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2 TECHNICAL INFORMATION OF EQUIPMENT UNDER TEST

(EUT)

2.1 EUT ldentification EUT Identification

240W HF Linear Power Amplifier

DESCRIPTION :

TRADEMARK:

MODEL: KL 7505V
S/N: Prototype
DERIVED MODEL KL 7505

RM COSTRUZIONI ELETTRONICHE S.r.l.

MANUFACTURER:
COUNTRY OF ITALY
MANUFACTURER:

SINGLE

COMPOSED BY:

EUT DIMENSIONS :

H:85 X W:190 x L:335 (mm)

EUT DIMENSIONS DERIVED
MODEL :

H:70 X W:190 x L:335 (mm)

EUT STANDING:

Vehicle

2.2 EUT Technical Data

POWER SOURCE : EXTERNAL
POWER SUPPLY NOMINAL 12-14V DC
VOLTAGE:

NOMINAL POWER OR ABSORBING | pjax 30A

CURRENT :

TYPICAL USAGE :

Amateur Radio

FORM_FCCTR_1 rev.1
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2.3 EUT ports identification

This section contains descriptions of all ports, the length and the type of the cable provided by
manufacturer needed for the tests. Moreover it is specified if the ports are ever or optionally
connected.

Port Description Connector Max cable
length

1 |Enclosure Metallic

2 | AC mains Port NOT present

input/output ports

3 | DC mains 12v
input/output ports

Note: During the tests all cables must be what provided the manufacturer or the same that used in the real
employment of the EUT.

2.4 Modifications incorporated in E.U.T.

The following items are the modifications introduced in the equipment under test:
* None

2.5 Auxiliary equipment

* None
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2.6 Difference of derived model

The KL 7505 is a derived model of the 240W HF Linear Power AmplifierkKL 7505V. (basic model)

The differences declared by the manufacturer are listed in the following table (see also next

photographs)

Tablel: Difference between basic and derived model  as declared by manufacturer

Basic model

Derived model

Difference between basic and derived
model

KL 7505V

KL 7505

No cooling fan
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3 OTHER INFORMATION

The amplifier operates only in the amateur radio bands below 30 MHz.

The amplifier is NOT capable of operation on any frequency outside of the amateur bands
including 26-28 MHz.

The amplifier typically requires 10 Watts of drive to obtain full output power depending
upon which transmit band it is on.

The gain of the amplifier is less than 15dB on all bands under all conditions.

In off or standby positions the amplifier does NOT amplify. The exciter energy is simply
passed on to the antenna at the same level in which it entered the amplifier. The spurious
emissions of the transceiver remain unaffected.

PART 2.815 (b) (1) (2)

The HLA 305 external RF amplifier is not capable of amplification in the

frequency band 26-28 MHz and cannot be modified to operate in the 26-28 MHz
frequency band. Any attempt to drive the amplifier in the 26-28 MHz frequency band

will result in 0 dB gain from input to output of the amplifier.

PART 97.313

The output power will not exceed 250 Watts into 50 Ohm resistive load. Therefore, it is
impossible for the output power to reach or exceed the 1500 Watts PEP legal limit.

PART 2.1033 (c) (8)

Input Power: DC Voltage (12 Volts) x DC Current (30 Amps) = 360 Watts

4 OPERATING TEST MODES AND CONDITIONS

OPERATING | DESCRIPTION
CONDITION

#1 Input Power 10W, max GAIN
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5 SUMMARY OF TEST RESULTS

Port Phenomena Reference Standard | Operating Result
condition
RF Power : Part 2.1046 (a), i -
1 Output Max Gain Part 97.317 (a) (2) #1 Within the limit
RF Power | Spurious Conducted Part 2.1053, Part o .
2 Output Emissions 97.307 (d) (e) e Within the fimit
RF Power | Spurious Radiated Part 2.1053, Part - i
3 Output Emissions 97.307 (d) (e) e (D the limit
6 TEST RESULTS
RF POWER OUTPUT ..ttt e et s e e e e et e e e e e et e e e e e eaan e e e eeasnaneaeees 8
STRENGTH OF SPURIOUS EMISSIONS (Conducted)........ «ccccevvveeiiiiiiiieeeeeeeeeeeninnnnnnnn 10
STRENGTH OF SPURIOUS EMISSIONS (Radiated) ......... coooeeeevveeeiiiiciee e 18
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TEST RF POWER OUTPUT
1.

FCC Cfr 47 Part 2.1046 (a), Part 97.317 (a) (2)
REFERENCE  part 2 1033 () ()

DOCUMENT Part 15.31 (a) (3) [see also] Note to paragraph (a) (3); Part 97

« TEST SETUP: Acc. to reference standard
e TEST LOCATION: Radio Test Area
« TEST EQUIPMENT USED FOR TEST: Power Meter Rohde & Schwarz NRVD,

Thermal Power Sensor NRV-Z53
RF Generator Agilent N9310A

« TESTED PORT: RF Output
TEST CONDITIONS: MEASURED
Ambient temperature : 15-35°C 24 £3°C
Ambient humidity : 25 - 75 %rH 40 =5 %rH
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 950 + 50 mbar
Voltage : 12v

OPERATING CONDITION (Rif. Section. 2.6) : #1

RESULT: WITHIN THE LIMITS
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TEST RESULT

The setup to measure the RF power output was made by connecting the output of the
the exciter to the input of the KL7505v amplifier.

A watt-meter was placed in-line between the amplifier and a 50 ohm load. The exciter
was tuned to a frequency in the center of each band shown. The amplifier was powered
with the voltage and current previously indicated. The input and output power was
recorded by a Powermeter, and the gain was calculated. The gain does not exceed 15dB
and the output power is under 1.5kW PEP into a 50 ohm load.

Frequency (MHz) Input level (W) Output level (W) GAIN
28,2 10 218,8 13,4

29 10 229,1 13,6

30 10 229,1 13,6
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TEST STRENGTH OF SPURIOUS EMISSIONS (CONDUCTED)

2.
REFERENCE Part 2.1053, Part 97.307 (d) (e)
DOCUMENT
» TEST SETUP: In according to manufacturer specifications
e TEST LOCATION: Radio Test Area
 TEST EQUIPMENT USED FOR TEST: Spectrum Analyzer Rohde & Schwarz Mod. FSP 40

RF Generator Agilent N9310A

» TESTED PORT: RF Output Port
TEST CONDITIONS: MEASURED
Ambient temperature : 15-35°C 24 £3°C
Ambient humidity : 25 - 75 %rH 40 =5 %rH
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 950 + 50 mbar
Voltage : 12 Vdc

OPERATING CONDITION (Rif. Section. 2.6) : #1

RESULT: WITHIN THE LIMIT
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The setup to measure the strength of spurious emissions was made by connecting the
output of the exciter to the input of the KL 7505V amplifier.

A 50 ohm load was connected to the amplifier, and a spectrum analyzer was connected to
the 50 ohm load. The exciter was tuned to the frequency

shown and each harmonic of that frequency up to the tenth was observed on the spectrum
analyzer.

For the execution of the tests have been used two Resolution BW: 30kHz and 100kHz.
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Frequency: 30MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below
30,000 30 Yes
30,000 60 >60 Yes
30,000 90 >60 Yes
30,000 120 >60 Yes
30,000 150 >60 Yes
30,000 180 >60 Yes
30,000 210 >60 Yes
30,000 240 >60 Yes
30,000 270 >60 Yes
30,000 300 >60 Yes
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® “ RBW 100 kHz Narker 2 [T1 ]
* VBW 300 kHz 1.17 dBm
Ref 58.8 dBm Att 50 dB SWI 30 ns 150. 500000000 MHz
gy Ofset 40]8 dB Marker| 1 [T1
54/ 61 dBm
-5 Il sb0U000D0U  VIRZ
1 PK
-4

LVL
-3

- 10
- 20
- 30
| - 40
Center 165 MHz 29 MHz/ Span 290 MHz
Dat e: 1.JAN. 2000 02:54: 29
@ * RBW 30 kHz Marker 2 [T1 ]
* VBW 300 kHz -0.96 dBm
Ref 58.8 dBm Att 50 dB SWI 330 ns 149. 920000000 MHz
%Cffset 40/8 dB Marker| 1 [T1
54/ 50 dBnr
-5 9 860000000 VFiZ
1 PH
IVAXI | 4
LvVL
-3
=1
-1
2
o
"’"JWWW- M\NMN\NII\'M/"J‘] A A A AN TN
- 20
- 30
| - 40
Center 165 MHz 29 MHz/ Span 290 WMHz
Dat e: 1. JAN. 2000 02: 55: 30
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Frequency: 28.850MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below
28,85 28,85 Yes
28,85 57,70 >60 Yes
28,85 86,55 >60 Yes
28,85 115,40 >60 Yes
28,85 144,25 >60 Yes
28,85 173,10 >60 Yes
28,85 201,95 >60 Yes
28,85 230,80 >60 Yes
28,85 259,65 >60 Yes
28,85 288,50 >60 Yes
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HIE
P

* RBW 30 kHz

Delta 2 [T1 ]

“ VBW 300 kHz -61.41 dB
Ref 58.8 dBm Att 50 dB SWI 330 ns 87. 000000000 Mz
T offet 40]8 dB Marker | 1 [ T1

54|70 dBm
S 81 700000P00 NFZ
L4

LVL
| 3
L2
=1
Lo
2

WYy I At g A MR A AL b B ALt o, oAU AL s\
- 20
L- 30
| - 20

Center 165 Mz

1. JAN. 2000

03: 01: 06

29 MHz/

* RBW 100 kHz
* VBW 300 kHz

Span 290 M-z

Marker 1 [T1 ]
54. 48 dBm

Ref 58.8 dBm Att 50 dB SWIr 30 ns 29. 280000000 M-z
I offet 408 dB
L 5
1 PK]
=
LVvL
-3
20
=1
-0
LA MM AP AP AANA N AL AAA LA A A~ AAM I oA al g PN
- 10
- 20
- 30
| - 40
Center 165 Mz 29 MHz/ Span 290 Mz
Dat e 1. JAN 2000 03:01: 56
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Frequency: 28.10MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below
28,1 Yes
28,1 56,2 >60 Yes
28,1 84,3 >60 Yes
28,1 112,4 >60 Yes
28,1 140,5 >60 Yes
28,1 168,6 >60 Yes
28,1 196,7 >60 Yes
28,1 224,8 >60 Yes
28,1 252,9 >60 Yes
28,1 281,0 >60 Yes
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=
T

B

Dat e:

=
bl

B

* RBW 100 kHz
* VBW 300 kHz

Narker 1 [T1 ]
54. 61 dBmr

Ref 58.8 dBm Att 50 dB SWI 30 s 28. 120000000 MHz
. O ffet 40]8 dB
5
|4
LVvL
| 3
-2
-1
-0
At AR AAAI Al AN A A it s N ibls Ao~V
|- 10
|- 20
- 30
| - 40
Center 165 MHz 29 MHz/ Span 290 MHz
1.JAN. 2000 03:07: 31
* RBW 30 kHz Marker 1 [T1 ]
“ VBW 300 kHz 54. 50 dBmr
Ref 58. 8 dBm At t 50 dB SWI 330 s 28. 120000000 MHz
I ofjet 40]s dB
-5
a
LVL
-2
|1
aY
LN A AN P AN
},Jl MeAANIMLAI A AL b adarria, |
|- 20
|- 30
| - 40

Center 165 MHz

1.JAN. 2000 03:08: 36
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TEST STRENGTH OF SPURIOUS EMISSIONS (RADIATED)

3.
REFERENCE Part 2.1053, Part 97.307 (d) (e)
DOCUMENT
e TEST SETUP: In according to manufacturer specifications
e TEST LOCATION: Semi-anechoic chamber (CISPR 16-1 :1993)

Siemens+Matsushita  type B84117-D6019-T232
Measure distance 3 meters

« TEST EQUIPMENT USED FOR TEST: EMI receiver Rohde & Schwarz Mod. ESU40
Chase Antenna Mod. CBL 6111

TEST CONDITIONS: MEASURED
Ambient temperature : 15-35°C 24 £3°C
Ambient humidity : 25 -75 %rH 40 =5 %rH
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 950 + 50 mbar
Voltage : 12 Vdc

OPERATING CONDITION (Rif. Section. 2.6) : #1

RESULT: WITHIN THE LIMIT
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Frequency: 3.0000MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below

————— Yes

59.9715 101.42 Yes

89.9865 62.38 Yes

119.9725 84.32 Yes

149.9730 79.76 Yes

30,000 179.9735 98.72 Yes
209.9885 99.87 Yes

240.0035 101.20 Yes

270.0185 107.21 Yes

300.0045 106.66 Yes
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Vertical polarization

\%

49,973000 MHz

119,972500 MH2,g 655 4Bm
89,986500 MHz ~ -30,719 dBm ’

-8,781 dBm
59,971500 MHz % 209,988500 MHz
£ 47,824 dBm 47,584 dBm
m 270,018500 MHz
°© 53,611 dBm
= v vV VvV
= \
® 179,973500 MHz \Y v
- -49,332 dBm
240,003500 MHz, 300,004500 MHz
-47,602 dBm -54,990 dBm
t t t t t t t t +—
30M 50 60 70 80 90 100M 200 320M

Frequency in Hz

Horizontal polarization

107
0.-
-10r
T % 149,987500 MHz
-20r 26,167 dBm
+ 89,986500 MHz
-16,030 dBm
-30F \V4
£ i 179,988000 MHz 239,989000 MHz
m 40+ 119,987000 MHz -45,129 dBm -51,613 dBm
° - -32,430 dBm
< I \VARNA 300,004500 MHz
5 5ol -53,069 dBm
> 1 210,003000 MHz A\
- 6 59,986000 MHz -46,272 dBm \V4
-601 -63,9@ dBm
T 270,004000 MHz
-70t -59,285 dBm
-80r
-90r
-10 t t t t t t t t +—
30M 50 60 70 80 90 100M 200 320M

Frequency in Hz
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Frequency: 29.000MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below

---- Yes

57.9885 97.986 Yes

86.9835 71.220 Yes

115.9950 93.601 Yes

144.9930 83.896 Yes

29.000 173.9810 88.989 Yes
203.0025 92.539 Yes

232.0050 109.724 Yes

261.0255 109.625 Yes

289.9900 104.267 Yes
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Vertical polarization

1
86,983500 MHz
-1 17,621 dBm
-2 144,993000 MHz
-30,296 dBm
-3
115,995000 MHz
£ 57,985500 MHz 47 094 dBm WV 203,002500 MHz
S, -44,386 dBm ' v -47,759 dBm 200,010000 MHz
° \V4 173,991000 MHz 53,005 dBm
c )
= -36,049 dBm\/
5 246,499500 MHz,
= -5 57,416 @m v
4 \Vi \V4
-6 232,000500 MHz
-56,866 dBm
-7 261,025500 MHz
-56,025 dBm
-8
-9
-100 t t t t t t t t |
30M 50 60 70 80 90 100M 200 300M
Frequency in Hz
Horizontal polarization
1
0
-1 86,997000 MHz
120,652 dBm
-2 \ 144,993000 MHz
-30,974 dBm
3 A\ 203,002500 MHz
e Y/ 38,939 dBm
289,996500 MHz
2, AV Y -50,657 dBm
c 173,991000 MHz - 246,499500 MHz
@ -5 57,985500 MHz 115,995000 MHz -35,369 dBm -60,674 dBm
-58,916 dB -40,172 dBm
g ¥ v Y
-6 232,000500 MHz
-56,124 dBm 299,986500 MHz
-55,513 dBm
-7 260,998500 MHz
i -57,715 dBm
-8
-9
-10 t t t t t t t t |
30M 50 60 70 80 90 100M 200 300M

Frequency in Hz
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Frequency: 28.200MHz; Wavelength band:10m

Frequency (MHz) Harmonics (MHz) dB Below Main >43dB Below
- Yes
56.379 97.358 Yes
84.594 71.290 Yes
112.7955 87.142 Yes
140.9835 87.488 Yes
28,200 169.1850 91.500 Yes
197.3865 99.025 Yes
225.6015 102.633 Yes
253.7895 101.350 Yes
282.0045 104.380 Yes
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Vertical polarization

1 84,594000 MHz
h -17,890 dBm

\%

112,795500 MHz

3 -33,742 dBm 169,185000 MHz
-38,105 dB
56,379000 MHz \Y Vv m
-4 -43,958 dBm 140,983500 MHz 282,004500 MHz
\V4 -34,088 dBm 225,601500 MHz "

-51,973 dBi
v W%

197,386500 MHz

-49,642 dBm
-6 253,789500 MHz

-47,950 dBm

-5

Level in dBm

-10! t t t t t t t t i
30M 50 60 70 80 90 100M 200 300M

Frequency in Hz

Horizontal polarization
1
0

-1

2 84,594000 MHz
-28,448 dBm

\Y

-3 140,983500 MHz
-40,709.dBm 147 200000 MHz
4 112,782000 MHz AV -45,652 dBm-253,803000 MHz
-35,954 dBm \Vi -52,729 dBm
56,379000 MHz V
-5 -61,949 dBm 169,198500 MHz \V4 A 4
46,668 dBm _ 225.628500 MH

: -49,233 dBm 282,004500 MHz

6 \V/ 51,775 dBm

Level in dBm

-10 t t t t t t t t i
30M 50 60 70 80 90 100M 200 300M

Frequency in Hz
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7 LIST OF EQUIPMENT USED

EQUIPMENT IDENTIFICATION NUMBER CAL. DUE
POWER METER EMC.359 JEN.2015
VOLTAGE GENERATOR EMC.397 MAR.2015
SPECTRUM ANALYZER EMC.332 APR.2015
RF GENERATOR -- -
SEMI ANECHOIC CHAMBER EMC.191 MAR.2015
EMI RECEIVER EMC.359 SEPT.2015
ANTENNA EMC.022 MAY.2015
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