EDA: Electronic Design Automation 8151l [15h4k

SOC: System on Chip J7_FE%¢

SOPC: System on a Programmable Chip AJ$8 2 v F &5
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PLD (programmable logic device, AJ4aFEE 301

CLPD (Complex Programmable Logic Device, & 47 4 FliEHE 8 1)
IC {Integrated Circuit, HERLHEE)

DSP  (Digital Signal Processor, #7215 ALH %)

MCU (microprogramed control unit) RIFE =5 %l 8%

MPU (microprocessor unit) il ik 7 3%

HDL (Hardware Description Language, i {F4diH )

RTL (Register Transfer Level, 77 {725 H i d digk)

IP (Intellectual Property, E1iH/=#)

RAM (random access memory)  BHHL {7 {785

ROM (read only memory) HiE{Ef% 2%

EPROM ( Electrically Programmable Read-Only-Memory) 7] 8 7] 43 B H i 7i6id 2%
APl ( Application Program Interface), W 50

HAL (Hardware Abstraction Layer), BE{FHhi%ZE

UDP{(User-Defined Primitives) F] i 3L g
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® Reg b5 wire MK A Dreg BERBEMZ —, wic RLEMAIT 2 —; Dreg BROFERE
always 2 initial #EPRUE, 1 wire 5 HGEAEEEW{EIB T assign FPEIH, 20HIE
IR A CRE ) B DR G TR, reg TERAIME N x, wire
ERPEIE R 2z, LR AT LAGT T 9P, 1) reg A2 HEAN RN T o H -
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BoUE:
= GIF
module example{ol, o2, a, b, ¢, d);
module example(ol, 02, a, b, ¢, d); .
input a, b, ¢, d; 256 0
put a, b, ’2" output ol, 02;
nulputdal,a : i reg ¢, d:
reg ¢, d; p e
reg 02
dul(o2, ¢, d); rcgnl;
:]“ oS, & : and ul(02, ¢, d);
waysl f@(am ]h ] . Iways @(a or b)
. if{ajol =b: else ol =10; if (a) o1 = b; else 01 =0;
endmodule tmodule
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(1) WiFf¥: begin  end
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default:  *#;
endcase
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(1) for(WAHME: HfFFEA: 8D <ilid>
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(2) always: FWEEHTT
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module pipenl (g3, d, clk);

output [7:0] g3;
input [7:0] d;

input  clk;

reg [7:0] ¢3, g2, q1;

always (@iposedge clk) begin

ql ==d;
g2 <=ql;
q3 <=q2;
end

endmodule

ik 3%

16 AL R W AR

module add_16( X, Y, sum, C);
input [15: 0] X, Y;

output [15 : 0] sum;

output C;

assign {C,Sumi=X+Y;
endmodule

ek 2%

s £ LS R A R0

(1) 2 &4
module adder_pipe2|{cout,sum,ina,inb,cin,clk);
input[7:0] ina,inb; input cin,clk;
output reg[7:0] sum;
output reg cout;

module mult_B{ X, Y, Product);
input[7:0] X, Y;

output [15 : 0] Product;

assign Product= X" Y;
endmodule
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reg[3:0] tempa,tempb, firsts;
reg firste;
always @ (posedge clk)
begin

{firste firsts}=ina[3:0)+inb[3:0]+cin;
tempa=ina[7:4]; tempb=inb[7:4];
end
always @ (posedge clk)
begin
{cout,sum([7:4]}=tempa+tempb+firstc;
sum/[3:0]=firsts;
end
endmodule

(2) 4 &4
module adder_piped{cout,sum,ina,inb,cin,clk);
output[7:0] sum;
output cout;
input[7:0] ina,inb;
input cin,clk;
reg tempc, firste,seconde, thirde, cout;
reg[1:0] firsts, thirda,thirdb;
reg[3:0] seconda, secondb, seconds;
reg[5:0] firsta, firstb, thirds;
reg[7:0] tempa,tempb,sum;
always @(posedge clk)
begin
tempa=ina; tempb=inb; tempc=cin;
end [/ AEAREE ST 18/19
always (@iposedge clk)
begin
{firste, firsts}=tempa[ 1 :0}+tempb[ 1 :0)+tempe; /55— N (€ 2 £
firsta=tempa(7:2]; firstb=tempb[7:2]; //#4 & i F I IR L 7
end
always @(posedge clk)
begin
{seconde,seconds)={firsta[ 1:0]+firstb[1:0]+firste firsts};
seconda=firsta[5:2]; secondb=firstb[5:2]; //EIEEETF
end
always @(posedge clk)
begin



{thirdc, thirds}={seconda[1:0]+secondb[1:0]+secondc, seconds});
thirda=seconda[3:2];thirdb=secondb(3:2]; //E & {F
end
always @(posedge clk)
begin
{cout,sum)={thirda[1:0]+thirdb[1:0)+thirdco,thirds}; //55 P9 n (@RI
end
endmodule
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module FSM EXP {clk, reset, state_ inputs, comb outputs);

input clk; I REN TR

input reset; I RENE R

input [0:1] state inputs; i FBENREVEHES
output [3:0] comb_outputs; i RENHIEF O SHESS

req [3:0] comb outputs;
o=

I EAREEH
I & ARFRRFIRTER
w—.— - BT ——esgi) begin  / ERHEEE

if (lreset) c_st<=s0;/ HEHNM, T AFEANE sD

else c_sta:-next_s tate ;
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F A
always @i{c_st or state_inputs) begin I EREe®
case {c_st) /ATEFREEIEFREN, & current_state ik c_st
s0 : begin comb outputs<=5 ;  NEARE s0 i, WHEEHE S
if {state_inputs==2'b00) next_state<=s0: /&{##2, E¥Fs0
else next state<=sl; end HEEDHE, ET—REs1
sl : begin comb_outputs<=8 ; MHEARE 1 0F, Wil e
if (state_inputs==2'b0l} next_state<=sl;
else next_state<=sZ ; end
82 : begin comb_outputs<=12 ; Ifﬁﬁﬁ‘ﬂﬁ
if {state_inputs==Z'bl0) next_state<=sl;
else next_state<=s2 ; end

ragel
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(2) F—ikads, sFRh k& (Next State, ns)
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module fsm_seq(x,z clk, reset, state);
input x,clk, reset;

output z;

output[2:0] state;

reg z;

parameter s0=0,51=1,52=2,53=3,54=4;
reg [2:0] current_state next_state;

assign state=current_state;
always @(posedge clk or posedge reset)
begin
if{ resat)
current_state<=s0;
elsa
current_state<=next_state;

end

always @(current_state or x)
begin
casex(current_state)




sh: begin

if(x==0) begin next_state<=s0; z<=0; end
else begin next state<=s51; z<=0; end

end
51: begin
if(x==0) begin next_state<=s0; z<=0; end
alse begin next_state<=s52; z<=0; end
end
52: begin
if{(x==0) begin next state<=s0; z<=0; end
alza begin next_state<=s53; z<=0; end
end
53: begin
if(x==0) begin next_state<=s0; z<=0; end
else  begin next_state< =s54; z<=1; end
end
s4: begin
if(x==0) begin next_state<=s0; z<=0; end
else begin next state<=s4; z<=1; end
end
default: begin next_state<=s0; end
endcase
end
endmodule

3. 101 FERkEiE (p1es): 83, B a7 REHERE

(=it

module feml_seql0L|clk,clrx.z);

input clk,clr,x; output reg z; reg[1:0] state, next_state;

parameter  50=2'b00,51=2"b01,52=2'b11,53=2'b10;
FHRERE, FHBE (Gray) ST

always @(pozedge clk or posedge clr) /* BT EE ¥ LiTRE

begin iflclr) state<=50; HREE R, 0 YRS

else state<=next_state;

end
always @{state or x) fEREE LR
b 7
egin el f»u-:-n\ﬁ
case (state) A
S0:begin if{x) next_state<=51; v ’ y
7~ N
else next_state<=50; end (_\,n.:- - { a3 )
51:begin 1f{x) mext_statecsSl; — \\ ,//,)H/
T .
else next_state<=52; end p _4/ e
e g )
52:begin L__ g,

if{x]) next_state<=53;



else next_state<=50; end

53:begin if{x) naxt_state<=51;
else next_state<=52; end
default: next_state<=50; [*default i55]*/
endcase
end
always @(state) [rETEE R TR
begin case(state)
£3: 2=1"h1;
default:z=1"b0;
endcase
end

endmodule
(2) R

module fsm4_seq101(clkclrxz);
input clk,cir,x; output reg z; req[ 1:0] state;
parameter $0=2'b00,51=2'b01,52=2'b11,53=2'b10;
FHERB, RS (Gray) SA/
always @ { posedge clk or posedge cir)
Begin if(clr) state<=50;  //S5 8N, sohlRERE
else case(state)
S0:begin if(x) begin state<=51; z=1'b0;end
; else begin state<=50; z=1'b0;end
en
S1:begin if(x) begin state<=51; z=1"b0;end
else begin state<=52; z=1'b0;end

end
S2:beqgin if(x) begin state<=53; z=1'b0;end
else begin state<=50; z=1'b0;end

end

53:beqin if{x) begin state<=S1; z=1'b1;end
else begin state<=52; z=1'b1;end
end
default:begin state<=50; z=1'b0;end /*defaultEG)*/
endcase
end
endmodule

(3) AiFE
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#3K 1: H parameter B85 X

parameter
statel=2'b00,state2=2"b01,state3=2'b11,stated=2"b10;

case(state)
statel: ..; /AR
state2: ..;

REWHEEELHR 2: H'define HREXL
‘define statel 2'b00 [IREWS “
'define state2z 2'b01
'define state3 2'b11
‘define stated 2'b10

case(state)
'statel: ...; /FAR, FERRES “
'state2: ..;
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