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module StreamAddition # (parameter N ADD = 16, N BITS=! )
( input clk,
// Data signals
input [N _BITS-1:0] IN,
output reg [N _ADD-1:0] OUT,
output reg [N BITS-1:0] Counter,
// Control signals (ctrl<->dpath)
input Mode, //MODE=0 --> pass MODE=1 -->»add
input Lc, Lr, Reset
)i
reg [N ADD-1:0] out tmp;

always @(*)

begin
if (Mode)
out_ tmp = IN+QUT;
else
out_tmp = IN;
end

always @ (posedge clk)
begin
if (Lr)
OUT <= out_tmp;
end

always € (posedge clk)
begin
if (Lc)
Counter <= IN;
else if (Counter 1=0)
Counter <= Counter -1;

end

always @ (posedge clk)
if (Reset)
OUT <= 0;
endmodule

module FSM # (parameter N ADD = 1¢, N BITS=4 )
( input clk,
// Control signals (ctrl->dpath)
input Reset,
input [N BITS-1:0] IN,
// Control signals (dpath->ctrl)
output reg Mode, //MODE=0 --> pass MODE=1 -->add
output reg Lc, Lr, Ready,
output reg Valid,
input wire [N BITS-1:0] Counter
Yi

localparam
localparam
localparam
localparam
localparam
localparam

IDLE
START
SUM =
DONE
HOLD =
INVALID

reg [2:0] state;

always @ (posedge clk) //combinational and sequential in the same block
if (Reset) //reset condition always first

begin

state <= IDLE; Lc <= 1'bl; Lr <= 1'b0; Mode <= 1'b0; Ready <= 0;
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end
else
case ( state )
IDLE : begin

Ready <= ; Mode <= H
if ( IN I= ) //reduction operator
if ((IN* (2**(N BITS))-1)>(2%*(N_ADD))-1)
begin
state <= HOLD;
Lc <= ; Lr <= ;
end
else
begin
state <= START;
Lc <= ; Lr <= ;
end
else
begin
Lc <= ; Lr <= ; Valid <=
end
end
START : begin
if ( Counter === )
begin
state <= DONE;
end
else if ( Counter != )
begin
state <= SUM;
end
else
begin
Mode <= ; Lr <= B
Lc <= ; Valid <= ;
end
end
SUM begin
Mode <= ;
Lr <= ;
Lc <= ;
Validx ;

if ( Counter
state <= DONE;
else state <=5UM;
end
DONE : begin
Mode <= ;
Lr <= H
Valid <= ;
Ready <= ;
if ( IN !'= )
begin
state <= INVALID; Lc <= H
end
else
begin
state <= IDLE; Lc <= 1;
end
end
HOLD : begin

Ready <=
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begin
state <= IDLE; Lc <= H

end
else
begin
state <= INVALID; Lc <= ;
end
end
else
begin
Lc <= ;
state <= HOLD;
end
end
INVALID : begin
Ready <= ;
Lr <= ;
Lc <= H
Valid <= ;
state <= (IN!==0) ? INVALID : IDLE;
end
endcase
endmodule
module TOP #(parameter N_ADD = 16, N _BITS=4 )
( input clk,
// Data signals
input [N BITS-1:0] IN,
output [N_ADD-1:0] OUT,
input Reset,
output Ready,
output Valid
)
wire [N_BITS5-1:0] Counter;

wire Mode, Lc, Lr;

StreamAddition #( N ADD , N BITS ) StAdd
( .clk(clk), .IN(IN), .OUT(OUT), .Counter(Counter), .Mode(Mode), .Lc(Lc), .Lr(Lr), .Reset(Reset) ):

FSM #( N ADD , N BITS ) fsm
( .clk(clk), .Reset(Reset), .IN(IN), .Mode(Mode), .Lc(Lc), .Lr(Lr), .Ready(Ready), .valid(valid), .Counter(Counter) );

endmodule
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