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ABSTRACT

In this paper, we describe the transmitter of the VHF Data Exchange System (VDES), which is part of the
e-Navigation Strategy Implementation Plan, which is currently being discussed around the International
Association of Lighthouse Authorities(IALA). In the VDES recommendation, the spectral mask specification of
transmitter has a strict specification to minimize interference between adjacent channels. In this paper, we
describe the linearization technic of transmitter to meet this requirement and design and fabricated a transmitter
using Cartesian Feedback Loop technic. Through the fabricated transmitter, we measured the spectrum mask of
the transmitter output of each Modulation Coding Scheme (MCS) of the Application Specific Message (ASM)
channel and the VHF Data Exchange (VDE) channel in the VDES frequency band. As a result of the
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measurement, it satisfies the standard recommended by the IALA and confirmed that it suppressed the

Inter-Modulation Distortion (IMD) component by about 30dBc compared to the case of not using the linearization

technique.
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Ta

* Afc < £8 kHz : 0 dBc

«+8 kHz < Afc < +16 kHz : below the
straight line between —25dBc at +8 kHz
and -60 dBc at 16 kHz

*+16 kHz < Afc < +25 kHz: below the
straight line between —60dBc at +16 kHz
and -70 dBc at +25 kHz

* 25 kHz < Afc < +62.5 kHz: —70 dBc

ASM

E 2. VDE ~HEF] vkrz 774
Table 2. VDE spectrum mask specification

* Afc < +12.5 kHz: 0 dBc

*+12.5 kHz < Afc < #25 kHz :

below the straight line between —

25dBc at +12.5 kHz and -70 dBc

at +25 kHz

+25 kHz < Afc < +62.5 kHz :

—70 dBc

* Afc < £25 kHz: 0 dBc

«+25 kHz < Afc < +37.5 kHz

50 below the straight line between —

VDE KHz 25 dBc at 25 kHz and -70 dBc
at +37.5 kHz

£37.5 kHz < Afc < #125 kHz :

—70 dBc

* Afc < £50 kHz: 0 dBc

«+50 kHz < Afc < +62.5 kHz :

below the straight line between —

25 dBc at +50 kHz and -70 dBc

at +62.5 kHz

+62.5 kHz < Afc < +250 kHz :

—70 dBc

25
kHz

100
kHz
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Table 3. ASM Transmitter Power Specification

Parameter name Low setting ‘ High setting
Channel BW (kHz) 16

Modulation /4 QPSK
Transmit output power 1 ‘ 12.5

I 4. VDE Transmitter Power Specification
Table 4. VDE Transmitter Power Specification

Link
Contig p| 1| 2| 13|14 15|16 |17 |18 |1
Channel

W] 25 50 100
modta- | Tl 8 1% 0hel 8 [ on |aps| ® | o
tion 0 fesk | O | Gopsk | O |43 ek |
Minimum

Output | o st 11 | 65 [125] 11 | 65 [125] 11 | 65
average

power[W]
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Table 5. Measurement result
VDE VDE VDE
Parameter ASM1 an ) (19)
Tx power
[dBm] 40.85 41.40 40.81 41.04
Spectrum
Mask Margin 0.79 0.83 1.71 3.37
[dB]

EVM [%] 1.5413 | 1.5739 | 1.6808 | 1.9007
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