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Design of Wave Generator Based on FPGA and MCU
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Abstract: Based on combination of FPGA and MCU and using MCU to control FPGA to generate waves, including sine, saw- tooth,
triangular waves and four PWM waves, for PWM waves, the duty ratio is adjustable from 0 to 100 percent, for others, the frequency
is adjustable from 10Hz to 20kHz.This wave generator adopts MUC as its central controlling unit, made up of PC panel, wave gener-
ator module and D/A module. Through DDS (direct digital frequency synthesis) technology, VHDL language, C language of MCU and
VVC++ language, the setting and generating processes of frequencies of sine, saw- tooth, triangular waves and PWM duty ratio have
been realized.
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DDS : 300b/s  19200b/s
Fout=(x*[Fclk]yY; Y 2 N ; PortOpcn: ,
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DAC0832 D/A ' :
FPGA ROM ROM void CWaveDlIg::CalculateFreq(unsigned int unFreq)

{
double m;
m=unFreq*0.0001024;
ROM ‘ m=m*1024;
1/4 CommandMCU.uchLowData= (unsigned char) m%256;
3/4 CommandMCU.uchHighData=m/256;

PWM ' ‘ ;etu m;

: 3
, , VHDL :
p_rom:process(clk,reset)
begin ' '
if clk' eventand clk=' 1' then '
clk_rom<=clk_rom + frq_data;
case pl is
when "00" =>rom_address <=clk_rom ( 19 downto 13)+"
000000000";
when "01" =>rom_address <=clk_rom ( 19 downto 13)+"
010000000"; 2] .
when "10" =>rom address <=clk_rom ( 19 downto 13) + " 10 ,350).
011111111"; 3] VHDL
when others=>null; 1997.

end case; [4] .CPLDFPGA
end if; 2002
end process p_rom; : 1982
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