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SIGNATURE PAGE 
 
Timco Engineering, Inc. attests that: 
 

☒ 
The EUT tested herein fulfills all approval requirements and/or the 
customer requirements as identified in this test report. 

☐ 
The EUT tested herein does not fulfill all approval requirements and/or 
the customer requirements as identified in this test report. 

 
This report relates only to the Equipment Under Test (EUT) sample(s) tested. 
 
This report shall not be reproduced except in full without the written approval of Timco 
Engineering, Inc. 
 
To the best of my knowledge and belief, this device has been tested in accordance with the 
standards identified in this test report, and these tests were performed using the measurement 
procedures described in this report. 
 
All instrumentation and accessories used to test products for compliance to the indicated standards 
are calibrated regularly in accordance with ISO 17025 requirements. 
 
I attest that measurements were made at: 
 
Timco Engineering Inc. 
849 NW State Road 45 
Newberry, FL 32669 
 

 

 

Name and Title Franklin Rose, Project Manager / EMC Specialist 

 

 

Name and Title Tim Royer, Project Manager / EMC Engineer 

 

 

Name and Title Sharon Hoffman, Senior Marketing Director / Operations 
 
 

Date 8/24/2020 
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TEST LABORATORY INFORMATION 
 

Timco Engineering Inc. 
849 NW State Road 45 

Newberry, FL 32669, USA 
 

 
 

United States 
FCC Accredited and Recognized Test Lab & TCB # US1070 

DHS Recognized P25 CAP Test Facility # P25CAPTIMCO081016 

Australia / New Zealand  U.S. CABs Recognized by Australia ACMA Under MRA 

Canada U.S. Lab & CB Recognized by Canada ISED, Designation # US0111, Test Site # 
2056A 

Chinese Taipei U.S. CABs Recognized by Chinese Taipei BSMI/NCC Under MRA 

European Union U.S. EMC & RE Directive NB’s, Designation # US0111, Notified Body # 1177 

Hong Kong U.S. Labs & CBs Recognized by Hong Kong OFCA Under MRA 

Israel U.S. CABs Recognized by Israel MOE/MOC Under MRA 

Japan U.S. RCBs Recognized by Japan MIC 

Korea U.S. CABs Recognized by Korea RRA Under MRA 

Mexico U.S. CABs Recognized by Mexico IFT Under MRA 

Singapore U.S. Labs & CBs Recognized by Singapore IMDA Under MRA 

Vietnam U.S. CABs Recognized by Vietnam MIC Under MRA 
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https://apps.fcc.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=Y&RequestTimeout=500&regnum_specified=N&test_firm_id=5227
https://apps.fcc.gov/oetcf/eas/reports/ViewTestFirmAccredScopes.cfm?calledFromFrame=Y&RequestTimeout=500&regnum_specified=N&test_firm_id=5227
https://www.dhs.gov/science-and-technology/recognized-labs
https://standards.gov/cabs/Canada_Phase_I.html
https://standards.gov/cabs/Canada_Phase_II.html
https://standards.gov/cabs/emcd.html
https://standards.gov/cabs/red.html
https://standards.gov/cabs/Japan.html
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TEST INFORMATION 
 

Report Version Description Issue Date 

Rev1 Initial Issue 8/24/2020 

Rev2 Revised report 10/8/2020 

Rev3   

Rev4   

Rev5   

Rev6   

 
 

Test Conditions Temperature during testing: 26ºC, Humidity during testing: 50% 

Test Exercise The EUT was operated in accordance with the service manual using software 
supplied by the manufacturer. 

Applicable Standards 

ANSI/TIA 603-E, March 2016 
ANSI C63.26, December 11, 2015 
FCC CFR 47 Part 2, December 5, 2019 
FCC CFR 47 Part 90, November 25, 2019 

Test Facility Timco Engineering Inc. at 849 NW State Road 45 Newberry, FL 32669 USA 
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EUT INFORMATION 
 

 

 
 

 

EUT Description LRM2 450 MHz Module with Power Ampifier 

Model Number 89693+91072 TRX 

Modified for Testing ☐ 

Modification n/a 

Antenna Connector 

☐ 
UHF 

☐ 
BNC 

☐ 
N 

☐ 
TNC 

☐ 
SMA 

☒ 
Other 

EUT Power Source ☐ 
AC Power (110-120 V) 

☒ 
DC Power  

☐ 
DC Battery (7.4 V) 

Test Item ☐ 
Engineering Prototype 

☒ 
Pre-Production 

☐ 
Post-Production 

Type of Equipment ☒ 
Fixed 

☐ 
Mobile 

☐ 
Portable 
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2.1033 APPLICATION REQUIREMENTS 
 

 

 
 

Application 
Requirement Requirement Information 

2.1033(c)(1) The full name and mailing address of 
the applicant for certification 

Cattron North America Inc. 
655 N. River Road NW 

Suite A 
Warren, OH, 44483-2254, US 

2.1033(c)(2) FCC Identifier CN289693-91072 

2.1033(c)(4) 
2.1033(c)(13) 

Type(s) of Emission & description of 
Digital Modulation Techniques ☒ 

2.1033(c)(5) Frequency Range 450 – 470 MHz 

2.1033(c)(6),(7) 
Range of operating power or specific 

operating power levels, and Maximum 
Power Rating. 

0dBm – 30dBm 

2.1033(c)(6) Description of means to vary power Software 

2.1033(c)(8) The DC voltage & current at the final 
amplifier for normal operation 5 VDC * 3.6A = 18 W 

2.1033(c)(14) Test Results satisfying 2.1046 – 2.1057 ☐ 

2.1033(c)(20) 
Part 90 devices operating in the 700 
MHz Interoperability Channels must 

meet P25 CAP CAI or 90.548. 
☐ 

2.1033(c)(21) Contain > 1 Drawing or Photograph of 
each test setup applicable to the device ☒ 
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90.203, 90.217 EXEMPTION FROM REQUIREMENTS 
 

 
 
  

mailto:INFO@TIMCOENGR.COM
http://www.timcoengr.com/


 2801-20_PT90 VHF TestReport_Rev2 

Page 9 of 87 
 

849 NW STATE ROAD 45 NEWBERRY, FL 32669 USA | PHONE: 888.472.2424 | EMAIL: INFO@TIMCOENGR.COM | WEB: HTTP://WWW.TIMCOENGR.COM 

2.1041 MEASUREMENT PROCEDURE 
 

 
 
2.1046 – 2.1055 TECHNICAL REQUIREMENTS 
 

General 
Requirement 
(FCC PT 2) 

Specific 
Requirement 
(FCC PT 90) 

Requirement Complies N/A 

2.1033(c)(4)  Modulation Characteristics ☐ ☒ 

2.1046 90.205 RF Power Output ☒ ☐ 

2.1047  Audio Frequency Response ☐ ☒ 

2.1047  Audio Low Pass Filter Response ☐ ☒ 

2.1047  Modulation Limiting ☐ ☒ 

2.1049 90.209 Occupied Bandwidth (99%) ☒ ☐ 

 90.210 Emission Masks ☒ ☐ 

2.1051 90.210 Conducted Spurious Emissions at Antenna Terminals ☒ ☐ 

2.1053 90.210 Radiated Field Strength of Spurious Emissions ☒ ☐ 

2.1055 90.213 Frequency Stability ☒ ☐ 

 90.214 Transient Frequency Response ☒ ☐ 
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2.1057 FREQUENCY SPECTRUM TO BE INVESTIGATED 
 
Requirements: 2.1057, ANSI C63.26 S 5.1.2 
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2.1033 MODULATION CHARACTERISTICS 
 
Requirements: 2.1033(c)(4), 2.1033(c)(13) 
 
Referencing:  2.202(g) 
 

Digital Signals         

Emission 
Designator Description Modulation 

Type 

M 
(modulation 
Freq., kHz) 

R 
(rate, 
baud) 

D 
(deviation

, kHz) 

K 
(numeric 
constant) 

S 
(symbols) Bandwidth 

Calculation 

Bn 
(necessary 
bandwidth

, kHz) 

8K25F1X Wide NXDN Voice 2FSK,3FSK - 4800 3 0.984 4 

 

8.30 

8K25F1D Wide NXDN Data 2FSK,3FSK - 4800 3 0.984 4 8.30 

8K25F1W Wide NXDN Voice & Data 2FSK,3FSK - 4800 3 0.984 4 8.30 
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2.1046 RF POWER OUTPUT 
 

☒ 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 
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90.205 RF POWER OUTPUT 
 

☒ 

 
 

☐ 

 
 

☐ 

 

 
 

☐ 
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RF POWER OUTPUT 
 

☐  
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RF POWER OUTPUT 
 

 
 
Test Procedure: ANSI C63.26 S 5.2.3.3 
 

 
 
Test Setup Block Diagram: 
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2.1047 AUDIO FREQUENCY RESPONSE 
 

 
 
Test Procedure: ANSI C63.26 S 5.3.3.2 
 

 

 
 
Test Setup Block Diagram: ANSI C63.26 S 5.3.3.2 
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2.1047 LOW PASS FILTER RESPONSE 
 

 
 
Test Procedure: ANSI/TIA-603-E S 2.2.15 
 

 

 
 
Test Setup Block Diagram: ANSI/TIA-603-E S 2.2.15.2 
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2.1047 MODULATION LIMITING 
 

 
 
Test Procedure: ANSI C63.26 S 5.3.3.2 
 

 
 
Test Setup Block Diagram: ANSI C63.26 S 5.3.3.2 
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2.1049 OCCUPIED BANDWIDTH 
 

 

 

☐ 
☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 
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OCCUPIED BANDWIDTH 
 

☐  

 
 

☐ 

 

☒ 

☐ 

 
 
  

mailto:INFO@TIMCOENGR.COM
http://www.timcoengr.com/


 2801-20_PT90 VHF TestReport_Rev2 

Page 21 of 87 
 

849 NW STATE ROAD 45 NEWBERRY, FL 32669 USA | PHONE: 888.472.2424 | EMAIL: INFO@TIMCOENGR.COM | WEB: HTTP://WWW.TIMCOENGR.COM 

90.209 OCCUPIED BANDWIDTH 
 

 
 

Standard Channel Spacing/Bandwidth 
 

Applies to 
EUT Frequency band (MHz) Channel spacing (kHz) Authorized bandwidth 

(kHz) 
☒ 406-5122 16.25 1 3 620/11.25/6 

☐ 90.265(a),(c) – (e) fixed 11.25 

☐ 90.265(b) fixed 200 / 54 
 

 

 

 
  

mailto:INFO@TIMCOENGR.COM
http://www.timcoengr.com/


 2801-20_PT90 VHF TestReport_Rev2 

Page 22 of 87 
 

849 NW STATE ROAD 45 NEWBERRY, FL 32669 USA | PHONE: 888.472.2424 | EMAIL: INFO@TIMCOENGR.COM | WEB: HTTP://WWW.TIMCOENGR.COM 

OCCUPIED BANDWIDTH 
 

☐ 

 
 

☐ 

 
 

☐ 
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OCCUPIED BANDWIDTH 
 

☐  

 
 

☐ 

 
 

☐ 
 

 

☐ 
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OCCUPIED BANDWIDTH 
 
Test Procedure: ANSI C63.26 S 5.4 
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OCCUPIED BANDWIDTH 
 

 
 

 
 
Test Setup Block Diagram: 
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90.210 EMISSION MASKS 
 

 
 

Applies 
to EUT Frequency band (MHz) Mask for equipment with 

audio low pass filter 
Mask for equipment without 

audio low pass filter 

☒ 406-5122 B, D, or E C, D, or E 

☐ All other bands B C 

☐ 90.265(b)(3) Wireless Mics. When OBW > 54 kHz: ETSI EN 300 422-1 v1.4.2 (2011-08) 
 

 
 

☐  
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EMISSION MASKS 
 
MASK C 
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EMISSION MASKS 
 
MASK D 

 
 
2.1051 CONDUCTED SPURIOUS EMISSIONS AT ANTENNA TERMINALS 
 

 
 

 
 
Test Procedure: ANSI C63.26 S 5.2.3.3 
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Test Setup Block Diagram: 
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CONDUCTED SPURIOUS EMISSIONS 
 
MASK C 
 

 
 
MASK D 
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CONDUCTED SPURIOUS EMISSIONS 
 
2.1053 FIELD STRENGTH OF SPURIOUS EMISSIONS 
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FIELD STRENGTH OF SPURIOUS EMISSIONS  
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 

 
 

Worst-Case EUT Orientation 

☐ 

 

☐ 

 

☒ 
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2.1055 FREQUENCY STABILITY  
 

 

 

☒ 

☐ 

☐ 

 

☐ 
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FREQUENCY STABILITY 
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90.213 FREQUENCY STABILITY  
 

 

 
 

Applies to 
EUT Frequency range (MHz) Fixed and base 

stations (ppm) 
Mobile stations > 2 

watts output 
power (ppm) 

Mobile stations ≤ 2 
watts output 
power (ppm) 

☒ 421-512 7 11 142.5 85  85 

☐ 90.265(b)(3) Wireless Mics. When OBW < 54 kHz: +/- 32.5 kHz tolerance 

 

 

 

 
 

☐  
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FREQUENCY STABILITY 
 
Test Procedure: ANSI C63.26 S 5.6.3 
 

 
 
Test Setup Block Diagram:  
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90.214 TRANSIENT FREQUENCY RESPONSE 
 

 
 

150 - 174 MHz, 25 kHz Channel, 12.5 kHz Channel, & 6.25 kHz Channel 

Time intervals 1 2 t14 t2 t34 

Length (ms) 10 ms 25 ms 10 ms 

Maximum Frequency Difference 3 ±1 Ch. ±0.5 Ch. ±1 Ch. 
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STATEMENT OF MEASUREMENT UNCERTAINTY  
 
The data and results referenced in this document are true and accurate. The measurement 
uncertainty was calculated for all measurements listed in this test report according To CISPR 16–4 
or EN TR 100-028 Specification for radio disturbance and immunity measuring apparatus and 
methods – Part 4: “Uncertainty in EMC Measurements” and is documented in the Timco Engineering, 
Inc. quality system according to DIN EN ISO/IEC 17025.  Furthermore, component and process 
variability of devices similar to that tested may result in additional deviation.  The manufacturer 
has the sole responsibility of continued compliance of the device. 
 
Hereafter the best measurement capability for Timco Engineering, Inc. is reported: 
 

Test Items Measurement 
Uncertainty Notes 

TR 100 028 PARAGRAPH 7.1.1 – FREQUENCY ERROR < 30 MHz ± 0.063 ppm (1) 

TR 100 028 PARAGRAPH 7.1.1 - FREQUENCY ERROR < 200 MHz ± 0.051 ppm (1) 

TR 100 028 PARAGRAPH 7.1.1 - FREQUENCY ERROR < 1 GHz ± 0.051 ppm (1) 

TR 100 028 PARAGRAPH 7.1.1 - FREQUENCY ERROR ≤ 18 GHz ± 0.051 ppm (1) 

TR 100 028 PARAGRAPH 7.1.1 - FREQUENCY ERROR ≤ 40 GHz ± 0.051 ppm (1) 

TR 100 028 PARAGRAPH 7.1.2 - CONDUCTED POWER MEASUREMENT ±0.643 dB (1) 

TR 100 028 PARAGRAPH 7.1.4.1 - CONDUCTED SPURIOUS EMISSIONS 9 kHz – 150 kHz ± 3.14 dB (1) 

TR 100 028 PARAGRAPH 7.1.4.1 - CONDUCTED SPURIOUS EMISSIONS 150 kHz – 30 MHz ± 3.08 dB (1) 

TR 100 028 PARAGRAPH 7.2 – RADIATED EMISSIONS < 200 MHz ± 2.16 dB (1) 

TR 100 028 PARAGRAPH 7.2 – RADIATED EMISSIONS < 1 GHz ± 2.15 dB (1) 

TR 100 028 PARAGRAPH 7.2 – RADIATED EMISSIONS < 18 GHz ± 2.14 dB (1) 

TR 100 028 PARAGRAPH 7.2 – RADIATED EMISSIONS ≤ 40 GHz ± 2.31 dB (1) 

FLUKE Multimeter AC Voltage Uncertainty ± 2.263 % (1) 

FLUKE Multimeter DC Voltage Uncertainty ± 0.453 % (1) 

Temperature (C°) ± 0.81 C°  

 
 
Notes: (1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence 
level using a coverage factor of k=1.96. 
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EMC EQUIPMENT LIST 
 

Device Manufacturer Model SN Calibrati
on Date 

Cal Due 
Date 

EMI Test Receiver R & S  ESU 40 
firmware v 4.43 SP 3 BIOS v5.1-24-3 Rohde & Schwarz ESU 40 100320 08/28/18 08/28/20 

Software: Field Strength Program Timco N/A Version 4.10.7.0 N/A N/A 

Coaxial Cable - Chamber 3 cable set (backup) Micro-Coax 
Chamber 

3 cable set 
(backup) 

KMKM-0244-02 
KMKM-0670-01 
KFKF-0197-00 

02/27/19 02/27/21 

CHAMBER Panashield 3M N/A 03/15/19 03/15/21 

Antenna: Active Loop ETS-Lindgren 6502 00062529 12/11/17 12/11/20 

Antenna: Biconical 1057 Eaton 94455-1 1057 12/13/17 12/13/20 

Antenna: Log-Periodic 1243 Electro-Metrics 96005 1243 04/20/18 04/20/21 

Ant: Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 02/25/20 02/25/23 

Noise Source 10 MHz – 18 GHz Agilent 346B MY44421884 n/a n/a 

Splitter 1-1000MHz Mini-Circuits ZFSC-4-1-
BNC+ U115700825 11/19/17 11/19/20 
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ANNEX I – MANUFACTURER-PROVIDED INFORMATION 
 
Note:  The accuracy and precision of the following information provided by the manufacturer of the 
equipment under test has not been verified using test methods, cannot be verified, or is not 
necessary to verify. 
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ANNEX II – MEASUREMENT DATA 
 
Modulation Characteristics 
 
 

Test Engineer:   
Test Date:   

 
N/A. Device does not accept audio input. 
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2.1046 RF POWER OUTPUT 
 
Test Data: 450MHz, 30dBm 
 

Test Engineer: TR  
Test Date: Aug 7 2020  

 

 
 
Max Power Output = 29.25 dBm (0.84 W) 
  

1VIEW

UNCAL

Ref Lvl

 38.3 dBm

Ref Lvl

 38.3 dBm

RBW  100 kHz

VBW  300 kHz

SWT  5 ms

RF Att  30 dB

 38.3 dB Offset
 A 

IN1
1MA

Unit dBm

7.8125 kHz/Center 450.0629384 MHz Span 78.125 kHz

 

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

   30

-61.7

 38.3

1

Marker 1 [T1]       

           29.25 dBm

    450.05988540 MHz

Date:      1.JAN.1997  00:30:05
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RF POWER OUTPUT 
 
Test Data: 460MHz, 30dBm 
 

Test Engineer: TR  
Test Date: Aug 7 2020  

 
 
 
Max Power Output = 29.59 dBm (0.9 W) 
  

1VIEW

UNCAL

Ref Lvl

 38.3 dBm

Ref Lvl

 38.3 dBm

RBW  100 kHz

VBW  300 kHz

SWT  5 ms

RF Att  30 dB

 38.3 dB Offset
 A 

IN1
1MA

Unit dBm

15.625 kHz/Center 460.0646606 MHz Span 156.25 kHz

 

  -50

  -40

  -30

  -20

  -10

    0

   10

   20

   30

-61.7

 38.3

1

Marker 1 [T1]       

           29.59 dBm

    460.06466057 MHz

Date:      1.JAN.1997  00:26:11
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RF POWER OUTPUT 
 
Test Data: 470MHz, 30dBm 
 

Test Engineer: TR  
Test Date: Aug 7 2020  

 
 

 
Max Power Output = 29.68 dBm (0.9 W) 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  31.5 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 100 kHz
VBW 10 MHz
SWT 2.5 ms

AC

Center 470 MHz Span 156.23 kHz15.623 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]
           29.68 dBm
   470.002754054 MHz

Date: 2.SEP.2020  16:18:34
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RF POWER OUTPUT 
 
2.1047 AUDIO FREQUENCY RESPONSE 
 
2.1047 LOW PASS FILTER RESPONSE 
 

Test Engineer:   
Test Date:   

 
N/A. Device does not accept audio input. 
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2.1047 MODULATION LIMITING 
 

Test Engineer:   
Test Date:   

 
N/A. Device does not have means to limit modulation. 
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90.209 OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 2FSK 

 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 450 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40 1

Marker 1 [T1 ]
           34.03 dBm
   449.997756410 MHz

OBW  7.411858974 kHz

T1

Temp 1 [T1 OBW]
           17.35 dBm
   449.996314103 MHz

T2
Temp 2 [T1 OBW]
           16.77 dBm
   450.003725962 MHz

Date: 7.AUG.2020  16:12:26
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OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 3FSK 

 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 450 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]
           30.47 dBm
   450.000440705 MHz

OBW  8.052884615 kHz

T1

Temp 1 [T1 OBW]
           13.15 dBm
   449.995953526 MHz

T2

Temp 2 [T1 OBW]
           14.89 dBm
   450.004006410 MHz

Date: 7.AUG.2020  16:13:03
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OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 2FSK 

 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 460 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]
           29.02 dBm
   459.997876603 MHz

OBW  7.532051282 kHz

T1

Temp 1 [T1 OBW]
           13.22 dBm
   459.996193910 MHz

T2

Temp 2 [T1 OBW]
           14.10 dBm
   460.003725962 MHz

Date: 7.AUG.2020  16:11:49
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OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 3FSK 

 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 460 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]
           27.98 dBm
   459.998197115 MHz

OBW  8.092948718 kHz

T1

Temp 1 [T1 OBW]
           13.38 dBm
   459.995953526 MHz

T2

Temp 2 [T1 OBW]
           10.03 dBm
   460.004046474 MHz

Date: 7.AUG.2020  16:11:17
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OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 2FSK 

 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

*
 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 470 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40
1

Marker 1 [T1 ]
           30.85 dBm
   469.997756410 MHz

OBW  7.532051282 kHz

T1

Temp 1 [T1 OBW]
           14.60 dBm
   469.996274038 MHz

T2

Temp 2 [T1 OBW]
           15.69 dBm
   470.003806090 MHz

Date: 7.AUG.2020  16:09:40
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OCCUPIED BANDWIDTH 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 3FSK 

 
 
 
 
 
 
  

Ref  40 dBm Att  10 dB*

*

*

Offset  38.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 200 Hz
VBW 1 kHz
SWT 640 ms

AC

Center 470 MHz Span 25 kHz2.5 kHz/

 

-60

-50

-40

-30

-20

-10

0

10

20

30

40

1

Marker 1 [T1 ]
           29.60 dBm
   470.000480769 MHz

OBW  7.972756410 kHz

T1

Temp 1 [T1 OBW]
           12.93 dBm
   469.995993590 MHz

T2

Temp 2 [T1 OBW]
           14.27 dBm
   470.003966346 MHz

Date: 7.AUG.2020  16:10:13
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90.210 EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 2FSK, Mask C 
 

  

Ref  30 dBm Att  10 dB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s*

*

Offset  31.3 dB

Center 450 MHz Span 100 kHz10 kHz/

 

1 PK
VIEW

 A 

LVL

3DB
AC

-70

-60

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]
           28.34 dBm
   449.997596154 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:34:15
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 3FSK, Mask C  
 

 
  

Ref  30 dBm Att  10 dB*

*

Offset  31.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s

AC

Center 450 MHz Span 100 kHz10 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30 1

Marker 1 [T1 ]
           23.63 dBm
   449.999198718 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:35:19
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EMISSION MASKS 
 
Test Data: 450MHz, 2FSK, Mask D 
 

  

Ref  30 dBm Att  20 dB*

*

*

Offset  38.3 dB

OVTRC

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 1 kHz
SWT 13.5 s

AC

Center 450 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
1

Marker 1 [T1 ]
           27.57 dBm
   450.002139423 MHz

LIMIT CHECK   PASS

MASK D

Date: 7.AUG.2020  16:18:33
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 3FSK, Mask D 
 
 
 

  

Ref  30 dBm Att  25 dB

*

*

Offset  31.5 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 450 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
LIMIT CHECK   PASS

MASK D

Date: 31.AUG.2020  10:22:33
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 2FSK, Mask C 
 

  

Ref  30 dBm Att  10 dB*

*

Offset  31.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s

AC

Center 460 MHz Span 100 kHz10 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30 1

Marker 1 [T1 ]
           24.70 dBm
   459.997596154 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:36:08
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 3FSK, Mask C  
 

 
  

Ref  30 dBm Att  10 dB*

*

Offset  31.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s

AC

Center 460 MHz Span 100 kHz10 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30 1

Marker 1 [T1 ]
           23.09 dBm
   460.000160256 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:36:45
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 2FSK, Mask D 
 

  

Ref  30 dBm Att  30 dB*

*

*

Offset  38.3 dB

IFOVL

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 1 kHz
SWT 13.5 s

AC

Center 460 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]
           28.41 dBm
   459.997682292 MHz

LIMIT CHECK   PASS

MASK D

Date: 7.AUG.2020  16:20:04
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 3FSK, Mask D  
 
 

 
  

Ref  30 dBm Att  10 dB*

*

*

Offset  31.5 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 460 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
LIMIT CHECK   PASS

MASK D

Date: 2.SEP.2020  16:12:13
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 2FSK, Mask C 
 

  

Ref  30 dBm Att  10 dB*

*

Offset  31.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s

AC

Center 470 MHz Span 100 kHz10 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
1

Marker 1 [T1 ]
           26.07 dBm
   470.002243590 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:37:23
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 3FSK, Mask C  
 

 
  

Ref  30 dBm Att  10 dB*

*

Offset  31.3 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 1.15 s

AC

Center 470 MHz Span 100 kHz10 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30 1

Marker 1 [T1 ]
           24.72 dBm
   470.000320513 MHz

LIMIT CHECK   PASS

MASK C

Date: 12.AUG.2020  12:38:01
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 2FSK, Mask D 
 

  

Ref  30 dBm Att  30 dB*

*

*

Offset  38.3 dB

IFOVL

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 1 kHz
SWT 13.5 s

AC

Center 470 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
1

Marker 1 [T1 ]
           26.88 dBm
   469.997860577 MHz

LIMIT CHECK   PASS

MASK D

Date: 7.AUG.2020  16:20:49
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EMISSION MASKS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 3FSK, Mask D  
 

 
 
 
  

Ref  30 dBm Att  10 dB*

*

*

Offset  31.5 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 470 MHz Span 111.25 kHz11.125 kHz/

 

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
LIMIT CHECK   PASS

MASK D

Date: 2.SEP.2020  16:15:15

mailto:INFO@TIMCOENGR.COM
http://www.timcoengr.com/


 2801-20_PT90 VHF TestReport_Rev2 

Page 71 of 87 
 

849 NW STATE ROAD 45 NEWBERRY, FL 32669 USA | PHONE: 888.472.2424 | EMAIL: INFO@TIMCOENGR.COM | WEB: HTTP://WWW.TIMCOENGR.COM 

 
 
2.1051 CONDUCTED SPURIOUS EMISSIONS 

Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 30dBm, Below 1 GHz 
 
 

  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Center 515 MHz Span 970 MHz97 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -53.95 dBm
    37.772435897 MHz

2

Marker 2 [T1 ]
          -54.60 dBm
   488.573717949 MHz

3

Marker 3 [T1 ]
          -57.78 dBm
   373.541666667 MHz

4

Marker 4 [T1 ]
          -63.81 dBm
   900.512820513 MHz

D1 -20 dBm

Date: 7.AUG.2020  16:45:00
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 450MHz, 30dBm, Above 1 GHz 
 

 
  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 25 ms

AC

Center 2.85 GHz Span 3.7 GHz370 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -61.40 dBm
     1.349839744 GHz

2

Marker 2 [T1 ]
          -71.58 dBm
     1.800480769 GHz

3

Marker 3 [T1 ]
          -68.28 dBm
     2.251121795 GHzD1 -20 dBm

Date: 7.AUG.2020  16:42:43
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 30dBm, Below 1 GHz 
 
 

  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Center 515 MHz Span 970 MHz97 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -48.46 dBm
    37.772435897 MHz

2

Marker 2 [T1 ]
          -51.32 dBm
   497.900641026 MHz

3

Marker 3 [T1 ]
          -54.93 dBm
   421.730769231 MHz

4

Marker 4 [T1 ]
          -64.77 dBm
   920.721153846 MHz

D1 -20 dBm

Date: 7.AUG.2020  16:39:29
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 460MHz, 30dBm, Above 1 GHz 
 

  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 25 ms

AC

Center 2.85 GHz Span 3.7 GHz370 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -67.69 dBm
     1.379487179 GHz

2

Marker 2 [T1 ]
          -72.57 dBm
     2.298557692 GHz

D1 -20 dBm

Date: 7.AUG.2020  16:41:29
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 30dBm, Below 1 GHz 
 
 

  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Start 30 MHz Stop 1 GHz97 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -53.76 dBm
   940.929487179 MHz

2

Marker 2 [T1 ]
          -54.39 dBm
   508.782051282 MHz

3

Marker 3 [T1 ]
          -54.81 dBm
    76.634615385 MHz

4

Marker 4 [T1 ]
          -62.28 dBm
   208.766025641 MHz

D1 -20 dBm

Date: 7.AUG.2020  16:31:10
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: TR  
Test Date: AUG 7, 2020  

Test Data: 470MHz, 30dBm, Above 1 GHz 
 

  

Ref  0 dBm Att  5 dB*

*

 

1 PK
VIEW

 A 

PS 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 25 ms

AC

Start 1 GHz Stop 4.7 GHz370 MHz/

 

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

1

Marker 1 [T1 ]
          -64.18 dBm
     1.409134615 GHz

2

Marker 2 [T1 ]
          -70.06 dBm
     2.411217949 GHz

3

Marker 3 [T1 ]
          -71.61 dBm
     1.877564103 GHzD1 -20 dBm

Date: 7.AUG.2020  16:35:02
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2.1053 FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 450MHz, 30dBm, 2FSK 
 

 
 

 
  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

450.00 V 172.20 28.06 PK 1.53 14.96 3.00 44.55 -52.83 -20.00 32.83

450.00 V 172.20 33.86 PK 1.53 14.96 3.00 50.35 -47.03 -20.00 27.03

450.00 H 319.23 28.80 PK 2.09 14.01 3.00 44.90 -52.48 -20.00 32.48

450.00 V 417.94 24.43 PK 2.33 15.24 3.00 42.00 -55.38 -20.00 35.38

450.00 H 900.00 23.48 PK 3.54 21.70 3.00 48.72 -48.66 -20.00 28.66

450.00 V 900.00 26.32 PK 3.54 21.70 3.00 51.56 -45.82 -20.00 25.82

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

450.00 H 1350.00 14.64 PK 4.26 28.76 3.00 47.66 -49.72 -20.00 29.72

450.00 V 1350.00 15.43 PK 4.26 28.76 3.00 48.45 -48.93 -20.00 28.93

450.00 H 1800.00 15.33 PK 4.90 30.29 3.00 50.52 -46.86 -20.00 26.86

450.00 V 1800.00 15.79 PK 4.90 30.29 3.00 50.98 -46.40 -20.00 26.40

450.00 H 2250.00 11.08 PK 5.43 31.23 3.00 47.74 -49.64 -20.00 29.64

450.00 V 2250.00 15.33 PK 5.43 31.23 3.00 51.99 -45.39 -20.00 25.39

450.00 H 2700.00 13.94 PK 5.98 32.51 3.00 52.42 -44.95 -20.00 24.95

450.00 V 2700.00 14.55 PK 5.98 32.51 3.00 53.03 -44.34 -20.00 24.34

450.00 H 3150.00 9.68 PK 6.53 32.78 3.00 48.98 -48.40 -20.00 28.40

450.00 V 3150.00 11.90 PK 6.53 32.78 3.00 51.20 -46.18 -20.00 26.18

450.00 H 3600.00 10.92 PK 6.67 33.11 3.00 50.69 -46.68 -20.00 26.68

450.00 V 3600.00 9.80 PK 6.67 33.11 3.00 49.57 -47.80 -20.00 27.80

450.00 H 4050.00 9.68 PK 7.19 33.38 3.00 50.24 -47.13 -20.00 27.13

450.00 V 4050.00 14.40 PK 7.19 33.38 3.00 54.96 -42.41 -20.00 22.41

450.00 H 4500.00 9.94 PK 7.33 33.89 3.00 51.15 -46.22 -20.00 26.22

450.00 V 4500.00 11.30 PK 7.33 33.89 3.00 52.51 -44.86 -20.00 24.86
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 450MHz, 30dBm, 3FSK 
 

 
 

  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

450.00 H 96.47 25.23 PK 1.15 10.90 3.00 37.29 -60.09 -20.00 40.09

450.00 V 122.90 25.58 PK 1.26 11.28 3.00 38.12 -59.26 -20.00 39.26

450.00 H 319.23 30.01 PK 2.09 14.01 3.00 46.11 -51.27 -20.00 31.27

450.00 V 417.94 32.32 PK 2.33 15.24 3.00 49.89 -47.49 -20.00 27.49

450.00 H 900.00 24.50 PK 3.54 21.70 3.00 49.74 -47.64 -20.00 27.64

450.00 V 900.00 25.82 PK 3.54 21.70 3.00 51.06 -46.32 -20.00 26.32

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

450.00 H 1350.00 23.04 PK 4.26 28.76 3.00 56.06 -41.32 -20.00 21.32

450.00 V 1350.00 15.08 PK 4.26 28.76 3.00 48.10 -49.28 -20.00 29.28

450.00 H 1800.00 14.68 PK 4.90 30.29 3.00 49.87 -47.51 -20.00 27.51

450.00 V 1800.00 15.17 PK 4.90 30.29 3.00 50.36 -47.02 -20.00 27.02

450.00 H 2250.00 14.75 PK 5.43 31.23 3.00 51.41 -45.97 -20.00 25.97

450.00 V 2250.00 13.34 PK 5.43 31.23 3.00 50.00 -47.38 -20.00 27.38

450.00 H 2700.00 16.50 PK 5.98 32.51 3.00 54.98 -42.39 -20.00 22.39

450.00 V 2700.00 14.57 PK 5.98 32.51 3.00 53.05 -44.32 -20.00 24.32

450.00 H 3150.00 12.36 PK 6.53 32.78 3.00 51.66 -45.72 -20.00 25.72

450.00 V 3150.00 12.14 PK 6.53 32.78 3.00 51.44 -45.94 -20.00 25.94

450.00 H 3600.00 12.68 PK 6.67 33.11 3.00 52.45 -44.92 -20.00 24.92

450.00 V 3600.00 10.07 PK 6.67 33.11 3.00 49.84 -47.53 -20.00 27.53

450.00 H 4050.00 9.48 PK 7.19 33.38 3.00 50.04 -47.33 -20.00 27.33

450.00 V 4050.00 10.16 PK 7.19 33.38 3.00 50.72 -46.65 -20.00 26.65

450.00 H 4500.00 9.36 PK 7.33 33.89 3.00 50.57 -46.80 -20.00 26.80

450.00 V 4500.00 10.44 PK 7.33 33.89 3.00 51.65 -45.72 -20.00 25.72
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 460MHz, 30dBm, 2FSK 
 
 

 
 

 
 
 
  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

460.00 V 44.16 25.06 PK 0.75 12.68 3.00 38.49 -58.88 -20.00 38.88

450.00 H 145.24 24.52 PK 1.37 16.00 3.00 41.89 -55.49 -20.00 35.49

460.00 H 220.00 29.83 PK 1.70 10.30 3.00 41.83 -55.55 -20.00 35.55

460.00 V 318.72 29.03 PK 2.09 14.08 3.00 45.20 -52.18 -20.00 32.18

460.00 H 920.00 26.64 PK 3.58 22.30 3.00 52.52 -44.86 -20.00 24.86

460.00 V 920.00 29.18 PK 3.58 22.30 3.00 55.06 -42.32 -20.00 22.32

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

460.00 H 1380.00 19.05 PK 4.30 28.58 3.00 51.93 -45.44 -20.00 25.44

460.00 V 1380.00 19.11 PK 4.30 28.58 3.00 51.99 -45.38 -20.00 25.38

460.00 H 1840.00 13.74 PK 4.96 30.76 3.00 49.46 -47.91 -20.00 27.91

460.00 V 1840.00 11.98 PK 4.96 30.76 3.00 47.70 -49.67 -20.00 29.67

460.00 H 2300.00 15.01 PK 5.49 31.52 3.00 52.02 -45.36 -20.00 25.36

460.00 V 2300.00 16.04 PK 5.49 31.52 3.00 53.05 -44.33 -20.00 24.33

460.00 H 2760.00 12.30 PK 6.11 32.41 3.00 50.82 -46.55 -20.00 26.55

460.00 V 2760.00 11.94 PK 6.11 32.41 3.00 50.46 -46.91 -20.00 26.91

460.00 H 3220.00 12.23 PK 6.63 32.68 3.00 51.54 -45.84 -20.00 25.84

460.00 V 3220.00 10.92 PK 6.63 32.68 3.00 50.23 -47.15 -20.00 27.15

460.00 H 3680.00 10.23 PK 6.62 33.19 3.00 50.05 -47.33 -20.00 27.33

460.00 V 3680.00 9.66 PK 6.62 33.19 3.00 49.48 -47.90 -20.00 27.90

460.00 H 4140.00 10.36 PK 7.04 33.42 3.00 50.82 -46.56 -20.00 26.56

460.00 V 4140.00 9.55 PK 7.04 33.42 3.00 50.01 -47.37 -20.00 27.37

460.00 H 4600.00 10.91 PK 7.55 34.06 3.00 52.51 -44.86 -20.00 24.86

460.00 V 4600.00 10.51 PK 7.55 34.06 3.00 52.11 -45.26 -20.00 25.26
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 460MHz, 30dBm, 3FSK 
 

 
 

 
 
 
 
 
  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

460.00 V 109.82 24.73 PK 1.20 10.20 3.00 36.13 -61.25 -20.00 41.25

460.00 V 134.62 26.10 PK 1.31 14.19 3.00 41.60 -55.78 -20.00 35.78

460.00 H 318.72 29.47 PK 2.09 14.08 3.00 45.64 -51.74 -20.00 31.74

460.00 V 417.43 28.99 PK 2.33 15.19 3.00 46.52 -50.86 -20.00 30.86

460.00 H 920.00 27.36 PK 3.58 22.30 3.00 53.24 -44.14 -20.00 24.14

460.00 V 920.00 26.70 PK 3.58 22.30 3.00 52.58 -44.80 -20.00 24.80

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

460.00 H 1380.00 20.55 PK 4.30 28.58 3.00 53.43 -43.94 -20.00 23.94

460.00 V 1380.00 12.12 PK 4.30 28.58 3.00 45.00 -52.37 -20.00 32.37

460.00 H 1840.00 12.38 PK 4.96 30.76 3.00 48.10 -49.27 -20.00 29.27

460.00 V 1840.00 11.77 PK 4.96 30.76 3.00 47.49 -49.88 -20.00 29.88

460.00 H 2300.00 15.35 PK 5.49 31.52 3.00 52.36 -45.02 -20.00 25.02

460.00 V 2300.00 17.42 PK 5.49 31.52 3.00 54.43 -42.95 -20.00 22.95

460.00 H 2760.00 13.11 PK 6.11 32.41 3.00 51.63 -45.74 -20.00 25.74

460.00 V 2760.00 12.16 PK 6.11 32.41 3.00 50.68 -46.69 -20.00 26.69

460.00 H 3220.00 12.76 PK 6.63 32.68 3.00 52.07 -45.31 -20.00 25.31

460.00 V 3220.00 11.45 PK 6.63 32.68 3.00 50.76 -46.62 -20.00 26.62

460.00 H 3680.00 10.56 PK 6.62 33.19 3.00 50.38 -47.00 -20.00 27.00

460.00 V 3680.00 10.87 PK 6.62 33.19 3.00 50.69 -46.69 -20.00 26.69

460.00 H 4140.00 10.83 PK 7.04 33.42 3.00 51.29 -46.09 -20.00 26.09

460.00 V 4140.00 9.82 PK 7.04 33.42 3.00 50.28 -47.10 -20.00 27.10

460.00 H 4600.00 10.21 PK 7.55 34.06 3.00 51.81 -45.56 -20.00 25.56

460.00 V 4600.00 9.84 PK 7.55 34.06 3.00 51.44 -45.93 -20.00 25.93
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 470MHz, 30dBm, 2FSK 
 

 
 
 

 
  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

470.00 H 35.99 24.97 PK 0.67 13.40 3.00 39.04 -58.34 -20.00 38.34

470.00 V 77.40 24.65 PK 1.06 7.72 3.00 33.43 -63.95 -20.00 43.95

470.00 H 305.38 31.18 PK 2.08 14.44 3.00 47.70 -49.68 -20.00 29.68

470.00 V 319.49 28.15 PK 2.09 13.97 3.00 44.21 -53.17 -20.00 33.17

470.00 H 940.00 32.75 PK 3.59 22.60 3.00 58.94 -38.44 -20.00 18.44

470.00 V 940.00 37.80 PK 3.59 22.60 3.00 63.99 -33.39 -20.00 13.39

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

470.00 H 1410.00 15.33 PK 4.31 28.39 3.00 48.03 -49.35 -20.00 29.35

470.00 V 1410.00 20.98 PK 4.31 28.39 3.00 53.68 -43.70 -20.00 23.70

470.00 H 1880.00 11.06 PK 5.03 30.94 3.00 47.03 -50.34 -20.00 30.34

470.00 V 1880.00 12.30 PK 5.03 30.94 3.00 48.27 -49.10 -20.00 29.10

470.00 H 2350.00 15.12 PK 5.58 31.93 3.00 52.62 -44.76 -20.00 24.76

470.00 V 2350.00 17.02 PK 5.58 31.93 3.00 54.52 -42.86 -20.00 22.86

470.00 H 2820.00 13.00 PK 6.21 32.43 3.00 51.64 -45.74 -20.00 25.74

470.00 V 2820.00 10.10 PK 6.21 32.43 3.00 48.74 -48.64 -20.00 28.64

470.00 H 3290.00 10.97 PK 6.70 32.63 3.00 50.30 -47.08 -20.00 27.08

470.00 V 3290.00 11.30 PK 6.70 32.63 3.00 50.63 -46.75 -20.00 26.75

470.00 H 3760.00 10.76 PK 6.45 33.13 3.00 50.33 -47.04 -20.00 27.04

470.00 V 3760.00 10.98 PK 6.45 33.13 3.00 50.55 -46.82 -20.00 26.82

470.00 H 4230.00 10.55 PK 7.10 33.33 3.00 50.98 -46.40 -20.00 26.40

470.00 V 4230.00 12.67 PK 7.10 33.33 3.00 53.10 -44.28 -20.00 24.28

470.00 H 4700.00 10.56 PK 7.20 33.88 3.00 51.64 -45.74 -20.00 25.74

470.00 V 4700.00 11.01 PK 7.20 33.88 3.00 52.09 -45.29 -20.00 25.29
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
Test Data: 470MHz, 30dBm, 3FSK 
 

 
 

 
 
 
 
 
  

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

470.00 H 56.15 25.08 PK 0.88 8.96 3.00 34.91 -62.47 -20.00 42.47

470.00 V 122.26 25.90 PK 1.26 11.15 3.00 38.31 -59.07 -20.00 39.07

470.00 H 319.48 29.06 PK 2.09 13.97 3.00 45.12 -52.25 -20.00 32.25

470.00 V 368.20 26.29 PK 2.20 14.17 3.00 42.66 -54.71 -20.00 34.71

470.00 H 940.00 32.88 PK 3.59 22.60 3.00 59.07 -38.31 -20.00 18.31

470.00 V 940.00 33.98 PK 3.59 22.60 3.00 60.17 -37.21 -20.00 17.21

Tuned 
Frequency 

(MHz)

Antenna 
Polarity

Emission 
Frequency 

(MHz)

Meter 
Reading 
(dBm)

Detector Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

ERP (dBm) Spurious 
Limit (dBm) Margin (dBm)

470.00 H 1410.00 15.82 PK 4.31 28.39 3.00 48.52 -48.86 -20.00 28.86

470.00 V 1410.00 21.70 PK 4.31 28.39 3.00 54.40 -42.98 -20.00 22.98

470.00 H 1880.00 11.03 PK 5.03 30.94 3.00 47.00 -50.37 -20.00 30.37

470.00 V 1880.00 10.08 PK 5.03 30.94 3.00 46.05 -51.32 -20.00 31.32

470.00 H 2350.00 11.32 PK 5.58 31.93 3.00 48.82 -48.56 -20.00 28.56

470.00 V 2350.00 16.77 PK 5.58 31.93 3.00 54.27 -43.11 -20.00 23.11

470.00 H 2820.00 11.56 PK 6.21 32.43 3.00 50.20 -47.18 -20.00 27.18

470.00 V 2820.00 12.23 PK 6.21 32.43 3.00 50.87 -46.51 -20.00 26.51

470.00 H 3290.00 11.45 PK 6.70 32.63 3.00 50.78 -46.60 -20.00 26.60

470.00 V 3290.00 12.14 PK 6.70 32.63 3.00 51.47 -45.91 -20.00 25.91

470.00 H 3760.00 10.89 PK 6.45 33.13 3.00 50.46 -46.91 -20.00 26.91

470.00 V 3760.00 10.88 PK 6.45 33.13 3.00 50.45 -46.92 -20.00 26.92

470.00 H 4230.00 10.56 PK 7.10 33.33 3.00 50.99 -46.39 -20.00 26.39

470.00 V 4230.00 10.79 PK 7.10 33.33 3.00 51.22 -46.16 -20.00 26.16

470.00 H 4700.00 10.37 PK 7.20 33.88 3.00 51.45 -45.93 -20.00 25.93

470.00 V 4700.00 10.37 PK 7.20 33.88 3.00 51.45 -45.93 -20.00 25.93
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2.1055 FREQUENCY STABILITY 
 
90.213 FREQUENCY STABILITY 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
 
 

Test Data: Test Table 
 

 
  

5.0 ppm
5000 ppb (Parts per Billion)

0.00050 %
2249.999 Hz

449.997520 MHz
450.002020 MHz

5.0

Temperature (°C) Supplied Voltage (V) Frequency (MHz) Deviation (kHz)
-30 5.0 450.000040 -0.270
-20 5.0 450.000010 -0.240
-10 5.0 449.999900 -0.130
0 5.0 449.999650 0.120

+10 5.0 449.999680 0.090
+20 (reference) 5.0 449.999770 0.000

+20 4.3 449.999770 0.000
+20 5.8 449.999770 0.000
+30 5.0 449.999910 -0.140
+40 5.0 449.999910 -0.140
+50 5.0 449.999890 -0.120

Combined Lower Limit
Combined Upper Limit
Rated Supply Voltage

Temperature / Voltage Variation

FCC Part 90 Limit
FCC Part 90 Limit, as ppb
FCC Part 90 Limit, as %

Strictest Combined Limit, as Hz

AC DC
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FREQUENCY STABILITY 
 
Test Data: Test Plot 
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90.214 TRANSIENT FREQUENCY RESPONSE 
 

Test Engineer: TR  
Test Date: AUG 7, 2020  

 
 

 

T3 
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T1 
 

T2 
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END OF TEST REPORT 
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