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// compare. v

module compare (equal, a, b) ;
input a, b;
output equal;
assign equal=(a==b)?1:0; //aZET b, equal HH A 1; a AT b I,
//equal #irthh A 0.

endmodule

ARG TA MR B A3 I 5 77, e84 BRI S, GRS
AT A S R BLAE R S WU P 22, U SRR Rt T K

DA YA «
“timescale Ins/lns / /38 U TH)ERLAV
“include 7. /compare.v” //CUEKLRIA . A G I E AR BT I A T iE ]
/1 T 75 ZEM R R L SR o B AT TR TG 5 155 B
module comparetest;
reg a,b;
wire equal;

initial //initial & M0 EES R4 .
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begin
a=0;
b=0;
#100 a=0; b=1;
#100 a=1; b=1;
#100 a=1; b=0;
#100  $stop; [/ RGAES, T E DR Hp Y o

end

compare comparel (. equal (equal),.a(a),.b(b)); /R,

endmodule

PIEBIE GRI3):

lcomparetest/a

lcomparetest/b

lcomparetest/equal

g5

Bk —ANA (8 1) HE AR

TRk WA TR, a0 al7:01K07F bL7:01 % Hh sy P, 75 0046 A P, oS Pt
B, A IL AT BB A A .

GRS R R AR

FK: SRR ACIN PR 4 B K S B

fE Verilog HDL 1, FHX)F41 5124, NP @ EEEA e Rk 0. 7En4
41f Verilog HDL #5578, FRAT T H18 FH always Befl @ (posedge clk) Bt @(negedge clk) [145
FRFERI FPiB . R & A 1/2 43 Sids ] gR G AR
// half clk.v:

module half clk(reset, clk in, clk out);
input clk in, reset;

output clk out;

reg clk out;

always @(posedge clk in)
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begin
if(!reset) clk out=0;
else clk out="clk out;
end
endmodule

75 always B, BRAE IAE 5 4B 200E SN reg T, T2 b INF 738 8 fiL B V0 A BT 2 1 o
XT reg BEE, WERARIEIHATIRE, HHTRSUNERAES. b T RIEFIBIE R
DiEEE IR, AE T E5 8 WU B b AT 1 8 N RALAE T reset, ™ reset NRHFT,
X LS R R A A AT A

MR JEACD -
// clk Top.v

“timescale 1ns/100ps
“define clk cycle 50

module clk Top.v
reg clk, reset;

wire clk out;
always # clk cycle clk = “clk;

initial
begin
clk = 0;
reset = 1;
#100 reset = 0;
#100 reset
#10000 $stop;

end

half clk half clk(. reset(reset),.clk in(clk),.clk out(clk out));
endmodule

Vi FP I -

felk_Topick in [ 1 [ | [ 1 [ |

fclk_Topfreset

/clk_Toplclk_out | [ I
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Yr2): ARORAE clk_in B 2000 clk out, EERETHL LB % A SoAl o S BB,
DI .

Z3=. FRAFHIEAIINRE RN FZiEERK

H: FE4EZAERLE Verilog HDL FRRfE ]

5 SRR PSS —FE, 8 TR E RN PR, Verilog HDL 4841k T 4 1%
FURE S SCRIMTISAT AT o 7RI 255 KU 1K) Verilog HDL A52 vh & FI IS5 AFE A4 if...else Al
case...endcase PIFH&5 K, FHVERN C FEFIE S L. PEAHEL, if...else T ARE SR
Y CRER, LB LRGSR el 2 IR LA e R AEE I, 58 A2
case...endcase MIgHIAID . X—"TFANGHEA K if..else [F7Efl, HK case...endcase
SRR L e Sg T HE,

TS H VG — AN AT SR A KU R 23 A0, A2 LOM IR 23 431k 500K R Iy 4ro Jit
AKJFFE 1/2 s & —FEn, (R /M s, DUEREFSRAS 1/20 2300

BEHIEARHS «
// fdivision. v
module fdivision (RESET, F10M, F500K) ;
input F10M, RESET;
output F500K;
reg F500K;
reg [7:0]3j;
always @(posedge F10M)
if (IRESET) S G AL .
begin
F500K <= 0;
Jj <= 0;

end

else
begin
if (j==19) / /XS EAT FIBT, LA E FBO0K {5 5 215 Sk
begin
j <= 0;
F500K <= "F500K;
end
else
Jj <= gt
end

endmodule
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DALY «
// fdivision Top.v

“timescale 1ns/100ps
“define clk cycle 50

module division Top;

reg F10M clk, RESET;

wire F500K clk;

always # clk cycle FIOM clk = " F1OM clk;

initial
begin
RESET=1;
F10M=0;
#100 RESET=0;
#100 RESET=1;
#10000 $stop;

end

fdivision fdivision (. RESET(RESET),.F10M(F10M _clk),.F500K (F500K clk)) ;

endmodule

UESL A

Idivision_Top/F10M 0T A ATyt

Idivision_Top/RESET
Idivision_Top/F500K [ |

gr>]: AU TOM (Fymkab, Bk AS BRI AR WS 1A T .

20p s 10p s 20U s

I, RITE FZAER K AR EIRE S EE ZERE R X5
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FIFR 1 Wi 42 BH ZE MR B ZE MR R R AT X 531
2. 1 fipp PR ZE MR AR AR A R 2 o

FHLIEMA M S AR PEZE A, 7EBM TP IRATC & TR T e I AL BRI DL R &G TG
Prfs 20 R g5 BRI . 7 always Berfr,  BHZE MG n DABE A DA V(B 15 F0 2 WP R A T 1T
T A FE ZE AR ) AR A A W V8 A 2 IR R AT IR o SERBR IS i 4 et oh, — i ol T~ 4k
BHZEWAE 15 )4 S 2 A, A I 1A R R SE A HOGIR R4, A T BHZE A
Wh)e (FEE: fEIAA RN assign 45T, Jo—BI oM 2 Z00% H BH ZE MR (15 1)

A5 38 e ) SR P B A T ) ARl BE S A O R AN 25 R AR ABL R A R B
blocking. v #1 non_blocking. v [ BE P& 2[R K IX 51 o

RREHRPEAAS -

Y —— blocking. v

module blocking(clk, a, b, c);

output [3:0] b, c;

input [3:0] a;

input clk;

reg [3:0] b, c;

always @(posedge clk)
begin
b = a;
c = b;
$display("Blocking: a = %d, b = %d, ¢ = %d.”,a,b,c);
end

endmodule

) ) non_blocking. v
module non blocking(clk, a, b, c);

output [3:0] b, c;
input [3:0] a;

input clk;
reg [3:0] b,c;

always @(posedge clk)
begin
b <= a;
c <= b;
$display ("Non Blocking: a = %d, b = %d, ¢ = %d.”, a, b, c);

end
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endmodule

DR BEGRYFACAD -

/) compareTop. v

“timescale 1ns/100ps
“include ”. /blocking. v”

“include ”. /non blocking. v”

module compareTop;

wire [3:0] bl,cl, b2, c2;
reg [3:0] a;
reg clk;

initial
begin
clk = 0;
forever #50 clk = “clk;

end

initial

begin
a = 4 h3;
$display (” ")
# 100 a = 4’ h7;
$display (” ")
# 100 a = 4’ hf;
$display (” ")
# 100 a = 4’ ha;
$display (” oF
# 100 a = 4 h2;
$display (” ")
# 100 $display(” ")
$stop;

end

non blocking non blocking(clk, a, b2, c2) ;
blocking blocking (clk, a, bl, cl) ;

endmodule
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S NG DR

fcompareTop/b1 ——— 0011 10111 1111
jcompareTop/c1 —— {0011 10711 1111
JcompareTop/b2 —— {0011 10111 1111
lcompareTop/c2 {0011 J0111

fcompareTop/a |0011 0111 1111 1010
fcompareTopretx | | [ 1. ]

B A blocking BT 5k, (iS5G MR ARRA? fEH7 5
B, srbrera iR,
1. always @(posedge clk)
begin
c = b;
b = a;
end
2. always @(posedge clk) b=a;
always @(posedge clk) c=b;

3FH. Halways BB ELMESIZERK

Hr: 1. %32 always SCELAL 38 18 f % 1R 7 125 ;
2. TH# assign 5 always PIRPLH I8 45 L % SR 7 v 2 TR KT IR 501

AT assign SRR G2 LR, 7R o RIE 2 377 25 WA 0K HACRAIR
T TMIEYHER ] always SRV A8, FESHE RS CRHMTREERZR] Tt 3147
ANAESEBLIN PP @ i s A always Bte WIRAETFAR, A D& BB VL ERHA g

NP S M R NN EiE R e N iR W [ PR AR ER SRV RS E iR A PEI PR N €/ TE 7
ATHH AT, BRI, J 5. 8Osk, IF o2 a 2 EHMEIR I 2 A 5 kA4
A, G5 RELAE H SIS I RN o AR, 1Kt — AN RN S8 B LR, W SR assign
), FISERAER E % i T HFRBUR) always B, BT P RO iR S 12
FRAEQS HIHE 5 W HL AR P AR — N R AR, (SR EEAE, EAEeE S5 W
BA W BUEOCH I, a1 posedge BY negedge) HifEfilR always RiZENE, I HIZH T case
GERRIEAT 53 SCHIWT, AME BT EARAS 20 EDW AT, 11 HACRS B R R AR 5% . (T 2R
// alu. v
“define plus 37do
“define minus 3’ dl
“define band 3 d2
“define bor 3 d3
“define unegate 3’ d4

module alu(out, opcode, a, b) ;
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output[7:0] out;

reg[7:0] out;

input[2:0] opcode;

input[7:0] a,b; G S

always@(opcode or a or b) //HRUR ) always B
begin
case (opcode)
“plus: out = atb; //IEEAE
‘minus: out = a-b; //IER1E
"band: out = akb; //3KE,
“bor: out = alb; //3KBL,
“unegate: out=a; //RKX.
default:  out=8" hx;//KILFFe4I, HH A=A,
endcase
end

endmodule

i) — 2152 4 L o i always SRANELLRAETE 1) assign flik iy, AR AR
BE, {HEALE always TidE 418 default (fF case Z58IF7) il else (fE if..else &Efyrf),
W LLZRE Al 585, RAERIRERN DR — e 2w L reg . A, WA
default BY else X HLA WUEATULHT, 5 AL OB ARAS B B AA, X — rl— @ Z ML = .

FRA 1D 2% I A B YA R, -
) ) alu Top. v

“timescale Ins/lns

“include 7. /alu.v”
module alutest;
wire[7:0] out;
reg[7:0] a,b;
reg[2:0] opcode;
parameter  times=5;
initial
begin
a={$random} %256; //Give a radom number blongs to [0, 255]
b={$random} %256; //Give a radom number blongs to [0, 255]
opcode=3"h0;
repeat (times)
begin
#100 a={$random}%256; //Give a radom number.
b={$random}%256; //Give a radom number.
opcode=opcode+];

end
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#100 $stop;
end
alu alul (out, opcode, a, b) ;
endmodule

S NG DR

falutest/out |ab ab 0d 77
falutest/a (24 09 0d 65
falutest/b |81 63 8d 12

lalutest/opcode |0 1 2 3

521 Jz Ml always SRfih—AN AR IEPESs . 20K RREtA Aol 5 th e 100 4 47 2
B, HAEPEITIC (D 3 AT) Bk A K A AEARACIN e B AT B AR AL

#5375, 7E Verilog HDL HR{sE R %

HK: S48 A E R R T P A

5 R P ROE S —FF, Veirlog HDL A w] A ek %5 LA R0k AN /] 48 f SRR —iz
HIPRAE. Veirlog HDL PRACAELR IR B AR e H A ML Is LD RER FL s, BRI — IR R Bk
AT AR IR 23 LB PR i N LA SR B IR TS 2R

TN R G AR ORI, SR REE I B A IS S RHRAT, BEAS ¢ Lk I
SPAT s, IF AR, T R G55 $display FEIRFBRF N BT W ashEX
T 45

BRI -

module tryfunct(clk, n, result, reset);

output[31:0] result;
input[3:0] n;

input reset, clk;
reg[31:0] result;

always @(posedge clk) //clk B b ik [/ Pis 5.
begin
if (lreset) //reset JAKI AL .
result<=0;
else

begin
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result <= n * factorial (n)/((n*2)+1);
end

end

function [31:0] factorialj; /R Lo
input [3:0] operand;
reg [3:0] index;
begin
factorial = operand ? 1 : O;
for (index = 2; index <= operand; index = index + 1)
factorial = index * factorial;
end

endfunction

endmodule

MAABEHYEAAY

“include 7. /step6.v”
“timescale 1ns/100ps
“define clk cycle 50

module tryfuctTop;

reg[3:0] n,i;

reg reset, clk;

wire[31:0] result;

initial
begin
n=0;
reset=1;
cl1k=0;
#100 reset=0;
#100 reset=1;
for(i=0;i<=15;i=i+1)
begin
#200 n=1;
end
#100 $stop;

end

always # clk cycle clk="clk;
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tryfunct tryfunct(.clk(clk),.n(n),.result(result),.reset (reset));

endmodule

EBi gy factorial (n) Sk Bt Eb s . AR SIEE ML, BB
T, FAIAR B P s EE TR 2%, DR eSS i RA T TN 5 2R . 2 IS DL ,
PAHEZ RIS LA B, 20 AR A [ I B o 34 56 1o

ESGACGITIE

fryfuctTop/n 1 2 3 4
MryfuctTop/i 2 3 4 5
ftryfuctTop/reset

fryfuctToplclk | [ |

ftryfuctTop/result 0000000 100000002 /0000000a

270 I &7 e M 6 ol IR LR e s o MR S O | ey T i I S N VAW U 7 et = R
G, IR AT B

%3+. fE Verilog HOL A{EH{ES (task)

H: ERATE5AEL5 M1k Verilog HDL ik IR H .

A BREOF A BESE 4 AL Veirlog HDL H I Sd oK. AT RAEW A —Lu5 Skt
BEOIH I 2 AR, R RS AR AR AN, 1A 55 S R AR I 5 i R P+
R ALSSAG IFAREITHEAE, (AR EHNEL CHEFTIES SES MBI, AR
PREEBSCISFLAT R o BEAh, B 130 % H AL S5 K B BA TS AL B R B3
Rt R A UE S5 RO AL R, Rt i H I IR A Lt AR 1

il ANFIH task FHLSPBURTR always Beiih LS BEA4HA5 5 AL &8 48 10 S 41
ATLLE R, R task EH 7SI T 408 2 10 A #4028 SR R B DA R 2h e 2 A
WALRI: AN, task WIS T ELEHH TR AR I 5 DS (K AN 2 B AN £3 B I 7 AR 0 Ax

IR )

R YA -
// sortd. v

module sort4(ra, rb, rc, rd, a,b,c,d);

output[3:0] ra, rb, rc, rd;
input[3:0] a,b,c,d;
regl[3:0] ra, rb, rc, rd;
regl[3:0] va, vb, ve, vd;

always @ (a or b or ¢ or d)

begin
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{va, vb, ve, vd}={a, b, c, d} ;

sort2(va, ve) ;
sort2 (vb, vd) ;
sort2 (va, vb) ;
sort2 (ve, vd) ;
sort2 (vbh, ve) ;

{ra, rb, rc, rd} ={va, vb, vc, vd} ;

end

task sort2;
inout[3:0] x,v;
reg[3:0] tmp;
if (x>y)
begin
tmp=x;
X=y,
y=tmp;
end
endtask

endmodule

//va
//vb
//va
//ve
//vb

5 ve Hif,
5 vd Hi,
5 vb Hif,
5 vd Hi,
5 ve Hif,

//x 5y R NAETLS, ERPRAT, LR AT B ZE A 5 2

fEAFAE R E task F AR &8 SRR A8 &g SCANRAR A, 'S AT A 52 8 N\ g 2
TR Wb, x 5 y % T task sort2 K BLAR A inout Y, (HSZ R eI N & always

HedpApig, # reg BAR &,

DALY -
“timescale 1ns/100ps

“include “sort4.v”

module task Top;
reg[3:0] a,b,c,d;

wire[3:0] ra, rb, rc, rd;

initial
begin
a=0;b=0;c=0;d=0;
repeat (5)
begin
#100 a ={$random}%15;
b ={$random}%15;
¢ ={$random}%15;
d ={$random}%15;
end
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#100 $stop;

sort4 sort4d (.a(a),.b(b),.c(c),.d(d), .ra(ra),.rb(rb),.rc(rc),.rd(rd));

endmodule

S NG DR

ftask_Top/a [0000 1000 1100 0110
ftask_Top/b [0000 1100 0010 0100
Mtask_Top/c | 0000 0111 0101 0011
ftask_Top/d |0000 0010 0111 0010
ftask_Top/ra {0000 0010

ftask_Top/rb {0000 0111 0101 0011
ftask_Top/rc |0000 1000 0111 0100
ftask_Top/rd | 0000 1100 0110

R3] Bl AR, W AESS e 3 A 8 A 2 B AN W B 2R bk
TS HIAAT, BRI 3158 e — R A (R 33 A

3\, FIRARRTSHHEITE R FIZ IR

HR . SR AT BRI B R 2RI )2 B 10 U5 7% 5

AR B AT 2% ) il A BRAR S YR I AT S @ it e
Verilog HDL fffFIATEFh, XMl kA2l — Pk E. it Verilog HDL $24LMY
VAT, FRATAT DA BT E A S O B A N I R I R B . S T BRUIR LA B i
TEBM T OEAE TR TEM IR, EHHAFRT .

TR AR PRSI, DhREEAS I —AN 5 A —HERIF A 100107, B E]T A

BATRE, AHURSPUILERME 8 MRS (FEWIIAIRA IDLE).

FRPIEACA

seqdet. v

module seqdet (x, z, clk, rst, state) ;
input x,clk, rst;

output z;

output[2:0] state;

reg[2:0] state;

wire z;
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parameter IDLE="d0, A="dl, B=d2,

C="d3, D="d4,
E="d5, F="d6,
G="d7;

assign z = ( state==E && x==0 )? 1 : 0; [/ x=0 Iif, REEENE,
/IR N DI, x5k 1. ik
/5 14 ( state==E && x==0 ).,
always @(posedge clk)

if(Irst)
begin
state <= IDLE;
end

else

casex (state)
IDLE : if(x==1)
begin
state <= A;
end
A: if (x==0)
begin
state <= B;
end
B: if (x==0)
begin
state <= C;
end
else
begin
state <= F;
end
C: if (x==1)
begin
state <= D;
end
else
begin
state <= G;
end
D: if (x==0)
begin
state <= E;
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BEH SR B

end
else
begin
state <= A;
end
E: if (x==0)
begin
state <= C;
end
else
begin
state <= A;
end
F: if (x==1)
begin
state <= A;
end
else
begin
state <= B;
end
G: if (x==1)
begin
state <= F;
end
default:state=IDLE; [ /ARSI VIIEIRE
endcase

endmodule

MRABEHEAAY
// seqdet. v

“timescale 1ns/lns

”

“include ”./seqdet.v
module seqdet Top;
reg clk, rst;
reg[23:0] data;
wire[2:0] state;
wire z, X;
assign x=data[23];
always #10 clk = “clk;
always @(posedge clk)
data={datal[22:0], data[23]};

initial
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begin
clk=0;
rst=1;
#2 rst=0;
#30 rst=1;
data ="b1100_1001_0000_1001_0100;
#500 $stop;

end

seqdet m(x, z, clk, rst, state) ;

endmodule

(UERIEZ

131 S e e e e e o o T e A e A e e B
Top/rst

opdata — | ¢ ¢t (¢ ¥ frrP ¥ r [ Frri o j
sp/state {000 1001 Yoo Yotr Yrof o1 Yorr Jioo Jro1 Joi{ Y111
t_Toplz ,

t_Toplx — [ ] 1

o Bl AN ERAT R G . SOROE . HELE 4 el 4 ANBLER T Y 1, oAb A
0L 00 G S MRBEHIF45 AT BT

SN FIRRST R ELT R REML T

Hi: 1 s EREHLS PRSP A= RALIZ 3T
2 ARSI BT RIGEIMESS (task) 45H.

e b=, A1) T A RS LI SE . SeBr b, AN BROARASHLEE $1 AN 1245
L% (R e e S PRt R A 2 L, AR RS VIR, AT A IR 42 A% L
XA S BAE R XA g5ty BTN T 8 B, FIERA T R — A
IXFE R 79 AR 2% 2

%M — TR ) EPROM [P HRAT 5 AN 158 1, BO&—> EPROM 5 #8 Wil i siil's
IHREMIFE /S A5 200), 2B T EPROM )5 50, 45 9R EPROM #5510 7105 N2 hRg, H A
FRIEFE—ANAEE . TAERPPERE: 1. RSN 2 8RN HBRITE N 3. 4515 56N
%o RTEGHT MRENS: 4. GRS ERAE. WAL IATEARAT L .

RREHPEAAD -
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module writing(reset, clk, address, data, sda, ack) ;
input reset, clk;
input[7:0] data, address;

output sda, ack; //sda 57 HATEHE
//ack AN GIRAETE R, BIRGHINEE S .
reg link write; //link write ¥RE{aH %t .
reg[3:0] state; //FIREHLIPRET.
reg[4:0] sh8out state; //MIRESHIHPIRET.
reg[7:0] sh8out buf; /I NEAR S

reg finish F; // F UL FI T A A Ab PR 5E — N EREXT S .
reg ack;
parameter

idle=0, addr_write=1, data write=2, stop_ack=3;
parameter
bit0=1, bit1=2, bit2=3, bit3=4, bit4=5, bit5=6, bit6=7, bit7=8;

assign sda = link write? sh8out buf[7] : 1’ bz;

always @(posedge clk)
begin
if(lreset) [/ BAT
begin
link write<= 0;
state <= idle;
finish F <= 0;
sh8out_state<=idle;
ack<= 0;
sh8out_buf<=0;
end
else

case (state)

idle:
begin
link write <= 0;
state <= idle;
finish F <= 0;
sh8out_state<=idle;
ack<= 0;
sh8out_buf<=address;
state {= addr_write;

end
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addr write: / /RN .
begin
if (finish F==0)
begin shift8 out; end
else
begin
sh8out_state <= idle;
sh8out _buf <= data;

state <= data_write;

finish F <= 0;
end
end
data write: /BRI E N
begin

if (finish F==0)
begin shift8 out; end

else
begin
link write <= 0;
state <= stop ack;
finish F <= 0;
ack <= 1;
end
end
stop_ack: //5ERN
begin
ack <= 0;
state <= idle;
end
endcase
end
task shift8 out; //BATE N,
begin

case (sh8out_state)

idle:
begin
link write <= 1;
sh8out_state <= bit0;
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BEH SR B

end

bit0O:
begin
link write <= 1;
sh8out_state <= bitl;
sh8out buf <= sh8out buf<<1;

end

bitl:
begin
sh8out_state<=bit2;
sh8out buf<=sh8out buf<1;

end

bit2:
begin
sh8out_state<=bit3;
sh8out buf<=sh8out buf<1;

end

bit3:
begin
sh8out_state<=bit4;
sh8out buf<=sh8out buf<1;

end

bit4:
begin
sh8out_state<=bith;
sh8out buf<=sh8out buf<1;

end

bith:
begin
sh8out_state<=bit6;
sh8out buf<=sh8out buf<1;

end

bit6:
begin
sh8out_state<=bit7;
sh8out buf<=sh8out buf<1;

end
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bit7:
begin
link write<= 0;
finish F<=finish F+1;

end

endcase
end
endtask

endmodule

MRABTHYEAAY
“timescale 1ns/100ps
“define clk cycle 50
module writingTop;
reg reset, clk;
reg[7:0] data, address;

wire ack, sda;

always # clk cycle clk = “clk;

initial
begin

cl1k=0;
reset=1;
data=0;
address=0;
#(2% clk cycle) reset=0;
#(2% clk cycle) reset=1;
#(100% clk cycle) $stop;

end

always @(posedge ack) [/ HEWBINEE S G, AT NS,
begin
data=data+l;
address=address+l;
end
writing writing (. reset(reset),.clk(clk),.data(data),
.address (address), . ack (ack), . sda(sda)) ;

endmodule

i HP I -
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opfreset [ ||

gTopictk [T ML LU LU U U U U U U U U Ui U
Top/data |{00000000 y00000001

faddress |00000000 100000001

|Toplack —— []

Top/sda ——— [ — 1 [ —

ing/state |—{- 0001 {0070 =~ J0001 {0070

wt_state = e 01000 T e A

Yr2): Ui B, 'S —A>SEHL EPROM PN A A3 AT SRR b o 2 5 ISR, 4 Y 017 L
o

£33+, BEIERZERIFARIEATE T8t

HIR: 22 PRSI IR S A SEOUR fl . St et

BURIEAT RS B I RE 5 AT R GETTAARL, Bevh— AN KRB 4 pi L i (1414
B R G A AR e 2R SR BT RE, REAE R 2% (K R G B 4 il AR
e fE Verilog HDL ', EEMIGI A MEBRS C 155 R AT L84, eI 7
PR £5 B I Dy FEACRRER K — BB 0 e £ T FSOAR I K FL B 45 4 o AEEAT AT SE B 5| T I
AP T R A L 2 TRD R R Py 11, RIS B g 11 5 SRR A F A5 5 b 2B A A 1R 3 —
RN, ARG P A AN R A R

g B R B B R NS, LR AT B A ER AT HR A AT A
PR G, JERARE R 13 2 SR AT B A ) IR T BE A CPU AL B, Wi S L, XS b
RPN EARIIRE, Bt ST R, SRS A IO — ML AT H A
JE U T o

// p_to_ s.v
module p to s(D in, TO, data, SEND, ESC, ADD 100) ;
output D in, TO; // D in EHATHIH, TO SER A7 I h ity
// CPUH M, LATf g (T I &5 R N5l
input  [7:0] data; // IFATEN PR -
input SEND, ESC, ADD_100;  //SEND. ESC JL[a] ¢ 5E /15 AT 3151 53
//HIBEEAY . ADD 100 ¥ 5E AT IS B 3.
wire D in, TO;

reg [7:0] DATA_Q, DATA_Q buf;

assign TO = ! (SEND & ESC); /1 TE AL I
assign D in = DATA Q[7]; /)4 AT HE .

always @(posedge TO or negedge ADD 100) //ADD 100 F¥yE £, TO LS.
begin
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if (!ADD_100)

DATA_Q = data;
else
begin
DATA Q buf = DATA Q<<1; //DATA_Q buf YE A, A L5
DATA Q = DATA Q buf; //REHEH .
end
end
endmodule

£ p tos.v i, HTBAIEHEREGE, HEARERM RTL ik, HEH
DATA_Q<=DATA_Q<<1 K EIAAELR B IN & Lr iy de B . J14h, ezt , i Fimkh 10
PR AR, T LAAT B DA IS RER AR - B8, T K] ADD_100 ) T By B 4k
// s to p.v
module s to p(Tl, data, D out, DSC, TAKE, ADD 101) ;
output T1; //%5 CPU i, LARfisE CPU i I U4k,
/AR AT E -

output [7:0] data;

input D out, DSC, TAKE, ADD 101; //D out $2ftfii N #:474di. DSC. TAKE
/ /LI R E AR I HUER

wire [7:0] data;

wire T1, cl1k2;

reg [7:0] data latch, data latch buf;

assign clk2 = DSC & TAKE ;  //4RALEE A7,
assign T1 = !clk2;
assign data = (!ADD 101) ? data latch : 8 bz;

always@(posedge clk2)
begin
data latch buf = data latch << 1; //data latch buf {FZEp
data_latch = data_latch buf; //, LAALEL BRESHEH
data latch[0] = D out;

end

endmodule

L AN A IR I sys. v IYEARAY
// SYS. Vv
“include ”./p to s.v”

“include 7. /s to p.v”
module sys(D in, TO, T1, data, D out, SEND, ESC, DSC, TAKE, ADD 100, ADD 101) ;

input D out, SEND, ESC, DSC, TAKE, ADD 100, ADD 101;
inout [7:0] data;
output D in, TO, T1;
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ptos ptos(D in(D in),.TO(T0),.data(data),
. SEND (SEND), . ESC(ESC), . ADD 100 (ADD 100)) ;
s top s top(.T1(T1),.data(data),.D out(D out),
.DSC(DSC), . TAKE (TAKE), . ADD_101 (ADD_101)) ;

endmodule

WA EAAD -
/) Top test file for sys.v

“timescale 1ns/100ps
“include ”./sys.v”
module Top;
reg D out, SEND, ESC, DSC, TAKE, ADD 100, ADD 101;
reg[7:0] data buf;
wire [7:0] data;

wire clk2;

assign data = (ADD 101) ? data buf : 8 bz;

//data 7F sys & inout A4, ADD 101

/ /¥ data SEAE TR Z TR .
assign clk2 =DSC && TAKE;

initial
begin
SEND = 0;
ESC = 0;
DSC = 1;
TAKE = 1;
ADD 100 = 1;
ADD 101 = 1;
end
initial
begin
data_buf = 8 b10000001;

#90 ADD_100 = 0;
#100 ADD_100 = 1;

end

always
begin
#50;
SEND = “SEND;
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B ) BB

ESC = "ESC;

end

initial
begin
#1500 ;

SEND = 0;

ESC =
DSC =
TAKE =
ADD_100
ADD_101
D out =

#1150 ADD_101 = 0;
#100 ADD_101 =1;

0;
1;
1;

#100 $stop;

end

always
begin
#50 ;

DSC = "DSC;

TAKE = “TAKE;

end

always @(negedge clk2) D out = "D out;

SYS sys(.D in(D in),.TO(TO),.T1(T1),.data(data),.D out(D out),

endmodule

UESLEA

TeplTAKE

.ADD 101 (ADD_101), . SEND(SEND), . ESC(ESC),.DSC(DSC),
. TAKE (TAKE), . ADD_100 (ADD_100) ) ;

pIADD_100

pIADD_101

Jpvdata_buf [ TOOCO0OT

{Topidata [ 10000001
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52 Wk NPAIR s . ORI 8 ALIFAT Edn i eh AT E, SR A B A
0—127 Z a4 —47 0, WG AEE(E 128—255 Z M WIHH —47 1, [FREIEpfilk; JIf
HAWER] 8 (P I I35 18, TR DI RS S SR, JF4s AT H o

e ACRVEE A, BT LM www. pld. com. cn A
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