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1. GENERAL INFORMATION
1.1. EUT Description
Product Name Smart Handheld
Trade Name acer
Model No. M900DF
FCCID. HLZSHM900DF
Frequency Range 2402 — 2480MHz
Channel Number 79
Type of Modulation GFSK(1Mbps)/ 7 /4ADQPSK(2Mbps) / 8DPSK(3Mbps)
Antenna Type PCB Antenna
Channel Control Auto
Antenna Gain Refer to the table “Antenna List”
Power Adapter MFR: PHIHONG, M/N: PSAC05R-050
Input: AC 100-240V~300mA, 50-60Hz 12-18VA
Output: DC +5V, 1A MAX.
Cable Out: Non-Shielded, 1.4m
Antenna List
No. |Manufacturer Part No. Peak Gain
1 acer N/A -3.56 dBi for 2.4 GHz
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Frequency of Each Channel:

Channel  Frequency  Channel = Frequency  Channel  Frequency  Channel  Frequency
Channel 00: 2402 MHz Channel 20: 2422 MHz Channel 40: 2442 MHz Channel 60: 2462 MHz
Channel 01: 2403 MHz Channel 21: 2423 MHz Channel 41: 2443 MHz Channel 61: 2463 MHz
Channel 02: 2404 MHz Channel 22: 2424 MHz Channel 42: 2444 MHz Channel 62: 2464 MHz
Channel 03: 2405 MHz Channel 23: 2425 MHz Channel 43: 2445 MHz Channel 63: 2465 MHz
Channel 04: 2406 MHz Channel 24: 2426 MHz Channel 44: 2446 MHz Channel 64: 2466 MHz
Channel 05: 2407 MHz Channel 25: 2427 MHz Channel 45: 2447 MHz Channel 65: 2467 MHz
Channel 06: 2408 MHz Channel 26: 2428 MHz Channel 46: 2448 MHz Channel 66: 2468 MHz
Channel 07: 2409 MHz Channel 27: 2429 MHz Channel 47: 2449 MHz Channel 67: 2469 MHz
Channel 08: 2410 MHz Channel 28: 2430 MHz Channel 48: 2450 MHz Channel 68: 2470 MHz
Channel 09: 2411 MHz Channel 29: 2431 MHz Channel 49: 2451 MHz Channel 69: 2471 MHz
Channel 10: 2412 MHz Channel 30: 2432 MHz Channel 50: 2452 MHz Channel 70: 2472 MHz
Channel 11: 2413 MHz Channel 31: 2433 MHz Channel 51: 2453 MHz Channel 71: 2473 MHz
Channel 12: 2414 MHz Channel 32: 2434 MHz Channel 52: 2454 MHz Channel 72: 2474 MHz
Channel 13: 2415 MHz Channel 33: 2435 MHz Channel 53: 2455 MHz Channel 73: 2475 MHz
Channel 14: 2416 MHz Channel 34: 2436 MHz Channel 54: 2456 MHz Channel 74: 2476 MHz
Channel 15: 2417 MHz Channel 35: 2437 MHz Channel 55: 2457 MHz Channel 75: 2477 MHz
Channel 16: 2418 MHz Channel 36: 2438 MHz Channel 56: 2458 MHz Channel 76: 2478 MHz
Channel 17: 2419 MHz Channel 37: 2439 MHz Channel 57: 2459 MHz Channel 77: 2479 MHz
Channel 18: 2420 MHz Channel 38: 2440 MHz Channel 58: 2460 MHz Channel 78: 2480 MHz
Channel 19: 2421 MHz Channel 39: 2441 MHz Channel 59: 2461 MHz

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 hopsets 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.
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Note:

1. This device is an Smart Handheld with a built-in 2.4GHz Bluetooth V2.1+EDR transceiver.

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

shown in the report.
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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. Bluetooth Test Set  |Anritsu MT8852A N/A Non-Shielded, 1.6m
2. Horn Antenna SCHWARZBECK |Bbha9210D N/A N/A
Signal Cable Type Signal cable Description
A. RF Cable Shielded, 1.0m

1.4. Configuration of Tested System

EUT

1.5. EUT Exercise Software

(1) Setup the EUT and simulators as shown on 1.4

(2) Enable the Bluetooth function of the EUT.
(3) The Bluetooth simulator (MT8852B) uses in controlling EUT to transmit continuously.

(4) Verify that the EUT works properly.

Horn
Antenna

(2}

I —

Bluetooth
Test Set
i1
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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://tw.quietek.com/tw/emc/accreditations/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 m
7435 Oakland Mills Road

Columbia, MD 21046
Registration Number: 92195

@
Accreditation on NVLAP I]\rlv [L Z&

NVLAP Lab Code: 200533-0 NVLAP 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

Testing Laboratory

0914
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2. Conducted Emission

2.1. 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., 2009

2 L.ILS.N. R&S ESH3-75/825562/002  Feb., 2009 EUT

3 L.I.S.N. R&S ENV4200/848411/010  Feb., 2009 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2009

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

2.2. Test Setup

Reference Plane

Test Receiver

: 40cm
< >

EUT
Q /FLoad H\N
- Qooo L L N
LISN ) }@ LISN

/ ///////</ // A
LISN
Ground Plane
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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.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: 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
+ 2.26 dB
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2.6. Test Result of Conducted Emission

Product : Smart Handheld

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
0.259 9.670 29.080 38.750 -24.136 62.886
0.564 9.640 28.540 38.180 -17.820 56.000
0.713 9.630 26.340 35.970 -20.030 56.000
1.068 9.670 24.750 34.420 -21.580 56.000
1.568 9.680 24.310 33.990 -22.010 56.000
3.322 9.690 24.090 33.780 -22.220 56.000
Average

0.259 9.670 19.930 29.600 -23.286 52.886
0.564 9.640 16.740 26.380 -19.620 46.000
0.713 9.630 14.050 23.680 -22.320 46.000
1.068 9.670 12.680 22.350 -23.650 46.000
1.568 9.680 12.680 22.360 -23.640 46.000
3.322 9.690 12.030 21.720 -24.280 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 : Smart Handheld

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
0.197 9.719 31.990 41.709 -22.948 64.657
0.259 9.680 29.560 39.240 -23.646 62.886
0.314 9.660 25910 35.570 -25.744 61.314
0.384 9.650 24.320 33.970 -25.344 59.314
0.521 9.640 25.830 35.470 -20.530 56.000
1.560 9.680 20.030 29.710 -26.290 56.000
15.025 10.000 19.510 29.510 -30.490 60.000
Average

0.197 9.719 18.770 28.489 -26.168 54.657
0.259 9.680 18.650 28.330 -24.556 52.886
0.314 9.660 14.780 24.440 -26.874 51.314
0.384 9.650 12.750 22.400 -26.914 49.314
0.521 9.640 17.470 27.110 -18.890 46.000
1.560 9.680 11.530 21.210 -24.790 46.000
15.025 10.000 5.050 15.050 -34.950 50.000

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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3.1.

3.2.

3.3.

3.4.

3.5.

Peak Power Output

Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2009
X Power Sensor Anritsu MA2491A/034457 May, 2009

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
EUT RF Cable Power
[I:I] Meter
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

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

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : Smart Handheld

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. | Frequency (MHz)| Measurement Required Limit Result
Channel 00 2402.00 4.80dBm 1 Watt=30 dBm Pass
Channel 39 2441.00 4.74dBm 1 Watt=30 dBm Pass
Channel 78 2480.00 4.28dBm 1 Watt=30 dBm Pass

Page: 16 of 73



| . Corporstion
G4 QuieTek Report No. 09C210R-RFUSP43V01

Product : Smart Handheld

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. |Frequency (MHz)| Measurement Required Limit Result
Channel 00 2402.00 6.49dBm 1 Watt=30 dBm Pass
Channel 39 2441.00 6.46dBm 1 Watt=30 dBm Pass
Channel 78 2480.00 6.24dBm 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.

Xsite #3 |X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2009
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2009
X  |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2009
X |Pre-Amplifier AGILENT 8447D/2944A09549 Sep., 2009
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X  |Spectrum Analyzer Advantest R3162/91700283 Oct., 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2009
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

Radiated Emission Below 1GHz

[FRP Dome | ﬁlm —
\ d [l

The height of broad

band antenna was

scanned from 1m to 4m.

The distance between
EUT
Non-Conducted Table . antenna and turn table v
was 3m..
i
% |F ully soldered Metal Ground || To Controller

Test | To Receiverl
Receiver
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Radiated Emission Above 1GHz

y —— R
f« 3m »

FRP Dome

scanned from 1M to 4M.

The distance between
antenna and turn table

: was 3M regards to the —
80cm| ¢

The height of broad band
or Dipole Antenna was
| EUT | i

4.3. Limits

| %l To Receiver| | Pre-

Amplifier

IJ I

» 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
Fr?\(/l;g;lcy 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.

Page: 19 of 73



T QuieTek Report No. 09C210R-RFUSP43V01

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 frequency range from 30MHz to 10th harminics is checked.

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 : Smart Handheld
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4804.000 9.612 38.250 47.862 -26.138 74.000
7206.000 14.293 35.980 50.272 -23.728 74.000
9608.000 19.660 35.450 55.110 -17.560 74.000
Vertical
4804.000 8.330 37.820 46.150 -27.850 74.000
7206.000 15.409 35.480 50.889 -23.111 74.000
9608.000 18.870 36.280 55.150 -18.850 74.000
Note:

1.

wok W

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

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -

Emission Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9608 55.110 -2.513 52.597 -1.403 54.000
Vertical
9608 55.150 -2.513 52.637 -1.363 54.000

Note:

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 11.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

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

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4882.000 9.489 37.420 46.909 -27.091 74.000
7323.000 14.568 35.190 49.758 -24.242 74.000
9764.000 20.055 35.580 55.635 -17.365 74.000
Vertical
4882.000 8.979 37.720 46.699 -27.301 74.000
7323.000 15.262 34.612 49.874 -24.126 74.000
9764.000 19.255 36.280 55.535 -18.465 74.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

A

measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz

Emission Level = Reading Level + Correct Factor.

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

detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9764 55.635 -2.513 53.122 -0.878 54.000
Vertical
9764 55.535 -2.513 53.022 -0.978 54.000

Note:

AV G Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 11.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

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

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4960.000 9.418 37.750 47.167 -26.833 74.000
7440.000 15.012 34.960 49.973 -24.027 74.000
9920.000 19.754 35.730 55.484 -17.516 74.000
Vertical
4960.000 9.717 37.250 46.966 -27.034 74.000
7440.000 15.386 35.950 51.336 -22.664 74.000
9920.000 18.897 36.370 55.267 -18.733 74.000
Note:

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

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz

Emission Level = Reading Level + Correct Factor.

vk W

The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9920 55.484 -2.513 52.971 -1.029 54.000
Vertical
9920 55.267 -2.513 52.754 -1.246 54.000

Note:
1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 11.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

-20dB for calculating average emission.
4. The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2402MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4804.000 9.612 43.050 52.662 -21.338 74.000
7206.000 14.293 35.740 50.032 -23.968 74.000
9608.000 19.660 35.580 55.240 -17.760 74.000
Vertical
4804.000 8.330 41.620 49.950 -24.050 74.000
7206.000 15.409 35.380 50.789 -23.211 74.000
9608.000 18.870 36.280 55.150 -17.850 74.000
Note:

1.

wok Wb

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

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -

Emission Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9608 55.24 -6.685 48.555 -5.445 54.000
Vertical
9608 55.15 -6.685 48.465 -5.535 54.000

Note:

AVG Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 11.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

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

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4882.000 9.489 38.150 47.639 -26.361 74.000
7323.000 14.568 35.480 50.048 -23.952 74.000
9764.000 20.055 35.160 55.215 -18.185 74.000
Vertical
4882.000 8.979 37.480 46.459 -27.541 74.000
7323.000 15.262 34.820 50.082 -23.918 74.000
9764.000 19.255 35.850 55.105 -17.895 74.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average

A

measurements as necessary.

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz

Emission Level = Reading Level + Correct Factor.

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

detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9764 55.215 -6.685 48.530 -5.470 54.000
Vertical
9764 55.105 -6.685 48.420 -5.580 54.000

Note:

AV G Measurement=Peak Measurement + Duty Cycle

The Duty Cycle is refer to section 11.

If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is
-20dB for calculating average emission.

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

average detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Peak Detector:
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
4960.000 9.418 37.220 46.637 -27.363 74.000
7440.000 15.012 35.590 50.603 -23.397 74.000
9920.000 19.754 35.390 55.144 -18.256 74.000
Vertical
4960.000 9.717 37.250 46.966 -27.034 74.000
7440.000 15.386 35.620 51.006 -22.994 74.000
9920.000 18.897 36.150 55.047 -18.853 74.000
Note:

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

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz

Emission Level = Reading Level + Correct Factor.

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

vk W

detection. If the readings given are average, peak measurement should also be supplied.

Average Detector:

Frequency Peak Duty Cycle Measurement Margin Limit
Measurement Factor Level
MHz dBuV/m dB dBuV/m dB dBuV/m
Horizontal
9920 55.144 -6.685 48.459 -5.541 54.000
Vertical
9920 55.047 -6.685 48.362 -5.638 54.000

Note:

1. AVG Measurement=Peak Measurement + Duty Cycle
2. The Duty Cycle is refer to section 11.
3. If Duty Cycle is smaller than -20dB,based on FCC part15 the duty cycle correction factor is

-20dB for calculating average emission.
4. The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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Product : Smart Handheld

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 dBuVv dBuV/m dB dBuV/m
Horizontal

332.640 -4.429 30.050 25.621 -20.379 46.000
544.100 2.992 23.964 26.956 -19.044 46.000
629.460 1.079 25.582 26.661 -19.339 46.000
745.860 2.793 24.690 27.484 -18.516 46.000
794.360 4.797 22.934 27.731 -18.269 46.000
837.040 4.723 34.535 39.258 -6.742 46.000
Vertical
159.980 -6.610 40.017 33.407 -10.093 43.500
332.640 -5.159 28.218 23.059 -22.941 46.000
515.000 -1.596 26.843 25.247 -20.753 46.000
687.660 2.002 22.458 24.460 -21.540 46.000
837.040 1.843 35.901 37.744 -8.256 46.000
967.020 7.541 22.348 29.889 -24.111 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “ 7 means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
4. The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. Only the

worst case is shown on the report.
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Product : Smart Handheld

Test Item : General Radiated Emission

Test Site : No.3 OATS

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
171.620 -10.747 40.000 29.253 -14.247 43.500
435.460 -2.388 28.299 25911 -20.089 46.000
612.000 3.324 23.416 26.740 -19.260 46.000
691.540 3.235 23.855 27.090 -18.910 46.000
819.580 5.509 22.777 28.286 -17.714 46.000
935.980 5.922 23.780 29.702 -16.298 46.000
Vertical
328.760 -5.361 30.863 25.502 -20.498 46.000
515.000 -1.596 26.812 25.216 -20.784 46.000
689.600 2.094 24.287 26.381 -19.619 46.000
745.860 1.313 26.394 27.708 -18.292 46.000
825.400 3.125 24.377 27.501 -18.499 46.000
967.020 7.541 22.664 30.205 -23.795 54.000
Note:
1.  All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “ 7 means the worst emission level.

Measurement Level = Reading Level + Correct Factor.
4, The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. Only the

worst case is shown on the report.
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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 /100339 Jun, 2009
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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 "
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

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

Product : Smart Handheld

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

Tl Agilent Spectrum Analyzer - Swept SA

i—' oS08 | | | AC | SEMSE:INT]| | ALIGN AUTD De:3e:07 M Dec17, 2009 [ o |
Display Line -15.63 dBm Avg Type: Log-Pwr TRACE[1 23456 Display
Input: RF PHO: Fast (0 Trig:Free Run Avg|Held: 29100 THPE |1 it
IFGain:Low #Atten: 30 dB Ext Gain: -10.00 dB Rrgl™ NN NN N
Mkr1 2.402 GHz |  Annetation>
jodBidiv__Ref 20.00 dBm 4.371 dBm
og
100 ‘1 Title»
0.00
Graticule
-10.0 on Off|
-15.63 dBm|
i Display Line
-15.63 dBm
-30.0 On Off|
-40.0 W
-50.0 |t B A 0 PV ot TN s
System
i Display»
Settings
-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

Smart Handheld

RF Antenna Conducted Test

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Figure Channel 39:

30MHz-25GHz

ent Spectrum Analyzer - Swept SA

506 [ | | AC | SEMSE:INT| | ALIGN AUTO 1D3:38:56 AM Dec 17, 2009 .
splay Line -15.68 dBm Avg Type: Log-Pwr TRECE[1 23456 Display
Input RF _ PNO: Fast 50 1rig:Free Run Avg|Hold: 60/100 TYPE | ittt
IFGain:Low #Atten: 30 dB Ext Gain: -10.00 dB DETIF MMM NN
Mkr1 2.452 GHz|  Annotation>
19 dBralv Ref 20.00 dBm 4.324 dBm
100 1 Title»
noo
Graticule
-10.0 On Off|
-15.6% dBrm|
i DisplayLine
-15.68 dBm
300 On Off|
-40.0 : \
e
WWMMWM
500 fppadamtt Pttt b, o Aufbbaps™
System
i Display»
Settings
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
Test Item
Test Site
Test Mode

Il Agilent Spectrum Analyzer, - Swept SA

Smart Handheld

RF Antenna Conducted Test

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Figure Channel 78:

| | AL | SEMSE:INT| |

ALIGN AUTO

30MHz-25GHz

DE:43:49 AMDec 17, 2009

[Start Freq 30.000000 MHz

Frequency

Avg Type: Log-Pwr TRACEI1 23456
= : = Trig:Free Run Avg|Hold:>100/100 THRE | bbbl
R ainlow ™ BAttan: 30 dB Ext Gain: -10.00 4B gl NN
Mkr1 2.477 GHz Al Fene
19 gBidiv__Ref 20.00 dBm 3.830 dBm
Center Freqj
10.0 #1 12515000000 GHz,
0.00
StartFreq(
400 30.000000 MHz
-15.68 |
200
Stop Freq||
25,000000000 GHz,
0.0
-400 WVM'" _-— CF Step
R | R PR 2.497000000 GHz
00 ;}MWWWWWWWW Auto Man
600 Freq Offset
0 Hz|
-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 : Smart Handheld

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

Il Agilent Spectrum Analyzer, - Swept SA
Xi 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD 1D3:47:23 AM Dec 17, 2009

Marker 1 2.402150000000 GHz \ Avg Type: Log-Pur wicE[lozasg| FeakSearch
= v = Trig:Free Run Avg|Hold: 25100 THRE | bbbl
R ainlow ™ BAttan: 30 dB Ext Gain: -10.00 4B gl NN
Mkr1 2.402 GHz NextPeak
19 gBtaiy Ref 20.00 dBm 3.825 dBm
100 1 Next Right|{
0.00
Next Leftjl
-10.0
15,68 dBm|
-20.0
Marker Deltalj
-30.0
-40.0
T Mkr—CF
WW%WW
0.0 s O TN e R
i Mkr—RefLvi
-70.0
More|
Start 30 MHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Product : Smart Handheld

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 39: 30MHz-25GHz

Il Agilent Spectrum Analyzer, - Swept SA
Xi 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD 1D3:50:26 AM Dec 17, 2009

Marker 1 2.452090000000 GHz \ Avg Type: Log-Pur WicE[locasg| FeakSearch
= v = Trig:Free Run Avg|Hold: 63/100 TYPE |1 bbbkt
R ainlow ™ BAttan: 30 dB Ext Gain: -10.00 4B gl NN
Mkr1 2.452 GHz NextPeak
19 gBidiv__Ref 20.00 dBm 4.362 dBm
100 1 Next Right|{
0.00
Next Leftjl
-10.0
-15.64 dBm|
-20.0
Marker Deltalj
-30.0
400 WWN.
MW Mkr—CF|
I T T e T B bl
i Mkr—RefLvi
-70.0
More
Start 30 MHz Stop 25.00 GHz 10f2
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Product Smart Handheld

Test Item RF Antenna Conducted Test

Test Site No.3 OATS

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

Figure Channel 78:

30MHz-25GHz

ent Spectrum Analyzer - Swept SA

506 [ | | AC | SEMSE:INT| | ALIGN AUTO 1D3:51:39 AM Dec 17, 2009 .
splay Line -16.00 dBm Avg Type: Log-Pwr TRECE[1 23456 Display
Input RF _ PNO: Fast 50 1rig:Free Run Avg|Hold: 221100 TYPE | ittt
IFGain:Low #Atten: 30 dB Ext Gain: -10.00 dB DETIF MMM NN
Mkri 2.477 GHz|  Annotation>
19 dBralv Ref 20.00 dBm 4.002 dBm
100 1 Title»
noo
Graticule
-10.0 On Off|
-16.00 dBm|
i DisplayLine
-16.00 dBm
300 On Off|
-40.0 g
- o WMWW
E00 Al s “WMW
System
i Display»
Settings
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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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.

[Xsite#3 |X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2009
X  |Pre-Amplifier HP 8447D/2944A09549 Sep., 2009
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2009
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2009
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2009
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

RF Radiated Measurement:

Above 1GHz

FRP Dome

80cm

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.

_/

| ——L—|

To Receiver

Pre-

[ Amolifier

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 | 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

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product

Test Item
Test Site
Test Mode

Smart Handheld

Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dBuV] [dB/m] [dBuV/m]
Horizontal 2402 36.599 67.69 104.288 Peak
Vertical 2402 35.588 65.71 101.297 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental .
A (dB) Field Strength Detector
Pole (MHz) (dBuVv/m)
(dBuV/m)
Horizontal 2386.6 104.288 50.662 53.626 Peak
Vertical 2386.6 101.297 50.662 50.635 Peak
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |03:40:46 PM Dec 17, 2009 Mark
[Marker 3 2.386600000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
Tnput: RF PNO: Fast (50 Trig: Free Run Avg|Heold: 791100 TYPE "F\:‘Imm
I IEGainil ow #Atten: 20 dB Ext Gain: -10.00 dB o Select Marker
»
Mkr3 2.386 6 GHz 3
10 dBidiv  Ref 10.00 dBm -45.799 dBm
Log }ﬁ.]
0.00
A0 ] 1 Normal
-20.0 2 \
-30.0 \l
3
00 . Delta}
500 " oy o VTSIV (IR W RN | Mmr-J ‘L’l'-uj.,. ha R A g Ll
-60.0
i Fixed
80.0
Center 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
0 < [ v [ FUNCTION | FUNC UE
1| f 2.402 0 GHz 4.863 dBm
I\ 1] f 2.400 0 GHz -27.927 dBm
1] f 2.386 6 GHz -45.799 dBm
Properties»,
More
10f2
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Smart Handheld
Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dBuV] [dB/m] [dBuV/m]
Horizontal 2480 36.706 65.89 102.596 Peak
Vertical 2480 36.162 66.55 102.712 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental .
A (dB) Field Strength Detector
Pole (MHz) (dBuVv/m)
(dBuV/m)
Horizontal 2483.8 102.596 51.406 51.190 Peak
Vertical 2483.8 102.712 51.406 51.306 Peak
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |04:08: 10 PM Dec 17, 2009 Mark
[Marker 2 2.483800000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
Tnput: RE PHO: Fast (0 Trig: Free Run Avg|Held:> 100100 TYPE "F\:‘Imm
I IEGainil ow #Atten: 20 dB Ext Gain: -10.00 dB o Select Marker
Mkr2 2.483 8 GHz 2
10 dBidiv  Ref 10.00 dBm -46.956 dBm
Log M.]
0.00
A0 } \ Normal
-20.0 J \l
-30.0 l( H
400 o 1&:2 Deital
500 Rty e, b A i U et wrsmmaid i i i LR i {1 )
0.0
i Fixed
E0.0
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) off
x| v | FUNCTION [ FUNCTION WIDTH FLINC I
1 N [1]|f 2.4800 GHz 4.450 dBm
N [1]f 24838 GHz -45.956 dBm
3
‘5‘ Properties»
[
7
8
9 More
o 10f2
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Smart Handheld

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZ] [dBuV] [dB/m] [dBuV/m]
Horizontal 2402 36.599 68.75 105.348 Peak
Vertical 2402 35.588 66.95 102.537 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental .
A (dB) Field Strength Detector
Pole (MH2) (dBuV/m)
(dBuV/m)
Horizontal 2386.2 105.348 53.049 52.299 Peak
Vertical 2386.2 102.537 53.049 49.488 Peak
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength =F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA

sog | I | ac | SENSE:INT| | ALIGNAUTO  [04:11:29 PM Dec 17, 2009 Waiker
[Marker 3 2.386200000000 GHz | Avg Type: Log-Pwr TRACE[1/23456
Input: RF PHO: Fast (0 Trig:Free Run Avg|Ho_Id: 461100 TPE gﬂmm
IFGain:Low #Atten: 20 dB Ext Gain: -10.00 dB BRE Select Marker
»
Mkr3 2.386 2 GHz 3
10dBidiv_Ref 10.00 dBm -47.002 dBm
og 1
0.00 ?ﬁ
-10.0 2 \ Normal
-20.0 \\

s - ’3 I\ Deltal

-40.0
I L PP T

E00 M 44._ PRRRRL PR L [EPERT TENY.]
-60.0
i Fixed
-80.0
Center 2.39000 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
0 [ x [ v [ FUNCTION | FLINC LE
1] f 2.4020 GHz 6.047 dBm
I\ 1] f 2.400 0 GHz -18.721 dBm
1] f 23862 GHz 47.002 dBm
Properties®
More
10f2
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Smart Handheld
Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna Frequency | Reading Level Correction Factor Emission Level Detector
Pole [MHZz] [dBuV] [dB/m] [dBuV/m]
Horizontal 2480 36.706 67.51 104.216 Peak
Vertical 2480 36.162 67.42 103.582 Peak
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Band Edge
Antenna Test Frequency Fundamental .
A (dB) Field Strength Detector
Pole (MHz) (dBuVv/m)
(dBuV/m)
Horizontal 2483.5 104.216 52.935 51.281 Peak
Vertical 2483.5 103.582 52.935 50.647 Peak
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
The Average Field Strength is Peak Field Strength + duty cycle
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Peak Detector of conducted Band Edge Delta

Tl Agilent Spectrum Analyzer - Swept SA
e

( S0% \ | | AC | SENSE:INT| | ALIGN AUTO \04114:48 PMDec 17, 2009 Mark
[Marker 2 2.483500000000 GHz I Avg Type: Log-Pwr TReCE 2545 6 arker
Tnput: RE PNO: Fast 5 Trig:Free Run Avg|Held: 23100 THRE | vt
I IFGain:low — #Atten: 20 dB Ext Gain: -10.00 4B eelP NNNBNY - o o ot Marker
Mkr2 2.483 5§ GHz 2
10 dBidiv__Ref 10.00 dBm -47.059 dBm
Log )f\1
0.00
i f \ Normal
200 { 1
-30.0 ) \
00 J hz Deltal
_SDD RPN AT N A PR KW rareTy b As s ded IO TS A ey e ey A A
-60.0
| Fixed
-80.0
Center 2.48350 GHz Span 100.0 MHZ
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) ol
. x____ _J v ] FUNCTION UNCTIOH i/ FUNC
N|1]f 24799 GHz 5.876 dBm
N[1][f 24835 GHz -47.059 dBm
3
g Properties»
[
7
8
9 More
]2 10f2
12
MSG STATUS
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100339 Jun, 2009
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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

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, 2003; 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 : Smart Handheld

Test [tem : Channel Number

Test Site : No.3 OATS

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

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

Il Agilent Spectrum Analyzer - Swept S.ﬁ

X 500 [ | AL | SEMSE:INT| | ALIGN 8UTD |12:46:30 PM Dec 02, 2009
[Center Freq 2.41 1500000 GHz | Avg Type: Log-Pwr WAE[23456|  Freauency
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 THRE | bbbl
I IFGain:Low #Atten: 30 dB DETIF NNNMN
MKr2 2.421 00 GHZ AT
19 gsii _Ref 20.00 dBm 2.659 dBm
100 5&1 f Center Freq(|
0.00 o i W e S O e . Y Faie e N Y S i 1 o I O O i W o | e S i B i 8 i’} 2.411500000 GHz
FAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY WA
14 v v i 1% I' v ¥ v
200
Lo StartFreq(
) 2.401500000 GHz
40.0
-50.0
0.0 Stop Freq||
700 2.421500000 GHz
|Center 241150 GHz Span 20.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1 001 pts) 60000 Mz
-“__ UNCTION WD NETION VA Auto Manff
2.402 00 GHz 3.193 dBm
N 1 f 2.421 00 GHz 2.659 dBm
3 Freq Offset
[ 0 Hz,
6
7
8
9
10
11
12
MSG STATUS
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2422-2441MHz

Tl Agilent Spectrum Analyzer - Swept SA

z’" S0% \ | | AC | SENSE:INT| | ALIGN AUTO \12:54:29 PMDec 02, 2009
Marker 2 2.441000000000 GHz | Avg Type: Log-Pwr WiCE oz a5 6 Marker
Tnput: RE PNO: Fast 5 Trig: Free Run Avg|Held:>100/100 TYPE ’;‘lm
I IFGain:Low #Atten: 30 dB s Select Marker
MKkr2 2.441 00 GHzZ i
10 gBidy__Ref 20.00 dBm 2.053 dBm
100 fcd
DDDS&MM&r‘MNMmNHMMNMWM«NWMWf Normal
M AVEAVAVAVAVAVAVAVAVAVAVEVAVAV/EVAVAVAV/EVA
Vv v v W WV v W \' YV v
-20.0
300 Deilta)l
-40.0
-50.0
[ Fixed
-70.0
Start 2.42150 GHz Stop 2.44150 GHz
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ol
fsc.] = T v ] FUNCTION FUNCTION WIDTH FUNCTION WALUE
N [1]f 2.422 00 GHz 1.676 dBm
z N [1]f 2.441 00 GHz 2,083 dBm
g Properties»
6
7
8
9 More
12 10f2
12
MSG STATUS

2442-2461MHz

X 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD |12:58:58 PM Dec 02, 2009 Mark
[Marker 1 2.442000000000 GHz I Avg Type: Log-Pwr TReCE 23545 6 arker
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 TYRE ’;‘lmm
I IFGain:Low #Atten: 30 dB T Select Markerb
Mkr1 2.442 00 GHz 1
19 gsii _Ref 20.00 dBm 1.202 dBm
10051 2
i K S I IO P PV R PO PR D Normal
N AVEVAVAVAVAVAVAV/AVAVAVAV/AVA/AVA/AVAVAVA
V v v V v V v vV W Vv
-20.0
300 Delta}j
-40.0
500
[ Fixed
700
Start 2.44150 GHz Stop 2.46150 GHz|
Res BW 100 kHz #VBW 100 kHz 500 ms {1001 pts) ol
| TROS x| v ] FUNCION | FURC £
NIl1]f 2442 00 GHz 1.202 dBm
2l NJ1]f 2.461 00 GHz 1.775 dBm
3
g Properties»
6
7
8
9 More
12 1of2
12
MSG STATUS
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2462-2480MHz

Tl Agilent Spectrum Analyzer - Swept SA

S08 [ | | AC | SEMSE:INT]| | ALIGN AUTO |01:03:21 PM Dec 02, 2009 Mark
[Marker 1 2.462000000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
Tnput: RE PHO: Fast (0 Trig: Free Run Avg|Held:> 100100 TYPE "F\:‘Imm
I IFGain:Low #Atten: 30 dB - Select Marker
Mkr1 2.462 00 GHZ 1"
10 dBidiv__Ref 20.00 dBm 0.941 dBm
og
nn 1 2
ool & e L il e e i ol e o [ 19 Normal
P AYRAVAVAVEVAVAVAVAVAYRVAVAVAVAVEWAVA
V v ' V V v v v VAR '\
-20.0 \
30,0 \/‘l Deilta}
-40.0 f
500 L].n
i Fixed
700
Start 2.46150 GHz Stop 2.48150 GHz
Res BW 100 kHz #VBW 100 kHz 500 ms (1001 pts) off
I S I S I SR N T FUNCTIGH VaLE
2.462 00 GHz 0.941 dBm
2.480 00 GHz 0.784 dBm
Properties»
More
10f2
MSG STATUS
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Product : Smart Handheld

Test [tem : Channel Number

Test Site : No.3 OATS

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

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

Tl Agilent Spectrum Analyzer - Swept SA

( s | | [ A | SEMSEINT] | ALTENAUTO 0121040 PM Der 02, 2009
[Marker 1 _2.402000000000 GHz [ Avg Type: Log-Pur maceliosese|  TracelDet
Tnput: RE PNO: Fast 5 Trig: Free Run Avg|Held:>100/100 TYPE ’;‘lm
I IFGain:Low #Atten: 30 «<B Lat Select Trace
Mkr1 2.402 00 GHz Trace 1
10 gBidy__Ref 20.00 dBm 0.587 dBm
10051 e
Hig >‘ Clear Write
o S P, Py P R N TP P PR P P R . A e
20,0
Eli} Trace Average|
-40.0
0.0
P Max Holdl|
70,0
Start 2.40150 GHz Stop 2.42150 GHz
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) Min Hold
| oD of = T v ] FUNCTION FUNCTION WIDTH FUNCTION WALUE
f 2.402 00 GHz 0.587 dBm
f 242100 GHz 0.121 dBm
ViewIBIankb
Trace On
More
10f3
MSG STATUS
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2422-2441MHz

Tl Agilent Spectrum Analyzer - Swept SA

ET S0% | | | AC | SEMSE:INT| | ALIGN AUTO |01:29:57 PM Dec 02, 2009
[Start Freq 2.421500000 GHz | Avg Type: Log-Pur WicElog4se|  Frequency
Input R PNO: Fast g Trig: Free Run Avg|Heold:> 1001100 TYPE M bbbt
I IFGain:Low #Atten: 30 dB DETfP NMNNN
MKkr2 2.441 00 GHZ Alite Tune
E%gB!div Ref 20.00 dBm -2.102 dBm
1007t .z Center Freq|j
0.0 2.431500000 GH
O AT Rl TP Tl B L 3L L AP :
-20.0
- StartFreq(
2.421500000 GHz
-40.0
-50.0
600 Stop Freq||
700 2.441500000 GHz
|Stan 242150 GHz Stop 2.44150 GHz] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) S GB0n0 Mtz
% [ v __ [ FUNCTIN UNC FUNC Auto Manif
N[1]f 242200 GHz 0.085 dBm
NJ1[f 244100 GHz 2102 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS

2442-2461MHz

X 500 [ | | AL | SEMSE:INT| | ALIGN 8UTD |01:36:10 PM Dec 02, 2009

[Start Freq 2.441500000 GHz \ Avg Type: Log-Pwr WAE[23456|  Freauency
Input: RF PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 THRE | bbbl
I IFGain:Low #Atten: 30 dB DETIF NNNMN
MKr1 2.442 00 GHZ Al Fene
19 98Iy Ref 20.00 dBm -0.826 dBm
1op _.1 >z Center Freq
L L il AR LRI, LI IR 0 ]| 2451600000 GHz
400 LA
-20.0
- StartFreq(
) 2.441500000 GHz
-40.0
-50.0
0.0 Stop Freq||
700 2.461500000 GHz,
|Start 2.44150 GHz Stop 2.46150 GHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 60000 Mz
| . x [ v _ ] FUCTION ] B Auto Manif
N[1]¢f 2.442 00 GHz -0.896 dBm
2N [1][F 2.461 00 GHz 1274 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
MSG STATUS
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2462-2480MHz

Tl Agilent Spectrum Analyzer - Swept SA

504 | AL | SEMSE:INT| | ALIGN AUTO |01:44:02 PM Dec 02, 2009

0 |
Start Freq 2.461500000 GHz | Avg Type: Log-Pur WacE[{oga5g|  requency
Tnput: RE PHO: Fast (0 Trig: Free Run Avg|Held:> 100100 T PE | M il
I IFGain:Low #Atten: 30 dB DET|P NMNNHM
MKkr1 2.462 00 GHZ AlloTune
10 dBidiv__Ref 20.00 dBm -0.984 dBm
og
o1 4 Center Freq(|
oo 2.471500000 GHz|
P Sl I N W RN N N
-20.0 \
P | StartFreq|
' \ 2.461500000 GHz
-40.0 it
VY
500
0.0 Stop Freq|j
700 2.481500000 GHz
|Igtart 246150 GHz Stop 2.48150 GHz CFStep
Res BW 100 kHz #VBW 100 kHz 500 ms (1001 pts) o0 DBt M
m R S I AR N EEII [Auto Man
2.462 00 GHz -0.984 dBm
2.430 00 GHz 1.476 dBm
Freq Offset
0 Hz|
MSG STATUS
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8.1.

8.2.

8.3.

8.4.

8.5.

Channel Separation

Test Equipment

The following test equipments are used during the radiated emission tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100339 Jun, 2009
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2009

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2009

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 2/3*(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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Test Result of Channel Separation

Smart Handheld
Channel Separation
No.3 OATS

Product
Test Item
Test Site
Test Mode

Mode 1: Transmit - 1Mbps (GFSK)

Measurement Level
(kHz)

Frequency
(MHz)

Limit
(kHz)

Limit of (2/3)*20dB
Bandwidth (kHz)

Result

2480 1000

>25 kHz

2402 1000 >25 kHz 746.7 Pass
2441 1000 >25 kHz 746.7 Pass
753.3 Pass

Channel 00 2402MHz

Channel 39 2441 MHz

=
o SUNITES Il Do 15,700 Miark SAAIITES (IR AN 15,7709 Miark
arker 1_2.401975000000 GHz Avg Type: Log-Pur maEflzy4ne arker arker 1 2.441000000000 GHz Avg Type: Pur wace(] 20458 arker
Toput VRO g 57 TTIS: Free Run AvillHold: 791100 e Teputi T VRO 1t Tp7 1M Free Run AvaiHold= 1001100 ks o]
Woainlow  #hten: 30 4B Exe Galn: -10.00 48 SelectMarker Woainww  #hten: 30 4B Ext Galn: -10.00 dB SelectMarker,
Mkr1 2.401 98 GHZ] 1 Mkr1 2.441 00 GHz 1
(g gmig Ref 20.00 dBm 4.252 dBm QB Ref 20.00 dBm 4.104 dBm|
| ! 142 | 0‘ 2
. il a Normalll ~ Normal
FIIVAY FILVAN
a / \ a i i
0o ! \ Deltall 100 L | Deltal
T g 7
- . -
iy . S D
=e Fixearfl =* Flxed
Ly -
[Center 2.40200 GHz Span 20.00 MHZ enter 2.44100 GHz Span 20.00 MH.
fERes BW 100 kHz HVBW 100 kHz #Sweep 500 ms (1001 pls! les BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) off
AQLE&H#—L&M |1 HTHE] 1 00 G 4104 dBi

2[ N T 240300 GHz 2232 0Bm 2 244200 GHZ 3983 0Bm
a a

El i El

B Properties»| H p

] ]

T T

] ]

E] More§ 2 Mare,
n 1orz 8 1ar2]
12 12

e hisc. rarus)

Channel 78 2480 MHz

™ Aglhent Spoctrum Amalyzer  Swept S

s

00

[Marker 1 2.470000000000 GHz | W
Input RE  PNO: Firt i, Trig:Free Run Avg|Held: 537100 Bl 2
ialc e BT Ext Gain: -10.00 4B W NN SelectMarker,
Mkr1 2.479 00 GHz| 1
|.l] asiow__ Ref 20,00 dBm 3.313 dBm
@3
100 102
Normall
f
ne / \j 5\
]
o 7 |
- - Deltal
a0 }Tj \
o LW
Fixed

Span 20.00 MH;

Center 2.48000 GHz
#Sweep 500 ms {1001 pts)|

*Res BW 100 kHz #VBW 100 kHz off
[t
N T 2.479100 GHz| 3.313 aBm
Nl1ls 480 00 GH 3608 dBm

3

3 P

&

T

[

® More

1 19f2

Page: 54 of 73



EH QuieTek”

Report No.

09C210R-RFUSP43VO01

Product
Test Item
Test Site
Test Mode

Smart Handheld

Channel Separation

No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Measurement Level

Limit

Frequency
(MHz)

(kHz)

(kHz)

Limit of (2/3)*20dB
Bandwidth (kHz)

Result

2480

2402 1000 >25 kHz 933.3 Pass
2441 1000 >25kHz 926.7 Pass
1000 >25 kHz 926.7 Pass

Channel 00 2402MHz

Channel 39 2441 MHz
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