Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2017.18.5.336

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 18, No. 5 pp. 336-342, 2017

TE71AF % % 4= 918 puC/DDC AA

23|
AHOHStm AARME R st

Design of DUC/DDC for the Underwater Basestation Based on
Underwater Acoustic Communication

Sunhee Kim

Department of System Semiconductor Engineering, Sangmyung University

R o A Y A9l AR ohileh A sl v 8% 87 LUHY 2 A A k] 52 915kl £F T4
B0 g AP aPET ek B £F T4 BAAE £Fl40 i 54 2 8 e 54e nelso]
4 KHz t)92] 23H8 o] §30], 55 DSPE ¥|%8 X2 ANE /o stof wel @7k s w gk & Aol
£ £F D5 U ANE 9B £F 23 T ALY F FINAACIFA 57147 1] &3 B i

¥
[¢}
Converter(DUC)Q} Digital Down Converterf(DDC)E <73ttt 7% &3 &4l /\]i‘%—l% AHE- 37

o] A<k uf 249 4
QY AlzmElg 3] wEhA, 2 At A= DUC % DDC H4 sh=glo] = AAE 77 53 B4 Al ~H
9] 47)9] HAE AP, 474 MEY dolE B T35 W3S T) Verilog- HDLE AHg-sEe] A AI5E) 2™, ModelSim

oI 5% £ F4 Aade] dol s AEE ol§se] Bae AFsdrk

Abstract Recently, there has been an increasing need for underwater communication systems to monitor ocean
environments and prevent marine disasters, as well as to secure ocean resources. Most underwater communication
systems adopted acoustic communication with a consideration of attenuation, absorption, and scattering in conductive
sea water, and developed fully digital modems based on processors. In this study, a digital up converter (DUC) and
a digital down converter (DDC) was developed for an underwater basestation based on underwater acoustic
communication systems. Because one of the most important issues in underwater acoustic communication systems is
low power consumption due to environmental problems, this study developed a specific hardware module for DUC
and DDC. It supported four links of underwater acoustic communication systems and converted the sampling rate and
frequency. The systemwas designed and verified using Verilog-HDL in ModelSim environment with the test data
generated from baseband layer parts for an underwater base station.

Keywords : cic filter, digital down converter, digital up converter, underwater acoustic communication, underwater
basestation
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Fig. 2. Block diagram of the digital up converter
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Table 2. Passband frequency, ADC sampling rate, and
baseband sampling rate according to links
for receiving
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Fig. 5. Block diagram of the digital down converter
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