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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Barcode Printer
Trade Name SATO

Model No. WS408DT
FCCID. MMFWS4DT-BT
Frequency Range 2402 — 2480MHz
Channel Number 79

Type of Modulation FHSS: GFSK(1Mbps) / 7 /ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type Chip Antenna

Channel Control Auto

Antenna Gain Refer to the table “Antenna List”

USB Cable Shielded, 1.8m

RS-232 Cable Shielded, 1.8m

Power Adapter MFR: EDAC Electronics (Suzhou) Co., Ltd., M/N: EA1050B-240

Input: AC 100-240V, 1.8A, 50-60Hz
Output: DC 24V, 2.5A

Cable Out: Shielded, 1.2m

Power Cord: Shielded, 1.8m

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |ARGOX 69-70001-002 Chip 4.1dBi for 2.4 GHz
Note: The antenna of EUT is conform to FCC 15.203.
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Center Frequency of Each Channel:

Channel

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

Note:

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

Channel

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

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

Channel

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

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

1. The EUT is a Barcode Printer with a built-in Bluetooth transceiver.

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

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

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

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

the test.

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

Test Mode

Mode 1: Transmit - 1Mbps (GFSK)
Mode 2: Transmit - 3Mbps (§DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer | Model No. Serial No. Power Cord
1 Notebook PC DELL PP18L 36119001664 Non-Shielded, 1.8m
2 Test Fixture N/A N/A N/A N/A
3 FLASH Transcend JetFlash110 155422-2931 N/A
Signal Cable Type Signal cable Description
A |USB Cable Shielded, 3.0m
B DB25 Cable Shielded, 2.0m
C RS-232 Cable Shielded, 1.8m
D |RJ-45 Cable Shielded, 2.0m
E USB Cable Shielded, 1.8m
1.4. Configuration of Tested System
E D
MNatchook PC

(1)

I'est
Fixture
2}

FLASH '
k
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1.5.

(M
@
3)
“)
®)

EUT Exercise Software

Setup the EUT as shown in Section 1.3.

Execute software “Tera Term Pro v2.3.0.0” on the Notebook.

Configure the test mode, the test channel, and the data rate.
Press “OK” to start the continuous Transmit.

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

Site Description:  File on
Federal Communications Commission
FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
Registration Number: 92195

Site Name: Quietek Corporation
Site Address: No.5-22, Ruishukeng,
Linkou Dist. New Taipei City 24451,
Taiwan, R.O.C.
TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission

2.1. Test Equipment

Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 |Sep., 2014
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2015 [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb., 2015 [EUT
DC LISN Schwarzbeck 8226/ 176 Mar, 2015  |EUT
X |Pulse Limiter R&S ESH3-Z2 /357.8810.52 |Feb., 2015
No.1 Shielded Room
Note:

1. All equipments are calibrated every one year.

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

2.2, Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

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

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

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

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

2.4. Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2009 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, 2009; 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 : Barcode Printer

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
0.193 9.650 38.270 47.920 -16.851 64.771
0.275 9.655 24.110 33.765 -28.664 62.429
0.474 9.665 24.110 33.775 -22.968 56.743
0.654 9.675 33.340 43.015 -12.985 56.000
1.029 9.696 26.320 36.016 -19.984 56.000
2.947 9.797 21.290 31.087 -24.913 56.000
Average

0.193 9.650 28.350 38.000 -16.771 54.771
0.275 9.655 8.720 18.375 -34.054 52.429
0.474 9.665 14.330 23.995 -22.748 46.743
0.654 9.675 25.630 35.305 -10.695 46.000
1.029 9.696 16.490 26.186 -19.814 46.000
2.947 9.797 10.530 20.327 -25.673 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 : Barcode Printer

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
0.205 9.661 35.220 44.881 -19.548 64.429
0.283 9.664 24.490 34.154 -28.046 62.200
0.396 9.661 22.260 31.921 -27.050 58.971
0.611 9.673 32.840 42.513 -13.487 56.000
0.826 9.695 29.430 39.125 -16.875 56.000
1.416 9.727 26.320 36.047 -19.953 56.000
Average

0.205 9.661 26.850 36.511 -17.918 54.429
0.283 9.664 15.540 25.204 -26.996 52.200
0.396 9.661 14.480 24.141 -24.830 48.971
0.611 9.673 24.310 33.983 -12.017 46.000
0.826 9.695 19.390 29.085 -16.915 46.000
1.416 9.727 14.770 24.497 -21.503 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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3.1.

3.2

3.3.

34.

3.5.

Peak Power Output
Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2014
X Power Sensor Anritsu MA2411B/0738448 Jun, 2014

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, 2009; 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 : Barcode Printer

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 1.26 1 Watt= 30 dBm Pass
Channel 39 2441.00 0.83 1 Watt= 30 dBm Pass
Channel 78 2480.00 1.52 1 Watt= 30 dBm Pass
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Product : Barcode Printer

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 2402.00 -2.04 1 Watt= 30 dBm Pass
Channel 39 2441.00 -2.67 1 Watt= 30 dBm Pass
Channel 78 2480.00 -2.39 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.
|X|Site #3 X Magnetic Loop Antenna |Teseq HLA6121/37133 Sep, 2014
X |Bilog Antenna Schaffner Chase CBL6112B/ 2707 Jun, 2014
X |EMI Test Receiver R&S ESCS 30/838251/ 001 Jun, 2014
X |Coaxial Cable QTK(Arnist) RG 214/ LC0O03-RG Jun, 2014
X |Coaxial signal switch Arnist MP59B/ 6200798682 Jun, 2014
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XICB#8 |X |Spectrum Analyzer R&S FSP40/ 100339 Oct, 2014
X |Horn Antenna ETS-Lindgren 3117/35205 Mar, 2015
X |Horn Antenna Schwarzbeck BBHA9170/209 Jan, 2015
X |Horn Antenna TRC AH-0801/95051 Aug, 2014
X |Pre-Amplifier EMCI EMCO012630SE/980210 Jan, 2015
X |Pre-Amplifier MITEQ JS41-001040000-58-5P/153945 Jul, 2014
X [Pre-Amplifier NARDA DBL-1840N506/013 Jul, 2014

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to

the national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

4.2, Test Setup

Below 1GHz

[FRP Dome | ﬁlm —
\ ol [1_ |
o1

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 Controller;lj

Te§t | To Receiverl
Receiver
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Above 1GHz
le — |
I |
FRP Dome

The height of broad band

or Dipole Antenna was

scanned from 1M to 4M.

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

standard adopted. _I

To Receiver Pre-
Amplifier

ll IJ

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
Frel\(}[lg;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.
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4.4.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.10, 2009 and tested 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 between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2009 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and
30MHz~1GHz is 120kHz and above 1GHz is IMHz.

Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are
made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

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

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

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

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

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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4.6. Test Result of Radiated Emission

Product : Barcode Printer
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 3.327 46.060 49.387 -24.613 74.000
7206.000 10.136 37.480 47.616 -26.384 74.000
9608.000 13.706 36.910 50.616 -23.384 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 46.190 52.827 -21.173 74.000
7206.000 11.005 36.780 47.785 -26.215 74.000
9608.000 14.103 37.070 51.173 -22.827 74.000
Average
Detector:

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

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Barcode Printer
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 47.540 50.541 -23.459 74.000
7323.000 11.846 35.650 47.497 -26.503 74.000
9764.000 12.563 37.600 50.163 -23.837 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 46.010 51.724 -22.276 74.000
7323.000 12.727 35.830 48.558 -25.442 74.000
9764.000 13.028 36.910 49.938 -24.062 74.000
Average
Detector:

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

SR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Barcode Printer
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.760 48.260 51.020 -22.980 74.000
7440.000 12.567 35.970 48.536 -25.464 74.000
9920.000 13.456 36.200 49.656 -24.344 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 46.890 52.447 -21.553 74.000
7440.000 13.426 36.050 49.475 -24.525 74.000
9920.000 13.958 36.680 50.638 -23.362 74.000
Average
Detector:

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

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Barcode Printer
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 3.327 39.050 42.377 -31.623 74.000
7206.000 10.136 36.770 46.906 -27.094 74.000
9608.000 13.706 37.280 50.986 -23.014 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 9.320 42.027 51.347 -22.653 74.000
7206.000 11.005 36.660 47.665 -26.335 74.000
9608.000 14.103 37.190 51.293 -22.707 74.000
Average
Detector:

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

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Barcode Printer
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 42.110 45.111 -28.889 74.000
7323.000 11.846 35.380 47.227 -26.773 74.000
9764.000 12.563 37.050 49.613 -24.387 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 40.890 46.604 -27.396 74.000
7323.000 12.727 35.590 48.318 -25.682 74.000
9764.000 13.028 37.320 50.348 -23.652 74.000
Average
Detector:

Note:

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

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Barcode Printer
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.760 41.210 43.970 -30.030 74.000
7440.000 12.567 36.290 48.856 -25.144 74.000
9920.000 13.456 36.630 50.086 -23.914 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 39.990 45.547 -28.453 74.000
7440.000 13.426 36.100 49.525 -24.475 74.000
9920.000 13.958 36.560 50.518 -23.482 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.

AN

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

Test [tem : 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 dBuV/m
Horizontal

198.780 -10.661 51.641 40.980 -2.520 43.500
396.660 -2.296 44.346 42.050 -3.950 46.000
493.660 -0.536 40.317 39.781 -6.219 46.000
623.640 1.959 38.588 40.547 -5.453 46.000
769.140 4.223 33.931 38.154 -7.846 46.000
912.700 6.132 33.117 39.249 -6.751 46.000
Vertical
128.940 -4.128 41.109 36.981 -6.519 43.500
396.660 -4.356 45.719 41.363 -4.637 46.000
520.820 -0.298 35.589 35.291 -10.709 46.000
596.480 -3.113 40.409 37.296 -8.704 46.000
695.420 1.878 41.045 42.923 -3.077 46.000
895.240 1.688 39.264 40.951 -5.049 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 = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Barcode Printer
Test [tem General Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
95.960 -7.820 44.462 36.642 -6.858 43.500
251.160 -5.745 39.346 33.601 -12.399 46.000
363.680 -1.433 40.983 39.550 -6.450 46.000
472.320 0.637 37.767 38.404 -7.596 46.000
716.760 3.537 35.881 39.418 -6.582 46.000
912.700 6.132 37.532 43.664 -2.336 46.000
Vertical
128.940 -4.128 41.666 37.538 -5.962 43.500
363.680 -2.393 38.297 35.904 -10.096 46.000
493.660 -2.396 37.286 34.890 -11.110 46.000
596.480 -3.113 39.688 36.575 -9.425 46.000
817.640 3.272 37.780 41.052 -4.948 46.000
912.700 1.762 37.528 39.290 -6.710 46.000
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. 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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5.1.

5.2.

5.3.

54.

5.5.

RF Antenna Conducted Test

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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

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

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, 2009; 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 : Barcode Printer

Test Item RF Antenna Conducted Test

Test Site No.3 OATS

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

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -16.68

Reading Value |
20 £ '

REW: 100k, VBW: 1M | |
Sweep Time: Auto 4

GHz

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-17.54

Reading Value |
20 F j

10 ¥

REW: 100k, VBW: 1M
Sweep Time: Auto 3

GHz

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-15.48

Reading Value |
T

20 ¥

REW: 100k, VBW: 1M | 1
Sweep Time: Auto 3

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Barcode Printer

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limit line:-18.1 Reading Value |
20 F T T T T T =
REW: 100k, VBW: 1M
10 Sweep Time: Auto 3
0
A0

GHz

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— LimitTine:-18.74

Reading Valug |
T

20 £ " T T T 3
REW: 100K, VBW: 1M

o -

0 3

A0 E_

GHz

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— LimitTine:-18.38 Reading Valug |
T

20 T T T T
E Sweep Time: Auto
0
0 1
-20

dBm

GHz

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

6.1.

RF Conducted Measurement

Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015
RF Radiated Measurement:
The following test equipments are used during the band edge tests:
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XICB#8 |X  |Spectrum Analyzer R&S FSP40/ 100339 Oct, 2014
X |Horn Antenna ETS-Lindgren 3117/ 35205 Mar, 2015
X |Horn Antenna Schwarzbeck BBHA9170/209 Jan, 2015
X |Horn Antenna TRC AH-0801/95051 Aug, 2014
X |Pre-Amplifier EMCI EMCO012630SE/980210 Jan, 2015
X |Pre-Amplifier MITEQ JS41-001040000-58-5P/153945 Jul, 2014
X |Pre-Amplifier NARDA DBL-1840N506/013 Jul, 2014
Note: 1. All equipments are calibrated every one year.

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

RF Conducted Measurement

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le — J
[ m *
FRP Dome

The height of board

band or Dipole

EUT Antenna was /

scanned from 1M to

| %l To Receiver| | Pre-

Amplifier

ll ll
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6.3.

6.4.

6.5.

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT 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 C63.10: 2009 on radiated measurement.

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

respectively.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

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

RF Radiated Measurement (Horizontal):

Mode 1: Transmit - 1Mbps (GFSK)

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2376.200 -1.185 49.311 48.126 74.00 54.00 Pass
00 (Peak) 2390.000 -1.131 38.781 37.650 74.00 54.00 Pass
00 (Peak) 2402.200 -1.072 89.242 88.171 -- -- --
00 (Average) | 2376.000 -1.186 41.998 40.813 74.00 54.00 Pass
00 (Average) | 2390.000 -1.131 25.676 24.545 74.00 54.00 Pass
00 (Average) | 2402.200 -1.072 75.395 74.324 -- -- --
Figure Channel 00: Horizontal (Peak)
1200
1100
1000 -]
s00-
800
- 700 ,’f 1!
E 500
? 500
e
300
200
100
gga_n nnn 2350 000 2360 000 2370 000 2320 000 2300 000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Figure Channel 00: Horizontal (Average)

1200 -

1100

10010 —|

90.0 -

80.0 -

700

G010 —|

500

LevelidBu¥im)

4010 —|

300

200 -

100

00|

A

2340 000

2350 000

2360000 2370 000

2380 000 2290 000

2400 000

Frequency (MHz)

2410.000

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

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

1
2
3
4. “*7” means this data is the worst emission level.
5
6

2420000

2430 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.

2440 000
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Product Barcode Printer
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit
Channel No. |\ 1y (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | RSUlt
00 (Peak) 2376.000 -1.660 51.365 49.705 74.00 54.00 Pass
00 (Peak) 2390.000 -1.725 41.863 40.138 74.00 54.00 Pass
00 (Peak) 2402.000 -1.729 91.847 90.118 -- -- --
00 (Average) | 2376.000 -1.660 43.548 41.888 74.00 54.00 Pass
00 (Average) | 2390.000 -1.725 26.668 24.943 74.00 54.00 Pass
00 (Average) | 2402.200 -1.729 77.638 75.910 -- -- --
Figure Channel 00: Vertical (Peak)
1200
1100
100.0
0.0 |
80.0 - \
- 700 ! )
E 600 -
? 50.0
1 40.0 -]
2000
20.0 -]
100
gga_n 000 2350000 2350 000 2370 000 2280 000 2390000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Figure Channel 00: Vertical (Average)
1200
1100
100.0
0.0 |
80.0 -
7004
=
5 60.0 —|
? 500 ! %
1 40.0 -]
2000
20.0 -]
100
gga_n 000 2350000 2350 000 2370 000 2280 000 2390000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product Barcode Printer
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit
Channel No. |y (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | RSUlt
78 (Peak) 2479.700 -0.581 95.558 94.976 - -- --
78 (Peak) 2483.500 -0.558 59.239 58.681 74.00 54.00 Pass
78 (Average) | 2480.100 -0.580 80.792 80.212 -- -- -
78 (Average) | 2483.500 -0.558 49.527 48.969 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
120.0
1100
100.0 ]
a0.0 —|
280.0
L 0.0 | JJ ]'l
&
S 60.0 —|
? 500
40.0 |
30.0 |
20.0
10.0 |
22103_3'.500 2440000 2450000 2450000 2470000 2480000 2490000 2500000 2510000 2520000 ' 2533 500
Frequency (MHz)
Figure Channel 78: Horizontal (Average)

1200 -

1100

10010 —|

90.0 -

80.0 -

700

G010 —|

LevelidBu¥im)

500

200 -

100

00|

4010 —|
300

2437500 2440000

Note:

SNk L=

detection.

2450 000

2460 000

2470 000

2480 000

2400 000

Frequency (MHz)

2500 000

2510000

2520 000

All readings 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.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

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

'2537 500
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Product Barcode Printer

Test [tem Band Edge

Test Site No.3 OATS

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

RF Radiated Measurement (Vertical):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2479.700 -1.325 97.043 95.717 -- -- --
78 (Peak) 2483.500 -1.305 60.662 59.357 74.00 54.00 Pass
78 (Average) | 2480.300 -1.323 83.441 82.118 -- -- --
78 (Average) | 2483.500 -1.305 51.289 49,984 74.00 54.00 Pass
Figure Channel 78: Vertical (Peak)
1200
1100
1000
s00-
800
70— { 4
£
= 600
%’ 500
1 400
300
200
100
22103_3'.500 2440000 2450000 2460000 2470000 2450000 2400000 2500000 2510.000 2520000 '2533 500
Frequency (MHz)
Figure Channel 78: Vertical (Average)
1200
1100
1000 -]
s00-
800
700
=
Eoa00-
? 500 Ja
) 400
300
200
100
3403_3 500 2440000 2450 000 2460 000 2470 000 2420 000 2400 000 2500 000 2510 000 2520 000 '2533 500
Frequency (MHz)

Note:

[T L

A o e

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

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

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

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

Barcode Printer

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2376.200 -1.185 51.146 49.961 74.00 54.00 Pass
00 (Peak) 2390.000 -1.131 40.659 39.528 74.00 54.00 Pass
00 (Peak) 2402.000 -1.073 91.063 89.991 -- -- --
00 (Average) | 2376.200 -1.185 42.134 40.949 74.00 54.00 Pass
00 (Average) | 2390.000 -1.131 28.674 27.543 74.00 54.00 Pass
00 (Average) | 2402.200 -1.072 75.290 74.219 -- -- --
Figure Channel 00: Horizontal (Peak)
1200
1100
1000 -]
s00-
800
- 700 | b
E 500
? 500 \M”VAVM
e
300
200
100
gga_n nnn 2350 000 2360 000 2370 000 2320 000 2300 000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Figure Channel 00: Horizontal (Average)
1200
1100
1000 -]
s00-
800
700
=
Eoa00-
? 500 / 1Y
e
300
200
100
gga_n nnn 2350 000 2360 000 2370 000 2320 000 2300 000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

detection.

The average measurement was not performed when the peak measured data under the limit of average
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Product Barcode Printer
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit
Channel No. |y (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m) | RSUlt
00 (Peak) 2376.000 -1.660 51.800 50.140 74.00 54.00 Pass
00 (Peak) 2390.000 -1.725 42.953 41.228 74.00 54.00 Pass
00 (Peak) 2402.000 -1.729 92.763 91.034 -- -- --
00 (Average) | 2376.000 -1.660 43.565 41.905 74.00 54.00 Pass
00 (Average) | 2390.000 -1.725 29.383 27.658 74.00 54.00 Pass
00 (Average) | 2402.200 -1.729 76.753 75.025 -- -- --
Figure Channel 00: Vertical (Peak)
1200
1100
100.0
0.0 |
80.0 -
- 700 i 4
E 600 -
? 50.0
1 40.0 -]
2000
20.0 -]
100
gga_n 000 2350000 2350 000 2370 000 2280 000 2390000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Figure Channel 00: Vertical (Average)
1200
1100
100.0
0.0 |
80.0 -
7004
=
5 60.0 —|
? 500 A i
1 40.0 -]
2000
20.0 -]
100
gga_n 000 2350000 2350 000 2370 000 2280 000 2390000 2400 000 2410000 2420000 2430 000 2440 000
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product Barcode Printer
Test [tem Band Edge

Test Site No.3 OATS
Test Mode

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2480.100 -0.580 95.827 95.247 -- -- --
78 (Peak) 2483.500 -0.558 62.329 61.771 74.00 54.00 Pass
78 (Average) | 2480.100 -0.580 79.449 78.869 -- -- --
78 (Average) | 2483.500 -0.558 49.465 48.907 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
1200
1100
1000
s00-
800 /
70— f "
=
= 600
1 400
300
200
100
22103_3'.500 2440000 2450000 2460000 2470000 2450 000 2400000 2500000 2510.000 2520000 '2533 500
Frequency (MHz)
Figure Channel 78: Horizontal (Average)
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300

200 -

100

00|

AV A W A

2437500 2440000
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2460 000

2470 000

2480 000

2400 000

Frequency (MHz)

2500 000

2510000

2520 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.

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

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

[T L

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.

'2537 500
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Product
Test Item
Test Site
Test Mode

Barcode Printer

Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

RF Radiated Measurement (Vertical):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2480.100 -1.324 96.970 95.646 -- -- --
78 (Peak) 2483.500 -1.305 63.134 61.829 74.00 54.00 Pass
78 (Average) | 2480.300 -1.323 81.111 79.788 -- -- --
78 (Average) | 2483.500 -1.305 50.450 49.145 74.00 54.00 Pass
Figure Channel 78: Vertical (Peak)
1200
1100
1000
s00-
800 /
70— ! i
£
= 600
%’ 500
1 400
300
200
100
22103_3'.500 2440000 2450000 2460000 2470000 2450 000 2400000 2500000 2510.000 2520000 '2533 500
Frequency (MHz)
Figure Channel 78: Vertical (Average)
1200
1100
1000 -]
s00-
800
700
=
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? 500 !
) 400
300
200
100
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Frequency (MHz)

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product Barcode Printer
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2402 40.30 >20 PASS
Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q  AC SENSE:INT) ALIGH AUTO |06:19:52 PM Jan 12, 2015
[Start Freq 2.340000000 GHz | Avg Type: Log-Pwr WecE[l23456| Frequency
—— Trig:Free Run Avg|Hold: 1001100 THRE M binbideihiet
| IFGain:Low  #Atten:30 dB gl NHMN N
AMKr2 2.0 MHz I
10 detdiv Ref 20.00 dBm -40.303 dB
12.8 gf‘ Center Freq(f
0.00 i 2,390000000 GHz
100
I 1 -18.45 dBm|
| I StartF
200 241 artFreq(
Iy 2340000000 GHz
-40.0
0.0 ﬂ pv VLM I I
0.0 Ll S, bt I Stop Freq||
700 2.440000000 GHz
|Start 2.34000 GHz Stop 2.44000 GHz CF Step
Res BW 100 kHz #VBW 1.0 MHz Sweep 9.27 ms (1001 pts) SHT0000 Mt
I T FNCION | FUNCTohwioTh C Auto Man
N 2,402 0 GHz 1555 dBm
2 A1 f A 20MHz[(A]  40.303 dB
yl Freq Offset
5 0 Hz
6
7
g
9
10
1
12

=
@
ln}

STATUS
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Product
Test Item
Test Site
Test Mode

Barcode Printer
Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2480 46.44 >20 PASS
Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q  AC SENSE:INT) ALIGH AUTO \06:17:56 PMJan 12, 2015
[Start Freq 2.433500000 GHz | Avg Type: Log-Pwr mAcE[T2z456|  Tredueney
—— Trig:Free Run Avg|Hold: 1001100 THRE M binbideihiet
| IFGain:Low  #Atten:30 dB gl NHMN N
AMKr2 3.7 MHZ AUCTUDS
10d8idi _Ref 20.00 dBm -46.441 dB
100 01 Center Freq|
0.0 H 2.483500000 GHz
00
5 H 19 28 dBim
koo { \ StartFreq|
s TRIYeX 2.433500000 GHz
L J ]
= TR WY | WY T W M«ﬂ\md b e et tbeetypeisgund
-60.0 Stop Freq(|
700 2533500000 GHz
|Start 243350 GHz Stop 2.53350 GHz CF Step
Res BW 100 kHz #VBW 1.0 MHz Sweep 9.27 ms (1001 pts) SHT0000 Mt
I T FNCTION | FUNCTohwioTh C Auto Man
N 24798 GHz 0.742 dBm
2 A1 f (8 37MHz[(A) _ 46.441dB
yl Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STAWSI
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Product Barcode Printer
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2402 40.48 >20 PASS
Agilent Spectrum Analyzer - Swept SA
X R RF S02 AC SEMSE:INT] ALIGHAUTO \06:20:51 PMJan 12, 2015
[Start Freq 2.340000000 GHz | Avg Type: Log-Pwr mAcE[12z456|  Treduency
—— Trig:Free Run Avg|Hold: 1001100 THRE M binbideihiet
| IFGain:Low  #Atten:30 dB gl NHMN N
Mkr1 2.402 2 GHzZ AlroTune
10d8idi _Ref 20.00 dBm -0.726 dBm
12.8 '1 Center Freq||
0.00 i 2390000000 GHz
-10.0
200 ‘ 2073 domfl
I startFreq||
-30.0
&1 2.340000000 GHz]
-40.0 ﬂ LUL
-50.0 ru
800 ] o] ht L Stop Freq|
700 2.440000000 GHz
|Start 2.34000 GHz Stop 2.44000 GHzZ S_—
Res BW 100 kHz #VBW 1.0 MHz Sweep 9.27 ms (1001 pts) SHT0000 Mt
Iz [ v [ FUNCTON [ FUNCTIONWIDTH C Auto Man
1 24022 GHz 0.726 dBm
2[ A1 A 2.2 MHz[(A) __ -40.480 dB
g Freq Offset
5 0Hz
8
7
]
9
10
11
12
MSG STA'IUSI
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Product Barcode Printer
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2480 43.16 >20 PASS
Agilent Spectrum Analyzer - Swept SA
i RL RF S0Q  AC SENSE:INT) ALIGH AUTO \06:16:31 PMJan 12, 2015
[Start Freq 2.433500000 GHz | Avg Type: Log-Pwr mAcE[12z456|  Treduency
—— Trig:Free Run Avg|Hold: 1001100 THRE M binbideihiet
| IFGain:Low  #Atten:30 dB gl NHMN N
AMKr2 3.5 MHZ AUCTUDS
10d8idi _Ref 20.00 dBm -43.156 dB
12.8 1 Center Freq(f
0.00 ) 2.483500000 GHz
-10.0
-200 J ‘. 52 dBmy
L i StartFreq|
AU'D Jh n?z Al 2433500000 GHz
: ! A
o TP NI I NI TV YT PO L W IV N
-60.0 Stop Freq(|
700 25336500000 GHz
|Start 243350 GHz Stop 2.53350 GHz CF Step
Res BW 100 kHz #VBW 1.0 MHz Sweep 9.27 ms (1001 pts) SHT0000 Mt
I ) [ v [ FNcion [ FONchionwiom ; Auto Man
N 2.4800 GHz -1.928 dBm
2 A1 {18 35MHz[(A) _ 43.156 dB
yl Freq Offset
3 0 Hz
3
7
g
9
10
11
12
MSG STA'RJSI

Page: 46 of 90



QlJ ieTe K Report No. 1540265R-RFUSP01V00

7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015
Note: 1. All equipments are calibrated every one year.

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

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

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

frequencies.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; 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.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

Barcode Printer

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

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

2402-2421MHz

2422-2441MHz

Gpimns

Swept SA
T 1 WEHALT D304: 11 AM Jan D8, 2015 T 1 WEHALT (C005:37 AM Jan 06, 2015
eq 2.411500000 GHz Avg Type: Log-Pwr racsli33ase| Frequancy aq 2.431500000 GHz Ava Type: Log-Pwr miEfi3ass| Frequancy
T et b T et = e
Mkr2 2.421 00 GHzZ Mkr2 2.441 00 GHzZ P> Tung
1geidiv _Ref 20.00 dBm 3.83 dBm)| 1ogeidin _Ref 20.00 dBm 3.58 dB

al & 1 &

W L] W B j Center Freq|
am - L B e e e e T R e | 2431500000 GHz
100
00
o StartFreq)
3 u 2 421600000 GHz|

Stop Freq)|
0 2.441500000 GHz
Stop 2.42150 GHZ Stop 2.44150 GH
#VEW 100 kHz Sweep 247 m 1 pts)| 247 ms (1001 prslf| CF Step
N T 2402 00 Gz 351 dBm N ] 42200 GHz 359 dBm
N T “242100 GHz 383 dBm N T “244100 GHz 363 dBm
i q i q
; 0 Hll ; OHz
1 l 1
] ]
0 0
11 11
| KR
usa [

2442-2461MHz

2462-2480MHz

Apllent Spoctium Analyres - Swept Sk

[C3:09:35 AM Jan D8, 2015

Aovg Type: Log-Pur

Fregquency

Gpimns

Agllest Spoctrus Amalyres - Swepl SA
AL FF ETN | JaHALT 07 A4 A Jar 06, 20015 F KL F EE
antor:Freq 2451500000 Gz — WgTpeloghe  mefpasa] RO 5q 2471500000 GHz — e 1 ERET)
L TR i ceF NHNH T T Ly s ceF NHNH T
Mkr2 2.461 00 GHzZ Mkr2 2.480 00 GHzZ P> Tung
1ogeidin _Ref 20.00 dBm 4.45 dBm| 1geidin _Ref 20.00 dBm 3.92 dB
\1 1 2
v, = ¥ & # | centerfreq
L o 1 ; 1 amis 2471500000 GHz
o - - 100 -
00 00
20 £t StartFreq)
. . 2 481600000 GHz]
Stop Freq)|
0 0 2481500000 GHz
IStart 2.44150 GHz Stop 2.46150 GHZ iStart 2.46150 GHz Stop 2.48150 GH.
l#Res BW 100 kHz #VEW 100 kHz Sweep 2.47 ms (1001 pts)| l#Res BIN 100 kHz #VEW 100 kHz Sweep 247 ms (1001 pts)f| P Step
N T 2443 00 GHE 3.9 dBm
N T “248100 GHz 445 dBm ]
i q i q
; 0 Hll ; OHz
1 l 1
] ]
0 0
11 11
| KR
usa [
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Product
Test Item
Test Site
Test Mode

Barcode Printer

Channel Number

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range
(MHz)

Measurement Required Limit

(Hopping Channel) (Hopping Channel)

Result

2402 ~ 2480

79 >75

Pass

2402-2421MHz

2422-2441MHz

1 WEHALT [D3-51:33 AM Jan D&, 2015 . 1 WEHALT D3 5251 AM Jan 08, 2015
g Type: Log-Pwr A zyane| Freduency g Typa: Log-Pwr Al zyane| Freduency
T Trig: Fras Run TerE s
cETP NNNKN Sstan: 20 4B TP NNNNN
Mkr2 2.421 00 GHZ Mkr2 2.441 00 GHzZ P> Tung
1geidiv _Ref 20.00 dBm -2.27 dBm| 1geidiv _Ref 20.00 dBm 1.46 dB
| 5
FAl Iy Center Freq
amlbt— ok - TN - - ‘2 [iT l - - ~ - ' 2431500000 GHz
100 100
00 00
=0 i StartFreq|
. . 2 421600000 GHz}
Stop Freq)|
n0 n0 ‘2441500000 GHz,
Istart 2.40150 GHz Stop 242150 GHz] Stop 244150 GH
¥Res BW 100 kHz #VEW 100 kHz Sweep 247 ms (1001 pis)| 247 ms (1001 prslf| CF Step
N T 240 00 GHE 227 dBm HERE 2427 00 GHr 0,50 dBm
N 2 “242100 GHz 247 dBm EEENE] “244100 GHz 145 dBm
i y q
; 1] Hll ; 0 Hz
T l T
] ]
0 0
11 11
12 | KR
s [ | & [
2442-2461MHz 2462-2480MHz
o = . ! AT 0353156 Ab Jn 08, 2015 = e RF T ) WG ALT [D3-54:54 AM Jan D&, 2015 F
enter Freq 2.451500000 GHz Avg Typa: Log-Pur ey 3 as e requancy enter Freq 2.471500000 GHz Avg Typs: LogPwr e R requancy
TGt T I Fres un e NN o P T T e R e NN
MKr2 2.461 00 GHZ ALRo Tung K2 2.480 00 GHZ ALRo Tung
1geidiv _Ref 20.00 dBm -4.25 dBm| 1geidiv _Ref 20.00 dBm 1.73 dB
._rJ-." ! Center F AT | '2 1 Center Freq,
L B R e aia e oo - e f 2451500000 GHzlff 000 |-———1— - Wy 2471500000 GHz
100 - 100
00 00
b startFreql StartFreq|
3 2441600000 GHz i u 2 461600000 GHz|
Stop Freq)| Stop Freq)|
0 2461500000 GHz il 7 2481500000 GHz
Istart 2.44150 GHz Stop 246150 GHz, art 2.46150 GHz Stop 248150 GH
¥Res BW 100 kHz #VEW 100 kHz Sweep 247 ms (1001 pts)]| CF Step s BW 100 kHz #VEW 100 kHz Sweep 247 ms (1001 pts)]| CF Step
1N 2.447 00 GHz 131 dBm HERE 2457 00 GHE 1,55 dBm
N 2 “248100 GHz 435 dBm THENE ~248000 GHz 173 dBm
i q i q
5 0 Hz 5 0 Hz
[ [
T T
] ]
0 0
11 11
12 12
usa [ usa [
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8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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

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

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6.

Test Result of Channel Separation
Product Barcode Printer
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 766.7 Pass
39 2441 1000 >25 kHz 766.7 Pass
78 2480 1000 >25 kHz 766.7 Pass

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

Channel 00 2402MHz
ﬁgllem Spectrum Analyzer - Swept SA
X RL | RF [s50a  ac | | | SEMSE:INT| | ALIGN AUTO |02:28:35 AMJan 06, 2015 Ereatieric
K:enter Freq 2.402000000 GHz | Avg Type: Log-Pur TRAE[1Ta5 45 6 gaency
PNO: Wide GO Trig: Free Run REIN

IFGain:Low — #Atten: 30 dB e it

10 dBidiv
Log

Mkr2 2.403 00 GHZ Auto Tune
Ref 20.00 dBm 3.62 dBm

10.0

0.00

1 ‘2 CenterFreq

2.402000000 GHz

-100
=200

=300

StartFreq|

-40.0

2.397000000 GHz

0.0

50,0 P

Stop Freq||

=700

2.407000000 GHz

|Center 2.402000 GHz Span 10.00 MHz

1.000000 MHz

Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) CF Step

I 7% S N S S S Auto Man
2.402 00 GHz 3.63 dBm
i’. N f 2.403 00 GHz 3.62 dBm
= Freq Offset
5 0 Hz|
6
7
8
9
10
11
12

[fysTatus
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Agilent Spectrum Analyzer - Swept SA

Channel 39 2441 MHz

X RL | RF [s0a  ac | | | SEMSE:INT| | ALIGN 2UTO | 02:38:35 AMJan 08, 2015
[Center Freq 2.441000000 GHz li.... Avg Type: Log-Pwr TRAENI2 345 6 Frequency
PNO: Wide G0 Trig:Free Run TYPE|M' oo
| IFGain:Low #Atten: 30 dB pET|F NNNMN
Mkr2 2.442 00 GHZ AltoTune
10 gsrdiv Ref 20.00 dBm 4.05 dBm
10.0 1 2
y CenterFreq
0o —— 2.441000000 GHz
-10.0
200
- StartFreq|
i 2.436000000 GHz
-40.0
Ein] e . e
B0 : Stop Freq||
70.0 2.446000000 GHz|

|Center 2.441000 GHz

Span 10.00 MHZ

CF Step

Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) FGo00b0 Wi
| & T T FTon | runcionwora] roncrionvee || B Man

11 N f 2.441 00 GHz 4.07 dBm

?,, N 1 [ f 2.442 00 GHz 4.05 dBm

y Freq Offset,

I 0 Hz

6

T

8

]

0

1

2
IMSG %STATUS

Channel 78 2480 MHz

Agilent Spectrum Analyzer - Swept SA

RL | RF IEi

AC |

| | SEMSE:INT| | ALIGN 8UTO | 02:59:03 AMJan 06, 2015

i'r
[Center Freq 2.480000000 GHz

‘ Avg Type: Log-Pwr TRACE[1 23456

TYPE|M

Wide 7 Trig:Free Run it
PNO: Wide (5 9 DET|P MM N NN

IFGain:Low #Atten: 30 dB

Frequency

Ref 20.00 dBm

Mkr1 2.479 00 GHz
4.43 dBm

Auto Tune

10 dBidiv
Log

10.0

0.00

-100

Center Freq||
2.480000000 GHz|

=200

-30.0

-0.0

50,0 o gt iy

StartFreq||
2.475000000 GHz|

0.0
o0

Stop Freq|
2.485000000 GHz

|Center 2.480000 GHz

Span 10.00 MHZ
#VBW 100 kHz

Res BW 100 kHz
Ic

2.479 00 GHz

#Sweep 500 ms (1001 pts)

FUMC

A N[
4.43 dBm

2,480 00 GHz

4.45 dBm

CF Step
1.000000 MHz

Auto Man

Freq Offset
0 Hz

=
N = [ |60 |00 [~ ) (€1 [P ) [ =i

=
W
©

% STATUS
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Product Barcode Printer
Test [tem 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 933.3 Pass
39 2441 1000 >25 kHz 926.7 Pass
78 2480 1000 >25 kHz 933.3 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF

[s0a  ac |

| | SEMSE:INT|

| ALIGN 2UTO

‘D3:221D9 AM Jan 06, 2015

enter Freq 2.402000000 GHz

PNO: Wide GO Trig:Free Run
IFGain:Low

#Atten: 30 dB

‘ Avg Type: Log-Pwr

10 dBidiv_ Refl 20.00 dBm
Log

0.0

TRACE|1 55456 Frequency
TYPE |Iv] bkt
DET|P MNNHNN
Mkr2 2.403 00 GHZ Auto Tune
1.08 dBm
CenterFreq||

000
-100

2.402000000 GHz

=200

-30.0

StartFreq|

-40.0

2.387000000 GHz

-50.0

50,0 e

Sstop Freq|{

700

2407000000 GHz

Span 10.00 MHZ

|Center 2.402000 GHz CF st
ep

Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MUz
I FUNCTION VALUE [Auto Man

1] N 2.402 00 GHz 1.11 dBm

2] N [1 2.403 00 GHz 1.08 dBm

v Freq Offset,

5 0Hz

6

7

8

9

0

1

2

=
)
o

% STATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept SA

X RL | RF [s0a  ac | | | SEMSE:INT| | ALIGN 2UTO | 03:30:02 AMJan 08, 2015
[Center Freq 2.441000000 GHz li . Avg Type: Log-Pwr TRAENI2 345 6 Fraguancy
PNO: Wide o 1rig:Free Run TYPE|M' Aok
| IFGain:Low #Atten: 30 dB pET|F NNNMN
MKr2 2.442 00 GHZ AT
10 dBidiv_ Ref 20.00 dBm 1.08 dBm
Log l
ol + QZ CenterFreq
0o T 2.441000000 GHz|
10,0
20,0
- StartFreq||
2.436000000 GHz
-40.0 g :
500 - —~th
e Stop Freq(|
70.0 2446000000 GHz

|Center 2.441000 GHz

Span 10.00 MHZ

Agilent Spectrum Analyzer - Swept SA

CF Step

Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) i
| } = [ v | FUNCTION | Auto Man

1 N f 2.44100 GHz 1.35 dBm

2l Nif 2.44200 GHz 1,08 dBm

. Freq Offset

E 0 Hz

3

7

g

9

0

1

z
MSG %STATUS

Channel 78 2480 MHz

Xl RL | RF [s0a  ac | | | SEMSE:INT| | ALIGN 8UTO |03:49:24 AMJan 08, 2015 F
[Center Freq 2.480000000 GHz F— Avg Type: Log-Pur Wiz s 45 s requency
PNO: Wide GO 3 Il
| IFGain:Llu:: ™ BAtten: 30 dB DET|P MNNMNN
Mkr1 2.479 00 GHZ AUto e
10 dBidiv_ Ref 20.00 dBm 1.43 dBm
Log 1
ol '1 . CenterFreq
0.00 A 2.480000000 GHz
10,0 A
200
- StartFreq|
; 2.475000000 GHz
-40.0 s L ,
-50.0 B By & .
o s
-50.0 Stop Freq|j
70.0 2.485000000 GHz|

Span 10.00 MHZ

|Center 2.480000 GHz CF st
ep
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MUz
I FUNC UE [Auto Man

2.479 00 GHz 1.4
1] f 2.480 00 GHz 1.46 dBm

Freq Offset,
0 Hz|

N = 1O (LD |00 (~d [Ty “'\"I\J&H

=
)
o

% 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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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

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

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.4, 2009; 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 Barcode Printer
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DH5)
Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) 1(‘:;1Sg)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.900 13 50 0.75 0.302 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2480 2.900 13 50 0.75 0.302 0.4 Pass

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

Dwell time =

CH 00 Time Interval between hops

Rel 20.00 dBm

lg’m

1]

(L]

1T

=]

00

CH 00 Transmission Time

Fregquency

10 dBidiv
Log

Ref 20.00 dBm

Mkr3 7.170 ms|
3.63 dB

Auto Tune|

Center Freq
2402000000 GHz

StartFreq)
2402000000 GHz

Stop Freq)|

2402000000 GHz,

CF Step
1

enter 2.
Res BW 1.0 MHz

Sweep_10.00 ms (1001 pts)]

i CF Step
1

Center 2402000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Spa
Sweep 50.00 ms (1001 pts)

CH39 Time Interval between hops

Agiless Spoctrum hnalyres - Swept 54

Fregquency

" T
enter Freq 2.441000000 GHz
PG Fast T :::n:‘a;:: L ny
MKr3 6.020 ms) Ao Ty
m:am Ref 20.00 dBm 4.05 dB
a1 2
Center Freq|
1A, r 2441000000 GHz
{iloi] ]
StartFreq|
0o 2441000000 GHz
e L qJ w it Stop Freq)|
2.441000000 GHz
X0
enter 2.441000000 GHz Span 0 Hz|
i CF Steplices BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
17N ENE 2270 ms 404 dBm
I M W L Ii W NIt 5.170.ms 401 dBm
Freqoffsetf il N t G020 ms 405 dEm 4
oHzf 5 0Hz
[
T
g
Center 2.441000000 GHz Span 0 Hz _ﬁ-‘
Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12]
a [mm—— s [
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CH 78 Time Interval between hops CH 78 Transmission Time
Agilent Spe A yren - Swepl Sk pot!
: 1 N AUT 024912 AM Jan D&, 2015 1 N AUT [T P R—,
Avg Typa: Log-Pwr TAE[ 714856 g Type: Log-Par TAE[ 714856 Tegquncy.
Trig: Fras Run v Trig: Fras Run TV oA
#isten: 30 4B eTF NNHKN Aieten: 30 4B eTF NNHKN
MKr3 6.560 ms) Ao Ty
{ogeian_ Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm 4.52 dB
'\ 1 r.z g Center Freq|
b 2480000000 GHz,
ur.u___ - I -
StartFreq
0o i 2480000000 GHz
1
@0 e el el StopFreq
2 480000000 GHz,
00
z Span 0
Sweep 10.00ms (1001 pts)f| CF Step
] f W ! "I
N OHz
Center 2480000000 GHz Span 0 Hz 10
Res BW 1.0 MHz #VBIW 1.0 MHz Sweep 50.00 ms (1001 pts) 120
s [ R s [

Note:
The dwell times of the packet type of DH1, DH3, and DHS5 are tested. Only the worst case is shown on the

report.

Page: 57 of 90



Quielek

Report No. 1540265R-RFUSP01V00

Product Barcode Printer

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (Channel 00,39,78 —DHY)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lgfllsg)th Number (ms) | Dutycycle (Sec) (Sec) | Result

2402 2.900 13 50 0.75 0.302 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2430 2.900 14 50 0.81 0.325 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

Agllent 5

i Amalyres - Swept Sk

CH 00 Transmission Time

Frequency
Trig: Fras Ru v
#asten: 30 4B B L
MKr3 5.650 mg|| ~ AutoTune
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm 1.15 dB
3 Center Freq
b J I"'-" 2402000000 GHz,
100
D00 e ey e e, ey pmen et e e ey 200
e StartFreq|
00 b 2 402000000 GHz|
20 [Wosspd” o pvini e
| 2402000000 GHz,
X0
Span 0
Sweep 10.00 ms (1001 pis)] CF Step
W L) i vl W [¥ WU
M
) q
5 OHz
[
T
g
Center 2.402000000 GHz Span 0 Hz _ﬁ-‘
Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
a [mm—— s [

CH39 Time Interval between hops

Apllent Spoctium Analyres - Swept Sk

Apllent Spoctium Analyres - Swept Sk
- - E

" T T
enter Freq 2441000000 GHz eq 2.441000000 GHz Fraguaiey
PHO: Fast Ly PG Fas Ty Trig Fres Run o
W Gaind ow BAstenc 30 4B Wit ow BAstenc 30 4B L
MKr3 5,080 mS) ALRo Tung
{ogeian_ Ref 20.00 dBm 10 dBid_Ref 20.00 dBm 1.35 dB
{_\1 T 2 3 Center Freq
o am .--.| fr s 2 GHz
100
T e T e R N W W ___¥ i
e StartFreq|
00 b 2 441000000 GHz|
20 il werdwnl Stop Freq|
00 2441000000 GHz,
enter 2.441000000 GHz Span 0
CF Steplices BW 1.0 MHz Sweep 10.00ms (1001 pts)f| CF Step
QJ 1l N 1 1330 ms 135 dBm.
W v B t 4230 ms 128 dBm
FreqOffset n M 1 5080 ms 135 dBm. q
OHz 5 OHz
[
T
g
Center 2.441000000 GHz Span 0 Hz _ﬁ-‘
Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
a [mm—— s [
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CH 78 Time Interval between hops

Apllent Spoctium Analyres - Swept Sk

1 JGHALTD |D3:37:01 A Jan 08 2015
Auvg Type: Log-Par

CH 78 Transmission Time

Agllent Spoctrum A

1 N AUT GIA7 AL AM Jan 08, 2015
Avg Type: Log-Pwr mAE[ T a5 6
TP

Fregquency

mazfig3ase
#attan: 30 B e MR #atten: 30 B e M
MKr3 4.880 ms) Ao Ty
{ogeian_ Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm 1.57 dB
T
2 3 Center Freq
a0 - 2 GHz
] Fm B e W oo N e e W, W e B
StartFreq|
1o 2 480000000 GHz}
by Mﬁl
e i Stop Freq)|
‘2480000000 GHz,
X0
Span 0
Sweep 10.00ms (1001 pts)f| CF Step
" W MoOH e 4 »
0 Hz
Center 2480000000 GHz Span 0 Hz 10
Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
husa [ usa [
Note:

The dwell times of the packet type of DH1, DH3, and DHS5 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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2015

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

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

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.4, 2009; 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 : Barcode Printer
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1150 -- NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

i RL | RF [s0a  ac | | | SEMSEINT| | ALIGN AUTO |02:07:11 AMJan 06, 2015
[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr macE[l23456|  Freauency
PNO: Wide (0 1rid:Free Run TPE|M ikt
| IFGain:Low #Atten: 30 dB DET|P NMNM M
Mkr2 2.401 42 GHZ MRS
10diciv__Ref 20.00 dBm -16.88 dBm
1
100 R Center Freq||
000 e 2.402000000 GHz|
2 2 a3
100 ‘ -16.27 dBm|
-20.0 =
. A StartFreq|
2.397000000 GHz
-40.0
500 i Stop Freq|
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) H6o0a00 Ml ts
I [ v ] FUNCTION FUNCTION WIDTH FUNC E [Auto Man
11 N 240201 GHz 3.73dBm
2 N 240142 GHz -16.88 dlBm
3 N 2.402 57 GHz -16.68 dBm Freq Offset
5 O Hz
6
7
8
9
10
11
12
IMSG %5TATUS
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Product : Barcode Printer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

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

Channel No. Frfh(}[lg;l)cy Measur(inﬁe;r)lt Level Requ(lg{dziqlmlt Result
39 2441 1150 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF \ 509 AC | | | SENSE:INT| | ALIGH AUTO \02:30124 AM Jan 08, 2015
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TacE[iaaang|  Freauency
PNO: Wide GO Trig:Free Run TYPE|M' ot
| IFGain:Low #Atten: 30 dB pET| IR,
Mkr2 2.440 42 GHZ AUtoEnE
[0 gBid _Ref 20.00 dBm -16.16 dBm
10.0 1
: 7 CenterFreq
o 5 7 A % 2.441000000 GHz
-10.0 ‘ ~ -15.75 dbmf|
200 : :
- StartFreq|
2.436000000 GHz,
400
500 o ‘
00 = Stop Freq||
— 2.446000000 GHz,
|Center 2.441000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) Y HG00B0 kL
I | v [ FUNCTION ] FUNCTION wADTH LINC Auto Man
1 244101 GHz 4.25 dBm
2 N1 f 2.440 42 GHz -16.16 dBm
3 N |1|f 2.441 657 GHz -16.29 dBm Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
MSG [fysTatus
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Product : Barcode Printer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

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

Channel No. Fr(el\(}llll{e;l)cy Measur(irlnizl;t Level Requ(llzle{dzidlmlt Result
78 2480 1150 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

i RL | RF [s0a  ac | | | SEMSEINT| | ALIGN AUTO |02:41:54 AMJan 06, 2015 E
[Center Freq 2.480000000 GHz i Avg Type: Log-Pwr TRACE[123 456 feguency
PNO: Wide (0 1rid:Free Run TPE|M ikt
| IFGain:Low #Atten: 30 dB DET|P NMNM M
Mkr2 2.479 42 GHZ MRS
10dBidiv__Ref 20.00 dBm -15.66 dBm
g 1
100 N Center Freq||
000 7 =% 5 2.480000000 GHz,
-10.0 ' ‘\ -15.37 dBn)|
200 / \
. StartFreq|
‘ y il - 2.475000000 GHz,
-A0.0 s e <
00 e Aens Lo :
£00 : Stop Freq|
700 2.485000000 GHz,
|Center 2.480000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) H6o0a00 Ml ts
I I [ x [ ] FUNCTION FUNCTION wWIDTH FUNC E [Auto Man
1 N f 2.480 00 GHz 463 dBm
DI N [1[f 2479 42 GHz -15.66 dBm
3N [1][f 2.48057 GH -15.93 dB
A 2 N Freq Offset
5 0 Hz
6
7
8
9
10
11
12
IMSG %5TATU5
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Product Barcode Printer
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
00 2402 1400 - NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

i RL | [s0a  ac | | | SEMSEINT| | ALIGN AUTO |03:12:24 AMJan 06, 2015 E
[Center Freq 2.402000000 GHz i Avg Type: Log-Pwr TRACE[1 23456 feguency
PNO: Wide (0 1rid:Free Run TYPEIM
| IFGain:Low #Atten: 30 dB DET|P NMNM M
Mkr2 2.401 30 GHZ MRS
10diciv__Ref 20.00 dBm -19.54 dBm
10.0 1 Center Freq||
000 2.402000000 GHz
0.0 2 3
=200 ’ ( -1869 dBmfil
. i | StartFreq||
Aef 2.397000000 GHz
-40.0
60,0 frestnion o™ i Stop Freq(f
700 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) H6o0a00 Ml ts
| } . x [ v ___ | FUNCTIN Auto Man
N|1]f 240201 GHz 1.31 dBm
N [1]f 240130 GHz -19.54 dBm
N [1]f 2.402 70 GHz -19.75 dBm Freq Offset
0 Hz

== :
N = O 6D |00 [~ [T (O | |G N3

=
)
©

% STATUS
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Product : Barcode Printer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

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

Channel No. Frfh(}[lg;l)cy Measur(inﬁe;r)lt Level Requ(lg{dziqlmlt Result
39 2441 1390 -- NA

Figure Channel 39:

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF ‘ 509 AC | | | SENSE:INT| | ALIGH AUTO ‘03:23118 AM Jan 08, 2015
[Center Freq 2.441000000 GHz | Avg Type: Log-Puwr TacE[iaaang|  Freauency
PNO: Wide GO Trig:Free Run TYPE|M' i
| IFGain:Low #Atten: 30 dB pET| IR,
Mkr2 2.440 30 GHZ AUtoEnE
[0 gBid _Ref 20.00 dBm -19.18 dBm
10.0 1 Center Freq||
o = 2.441000000 GHz
10,0 ’2 <‘ 3
i ! : 1833 dBmf|
300 f | StartFreq||
PO o= U - . 2.436000000 GHz|
400
50,0 -
00 ke tpva Stop Freq||
- 2.446000000 GHz
|Center 2441000 GHz Span 10.00 MHZ CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) Y HG00B0 kL
I | v [ FUNCTION ] FUNCTION wADTH LINC Auto Man
1 2.440 99 GHz 1.61 dBm
2 N [1]f 2.440 30 GHz 19.18 dBm
3 N |1[f 2.44169 GHz 18.41 dBm Freq Offset
5 0 Hz
6
7
8
9
10
1
12
MSG [fysTatus
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Product : Barcode Printer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

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

Channel No. Fr(el\(}llll{e;l)cy Measur(irlnizl;t Level Requ(llzle{dzidlmlt Result
78 2480 1400 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA
X RL RF [s0a  ac |

| SEMSEINT| | ALIGN AUTO |03:32:19 AMJan 06, 2015

[)
[Center Freq 2.480000000 GHz ... Avg Type: Log-Pwr TACE[I2 3456 Frequency
PNO: Wide (0 1rid:Free Run TPE|M ikt
| IFGain:Low #Atten: 30 dB DET|P NMNM M
MKr2 2.479 30 GHZ MRS
19 dBdiv Ref 20.00 dBm -19.10 dBm
100 ; CenterFreq||
- Pl i 2.480000000 GHz
0.0 2 g
00 ’ : -18.29 dBm)|
b StartFreq|
2.475000000 GHz|
-40.0 - =
500 — —- S
i SR Stop Freq(|
700 2.485000000 GHz|
|Center 2.480000 GHz Span 10.00 MHz CFStep
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) H6o0a00 Ml ts
I b [ = ] v ] FfuncTion FUNCTION WIDTH FLINE E [Auto Man
11 N f 2.479 99 GHz 171 dBm
Tl N[ f 2.479 30 GHz 19.10 dBm
3 N1 ]f 2.480 70 GHz 19.76 dBm Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG $5TATU5
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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