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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

3M Pocket Projector

Trade Name 3M
Model No. MP180
FCCID. PPQ-MP180

Frequency Range

2402 — 2480MHz

Channel Number

79

Type of Modulation

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

Antenna Type

Chip Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Input: AC 100-240V, 50-60Hz, 0.8A

Output: DC 15V - 2A

Cable out: Non-Shielded, 1.8m

VGA Cable Shielded, 0.8m
USB Cable Shielded, 0.8m
Audio Cable Shielded, 0.8m
Power Adapter MFR: Asian Power Devices Inc, M/N: WA-30A15

Antenna List

No. |Manufacturer

Part No.

Antenna Type

Peak Gain

1 Walsin

RFECA3216030ALT

Chip Antenna

4.80 dBi for 2.4 GHz

Note: The antenna of EUT is conform to FCC 15.203
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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:

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

Note:

1.

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

This device is a 3M Pocket Projector, Contains functions and so on WiFi and Bluetooth, This

report for Bluetooth.

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.

Regarding to the operation frequency, the lowest, middle and highest frequency are selected to

perform the test.
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1.2.

Operational Description

The EUT is a 3M Pocket Projector with built-in 2.4GHz Bluetooth V2.0+EDR transceiver.
The number of the channels is 79 in 2402-2480MHz. The device adapts the frequency hopping
spread spectrum modulation. The antenna is chip antenna and provides diversity function to
improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 79 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hop sets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is
not permitted.

This equipment includes WLAN and Bluetooth, which cannot transmit signals
simultaneously, no assessment of collocation.

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. FCCID Power Cord
1 |[Modem ACEEX DM-1414 0102027556 IFAXDM1414 |Non-Shielded, 1.8m
2 |Notebook PC DELL PPT N/A DoC Non-Shielded, 0.8m
3 Microphone &  |Lobos LB-EW020 N/A N/A N/A
Earphone
4 |DVD ROM DELL PDO1S N/A N/A N/A
c Microphone & |PCHOME N/A N/A N/A N/A
Earphone
6 |Monitor CHIMEI N-5221 22T51802N0401 Doc Non-Shielded, 1.8m
Signal Cable Type Signal cable Description
A |RS-232 Cable Non-Shielded, 1.2m
B |Microphone & Earphone Cable Non-Shielded, 2.0m
C |USB Cable Non-Shielded, 0.6m
D |Microphone & Earphone Cable Non-Shielded, 2.0m
E |USB Cable Shielded, 0.8m
F |VGA Cable Shielded, 0.8m
1.4. Configuration of Tested System
________________ A N S
Monitor Notebook PC
EUT
(6) v (2)
A
c
D
B Modem
(1)
DVD ROM
(4)
Microphone Microphone
& Earphone & Earphone
(3) (3)
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1.5.

@
O]
®)
(4)
®)

EUT Exercise Software

Setup the EUT as shown in Section 1.4
Execute “BT_HCI V1.0.0” program on the Notebook.

Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous transmission.
Verify that the EUT works properly.
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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/tw/ctg/cts/accreditations.htm
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 C
7435 Oakland Mills Road

Columbia, MD 21046
Registration Number: 92195

Accreditation on NVLAP Nvﬂ,’ &

NVLAP Lab Code: 200533-0 NVLAFP Lab Code: 200533-0

®

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

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

FCC Accreditation Number: TW1014

il Testing Laboratory

Dl LW
0914
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2.1.

2.2.

Conducted Emission

Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer  Type No./Serial No Last Cal. Remark
1 Test Receiver R&S ESCS 30/825442/014  Feb., 2010
2 L.I.S.N. R&S ESH3-75/825562/002  Feb., 2010 EUT
3 L.I.S.N. R&S ENV4200/848411/010 Feb., 2010 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2010
5 No.1 Shielded Room N/A
Note: All instruments are calibrated every one year.
Test Setup
Reference Plane
Test Receiver
40cm

A

Q

ooo
Oooo

<
EUT
/I:Load '_ N

L[

LISN©

LISN
i

/. ///////</ //
Ground Plane

LISN /
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2.3. Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) 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.1.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: 2003 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, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

2.5. Uncertainty
+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : 3M Pocket Projector
Test Item : 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
0.162 9.750 47.950 57.700 -7.957 65.657
0.220 9.693 40.720 50.413 -13.587 64.000
0.244 9.679 37.580 47.259 -16.055 63.314
0.431 9.640 37.180 46.820 -11.151 57.971
0.505 9.640 35.620 45.260 -10.740 56.000
0.779 9.650 26.230 35.880 -20.120 56.000
Average
0.162 9.750 39.650 49.400 -6.257 55.657
0.220 9.693 31.550 41.243 -12.757 54.000
0.244 9.679 30.950 40.629 -12.685 53.314
0.431 9.640 26.120 35.760 -12.211 47.971
0.505 9.640 29.920 39.560 -6.440 46.000
0.779 9.650 18.360 28.010 -17.990 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

Page: 13 of 68



ET9 QuieTek Report No. 109301R-RFUSP43V01

Product : 3M Pocket Projector
Test Item : 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
0.154 9.760 39.870 49.631 -16.255 65.886
0.166 9.748 37.530 47.277 -18.266 65.543
0.201 9.716 33.000 42.716 -21.827 64.543
0.427 9.650 29.340 38.990 -19.096 58.086
0.591 9.644 25.550 35.194 -20.806 56.000
1.431 9.670 22.900 32.570 -23.430 56.000
Average
0.154 9.760 32.390 42.151 -13.735 55.886
0.166 9.748 27.640 37.387 -18.156 55.543
0.201 9.716 25.380 35.096 -19.447 54.543
0.427 9.650 19.140 28.790 -19.296 48.086
0.591 9.644 18.980 28.624 -17.376 46.000
1.431 9.670 17.770 27.440 -18.560 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, 2010
X Power Sensor Anritsu MA2411B/0738448 Jun, 2010

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
Eﬂ Meter
SMA
Connecter
3.3. Limit

The maximum peak power shall be less 1Watt.

3.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

t 1.27dB
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3.6.

Test Result of Peak Power Output

Product 3M Pocket Projector

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 2.70 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.79 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.74 1 Watt= 30 dBm Pass
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Product : 3M Pocket Projector

Test Item : Peak Power Output

Test Site : No0.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 2.72 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.81 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.77 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.

DJSite #3 (X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2010
X [Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

4.2. Test Setup
Below 1GHz

[FRP Dome | @

T o =i

o L

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

The distance between
EUT antenna and turn table
Non-Conducted Table . was 3M regards to the v
standard adopted.

% [Fully soldered Metal Ground || To Controlleri

Tegt | To Receiverl
Receiver
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Above 1GHz

FRP Dome

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

The distance between
EUT i antenna and turn table
: ; was 3M regards to the

standard adopted.

| %l To Receiver| | Pre- _/

Amplifier

ll ll

4.3. Limits
> General Radiated Emission Limits

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
Freduency 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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44.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.4, 2003 and tested according to FHSS test procedure of
FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 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 from 1 meter to 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 C63.4:2003 on radiated
measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 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 on the Final Measurement.

The measurement frequency range form 30MHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

+
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4.6. Test Result of Radiated Emission

Product : 3M Pocket Projector

Test Item : 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 dBuVv/m dB dBuVv/m

Horizontal

Peak Detector:

4804.000 3.327 37.690 41.017 -32.983 74.000
7206.000 10.136 37.410 47.546 -26.454 74.000
9608.000 13.706 36.300 50.006 -23.994 74.000
Average

Detector:

Vertical

Peak Detector:

4804.000 6.638 37.930 44.567 -29.433 74.000
7206.000 11.005 36.920 47.925 -26.075 74.000
9608.000 14.103 35.870 49.973 -24.027 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 = 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
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product 3M Pocket Projector
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 dBuVv/m
Horizontal
Peak Detector:
4882.000 3.001 37.450 40.451 -33.549 74.000
7323.000 11.846 35.400 47.247 -26.753 74.000
9764.000 12.563 37.210 49.773 -24.227 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 37.710 43.424 -30.576 74.000
7323.000 12.727 35.510 48.238 -25.762 74.000
9764.000 13.028 37.220 50.248 -23.752 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.

ISR

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 3M Pocket Projector
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 dBuVv/m
Horizontal
Peak Detector:
4960.000 2.760 37.850 40.610 -33.390 74.000
7440.000 12.567 35.440 48.006 -25.994 74.000
9920.000 13.456 36.260 49.716 -24.284 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 37.780 43.337 -30.663 74.000
7440.000 13.426 35.660 49.085 -24.915 74.000
9920.000 13.958 36.340 50.298 -23.702 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.

ISR

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 3M Pocket Projector
Test Item Harmonic Radiated Emission
Test Site No0.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuVv/m
Horizontal
Peak Detector:
4804.000 3.327 37.920 41.247 -32.753 74.000
7206.000 10.136 37.040 47.176 -26.824 74.000
9608.000 13.706 36.420 50.126 -23.874 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 38.090 44.727 -29.273 74.000
7206.000 11.005 37.120 48.125 -25.875 74.000
9608.000 14.103 36.340 50.443 -23.557 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.

ook wd

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 3M Pocket Projector
Test Item Harmonic 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 dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 37.610 40.611 -33.389 74.000
7323.000 11.846 35.550 47.397 -26.603 74.000
9764.000 12.563 36.770 49.333 -24.667 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 39.830 45.544 -28.456 74.000
7323.000 12.727 35.830 48.558 -25.442 74.000
9764.000 13.028 36.570 49.598 -24.402 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.

ISR

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 3M Pocket Projector
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 dBuVv/m
Horizontal
Peak Detector:
4960.000 2.760 37.540 40.300 -33.700 74.000
7440.000 12.567 35.620 48.186 -25.814 74.000
9920.000 13.456 36.310 49.766 -24.234 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 41.140 46.697 -27.303 74.000
7440.000 13.426 35.100 48.525 -25.475 74.000
9920.000 13.958 36.320 50.278 -23.722 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.

S

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 - 3M Pocket Projector

Test Item : General 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 dBuVv/m
Horizontal

198.780 -10.661 39.164 28.503 -14.997 43.500
262.800 -5.013 37.278 32.265 -13.735 46.000
594.540 3.927 31.929 35.856 -10.144 46.000
660.500 2.097 39.663 41.760 -4.240 46.000
838.980 5.131 37.077 42.208 -3.792 46.000
1000.000 9.119 32.641 41.760 -12.240 54.000
Vertical
136.700 -5.143 37.693 32.550 -10.950 43.500
200.720 -7.835 46.713 38.878 -4.622 43.500
792.420 2.889 32.448 35.337 -10.663 46.000
838.980 2.611 31.870 34.481 -11.519 46.000
924.340 5.550 27.139 32.689 -13.311 46.000
1000.000 4.329 28.060 32.389 -21.611 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 = 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
detection.

ook wd

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product . 3M Pocket Projector

Test Item :  General Radiated Emission

Test Site : No0.3 OATS

Test Mode . Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuv/m dB dBuVv/m
Horizontal

291.900 -4.174 36.642 32.467 -13.533 46.000
594.540 3.927 31.686 35.613 -10.387 46.000
660.500 2.097 37.552 39.649 -6.351 46.000
792.420 5.209 35.770 40.979 -5.021 46.000
838.980 5.131 37.337 42.468 -3.532 46.000
1000.000 9.119 33.500 42.619 -11.381 54.000
Vertical
136.700 -5.143 37.094 31.951 -11.549 43.500
148.340 -6.244 39.500 33.256 -10.244 43.500
198.780 -8.221 47.766 39.545 -3.955 43.500
792.420 2.889 32.045 34.934 -11.066 46.000
838.980 2.611 32.687 35.298 -10.702 46.000
924.340 5.550 28.751 34.301 -11.699 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 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
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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5.

5.1.

5.2.

5.3.

5.4.

5.5.

RF Antenna Conducted Test

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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

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

Test Setup
RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter
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.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

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

Product : 3M Pocket Projector

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

Il Agilent Spectrum Analyzer -
(] 50Q | | | AC | SENSE:INT| | ALIGH AUTO |05:37:11PM Oct 19, 2010

[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 23455 Frequency
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold: 13/100 THPE | kit
IFGain:Low #Atten: 30 dB DETIP NMNHK M
Auto Tune
Ref Offset 10 dB Mkr1 2.402 GHz
E%gBIdiv Ref 20.00 dBm -1.096 dBm
CenterFreq
10,0 12515000000 GHz
1
000 ‘
StartFreq
100 30.000000 MHz
e Stop Freq
25.000000000 GHz
-30.0
-40.0 Juge, 4y ., CF Step
WWWW e 2.497000000 GHz
Aut M
oo o g s Jul A Auto an
0.0 Freq Offset
0 Hz
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Product : 3M Pocket Projector

Test Item : RF Antenna Conducted Test

Test Site : No0.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)

Figure Channel 39: 30MHz-25GHz

Tl Agilent Spectrum Analyzer -

S0Q | | | AC | SEMNSE:INT| | ALIGN AUTO |05:39:27 PM Oct 19, 2010
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Freguency
Input: RE PNO: Fast 50 Trig: Free Run Avg|Hold: 61100 THPE |41 bt
IFGain:Low #Atten: 30 dB pET|P NMMNNMN
Auto Tune
Ref Dffset 10 dB Mkr1 2.441 GHz
jodBidiv _Ref 20.00 dBm -1.267 dBm
og
CenterFreq
10.0 12.515000000 GHz
1
0.00 ‘
StartFreq
-10.0 30.000000 MHz
e Stop Freq
25.000000000 GHz
a0
400 WWW l\w..t,;i | CF Step
1 2.497000000 GHz,
W Auto Man
00| IR LT i T Auto
60.0 Freq Offset
. 0 Hz|
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
IMSG STATUS
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Product : 3M Pocket Projector

Test Item : RF Antenna Conducted Test

Test Site : No0.3 OATS

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

Figure Channel 78: 30MHz-25GHz

gilent Spectrum Analyzer -

S0Q | | | AC | SEMSE:INT ALIGN AUTO 05:42:00PM Oct 19, 2010
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRECE[12 345 6 Freguency
= 3 — Trig:Free Run Avg|Hold: 44100 THPE |1 ettt
put R ﬁg?ﬁ.fﬁ& ) gasen: 30 dB e NNNNN
Auto Tune
Ref Offset 10 dB Mkr1 2.480 GHz
jodBidiv _Ref 20.00 dBm -2.765 dBm
og
CenterFreq
j00 12.515000000 GHz|
000 #1
StartFreq
00 30.000000 MHz
o Stop Freq
265.000000000 GHz
00
400 Mwwwwﬂfn St CF Step
2.497000000 GHz
RIS WW Auto Man
- MMW S Auto
E00 Freq Offset|
' 0Hz
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #V/BW 1.0 MHz Sweep 2.30 s (1001 pts)

pre——— = =
vy start & 5 | Agllent Spectrum &na.., |
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Product : 3M Pocket Projector

Test Item : RF Antenna Conducted Test

Test Site : No0.3 OATS

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

Figure Channel 00: 30MHz-25GHz

T Agilent Spectrum Analyzer -
LX)

LXI 50 G | | | AC | SENSE:INT| | ALIGH AUTO \DS:47:45F‘M Oct 19,2010
[Start Freq 30.000000 MHz \ Avg Type: Log-Pur TRECE[12345 6 Freguericy
nput RE_ PNO: Fast (0 1rig:Free Run Avg|Hold: 46/100 TYPE| M bt
IFGain:Low #Atten: 30 dB DET|P WM NN
Auto Tune
Ref Offset 10 dB Mkr1 2.402 GHz
lodsidiv_Ref 20.00 dBm -1.897 dBm
og
Center Freq
10.0 12.515000000 GHz
1
0.00 ’
StartFreq
00 30.000000 MHz
e Stop Freq
25.000000000 GHz
-30.0
-40.0 MW"JJTM"" P ey CF Step
mem.«w’h 2.497000000 GHz
Auto Man
oo Lt st it o uto
£00 Freq Offset|
0Hz
-70.0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Product
Test Item
Test Site
Test Mode

3M Pocket Projector

RF Antenna Conducted Test
No.3 OATS

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

Figure Channel 39:

30MHz-25GHz

Tl Agilent Spectrum Analyzer -

S0Q | | | AC | SEMNSE:INT| | ALIGN AUTO |05:48:52 PM Oct 19, 2010
[Start Freq 30.000000 MHz Avg Type: Log-Pwr TRACE[1 23456 Frequency
Input: RE_ PNO: Fast ) 1fig:FreeRun Avg[Hold: 12/100 TYPE M kb
IFGain:Low #Atten: 30 dB DET|P NMMNN
Auto Tune
Ref Dffset 10 dB Mkr1 2.441 GHz
jodBidiv _Ref 20.00 dBm -1.650 dBm
og
CenterFreq
100 12.515000000 GHz
1
0.00 ‘
StartFreq
-10.0 30.000000 MHz
e Stop Freq
25.000000000 GHz
-30.0
-40.0 e LA M) e CF Step
WWWW 2.497000000 GHz
Fr g Auto Man
00 rw"'"'v"'"*"w M‘\‘LMTN"J WW I —
60.0 Freq Offset
0 Hz|
-f0.0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #V/BW 1.0 MHz Sweep 2.30 s (1001 pts)
IMSG STATUS
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Product
Test Item
Test Site
Test Mode

3M Pocket Projector

RF Antenna Conducted Test
No.3 OATS

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

Figure Channel 78:

30MHz-25GHz

Tl Agilent Spectrum Analyzer -

S0Q | | | AC | SEMNSE:INT| | ALIGN AUTO |05:50: 10PM Oct 19, 2010
[Start Freq 30.000000 MHz Avg Type: Log-Pwr TRACE[1 23456 Frequency
Input: RE PNO: Fast 50 Trig: Free Run Avg|Hold: 15/100 THPE |41 bt
IFGain:Low #Atten: 30 dB pET|P NMMNNMN
Auto Tune
Ref Dffset 10 dB Mkr1 2.480 GHz
jodBidiv _Ref 20.00 dBm -3.826 dBm
og
CenterFreq
10.0 12.515000000 GHz
1
0.00
‘ StartFreq
-10.0 30.000000 MHz
e Stop Freq
25.000000000 GHz
a0
- by iy 7, ol Sl
2.497000000 GHz,
P
Auto Man
o MMWWWWWW
60.0 Freq Offset
. 0 Hz|
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
IMSG STATUS
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6. Band Edge

6.1. Test Equipment

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DXSite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2010
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

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

<« >
X BENE .
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
to 4M.
The distance between
EUT ; antenna and turn table
. H was 3M regards to the
standard adopted.
-
: o) O
|—I;I—| To Receiver| | Pre-
Amplifier

ll ll
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6.3. 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)).

6.4. Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 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
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are 1 MHz.
The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

6.5. Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

I+
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6.6. Test Result of Band Edge

Product : 3M Pocket Projector
Test Item X Band Edge
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
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)
00 (Peak) 2362.000 30.294 42,747 41.506 74.00 54.00 Pass
00 (Peak) 2390.000 |  30.415 36.793 35.662 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
700 F 5
é 60.0
325_5.000 2360000 2365000 2370000 2375 000 2380000 2395 000 2390000 2395000 2400000 2405 000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Product : 3M Pocket Projector
Test Item : Band Edge
Test Site : No.3 OATS
Test Mode 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) | (dBuV/m)
00 (Peak) 2385.900 -1.706 46.195 44.489 74.00 54.00 Pass
00 (Peak) 2390.000 -1.725 39.923 38.198 74.00 54.00 Pass
Figure Channel 00: Vertical (Peak)
L 0.0 J'J \\
é &0.0 |
% 5000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Product : 3M Pocket Projector
Test Item : 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) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2483.500 -0.558 52.726 52.168 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

12010 -,

11010
1000 -
90.0
80.0 /_\
700 j \
G010 —|

500

LevelidBu¥ i)

A40.0

300

2010 —|

100

00—
2450000 2455 000 2460000 2465 000 2470 000

2475 000 2480 000 2485000 2490000 2495 000

2500000
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Product 3M Pocket Projector
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (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) | (dBuV/m)
78 (Peak) 2483.500 -1.305 55.040 53.735 74.00 54.00 Pass

Figure Channel 78:

1200 -

Vertical (Peak)

1100

100.0

Q0.0

8010

F0.0—|

/ /_\\

600 —|

Level(dBuiim)

50.0-]

4010 —|

200

200 -

100

0o-|

2450000

2455 000

2460000 2465 000

2470 000

2475 000

2480 000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms

2485000 3490000

2495 000

2500000
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Product : 3M Pocket Projector

Test Item : Band Edge

Test Site : No.3 OATS

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

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuVv) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2359.400 -1.251 46.513 45.262 74.00 54.00 Pass
00 (Peak) | 2390.000 -1.131 36.310 35.179 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
L 0.0 ./‘ \
é &0.0 |
% 5000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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3M Pocket Projector

Product

Test Item Band Edge
Test Site No0.3 OATS
Test Mode

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

RF Radiated Measurement (Vertical):

Channel No. | Freduency | Correct Factor | Reading Level | Emission Level| Peak Limit Avrerage Limit Result
| (MHz) (dB) (dBuV) (dBuv/m) | (dBuVv/m) | (dBuv/m)

00 (Peak) | 2361.200 -1.591 46.401 44.809 74.00 54.00 Pass

00 (Peak) | 2390.000 -1.725 39.296 37,571 74.00 54.00 Pass

Figure Channel 00:

12010 -,

Vertical (Peak)

11010
1000 -
90.0 -
80.0

~

700

G60.0 -]

Level{dBu¥im)

500

40.0 -

200

20.0 -]

100 |

00|
2355000

2280 000
Frequency (MHz)

2360 000 2365 000 2370 000 2375 000

2285 000 2300000 2205 000 2400 000

2405 000

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Product
Test Item
Test Site
Test Mode

3M Pocket
Band Edge
No.3 OATS

Projector

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

Correct . . .. | Arerage Limit
Frequency Reading Level |[Emission Level| Peak Limit
Channel No. (MH2) F(%céc))r (dBuVv) (dBuV/m) (dBuV/m) (dBuV/m) | Result
78 (Peak) 2483.500 | -0.558 54.752 54.194 74.00 54.00 Pass
78 (Average) | 2483.500 | -0.558 50.124 49.566 74.00 54.00 Pass

Figure Channel 78:

12010 -,

Horizontal (Peak)

11010

1000 -

90.0 -

80.0

700

/\\

G60.0 -]

Level{dBu¥im)

500

40.0 -

200

20.0 -]

100 |

00|

2450 000

2455 000

2460 000

2465 000

2470 000

2475 000

2480 000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms

Figure Channel 78:

12010 -,

Horizontal (Average)

2485 000

2400000

2495 000

2500 000

11010

1000 -

90.0

80.0

700

G010 —|

LevelidBu¥ i)

500

2010 —|

100

0.0

A40.0
300

I NG

2450000

2455 000

2460000

2465 000

2470 000

2475 000

2480 000

Frequency (MHz)

2485000

2490000

2495 000

2500000
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Product
Test Item
Test Site

Test

Mode

3M Pocket Projector

Band Edge
No.3 OATS

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

Correct . s .. | Arerage Limit
Frequency Reading Level |Emission Level| Peak Limit
Channel No. (MH2) F(Zcét))r (dBuV) (dBuV/m) (dBuV/m) (dBuVv/m) | Result
78 (Peak) 2483.500 -1.305 57.149 55.844 74.00 54.00 Pass
78 (Average) | 2483.500 -1.305 51.729 50.424 74.00 54.00 Pass

Figure Channel 78:

12010 -,

Vertical (Peak)

11010

1000 -

90.0 -

80.0

700

G60.0 -]

Level{dBu¥im)

! N

500

400
200
200
10.0-

o0 I

2450000 2455000

2460 000

2465 000

2470 000

2475 000

2480 000

Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms

Figure Channel 78:

1200

Vertical (Average)

2485 000

2400000

2495 000

2500 000

1100

100.0—

Q00—

a0.0—|

00—

G600

Level{iBu¥im)

500

2000

100

o.o-|

400
200

B NS -

3450000

2455000

2460000

2465 000

2470 000 2475000

2480000

Frequency (dMHz)

2485 000

2490 000

2495 000

2500 000
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7. Channel Number

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

7.2. Test Setup

RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter

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

frequencies.

7.4, Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.5. Uncertainty
N/A
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7.6. Test Result of Channel Number

3M Pocket Projector

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Product
Test Item
Test Site
Test Mode

Frequency Range
(MHz)

Measurement
(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2402-2421MHz

2422-2441MHz

EEX

7 Agilent Spectrum Asalyzes - Swept SA

T Agilent Spectrum Analyzer -
=T T ET C m ELIGNAUTO | 1Driecl? AMpet 20, 200
art Freq 2.401500000 GHz ) Avg Type: Log-Par == Frequency Start Freq 2.421500000 GHz — 1 Purg Type: Log-Pur TeERziasE *
o PRGF o 108 Free AuglHold>100/100 s eetRF NG O TrEFrecRu ol EEpLoasos
Auto Tune| Auto Tune
Ref Offset 10 dB. Mkr2 2.421 00 GHz Ref Offset 10 B Mkr2 2.441 00 GHZ]
10 dBigiv__Ref 10.00 dBm -0.622 dBi 10 aBidiv__Ref 10.00 dBm -3.083 dB
"["i T [3 -8 rY
T T T T Center Fi Center F
S AWAAN AT AW AW AWAVIAWAIFAWALD LT T e e ool L Al Aln Al Ala nln Aln Ala AlA o o0 cri]
7 Uy LAY DY LN PR F AL I F A W 4 AR LAY 2 z] z GHz
HAAAASAAAAAAAAAAAAAAN AYAAYATAVAAYAAVAAVAAVAAVA ' AVAAY,
=
- Start Freq) StartFreq|
- 2.401500000 GHz] 2.421500000 GHz,
=0
- Stop Freq) J| - ‘Stop Freq|
o 2.421500000 GHz| il . z GHz
IStart 2.40150 GHz Stop 2.42150 GHz CF step [[Start 242150 GHz Stop 2.44150 GH .
#Res BW 100 kHz FVEBW 100 kHz #Sweep 500ms (1001 pts)| 500000 e [FRES BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)| ep
o= | Frcion T Rmcionom] _fwcion e | Man| | (o e | [_Fmcion T Awconwiota] __ruscionvie I EIRES Man
1N [1]|Ff 2.402 00 GHz £0.710 dBm 1] M |1]F 2422 00 GHz -3.637 dBm
NI[1]Ff 242100 GHz 0622 dBm N |1]f 244100 GHz. -3.083 dBm
FreqOffset| | 3, FreqOffset
oHz{ |57 0Hz
[ €]
1 1
1 1
1 1
= - uss —

2442-2461MHz 2462-2480MHz

T P ——— AT ey a——
S SSEENT ELISIATO 102536 AMEet20, 200 S SSEENT PLIGHATD 1029 M Oct 21, 200
Start Freq 2.441500000 GHz ) Aug Type: Log-Pr maElioaase| Frequemcy Start Freq_2.461500000 GHz - g Type: LogPar Talioaass| | Frequency
gt AF PHOFast o TrigFres gl Bl S phirin I gt AF PHOFast o TrigFres gl jiis Sty
Auto Tune Auto Tune
etomet10d8 MKkr2 2.461 00 GHZ etomet10d8 Mkr2 2.480 00 GHZ
o e Ref 10.00 dBm -2.886 dBm) o e Ref 10.00 dBm -3.263 dBm
N ‘2 Center Freq m ‘2 Center Freq
i AA AN AR AR AlAa AlA Alp AlA Al A, LA nn Al Al Aln AlA Ala Ala Al ATA ssinaldin,
JVVVYVVVVYVYY VYV YV VY WV VYV VY VYV VYV VYV VYV \L
» startFreqfl Y StartFreq)
o 2.441500000 GHz, o hl 2.461500000 GHz,
Y | S
‘Stop Freq| ‘Stop Freq|
800 z GHz{ll a0 z GHz
IStart 244150 GHz Stop 2.46150 GHzZ Stop 2.48150 GH
l:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
] iece] ieclso [_Fonction T FUNCTGNWIDTH]__ FURCTIoH VaLLE ] uto Man
1] M |1]F 2447 00 GHz. -3.218 dBm 1
N |1]f 246100 GHz. -2.886 dBm
3| Freq Offs 3| Freq Offset
j 0Hz 5] 0Hz
[3 [3
1 1
1 1
1 1
s sran s sran
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Product
Test Item
Test Site
Test Mode

3M Pocket Projector

Channel Number

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range
(MH2)

Measurement
(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2402-2421MHz

2422-2441MHz

ST ——— T e ——
e A == ALIUATE i AM et D e == A L0515 e 20, 2050
Start Freq 2.401500000 GHz ] g Type: Log-Pur TAE[123456 quency Start Freq 2.421500000 GHz fivg Type: Log-Par o EETET Frequency
et PN Fas G IrigFres ol s St | et PN Fas G IrigFres ol o ——
et st 10 4B Mkr2 2.421 00 GHZ] Auto Tune etomet10d8 Mkr2 2.441 00 GHZ] Auto Tune
10 aBidiv__Ref 10.00 dBm -3.888 dBm)| 10 aBidiv__Ref 10.00 dBm -3.300 dB
Log — Log —
o ¥ Center Freq e § Center Freq
i R T e e e e e A e = 5 | ET ] ot ] i ] ] . -
. StartFreq| . StartFreq|
. 2.401500000 GHz: o 2421500000 GHz:
‘Stop Freq| ‘Stop Freq|
800 2 GHzl = 2 GHz
IStart 2.40150 GHz Stop 242150 GHy] Stop 244150 GH
:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
I N Y S S N T e ST P uto Man
1IN |1]f 2,402 00 GHz -3.569 dBm
NI1|f 242100 GHz -3.888 dBm
3| Freq Offs 3| Freq Offset
5] 0Hz 5] 0 Hz:
& o
il il
1 1
1 1
s —

2442-2461MHz

2462-2480MHz

T Agilent Spectrusm Anaiyzes - Swept Sk [EJENE) T Agient Spectrum Amaiyces - Swept s
e == ALIUATE 1110y AMGetan, 0 e == ELIUATE 1T 16 AM et 0
Start Freq 2.441500000 GHz ) Awg Type: Log-Par maElioaase| Frequemcy Start Freq 2.461500000 GHz ) Awg Type: Log-Par maElio3ase| Frequemcy
Input RF WD_:FBQ [*=) Iﬂ:!l:mdB 8l DETi":“““”: I Input RF PHD_:Faﬂ [*=) lﬂ:gy:mdB gl mi)'““““”
et st 10 4B Mkr2 2.461 00 GHZ] Auto Tune etomet10d8 Mkr2 2.480 00 GHZ] Auto Tune
10 aBidiv__Ref 10.00 dBm -2.755 dBm)| 10 dBidiv__Ref 10.00 dBm -3.277 dB
Log — Log =
e} ¥ CenterE 1 4 Center F
. . 3 - 4
N O A . enter ‘:‘ql ] e L e ] e ] [ | : 2..me e ;:‘:
» StartFreql o StartFreq|
. 2441500000 GHz: o 2.461500000 GHz:
Stop Freq ] ‘Stop Freq|
800 2 GHzll =0 2 GHz
IStart 2.44150 GHz Stop 246150 GHz] Stop 248150 GH
l:Res BW 100 kHz #VEBW 100 kHz #Sweep 500 ms (1001 pts)| 500 ms (1001 pts)| CF Step
[ ———————— I ) T uto Man
1IN |1]f 2447 00 GHz -3.261 dBm
NI1|f 2451 00 GHz -2.755 dBm
3| Freq Offs 3| Freq Offset
5] 0Hz 5] 0 Hz:
[ 6] 3
il il
1 1
1 1
s — s —
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8.

8.1.

8.2.

8.3.

8.4.

8.5.

Channel Separation

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Spect
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, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

t 150Hz
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8.6.

Test Result of Channel Separation

Product 3M Pocket Projector
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
(MH2z) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 753.3 Pass
39 2441 1000 >25 kHz 760.0 Pass
78 2480 1000 >25 kHz 753.3 Pass

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

Channel 00 2402MHz

T Agilent Spectrum Analyzer - Swept SA

( 50 G | | | AC | SEMSE:NT| | ALIGNAUTD |05:11:09PM Oct 15, 2010
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACEN 25345 6 Frequency
Tnput RE_ PHO: Fast Cp0 Trig: Free Run Avg|Held:>100/100 TYPE|M biffthints
IFGain:Low #Atten: 20 dB CET|P NNMM M
Y — MKr2 2.403 00 GHZ S
10 dBrdiv__Ref 20.00 dBm -0.838 dBm
liLeg
180 t ‘2 Center Freq
o.oa «\ ﬂ 2.402000000 GHz|
-10.0
74 NVARY
-20.0
] \ StartFreq
o /J 2.392000000 GHz
-40.0
-50.0 / \ IM
0.0 - \‘%J\ " Mok H HlL Stop Freq
5% 2.412000000 GHz
Center 2.40200 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 2000000 MH=
[MkRIMODE[TRCfSscLl % [ v [ FUNCTION [ FUNCTIGNWIDTH Auto Man
ﬂ N 1]f 2.402 00 GHz 0813 dBm
N 1]f 2.403 00 GHz 0.838 dBm
3 Freq Offset
5 0 Hz|
[
7
8
9
10
11
12
IMSG STATUS
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Channel 39 2441MHz

1 Agilent Spectrum Analyzer - Swept SA
L

7 s0Q | [ | AC | SENSEINT]| | ALIGNAUTO  |0SiD&d6PMOct1g, 200 | |
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pur WcE[loa.5a|  Freauency
Tnput: RE___PNO: Fast (0 Trig:Free Run Avg|Hold:> 1001100 TYPE |V bt
I IFGainlow — #Atten: 20 dB g NI
Auto Tune|
Ref Offset 10 dB Mkr2 2.442 00 GHz
10 dBidiv__Ref 20.00 dBm -1.659 dBm
og
0.0
| .2 Center Freq
000 1,\ n 2.441000000 GHz
-10.0
FARYARY
=200
/ | startFreq
L / 2.431000000 GHz
-40.0
ool gt T g f b 11 I ,%Hﬂ\npdhq e
oo L O RLALS LI LI R J A QNG e ) StopFreq
s 2.451000000 GHz
Center 2.44100 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 2.000000 MHz
| TRC] SiL [ v | FUNCTION | ' Auto Man
N|1][Ff 2.441 00 GHz -1.614 dBm
N[1][°f 2.442 00 GHz 1,659 dBm
; FreqOffset
5 0Hz
6
7
8
9
0
1
2
MSG STATUS

Channel 78 2480 MHz

Tl Agilent Spectrum Analyzer - Swept SA
o

! 50 Q | | | AC | SENSEINT| | BLIGN AUTO |07:45:31 PM Dec 15, 2010
Marker 2 2.479000000000 GHz | Avg Type: Log-Pwr micE[laasg|  TracelDet
Tnput: RE PNO: Fast 50 Trig: Free Run Avg|Hold: 35/100 TYFE gﬂN i
IFGain:Low Atten: 10 dB BEl Select Trace
Mkr2 2.479 00 GHz Trace 1
10 dBidiv__Ref 14.80 dBm 1.340 dBm
Log 2773
280
o ’\ f L\ Clear Write
e JARVAAN
-25.2 j \
32 -\ Trace Average|
452 fl I
5.2 h‘ljﬂﬁil ¥
i bk U Lk At et LA, o
i Max Hold|
752
Center 2.48000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)| Min Hold
. FUH CTION
2.480 00 GHz 1.312 dBm
247900 GHz 1.340 dBm
2 View/Blank
5 Trace On
3
7
8
9 More
.ﬁ 10f3
12
IMSG STATUS
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Product : 3M Pocket Projector
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 946.7 Pass
39 2441 1000 >25 kHz 946.7 Pass
78 2480 1000 >25 kHz 946.7 Pass

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

Channel 00 2402MHz

i Agilent Spectrum Analyzer - Swept SA

Xi 50 & | | | AC | SEMSE:NT| | ALIGNAUTO |03:16:31PMOct 19,2000 [ |
[Center Freq 2.402000000 GHz | Avg Type: Log-Pur macEfiog45e|  [eduency
Tnput: RF PNO: Fast O Trig:Free Run Avg|Heold:>100/100 TYPE|M it
IFGain:Low #Atten: 20 dB DETIP NNMNNN
— Mkr2 2.403 00 GHZ s
[l1ogBici_Ref 20.00 dBm -0.836 dBm
129 1 .2 Center Freq
0.00 = 2.402000000 GHz
-10.0 / \
-20.0
J . StartFreq
Al P i 2.392000000 GHz
-40.0
-50.0 J \‘\‘ iy
0.0 heovaet e b N, . Stop Freq
s 2.412000000 GHz
|Center 240200 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 ptsl| 5000000 M
EE FUNCTION VALUE Auto Man
ﬂ N[ 1]f 2,402 00 GHz 0335 dBm
N 1]f 2.403 00 GHz 0836 dBm
3 Freq Offset
0 Hz|
8
9
10
11
12
IMSG STATUS
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Channel 39 2441MHz

1 Agilent Spectrum Analyzer - Swept SA
L

= Sogn | | | ac | SENSEINT] [ ALGNAUTO  |0S1009PMOCt1s,2010 | .|
|(—3enter Freq 2.441000000 GHz ‘ e :vg"::'yl;:‘e: ‘II.:OQ‘,;%;W TF:,?; ;42 R Frequency
I : RF PNO: F (P rig: Free kun vg|Hold:> it
I et FOaimiaw = #Atten: 20 4B DET|P M NN N
Ref Offset 10 dB Mkr2 2.442 00 GHZ Auto Tune
10 dBidiv Ref 20.00 dBm -1.655 dBm
og
0.0

Center Freq
0.0

T a2
. 2.441000000 GH
-100 /ﬂw . L
\
\

=200 }

| . startFreq
L il ™ 2.431000000 GHz
-40.0 J LL
-50.0 e
— - T MY ; StopFreq
e 2.451000000 GHz
|Center 2.44100 GHz Span 20.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 2.000000 MHz
| [ v [ FuNcTion | Auto Man
2.44100 GHz -1.545 dBm
2.442 00 GHz -1.655 dBm
Freq Offset
O Hz

(IS (= (O (€D Q0 [~ G [On | [Cad

=
@
2]

STATUS

Channel 78 2480 MHz

T Agilent Spectrum Analyzer - Swept SA
o

3 S0Q | | | AC | SENSEINT| | ALIGMN AUTD |07 44:14 PM Dec 15, 2010 T
Marker 2 2.479000000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
Tnput RE___PNO: Fast [0 1H4g:Free Run Avg|Hold=>100/100 (s Eﬂm
IFGain:Low Atten: 10 dB e .| SelectMarker
Mkr2 2.479 00 GHz 2
10 aBiciv__Ref 14.80 dBm 1.336 dBm
Log
480 2
o /QLUJ“H Normal
2252 J \A
352 / 4‘\ Delt;l
452 MJ \w
0] wr— 7 PRI T meu % i o]
. Fixed
752
Center 2.48000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)| o
= [ v [ FUNCTON ] C
2.480 00 GHz 1.370 dBm
2 2,479 00 GHz 1.336 dBm
4 Properties»
6
7
8
9 More|
? 10f2
2
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2010

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 Spect
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, 2003; 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 3M Pocket Projector
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (DH5)
Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) I(eirr:g)th Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.890 14 50 0.81 0.324 0.4 Pass
2441 2.890 14 50 0.81 0.324 0.4 Pass
2480 2.890 14 50 0.81 0.324 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

] T Agilent Spectrum Asalyzer - Swept Sk

Res BW 1.0 MHz

STaTUS

T Agilent Spectrum Amalyser - Swept SA E
enter Freq 2.402000000 GHz e enter Fre(i 2.402000000 GHz T . Avg Type: LogPwr uency
TepetBF  PHO: Fast - 1rig- Vide ¢ TpetAF  PHO: Fast —+— Trig: Video
- #istenc 20 dB = WFGaincl ow #istenc 20 dB =
T Auto Tune
Ref Offset 10 dB Ref Offset 10 dB Mkr3 2.870 ms
10 dBidiv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm -56.65 dB
Log Log 2 3
Center Freq Center Freq
m_g___‘________‘“_____;__q_‘__o GH: 100 2 GHz
o] il
StartFreq| . StartFreq|
2 cHzfl 37 o 4 2.402000000 GHz
| 2% o
Stop Freq ] ‘Stop Freq|
2 cHzlll =00 2 GHz
=
1]7 i i I: o step nter 2.402000000 GHz Span 0 o step
=0 1 1 1 1 U | BW 1.0 MHz EVBW 1.0 MHz Swe 10.00 ms (1001
i I R =p t000ms o0t o)
Auto Man | [ IS N N |G IS S| (Auto Man|
=0 1182 (1]t [ 2,890 ms (41 0.10 dB
3 N1t 3720 ms 295 dBm
Freqofrset I N 1t 2870 ms 56,55 9Bm FreqOffset
oHzff 5] 0Hz
5
Center 2.402000000 GHz ‘Span 0 Hz 1
FVEW 1.0 MHz Sweep 50.00 ms (1001 pts) 1z
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CH39 Time Interval between hops

CH 39Transmission Time

STaTUS

T Agfient Spectrum Amaiyces - Swept Sk [E)EMR] T gilent Spectrum Anaiyzes - Swept Sk
A FLIGUAITD | O1:30S2PH Octa0, 2000 A SEER ALIGUATD |O1:32:TIPH Octa0, 2000
eq 2.441000000 GHz e Vide Awg Type: Log-Par TAE[{33456 quency enter Freq_2.441000000 GHz e vide Awg Type: LogPur maElio3ase| Frequemcy
R P Pt e 2045 g I Bt F PHO: Fasl 5 L g
Auto Tune| Auto Tune|
Ref Offset 10 dB Ref Offset 10 dB AMKr3 -3.740 ma
10 dBidiv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm -52.96 d
Log Log 2 L3
Center Freq 1 Center Freq
L e S s Sy B S —— — 3 GH: 100 z GHzj
o] il
StartFreq| StartFreq|
2 cHzfll 381 ¢ q7 2441000000 GHz|
———|l hea Wl
e ‘Stop Freq| ‘Stop Freq|
z GHz{ll 500 z GHzj
nter 2.441000000 GHz Span 0
i }] H fh 1 H lll H W—ﬂ;’-‘ 1 CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
lsuto ez O N I S [ Foncrionwnte] it e B Man
800 182 |1 [t [t 2,890 ms | (A) 0,09 dB|
2/ M1t 'E 3720 ms -243 dBm
i
Freq Offset i A1)t 3740 ms. £540 dB. Freq Offset
OHz§ & 0 Hzj
[3
Center 2.441000000 GHz ‘Span 0 Hz 1
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
——

uss

CH 78 Time Interval between hops

CH 78 Transmission Time

EEE

T Agilest Spectrum Asalyzes - Swept SA

0134 06PH Oct 20, 2010

Center 2.480000000 GHz

Res BW 1.0 MHz #FVEBW 1.0 MHz

Sweep 50.00 ms (1001 pts)

STaTUS

T Agilent Spectrum Amalyser - Swept SA
ET FLIGHAUTO | 01:33:13PM Oct20, 2010 Do AL ALIGHAUTD
eq 2.480000000 GHz ) HAwrg Type: Log-Pwr TEfz3ase Frequency enter Freq_2.480000000 GHz ) Bieg Type: LogPar TAE[12335 Frequency
TepetBF - PHO: Fost D7 m:;‘;a TP HNNHN I e RE N0 Fost ™ m:;‘;a TP NNNHN
Auto Tune| Auto Tune|
Ref Offset 10 dB Ref Offset 10 dB AMKr3 -3.740 ma
10 dBidiv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm 5384 d
Log Log 2 3
Center Freq — Center Freq
L ) s S I S —]| = GHzf] 100 2 GHz,
o] il
StartFreq| StartFreq|
2 cHzfl 301 [ A7 2 GHz
—— | L o e
e ‘Stop Freq| ‘Stop Freq|
2 cHzlll =00 2 GHz
nter 2480000000 GHz Span 0
] _h H l] H ]'i' i H 1 . CF Step BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
Auto Man | [ I N | L [ FURCTERWIDTH] FUNCTICN VaLUE o Man|
500 1080 (1]t 2890ms|Al 001 dB|
3 N1t 'E 3720 ms 276 dBm
[ 8661dB|
Freqofrset L AT 1t 3740 msi&ﬁm dB FreqOffset
oHzff 5] 0Hz]
5
3
‘Span 0 Hz gl
3

uss

STaTUS

uss

Note:

The dwell times of the packet type of DH1, DH3, and DH5 are tested. Only the worst case is shown on the

report.
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Product 3M Pocket Projector
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (DH5)
Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) I(?]r;g)th Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.890 14 50 0.81 0.324 0.4 Pass
2441 2.890 14 50 0.81 0.324 0.4 Pass
2480 2.890 14 50 0.81 0.324 0.4 Pass

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

7 Agilent Spectrum Asalyzes - Swept SA

CH 00 Time Interval between hops CH 00 Transmission Time

] T Agilent Spectrum Asalyzer - Swept Sk

enter Freq_2.402000000 GHz
TgetAF  PHO:

enter Freq 2402000000 GHz
= Tapat AF wﬁ Trig: Video
5 #Attenc 20 dB

U = 3 U
i 1 1
Auto Tune
AMKr3 -3.740 m
Ref Offset 10 dB
10 dBidiv__Ref 10.00 dBm -45.86 da
-od 7z Tz

Center Freq e ] Center Freq
2 100 2 GHz

Res BW 1.0 MHz #FVEBW 1.0 MHz

Ref Offset 10 dB
w0 dEidiv Ref 10.00 dBm
Log
B S Fa e e e T T e e e e GHI
feial
StartFreq| . 381 StartFreq|
2 GHz o wlﬁhﬂr dﬁwr 2.402000000 GHz:
Stop Freq ] ‘Stop Freq|
2 GH; 80, 2 GH;
=
i} e
I nter 2402000000 GHz Span 0
I U . Wd I i W1 . CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
¥
. ! ! lauto e | [ I N S IS TS| TP |t Man
182 |1 [t [t 2,890 ms | (A) 0,62 dB/|
2N 1]t 'E 3720 ms -3.09 dBm
[(A] 4395 dB]
Freqofrset | EENE 3740 msi—iass dE FreqOffset
0Hz 5] 0 Hz:
[
Center 2.402000000 GHz ‘Span 0 Hz 1
Sweep 50.00 ms (1001 pts) 12

STaTUS
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CH39 Time Interval between hops

CH 39Transmission Time

T Agfient Spectrum Amaiyces - Swept Sk [E)EMR] T gilent Spectrum Anaiyzes - Swept Sk
A PLIGUATD |01:37 SGPH Octa0, 2010 A == ALIGUATD |01:39:I6PH Octa0, 2000
eq 2.441000000 Awg Type: Log-Par TAE[133456 quency enter Freq_2.441000000 GHz ) Awg Type: LogPur maElio3ase| Frequemcy
il et T e | TR e e TigVides T e
Auto Tune| Auto Tune|
Ref Offset 10 dB Ref Offset 10 dB AMEKr3 -3.730 m
10 dBidiv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm 52.12d
Log Log 7 Az
Center Freq ﬁ Center Freq
e = e e e e e e e e e = || 2 Ghl‘" 2 GHz)
mew 20
StartFreq| StartFreq|
z GHzj . 3A1 jull s 2.441000000 GHz}
—— bl il
e ‘Stop Freq| ‘Stop Freq|
z GHz{ll 500 z GHzj
nter 2.441000000 GHz Span 0
i i nu i I L 1 i w |'I~, nu CF Step BW 1.0 MHz #VEBW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
o L
e lsuto nean | (0 R | v ] Fmcnon Jrmcoouwoe] ruscrovie | B Man
182 |1 [t [t 2,890 ms|(A) 0.31 4B/
2/ M1t 3580 ms -2.50 dBm
Freq Offset i A1)t 3730 ms £461dB Freq Offset
OHz§ & 0 Hzj
[3
Center 2.441000000 GHz ‘Span 0 Hz 1
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
uss — uss ——

CH 78 Time Interval between hops

CH 78 Transmission Time

T Aglent Spectriom Amaiyees - Swept S EJEIR) T gicnt Spoctrumm Anaiyoes - Swept S
FLIGUATD | O1:30-12PH Octa0, 2000 A SEER FLIGUAITD |01:425PH Oct20, 2010
eq 2.480000000 GHz ) Avg Type: LogPer TERz3Ess Frequency enter Freq_2.480000000 GHz ) Avg Type: LogPer TaEli23ese Frequency
lapetRF - PNO: Fast == m:;‘;a TP HNNHN I e RE N0 Fost ™ m:;‘;a TP NNNHN
Auto Tune| Auto Tune|
Ref Offset 10 dB Ref Offset 10 dB AMKr3 -3.730 ma
10 dBidiv  Ref 10.00 dBm 10 dBidiv__Ref 10.00 dBm -51.98d
Log Log 7z W 7
Center Freq —— Center Freq
e = = h e e e e e || 2 GHI'" 2 GHz
moukl 20
StartFreq| StartFreq|
z GHzj B 3A1 r mnr z GHzj
— H kst e
e ‘Stop Freq| ‘Stop Freq|
2 GHz{ll 500 2 GHzj
I | I I ] | | | | nter 2480000000 GHz Span 0
CF Step. CF Step.
| T i TR T v BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00ms (1001 pts)f| |
0 Auto Mean | O s | L v ] Fmcnon Jrmcoouwora] ruscrovie | B Man
182 |1 [t [t 2,890 ms | (A) 058 dB/
2/ M1t 'E 3720ms -2.85 dBm
[fa)  5484dB|
FreqOffset J IE) A1 10t 3730 ms i&m dB FreqOffset
OHz§ & 0 Hzj
[3
Center 2.480000000 GHz ‘Span 0 Hz 1
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1
uss — uss ——

Note:

The dwell times of the packet type of DH1, DH3, and DH5 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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.4, 2003; 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 : 3M Pocket Projector
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequenc Measurement Level Required Limit
Channel No. (|3|HZ) y (KH2) g (KH2) Result
00 2402 1130 - NA

Figure Channel 00:

fin ] Agilent Spectrum Analyzer -
S0Q | | | AC | SENSEINT] | ALIGN AUTO |05:26:45 PM Oct 19, 2010

Center Freq 2.402000000 GHz | Avg Type: Log-Pur TRACE55456 Frequency
g 3 7 Trig: Free Run Avg|Hold:>100/100 THPE | ] Wity
WputRE - ENOGE et G iitan: 26 4B 2 LRI
o it o il Mkr1 2.402 18 GHz AtaTune
1L%gB!div Ref 20.00 dBm -0.205 dBm
Center Freq
100 2.402000000 GHz
0.00
StartFreq

100 2.392000000 GHz|

| g

a0 s -20.00 dB
1.13|MHz StopFreq
2.412000000 GHz
=300
400 /j \ CF Step
2.000000 MHz
/ K Auto Man
-50.0
0.0 Jetist ot ol s bk o u.m..rlm'/ \\J\Mwbu Attt e M Mo Freq Offset
0Hz
-70.0
Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #/BW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product 3M Pocket Projector
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
39 2441 1140 - NA

Figure Channel 39:

T Agilent Spectrum Analyzer -

LX) So0Q | AC | SENSEINT| | ALIGN AUTO \DS:ED:SU PMOct 19, 2010
Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TACE[13345 6 Frequency
5 5 7~ Trig: Free Run Avg|Hold: 23100 THPE| ] Wobiobit
Input: BE - O Fast bo4 dAtéen: 20 4B B NNB NN
e Mkr1 2.441 00 GHz AUtoTURE
19 dBidiv Ref 20.00 dBm -1.607 dBm
CenterFreq
048 2.441000000 GHz
1
000
ﬁ StartFreq
400 2431000000 GHz|
. / \\ -20.00.dB
o | T 4mHz Stop Freq
: 2.451000000 GHz|
-30.0
400 JJ \ CF Step
2.000000 MHz
[Auto Man
-50.0 n}{ \‘J
i » 4 Freq Offset
600 L) k 2T Wy R T "rll""'" g AT “ILF-'WM q 0Hz
-70.0
Center 2.44100 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 300 ms (1001 pts)
MSG STATUS
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Product : 3M Pocket Projector
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode  : Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) Y (kHz2) g (kHz2) Result
78 2480 1130 - NA

Figure Channel 78:

T Agilent Spectrum Analyzer -

LX) S50% | | | AC | SENSEINT| | ALIGN AUTO ‘05:30106 PM Oct 19, 2010
Center Freq 2.480000000 GHz | e Fraa R :Vﬁgy&e%mw TACE[TT2 3 45 5 Frequency
= m 7 rg: Free kun vyg|Hold: L
Input: BE. - PO Fast bo4 Atéen: 20 4B B NNB NN
—— Mkr1 2.480 00 GHz RULGEInA
{ogiiv__Ref 20.00 dBm -3.003 dBm
Center Freq
100 2.480000000 GHz
000 1
StartFreq
i / \ 2.470000000 GHz
=h0 Y 20:00dB Stop Freq
1.13|MHz 2.490000000 GHz
-300
400 f} \ CF Step
2.000000 MHz
/ ‘\‘ [Auto Man
-A00 )‘r{ “\*‘
; . FreqOffset
Rl SR s e e R T L R 0Hz
700
Center 2.48000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 300 ms (1001 pts)
MSG STATUS
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Product : 3M Pocket Projector
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
Frequenc Measurement Level Required Limit
Channel No. (|3|HZ) y (KH2) g (KH2) Result
00 2402 1420 -- NA

Figure Channel 00:

o Agilent Spectrum Analyzer -
LX)

LX] So0Q | | | AC | SENSEINT| | ALIGN AUTO |05:31:50PM Oct 19, 2010
Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
5 3 7 Trig: Free Run Avg|Hold: 371100 THPE | ] Wity
WputRE - ENOGE et G iitan: 26 4B 2 LRI
—— Mkr1 2.402 00 GHz L
1L%gB!div Ref 20.00 dBm -0.833 dBm
Center Freq
jo0 2.402000000 GHz
1
0.00
StartFreq
400 2392000000 GHz
i a/ \ 20.00 4B
/ \ 1.42 MHz StopFreq
2.412000000 GHz
-30.0 hiY
M
D CF Step
2.000000 MHz,
B Auto Man
-50.0 M ¥ M
BT 171 PR I —— L e T Ly FreqOffset
G e o e r i
-70.0
Center 2.40200 GHz Span 20.00 MHz
#Res BW 100 kHz #/BW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : 3M Pocket Projector
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
39 2441 1420 - NA

Figure Channel 39:

T Agilent Spectrum Analyzer -
S0Q |

AC | SENSEINT| | ALIGN AUTO |05:32:27 P Oct 19, 2010

Center Freq_2.441000000 GHz | Avg Type: Log-Pwr TACE[15345 6 Frequency
5 3 — Trig:Free Run Avg|Hold: 211100 TYPE | ikt
Input: BE - O Fast bo4 dAtéen: 20 4B B NNB NN
T Mkr1 2.441 00 GHz RULGEInA
19 dBidiv Ref 20.00 dBm -1.630 dBm
CenterFreq
048 2.441000000 GHz
1
0o
//QH StartFreq
400 2431000000 GHz|
200 4;‘} \‘fn 0 dB Ston F
{ \ 1.42 MHz opFreq
2.451000000 GHz|
-30.0 i
F
400 CF Step
2.000000 MHz
[Auto Man
T '
FreqOffset
60,0 ot T T T e q i
-70.0
Center 2.44100 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 300 ms (1001 pts)
MSG STATUS
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Product : 3M Pocket Projector
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode  : Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) Y (kHz2) g (kHz2) Result
78 2480 1420 - NA

Figure Channel 78:

T Agilent Spectrum Analyzer -

LX) So0Q | | | AC | SENSEINT| | ALIGN AUTO \05:33107PM Oct 19,2010
Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
5 3 — Trig:Free Run Avg|Hold: 311100 TYPE | ikt
I it: RF PNO: Fast )
e IFGain-law * #Atten: 20 dB oET|P HN NN N
Mkr1 2.480 00 GHz AUtoTURE
Ref Offset 10 dB
jodBidiv__Ref 20.00 dBm -3.066 dBm
og
Center Freq
0.0 2.480000000 GHz

0.0 1

StartFreq
dab 2.470000000 GHz,
200 f \

" Pt i) StopFreq
1.42 MHz 2.450000000 GHz
-30.0 n
Ml
A0 CF Step
2.000000 MHz,
j \. [Auto Man
-50.0 f( w"
o \ e ; ’ o o Freq Offset
7 G T [ TR T T T Pl R e 0Hz
-70.0
Center 2.48000 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 100 kHz #8weep 300 ms (1001 pts)
MSG STATUS
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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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