz
{0 gl Ref 20.50 dBm -17.21 dBm
105 1 Center Freq(]
0 500 2.441000000 GHz
EL-| 2 3
' -16.65 dB)|
-19.5
StartFreq|]
295 2.436000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1,000000 MHz,
| -—— pute Man
2.44117 GHz 3.35dBm
2 N f 2.440 44 GHz -17.21 dBm
3[ N f 2.441 59 GHz 16.89 dBm FreqOffset
Z i 0 Hz
[5
7
8
9
10
11 -
< ,
IMSG %STI\TUS
Figure Channel 78:
ri Keysight Spectrurn Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [04:16:06 PMNov 09, 2015 E
|center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
Mkr2 2.479 45 GHZ Auto Tune
Ref Offset 0.5 dB
10dBidiv__Ref 20.50 dBm -17.00 dBm
og
05 1 Center Freq(]
0 500 2.480000000 GHz
-9.50 2 3
’ -16.84 dBmfl
198 StartFreqf|
295 2.475000000 GHz
-39.5
-49.5
535 Stop Freq(]
' 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #/BW 100 kHz Sweep 1.267 ms (1 001 pts) 1.000000 MHz
| -—— pute Man
2.480 18 GHz 3.16 dBm
2 N f 2.479 45 GHz -17.00 dBm
3[ N f 2.480 60 GHz 17.16 dBm FreqOffset
2 | 0Hz
6
7
8
9
10
11 -

< I

[% STATUS
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Product Digital Camera
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
00 2402 1430 - NA
39 2441 1430 - NA
78 2480 1440 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA =
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [04:19:00 PMNov 09, 2015
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TcElTa3456|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WAArAfit
IFGain:Low © #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offsst 0.5 dB Mkr2 2.401 30 GHz
{9 gBidiv_Ref 20.50 dBm -20.62 dBm
s 1 Center Freq||
.50 2.402000000 GHz
-9.80
R ‘2 3 -20.41 dbwm|
19.5 my
StartFreq||
295 2.397000000 GHz
-39.5 e,
-49.5
e Stop Freq||
’ 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHZz CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
I T e Man
T T T
3[ N f 240273 GHz 21.63 dBm Freq Offset
4 0 Hz|
5 E
6
7
8
9
10
11 L
IMSG [%ETAWE
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Figure Channel 39:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [04:21:48 PMNov 09, 2015 s
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 30 GHz
{0 gl Ref 20.50 dBm -21.05 dBm
105 1 Center Freq(]
0 500 2.441000000 GHz
-9.50 ‘2 3
- 052 df
198 = StartFreq|]
295 2.436000000 GHz
398 —- -
-49.5
s Stop Freqj|
' 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1,000000 MHz,
| -—— pute Man
2.44117 GHz -0.51 dBm
2 N f 2.440 30 GHz -21.05 dBm
3[ N f 2.44173 GHz -21.15dBm FreqOffset
Z i 0 Hz
[5
7
8
9
10
11 -
< ,
IMSG %STI\TUS
Figure Channel 78:
ri Keysight Spectrurn Analyzer - Swept SA ===
i RL RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [04:29:45 PMNov 09, 2015 E
|Center Freq 2.480000000 GHz | _. Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
Mkr2 2.479 30 GHZ Auto Tune
Ref Offset 0.5 dB
10dBidiv__Ref 20.50 dBm -21.72 dBm
og
05 1 Center Freq(]
0 500 2.480000000 GHz
-9.50 2 3
19.5 . 2
StartFreq|]
295 2.475000000 GHz
-39.5 =1
-49.5
535 Stop Freq(]
' 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #/BW 100 kHz Sweep 1.267 ms (1 001 pts) 1.000000 MHz
| -—— pute Man
2.480 18 GHz -1.21dBm
2 N f 2.479 30 GHz -21.72dBm
3[ N f 2.480 74 GHz -22.40 dBm FreqOffset
2 | 0Hz
6
7
8
9
10
11 -
< ,
IMSG %STI\TUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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