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module unsigned add

use => input [7:0] ina
input [7:0] inb
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BRi% CodeTaster DI /1% Y —A U A MEfEHT L0 HDWVIILLTOY =AY X b
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I &Y a—ng & AR — FDOEE
N Y TAR—=RDrxd & txd BEUIME Y 7w 7 ATIREEHZL TN D,
module CodeTaster( // CodeTaster top module



input rxd,
output txd,
input clock);

Il RAM D 7E %
/1 16 bit 1§ X 1024 UV — K ® RAM % E# 3 5, rd_ram /X read data, ra_ram /& read address,
/I wd_ram {Z write data, wa_ram % write address, w_ram /% write enable % E i F LR,
/I ram difinition
wire [15:0] rd_ram;
reg [15:0] wd_ram;
reg [9:0] ra_ram, wa_ram;
reg w_ram;
ram16_1k ul(.clock(clock), .data(wd_ram), .rdaddress(ra_ram),
.wraddress(wa_ram), .wren(w_ram), .q(rd_ram));
/I count_out 1X EA7NA R EHIIT D0, FHAAA MEHDT200OBRES
reg count_out;
wire [7:0] char_to_put = count_out ? rd_ram[15:8] : rd_ram[7:0];
I UTFIE Y TR — NEflilT5720DFEY 2 —/VERTH D,
I U T NEZEEY 22— /LOFEHNCE L Tt “Verilog HDL Code Book” % Z:[JiE 5,
/I modules for serial port
wire [7:0] char_getc;
reg [7:0] char_putc;
wire gotten, ack_putc, ready_putc;
reg ack_getc, req_putc;
getc u5(.char(char_getc), .gotten(gotten), .ack(ack_getc),
.rxd(rxd), .rclk16(rclk16), .clock(clock));
putc u6(.char(char_putc), .req(req_putc), .txd(txd),
.ack(ack_putc), .ready(ready_putc), .clk9600(clk9600), .clock(clock));

H U TIEPLLEY 2—L eV ay VERHRDOESR

11 clk9600 (X, 4] 9600 bps %l L7-4 4% T, FEFEITIX 921600bps & LTV 5
wire rclk16, clk9600;

plI921_6k u4(.inclkO(clock), .c0(clk9600), .c1(rclk16));

€Y 2— NPT DD DEFH]
wire [15:0] module_out;
reg [15:0] module_in;

I LA ERST 7 L— 7 7 A4V “template_1.ct” ONE

Il LLTFIEE Y 2 — /v & O 5> C CodeTaster ) 7 M AR L7y Th %
Il $XTOADF— FZBRLZVEE, —HOESRPTER S RN,

Il UTFOWy2~=a T VTEEZMMZ DNERD D,

/I test module definition start

wire [7:0] _in_0 = module_in[7:0];

wire [7:0] _in_1 = module_in[15:8];

wire [8:0] _out_O;

assign module_out[8:0] = _out_0;

unsigned_add unsigned_add (.ina(_in_0),.inb(_in_1),.result(_out_0));

/I test module definition end

I LT T 7 L— 7 7 AV “template_2.ct” ONE

/I LIRS 5T, A7 — b= v & LTEIES R D720 DIREE state,
I ASI3A D ETF count_in, 7 A FD T —7 v A% test_seq & EFE



/I control signal

reg [1:0] state;

reg count_in;

reg [10:0] test_seq;

/I LT clock @NEH S DIZFRIM LB 317 b,
Il state FHIT LY B 20 A I T 5
always @(posedge clock) begin
case(state)
2'h0: begin /l'idle
Il state 0 17 1 R/LIREE,
IHram ~DFEZIABZLPTON TN, FEERALEROD TEEZIALT FLAZED S
if(w_ram) begin
w_ram <= 1'b0;
wa_ram <= wa_ram + 10'h1;
end
else if(gotten & ~ack_getc & ready_putc & ~req_putc & ~ack_putc) begin
> TIVR—= s BZELESEAE, FToa—nRy 33
/I echo received char
ack_getc <= 1'b1;
char_putc <= char_getc;
req_putc <= 1'b1;
count_out <= 1'b0;
count_in <= 1'b0;
I ZIENRA SR a<wy Rib, ZHOS Clo i 2 i+ 5,
/I detect command character
s 2ZELIEObAT— &1 ELTCramNEE—DEET D
if(char_getc =="s") state <= 2'd1; // send ram
Hr ZZFE LIebBiAti L, HEEIALT NLAE2 27V TT5
if(char_getc =="r") begin I reset
ra_ram <= 10'h0;
wa_ram <= 10'h0;
end
HwEZELELAT— 22 L LTram ~DOEZIALEITH
if(char_getc == "w") state <= 2'h2; // write ram
MEZEFELELTA M= 2EPEL, AT — 123 & LTT A M&E
if(char_getc == "t") begin // do test
test_seq <= 11'h7fc;
state <= 2'h3;
end
end
else begin
Il ZAET —ZBIRVGEEIEL T T 7 O ELT 9
if(~gotten) ack_getc <= 1'b0;
if(ack_putc) req_putc <= 1'b0;
end
end
2'h1: begin // send ram
I 27— R 1725 ram NAE (char_to_put iZHTW3) 25595
I a~Y FZEELETa— 1y 7 OEERT 255D
if(~gotten) ack_getc <= 1'b0;
if(ack_putc) req_putc <= 1'b0;
else if(ready_putc & ~req_putc & ~ack_putc) begin
I &N EAST26 1 XFERET D



char_putc <= char_to_put;
req_putc <= 1'b1;
I EET =2 DN SA R FhisA ol Bz
count_out <= ~count_out;
IS FEREELIELT FLAZ LD LTT A RIVIZRED
if(count_out) begin
state <= 2'd0;
ra_ram <=ra_ram + 10'h1;
end
end
end
2'h2: begin [/l write ram
I AT — R MR 2725 ram ~DEXGARIEET S,
if(gotten & ~ack_getc & ready_putc & ~req_putc & ~ack_putc) begin
I EBZXIADRET— 2 E5ZE L6 ETAAA h ORI ZEfE TR
ack_getc <= 1'b1;
char_putc <="0" + {7'h0, count_in};
req_putc <= 1'b1;
Il ZET— 2% ram EZIALT —H LI RAXIVT M T 5
wd_ram <= {wd_ram[7:0], char_getc};
count_in <= ~count_in;
if(count_in) begin
I LR by PRET LELEZXAATAT— 2 0IZRT
w_ram <= 1'b1;

state <= 2'h0;
end
end
else begin
Il 72 7 DOHILE
if(~gotten) ack_getc <= 1'b0;
if(ack_putc) req_putc <= 1'b0;
end

end
2'h3: begin // do test
M ATF— W WB372bT A MNeFEITTDH
if(test_seq[10] & ~|test_seq[9:0]) begin
Il test_seq 7% 0x400 72 LT, FHXIAHLEZHIELTAT— M 0ITED,
w_ram <= 1'b0;
state <= 2'h0;
end
else begin
Il %5 ThRWEEIE, SiAEET FLRAx2®y ML,
ra_ram <= test_seq[9:0] + 10'h4;
wa_ram <= test_seq[9:0];
I EYa— V% ram ~DEZARL PAFICa’—L
wd_ram <= module_out;
Hram O EY 22— VALV AZIZar—1
module_in <=rd_ram;
Il &2 a— VB ERRBH THNITEZ AL L FATL,
if(~test_seq[10]) w_ram <= 1'b1;
I TA RN —lr v Ae—oiEd 5
test_seq <= test_seq + 11'h1;
end
end



endcase
end
endmodule

Il )T IVR—= R b0 1 X FEASFY 22—/, Verilog HDL Code Book &R S L7z
module getc(

output reg [7:0] char,

output reg gotten,

input ack,

input rxd,

input rclk16,

input clock);

reg [3:0] state;

reg [4:0] next;

reg [6:0] past7;

wire [1:0] sumO1 = past7[0] + past7[1];
wire [1:0] sum23 = past7[2] + past7[3];
wire [1:0] sum45 = past7[4] + past7[5];
wire [2:0] sum03 = sumO01 + sum23;
wire [2:0] sum46 = sum45 + {1'b0, past7[6]};
wire [3:0] sum06 = sum03 + sum46;
wire mj = ~|sumO06[3:2];

reg last_clk, clk_buf;

always @(posedge clock) begin
clk_buf <= rclk16;
last_clk <= clk_buf;
if(clk_buf & ~last_clk) begin
past7 <= {past7[5:0], ~rxd};
case(state)
4'd0: begin
if(~mj) begin  // IDLE
next <= 5'd24;
state <= 4'd1,;
end
else if(ack) gotten <= 1'b0;
end
4'd1, 4'd2, 4'd3, 4'd4, 4'd5, 4'd6, 4'd7, 4'd8: begin
if(jnext) begin
next <= next - 5'd1,;
end
else begin
char <= {mj, char[7:1]};
state <= state + 4'd1,;
next <= 5'd15;
end
end
4'd9: begin I/ stop bit
if(jnext) next <= next - 5'd1;
else begin
state <= 4'd0;
gotten <= 1'b1;
end



end
default: state <= 4'd0;
endcase
end
end

endmodule
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module putc(

input [7:0] char,

input req,

output txd,

output reg ack,

output ready,

input clk9600, clock);

reg [9:0] sr;

assign txd = sr[0];
reg [4:0] cnt;

assign ready = ~|[cnt;
reg last_clk, clk_buf;

always @(posedge clock) begin
last_clk <= clk_buf;
clk_buf <= clk9600;
if(~last_clk & clk_buf) begin
if(jcnt) begin
sr <= {1'b1, sr[9:1]};
cnt <=cnt - 5'h1;
end
else if(req & ~ack) begin
sr <= {1'b1, char, 1'b0};

cnt <=5'd10;
ack <= 1'b1;
end
else if(~req) ack <= 1'b0;
end
end
endmodule
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1
/I test module is following
1
module unsigned_add(

input [7:0] ina, inb,

output [8:0] result);

assign result = ina + inb;
endmodule



