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1. JTAG DP IR command
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2. DPACC & APACC TDR
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3. DP register summary
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4. AP register summary

4.1 AHB-AP register summary
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5. verilog example code

AHB-APO O O O 32bit0 ahbO O [J AXI-APO O O O 64bit0 axiD O O
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OOODOOOAPSELOD OO ODOOAPOOXFCO O OO OO O O ldentification Registertl O O 0O APO O

OAPOODOOO
<code verilog >
module dap(/autoarg/ );

task tck_cycle;

input t_tms;

input t tdi;

begin
#1ns;
// sample tdo
sample tdo = tdo;
force tck r = 1'b1l;
#20ns;
force tms r
force tdi r
force tck r
#19ns;

end

t tms;
t tdi;
1'b0;

endtask

task tms5;

begin

repeat(5) tck cycle(1l'bl,1'b0);
end

tck cycle(1'bO, 1'b0); // rti
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endtask

task shift_ir;

input [7:0]
input [255:0]
integer i=0;
begin
tck cycle
tck cycle
tck cycle
tck cycle

1'bl,
1'b1,
1'b0,
1'b0,

shift ret = 0;
i=0;

len;
data;

repeat(len-1) begin
tck cycle(1'b0, data[il);

shift ret[i]

1= 1+1;
end
tck cycle
tck cycle
tck cycle
tck cycle

1'bl,
1'b1,
1'b0,
1'b0,

end
endtask task shift_dr;

input [7:0]

input [255:0]

integer 1i=0;

begin
tck cycle(1'bl,
tck cycle(1'b0,
tck cycle(1'b0O,

shift ret = 0;
i=0;

= sample tdo;

datalil);
1'b0);

1'b0); // rti
1'b0); // rti

repeat(len-1) begin
tck cycle(1'b0, data[il);

shift ret[i]

i = 1i+1;
end
tck cycle(1'bl,
tck cycle(1'bl,
tck cycle(1'b0,
tck cycle(1'b0,

$display("shift

= sample tdo;

datalil);
1'b0);

1'b0); // rti
1'b0); // rti

dr ret = %h", shift ret);
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end

endtask

task ahbap_write;

input [7:0] ap_addr;
input [31:0] ap data;

begin

// dpacc.sel ahb-ap

shift ir(4, 4'ha);

#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (1l:ctrl, 2:ap-sel, 3:read-
buffer), 1b RnW (0:write)

shift dr(35, {{8'h02,16'h0, ap addr[7:4],4'h0} , 2'h2, 1'b0O}); // ap_sel =
select ahb-ap (31:24 ap_sel, 7:4 ap banksel)

#1000;

// dpacc.ctrl

shift ir(4, 4'ha);

#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (l:ctrl, 2:ap-sel, 3:read-
buffer), 1b RnW (0:write)

shift dr(35, {32'h10000000 , 2'hl, 1'b0}); // CTRL/STAT.CDBGPWRUPREQ
#1000;

// apacc.read-buffer

shift ir(4, 4'hb);

#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (dp_addr), 1lb RnW (O:write)
shift dr(35, {ap data, ap addr[3:2], 1'b0}); // read-buffer

#1000;

end

endtask

task ahbap read;

input [7:0] ap_addr;
input [31:0] ap data;

reg [31:0] xpacc_data;
reg [2:0] ack;

begin

// dpacc.sel ahb-ap
shift ir(4, 4'ha);
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#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (l:ctrl, 2:ap-sel, 3:read-
buffer), 1b RnW (0:write)

shift dr(35, {{8'h02,16'h0, ap addr[7:4],4'h0} , 2'h2, 1'b0}); // ap _sel =
select ahb-ap (31:24 ap sel, 7:4 ap banksel)

#1000;

// dpacc.ctrl

shift ir(4, 4'ha);

#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (1l:ctrl, 2:ap-sel, 3:read-
buffer), 1b RnW (0:write)

shift dr(35, {32'h10000000 , 2'hl, 1'b0}); // CTRL/STAT.CDBGPWRUPREQ
#1000;

// apacc.read-buffer

shift ir(4, 4'hb);

#1000;

//shift dr(35, 35'h0); // 32b data, 2b A[3:2] (dp addr), 1b RnW (0:write)
shift dr(35, {ap data, ap addr[3:2], 1'bl}); // read-buffer

#1000;

/| dpacc.reserved

shift ir(4, 4'ha);
#1000;
repeat(10) begin
shift dr(35, {32'h0 , 2'h0, 1'b0}); // for read ap buffer only, (ret
data is in [34:3])
xpacc_data = shift ret[34:3];
ack = shift ret[2:0];
$display("----xpacc data ret = %8h, ack = ", xpacc data, ack);
if (ack == 3'h2) break;
end
#1000;
end

endtask

task ahb_write;

input [31:0] ahb_addr;
input [31:0] ahb data;
begin
ahbap write(8'h4, ahb addr);
ahbap write(8'hc, ahb data);
end

endtask

task ahb_read;
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input [31:0] ahb_addr;
reg [31:0] ahb data;
begin
ahbap write(8'h4, ahb addr);
ahbap read(8'hc, 32'h0);
ahb data = shift ret[34:3];
$display("ahb read ret = %8h", ahb data);
end

endtask
initial begin

#10000;

trstn r = 1'b1;
#1000;

tms5;

// // idcode
// shift ir(4, 4'he);

// #1000;
// shift dr(32, 32'h0);
// #1000;

ahb write(32'h0680, 32'h3344);
ahb read(32'h0680) ;

ahb write(32'h0684, 32'h5566);
ahb read(32'h0684);

end

task ahb_read;

input [31:0] ahb_addr;
reg [31:0] ahb data;
begin

// // 1idcode

// shift ir(4, 4'he);

// #1000;
// shift dr(32, 32'h0);
// #1000;

ahbap write(8'h4, ahb addr);

ahbap read(8'hc, 32'h0);

ahb data = shift ret[34:3];

$display("ahb read ret = %8h", ahb data);
end

endtask

endmodule
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</code>
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