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[Abstract]

Rec. ITU-R M.1842-1 is international recommendation for VHF band communication guideline in maritime mobile service RR
Appendix 18 channels. In this paper, we simulate 28.8 kbps VHF w/4-DQPSK digital baseband modem compatible with the
recommendation, then it is designed and implemented with FPGA. Cazac sequence is used as a preamble since packet format is not defined
untill now in the recommendation. Baseband modem is designed by VHDL language and implemented on NEXYS4 development platform
having Atrix7 FPGA chip from Xilinx. For wireless communication test of total prototype system, ADC/DAC board is implemented and
EV9730 RF module is utilized. From the experimental results, implemented FPGA modem shows spectral bandwidth of 25 kHz and

successful data exchanges between tx and rx communication platform.
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Fig. 1. System model.
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Table 1. Differential phase shift in w/4-DQPSK.
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Fig. 2. Block diagram of VHF digital modem.
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Table 2. Cazac Sequence.
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Fig. 3. Block diagram of packet detection.
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1) Baseband TJA|& FPGA =HI[5]
- Xilinx XC7A100T-1CSG324C FPGA
- 10/100 Ethernet PHY
- 16 Mbyte CellularRAM, Serial Flash
2) Baseband ©}F'€ 271 DAC/ADC Interface 2=
- Analog divices AD9861 Chip Max 50 Msps
- Analog Output Voltage Compliance Range ] Vp-p 1 V
- Differential Analog Input Voltage Range Z o] Vpp 1V
- Analog Differential Interface
- DAC 1x, 2%, or 4x Interpolation
3) VHF ¥ RF ZE(EV9730)[6]
- Bandwidth : 25 kHz
- Data Rate A : 28.8 kbps
- 0 dBm Modulator Output
- <1 degree I/Q Phase Matching
-+ <0.5 dB I/Q Gain Matching
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Fig. 4. Simulation result of packet detection.

J8 5. T 4 8 & 2o 52| AEold 2t

Fig. 5. Simulation result of frequency offset estimation and
compensation.
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Fig. 6. Simulation result of symbol timing detection.
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Fig. 7. Transmitted signal spectrum of maritime digital
VHF modem platform.
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Fig. 8. TX-RX communication test of ITU-R M.1842-1
maritime digital VHF modem platform.
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