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Trigonometric Functions with FPGA
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Abstract: Firstly, this paper introduces the Lookup-table algorithm and cordic algorithm. Based on the two
algorithms, we program and design 32-bit fixed-point trigonometric functions with Verilog-HDL. Combined with
simulation, we evaluate these two methods by comparing operation precision, operation speed and hardware

resources occupied. Then, we design the 32-bit floating-point trigonometric functions directly based on improved

cordic algorithm without floating-fixed exchange, Finally, we evaluate these three methods.
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assign product=radian * slope;

assign sum=product[ 62;31]+intercede;

if (enable)

begin
address<C=radian[ 31:24 ];
_ end
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if(z5031))

begin

x6<=x54+{{5{y5[31]}},y5[31:5]};

y6<=y5—{{5{x5[31]}},x5[31:5]};

26<<=2z5+32'

b00000011111111111010101010111000;

end

else
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begin
x6<<=x5—{{5{y5[31]}},y5[31:51};
y6<<=y5-+{{5{x5[317}},x5[31.:5]};
26<<=125—32'
b00000011111111111010101010111000;
end
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A Cordic HRER a FRiE(E b b—a
8 0. 13840762 0. 13917310 0. 00076548
16 0. 27487075 0. 27563735 0. 00076660
24 0. 40358567 0. 40673664 0. 00315097
32 0. 52680779 0. 52991926 0.00311147
40 0. 63881254 0. 64278760 0. 00397506
48 0. 73881930 0. 74314482 0. 00432552
56 0. 82466912 0. 82903757 0. 00436845
64 0. 89385688 0. 89879404 0. 00493716
72 0. 94574356 0. 95105651 0. 00531295
80 0. 97997093 0. 98480775 0. 00483682
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wx5[31]<<=25[31]; wx5[30: 23]<<=x5[30;
23]—5;wx5[22.:0]<=x5[22.0];

wy5[31]<<=25[31]; wy5[ 30:23]<=y5[30;
23]1—5;wy5[22:0 1<<=y5{22.:07;

wz5[31]<=~25[31]; // atan=10. 895174’,
tan=1/64,32'h3C7FFAAB

fadd X5 (clk, x5, wx5, x6), Y5 (clk, y5, wy5,
y6),Z5(clk,z5,wz5,26).
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