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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 12/13/2019 
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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 # 
2056-A 

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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TEST INFORMATION 
 

Report Version Description Issue Date 

Rev1 Initial Issue 12/2/2019 

Rev2 Revised Emission Designators 01/31/2020 

Rev3 Corrected error in Emission 
Designators 02/04/2020 

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. 
Designation #: US1070 
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EUT INFORMATION 
 

 
 

 
 

EUT Description RADIO TRANSCEIVER WITH POWER AMPLIFIER 

Model Number CASC-TR-01-165 

Modified for Testing ☐ 

Modification n/a 

Antenna Connector 

☐ 
UHF 

☐ 
BNC 

☒ 
N 

☐ 
TNC 

☐ 
SMA 

☐ 
Other 

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

☒ 
DC Power (48 V) 

☐ 
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 

CODAN RADIO COMMUNICATIONS 
43 ERIE STREET 

VICTORIA BC V8V 1P8 CANADA 

2.1033(c)(2) FCC Identifier H4JCASC165B 

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

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

2.1033(c)(5) Frequency Range 150 – 174 MHz 

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

operating power levels, and Maximum 
Power Rating. 

10 – 100 W 

2.1033(c)(6) Description of means to vary power Discreet settings in software 

2.1033(c)(8) The DC voltage & current at the final 
amplifier for normal operation 48 V * 5A = 240 W 

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

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 
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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) 
 

Analog Signals 

Description Modulation  
Type 

Bandwidth  
Calculation 

Necessary 
Bandwidth 

Emission 
Designator 

Narrowband Analog FM Voice FM Bn = 2M + 2DK 11K0 F3E 

Digital Signals 

Description Modulation  
Type 

Bandwidth  
Calculation 

Necessary 
Bandwidth 

Emission 
Designator 

P25 Phase I C4FM Voice C4FM Bn = (R/log2S) + 2DK 8K10 F1E 

P25 Phase I C4FM Data C4FM Bn = (R/log2S) + 2DK 8K10 F1D 

P25 Phase I C4FM Mixed C4FM Bn = (R/log2S) + 2DK 8K10 F1W 

P25 Phase I LSM Voice CQPSK Bn = 2RK/log2S 8K70 D1E 

P25 Phase I LSM Data CQPSK Bn = 2RK/log2S 8K70 D1D 

P25 Phase I LSM Mixed CQPSK Bn = 2RK/log2S 8K70 D1W 
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2.1046 RF POWER OUTPUT 
 

☒ 

 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☒ 
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90.205 RF POWER OUTPUT 
 

☒ 

 
 

☐ 

 
 

☐ 

 

 
 

☐ 

 
 

 
Note: All ERP limitations placed upon 150-174 MHz are to be determined during licensing using 
the installation antenna. Compliance with the ERP limits cannot be determined at the time of 
testing.  
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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 
 

☐ 

 

 

☐ 

☐ 

☐ 

☐ 
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OCCUPIED BANDWIDTH 
 

☐ 

 

☒ 

☐ 
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90.209 OCCUPIED BANDWIDTH 
 

 
 

Standard Channel Spacing/Bandwidth 
 

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

(kHz) 

☒ 150 - 174 1 7.5 1 3 20 / 11.25 / 6 

☒ 90.265(a),(c) – (e) fixed 11.25 

☐ 90.265(b) fixed 200 / 54 
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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 

☒ 150 - 174 2 B, D, or E C, D, or E 

☐ 150 paging only B C 

☐ 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 B 
 

 
 

 
 
MASK C 
 

 
  

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


3273AUT19_PT90 VHF TestReport_Rev3 

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

 Page 28 of 81 

EMISSION MASKS 
 
MASK D 

 
 
MASK E 
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EMISSION MASKS 
 
Test Procedure: 
 

 
 
Test Setup Block Diagram: 
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2.1051 CONDUCTED SPURIOUS EMISSIONS AT ANTENNA TERMINALS 
 

 
 

 
 
Test Procedure: ANSI C63.26 S 5.2.3.3 
 

 
 
Test Setup Block Diagram: 
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CONDUCTED SPURIOUS EMISSIONS 
 
MASK B 
 

 
 

 
 
MASK C 
 

 
 
MASK D 
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CONDUCTED SPURIOUS EMISSIONS 
 
MASK E 
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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 

☐ 
 

☐ 

 

☒ 
 

 
 
  

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


3273AUT19_PT90 VHF TestReport_Rev3 

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

 Page 40 of 81 

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) 

☒ 150 174 5 11 1 / 2.5 / 5 6 2 / 5 4 6 2 / 5 / 50 

☐ 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) 5 ms 20 ms 5 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 Calibration 
Date 

Cal Due 
Date 

Function Generator Standford DS340 25200 02/21/18 02/21/20 

Modulation Analyzer HP 8901A 3050A05856 04/13/17 04/13/20 

Audio Analyzer HP 8903B 3011A13084 02/20/18 02/20/20 

EMI Test Receiver R & S  ESIB 40 
firmware v 4.34.3 BIOS v3.3 

Rohde & 
Schwarz ESIB 40 100274 07/22/19 07/22/21 

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 12/11/19 

Antenna: Biconical 1096 Eaton 94455-1 1096 08/01/17 08/01/19 

Antenna: Log-Periodic 1122 Electro-Metrics LPA-25 1122 07/26/17 07/26/19 

Ant: Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 01/30/17 01/30/19 

Temperature Chamber LARGE Tenney 
Engineering TTRC 11717-7 N/A N/A 

Type K J Thermometer Martel 303 080504494 11/06/17 11/06/20 

Oscilloscope LeCroy LT364 00414 03/28/19 03/28/21 
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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 
 
 
RF POWER OUTPUT 
 

Test Engineer: FR  
Test Date: 12/11/19  

 

 
 
Frequency: 150.8125 MHz 
 
Method: Conducted 
 
Low Power Output: 39.81 dBm (9.57 W) 
 
High Power Output: 49.84 dBm (96.38 W) 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

2 PK
VIEW

 A 

LVL

3DB

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

AC

Center 150.8125 MHz Span 500 kHz50 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           39.83 dBm
   150.812500000 MHz

2

Marker 2 [T2 ]
           49.84 dBm
   150.813301282 MHz

Date: 11.DEC.2019  15:26:46
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RF POWER OUTPUT 
 
 

 
 
Frequency: 161.60 MHz 
 
Method: Conducted 
 
Low Power Output: 39.80 dBm (9.55 W) 
 
High Power Output: 49.84 dBm (96.38 W) 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

2 PK
VIEW

 A 

LVL

3DB

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

AC

Center 161.6 MHz Span 500 kHz50 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           39.80 dBm
   161.599198718 MHz

2

Marker 2 [T2 ]
           49.84 dBm
   161.600000000 MHz

Date: 11.DEC.2019  15:32:07
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RF POWER OUTPUT 
 
 

 
 
Frequency: 173.3875 MHz 
 
Method: Conducted 
 
Low Power Output: 39.99 dBm (9.98 W) 
 
High Power Output: 49.81 dBm (95.72 W) 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

2 PK
VIEW

 A 

LVL

3DB

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

AC

Center 173.3875 MHz Span 500 kHz50 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           39.99 dBm
   173.388301282 MHz

2

Marker 2 [T2 ]
           49.81 dBm
   173.388301282 MHz

Date: 11.DEC.2019  15:48:19
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AUDIO FREQUENCY RESPONSE 
 

Test Engineer: FR  
Test Date: 12/12/19  
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LOW PASS FILTER RESPONSE 
 

Test Engineer: FR  
Test Date: 12/12/19  
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MODULATION LIMITING 
 

Test Engineer: FR  
Test Date: 12/12/19  
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OCCUPIED BANDWIDTH 
 

Test Engineer: FR  
Test Date: 12/12/19  

 

 
 
Frequency: 150.8125 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  60 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 280 ms

DC

Center 150.8125 MHz Span 25 kHz2.5 kHz/

 

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]
           47.34 dBm
   150.812500000 MHz

OBW  9.975961538 kHz

T1

Temp 1 [T1 OBW]
           28.79 dBm
   150.807532051 MHz

T2

Temp 2 [T1 OBW]
           28.81 dBm
   150.817508013 MHz

Date: 12.DEC.2019  13:25:57
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 150.8125 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 150.8125 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           45.94 dBm
   150.811602564 MHz

OBW  8.012820513 kHz

T1

Temp 1 [T1 OBW]
           31.87 dBm
   150.808493590 MHz

T2

Temp 2 [T1 OBW]
           30.30 dBm
   150.816506410 MHz

Date: 11.DEC.2019  15:59:37
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 150.8125 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 150.8125 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           46.54 dBm
   150.812820513 MHz

OBW  7.916666667 kHz

T1

Temp 1 [T1 OBW]
           29.07 dBm
   150.808557692 MHz

T2

Temp 2 [T1 OBW]
           30.80 dBm
   150.816474359 MHz

Date: 11.DEC.2019  16:00:27
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  60 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 280 ms

DC

Center 161.6 MHz Span 25 kHz2.5 kHz/

 

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]
           47.40 dBm
   161.600000000 MHz

OBW  9.935897436 kHz

T1

Temp 1 [T1 OBW]
           28.80 dBm
   161.595032051 MHz

T2

Temp 2 [T1 OBW]
           28.71 dBm
   161.604967949 MHz

Date: 12.DEC.2019  13:28:18
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 161.6 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           45.31 dBm
   161.598269231 MHz

OBW  7.980769231 kHz

T1

Temp 1 [T1 OBW]
           27.57 dBm
   161.596025641 MHz

T2

Temp 2 [T1 OBW]
           29.49 dBm
   161.604006410 MHz

Date: 11.DEC.2019  15:54:47
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 161.6 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           47.04 dBm
   161.600705128 MHz

OBW  7.884615385 kHz

T1

Temp 1 [T1 OBW]
           31.23 dBm
   161.596089744 MHz

T2

Temp 2 [T1 OBW]
           31.53 dBm
   161.603974359 MHz

Date: 11.DEC.2019  15:55:43

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


3273AUT19_PT90 VHF TestReport_Rev3 

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

 Page 60 of 81 

OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  60 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 280 ms

DC

Center 173.3875 MHz Span 25 kHz2.5 kHz/

 

-40

-30

-20

-10

0

10

20

30

40

50

60

1

Marker 1 [T1 ]
           47.38 dBm
   173.387500000 MHz

OBW  9.975961538 kHz

T1

Temp 1 [T1 OBW]
           28.88 dBm
   173.382532051 MHz

T2

Temp 2 [T1 OBW]
           28.88 dBm
   173.392508013 MHz

Date: 12.DEC.2019  13:29:22
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 173.3875 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           45.33 dBm
   173.387435897 MHz

OBW  8.108974359 kHz

T1

Temp 1 [T1 OBW]
           30.78 dBm
   173.383493590 MHz

T2

Temp 2 [T1 OBW]
           28.25 dBm
   173.391602564 MHz

Date: 11.DEC.2019  15:53:37
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OCCUPIED BANDWIDTH 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
 
  

Ref  70 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 A 

LVL

3DB

RBW 300 Hz
VBW 1 kHz
SWT 225 ms

AC

Center 173.3875 MHz Span 20 kHz2 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

60

70

1

Marker 1 [T1 ]
           47.18 dBm
   173.387724359 MHz

OBW  8.012820513 kHz

T1

Temp 1 [T1 OBW]
           31.59 dBm
   173.383493590 MHz

T2

Temp 2 [T1 OBW]
           32.20 dBm
   173.391506410 MHz

Date: 11.DEC.2019  15:51:03
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EMISSION MASKS 
 

Test Engineer: FR  
Test Date: 12/12/19  

 

 
 
Frequency: 150.8125 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 150.8125 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]
           48.70 dBm
   150.812500000 MHz

LIMIT CHECK   PASS

MASK D

Date: 12.DEC.2019  17:24:23
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EMISSION MASKS 
 
 

 
 
Frequency: 150.8125 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 150.8125 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]
           40.34 dBm
   150.813391426 MHz

LIMIT CHECK   PASS

MASK D

Date: 12.DEC.2019  17:10:03
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EMISSION MASKS 
 
 

 
 
Frequency: 150.8125 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
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EMISSION MASKS 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 161.6 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]
           48.69 dBm
   161.600000000 MHz

LIMIT CHECK   PASS

MASK D

Date: 12.DEC.2019  17:26:50
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EMISSION MASKS 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 161.6 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50
1

Marker 1 [T1 ]
           41.92 dBm
   161.600891426 MHz

LIMIT CHECK   PASS

MASK D

Date: 12.DEC.2019  16:46:30
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EMISSION MASKS 
 
 

 
 
Frequency: 161.60 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
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EMISSION MASKS 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

AC

Center 173.3875 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50

1

Marker 1 [T1 ]
           48.75 dBm
   173.387500000 MHz

LIMIT CHECK   PASS

MASK D

Date: 12.DEC.2019  17:28:58
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EMISSION MASKS 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: C4FM 
 
Method: Conducted 
 
  

Ref  50 dBm Att  10 dB*

*

Offset  60.7 dB

 

1 PK
VIEW

 B 

LVL

3DB

RBW 100 Hz
VBW 300 Hz
SWT 13.5 s

DC

Center 173.3875 MHz Span 111.25 kHz11.125 kHz/

 

-50

-40

-30

-20

-10

0

10

20

30

40

50 1

Marker 1 [T1 ]
           44.15 dBm
   173.388034856 MHz

LIMIT CHECK   PASS

F1

MASK D

Date: 12.DEC.2019  16:33:39
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EMISSION MASKS 
 
 

 
 
Frequency: 173.3875 MHz 
 
Modulation: WCQPSK 
 
Method: Conducted 
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CONDUCTED SPURIOUS EMISSIONS 
 

Test Engineer: FR  
Test Date: 12/12/19  

 

 
 
Frequency: 150.8125 MHz 
 
Scan Range: Below 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Start 30 MHz Stop 1 GHz97 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]
           -5.59 dBm
   151.250000000 MHz

D1 -20 dBm

Date: 12.DEC.2019  18:08:02
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CONDUCTED SPURIOUS EMISSIONS 
 
 

 
 
Frequency: 150.8125 MHz 
 
Scan Range: Above 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

AC

Start 1 GHz Stop 2 GHz100 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]
          -62.34 dBm
     1.841346154 GHz

D1 -20 dBm

Date: 12.DEC.2019  18:08:52
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CONDUCTED SPURIOUS EMISSIONS 
 
 

 
 
Frequency: 161.60 MHz 
 
Scan Range: Below 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Start 30 MHz Stop 1 GHz97 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]
           -8.58 dBm
   162.131410256 MHz

2

Marker 2 [T1 ]
          -58.41 dBm
   485.464743590 MHz

D1 -20 dBm

Date: 12.DEC.2019  18:00:25

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


3273AUT19_PT90 VHF TestReport_Rev3 

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

 Page 75 of 81 

CONDUCTED SPURIOUS EMISSIONS 
 
 

 
 
Frequency: 161.60 MHz 
 
Scan Range: Above 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

AC

Start 1 GHz Stop 2 GHz100 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]
          -62.35 dBm
     1.953525641 GHz

D1 -20 dBm

Date: 12.DEC.2019  18:01:36
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CONDUCTED SPURIOUS EMISSIONS 
 
 

 
 
Frequency: 173.3875 MHz 
 
Scan Range: Below 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms

AC

Start 30 MHz Stop 1 GHz97 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10
1

Marker 1 [T1 ]
            4.07 dBm
   173.012820513 MHz

2

Marker 2 [T1 ]
          -54.59 dBm
   347.115384615 MHz

3

Marker 3 [T1 ]
          -62.59 dBm
   490.128205128 MHz

D1 -20 dBm

Date: 12.DEC.2019  17:42:26
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CONDUCTED SPURIOUS EMISSIONS 
 
 

 
 
Frequency: 173.3875 MHz 
 
Scan Range: Above 1 GHz 
 
Method: Conducted, Fundamental Notched 
 
  

Ref  15 dBm Att  10 dB*

*

 

1 PK
VIEW

 A 

3DB

RBW 1 MHz
VBW 3 MHz
SWT 2.5 ms

AC

Start 1 GHz Stop 2 GHz100 MHz/

 

-80

-70

-60

-50

-40

-30

-20

-10

0

10

1

Marker 1 [T1 ]
          -61.72 dBm
     1.804487179 GHz

D1 -20 dBm

Date: 12.DEC.2019  17:44:17
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 

Test Engineer: TR  
Test Date: 12/13/19  

 

 

 

 
 
Method: Radiated  

Tuned 
Frequency 

(MHz)

Emission 
Frequency 

(MHz)
Detector

Meter 
Reading 
(dBµV)

Antenna 
Polarity

Coax Loss 
(dB)

Correction 
Factor 
(dB/m)

Distance 
(m)

Field 
Strength 

(dBµV/m)
ERP (dBm) Limit 

(dBm)
Margin 
(dBm)

150.81 301.60 PK 10.09 H 2.08 13.72 3.00 25.89 -71.49 -20.00 51.49
150.81 301.60 PK 9.19 V 2.08 13.72 3.00 24.99 -72.39 -20.00 52.39
150.81 452.40 PK 11.73 V 2.47 15.86 3.00 30.06 -67.32 -20.00 47.32
150.81 452.40 PK 9.58 H 2.47 15.86 3.00 27.91 -69.47 -20.00 49.47
150.81 603.30 PK 4.08 H 2.87 18.47 3.00 25.42 -71.96 -20.00 51.96
150.81 603.30 PK 1.52 V 2.87 18.47 3.00 22.86 -74.52 -20.00 54.52
150.81 754.10 PK 1.87 V 3.22 20.98 3.00 26.07 -71.30 -20.00 51.30
150.81 754.10 PK 0.01 H 3.22 20.98 3.00 24.21 -73.16 -20.00 53.16
150.81 904.90 PK 1.43 H 3.54 22.19 3.00 27.16 -70.21 -20.00 50.21
150.81 904.90 PK 2.33 V 3.54 22.19 3.00 28.06 -69.31 -20.00 49.31
150.81 1055.70 PK 26.10 V 3.78 26.80 3.00 56.68 -40.70 -20.00 20.70
150.81 1055.70 PK 25.65 H 3.78 26.80 3.00 56.23 -41.15 -20.00 21.15
150.81 1206.50 PK 26.09 H 3.95 28.10 3.00 58.14 -39.23 -20.00 19.23
150.81 1206.50 PK 24.48 V 3.95 28.10 3.00 56.53 -40.84 -20.00 20.84
150.81 1357.30 PK 24.52 V 4.26 28.71 3.00 57.49 -39.89 -20.00 19.89
150.81 1357.30 PK 23.97 H 4.26 28.71 3.00 56.94 -40.44 -20.00 20.44
150.81 1508.10 PK 24.71 H 4.50 27.76 3.00 56.97 -40.40 -20.00 20.40
150.81 1508.10 PK 25.90 V 4.50 27.76 3.00 58.16 -39.21 -20.00 19.21

Tuned 
Frequency 

(MHz)

Emission 
Frequency 

(MHz)
Detector

Meter 
Reading 
(dBµV)

Antenna 
Polarity

Coax Loss 
(dB)

Correction 
Factor 
(dB/m)

Distance 
(m)

Field 
Strength 

(dBµV/m)
ERP (dBm) Limit 

(dBm)
Margin 
(dBm)

161.60 323.20 PK 10.05 H 2.09 13.77 3.00 25.91 -71.47 -20.00 51.47
161.60 323.20 PK 12.72 V 2.09 13.77 3.00 28.58 -68.80 -20.00 48.80
161.60 484.80 PK 13.29 V 2.60 16.80 3.00 32.69 -64.68 -20.00 44.68
161.60 484.80 PK 12.34 H 2.60 16.80 3.00 31.74 -65.63 -20.00 45.63
161.60 646.40 PK 0.20 H 2.96 19.82 3.00 22.98 -74.40 -20.00 54.40
161.60 646.40 PK 0.20 V 2.96 19.82 3.00 22.98 -74.40 -20.00 54.40
161.60 808.00 PK 0.95 V 3.37 20.36 3.00 24.68 -72.70 -20.00 52.70
161.60 808.00 PK 3.51 H 3.37 20.36 3.00 27.24 -70.14 -20.00 50.14
161.60 1131.20 PK 15.01 V 3.88 27.27 3.00 46.16 -51.22 -20.00 31.22
161.60 1131.20 PK 13.48 H 3.88 27.27 3.00 44.63 -52.75 -20.00 32.75
161.60 1292.80 PK 11.83 H 4.10 28.64 3.00 44.57 -52.80 -20.00 32.80
161.60 1292.80 PK 12.88 V 4.10 28.64 3.00 45.62 -51.75 -20.00 31.75
161.60 1454.40 PK 13.13 V 4.42 28.05 3.00 45.60 -51.78 -20.00 31.78
161.60 1454.40 PK 14.05 H 4.42 28.05 3.00 46.52 -50.86 -20.00 30.86
161.60 1616.00 PK 12.74 V 4.68 28.24 3.00 45.66 -51.71 -20.00 31.71
161.60 1616.00 PK 14.59 H 4.68 28.24 3.00 47.51 -49.86 -20.00 29.86

Tuned 
Frequency 

(MHz)

Emission 
Frequency 

(MHz)
Detector

Meter 
Reading 
(dBµV)

Antenna 
Polarity

Coax Loss 
(dB)

Correction 
Factor 
(dB/m)

Distance 
(m)

Field 
Strength 

(dBµV/m)
ERP (dBm) Limit 

(dBm)
Margin 
(dBm)

173.39 346.80 PK 18.28 V 2.11 13.81 3.00 34.20 -63.17 -20.00 43.17
173.39 346.80 PK 11.59 H 2.11 13.81 3.00 27.51 -69.86 -20.00 49.86
173.39 520.20 PK 7.72 H 2.73 17.19 3.00 27.64 -69.74 -20.00 49.74
173.39 520.20 PK 8.45 V 2.73 17.19 3.00 28.37 -69.01 -20.00 49.01
173.39 693.60 PK 4.14 V 3.08 20.40 3.00 27.62 -69.76 -20.00 49.76
173.39 693.60 PK 5.52 H 3.08 20.40 3.00 29.00 -68.38 -20.00 48.38
173.39 866.90 PK 1.87 H 3.51 22.51 3.00 27.89 -69.49 -20.00 49.49
173.39 866.90 PK 0.95 V 3.51 22.51 3.00 26.97 -70.41 -20.00 50.41
173.39 1040.30 PK 12.55 H 3.75 26.82 3.00 43.12 -54.25 -20.00 34.25
173.39 1040.30 PK 14.25 V 3.75 26.82 3.00 44.82 -52.55 -20.00 32.55
173.39 1213.70 PK 12.88 V 3.96 28.15 3.00 44.99 -52.38 -20.00 32.38
173.39 1213.70 PK 13.88 H 3.96 28.15 3.00 45.99 -51.38 -20.00 31.38
173.39 1387.10 PK 13.64 H 4.32 28.54 3.00 46.50 -50.88 -20.00 30.88
173.39 1387.10 PK 12.79 V 4.32 28.54 3.00 45.65 -51.73 -20.00 31.73
173.39 1560.50 PK 14.57 V 4.59 27.82 3.00 46.98 -50.40 -20.00 30.40
173.39 1560.50 PK 13.05 H 4.59 27.82 3.00 45.46 -51.92 -20.00 31.92
173.39 1733.90 PK 13.22 H 4.82 29.51 3.00 47.55 -49.83 -20.00 29.83
173.39 1733.90 PK 13.20 V 4.82 29.51 3.00 47.53 -49.85 -20.00 29.85
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FREQUENCY STABILITY 
 

Test Engineer: TR  
Test Date: 12/13/19  

 

 

  

2.5 ppm
2500 ppb (Parts per Bil l ion)

0.00025 %
390.213 Hz

156.084610 MHz
156.085390 MHz

48.0

Temperature (°C) Supplied Voltage (V) Frequency (MHz) Deviation (kHz)

-30 48.0 156.084960 0.040
-20 48.0 156.084960 0.040
-10 48.0 156.084990 0.010
0 48.0 156.085000 0.000

+10 48.0 156.085000 0.000
+20 (reference) 48.0 156.085000 0.000

+20 40.8 156.085000 0.000
+20 55.2 156.085000 0.000
+30 48.0 156.085000 0.000
+40 48.0 156.085000 0.000
+50 48.0 156.085000 0.000

Lower Limit
Upper Limit

Rated Supply Voltage

Temperature / Voltage Variation

FCC Part 90 Limit
FCC Part 90 Limit, as ppb

FCC Part 90 Limit, as %
FCC Part 90 Limit, as Hz

AC DC
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TRANSIENT FREQUENCY RESPONSE 
 

Test Engineer: FR  
Test Date: 12/13/19  

 
N/A. The EUT does not key up, and therefore does not exhibit transients. 
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END OF TEST REPORT 
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