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module stackm(clk, reset, load, push, pop, pop2, thru, d, dthru, qtop, gnext);
parameter AWIDTH = 10, N = 1024;

input clk, reset, load, push, pop, pop2, thru;
input [15:0] d, dthru;

output [15:0] qtop, gnext;

reg [AWIDTH-1:0] ptop, ptopf, addra, addrb;
reg [15:0] mem [N-1:0];

reg [15:0] qtopf;

wire [15:0] pnextf;

wire thruwrite;

always @(push or pop or pop2 or ptop)
if(push) ptopf = ptop - 1;

else if(pop) ptopf = ptop + 1;

else if(pop2) ptopf = ptop + 2;

else ptopf = ptop;

always @(posedge clk or negedge reset)
if(lreset) ptop <= 0;
else ptop <= ptopf;

assign pnextf = ptopf + 1;
assign thruwrite = !(push||pop) && thru;

always @(load or thruwrite or d or dthru)
if(load) qtopf = d;

else if(thruwrite) qtopf = dthru;

else gtopf = 16 hxxxx;

always @(posedge clk)

begin
1f(load || thruwrite) mem[ptopf] <= qtopf;
addra <= ptopf;

end

always @(posedge clk)

begin
if(push && thru) mem[pnextf] <= dthru;
addrb <= pnextf;

end

assign qtop = (thru ? dthru : mem[addra]);
assign gnext = mem[addrb];

endmodule
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