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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

Summary

The device under test does:

X Fulfill the general approval requirements as identified in this test report and
was selected by the customer.

] Not fulfill the general approval requirements as identified in this test report

Attestations

This equipment has been tested in accordance with the standards identified in this
test report. To the best of my knowledge and belief, 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.

| attest that the necessary measurements were made at:
Timco Engineering Inc.

849 NW State Road 45
Newberry, FL 32669

Tested by:
Name and Title: Tim Royer: Project Manager/Testing Engineer

Date: 12/21/2016

Reviewed and approved by:
Name and Title: Cory Leverett, Project Manager

Date: 12/29/2016
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EUT SPECIFICATION

TIMCO
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This test results relates onl

to the items tested.

EUT DESCRIPTION

AMATEUR HANDHELD VHF RADIO - SCANNING RECEIVER

REQUIREMENTS

CFR 47 FCC Part 15B, RSS-215 Issue 2, RSS-Gen Issue 4

MODEL NUMBER

FT-25R

TEST STANDARDS

ANSI C63.4 — 2014, FCC Part 15A, RSS-Gen Issue 4

TEST FREQUENCIES

136, 155 & 174 MHz

EUT POWER SOURCE

X] 100-240Vvac/50— 60Hz (While Charging)

[ ] DC Power

X Battery Operated

[ ] Prototype

TEST ITEM | [_] Pre-Production
X] Production
[ ] Fixed
TYPE OF EQUIPMENT [ ] Mobile
X] Portable
MODIFICATIONS TO EUT: | X No [ ] Yes (explanation below)

TEST MODE DESCRIPTION

Receive only, Tuned to three places in band and
scanning.

TEST FACILITIES

Timco Engineering Inc. located at 849 NW State
Road 45 Newberry, FL 32669 USA.

LABORATORY TEST
CONDITION

Temperature: 24-26°C
Relative humidity: 50-65%o
Barometric Pressure:30.01”

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS
FCC ID: K6620663X20
IC: 511B-20663X20
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PERIPHERALS USED FOR TESTING

TIMCO

ENGINEERING Inc.

Description Model Connector | Cable Type | Length
Audio Earpiece Accessory NA Phono SP/Mic | Shielded OFC 0.5m
7.4 VDC Li-ion Battery Pack QB-33L 2 Pin NA NA
Charging Cradle 12VDC In / 8.4
VDG Out SBH-22 Barrel Jack NA NA
100-240 VAC 50/60 Hz Input, SAW12-
12VDC Output A/C Supply 120- Barrel Jack OFC 0.5m
Adapter 1000UD
TEST RESULTS SUMMARY
Test Item FCC Rule Part RSS Specification Result
Radiated Spurious 15.109 215 sec 5.1, GEN sec 7.1 Pass
Emissions
Powerline Conducted 15.107 215, sec 5.1, GEN sec 8.8 Pass
Emissions

Applicant: YAESU MUSEN CO., LTD.

FCC ID: K6620663X20
IC: 511B-20663X20
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RADIATED SPURIOUS EMISSIONS

Rule Part No.: FCC Part 15 Subpart B, RSS-215 sec 5.1
Requirements: FCC Part 15.109(a), RSS GEN 7.1.2 Radiated Emission Limit
Class B Field Strength Limits @ 3 Meters
Frequency Quasi-peak Average Peak
(MHz) (dBuv/m) (dBuv/m) (dBuv/m)
30 - 88 40.0 - -
80 — 216 43.5 - -
216 — 960 46.0 - -
960 - 1000 54.0 - -
> 1000 54.0 54 74

FCC Part 15.109(f) Radiated Emission Limit

For a receiver which employs terminals for the connection of an
external receiving antenna, the receiver shall be tested to demonstrate
compliance with the provisions of this section with an antenna
connected to the antenna terminals unless the antenna conducted
power is measured as specified in §15.111(a).

Procedure: FCC Part 15.33(b)(3) Frequency range of radiated measurements

FCC Part 15.35(a) Measurement detector functions and bandwidths

ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment 9 kHz to 40 GHz

8 6.2 Operating conditions

8§ 6.3 Arrangement of EUT

§ 8.3.1 Exploratory radiated emissions measurements
§ 8.3.2 Final radiated emission measurements

Configuration: The scanner receiver spurious emissions are to be measured when the
receiver is in the scanning mode and repeated when the scanning is
stopped..
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ENGINEERING , In

RADIATED SPURIOUS EMISSIONS

Setup:

Emissions 30 — 1000 MHz

RX Antenna

EUT

- L__|
Spectrum Analyzer / Receiver

Emissions above 1 GHz

X Al edsna

==

Spactium AnalyTel | Receiwer

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS

FCC ID: K6620663X20
IC: 511B-20663X20
Report: 2514AUT16TestReport_Revl

Page 7 of 29

TIMCO

c.




TIMCO
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 136 MHz, 30 — 200 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 45 ms
—_Jf|
—60
50
2 PK
VIEW
EC B
HH—=
B @d*a"H**h#A*h**nudaﬁtnﬂﬁu&ﬁ*mjgw*
- W
~10
F-10
=20
Center 115 MHz 17 MHz/ Span 170 MHz

Date: 20.DEC.2016 09:13:27

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 155 MHz, 30 — 200 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 45 ms
__Jf|
—a0
1 PK
VIEW
50
.
FCC B
“H—=
30

Center 115 MHz 17 MHz/ Span 170 MHz

Date: 20.DEC.2016 09:25:31

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data:

Tuned to 174 MHz, 30 — 200 MHz Peak Plot

3 Meter Field Strength Plot

@

*RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 45 ms
=70
—a0
1 PK
VIEW
50
.
FOC B

Center

Date: 20.DEC

115 MHz 17 MHz/ Span 170 MHz

2016 0D%9:11:57

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements

Applicant:
FCC ID:
IC:
Report:
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RADIATED SPURIOUS EMISSIONS

Test Data:

Scanning Mode, 30 — 200 MHz Peak Plot

3 Meter Field Strength Plot

@

*RBW 100 kH=z
*VBW 300 kH=z
72 dBpv/m * ALt 10 dB SWT 45 ms

50

2 PK
VIEW

Center

Date: 20.DEC

115 MHz 17 MHz/ Span 170 MHz

.2016 09:55:30

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements

Applicant:
FCC ID:
IC:
Report:
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 136 MHz, 200 - 1000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 195 ms
__Jf|
—a0
—
50
2 PK
VIEW =
FCC_B

Center &00 MHz 80 MHz/ Span 800 MHz

Date: 20.DEC.2016 09:41:01

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 155 MHz, 200 - 1000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 195 ms

1 PK
VIEW

50

1]

Center &00 MHz 80 MHz/ Span 800 MHz

Date: 20.DEC.2016 09:38:43

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 174 MHz, 200 - 1000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 195 ms
__Jf|
—a0
—
50
2 PK
VIEW _I
FCC_B

Center &00 MHz 80 MHz/ Span 800 MHz

Date: 20.DEC.2016 09:43:43

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Scanning Mode, 200 - 1000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 100 kH=z
*VBW 300 kH=z

Ref 72 dBuv/m * ALt 10 dB SWT 195 ms
__Jf|
=
el
—
=50
2 PK
vIEw _”I E

Center &00 MHz 80 MHz/ Span 800 MHz

Date: 20.DEC.2016 09:54:10

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 136 MHz, 1000 - 2000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 1 MH=z
*VBW 3 MH=z

Ref 72 dBuv/m * ALt 5 dB SWT 70 ms

50

2 PK *
VIEW

—20

Center 6.7 GHz 1.14 GHz/ Span 11.4 GHz

Date: 21.DEC.2016 16:18:23

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 155 MHz, 1000 - 2000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 1 MH=z
*VBW 3 MH=z

Ref 72 dBuv/m * ALt 5 dB SWT 70 ms
=70
—a0
1 PK
VIEW
50

—20

Center 6.7 GHz 1.14 GHz/ Span 11.4 GHz

Date: 21.DEC.2016 16:14:27

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Tuned to 174 MHz, 1000 - 2000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 1 MH=z
*VBW 3 MH=z

Ref 72 dBuv/m * ALt 5 dB SWT 70 ms

50
2 PK
VIEW

—20

Center 6.7 GHz 1.14 GHz/ Span 11.4 GHz

Date: 21.DEC.2016 16:12:38

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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RADIATED SPURIOUS EMISSIONS

Test Data: Scanning Mode, 1000 - 2000 MHz Peak Plot

3 Meter Field Strength Plot

® *RBW 1 MH=z
*VBW 3 MH=z

Ref 72 dBuv/m * ALt 5 dB SWT 70 ms

1 PK
VIEW

50

W

30

—20

Center 6.7 GHz 1.14 GHz/ Span 11.4 GHz

Date: 21.DEC.2016 16:21:19

Ant Polarity: T1 (Blue)=Vertical, T2 (Black)=Horizontal

Results Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Rules Part No.: Part 15.107, RSS-GEN sec 8.8

Requirements:

Frequency Quasi Peak Limits Average Limits
(MH2) (dBuv) (dBuv)
0.15—-0.5 66 — 56 * 56 — 46 *
0.5-5.0 56 46
5.0 — 30 60 50
* Decrease with logarithm of frequency

Test Data: The following plots represent the emissions for power line conducted.

Both lines were observed. 120 Volts AC 60 Hz supply voltage was used
for all tests

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS

FCC ID: K6620663X20
IC: 511B-20663X20
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 136 MHz, Line 1 Peak Plot

Marker 1 [T1] Det Ma Trd CE
ALt 10 4B 46,21 dBuN ResEW 9 kHz
INFUT 2 442 .00000000 kH=z Meas T 1 ms Unit dBuvw
80
1 MHZ ¥ (r1ft? MEZ 46,21 dBup
442.00000000 kHz
70 Vo TTT 3E.56 BV
Mo | 5$6.00000000 kHz
o SPERR~| 93| [T 35.9] dBpY
"\
— g#4.00000000 kHz
a| [T1] 28.80 dBpy
AVG ' B
50 oy
e [7.97000000 MH=

s,
30 \/E%\

20

i

;
£

et

10

=10

-20

150 kH=z 30 MH=z

Date: 20.DEC.2016 10:00:13

Results Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 155 MHz, Line 1 Peak Plot

Marker 1 [T1] Det Ma Trd CE
Att 10 dB 45 .85 dBpV ResBW 9 kH=z
INFUT 2 442 .00000000 kHz Meas T 1l ms Unit dBuv
an
1 MHZ Y| (T1ft% MEZ 45 9% gBp
482 .00000000 kHz
L V= TTLl 34.56 JBEY
] 686.00000000 kHz
<ol SPERR~_| v3| [T1] 35,27 SBu
\
—~ 1.33800000 MHz
7 8
AVE~_| 4| [T1] 30.66 dBpYim
- s Z.03000000 MHz

L

4

20 Y
W

20 \\
10

Z
5
!
:
5
;

-10

-20

150 kH=z 30 MH=

Date: el e s A GEs i e n

Results Meets Requirements

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 174 MHz, Line 1 Peak Plot

Marker 1 [T1] Det Ma Trd CE

Att 10 dB 43 .12 dBpi ResBW 9 kH=z
INFUT 2 434.00000000 kHz Meas T 1l ms Unit dBuv

an

1 MHZ Y| (r1ft® MEZ 43 1% gBp
454.00000000 kHz
L V= TTLl T0.74 dBpY
] 4%0.00000000 kHz
il V3| [raf 34.09 dBpY

/

1.72200000 MH=

B~
Va| (T1f 35.08 dBupV 1mz
- AVE | K
%V

/

3.13000000 MH=

40

30

Ak M
Z0

10 | |

Y
0
-10
-20
150 kHz 30 MHz
Date: el e s N Gl
Results Meets Requirements
Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS
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POWER LINE CONDUCTED INTERFERENCE

Test Data:

Scanning Mode, Line 1 Peak Plot

TIMCO

ENGINEERING Inc.

% Marker 1 [T1]
Att 10 dB
INPUT

2 16600000000 kHz Meas T

Det
50.40 dBxV ResBN

MA Trd CE
9 kHz
1 ms Unit dBxv

8C
1 MHz Y1 g Mz 50.4D B
56 .00000000 kH
c MEZENE] 22.13 B
T~ 2 00000000 kHA
o OPEAR~_ V3 prag 3076 B\
—_| D6 .00000000 kHA
R~ Va4 29.35 B\
UV 17 - 24200000 MHA
30 ™ M na ~h r,[\ M) 4
v BATA VR AT iy T W\
2C \w
1c
C
-1C
-2C
150 kHz 30 MHz
Date: 19.DEC.2016 15:05:22

Results Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 136 MHz, Line 2 Peak Plot

Marker 1 [T1] Det Ma Trd CE

Att 10 dB 42 13 dABpi: ResBW 9 kH=z
INFUT 2 442 .00000000 kHz Meas T 1l ms Unit dBuv

an

1 MHZ Y| (r1ft® MEZ 42 1% gBp
442.00000000 kHz
L V= TTLl 33.04 JBEy
] 606.00000000 kHz

QPE V3| [Ti] 32.36 dBpi

4.00000000 kH=z

B~
AVE | Va4l [T1] 29.58 dBuY| 1ms

50

/

/

0 §.32600000 Mz

/

40

Mm'_‘l
WL\J

30 W

q
L
It M

20

10

-10

-20

150 kH=z 30 MH=

Date: el e s g g e

Results Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 155 MHz, Line 2 Peak Plot

Marker 1 [T1] Det Ma Trd CE
Att 10 dB 43.67 dBuv ResBW 9 kH=z
INFUT 2 442 .00000000 kHz Meas T 1l ms Unit dBuv
an
1 MHZ Y| (110 MEZ 43 6 aBp
482.00000000 kHz
L V= TTLl 3T1.80 JBEY
] 666.00000000 kHz
<ol SPERR~_| v3| [T1] 32.74 SBu
\
~ 1.29400000 MHz
Val [T1] 30.0F7 OBy 1ms
AV] C K "
50 e
— §.04200000 Moz

: !

o e M"‘f ’%W}V*f e M

] \\‘M
10

-10

-20

150 kH=z 30 MH=

Date: el e s MG g L

Results Meets Requirements
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POWER LINE CONDUCTED INTERFERENCE

Test Data: Tuned to 174 MHz, Line 2 Peak Plot

Marker 1 [T1] Det Ma Trd CE
Att 10 dB 41.42 dBuv ResBW 9 kH=z
INFUT 2 446.00000000 kHz Meas T 1l ms Unit dBuv
an
1 MHZ Y| (T1ft® MEZ 41 43 gBp
486.00000000 kHz
L V= TTLl 31.85 JBY
] 9$2.00000000 kH=z
<ol SPERR~_| v3| [T1] 33.18 SBu
\
3.18600000 MHz
\\

Va| (T1f 38.4% dBpV 1mz
AV] 2 K :
1.57000000 MOz

/

e

20 ' \JL%

10 5
0
-10
-20
150 kH=z 30 MH=z
Date: el e s 13500057

Results Meets Requirements

Applicant: YAESU MUSEN CO., LTD. TABLE OF CONTENTS
FCC ID: K6620663X20
IC: 511B-20663X20

Report: 2514AUT16TestReport_Revl Page 27 of 29




POWER LINE CONDUCTED INTERFERENCE

Test Data:

Scanning Mode, Line 2 Peak Plot

TIMCO

ENGINEERING Inc.

@ Marker 1 [T1] Det MA Trd CE
Att 10 dB 4312 dB2v  ResBW 9 KHz
INPUT 2 162.00000000 kHz  Meas T 1 me Unit By
8
1 MHz V1 g Mz as_1p dee
16200000000 kH
[C Vo Ol 26_47 B
—~ 43800000000 KHz
o OPERR~ V3 prg 35.01 cBR
| 8P6_00000000 KHz
\4
e AV~ 4 gri 30.6p dBR\
18_30600000 M
a vr\(\ s /\/
x \p | WWMMWVW (It M
2C I \'\M\A
¢ LA
C
-1c
2
150 kHz 30 MHz
Date: 19.DEC.2016 15:08:00

Results Meets Requirements
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IC:
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TEST EQUIPMENT LIST

TIMCO

ENGINEERING Inc.

Device Manufacturer Model Serial Number Cal/Char Date Due Date
Antenna: Eaton 94455-1 1096 07/14/15 07/14/17
Biconical 1096
Chamber
Antenna: Log- Electro-Metrics LPA-25 1122 07/14/15 07/14/17
Periodic 1122
LISN (Primary) Electro-Metrics ANS-25/2 2604 07/13/15 07/13/17
CHAMBER Panashield 3M N/A 04/25/16 12/31/17
Antenna: ETS-Lindgren 3117 00041534 02/25/15 02/25/17
Double-Ridged Chamber
Horn/ETS Horn 2
EMI Test Rohde & ESIB 40 100274 08/16/16 08/16/18
Receiver R & S Schwarz
ESIB 40 Screen
Room
Software: Field Timco N/A Version 4.0 N/A N/A
Strength
Program
EMI Test Rohde & ESU 40 100320 04/01/16 04/01/18
Receiver R & S Schwarz
ESU 40 Chamber
Coaxial Cable - Semflex LISN Cable BMBM-1000-00 01/05/16 01/04/17
BMBM-1000-00
Silver
Coaxial Cable - Micro-Coax Chamber 3 cable | KMKM-0244-01; 08/08/16 08/08/18
Chamber 3 cable set (Primary) KMKM-0670-00;
set (Primary) KFKF-0198-01
Bore-sight Sunol Sciences TLT2 N/A N/A N/A
Antenna
Positioning
Tower
*EMI RECEIVER SOFTWARE VERSION
The receiver firmware used was version 4.43 Service Pack 3
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