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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Barcode Printer

Trade Name TOSHIBA

Model No. B-FV4T-GS14-QM-R, B-FV4T-GS12-QM-R, B-FV4T-TS14-QM-R,
B-FV4T-TS12-QM-R

FCCID. BJI-FV4TBT1

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, 1.6m

RS-232 Cable Shielded, 1.5m

Power Cable Non-Shielded, 1.8m

Power Adapter MFR: EDAC Electronics (Suzhou) Co., Ltd., M/N: EA10953

Input: AC 100-240V~2.5A, 50-60Hz
Output: DC 24V, 3.75A
Cable Out: Non-Shielded, 1.3m

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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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.
2. The different is listed as below:

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

Note
Resolution: 203 dpi
Resolution: 203 dpi

Difference
USB+LAN+RS232
USB+LAN

Model Name Prototype
B-FV4T-GS14-QM-R | --
B-FV4T-GS12-QM-R | B-FV4T-GS14-QM-R
B-FV4T-TS14-QM-R B-FV4T-GS14-QM-R | USB+LAN+RS232 Resolution: 300 dpi
B-FV4T-TS12-QM-R B-FV4T-GS14-QM-R | USB+LAN Resolution: 300 dpi
3. 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.

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

5. 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 (8DPSK)

Page: 6 of 65



Quielek

Report No. 14C0257R-RFUSP01V00

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, 1.8m
B Signal Cable Non-Shielded, 0.2m
C  |Printer Cable Shielded, 1.2m
D |LAN Cable Non-Shielded, 2m
E RS-232 Cable Shielded, 1.5m
F USB Cable Shielded, 1.6m

14. Configuration of Tested System

Sotehook 1PC
1
I I
) E F
FL.ASH A C
3
Test
LT — B — Fixture
i(2)
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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/tw/ctg/cts/accreditations.htm
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

No.5-22, Ruishukeng,

Linkou Dist. New Taipei City 24451,

Taiwan, R.O.C.

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

FCC Accreditation Number: TW1014
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2. Conducted Emission
2.1. Test Equipment
Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 |[Sep., 2014
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2014  [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb.,2014 [EUT
DC LISN Schwarzbeck [8226/176 Mar., 2014 |EUT
X [Pulse Limiter R&S ESH3-72 /357.8810.52 |Feb., 2014

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

Test Receiver

“

12dBuV]
oono

]|

Reference Plane

40cm

A

rLoad [ ] EN

EUT

LISN©

A 4

LISN
i

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

LISN /
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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 C63.10: 2013 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 C63.10: 2013; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

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

Product : 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
0.201 9.650 37.990 47.640 -16.903 64.543
0.650 9.675 32.410 42.085 -13.915 56.000
1.025 9.695 26.620 36.315 -19.685 56.000
1.345 9.723 27.420 37.143 -18.857 56.000
1.873 9.762 22.760 32.522 -23.478 56.000
2.994 9.803 20.580 30.383 -25.617 56.000
Average

0.201 9.650 28.260 37.910 -16.633 54.543
0.650 9.675 24.180 33.855 -12.145 46.000
1.025 9.695 16.440 26.135 -19.865 46.000
1.345 9.723 15.860 25.583 -20.417 46.000
1.873 9.762 12.440 22.202 -23.798 46.000
2.994 9.803 11.650 21.453 -24.547 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
0.201 9.660 35.390 45.050 -19.493 64.543
0.279 9.665 24.350 34.015 -28.299 62.314
0.408 9.662 24.350 34.012 -24.617 58.629
0.611 9.673 33.820 43.493 -12.507 56.000
0.931 9.700 29.250 38.950 -17.050 56.000
1.962 9.767 25.580 35.347 -20.653 56.000
Average

0.201 9.660 28.300 37.960 -16.583 54.543
0.279 9.665 13.910 23.575 -28.739 52.314
0.408 9.662 16.680 26.342 -22.287 48.629
0.611 9.673 24.680 34.353 -11.647 46.000
0.931 9.700 19.100 28.800 -17.200 46.000
1.962 9.767 16.470 26.237 -19.763 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 C63.10: 2013; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.27dB

Page: 15 of 65



QL’ ieTe K Report No. 14C0257R-RFUSP01V00

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 3.09 1 Watt= 30 dBm Pass
Channel 39 2441.00 3.48 1 Watt= 30 dBm Pass
Channel 78 2480.00 3.61 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 -0.29 1 Watt= 30 dBm Pass
Channel 39 2441.00 -0.27 1 Watt= 30 dBm Pass
Channel 78 2480.00 -0.33 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.
D<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/ LCO03-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., 2014
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 |

from 1M to 4M.

The distance between
antenna and turn table

\ O AL
H ™~
The height of board
band or Dipole
was 3M regards to the / v
standard adopted.
|Fu11y soldered Metal Ground || To Controller;Ij

Antenna was scanned
| To Receiverl

EUT

Non-Conducted Table

Test
Receiver
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Above 1GHz

FRP Dome

EUT

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.

_/

4.3. Limits

> General Radiated Emission Limits

To Receiver|_|

Pre-
Amplifier

ll

ll

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

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

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Fr?\(/l[lﬁgcy 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, 2013and 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 C63.10, 20130n radiated
measurement.

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

Radiated emission measurements below 1GHz are made using broadband Bilog antenna and

above 1GHz are made using Horn Antennas.

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

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

The worst radiated emission is measured on the Final Measurement.

The measurement frequency range form 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 dBpvV/m dB dBuVvV/m
Horizontal
Peak Detector:
4804.000 3.327 47.260 50.587 -23.413 74.000
7206.000 10.136 38.260 48.396 -25.604 74.000
9608.000 13.706 38.260 51.966 -22.034 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 46.660 53.297 -20.703 74.000
7206.000 11.005 38.260 49.265 -24.735 74.000
9608.000 14.103 37.120 51.223 -22.777 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 46.260 49.261 -24.739 74.000
7323.000 11.846 37.260 49.107 -24.893 74.000
9764.000 12.563 37.120 49.683 -24.317 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 45.260 50.974 -23.026 74.000
7323.000 12.727 37.150 49.878 -24.122 74.000
9764.000 13.028 37.260 50.288 -23.712 74.000
Average
Detector:

Note:

AR

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

measurements as necessary.

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

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 45.690 48.450 -25.550 74.000
7440.000 12.567 37.120 49.686 -24.314 74.000
9920.000 13.456 37.260 50.716 -23.284 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 46.230 51.787 -22.213 74.000
7440.000 13.426 37.560 50.985 -23.015 74.000
9920.000 13.958 37.510 51.468 -22.532 74.000
Average
Detector:

Note:

AR

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

measurements as necessary.

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

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 dBpv/m dB dBpV/m
Horizontal
Peak Detector:
4804.000 3.327 45.230 48.557 -25.443 74.000
7206.000 10.136 39.230 49.366 -24.634 74.000
9608.000 13.706 37.020 50.726 -23.274 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 46.260 52.897 -21.103 74.000
7206.000 11.005 37.120 48.125 -25.875 74.000
9608.000 14.103 36.020 50.123 -23.877 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) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 47.120 50.121 -23.879 74.000
7323.000 11.846 37.120 48.967 -25.033 74.000
9764.000 12.563 37.220 49.783 -24.217 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 47.120 52.834 -21.166 74.000
7323.000 12.727 40.550 53.278 -20.722 74.000
9764.000 13.028 37.120 50.148 -23.852 74.000
Average
Detector:

Note:

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

SR

detection.

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

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

Measurement Level = Reading Level + Correct Factor.

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

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product 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 45.120 47.880 -26.120 74.000
7440.000 12.567 37.120 49.686 -24.314 74.000
9920.000 13.456 38.030 51.486 -22.514 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 47.030 52.587 -21.413 74.000
7440.000 13.426 37.520 50.945 -23.055 74.000
9920.000 13.958 37.230 51.188 -22.812 74.000
Average
Detector:

Note:

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

AR

detection.

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

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

Measurement Level = Reading Level + Correct Factor.

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

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

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : 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 dBpV/m dB dBuV/m
Horizontal

198.780 -10.661 48.710 38.049 -5.451 43.500
472.320 0.637 37.824 38.461 -7.539 46.000
623.640 1.959 37.038 38.997 -7.003 46.000
695.420 3.438 35.594 39.032 -6.968 46.000
846.740 5.741 34.228 39.969 -6.031 46.000
978.660 6.754 32.113 38.867 -15.133 54.000
Vertical
297.720 -7.143 42.212 35.070 -10.930 46.000
472.320 -4.613 42.555 37.942 -8.058 46.000
577.080 -5.661 41.099 35.438 -10.562 46.000
695.420 1.878 35.357 37.235 -8.765 46.000
912.700 1.762 36.944 38.706 -7.294 46.000
968.960 8.191 29.772 37.963 -16.037 54.000

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

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 [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 dBuVv dBuV/m dB dBuV/m
Horizontal

173.560 -9.954 47.418 37.465 -6.035 43.500
268.620 -4.942 43.004 38.062 -7.938 46.000
396.660 -2.296 42.445 40.149 -5.851 46.000
623.640 1.959 38.840 40.799 -5.201 46.000
716.760 3.537 36.755 40.292 -5.708 46.000
978.660 6.754 36.643 43.397 -10.603 54.000
Vertical
297.720 -7.143 43.204 36.062 -9.938 46.000
363.680 -2.393 37.194 34.801 -11.199 46.000
520.820 -0.298 39.655 39.357 -6.643 46.000
695.420 1.878 38.392 40.270 -5.730 46.000
895.240 1.688 39.635 41.322 -4.678 46.000
968.960 8.191 29.968 38.159 -15.841 54.000

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

IR

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., 2014

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 C63.10: 2013; 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: -1968 Reading Value |
20 T
Sweep Time: Auto
0
A0 F
-20
é 30+ 1
40 ¥
50 F ]
-60 3
70 + ]
80 ' : ' :
5 10 15 20 25
GHz
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-20.03 Reading Value |
20 T
Sweep Time: Auto
0
A0 &
£
s
-80 t t
5 10 15 20 25
GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-19.19 Reading Value |
2 . i
1 RBW: 100k, VBW: 1M
0§ |

GHz

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

Barcode Printer

RF Antenna Conducted Test

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.54

Reading Value |

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

3 10 15 20 25
GHz
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -21.5 Reading Value |
"3 '
Sweep Time: Auto

0
10 4

dBm

GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-23.14 Reading Value |
Sweep Time: Auto

-0

GHz

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

6.1. Test Equipment
RF Conducted Measurement

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., 2014

RF Radiated Measurement:

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.

ICB#8 |X  |Spectrum Analyzer R&S FSP40/ 100339 Oct., 2014
X |Horn Antenna ETS-Lindgren 3117/ 35205 Mar., 2014
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 pectrum
D:D Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le I — |
I 1
FRP Dome

The height of board

band or Dipole Antenna
was scanned from 1M
to 4M.
The distance between

EUT antenna and turn table
was 3M regards to the
standard adopted.

O [om
|—I;I—| 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: 2013 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 C63.10, 2013; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

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 Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 31.573 64.006 95.58 Peak
Horizontal 2402 31.573 53.062 84.636 Average
Vertical 2402 30917 58.747 89.664 Peak
Vertical 2402 30917 48.876 79.793 Average

Note: 1: Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Test Band Edge o
Antenna Fundamental . Limit
Frequency A (dB) Field Strength Detector
Pole (dBuV/m) (dBuV/m)
(MHz) (dBuV/m)

Horizontal 2376.2 95.58 38.918 56.662 74.000 Peak
Horizontal 2376.2 84.636 33.744 50.892 54.000 Average
Vertical 2376.2 89.664 38.918 50.746 74.000 Peak
Vertical 2376.2 79.793 33.744 46.049 54.000 Average

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)
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Peak Detector of conducted Band Edge Delta

ri Agilent Spectrum Analyzer - Swept SA

=
| [ RF [s0e  ac | [ [ SENSE:INT] [ ALIGN AUTO  [01:14:19 PMJan 06, 2015 F
|Center Freq 2.390000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 TYPE| M¥Fifaiifnd
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkrd 2.376 2 GHzZ Auto Tune
10dBidiv__Ref 20.00 dBm -38.373 dBm
og
oo Q‘- CenterFreq
000 / \ 2390000000 GHz
-10.0 [ \
=200
S2 \ StartFreq
-300 !4 : N 2.340000000 GHz
-40.0
- ._,.,,.\.,,,.J ML.M.J MWW \w....»"\...........r“'\- j \u.-..a—r-
o Stop Freq
’ 2.440000000 GHz
-70.0
Center 2.39000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500.0 ms (1ou1 pts) 10.000000 MHz
[wkRIMODE TRCscll  x [ v [ FUNCTION TFUNCTIONWDTH] __ FUNCTIONVALUE i3 pute Man
1 f 2.401 8 GHz 0.545 dBm
2 N f 2.400 0 GHz -32.265 dBm
3 N T 2.390 0 GHz -46.211 dBm Freq Offset
4 N f 2.376 2 GHz -38.373 dBm 0Hz
5 E
6
7
8
1
1 i
MSG STATUS
Average Detector of conducted Band Edge Delta
ri Agilent Spectrum Analyzer - Swept SA Ii"@@
| | RF [s0 Ac | | [ SENSE:INT] | ALIGN AUTO  [01:15:22 PMJan 06, 2015 F
|Center Freq 2.390000000 GHz | Avg Type: Log-Pwr TRAGE[12345 6 requency
PNO: Fast 50 Trig: Free Run Avg|Hold: 21100 G
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkrd 2.376 2 GHzZ Auto Tune
10dBidiv__Ref 20.00 dBm -45.741 dBm
og
0.0 CenterFreq
000 5 2.390000000 GHz
-10.0
=200 /‘\
/ \ StartFreq|
e 3 2.340000000 GHz
-40.0 4 \
500 x 3 \ ﬂ
. 1IN WA\ AN SN Stop Freq
2.440000000 GHz
700
Center 2.39000 GHz Span 100.0 MHz| CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.797 s (1001 pts) 10.000000 MHz
[ukRIMODE TRCscll  x [ v [ FUNCTION TFUNCTIONWDTH[ __ FUNCTIONVALUE i3 pute Man
f 2.401 8 GHz -11.997 dBm
N f 2.400 0 GHz -42.992 dBm
N [ 2.390 0 GHz -59.201 dBm Freq Offset
N f 2.376 2 GHz -45.741 dBm 0Hz

m

Y
= | [0 |00 |~ | | [ (L) [N |=

=
]
[n]

[T

STATUS
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Product : Barcode Printer

Test [tem : Band Edge

Test Site : No.3 OATS

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

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2479.9 32.155 67.281 99.436 Peak
Horizontal 2480.1 -0.58 85.759 85.179 Average
Vertical 2479.9 31.411 62.902 94.313 Peak
Vertical 2480.1 -1.324 81.241 79.917 Average

Note: 1: Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz

Band Edge Test Data
Test Band Edge o
Antenna Fundamental ) Limit
Frequency A (dB) Field Strength Detector
Pole (dBuV/m) (dBuV/m)
(MHz) (dBuV/m)

Horizontal 2483.5 99.436 38.457 60.979 74.000 Peak
Horizontal 2483.5 85.179 33.762 51.417 54.000 Average
Vertical 2483.5 94.313 38.457 55.856 74.000 Peak
Vertical 2483.5 79.917 33.762 46.155 54.000 Average

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)
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Quielek

Peak Detector of conducted Band Edge Delta

ri Agilent Spectrum Analyzer - Swept SA ==
L [ RF [s0e  ac | [ [ SENSE:INT] [ ALIGN AUTO  [01:17:40 PMJan 06, 2015 Mark
[Marker 3 2.505900000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 arker
PNO: Fast 0 Trig: Free Run Avg|Hold:»>100/100 TYPEIM y m
IFGain:Low #Atten: 30 dB °ET Select Maﬂ(erb
Mkr3 2.505 9 GHz 3
10dBidiv__Ref 20.00 dBm -36.971 dBm
og
10.0 1
. Normal
100 / \
200 { \
300 // \ 2 ’3 Delt:
400 A
- 1L - WW‘“’/ Mwuﬂr \\..mm— 1-/\
600 Fixed
700
Center 2.48350 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500.0 ms (1001 pts) (o]
-_—
1 2.480 0 GHz 1.486 dBm
2 N f 2.483 5 GHz -39.039 dBm
g N f 2.506 9 GHz -36.971 dBm Properties>
5 E
6
7
8 More
1 10f2
1 8
MSG STATUS
Average Detector of conducted Band Edge Delta
ri Agi\antSpe:trum Analyzer - Swept SA Ii"@@
[ RF [s00  AC | [ [ SENSE:INT] [ ALIGN AUTO  [01:18:13 PMJan 06, 2015 Mark
ﬂvlarker 3 2.505900000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 arker
PNO: Fast (50 Trig: Free Run Avg|Hold: 21100 G
IFGain:Low #Atten: 30 dB S SelectMaﬂ(er.
Mkr3 2.505 9 GHz 3
10 dBidiv__Ref 20.00 dBm -44.481 dBm
og
10.0
Normal
0.00 1
-10.0
200 [\
300 } \ Delt
400 J k xs
/ 4
It ) AN —
600 ————— Fixed
700
Center 2.48350 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VEW 10 Hz Sweep 7.797 s (1001 pts) o)
-_—
1 2.480 0 GHz -10.719 dBm
2 N f 2.483 5 GHz -50.866 dBm
g N f 2.505 9 GHz -44.481 dBm Properties»
5 E
6
7
g More
10 10of2
11 &
MSG STATUS
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Product Barcode Printer

Test [tem Band Edge

Test Site No.3 OATS

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

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 31.573 62.168 93.742 Peak
Horizontal 2402 31.573 49.477 81.051 Average
Vertical 2402 30.917 56.38 87.297 Peak

Vertical 2402 30.917 44.656 75.573 Average
Note: 1: Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge o
Antenna Fundamental . Limit
Frequency A (dB) Field Strength Detector
Pole (dBuV/m) (dBuV/m)
(MHz) (dBuV/m)

Horizontal 2375.9 93.742 38.753 54.989 74.000 Peak
Horizontal 23759 81.051 33.078 47.973 54.000 Average
Vertical 2375.9 87.297 38.753 48.544 74.000 Peak

Vertical 2375.9 75.573 33.078 42.495 54.000 Average
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)
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Peak Detector of conducted Band Edge Delta

ri Agilent Spectrum Analyzer - Swept SA _I‘:' @\ﬁ/
L [ RF [s0e  ac | [ [ SENSE:INT] [ ALIGN AUTO  |01:21:05 PMJan 06, 2015 Mark
[Marker 4 2.375900000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 arker
PNO: Fast 0 Trig: Free Run Avg|Hold:»>100/100 TYPEIM ; m
IFGain:Low #Atten: 30 dB °ET Select Marker
Mkr4 2.375 9 GHz 4
10dBidiv__Ref 20.00 dBm -37.501 dBm
og
0.0 1
Q Normal
0.00 / \
10.0
200 3 \
L Delt:

Center 2.39000 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500.0 ms (1001 pts) (o]

[MREMODE[ TR SCl X [ ¥ | FUNCTION_[ FUNCTIONWIDIH] __FUNCTON VALUE B
1 f 2.402 0 GHz 1.252 dBm
2 N f 2.390 0 GHz -46.341 dBm
3[ N f 2.400 0 GHz -25.448 dBm .
4 N f 23759 GHz -37.501 dBm Properties>
5 E
6
7
8 More
1 10f2
1 I
MSG STATUS
Average Detector of conducted Band Edge Delta
ri Agilent Spectrum Analyzer - Swept SA Ii"@@
L [ RF [s00  ac ] [ [ SENSE:INT] [ ALIGN AUTO  [01:21:51 PMJan 06, 2015
Sweep Time 7.80 s | Avg Type: Log-Pwr TRicE[1 23356 | SweeplControl
PNO: Fast (50 Trig: Free Run Avg|Hold: 3/100 G
IFGain:Low —  #Atten: 30 dB DET|P NNNNN Sweep Time|
780s
Mkrd 2.375 9 GHz
Auto Man
10 dBidiv__Ref 20.00 dBm -46.265 dBm
og
10.0 s Sety
wee >
000 p Sewup
1
100
200 {[\
300 3
400 !4 \
WAl P \\U N A
£0.0 /]
700
Center 2.39000 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.797 s (1001 pts)
(W[ WODETRCISCl X [ Y | FUNCTION | FUNCTIONWIDTH] __FUNCTONVALUE B
1 i 2.402 0 GHz -13.187 dBm
2 N f 2.390 0 GHz -58.852 dBm
3N f 2.400 0 GHz -41.636 dBm Gate
; N f 2.3759 GHz -46.265 dBm | [Off,LO]
6
7
g Points|
10 1001
11 i
MSC STATUS
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Product : Barcode Printer

Test [tem : Band Edge

Test Site : No.3 OATS

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

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHz] [dB/m] [dBuV] [dBuV/m]
Horizontal |  2480.1 32.157 64.977 97.133 Peak
Horizontal 2480.3 -0.579 81.599 81.02 Average
Vertical 2479.9 31.411 60.043 91.454 Peak
Vertical 2480.1 -1.324 76.682 75.358 Average
Note: 1: Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge o
Antenna Fundamental . Limit
Frequency A (dB) Field Strength Detector
Pole (dBuV/m) (dBuV/m)
(MHz) (dBuV/m)

Horizontal 2483.5 97.133 34.182 62.951 74.000 Peak
Horizontal 2483.5 81.02 35.169 45.851 54.000 Average
Vertical 2483.5 91.454 34.182 57.272 74.000 Peak

Vertical 2483.5 75.358 35.169 40.189 54.000 Average
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)
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Peak Detector of conducted Band Edge Delta

ri Agilent Spectrum Analyzer - Swept SA ==
L [ RF [s0e  ac | [ [ SENSE:INT] [ ALIGN AUTO  [01:25:18 PMJan 06, 2015
Sweep Time 500 ms | Avg Type: Log-Pwr TRACE[1 23455 SweepiControl
PNO: Fast (50 Trig: Free Run Avg|Hold: 26/100 TYPE| M¥Fifaiifnd
IFGain:Low — #Atten: 30 dB DeT|P NNNNN Sweep Time|
500
Mkr3 2.506 1 GHZ|, ., Mon
10dBidiv__Ref 20.00 dBm -38.665 dBm
og
10.0 1 s Setu
»
- [Q\ weep Setup
100 f \
200
| g2
300 3
400 a j
00 sl M WWM \\AWM.\.J\- el aaap” Y
600
700
Center 2.48350 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500.0 ms (1001 pts)
-_—
1 2.480 1 GHz 1.639 dBm
2 N f 2.483 5 GHz -32.543 dBm
3 N f 2.506 1 GHz -38.665 dBm Gate
g | [Off,LO]
8 E
7
8 Points|
1 1001
1 .
MSG STATUS
Average Detector of conducted Band Edge Delta
ri Agilent Spectrum Analyzer - Swept SA ==
L [ RF [s09 ac | [ | SENSE:INT] [ ALIGN AUTO  [01:24:49 PMJan 06, 2015
Sweep Time 7.80 s Avg Type: Log-Pwr TRACE|, 23455 SweepiControl
PNO: Fast (50 Trig: Free Run Avg|Hold: 1/100 TYPE| M¥ifidde
IFGain:Low —  #Atten: 30 dB DET|P NNNNN Sweep Time|
m 7.80
Mkr3 2.506 1 GHZ|, .., an
1998/ __Ref 20.00 dBm -49.767 dBm
100
>
- 1 Sweep Setup
100
-20.0 Ir\
-30.0 / \
400 / \ 2 .3
E0.0
£0.0 N kAJ\_m./ L,\ : a
700
Center 2.48350 GHz Span 100.0 MHz|
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.797 s (1001 pts)
-_—
1 2.480 1 GHz -12.833 dBm
2 N f 2.483 § GHz -48.002 dBm
EIY i 2.606 1 GHz ~49.767 dBm Gate
g | [Off,LO]
8 E
7
g Points|
10 1001
11 5
MSG STATUS
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 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
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 C63.10: 2013; 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 Barcode Printer
Test Item 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

2422-2441MHz

et Seecin Anaer St 0 -.-..-.T =11 . T=lo
W e 1 v [ - 5 ToaTa
enter Freq 2.411500000 GHz ] Ava Type: Log-Pwr i enter Freq 2.431500000 GHz ] Avg Type: Log-Pwr L Fracueney
C O NG e Trig: FresRun PG Fat Co Trig: Free Run e Pt
B Gain:Low SAten: 30 dB W Gain:Low Satten: 30 8 E =
Mkr2 2.421 00 GHZ) Aia e Mkr2 2.441 00 GHZ] Aia e
10 gmiaiv_Ref 20.00 dBm -2.79 dBm| 10 d8idy_Ref 20,00 dBm -2.56 dBm|
100 e T Center Freq | '°¢ Center Freq
Al AT
- 92 2411500000 GHz| i ‘2 2 GHz
00 00
20 1 startFreqlf] =" ! StartFreq
0 H cHzfll " 2421500000 GHaz|
400 400 i
00 i
i stopFreqfl StopFreq
2421500000 GHz| 2441500000 GHz|
-0 -0
240150 GHz Stop 242150 GHz CF Step)| 242150 GHz Stop 2.44150 GHz| CF Step|
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pls! 2000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
M
T = Ll T Man|
M 11171 2402 00 GHz | M 11171 2422 00 GHz | 223 dBm|
N 1 24 OQ_GHI.I -2.79 dBm| FreqOfset N 1 2441 OQ_GHI.I -2.56 dBm| FreqOfset
1 ! 1 | 0 Hz] 0 Hz]
! 1
1 1 1 T E I 1
1 1] 1] L = 1
s starue I.. Az
2442-2461MHz 2462-2480MHz
._.m...._.s..a = 31 1 Ty " =
W e 1 e [ - e 110675 80
enter Freq 2.451500000 GHz ] Ava Type: Log-Pwr i enter Freq 2.471500000 GHz ] Avg Type: Log-Pwr ™ Fracueney
T G e T Trig: FreeRun P Tand ol Trig: Free Run bz (oo
B Gain:Low SAten: 30 dB W Gain:Low Satten: 30 8 e =
Mkr2 2.461 00 GHZ) Aia e Mkr2 2.480 00 GHZ] Aia e
10 gmiaiv_Ref 20.00 dBm -1.64 dBm| 10 d8idy_Ref 20,00 dBm -2.33 dBm|
= T .-_, Center Freqll “1— 2 Center Freq)
. 2 GHz & 2471500000 GHz
00 00
a0 L e L
#2 startFreqff| " StartFreq
1] 2 cHzIfll " z GHz|
400 400
00 i
i stopFreqfl StopFreq
2 481600000 GHz| 2481500000 GHz|
-0 -0
244150 GHz Stop 2.46150 GHz CF Step| 246150 GHz Stop 248150 GHz| CF Step|
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pls! 2000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
M
T = Ll T Man|
a11 2442 00 GHz | 188 dBm | M 11171 2462 00 GHz | -2.51 dBm|
N 1 2461 OQ_GHI.I -1.64 dBm| FreqOfset N 1 2480 W_GH!.I -233dBm| FreqOfset
| 0 Hz] 0 Hz]
1
1 : I 1
1 B ' 1
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Product : Barcode Printer

Test Item : Channel Number

Test Site : No.3 OATS

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

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

Result

2402-2421MHz 2422-2441MHz

[y - ; — T ==y —
[ : it i 1147 62018 [ : it i s
z A L - quency : - v RUOAE|  Frequancy
Center Freq 2.41 15’5‘0‘&3&“’&:&_“;_?] s Fovi va Type: Log-Pwr = enter Freq 2,4315’5‘0‘&3&“’(}:&_“;{?] e Frestion va Type: Log-Pwr
WGain:Low Satten: 30 8 . BFGain:Low #Anen: 30 d8
Mkr2 2.421 00 GHZ) Aia e Mkr2 2.441 00 GHZ] Aia e
10 gmay_Ret 20.00 dBm 0.81 dBm| 10 deid _Ref 20.00 dBm 1.10 dBm|
100t . .2 Center Freqlfl %9} 1 ’7 Center Freq
- - 2411500000 GHz - - - - 2 GHz
100 ] I . %0 '
startFreqff| " StartFreq
no H cHzfll " 2421500000 GHaz|
an0f— ul ud ) b b 1 _ - . - M an0f- =
00 500
Stop Freq) StopFreq
P ! P 1
2421500000 GHz| 2441500000 GHz|
o o
240150 GHz Stop 242150 GHz CF Step| 242150 GHz Stop 2.44150 GHz| CF Step|
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pls! 2000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 Ill!! 2000000 MHz|
[edmoceirnclscll x| v | FUNCTon ] FLecTONWOTh] FusCio e R = [edmoceirnclscll x| v | Fiscricn | Facronweth] FikcTon wie R et
I I TN 2.402 00 GHz. 0.83 dBm TN EN 2.422 00 GHz. 1,08 4Bm
N f 242100 GHz | 0,81 4Bm FreqOfset N f 244100GHz]___ 1.108m| FreqOfset
1 ! 1 | 0 Hz] 1 . 1 | 0 Hz]
1 1 1
4 1 ] I = I.‘ 1 1 !
1 | 1| L - 1 | 1| L
s —— I.. ——
2442-2461MHz 2462-2480MHz
=Py ——y " T==lc prry =T
L F T “ 3 AT & 115307 A Jan 06, 21 L i 1 T A i | F
enter Freq 2.451500000 GHz ] Ava Type: Log-Pwr quency enter Freq 2471500000 GHz | Frequency
C 2451500000 Gz _| .0 pruRiun v - Fa T Trig: Free Run u
o = satten: 3048 oerlP WHNNN ot el Al ittt
Mki2 2.461 00 GHz||  AuteTune Mkr22.480 00 GHz]|  AutoTune
10 gmay_Ret 20.00 dBm 1.15 dBm| 10 dBidi__Ref 20.00 dBm 1.42dB
og
100}t . ’2 Center Freq§l 00 .3 — Center Freg
X 2 TN 1) L S S —— AP SIS I S S — 2471500000 GHz
00 il M0 = 1
StartFreqfff " — — 11 StartFreq
a0 2 cHzll 00 . | 2481500000 G142
400 C
00 00 +
a0 1 StopFreqll Stop Freq
2481500000 GHz [l " 2481500000 GHz
700 0
244150 GHz Stop 2.46150 GHz| CF Step)| rt 2.46150 GHz Stop 2.48150 GHz| CF Step|
es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts; 2.000000 MHz| es BW 100 kHz #VBW 100 kHz Sweep 2467 ms (1001 pts 2.000000 MHz|
RN 244200 GHz | 107 48, A —— — I - b
N EEN | GHz| m, Mli1l1 2,452 00 GHx | 0.96 dBm
L 1 2461 OG_GHxT_i.l&dam Freqomsetf] o : ] ?&l&ﬂﬂﬂdx: 1.42 dBm| ! FreqOffset
I 0Hz] 1 | oMz,
! 1 | i : 3 1 I
I . I 1
1 I I I : IW’ 1 1 I
1 1 1 1 - 1 I
s srarus Iu.'(. —
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8. Channel Separation

8.1. 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., 2014

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

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

8.2. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.3. 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.

8.4. Test Procedure

The EUT was setup to ANSI C63.10: 2013; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

8.5. 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
E Ag.\antﬁp‘ectmmmmyz?—?iwlepts? | | | - | , , — (=0 =R
[Conter Freq 2.402000000 GHz o AvgType:LogPur  Twceliassss|  Frequency
PNO: Wide o 1'ig: Free Run e e
IFGain:Low #Atten: 30 dB
Mkr2 2.403 00 GHz Auto Tune
19 g8/ Ref 20.00 dBm 0.49 dBm
0.0 1 |’2 Center Freq

0.00

-100
-200

-30.0

-40.0

-500 —A

-60.0
-700

2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

Center 2402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
7y Man
1 N i 2.402 00 GHz 0.50 dBm
g N f 2.403 00 GHz 0.49 dBm FreqOffset
4 0 Hz
5
6
7
8
1
1 L

MSG

[STATUS
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Channel 39 2441 MHz
ri Agilent Spectrum Analyzer - Swept SA ===
R R [S0g AC | \ | SENSE:INT| | ALIGNAUTO  |10:43:53 AMJan 06,2015
[Center Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide 3 1rig: Free Run TP | M AR
IFGain:Low ™ #Atten: 30 dB DET|P NNNNN
Mkr2 2.442 00 GHZ Auto Tune
EggBldiv Ref 20.00 dBm 0.89 dBm
e 1 [ 2 Center Freq

000 2.441000000 GHz,
100
<o StartFreq
=00 2.436000000 GHz
400
00 L LA N
. Stop Freq
' 2.446000000 GHz
700
Center 2.441000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
L 7] jpute Man
1/ N f 2.441 00 GHz 0.88 dBm
2| N f 2.442 00 GH 0.89 dB|
3 z m Freq Offset|
4 0Hz
5 E
6
7
8
9
10
11 -
« 1 »
MSG STATUS
Channel 78 2480 MHz
rﬁ: Agilent Spectrum Analyzer - Swept SA ===
1% RL [ RF [s00  ac | [ [ SENSE:INT] | ALIGN AUTO _ [10:53:16 AMJan 06, 2015 F
|Senter Freq 2.480000000 GHz | Avg Type: Log-Pwr TRECE[12345 6 requency
PNO: Wide (50 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB peT|P NNNNN
Mkr1 2.479 00 GHzZ Auto Tune
10 dBidiv__Ref 20.00 dBm 0.62 dBm
og
100 "1 2 Center Freq
0.00 2.480000000 GHz,
Bhili]
o StartFreq
-0 2.475000000 GHz
400
E0.0 . L TR AL VP M A W
. Stop Freq
2.485000000 GHz
700
Center 2.480000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
7 | Man
i N f 2.479 00 GHz 0.62 dBm
2] N f 2.480 00 GH 1.48 dB|
3 z m Freq Offset|
4 0Hz
5 E
[
7
8
9
10
11 .
MSG STATUS
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Product Barcode Printer
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 926.7 Pass
39 2441 1000 >25 kHz 926.7 Pass
78 2480 1000 >25 kHz 926.7 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz
ri: Agilent Spectrum Analyzer - Swept SA (=R =<
I RrRL [ RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [11:17:35 AMJan 06, 2015
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TACEl23256|  freduency
PNO: Wide 3 1rig: Free Run TYPE| MWAAAAAAY
IFGainiow  #Atten: 30 dB oET|P NNNNN
MKkr2 2.403 00 GHz Auto Tune
10 dBidiv.  Ref 20.00 dBm 0.79 dBm
Log l
0.0 1 ’2 CenterFreq
0. 2.402000000 GHz
-10.0 —
oo StartFreq
-300 2.397000000 GHz
-400
-50.0 "
o Stop Freq
’ 2.407000000 GHz
=700
Center 2402000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
oy Man
1 N f 2.402 00 GHz 0.78 dBm
§ N f 2.403 00 GHz 0.79 dBm FreqOffset
4 0 Hz
I;
7
8
9
10
11 3
MSG STATUS
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Channel 39 2441MHz
ri Agilent Spectrum Analyzer - Swept SA ==
i RL [ RF [s09 ac | [ | SENSE:INT] [ ALIGN AUTO  [11:28:04 AMJan 06, 2015
|Center Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[123a56|  freduency
PNO: Wide (0 1rig: Free Run TYPEIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr2 2.442 00 GHZ AutoTune
19gBraiv__Ref 20.00 dBm 0.90 dBm
.o 1 &2 CenterFreq
000 2.441000000 GHz,
100
=00 StartFreq|
0o 2.436000000 GHz
400
00
. Stop Freq
' 2.446000000 GHz
700
Center 2.441000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1 001 pts) 1.000000 MHz
-_ pute Man
1 2.441 00 GHz 0.91 dBm
§ N f 2.442 00 GHz 0.90 dBm FreqOffset
4 0 Hz
5 E
6
7
8
9
10
11 -
MSG STATUS
Channel 78 2480 MHz
ri Agilent Spectrum Analyzer - Swept SA Ii"@@
| [ RF [s0a ac | [ [ SENSE:INT] | ALIGN AUTO  [11:44:24 AMJan 06, 2015 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TAcE[12345 5 requency
PNO: Wide 5 Trig: Free Run TYPE| MW
IFGain:Low #Atten: 30 dB peT|P NNNNN
Mkr1 2.479 00 GHzZ Auto Tune
10 dBidiv__Ref 20.00 dBm 1.16 dBm
Log l
0.0 '1 2 CenterFreq
0.00 2.480000000 GHz
00
a0 StartFreq|
0o 2.475000000 GHz
400
00
. Stop Freq
’ 2.485000000 GHz
700
Center 2480000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1 001 pts) 1.000000 MHz,
-_— pute Man
1 2.479 00 GHz 1.16 dBm
2 N f 2.480 00 GH 1.17 dBi
3 z m Freq Offset|
4 0Hz
5 =
6
7
8
9
10
11 .
MSG ISTATUS
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9. Dwell Time

9.1. 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., 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.

9.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

9.3. 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.

94. Test Procedure

The EUT was setup to ANSI C63.10: 2013; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

9.5. 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 —DHS5)
Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) 152?; h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.900 14 50 0.81 0.325 0.4 Pass
2441 2.900 14 50 0.81 0.325 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)
Dwell time = (Duty cycle /79) * (79*0.4)
CH 00 Time Interval between hops CH 00 Transmission Time

Aephet Soectrion Anayzes - Sl T4

l= i
L - T “ W LGN ks [10azs KL 3 b A v AT & (1033
enter Freq 2.402000000 GHz ] A Type: Leg-Pwr L B E&nler Freq 2.402000000 GHz ] Av Typa: Log-Pwr Fricusey
= R Fant g Trig: Fres Run = R Fant g Trig: Fres Run
B Gain:Low Aten: 30 dB B Gain:Low SAten: 30 d8 0 a
Auto Tune TARr3 6.090 Ml Auto Tune
10dBidv  Ref 20,00 dBm 10 aBidiv__Ref 20.00 dBm 0.31 dBm|
Log T e |
| Center Freq | '°¢ ot 2 ‘..3 Center Freq
100 2 i I z GHz
| 2l i | | | [ | —
| il |
| | | StartFreqll = I | StartFreq
1 ! crzfl =" T GHz
00 - 1 | d
! R ] ]
-1 T StopFreqll i StopFreq
[ 2.402000000 GHz{fll 2.402000000 GHz|
B I I ..-_\
‘ ‘ | CF Step jiCenter 2.402000000 GHz Span 0 Hz CF Step)|
L L | 1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
| Man|
| ) -
a0 i . b ’f o #- — b o
i | FreqOffset
2| 0 Hz|
o "
1
(Center 2402000000 GHz Span 0 Hz | .
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts I 5
CH39 Time Interval between hops CH 39Transmission Time
_ﬂmﬂlﬂ--“-i s e T Ty s =l
L5 ] : Mo & (EIE [ ] ;i i I Mo & oz
enter Freq 2.441000000 GHz ] A Type: Log-Pwr quency enter Freq 2.441000000 GHz | Ava Type: Log-Pwr Frequency
s P Tand ol Trig: Free Run s P Tand ol Trig: Free Run
WGainLow  #Aten: 30 d8 e = aamen: 3048 oeT|P RNNN N
Auto Tune TRr3 3.430 ] Auto Tune
10dBidv  Ref 20,00 dBm 10 aBidiv__Ref 20.00 dBm 0.86 dBm|
Log o
| Center Freq ff| 100 ot 2 1 3 Center Freq
100 | 2441000000 GHzlfil 0c I 2441000000 GHz|
| | | | = StartFreq
| | | 00 GHz|
| | 400 1 i
| | 500 4 N 4
11 4 i e o StopFreg
| | | 2441000000 GHz{fll 2.441000000 GHz|
200 ! - ..-_\
l | | enter 2.441000000 GHz Span 0 Hz CF Step)|
I I 1.000000 MHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz|
| i i | ’ | | oo Man| - Man|
ol W
. FreqOffset FreqOffset
0 OHz OHz
o "
1
(Center 2.441000000 GHz Span 0 Hz | .
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts I 5
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CH 78 Time Interval between hops CH 78 Transmission Time
Emm...._.,..a " =T= EE == =Ts
WL R _ MSE W 1 & 1051 06, 3013 L W s MG I 2008 P Jan 08, 2013
Center iiﬁ‘ifﬂ'ﬁﬁﬁﬁ'ﬁ'ﬁﬁf&?é_“ﬁ__j i A Type: Log-Pwr 0 quency anier Freq z‘ﬁﬂﬁﬁwfcf'mz__‘-“ﬁ-;; e Tiiasf| Frequmcy
WGainlow  SAtien: 30d8 WFGain:Low Atten: 30 dB ERHNEN
Auto Tune Auto Tune
10dBidiv  Refl 20.00 dBm 10 aBidiv__Ref 20.00 dBm
Log . 4y
center Freqll 1°0 1 i Center Freq
o z Gz, : : z Gz,
L o | o e EafAs (U] [ e 0o |
| StartFreq StartFreq
e A 2z GhHz| 2z GhHz|
04 | StopFreq s | i ki) StopFreq
| 2.480000000 GH 2.480000000 GH
00—+ I
i ‘ ‘ ‘ CF Step §iCenter 2480000000 GHz Span 0 Hz CF Step)|
L L L 1.000000 MHz| A0 MHz Sweep 10.00 ms {1001 pts 1.000000 MHz|
| Jaute Man Man
N . 1 W u :
o FreqOffset FreqOffset
0 Hz| 0 Hz|

1
[Center 2.480000000 GHz Span 0 Hz I :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)| I ¥
e ararus I.. Arus
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product Barcode Printer
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)
Frequency Ti?clg Stll(l) ¢ Hopping of | Sweep time Duty cvele Dwell Time Limit Result
(MHz) (mf) Number (ms) yey (Sec) (Sec)
2402 2.900 13 50 0.75 0.302 0.4 Pass
2441 2.890 13 50 0.75 0.301 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)
Dwell time = (Duty cycle /79) * (79*0.4)
CH 00 Time Interval between hops CH 00 Transmission Time
[y -y s —r = T [Ty . o r—
onter Freq 2402000000GHz ], Aheeioste onier Froq ZA02000000GHE ] AeTelest ¢ Fregquency
¥ GainLow #Atten: 30 dB ¥ GainLow #Atten: 30 dB i po—
19gsiav_Ref 20.00 dBm 19gsiaty_Ref 20.00 d8m 0.83 dBi
] 7 2 ’a Center Freq
LIl 1T ] HINIE m| NN ! ‘ H StartFreq
00 | l[ T 2402000000 GHz|
3 | AT W StopFreq
nr‘ | enter 2402000000 GHz Span 0 Hz| CF Step)|
] | s BW 1.0 MHz Sweep 10,00 ms (1001 pts) 1.000000 :::
i ! | | il W i -w. T W 3
* | I_H_ ..... 1l Ggms ﬂg—&gm F
&0 N 11l 1100 ma; D53 dBm| req 0';’::
Mo 1
iCenter 2402000000 GHz ' Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
o e |-
CH39 Time Interval between hops CH 39Transmission Time
wmmvu-n — ol v o, ..=-n " o o I
e":ill'aﬁﬁi;i?ﬁi‘ddﬁo'ﬁb"dr’é:;jf FRCE g Lo Par onter Froq ZA41000000GHz ] AwTeelepte : Frequency
¥ GainLow #Atten: 30 dB ¥ GainLow #Atten: 30 dB i 4'1'20 — po—
19gsiav_Ref 20.00 dBm 19gsiaty_Ref 20.00 d8m 1.01dB
! 7 }‘. 3 Center Freq,
§i ! | - -
P P, fmeen L, e iy e, e, e, (o, e o] oH— [ JI : po—
00 l..’“: [ T ] 2441000000 GHz|
| ¥ = — i
m. | | | Span 0 Hz CF Step|
I | | Sweep 10,00 ms (1001 pts) 1000000:::
g v b i .
AEEEREE eV — T —
&0 EEEREUI 4120 ms| _1.01 dBm, req o::
1
iCenter 2.441000000 GHz ' Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
o e |-
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CH 78 Time Interval between hops

CH 78 Transmission Time

e Seecim A E=Tr3 = m—rry " =
g W] R1ATA8 8 125 06, 2015
E—- - - 7| Frequency
enter Freq fd—ﬁ'ﬁﬁﬁ'—'b'{;‘"ﬁ I PEE Avg Type: Leg-Par anier F;.q T d—ﬁ‘ﬁﬁﬁ_’b‘éﬂ i R Avg Trpe: Log-Pwr 13345
Famintow . SATen: 30 4B T L ar: 20 08 st
Auto Tune MRr3 5.920 ms| Auto Tune
1048idiv  Ref 20.00 dBm 10d8idiv__Ref 20.00 dBm 1.29dB
-oa T o4 T
| it 73 3 Center Freq
100 { ¥ e | 2280000000 GHz
— | |
| | l StartFreq
100 o T 2480000000 GHz,
| |
it | : ‘-OE ot g b niiid StopFreq
| 3 2480000000 Gz,
00 00
0o | | n 0 Hz| CF Step|
] | | Sweep 10.00 ms (1001 pts) 1.000000 MHz
Man|
a0 " | i | : ] r \ -
00 FreqOfiset
0Hz
Mo I 1
iCenter 2480000000 GHz Span 0 Hz I}ﬂ
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pis) B
= STATLS I.m. sTaT
Note:

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

report.
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 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
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.10: 2013; 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)
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
00 2402 1150 -- NA
Figure Channel 00:
ri Agilent Spectrum Analyzer - Swept SA Ii"ﬂ”g_
| T [ RF [50a ac | [ [ SENSE:INT] | ALIGN AUTO  [10:28:12 AMJan 086, 2015
|ICenter Freq 2.402000000 GHz | Avg Type: Log-Pwr TCE[123as5g|  Freduency
PNO: Wide C 1rig: Free Run TYPE| M WARAMAY
IFGain:iLow — #Atten: 30 dB oeT|P NNNNN
MKr2 2.401 42 GHzZ Auto Tune
10g8idi_Ref 20.00 dBm -20.01 dBm
100 1 Center Freq
0. 2.402000000 GHz
0.0 .2 3
-19.41 dbm)|
<o StartFreq
-300 2.397000000 GHz
-40.0
-500
. Stop Freq
’ 2.407000000 GHz
-70.0
Center 2402000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
7 | Man
1 N f 2.402 00 GHz 0.59 dBm
2l N T 240142 GHz -20.01 dBm
3| N [ 2.402 57 GHz -19.91 dBm FreqOffset
4 OHz
5 =
3
7
8
9
10
11 "
MSG STATUS
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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 Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1150 - NA
Figure Channel 39:
ri: Agilent Spectrum Analyzer - Swept SA (=0 =R
Jxi RL | RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [10:37:58 AMJan 086, 2015 F
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o 1rig: Free Run TYPE|M
IFGainiow — #Atten: 30 dB oET/P NNNN'N
Mkr2 2.440 42 GHz Auto Tune
10 gBldiv Ref 20.00 dBm -19.71 dBm
10.0 1 CenterFreq
0. 2.441000000 GHz
100 02 3
E -19.01 dBEI
a0 StartFreq
=00 2.436000000 GHz
-400
-50.0 — I L.
o Stop Freq
’ 2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz|
| Man
1 N f 2.44100 GHz 0.99 dBm
2l N f 2.440 42 GHz -19.71 dBm
3[ N f 244157 GHz 19.43 dBm Freq Offset
4 0 Hz
5 E
3
7
8
7
1 L

MSG

[STATUS
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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 Frequency Measurement Level Required Limit Result
’ (MHz) (kHz) (kHz)
78 2480 1150 - NA
Figure Channel 78:
ri: Agilent Spectrum Analyzer - Swept SA (=0 =R
I RrRL [ RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [10:47:19 AMJan 086, 2015 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o 1rig: Free Run TYPE| M WAARAMAY
IFGainiow — #Atten: 30 dB oET/P NNNN'N
Mkr2 2.479 42 GHz Auto Tune
19 g8/ Ref 20.00 dBm -18.87 dBm
10.0 1 Center Freq
000 2.480000000 GHz
100 2 3 I—
. -18.41 dBm)|
oo StartFreq
300 2.475000000 GHz
-400
500 - W NS, | W 1
. Stop Freq
’ 2.485000000 GHz
-70.0
Center 2480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
| Man
1] N i 2.480 00 GHz 1.59 dBm
2l N [ 2.479 42 GHz -18.87 dBm
3| N i 2.480 57 GHz 18.94 dBm Freq Offset
4 0Hz
5 =
6
7
8
7
1 A
MSC STATUS
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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)
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
00 2402 1390 -- NA
Figure Channel 00:
ri Agilent Spectrum Analyzer - Swept SA Ii"ﬂ”g_
| T [ RF [50a ac | [ [ SENSE:INT] | ALIGN AUTO  [11:10:49 AMJan 06, 2015
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr Tace[io3455 |  Frequency
PNO: Wide C 1rig: Free Run TYPE| M WA
IFGainiLow © #Atten: 30 dB per|P NNNNN
MKr2 2.401 30 GHzZ Auto Tune
10gBidiv_Ref 20.00 dBm -19.53 dBm
100 1 CenterFreq
0. 2.402000000 GHz
104 2 3
0 ’ 1302 dBim|
i StartFreq
-0 2.397000000 GHz
-40.0
-500 —_ —
. Stop Freq
’ 2.407000000 GHz
-70.0
Center 2402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
7 | Man
1 N f 2.402 00 GHz 0.98 dBm
2l N T 2.40130 GHz -19.53 dBm
3| N [ 2.402 69 GHz 19.14 dBm FreqOffset
4 0 Hz
5 =
3
7
8
9
10
11 i
MSG 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 Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1390 - NA
Figure Channel 39:
ri: Agilent Spectrum Analyzer - Swept SA (=0 =R
Jxi RL | RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [11:18:31 AMJan 086, 2015 F
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o 1rig: Free Run TYPE|M
IFGainiow — #Atten: 30 dB oET/P NNNN'N
Mkr2 2.440 30 GHz Auto Tune
1By _Ref 20.00 dBm -19.65 dBm
10.0 1 Center Freq
0. 2.441000000 GHz
100 2 3
- ’ -18 &7 dBm|
i StartFreq
=00 2.436000000 GHz
-400
-50.0
o Stop Freq
’ 2.446000000 GHz
-70.0
Center 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz|
| Man
1 N f 2.440 99 GHz 1.13 dBm
2l N f 2.440 30 GHz -19.65 dBm
3[ N f 244169 GHz 19.05 dBm Freq Offset
4 0 Hz
5 =
3
7
8
7
1 L

MSG

[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)(2480MHz)
Channel No Frequency Measurement Level Required Limit Result
’ (MHz) (kHz) (kHz)
78 2480 1390 - NA
Figure Channel 78:
ri: Agilent Spectrum Analyzer - Swept SA (=0 =R
Jxi RL | RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [11:35:52 AMJan 086, 2015 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o 1rig: Free Run TYPE| M WA
IFGainiow — #Atten: 30 dB oET/P NNNN'N
Mkr2 2.479 30 GHz Auto Tune
10 gBldiv Ref 20.00 dBm -19.21 dBm
100 1 Center Freq
000 2.480000000 GHz
104 2 3 I—
' REECE:D |
00 StartFreq
=00 2.475000000 GHz
-400
-50.0 —
o Stop Freq
’ 2.485000000 GHz
-70.0
Center 2.430000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts) 1.000000 MHz
2| Man
1] N i 2.479 99 GHz 1.42 dBm
2l N [ 2.479 30 GHz -19.21 dBm
3| N i 2.480 69 GHz 18.76 dBm Freq Offset
4 0 Hz
5 E
6
7
8
7
1 |
MSC STATUS
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11. EMI Reduction Method During Compliance Testing

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