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Abstract: We described the application of Altera’s NIOSII (Dual) Soft-Core CPU (Based on Cyclonell FPGA)

on the chemical industrial equipment—polymer caldron. Since multi-NIOSII CPUs lie in one chip of FPGA,

and have implemented general and arithmetic process separately, the whole system can consume lower

budget while gaining more safety and stability, comparing other similar solutions.
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module FIR_Gaussian_Lowpass assign Data_out= b0 * Data_in
(Data_out, Data_in, clock, reset); + b1 * Samples[1]
parameter order =8; + b2 * Samples[2]
parameter word_size_in = 8; +b3* Samples[3]

+ b4 * Samples[4]
+ b5 * Samples[5]
+ b6 * Samples[6]
+ b7 * Samples[7]
+ b8 * Samples[8];
always @ (posedge clock)
if (reset == 1) begin

parameter word_size_out = 2*word_size_in + 2;
output [word_size_out -1: 0] Data_out;

input [word_size_in-1: 0] Data_in;

input clock, reset;

parameter b0 =8d7; //Filter coefficients
parameter bl =8'd17;

parameter b2 = 8'd32; for (k = 1; k <= order; k = k+1)
parameter b3 = 8'd46; Samples [K] <= 0;

parameter b4 = 8'd52; end

parameter b5 = 8'd46; else begin

parameter b6 = 8'd32; Samples [1] <= Data_in;
parameter b7 =8'd17; for (k = 2; k <= order; k = k+1)
parameter b8 = 8'd7; Samples [K] <= Samples[k-1];
reg [word_size_in-1: 0] Samples [1: order]; end

integer  k; endmodule
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data_in
stack_full

stack_almost_full
stack_half full
rst

> FIFO stack_almost_empty
L
Buffer stack_empty

clk_read

read_from_stack
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clk_write

write_to_stack

data_out

stack_width-1 » 0
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assign stack_full = (ptr_gap == stack_height);
assign stack_almost_full = (ptr_gap == AF_level);
assign stack_half_full = (ptr_gap == HF_level);
assign stack_almost_empty = (ptr_gap == AE_level);
assign stack_empty = (ptr_gap == 0);
integer i;
/lchange to the following code when simulation
always @ (posedge clk or posedge rst) begin //always @ (posedge
clk or posedge rst) begin
if(rst) begin 1
if(rst) begin
Data_out <=0;
read_ptr <= 0;
write_ptr <= 0;
ptr_gap <=0;
for(i=0; i<stack_height; i=i+1) begin
stack[i] <= 0;
end
end
else if(write_to_stack && (Istack_full) &&
(fread_from_stack)) begin
stack [write_ptr] <= Data_in;
Data_out <=0;
write_ptr <= write_ptr + 1;
ptr_gap <=ptr_gap+1; end

else if(('write_to_stack) && (!stack_empty) &&
read_from_stack) begin
Data_out <= stack [read_ptr];
read_ptr <= read_ptr + 1;
ptr_gap <= ptr_gap - 1;
end
else if(write_to_stack && read_from_stack &&
stack_empty) begin
stack [write_ptr] <= Data_in;
Data_out <=0;
write_ptr <= write_ptr + 1;
ptr_gap <= ptr_gap + 1;
end
else if(write_to_stack && read_from_stack && stack_full)
begin
Data_out <= stack [read_ptr];
read_ptr <= read_ptr + 1;
ptr_gap <= ptr_gap - 1;
end
else if(write_to_stack && read_from_stack && (!stack_full)
&& (Istack_empty)) begin
Data_out <= stack [read_ptr];
stack [write_ptr] <= Data_in;
read_ptr <= read_ptr + 1;
write_ptr <= write_ptr +1; end
end
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