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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 
 
 

Date SEP 8 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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TEST INFORMATION 
 

Report Version Description Issue Date 

Rev1 Initial Issue SEP 8 2020 

Rev2 Clerical Edit SEP 18 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 UHF Automatic Meter Reading transceiver 

Model Number MT2W-MK 

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 (12.5 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 

KP Electronic Systems Ltd. 
P.O. BOX 42 

TEFEN INDUSTRIAL PARK, , 24959, IL 

2.1033(c)(2) FCC Identifier H78KPMT2W-MK  

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

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

2.1033(c)(5) Frequency Range 454.200 MHz 

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

operating power levels, and Maximum 
Power Rating. 

3 W 

2.1033(c)(6) Description of means to vary power n/a 

2.1033(c)(8) The DC voltage & current at the final 
amplifier for normal operation 12.5 V DC * 0.8 A = 10 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  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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2.1046 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 
 

☐ 

 
 

☐  

 
 
Note: All ERP limitations placed upon 421-430 MHz, 450-470 MHz, and 470-512 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 
 

 
 
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 
 

 
 
  

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


TR_3289-20«Jobno»_PT90 UHF TestReport_Rev2 

Page 19 of 61 
 

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

2.1049 OCCUPIED BANDWIDTH 
 

 

 

☐ 
☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 

☐ 
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OCCUPIED BANDWIDTH 
 

☐  

 
 

☐ 

 

☒ 

☐ 
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90.209 OCCUPIED BANDWIDTH 
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OCCUPIED BANDWIDTH 
 

Standard Channel Spacing/Bandwidth 
 

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

(kHz) 
☒ 406-512 2 16.25 1 3 6 20 / 11.25 / 6 

☒ 90.265(a) fixed 11.25 
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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 

☒ 421-512 2 5 B, D, or E C, D, or E 

☐ 450 paging only B G 

☐ All other bands B C 
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EMISSION MASKS 
 
MASK B 
 

 
 

 
 
MASK C 
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EMISSION MASKS 
 
MASK D 

 
 
MASK E 
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EMISSION MASKS 
 
MASK G 
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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 
 

 
 
MASK G 
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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 

☐ 
 

☐ 

 

☒ 
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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 14 0.5 / 1.5 / 2.5 / 5 8 1 / 2.5 / 5 8 1 / 2.5 / 5 
 
FREQUENCY STABILITY 
 

☒ 

 

☐ 

☐ 

☐ 
 

☐ 
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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 
 

 
 

421 to 512 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: 
 

Parameters Measurement Uncertainty 

CONDUCTED EMISSIONS 9 kHz – 150 kHz ± 3.14 dB 

CONDUCTED EMISSIONS 150 kHz – 30 MHz ± 3.08 dB 

RADIATED EMISSIONS 30 MHz – 200 MHz ± 2.16 dB 

RADIATED EMISSIONS 200 MHz – 1 GHz ± 2.15 dB 

RADIATED EMISSIONS 1 GHz – 18 GHz ± 2.14 dB 

RADIATED EMISSIONS 18 GHz – 40 GHz ± 2.31 dB 

 
Notes: 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 # Current Cal Cal Due
Oscilloscope LeCroy LT364 00414 3/28/19 3/27/2022
Signal Generator HP 8648C HP 8648C 3537A01679 3/29/19 3/28/2022
Signal Generator R&S SMU-200A Rohde & Schwarz SMU200A 103195 4/23/18 4/22/2021
Sweep/Signal Generator Anritsu 68369B 985112  11/8/17 11/7/2020
Digital Multimeter Fluke 77 35053830 11/6/17 11/5/2020
Frequency Counter HP 5385A 2730A03025 11/8/17 11/7/2020
Active Loop ETS-Lindgren 6502 00062529  12/11/17 12/10/2020
Biconical 1057 Eaton 94455-1 1057  12/13/17 12/12/2020
Log-Periodic 1243 Eaton 96005 1243 4/20/18 4/19/2021
Double-Ridged Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 2/25/20 2/24/2023
Double-Ridged Horn 18-40 GHz EMCO 3116 9011-2145 12/8/17 12/7/2020
CHAMBER Panashield 3M N/A 3/12/19 3/11/2021
Pre-amp RF-LAMBDA RLNA00M45GA NA 2/27/19 2/26/2022
EMI Test Receiver R&S ESU 40 Rohde & Schwarz ESU 40 100320 8/28/18 8/27/2021
Type K J Thermometer Martel 303 080504494 11/6/17 11/5/2020

Device Manufacturer Model SN # Last Verified
SM to SF 30dB 5W DC-18G Pasternack PE7013-30 #23 9/8/20
SM to SF 3dB 5W DC-18G Pasternack PE7013-3 #20 9/8/20
KMKM-0180-00  Aqua Micro-Coax UFB142A-0-0720-200200 225363-001 (#102) 9/8/20
Tunable Notch Filter 250-850 MHz Eagle TNF-200 250-850 MHz (#19) 9/8/20
DC Power Supply HP 6286A 2411A09414 9/8/20
Crystal Detector HP 423A(NEG) #77 9/8/20
Temperature Chamber LARGE Tenney Engineering TTRC 11717-7 9/8/20
Terminator BNC 50OHM 1W Unknown #124 9/8/20
Type R&S to KF Test Equipment Adapter 01 9/8/20
Hygro-Thermometer Extech 445703 0602 9/8/20
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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. 
 
N/A 
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ANNEX II – MEASUREMENT DATA 
 
 
RF POWER OUTPUT 
 
Test Data: 454.2 MHz 
 

Test Engineer: FR  
Test Date: SEP 9 2020  

 

 
 
Power Output = 34.45 dBm  
 
Rated Power Output = 34.77 dBm (3 W +/- 5%) 
  

Ref  47.7 dBm Att  10 dB

RBW 20 kHz
VBW 50 kHz
SWT 10 ms*

Offset  32.7 dB

Center 454.2 MHz Span 1 MHz100 kHz/

 

1 PK
VIEW

 A 

LVL

3DB
AC

-50

-40

-30

-20

-10

0

10

20

30

40
1

Marker 1 [T1 ]
           34.45 dBm
   454.200000000 MHz

Date: 10.SEP.2020  15:22:56

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


TR_3289-20«Jobno»_PT90 UHF TestReport_Rev2 

Page 50 of 61 
 

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

AUDIO FREQUENCY RESPONSE 
 
LOW PASS FILTER RESPONSE 
 

Test Engineer:   
Test Date:   

 
N/A. Device transmits only digitally modulated data. 
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MODULATION LIMITING 
 

Test Engineer:   
Test Date:   

 
N/A. Device does not employ a means to limit modulation, and transmits only digitally modulated 
data. 
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OCCUPIED BANDWIDTH 
Test Engineer: FR  
Test Date: SEP 9 2020  

Test Data: 454.2 MHz 
 

 
 
99% OBW = 4.509 kHz 
 
Channel Size = 12.5 kHz 
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EMISSION MASKS 
Test Engineer: FR  
Test Date: SEP 9 2020  

Test Data: 454.2 MHz 
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CONDUCTED SPURIOUS EMISSIONS 
Test Engineer: FR  
Test Date: SEP 9 2020  

Test Data: 454.2 MHz, Below 1 GHz 
 

 
 
 
Note: A Notch filter was used on the fundamental frequency. 
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CONDUCTED SPURIOUS EMISSIONS 
 
 
Test Data: 454.2 MHz, Above 1 GHz 
 

 
 
 
Note: A Notch filter was used on the fundamental frequency. 
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FIELD STRENGTH OF SPURIOUS EMISSIONS 
 
 

Test Engineer: TR  
Test Date: SEP 9 2020  

 
Test Data: 454.2 MHz 
 

 
 
 
  

Tuned 
Frequency 

(MHz)

Emission 
Frequency 

(MHz)
Detector

Meter 
Reading 
(dBm)

Antenna 
Polarity

Coax Loss 
(dB)

Antenna 
Correction 

Factor 
(dB/m)

Distance (m)
Field 

Strength 
(dBµV/m)

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

454.20 95.32 PK 30.96 H 1.15 10.83 3.00 42.94 -54.43 -13.00 41.43

454.20 44.09 PK 32.65 V 0.75 12.69 3.00 46.09 -51.29 -13.00 38.29

454.20 908.40 PK 40.72 H 3.55 22.47 3.00 66.74 -30.64 -13.00 17.64

454.20 908.40 PK 36.62 V 20.47 22.47 3.00 79.56 -17.82 -13.00 4.82

454.20 1362.60 PK 36.97 H 4.28 28.68 3.00 69.93 -27.44 -13.00 14.44

454.20 1362.60 PK 21.01 V 4.28 28.68 3.00 53.97 -43.40 -13.00 30.40

454.20 1816.80 PK 35.84 H 4.92 30.49 3.00 71.25 -26.13 -13.00 13.13

454.20 1816.80 PK 16.25 V 4.92 30.49 3.00 51.66 -45.72 -13.00 32.72

454.20 2271.00 PK 28.03 H 5.45 31.35 3.00 64.84 -32.54 -13.00 19.54

454.20 2271.00 PK 15.66 V 5.45 31.35 3.00 52.47 -44.91 -13.00 31.91

454.20 2725.20 PK 15.80 H 6.04 32.45 3.00 54.28 -43.10 -13.00 30.10

454.20 2725.20 PK 17.54 V 6.04 32.45 3.00 56.02 -41.36 -13.00 28.36

454.20 3179.40 PK 15.16 H 6.60 32.72 3.00 54.47 -42.90 -13.00 29.90

454.20 3179.40 PK 20.52 V 6.60 32.72 3.00 59.83 -37.54 -13.00 24.54

454.20 3633.60 PK 15.20 H 6.62 33.17 3.00 54.98 -42.39 -13.00 29.39

454.20 3633.60 PK 20.47 V 6.62 33.17 3.00 60.25 -37.12 -13.00 24.12

454.20 4087.80 PK 10.01 H 7.13 33.40 3.00 50.54 -46.84 -13.00 33.84

454.20 4087.80 PK 13.40 V 7.13 33.40 3.00 53.93 -43.45 -13.00 30.45

454.20 4542.00 PK 9.50 H 7.45 33.98 3.00 50.93 -46.44 -13.00 33.44

454.20 4542.00 PK 16.84 V 7.45 33.98 3.00 58.27 -39.10 -13.00 26.10
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FREQUENCY STABILITY 
 

Test Engineer: FR  
Test Date: SEP 9 2020  

 
 
 

Test Data: Test Table 
 

 
  

1.5 ppm
1500 ppb (Parts per Bil l ion)

0.00015 %
681.300 Hz

454.199415 MHz
454.200777 MHz

12.5

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

-30 12.5 454.199618 478
-20 12.5 454.199819 277
-10 12.5 454.200163 -67
0 12.5 454.200275 -179

+10 12.5 454.200185 -89
+20 (reference) 12.5 454.200096 0

+20 10.6 454.200088 8
+20 14.4 454.200088 8
+30 12.5 454.200128 -32
+40 12.5 454.200141 -45
+50 12.5 454.200224 -128

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 %
FCC Part 90 Limit, as Hz

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

Test Engineer: FR  
Test Date: SEP 8 2020  

 
Test Data: Keyed-On 
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TRANSIENT FREQUENCY RESPONSE 
 
Test Data: Keyed-Off 
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END OF TEST REPORT 
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