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DISCLAIMERS

This report is the confidential property of the client. For the protection of our clients and ourselves, extracts from this test report cannot be produced
without prior written approval from Criterion Technology. Reproduction of the complete report can be performed at the client’s discretion.

The client is aware that Criterion Technology has performed testing in accordance with the applicable standard(s). Test data is accurate within ANSI
parameters for Emissions testing, unless a specific level of accuracy has been defined in writing prior to testing, by Criterion Technology and the
client.

Criterion Technology reports apply only to the specific Equipment Under Test (EUT) sample(s) tested under the test conditions described in this
report. If the manufacturer intends to use this report as a document demonstrating compliance of this model, additional models of this product must
have electrical and mechanical characteristics identical to the device tested for this report. Criterion Technology shall have no liability for any
deductions, inferences, or generalizations drawn by the client or others from Criterion Technology issued reports.

Total liability is limited to the amount invoiced for the testing of this EUT and the contents of this report are not warranted.

Compliance with the appropriate governmental standards is the responsibility of the manufacturer.

Any questions regarding this report should be directed to:

Laboratory Director

Criterion Technology Corp.

P.O. Box 489

1350 Tolland Road

Rollinsville, Colorado 80474

Phone: (303) 258-0100

Fax: (303) 258-0775

mailto:laboratory director@criteriontech.com

NVLAP Note: Criterion Technology is accredited by the National Voluntary Laboratory Accreditation Program (NVLAP) for the specific scope of
accreditation under Lab Code 100396-0.

This report may contain data which is not covered b y the NVLAP accreditation.

This report must not be used by the client to claim product endorsement by NIST or any agency of the Federal Government.
Criterion Technology has been accredited by the following groups:

NVLAP (#100396-0)

FCC (#90688)

BSMI (#SL2-IN-007R)

VCCI (1255) member number (A-0102) registration number
Nemko (#ELA-214)

NMi (EU Competent Body Accreditation)

Industry Canada (#IC 3301A-1).

The National Institute for Standards and Technology (NIST) has designated Criterion Technology a Conformity Assessment Body (CAB)
for Taiwan (BSMI # SL2-IN-E-007R) and Korea (US0026).

All Criterion Technology instrumentation and access ories used to test products for compliance to the i ndicated standards are
calibrated regularly in accordance with ISO 9002, ISO 17025, ANSI/NCSL Z540-1-1994 and are traceable to national standards.
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EMC QUALIFICATION TEST REPORT
DONGLE,
ESI RF RQ TRANS

1.0 EXECUTIVE SUMMARY

1.1 PURPOSE

The purpose of this report is to present EMC tash dnd demonstrate conformity to the requiremefntise prescribed
standards for Emissions and/or Immunity.

1.2 CONFORMITY

The test article was tested to the standards liat@&@ble | with the indicated conformity statuall test methods were
performed in accordance to with the standardsdiste

TABLE I. EMISSIONS CONFORMITY SUMMARY

TEST TYPE COMPLIANCE TESTING TEST PRODUCT CONFORMITY
STANDARD TECHNIQUE DESCRIPTION CLASSIFICATION STATUS
X Publication 558074
B FCC Part 15.109 Unintentional Radiated Emissions PASSED
XI FCC Part 15.205
XI FCC Part 15.209
EMISSIONS ECC Part 15 X ECC Part 15.247 Intentional Radiated Emissions Class B PASSED

X

ECC Part 15.105
Conducted Emissions 1 PASSED

1.3 EQUIPMENT UNDER TEST (EUT)
EUT NAME(S): Dongle

MODEL NUMBER(S): ESI RF RQ TRANS

1 Measurement of Conducted Emissions do not appiheiEUT is powered by an external DC power saurce

CONFIDENTIAL AND PROPRIETARY
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2.0 EMISSIONS TEST STANDARDS
FCC Part 15 Class B

2.1 [X] UNINTENTIONAL RADIATED EMISSIONS — 30 MHZ TO 1000 MHZ

Measurements fdRadiated Emissions were performed with the transceiver in receive enoder the frequency range of
30 MHz to 1000 MHz in the horizontal and verticatenna polarities to the requirements of:

FCC Part 15.109

Testing Conditions

Date of Test: September 10, 2012
Temperature: 20°C

Relative Humidity: 44%

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Distance

Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

Xl Rohde and Schwarz Receiver, ESVS-30 X Hewlett-Packard Quasi-Peak Detector, HP 85650A
XI Mini Circuits Pre-Amp #2
XI Chase BiLog Antenna, Model 1121

Test Accessories: See Appendix C for support equipment details

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 30 MHz to 1000 MHz

Minimum Margin to Limit -10.33 dBat 82.9808 MHz

Uncerainty Horizontal under 200 MHz: 4.64 dB
Uncerainty Horizontal over 200 MHz: 4.04 dB
Uncerainty Verticle under 200 MHz: 485 dB
Uncerainty Verticle over 200 MHz: 464 dB

Detector:Peak
Resolution Bandwidth100 kHz

Measured iaw FCC publication KDB 558074 para. 5ahd 5.4.2

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.2 [X RECEIVER SPURIOUS & UNINTENTIONAL RADIATED EMISS IONS - 30 MHZ TO 1000 MHZ

Measurements fdRadiated Emissions were performed with transceiver in receive moder dkie frequency range of
30 MHz to 1000 MHz with horizontal and verticatamna polarities to the requirements of:

FCC Part 15.109

Testing Conditions

Date of Test: September 10, 2012
Temperature: 20°C

Relative Humidity: 44 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Distance

Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

XI HP8566B Spectrum Analyzer XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A
XI Mini Circuits Pre-Amp #2 X Veratech Pre-Amp #3
X Chase BiLog Antenna, Model 1121 XI Antenna Research, Horn Antenna, Model DRG118/A

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 30 MHz to 1000 MHz

Minimum Margin to Limit  -10.33 dB at 82.9808 MHz

Detector:Peak
Resolution Bandwidth100 kHz

Measured iaw FCC publication KDB 558074 para. 5ahd 5.4.2

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.3 [X TRANSMITTER SPURIOUS & UNINTENTIONAL RADIATED E MISSIONS - 30 MHZ TO 1000 MHZ

Measurements fdRadiated Emissions were performed with transceiver in transmit moderdhe frequency range of
30 MHz to 1000 MHz with horizontal and verticatamna polarities to the requirements of:

FCC Part 15.247

Testing Conditions

Date of Test: September 10, 2012
Temperature: 20°C

Relative Humidity: 44 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Distance

Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

XI HP8566B Spectrum Analyzer XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A
XI Mini Circuits Pre-Amp #2 X] Veratech Pre-Amp #3
Xl Chase BiLog Antenna, Model 1121 [X] Antenna Research, Horn Antenna, Model DRG118/A

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 30 MHz to 1000 MHz

Minimum Margin to Limit -10.33 dBat 82.9808 MHz

Detector:Peak
Resolution Bandwidtht00 kHz

Measured iaw FCC publication KDB 558074 para. 5ahd 5.4.2

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.4 [X] UNINTENTIONAL RADIATED EMISSIONS — 1 GHZ TO 12.5 GHZ

Measurements fdRadiated Emissions were performed with the transceiver in receive enoder the frequency range of 1
GHz to 12.5 GHz in the horizontal and vertical ani polarities to the requirements of:

FCC Part 15.109

Testing Conditions

Date of Test: September 6, 2012
Temperature: 20°C

Relative Humidity: 46%

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Distance

Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

X Rohde and Schwarz Receiver, ESVS-30 X Hewlett-Packard Quasi-Peak Detector, HP 85650A
XI Mini Circuits Pre-Amp #2
XI Chase BiLog Antenna, Model 1121

Test Accessories: See Appendix C for support equipment details

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 1 GHz to 12.5 GHz

Minimum Margin to Limit -26.54 dBat 2409.4778 MHz

Uncerainty Horizontal under 200 MHz: 4.64 dB
Uncerainty Horizontal over 200 MHz: 4.04 dB
Uncerainty Verticle under 200 MHz: 485 dB
Uncerainty Verticle over 200 MHz: 464 dB

Detector:Average
Resolution Bandwidtht. MHz
Video Bandwidthl MHz

Measured iaw FCC publication KDB 558074 para. 5ahd 5.4.2

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.5 [X] INTENTIONAL RADIATOR — RADIATED EMISSIONS

Measurements fdRadiated Emissions were performed over the frequency range of 1 @H4 GHz with horizontal and
vertical antenna polarities to the requirements of:

FCC Part 15.205

FCC Part 15.209
FCC Part 15.247

Testing Conditions

Date of Test: August 31, 2012
Temperature: 21°C

Relative Humidity: 41 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP/LWS

Duty Cycle: Transmitter software configured for ¥@uty cycle
Power levels: Radiated power measured. EUT hasadtantenna with no provision for conducted measient

Test Location

Criterion Technology Open Area Test Site

Test Distance
Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

Xl Hewlett-Packard Spectrum Analyzer, HP 8566B
XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A

X Veratech Pre-Amp #3
Xl Antenna Research, Horn Antenna, Model DRG118/A

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 1 GHz to 24 GHz

Fundamental Minimum Margin to Limit: -24.50 dBat 2404.970 GHz

Detector:Peak
Resolution Bandwidtht. MHz

Video Bandwidth3 MHz

Measured iaw FCC publication KDB 558074 para 52.fitocedure PK2..
Spurious & Harmonics Minimum Margin to Limit: -7.49 dBat 12402.3600 GHz

Detector:Peak
Resolution Bandwidtht. MHz

Video Bandwidth3 MHz

Measured iaw KDB 558074 para 5.4.1.1 and 5.4.1.2

Remarks
See: APPENDIX A for EUT Photographs

APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.6 BANDEDGE

Measurements fdBandedge were performed with transceiver in transmit moderdhe frequency range of
2310 MHz to 2500 MHz with horizontal and vertieaitenna polarities to the requirements of:

FCC Part 15.247

Testing Conditions

Date of Test: August 28, 2012
Temperature: 21° C

Relative Humidity: 42 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Distance

Antenna Distance: 3 meter(s) Final Measurement(s)

Test Equipment

X HP8566B Spectrum Analyzer XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A
X Mini Circuits Pre-Amp #2 X Veratech Pre-Amp #3
XI Chase BiLog Antenna, Model 1121 [X] Antenna Research, Horn Antenna, Model DRG118/A

Test Results of Radiated Emissions

Test Status: PASSED Frequency Range: 2310 MHz to 2500 MHz

Low Channel:
Detector:Peak Max Level (dBuV):35.73Margin to Limit; -38.27

High Channel:
Detector:Average Max Level (dBuV)46.03 Margin to Limit: -7.97

Measured iaw FCC publication KDB 558074 para 5244.

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.7

FREQUENCY LIMITS

Measurements for bandwidth, band edges, numbédrasfrels were performed in accordance with the Qipesato the

Requirements of:

FCC Part 15.205
FCC Part 15.209
FCC Part 15.247

Testing Conditions

Date of Test: August 28, 2012

Temperature: 21°C
Relative Humidity: 42 %
Test Voltage: 120 VAC 60 Hz

Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Equipment

XI Hewlett-Packard Spectrum Analyzer, HP 8566B

XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A

Test Results of Occupied Bandwidth and 20 dB / @dRdedges

Test Status: PASSED

Low Channel:

6 dB lower Bandedge: 2404.215 MHz
6 dB upper Bandedge: 2405.822 MHz
6 dB Occupied Channel Bandwidth: _1.607 MHz

Mid Channel:

6 dB lower Bandedge: 2439.194 MHz
6 dB upper Bandedge: 2440.843 MHz
6 dB Occupied Channel Bandwidth: _1.649 MHz

High Channel:

6 dB lower Bandedge: 2479.222 MHz
6 dB upper Bandedge: 2480.824 MHz
6 dB Occupied Channel Bandwidth: _1.602 MHz

Detector:Average
Resolution Bandwidth100 kHz

Video Bandwidth3 kHz

Measured iaw FCC publication KDB 558074 para 5.1

Low Channel:
20 dB lower Bandedge: 2403.687 MHz
20 dB upper Bandedge: 2406.36 MHz
20 dB Occupied Channel Bandwidth:_2.673 MHz

Mid Channel:
20 dB lower Bandedge: 2438.662 MHz
20 dB upper Bandedge: 2441.37 MHz
20 dB Occupied Channel Bandwidth:_2.708 MHz

High Channel:
20 dB lower Bandedge: 2478.684 MHz
20 dB upper Bandedge: 2481.372MHz
20 dB Occupied Channel Bandwidth:_2.688 MHz

All fundamental 99% (-20 dB) bandwidth emissions eontained within the 2400 to 2783.5 MHz band

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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2.8 POWER SPECTRAL DENSITY

Measurements for Power Spectrum Density were paddrwith the transceiver in the transmit modulatextie in
accordance with the Operations to the Requirenafnts

FCC Part 15.247

Testing Conditions

Date of Test: August 28, 2012
Temperature: 21° C

Relative Humidity: 42 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Equipment

XI Hewlett-Packard Spectrum Analyzer, HP 8566B XI Hewlett-Packard Quasi-Peak Adapter, HP 85650A

Test Results of 3 kHz Power Spectrum Density

Test Status: PASSED
Low Channel:

Minimum Margin to Limit:  -35.7 dBat 2404.635 MHz

Mid Channel:

Minimum Margin to Limit:  -37.0 dBat 2439.645 MHz

High Channel:

Minimum Margin to Limit:  -36.6 dBat 2481.372 MHz

Detector:Peak
Resolution Bandwidtht00 kHz
Video Bandwidth300 kHz

Sweep Time: 5 minutes

Measured iaw KDB 558074 para 5.3.2

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status

CONFIDENTIAL AND PROPRIETARY



CRITERION TECHNOLOGY EMC QUALIFICATION TEST REPORT Sheet 13 of 46
120805-1791FCE0oR ELECTRONIC SOLUTIONS, INC.

29 [X] CONDUCTED EMISSIONS

Measurements faConducted Emissions were performed over the frequency range of 150 80 MHz to the
requirements of:

FCC Part 15.105 Class B

Testing Conditions

Date of Test: September 5, 2012
Temperature: 15° C

Relative Humidity: 44 %

Test Voltage: 120 VAC 60 Hz
Test Operator: SP

Test Location

Criterion Technology Open Area Test Site

Test Equipment

X Hewlett-Packard Spectrum Analyzer, HP 85668
X Rohde and Schwarz Receiver, ESHS-30
Xl Rohde and Schwarz LISN, ESH2-Z5

Test Results of Conducted Emissions

Test Status: PASSED Frequency Range: 150 kHz TO 30 MHz
Minimum Margin to Limit: -36.7 dBat 0.19000 MHz

Uncertainty: 3.66 dBat

Remarks

See: APPENDIX A for EUT Photographs
APPENDIX B for Data Sheets
APPENDIX D for Test Equipment Calibration Status
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3.0 APPENDIX A: EUT PHOTOGRAPHS

3.1 UNINTENTIONAL RADIATED EMISSIONS

Electronic

Solutions

RFRQREC

120508-1791
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3.2 CONDUCTED EMISSIONS

Electronic
Solutions

RFRQREC

120508-1791
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4.0 APPENDIX B: DATA SHEETS

4.1 UNINTENTIONAL RADIATED EMISSIONS PLOT -30 MHZTO 1 GHZ

Criterion Technology Date: September 10, 2012
EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. AHunter D ouglas Company

Tester: SP SpiD: 120508-1791FCC
Test Information: 3 meters, 120 VAC 60 Hz, FCC Part 15 Class B
Test Cond: Temp: 20°C Humidity: 44 %

Test Results (in dBuY/m)

|
ﬁﬁﬁ:'? P X
! ! z ¥
% i1 BG4 i
2 | SR | 1 - P L g ||
e | | Y |
f i o
N | | e 1 | Ll | |

Frequency in MMz
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4.2 UNINTENTIONAL RADIATED EMISSIONS TABLE -30 MHZTO 1 GHZ

Notes:

Fval = Ilval + AF + Cable + Pads — Amp

Where:

Fval is the final electric field in dbuv/m

Ival is the initial reading from the EMC receivargpec an in dbuv.
AF is the antenna factor, a + value is loss

Cable is the cable attenuation in db, a + valless

Pads is the total attenuator loss in db, a + vialless

Amp is the preamplifier gain in db, a + value ispifier gain

A Sample calculation with Ival, AF, Cable, PadsA&p values of
50 dbuv, 18, 4, 3, 32 respectively is:

Fval =50 + 18 + 4 + 3 -32 = 43 dbuv/im

Minimum Margin to Limit: -10.33 dBat 82.9808 MHz

Criterion Technology Mon Sep 10 11:57:44 2012

EUT: Dongle, ESI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. A Hunteouglas Company
Tester: SP

Special ID: 120508-1791

EUT Level: Table top Unit, normal ops

EUT Information: Production Unit

Test information: FCC Part 15 Class B, 3 meter§,\IAC 60 Hz

Table 1: Scan List, sorted by margin to limit FCC-B -50.0dB filter

Freq, MHz  Value  Sts Marginto FCC-B  TT Hght Az Comment
dBuV/m limits (dB)
82.9808 29.67 p -10.33 0 351 H
86.8228 28.97 p -11.03 270 200 H
79.6551 28.41 p -11.59 0 151 H
82.7170 28.18 p -11.82 90 351 H
78.7508 27.92 p -12.08 0 151 H
63.7215 26.11 m -13.89 259 100 \Y/
137.2497 28.54 p -14.98 0 251 \Y
614.3072 29.14 m -16.88 195 152 H
47.7923 22.39 m -17.61 116 100 V
207.1319 23.61 m -19.91 334 100 \Y
269.6508 25.88 p -20.14 270 100 \Y
647.4825 25.02 m -21.00 270 100 H
250.0747 23.58 p -22.44 90 351 H
83.6035 17.45 m -22.55 324 100 \Y/
111.5149 20.78 m -22.74 177 100 V
263.6241 19.13 m -26.89 222 152 V
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Table 2: Scan List for FCC-B, sorted by Frequency;50.0dB filter

Freq, MHz Final Value Sts  Margin to FCC-B 1T Hght Az Comment
dBuV/m limits (dB)
47.7923 22.39 m -17.61 116 100 Vv
63.7215 26.11 m -13.89 259 100 Vv
78.7508 27.92 p -12.08 0 151 H
79.6551 28.41 p -11.59 0 151 H
82.7170 28.18 p -11.82 20 351 H
82.9808 29.67 p -10.33 0 351 H
83.6035 17.45 m -22.55 324 100 V
86.8228 28.97 p -11.03 270 200 H
111.5149 20.78 m -22.74 177 100 \%
137.2497 28.54 p -14.98 0 251 \%
207.1319 23.61 m -19.91 334 100 \%
250.0747 23.58 p -22.44 90 351 H
263.6241 19.13 m -26.89 222 152 \%
269.6508 25.88 p -20.14 270 100 \%
614.3072 29.14 m -16.88 195 152 H
647.4825 25.02 m -21.00 270 100 H

Table 3: Complete Scan List Sorted by Frequency

Freq, MHz |-val before xducr Final value Sts TT Hght Az Time Comment
factors dBuV dBuV/m
47.7923 3541 22.39 m 116 100 V  Mon Sep 10 10:500M2
63.7215 42.30 26.11 m 259 100 V  Mon Sep 10 10:423012
78.7508 42.95 27.92 p 0 151 H  Mon Sep 10 09:55E22
79.6551 43.17 28.41 p 0 151 H  Mon Sep 10 09:55@22
82.7170 42.22 28.18 p 90 351 H  Mon Sep 10 10:08012
82.9808 43.66 29.67 p 0 351 H  Mon Sep 10 10:020422
83.6035 31.36 17.45 m 324 100 V  Mon Sep 10 10:32(12
86.8228 42.63 28.97 p 270 200 H Mon Sep 10 10:20042
111.5149 31.30 20.78 m 177 100 V  Mon Sep 10 103322
137.2497 38.25 28.54 p 0 251 V  Mon Sep 10 10:02B&
207.1319 35.15 23.61 m 334 100 V  Mon Sep 10 108BaM2
250.0747 32.08 23.58 p 90 351 H Mon Sep 10 10:0Z02
263.6241 27.50 19.13 m 222 152 V  Mon Sep 10 1183012
269.6508 34.21 25.88 p 270 100 V  Mon Sep 10 1023(R 2
614.3072 29.36 29.14 m 195 152 H  Mon Sep 10 10468012
647.4825 24.44 25.02 m 270 100 H  Mon Sep 10 10232012

Emissions were maximized per Criterion procedure CT0457 Sec. 5.6.4 which details turntable rotation 0-360° raising
the antenna 1-4 meters horizontal and vertical poliarity, and cable movement to maximize readings.
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Sheet 19 of 46

4.3 RECEIVER SPURIOUS & UNINTENTIONAL RADIATED EMISSION S PLOT -30MHZ TO 1 GHZ

Criterion Technology Date: September 10, 2012
EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. AHunter D  ouglas Company

Tester: SP SpiD: 120508-1791FCC
Test Information: 3 meters, 120 VAC 60 Hz, FCC Part 15 Class B
Test Cond: Temp: 20°C Humidity: 44 %

Test Results (in dBuV/m)

oo ST

e
o O s
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S

Frequency in MHz

SPCL
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Sheet 20 of 46 EMC QUALIFICATION TEST REPORT CRITERION TECHNOLOGY
120805-1791FCEoR ELECTRONIC SOLUTIONS, INC.

4.4 RECEIVER SPURIOUS & UNINTENTIONAL RADIATED EMISSION S TABLE —30 MHZ TO 1 GHZ

Notes:
Fval = Ilval + AF + Cable + Pads — Amp

Where:

Fval is the final electric field in dbuv/m

Ival is the initial reading from the EMC receivargpec an in dbuv.
AF is the antenna factor, a + value is loss

Cable is the cable attenuation in db, a + valless

Pads is the total attenuator loss in db, a + vialless

Amp is the preamplifier gain in db, a + value ispifier gain

A Sample calculation with Ival, AF, Cable, PadsA&p values of
50 dbuv, 18, 4, 3, 32 respectively is:

Fval =50 + 18 + 4 + 3 -32 = 43 dbuv/m

Minimum Margin to Limit: -10.33 dBat 82.9808 MHz

Criterion Technology Mon Sep 10 12:25:03 2012

EUT: Dongle, ESI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. A Huntesuglas Company

Tester: SP

Special ID: 120508-1791

EUT Level: Table top Unit, normal ops

EUT Information: Production Unit

Test information: FCC Part 15 Class B Spurious Eiorss, 3 meters, 120 VAC 60 Hz

Table 1: Scan List, sorted by margin to limit SPCL,-50.0dB filter

Freq, MHz Value Sts Marginto SPCI  TT Hght Az Comment
dBuV/m limits (dB)
82.9808 29.67 p -10.33 0 351 H
86.8228 28.97 p -11.03 270 200 H
79.6551 28.41 p -11.59 0 151 H
82.7170 28.18 p -11.82 90 351 H
78.7508 27.92 p -12.08 0 151 H
63.7215 26.11 m -13.89 259 100 V
137.2497 28.54 p -15.46 0 251 \%
614.3072 29.14 m -16.86 195 152 H
47.7923 22.39 m -17.61 116 100 Vv
269.6508 25.88 p -20.12 270 100 \%
207.1319 23.61 m -20.39 334 100 \%
647.4825 25.02 m -20.98 270 100 H
250.0747 23.58 p -22.42 90 351 H
83.6035 17.45 m -22.55 324 100 V
111.5149 20.78 m -23.22 177 100 \
263.6241 19.13 m -26.87 222 152 \
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Table 2: Scan List for SPCL, sorted by Frequency,50.0dB filter

Freq, MHz Final Value Sts

47.7923
63.7215
78.7508
79.6551
82.7170
82.9808
83.6035
86.8228
111.5149
137.2497
207.1319
250.0747
263.6241
269.6508
614.3072
647.4825

dBuV/m
22.39
26.11
27.92
28.41
28.18
29.67
17.45
28.97
20.78
28.54
23.61
23.58
19.13
25.88
29.14
25.02

Margin to SPCL

limits (dB)

33530530 3T30°0TTT 33

-17.61
-13.89
-12.08
-11.59
-11.82
-10.33
-22.55
-11.03
-23.22
-15.46
-20.39
-22.42
-26.87
-20.12
-16.86
-20.98

Table 3: Complete Scan List Sorted by Frequency

Freq, MHz |-val before xduc Final value Sts

47.7923
63.7215
78.7508
79.6551
82.7170
82.9808
83.6035
86.8228
111.5149
137.2497
207.1319
250.0747
263.6241
269.6508
614.3072
647.4825

factors dBuV dBuV/m
35.41 22.39
42.30 26.11
42.95 27.92
43.17 28.41
42.22 28.18
43.66 29.67
31.36 17.45
42.63 28.97
31.30 20.78
38.25 28.54
35.15 23.61
32.08 23.58
27.50 19.13
34.21 25.88
29.36 29.14
24.44 25.02

S3Soc 33T 3T 3TOTTTOT 3 3

T

116
259
0
0
90
0
324
270
177
0
334
90
222
270
195
270

T

116
259

90

324
270
177

334
90
222
270
195
270

Haght

100
100
151
151
351
351
100
200
100
251
100
351
152
100
152
100

Hght

100
100
151
151
351
351
100
200
100
251
100
351
152
100
152
100

Az

ITI<K<K<KIK<<KIKIIIILL

Az Comment

ITIKKIK<K<KIKIITIILKL

Time
Mon Sep 10 10:52012
Mon Sep 10 10:423002
Mon Sep 10 09:5522
Mon Sep 10 09:55822
Mon Sep 10 10:08044
Mon Sep 10 10:026422
Mon Sep 10 10:32012
Mon Sep 10 10:2042
Mon Sep 10 10820 2
Mon Sep 10 10:028&
Mon Sep 10 1088 2
Mon Sep 10 10:0Z002
Mon Sep 10 1183012
Mon Sep 10 1083€R 2
Mon Sep 10 10568012
Mon Sep 10 1023p00.2

Comment
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4.5 TRANSMITT SPURIOUS & UNINTENTIONAL RADIATED EMISSIO NS PLOT -30MHZTO 1 GHZ

Criterion Technology Date: September 10, 2012
EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. AHunter D  ouglas Company

Tester: SP SpiD: 120508-1791FCC
Test Information: 3 meters, 120 VAC 60 Hz, FCC Part 15 Class B
Test Cond: Temp: 20°C Humidity: 44 %

Test Results (in dBuvV/m)

SPCL
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Frequency in MHz
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CRITERION TECHNOLOGY EMC QUALIFICATION TEST REPORT Sheet 23 of 46
120805-1791FCE0oR ELECTRONIC SOLUTIONS, INC.

4.6 TRANSMITT SPURIOUS & UNINTENTIONAL RADIATED EMISSIO NS TABLE —30 MHZ TO 1 GHZ

Notes:

Fval = Ilval + AF + Cable + Pads — Amp

Where:

Fval is the final electric field in dbuv/m

Ival is the initial reading from the EMC receivargpec an in dbuv.
AF is the antenna factor, a + value is loss

Cable is the cable attenuation in db, a + valless

Pads is the total attenuator loss in db, a + vialless

Amp is the preamplifier gain in db, a + value ispifier gain

A Sample calculation with Ival, AF, Cable, PadsA&p values of
50 dbuv, 18, 4, 3, 32 respectively is:

Fval =50 + 18 + 4 + 3 -32 = 43 dbuv/m

Minimum Margin to Limit: -10.33 dBat 82.9808 MHz

Criterion Technology Mon Sep 10 15:44:49 2012

EUT: Dongle, ESI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. A Huntesuglas Company

Tester: SP

Special ID: 120508-1791

EUT Level: Table top Unit, normal ops

EUT Information: Production Unit

Test information: FCC Part 15 Tx Spurious EmissiGless B, 3 meters, 120 VAC 60 Hz

Table 1: Scan List, sorted by margin to limit SPCL,-50.0dB filter

Freq, MHz Value Sts Marginto SPCL  TT Hght Az Comment
dBuV/m limits (dB)
82.9808 29.67 q -10.33 0 351 H
207.1319 33.62 q -10.38 180 200 \%
83.6035 29.52 q -10.48 180 200 H
63.7215 29.38 q -10.62 0 151 H
47.7923 29.23 q -10.77 180 200 H
111.5149 33.23 q -10.77 0 151 H
86.8228 28.97 q -11.03 270 200 H
82.7170 28.18 q -11.82 90 351 H
78.7508 28.14 q -11.86 180 151 H
614.3072 33.94 q -12.06 270 151 H
137.4424 31.08 q -12.92 180 100 \%
137.2497 28.63 q -15.37 0 200 \%
269.6508 29.82 q -16.18 270 200 H
79.6551 22.49 m -17.51 150 200 V
250.0747 28.14 q -17.86 180 200 H
263.6241 25.89 q -20.11 90 200 H
647.4825 25.49 q -20.51 270 151 H
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EMC QUALIFICATION TEST REPORT
120805-1791FCEoR ELECTRONIC SOLUTIONS, INC.

Table 2: Scan List for SPCL, sorted by Frequency,50.0dB filter

Freq, MHz Final Value Sts

47.7923
63.7215
78.7508
79.6551
82.7170
82.9808
83.6035
86.8228
111.5149
137.2497
137.4424
207.1319
250.0747
263.6241
269.6508
614.3072
647.4825

dBuV/m
29.23
29.38
28.14
22.49
28.18
29.67
29.52
28.97
33.23
28.63
31.08
33.62
28.14
25.89
29.82
33.94
25.49

limits (dB)

000000000000 3000

-10.77
-10.62
-11.86
-17.51
-11.82
-10.33
-10.48
-11.03
-10.77
-15.37
-12.92
-10.38
-17.86
-20.11
-16.18
-12.06
-20.51

Margin to SPCL

Table 3: Complete Scan List Sorted by Frequency

Freq, MHz I-val before xduciFinal value Sts

factors dBuV dBuV/m
47.7923 42.25 29.23
63.7215 45,57 29.38
78.7508 43.17 28.14
79.6551 37.25 22.49
82.7170 42.22 28.18
82.9808 43.66 29.67
83.6035 43.43 29.52
86.8228 42.63 28.97
111.5149 43.75 33.23
137.2497 38.34 28.63
137.4424 40.78 31.08
207.1319 45.16 33.62
250.0747 36.64 28.14
263.6241 34.26 25.89
269.6508 38.15 29.82
614.3072 34.16 33.94
647.4825 24.91 25.49

000000000000 3000

T

T

180
0
180
150
90
0
180
270
0
0
180
180
180
90
270
270
270

Hght

180
0
180
150
90
0
180
270
0
0
180
180
180
90
270
270
270

Hght

200
151
151
200
351
351
200
200
151
200
100
200
200
200
200
151
151

Az

200
151
151
200
351
351
200
200
151
200
100
200
200
200
200
151
151

Az

IIIII<<<IIIIIK<IICT

=
3
@D

ITIIII<K<<<IIIII<<ITICI ‘

CRITERION TECHNOLOGY

Comment

Comment

Mon Sep 10 14:22(82
Mon Sep 10 14:32(A22
Mon Sep 10 14:2502
Mon Sep 10 14:420442
Mon Sep 10 10:08044
Mon Sep 10 10:02042 2
Mon Sep 10 14:28002
Mon Sep 10 10:2042
Mon Sep 10 14:32(82
Mon Sep 10 14:32(8(®
Mon Sep 10 148202
Mon Sep 10 1472202
Mon Sep 10 1483012
Mon Sep 10 14:22042
Mon Sep 10 143380 2
Mon Sep 10 1443012
Mon Sep 10 1443012
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120805-1791FCE0oR ELECTRONIC SOLUTIONS, INC.

4.7 UNINTENTIONAL RADIATED EMISSIONS PLOT -1 GHZ TO 12 .5 GHZ

Criterion Technology Date: September 6, 2012

EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. AHunter D  ouglas Company

Tester: SP SpiD: 120508-1791FCC
Test Information: 3 meters, 120 VAC 60 Hz, FCC Part 15 Class B
Test Cond: Temp: 20°C Humidity: 46 %

Test Results (in dBuvV/m)

Freguency in MMz
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120805-1791FCEoR ELECTRONIC SOLUTIONS, INC.

4.8 UNINTENTIONAL RADIATED EMISSIONS TABLE-1GHZTO 1 2.5GHZ

Notes:

Fval = Ilval + AF + Cable + Pads — Amp

Where:

Fval is the final electric field in dbuv/m

Ival is the initial reading from the EMC receivargpec an in dbuv.
AF is the antenna factor, a + value is loss

Cable is the cable attenuation in db, a + valless

Pads is the total attenuator loss in db, a + vialless

Amp is the preamplifier gain in db, a + value ispifier gain

A Sample calculation with Ival, AF, Cable, PadsA&p values of
50 dbuv, 18, 4, 3, 32 respectively is:

Fval =50 + 18 + 4 + 3 -32 = 43 dbuv/m

Minimum Margin to Limit: -26.54 dBat 2409.4779 MHz

Criterion Technology Thu Sep 06 11:26:23 2012

EUT: Dongle, ESI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. A Hunteouglas Company
Tester: SP

Special ID: 120508-1791

EUT Level: Table top Unit, normal ops

EUT Information: Production Unit

Test information: FCC Part 15 Class B, 3 meter§,\IAC 60 Hz

Table 1: Scan List, sorted by margin to limit FCC-B -60.0dB filter

Freq, MHz Value Sts Margin to FCCB T Haght Az Comment
dBuV/m limits (dB)

2409.4778 27.44 a -26.54 180 100 H

1557.0275 24.16 a -29.82 180 100 H

Table 2: Scan List for FCC-B, sorted by Frequency;60.0dB filter

Freq, MHz Final Value Sts Marginto FCC-B TT Haght Az Comment
dBuV/m limits (dB)

1557.0275 24.16 a -29.82 180 100 H

2409.4778 27.44 a -26.54 180 100 H

Table 3: Complete Scan List Sorted by Frequency

Freq, MHz I-val before xduc Final value Sts TT Hght Az Time Comment
factors dBuV  dBuV/m

1557.0275 30.92 24.16 a 180 100 H Thu Sep 06 10:46:27 2012

2409.4778 30.57 27.44 a 180 100 H Thu Sep 06 10:46:32 2012
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120805-1791FCE0oR ELECTRONIC SOLUTIONS, INC.

4.9 INTENTIONAL RADIATED EMISSIONS TABLE

Criterion Technology

EUT: Dongle, RSI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. A Hunter D
Tester: SP
Test Cond:

Date: August 31, 2012

ouglas Company
SpiD: 120508-1791FCC
Temp: 21°C Humidity: 41 %
Duty Cycle: Transmitter software configured for ¥@uty cycle
Power levels: Radiated power measured. EUT hasadtantenna with no provision for conducted measient

Set detector to Peak and determine ctr. Freq.
Set span to zero. Set freq. To ctr. Freq. -500Hz
Set RBW = 1MHz

Set VBW = 3 MHz

Set detector

Record the radiated measurement taken at 3 meters
Set freq. To ctr freq. + 500kHz
Record the radiated measurement taken at 3 meters
Sum the spectral levels in power units.

Columns 3 and 4 are the instrument raw readindgeesé readings are added and then the appropriagetions factors
For antenna gain, amplifier gain, cable loss, etclaen added in by column 7.

Fundame| Chan 1 MHz 1 MHz EBW EBW EBW AZ/ P|A| EIRP EIRP FCC | Margin
ntal freq. nel RBW 3 m | RBW 3 m | Radiated Raw| Radiated Radiated Elev 0| X per per limit | to limit
(GHz) setting | Radiated | Radiated power Raw power| power i | 558074 | 558074 30 (dB)
Raw Raw inmw & in (dBuV) | corrected s | inmw | indBm | dBm
Power @ | Power @ (dBm) @ @ EMC with
EMC EMC EMC receiver| receiver | transducer
receiver receiver @ 3m @ 3m factor
for ctr for ctr in
freq freq plus (dBuV/m)
minus 500 500 kHz @ 3m
kHz (mw) (mw)
2404.970 Low 0.12 0.123 0.243 (-6.14) 100.86 104.13108/323| H| X 7.71 8.817 30 -21.13
2439.970| Middle 0.1023 0.0955 0.1978 (-7.04) 99.96 102.81 109/302 H X 5.69 7.5 30 -22.45
2479.955 High 0.0955 0.0933 0.1888 (-7.24) 99.76 2140 | 105/321] H| X 4.78 6.88 30 -23.12
2404.970 Low 0.1096 0.123 0.2326 (-6.33) 100.67 903 | 112/349] V| Y 7.38 8.68 30 -21.32
2439.970| Middle 0.1175 0.1148 0.2323 (-6.34) 100.66 103.51 112/350 V| Y| 6.68 8.25 30 -21.75
2479.955 High 0.0912 0.089 0.1802 (-7.44) 99.56 901 | 112/353] V| Y 4.65 6.68 30 -23.32
2404.970 Low 0.1659 0.1698 0.3357 (-4.714) 102.26 5.88 104/205 V| Z| 10.64 10.27| 30 -19.73
2439.970| Middle 0.1698 0.1659 0.3357(-4.74) 102.26 105.11 102/208 V| Z 9.66 9.86 30 -20.15
2479.955 High 0.1479 0.1445 0.2924 (-5.34) 101.66 04.04 104/206f V| Z 7.55 8.78 | 30 -21.22
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EMC QUALIFICATION TEST REPORT

120805-1791FCEoR ELECTRONIC SOLUTIONS, INC.

CRITERION TECHNOLOGY

Harmonic | Frequency F val FCC |Marginto| Elev AZ Pol Orientation |Antennas
Number (Bold => (dBuV) | limit, 54 |Limit (db)
restricted band) (dBuVv)
2 4808.9480 38.90 54 -15.10 104.7 68 \Y Y DRG 118A
2 4878.9520 36.80 54 -17.20 101.6 69 \Y Y DRG 118A
2 4960.9440 36.90 54 -17.10 103.7 69 \Y Y DRG 118A
3 7213.4220 27.00 54 -27.00 * * * Y DRG 118A
3 7318.4280 36.28 54 -17.72 * * * Y DRG 118A
3 7441.4160 36.28 54 -17.72 * * * Y DRG 118A
4 9617.8960 49.20 69.58 -20.38 * * * Y DRG 118A
4 9757.9040 49.20 69.58 -20.38 * * * Y DRG 118A
4 9921.8880 49.20 69.58 -20.38 * * * Y DRG 118A
5 12022.3700 28.00 54 -26.00 * * * Y DRG 118A
5 12197.3800 46.51 54 -7.49 * * * Y DRG 118A
5 12402.3600 46.51 54 -7.49 * * * Y DRG 118A
6 14426.8440 41.47 69.58 -28.11 * * * Y 3160 horn
6 14636.8560 41.47 69.58 -28.11 * * * Y 3160 horn
6 14882.8320 41.47 69.58 -28.11 * * * Y 3160 horn
7 16831.3180 45.99 69.58 -23.59 * * * Y 3160 horn
7 17076.3320 45.99 69.58 -23.59 * * * Y 3160 horn
7 17363.3040 45.99 69.58 -23.59 * * * Y 3160 horn
8 19235.7920 26.50 54 -27.50 * * * Y SA 12A-18
8 19515.8080 26.50 54 -27.50 * * * Y SA 12A-18
8 19843.7760 26.50 54 -27.50 * * * Y SA 12A-18
9 21640.2660 26.60 69.58 -42.98 * * * Y SA 12A-18
9 21955.2840 26.60 69.58 -42.98 * * * Y SA 12A-18
9 22324.2480 26.60 69.58 -42.98 * * * Y SA 12A-18
10 24044.7400 27.00 69.58 -42.58 * * * Y SA 12A-18
10 24394.7600 27.00 69.58 -42.58 * * * Y SA 12A-18
10 24804.7200 27.00 69.58 -42.58 * * * Y SA 12A-18

* indicates noise floor measurement. Signal is tkas this level

. The signal is the same regardiéfisese parameters
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CRITERION TECHNOLOGY EMC QUALIFICATION TEST REPORT

120805-1791FCE0oR ELECTRONIC SOLUTIONS, INC.

4.10 BANDEDGE

Criterion Technology
EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. A Hunter D

Date: August 28, 2012

ouglas Company

Sheet 29 of 46

Tester: SP SpiD: 120508-1791FCC
Test Cond: Temp: 21°C Humidity: 42 %
Band Edge, Restricted Band Emissions
Channel Restricted Band Detector Max Level Limit Margin
(MHz) (dBuv) (dBuv) (dB)

Low Pk 35.73 74 -38.27
Low 2310 t0 2390 Av 25.93 54 -28.07
High Pk 55.63 74 -18.37
High 2483.5 10 2500 Av 46.03 54 7.97

Low Channel

Detector:Peak
Resolution Bandwidthl MHz
Video Bandwidthl MHz

Criterion Technologies, Band Edge Performance
100

ESI

RFRQREC
120508-1791L
90

80

70

60

Lower Band Edge, Peak

2389.573 MHz, 35.73 dBuV

Amplitude (dBuV)

1

50

40 \

30 A‘MJJLJ\MM Al

Al AnAWMNWMM

W\fﬂ

20 T

Frequency (MHz)

2310 2320 2330 2340 2350 2360 2370 2380 2390

2400

2410
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120805-1791FCEoR ELECTRONIC SOLUTIONS, INC.

Low Channel

Detector:Average
Resolution Bandwidthl MHz
Video Bandwidth300 Hz

CRITERION TECHNOLOGY

Amplitude (dBuV)

Criterion Technologies, Band Edge Performance

90

ESI

RFRQREC

120508-1791
80
70
60
50
40 Lower Band Edge, Average

2389.972 MHz, 25.93 dBuV
30 \ "V T
20 . y ~ .L..,..J"‘m; A AJ‘WM P
10 ‘ ‘ ‘ ‘
2310 2320 2330 2340 2350 2360 2370 2380 2390 2400
Frequency (MHz)

2410
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High Channel
Detector:Peak
Resolution Bandwidthl. MHz
Video Bandwidthl MHz

100 Criterion Technologies, Band Edge Performance

ESI
RFRQREC

%508-1791
90

Upper Band Edge, Peak

80 -
2483.814 MHz, 55.63 dBuV

. /

60 -

% m A

30 ‘ ‘
2480 2482 2484 2486 2488 2490 2492 2494 2496 2498 2500

Frequency (MHz)

Amplitude (dBuV)
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High Channel; Average

Detector:Average
Resolution Bandwidthl MHz
Video Bandwidth10 Hz
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Amplitude (dBuV)

Criterion Technologies, Band Edge Performance

ESI

J,«\(\ RFRQREC
80 120508-1791

70

Upper Band Edge, Averaged

2483.834 MHz, 46.03 dBuv

) /

~1

T "y

20
10 ‘ ‘ ‘ ‘ ‘ ‘ ‘
2480 2482 2484 2486 2488 2490 2492 2494 2496 2498
Frequency (MHz)

2500
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4.11 FREQUENCY LIMITS

Criterion Technology
EUT: Dongle, ESI RF RQ TRANS
Manufacturer: Electronic Solutions, Inc. A Hunter D

August 28, 2012

ouglas Company

Sheet 33 of 46

Tester: SP SpiD: 120805-1791FCC
Test Cond: Temp: 21°C Humidity: 42 %
Emission Bandwidths <2483.5 MHz Low and High >2400 MHz
Required Low High BW FCC 47 CFR P15.247 (a) | Margin
(MHz) (2) Limit
-6 dB 2404.215 | 2405.822 1.607 >500 kHz 1.107
-20dB 2403.687 | 2406.36 2.673
5 Criterion Technologies, Inc., Occupied Bandwidth
ESI
RFRQREC
120508-1791
0
/ WW “»\ 2405,922
2404.215
S NVl ¥
o -10
Z
el
N
s
E
S -15 A
z 2403,687 2406.36
-20
- P 4 Moy
-30 J ;
2403.0 2403.5 2404.0 2404.5 2405.0 2405.5 2406.0 2406.5 2407.9
Frequency (MHz)
Low Channel

-6db & -20 db occupied bandwidth caculated by data@uisition software
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Bandwidth
<2483.5 MHz Low and High >2400 MHz
Required Low High BW FCC 47 CFR Margin
(MHz) P15.247 (a) (2)
Limit
-6 dB 2439.194 2440.843 1.649 >500 kHz 1.149
-20dB 2438.662 2441.37 2.708
5 Criterion Technologies, Inc., Occupied Bandwidth
ESI
RFRQREC
120508-1791
0 2440843
2439{94 1
5 X 14
= n
3-10 /
°
N
=
£
§ -15 A
2438.% 2441,37
-20 <
2 YN EATA
\\V J \
-30 ‘ ‘
2438.0 2438.5 2439.0 2439.5 2440.0 2440.5 2441.0 24415 244200
Frequency (MHz)

Middle Channel

-6db & -20 db occupied bandwidth caculated by datacquisition software
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-6db & -20 db occupied bandwidth caculated by datacquisition software

Bandwidth
<2483.5 MHz Low and High >2400 MHz
Required Low High BW FCC 47 CFR P15.247 | Margin
(MHz) (@) (2) Limit
-6 dB 2479.222 | 2480.824 1.602 >500 kHz 1.102
-20dB 2478.684 | 2481.372 2.688
Criterion Technologies, Inc., Occupied Bandwidth
ESI
RFRQREC
120508-1791
] W 2480.824
2479.222 /
-5 \ .f‘\w WVA'l K
©-10
)
©
(0]
N
T
£
5-15
z 2478.684 \\ 2481372
20 \ /
.25 M \ M
-30 : : :
2478.0 2478.5 2479.0 2479.5 2480.0 2480.5 2481.0 2481.5 2482.0)
Frequency (MHz)
High Channel
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4.12 POWER SPECTRAL DENSITY

Criterion Technology August 28, 2012

EUT: Dongle, ESI RF RQ TRANS

Manufacturer: Electronic Solutions, Inc. AHunter D  ouglas Company

Tester: SP SpiD: 120805-1791FCC
Test Cond: Temp: 21°C Humidity: 42 %

Sweep Time: 5 minutes

Frequency of Max Axis of Max 3kHz Segment FCC 47 CFR Margin to
Radiation (MHz) | Orientation Power (dBm) P15.247(e) Limit (dBm) | Limit (dB)
2404.635 Y -27.7 8 -37.5
2439.645 Y -29.0 8 -37.0
2481.372 Y -28.6 8 -36.6
Low Channel

Criterion Technologies, Inc., PSD
10
ESI FQC 47 CFR P15.247(e) Limit
RFRQREC
120508-1791
0
-10
=20
&
) Max = 2404.635 MHz, -27.7 dBm
[a)
2
30 | —V\IN_/’\\,\/\-\W
-40 -
-50 \
-60 ‘ ‘ ‘ ‘
2403.0 2403.5 2404.0 2404.5 2405.0 2405.5 2406.0 2406.5
Frequency (MHz)

2407.0¢
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Middle channel

Sheet 37 of 46

Criterion Technologies, Inc., PSD

10

ESI
RFRQREC
120508-1791

FCC 47 CFR P15.247(e) Limit

-10

PSD (dBm),
N
o

@
&
\

Max = 2439.645 MHz, -29 dBm

2438.0 2438.5 2439.0

2439.5 2440.0 2440.5
Frequency (MHz)

2441.0

2441.5

2442.0)
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Criterion Technologies, Inc., PSD

10
Es| FCC 47 CFR P15.247(e) Limit
RFRQREC
0 120508-1791
-10
=20
|
[o3)
A=)
8 Max = 2481.372 MHz, -28.6 dBm
0:30 oy Ja™ ~ I -,
MRt S W NP A
-40
-50
-60 ‘ ‘ ‘ ‘ ‘ ‘
2478.0 2478.5 2479.0 2479.5 2480.0 2480.5 2481.0 2481.5
Frequency (MHz)

2482.0)
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4.13 CONDUCTED EMISSIONS PLOT

Criterion Technology Inc.
Conducted Emissions

Manuf: Electronic Solutions Inc. A Hunter Douglas C ompany Date: September 5, 2012
EUT: Dongle, ESI RF RQ TRANS

Op Cond: Table top, production unit

Operator: SP SPID: 120508-1791FCC
Test Spec: FCC Part 15.105 Class B

Test Cond: Temp: 15°C Humidity: 44 %
Comment: 120 VAC 60 Hz

Scan Settings (1 Range)

| --mmmmmee Frequencies | |- Receiver Settings |
Start Stop Step If BW Detector M-T ime Atten Preamp OpRge
150k 30M 5k 10k PK+AV 100MS AUTOLN OFF 60db
Final Measurement: x QP / + AV Transducer No . Start Stop Name
Meas Time: 100 ms 1 9k 30M SRw3dB

Subranges: 25
Acc Margin: 45dB

dBuvy

T T T TTTm | R ]
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i \ ! i ‘ ;
T 1] | ¥ |

Bo - bt ] -~ -,,Jr,  PE——— I - | f—{FC15B_
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PR SR *E b L T IS ¢ . Lid W SS—
i 1 i g 3 { E { ‘ ‘ !

5 F i i i i } i

ao i. . R =1 ,T;,.?-A 1 ' —f:q-_:mmm-‘i,_«, —e -i
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4.14 CONDUCTED EMISSIONS TABLE

Criterion Technology Inc.
Conducted Emissions

Manuf: Electronic Solutions Inc. A Hunter Douglas C  ompany Date: September 5, 2012
EUT: Dongle, ESI RF RQ TRANS

Op Cond: Table top, production unit

Operator: SP SPID: 120508-1791IC
Test Spec: FCC Part 15.105 Class B

Test Cond: Temp: 15°C Humidity: 44 %
Comment: 120 VAC 60 Hz

Scan Settings (1 Range)

[ Frequencies | |- Receiver Settings |
Start Stop Step If BW Detector M-T ime Atten Preamp OpRge
150k 30M 5k 10k PK+AV 100MS AUTOLN OFF 60db

Final Measurement Results:

Indicated Phase/PE shows Configuration of max. Emis  sion

Frequency QP Level QP Limit Phase PE
MHz DBuv DBuv - -
0.17000 18.9 65.0 L1 gnd
Frequency AV Level AV Limit Phase PE
MHz DBuv DBuv - -
0.17000 18.3 55.0 N gnd
0.22500 10.4 52.7 N gnd
0.23000 8.6 52.4 L1 gnd

Minimum Margin to Limit: -36.7 dBat 0.17000 MHz
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5.0 APPENDIX C: PRODUCT INFORMATION FORM

General Information Date: 8/12/2012

Company Name: Electronic Solutions Inc A HunteuBlas Company
Company Address: 1355 Horizon Ave
Lafayette, CO 80026

Contacts: Compliance Engineer: Douglas Barn$ione;: 303 663 3396

Market Information (Check all that Apply)
USA __ Canada_X Euro. Union__Taiwan Japan__ New Zealand _  Australia___
Other

Product Information

Name: Dongle

Model Number: ESI RF RQ TRANS
Product Dimensions: 80mm x 40 mm
Weight: 4 oz

Product Power Source:
Battery:X No X Yes

Voltage 5 VDC
AC Supply:

# of cords:0

Voltage for each:
I/0O Cables:

# of cords under 10 meters: 0

# of cords over 10 meters: 0

List Support equipment if any:
Device: RQ
Manufacturing;_ESI

Emissions Testing:

Is this equipment to be used in a residefgelo (Class A) [X Yes (Class B)
Does this have a transmitter or Transceizémo [X Yes

Highest oscillator/Clock frequency (including imat clocks only to the microprocessor): 16 MHz, @4z

To be compliant with C63.4-2003 test methodology,tfie emissions testing, the equipment must beceskeg all of the
functionality within the capability of the Equipmaumder test. In addition, the equipment mustdpgpped in the configuration of
maximum capability, which will be offered to custers. The test software installed in the Equipmemdés Test (EUT) must
exercise all of the modules in this maximum capgbdlonfiguration.

Description of the maximum capability configuratidn

Name and revision # of the test software usediferemissions test: N/A
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Manufacturer Name/Description Model Number Serial Number  |Cal. Due Date| Intervals
FCC CDN FCC-801-M3-25 9714 11/22/2012 | 24 months
Schaffner ESD Gun NSG 432 00555 11/24/2012 | 24 months
Rohde/ Schwarz LISN ESH2-75 828739-001 11/29/2012 | 24 months
Gigatronics Power Sensor 80301A-410 1831996 11/30/2012 | 24 months
Gigatronics Power Meter 8541C 1830945 11/30/2012 | 24 months
Hewlett Packard Tracking Generator HP85645A 3210A00124 11/30/2012 | 24 months
Rohde/ Schwarz VHF/UHF Receiver ESVS-30 863342014 11/30/2012 | 24 months
Rohde/ Schwarz HF Receiver ESHS-30 826003/011 11/30/2012 | 24 months
Solar Electronics LISN 8610-50-TS-100N 13691 3/15/2013 | 24 months
Solar Electronics LISN 8610-50-TS-100N 13692 3/15/2013 | 24 months
Solar Electronics LISN 8610-50-TS-100N 13693 3/15/2013 | 24 months
Solar Electronics LISN 8610-50-TS-100N 13690 3/26/2013 | 24 months
Califorina Instruments AC Power Source Pacs-1 5001iX-CTS-411 55637/ 72242 6/11/2013 | 24 months
Fischer Custom Balanced Telecom Impedance FCC-TLISN-T4-02 202252 8/11/2013 | 24 months
Communications Stabilization Network

Veratech Preamp (AMP2) unknown N/A 11/26/2013 | 24 months
Haefely Trench Test Mag Mag 100 80162 11/28/2013 | 24 months
Haefely Trench Surge Generator PSURGE 6.1 083-906-07 11/28/2013 | 24 months
Haefely Trench EFT Tester PEFT Junior 583-333-51 11/28/2013 | 24 months
Haefely Trench Surge Coupler FP-Surge 32.1 083-925-05 11/28/2013 | 24 months
Amplifier Research E-Field Probe FP2000 19682 11/29/2013 | 24 months
Amplifier Research E-Field Probe FP2080 20236 11/30/2013 | 24 months
Hewlett Packard Signal Generator HP 8648D 3642000145 7/13/2014 | 24 months
Hewlett Packard Quasi Peak Adapter 85650A 2420A00441 7/15/2014 | 24 months
Hewlett Packard Spectrum Analyzer Display HP 85668 2403A09179 7/15/2014 | 24 months
Hewlett Packard Spectrum Analyzer HP 8566B 2240A01951 7/15/2014 | 24 months
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7.0 APPENDIX E: TEST DIRECTIVES, STANDARDS AND METHODS
711 EUROPEAN DIRECTIVES, STANDARDS AND METHODS

89/336/EEC: Council Directive of 03 May 1989 oe #pproximation of the Laws of the Member StatefaiReg to
Electromagnetic Compatibility, OJEC No. L 139/19-26ig 1993.

EN 55011:2009+A1:2010(CENELEC): ISM Radio-FrequeBguipment Radio Disturbance Characteristics -itsrand
Methods of Measurement.

EN 55022:2010 (CENELEC): ITE - Radio-Frequency ibment Radio Disturbance Characteristics - Limitd &ethods
of Measurement.

EN 55024:2010 (CENELEC): ITE - Immunity Characstids - Limits and Methods of Measurement.

EN 55103-2: Product Family standard for audio, @idaudio - visual and entertainment lighting cohéigparatus for
professional use. Part 2: Immunity, April 1997.

EN 60601-1-2:Third Edition 2007-03 (CENELEC): Medli Electrical Equipment. Part 1. General Requésts for
Safety - Section 1.2. Collateral Standard: Elentignetic Compatibility - Requirements and Tests.

EN 61000-6-2:2005 EMC- Part 6-2. Generic Standardylinity for Industrial Environments, 2005.

EN 61000-6-3:2007 EMC- Part 6-3. Generic StandardsEions for residential, commercial and light-iattial
Environments 2007.

EN61000-6-4:2007 (CENELEC): EMC - Generic EmissBiandard, Part 6-4: Industrial Environment, 2007.

EN 61000-3-2:2006+A2:2009 (CENELEC): EMC - Partl2mits for Harmonic Current Emissions (Equipmémut
Current<16 A per phase).

EN 61000-3-3:2008 (CENELEC): EMC - Part 3. Liniibm of Voltage Fluctuation and Flicker in Low-Vatie Supply
Systems for Equipment with Rated Currsm A.

EN 61000-4-7: 2002, incorporating corrigenda No2004 and 2:2005. (CENELEC): EMC — Part 4-7 Testind
measurement techniques — General guide on harmaméicmterharmonics measurements and instrumentdtiopower
supply systems and equipment connected thereto: .

EN 61000-4-2:2009 (CENELEC): EMC - Part 4. Tegtimd Measurement Techniques; Section 2. Eld¢atioPischarge
Immunity Test, 2009.

EN 61000-4-3:2006+A2:2010 (CENELEC): EMC - Part®esting and Measurement Technigues; Sectidrailiated,
Radio-Frequency, Electromagnetic Field Immunity.

EN 61000-4-4:2004+A1:2010 (CENELEC): EMC - Part®esting and Measurement Technigues; Sectionldctrical
Fast Transient/Burst Immunity Test.

EN 61000-4-5:2006 (CENELEC): EMC - Part 4. Tegtaimd Measurement Techniques; Section 5. Surgrihity Test.

EN 61000-4-6:2009 (CENELEC): EMC - Part 4. Tegtimd Measurement Techniques; Section 6. Immumi§onducted
Disturbances, Induced by Radio-Frequency Fields.

EN 61000-4-8:2010 (CENELEC): EMC - Part 4. Tegtamd Measurement Techniques; Section 8. PowguEney
Magnetic Field Immunity Test.

EN 61000-4-11:2004 (CENELEC): EMC - Part 4. Tmgtand Measurement Technigues; Section 11. Volage Short
Interruptions and Voltage Variations Immunity Tests
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8.1

8.2

8.3

ETSI EN 300 220-1 V2.1.2 Electromagnetic Compatibility and Radio spectrumtiédrs (ERM); Short range devices
(SRD); radio equipment to be used in the 25MHzA00LMHz frequency range with power levels rangipga500 m\W;
Part 1: Technical characteristics and test meth2@i36.

ETSI EN 300 220-2 V2.1.2 Electromagnetic Compatibility and Radio spectrumtiérs (ERM); Short range devices
(SRD); radio equipment to be used in the 25MHzGB0LMHz frequency range with power levels rangipg@500 mW;
Part 2: Harmonized EN covering essential requirdmender article 3.2 of the R&TTE Directive, 2006

ETSI EN 300 220-3 V1.1.2 Electromagnetic Compatibility and Radio spectrumtiérs (ERM); Short range devices
(SRD); radio equipment to be used in the 25MHzGBALMHz frequency range with power levels rangipg@500 mW;
Part 3: Harmonized EN covering essential requirdsender article 3.2 of the R&TTE Directive

ETSI EN 300 328 v1.7.1: Electromagnetic compatipi#ind Radio spectrum Matters (ERM); Wideband tnsiasion
systems; Data transmission equipment operatinke?i4 GHz ISM band and using wide band moduldgchnigues;
Harmonized EN covering essential requirements uadare 3.2 of the R&TTE Directive, 2006.

ETSI EN 300 328-1 v1.3.1: Electromagnetic comphiypand Radio spectrum Matters (ERM); Widebandsmission
systems; Data transmission equipment operatiniggr?i4 GHz ISM band and using Spread Spectrum ratdnl
technigues; Part 1: Technical characteristics astnethods, 2001.

ETSI EN 300 440-1 V1.6.2 Electromagnetic Compatibility and Radio spectrumtiérs (ERM); Short range devices
(SRD); radio equipment to be used in the 1 GHzZO&4#z frequency range ; Part 1: Technical charesties and test
methods. 2008

ETSI EN 300 683Radio Equipment and Systems (RES); ElectroMagri&timpatibility (EMC) Standard for Short Range

Devices (SRD) Operating on Frequencies betweenddd 25kHz, 1997

EN 301 489-1 v1.8.1: Electromagnetic compatibitihd Radio spectrum Matters (ERM); Electromagnaiingatibility
(EMC) standard for radio equipment and services; P&Common technical requirements, 2008.

EN 301 489-3 v1.4.1: Electromagnetic compatibitihd Radio spectrum Matters (ERM); Electromagnaiivgatibility
(EMC) standard for radio equipment and servicest P&Specific conditions for Short-Rangr Devic&RD) operating on
frequencies between 9kHz and 40 GHz, 2002.

EN 301 489-17 v2.1.1: Electromagnetic compatibiihd Radio spectrum Matters (ERM); Electromagregimpatibility
(EMC) standard for radio equipment; Part 17: Specidnditions for Broadband Data Transmission Syste2008.

EN 61326:2005 (CENELEC): Electrical Equipment fdeasurement, Control and Laboratory Use - EMC Reqognts.

EN 61326-1:2006 Electrical Equipment for Measureim€ontrol and Laboratory Use - EMC Reguirements,
- Part 1: General Requriments.

47 CFR FCC PART 15 RADIO FREQUENCY DEVICES: OCT 201

Subpart A General.

Subpart B Unintentional Radiators.

Subpart C Intentional Radiators.

Subpart D Unlicensed Personal Communications Seivavices.

47 CFR FCC PART 22 PUBLIC MOBILE SERVICES: OCT 2011

47 CFR FCC PART 24 PERSONAL COMMUNICATIONS SERVICESCT 2011
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7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

JAPAN
VCCI V-3
CANADA

ICES-001: Interference-Causing Equipment Stand#sid/ RF Generators, 2006.

ICES-003: Interference-Causing Equipment Stand&ngjital Apparatus, 2004.

AUSTRALIA/NEW ZEALAND

SAA AS/NZ 3548: Limits and Methods of MeasuremehRadio Disturbance Characteristics of ITE, 1997.

AS/NZS 4268:2003: Radio Equipment and systemstS$hnpe devices-Limits and methods of measurer2€03

AS/NZS CISPR22:2009

TAIWAN

CNS13438, 2006.

KOREA
KN22: 2008

KN 24: 2008
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