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Verifica Logica

File Verilog
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Istallazione di Ver'ilogger'

* Distribuibile gratuitamente

» Istruzioni per l'istallazione sul proprio PC (Windows)

* http://www.dii.unisi.it/~giorgi/didattica/tools/verilog.exe
- Eseguire (scompatta in C:\VERILOG)
* Crearsi un link (es. dal Desktop) al file

C:\VERILOG\vlogev.exe
/

& _-
E -
viogev....

- Nel Laboratorio
- Individuare l'icona relativa

- Short...
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Uso di Ver'ilogger': un primo esempio

* Lanciare il programma Verilogger (vlogev.exe)
- Selezionare nella prima finestra "VerilLogger”
™

VeriLogger Proi.

This is an evaluation copy of VeriLogger Pro and is not
licensed for commercial usage. You may distribute unaltered

copies of this software freely.
To place an order or receive a 30-day full evaluation, contact:
SynaptiCAD Inc. (http://www _syncad.com)

8 P.O. Box 10608
— Blacksburg, VA 24062-0608
(800)804-7073 sales@syncad.com

Copyright 1994-93, SynaptiCAD Inc. All rights reserved.
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Verilogger: schermata iniziale
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elezione/Creazione di un progetto

Project | Editer Simulate Report

Mew HOL Project
Open HOL Project...

Save HOL Project
Save HOL Project As...

Add HDL File(s)...
Add Timing Diagram(s)...

Copy TestBencher Ternplate File.,

Remowve File

Project Settings...
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e Open Project File
Look in: | | verlog_cartella_pulita j = 0 e
Mame : Date moedified Ty
., utility 2015-10-11 1257 Fi
|| prova.hpj 2013-07-26 1746 H
Type: HPI File
Size: 956 bytes
Date moedified: 2013-07-26 1746
< >

Files of type: | Project Files (* hpi) | Cancel




Compilazione e generazione del diagramma temporale

=l Report - verilog.log
Finizhed Phase |
Entering Phase ll...
C\Users\Roberto\Desktopwerilog_cartella_pulita\provav: L10: warning: Port sizes don't match in port #3
4g Fun | @ B brp C\Users\Roberto\Desktopverilog_cartella_pulita\prova.v: L10: warning: Port sizes don't match in port #4

oject  Editop Simulate  Report

Finizhed Phase |l
NS . Highest level modules: syncad_top
Proje Finding handle to syncad_top.ToplLevel reset
| Direction | Type | 5 Finding handle to syncad_top TopLevel clock
carella .. Finding handle to syncad_top TopLevel X

Finding handle to syncad_top TopLevelY
Finding handle to syncad_top.ToplLevel rfd
Finding handle to syncad_top.ToplLevel.dav_
Finding handle to syncad_top.TopLevel.q
Finding handle to syncad_top ToplLevel done
Finding handle to syncad_top TopLevel STAR
Compile Complete

[k Project - prova.hpj oject Editor Sigaylate Report
Project Hierarchy | Direction | Type | State
g_fz_!___l@___C:"-.Llsers"-.HDI:uerh:n"-.Deslctl:up"-.verilng_cartella_... 43 Run | D Brl
@ Produttore
FAR K0

Proje
| Direction | Type | ]
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@ <<< Toplevel >33
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Porta nand

‘timescale 1ns / 1ps
/lcreate a NAND gate out of an AND and an Inverter
module some_logic_component (c, a, b);
/I declare port signals
output c;
input a, b;
/I declare internal wire
wire d;
/linstantiate structural logic gates
and al(d, a, b); /d is output, a and b are inputs
not n1(c, d); //c is output, d is input
endmodule

/ltest the NAND gate

module test_bench; //module with no ports
reg A, B;
wire C;

/linstantiate your circuit
some_logic_component S1(C, A, B);

//Behavioral code block generates stimulus to test circuit
initial
begin
A =1D0; B = 1'b0;
#50; $display("A = %b, B = %b, NAND output C = %b \n", A, B, C);
A =1D0; B = 1'b1;
#50 $display("A = %b, B = %b, NAND output C = %b \n", A, B, C);
A =1D1; B = 1'b0;
#50 $display("A = %b, B = %b, NAND output C = %b \n", A, B, C);
A=1Db1; B =1D1;
#50 $display("A = %b, B = %b, NAND output C = %b \n", A, B, C);
end
endmodule
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NAND: diagramma e report

i Diagram - untitled.tim*
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= Report - CAVERILOG\verilog.log

Finding handle to syncad top.test bench.C
Compile Complete

I-Qunning_._
A=0,B=0 Nand output C =1

A=0B=1, MNand cutput C =1
A=1B=0 MNand cutput C =1
A=1B=1 MNand cutput C=10

0 Errors, 0 Warnings
Compile time = 0.02000, Load time = 0.28400, Execution time = 0.02400
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Documentazione

Window :-ﬂelp '
: Tutorials (Timing Diagrams + Test Benches)

Timing Diagram Editor Table of Contents
; Timing Diagram Editor Help

Yerilog Simulation Help
Yerilog Simulation Getting Started

Verilog Tutorial: Basic Simulation
TestBench Generation Help
Request License

Mew Features Lists

About...
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SynaptiCAD Tutori

e B @

Oiptions Basic  Simulation

Contents llgda:: ]

Basic Drawing and Timing Analysis
Simulation, WaveForm Generation, and Pz
Advanced Modeling and Simulation
Parameter Libraries

Advanced HDOL Stimulus Generation
WerLogger: Basic Verlog Simulation
TestBencher Pro: Basic Tutorial
TestBencher Pro: Performing a Sweep Te:

Basic Drawing and Timir

This tutorial demonstrates the basic timin
Diagrammer Pro, VeriLogger Pro and Te
using delays, setups, clocks and part libr:
errors in digital designs. It also covers the
access buttons.

You will draw the timing diagram for the
frequency in half. Both the flip-flop and the
Dinput signal. If the Dinput is delayed too
increases the risk of the flip-flop failing to
metastable state.



ESEMPIO:
COSTRUZIONE DEL
DATAPATH DEL MIPS
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Costruzione del Datapath

Gestione indirizzo istruzione successiva

—>\ —

4 »/ Gestione dell’'operando

>Ad Olresult

immediato
Registers
Read 3 ALY control MemWrite
=p| P C =l Read register 1 Read ALLIJSrC
address Read data 1 g MemtoReg
register 2 Zerol—
Instruction ) ALU AlLU
er_te Read —— resu]F—” Address Read
_ register  data 2 M data M
Instruction i u ¥
memory \é\gt';e X Data X
. | \Write mMemory
RegWrite | data
1\6 Sign
! oxtend MemRead

Gestione del risultato della ALU o dato dalla memoria
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module mips(clk, reset, readdata, instr
pc, memwrite, aluout, writedata);

input clk, reset;

input [31:0] readdata;

input [31:0] instr;

output [31:0] pc;

output memwrite,

output [31:0] aluout, writedata;

wire memtoreg, alusrc, regdst,
regwrite, pcsrc, zero;
wire [2:0] alucontrol;

controller c(instr[31:26], instr[5:0], zero,
memtoreg, memwrite, pcsrc,
alusrc, regdst, regwrite,
alucontrol);

datapath dp(clk, reset, memtoreg, pcsrc,
alusrc, regdst, regwrite,
alucontrol,
zero, pc, instr,
aluout, writedata, readdata);

endmodule




MIPS Controller

module controller(opcode, funct, zero, |
zero, memtoreg, memwrite, pcsrc, alusrc, :"C ontrol
regdst, regwrite, alucontrol); ' . g,

+ Unit — MemtoReg
input [5:0] opcode, funct; ; — MemWrite
input zero; : B .
output memtoreg, memwrite; EOpco dec— Main ranc
output pcsrc, alusrc; : e T ALUSrc
output regdst, regwrite; : ecoaer ReaDst
output [2:0] alucontro; ; 9

; — RegWrite
wire [1:0] aluop; :
wire branch; : ALUOp1.o
maindec md(opcode, memtoreg, memwrite, branch, '
alusrc, regdst, regwrite, aluop); : ALU

: Funct. 5 Necods ALUControls.q
aludec ad(funct, aluop, alucontrol); :
assign pcsrc = branch & zero; T —— .
endmodule
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Main Decoder

module maindec(opcode, memtoreg, memwrite,
branch, alusrc, regdst, regwrite, aluop);

input [5:0] opcode;

output memtoreg, memwrite;
output branch, alusrc;
output regdst, regwrite;
output [1:0] aluop;

wire [7:0] controls;
assign {regwrite, regdst, alusrc, branch, memwrite,
memtoreg, aluop} = controls;

always @ (opcode)
case(opcode)
6'b000000: controls <= 8'v11000000; // RTYPE
6'0100011: controls <= 8'b10100100; // LW
6'0101011: controls <= 8'b00101000; // SW
6'b000100: controls <= 8'b00010001; // BEQ
6'b001000: controls <= 8'b10100000; // ADDI
default: controls <= 8'bxxxxxxxxx; /I illegal op
endcase
endmodule
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ALU Decoder

module aludec(funct, aluop, alucontrol);

input [5:0] funct,
input [1:0] aluop,
output [2:0] alucontrol;

always @ (aluop)
case(aluop)
2'b00: alucontrol <= 3'b010; // add (for Iw/sw/addi)
2'b01: alucontrol <= 3'b110; // sub (for beq)
default: case(funct) // R-type instructions
6'b100000: alucontrol <= 3'b010; // add
6'b100010: alucontrol <= 3'b110; // sub
6'b100100: alucontrol <= 3'b000; // and
6'pb100101: alucontrol <= 3'b001; // or
6'pb101010: alucontrol <= 3'b111; // slt
default: alucontrol <= 3'bxxx; // ??7?
endcase
endcase
endmodule
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MIP s D 01. GE Gth Nota: | seguenti esempi vanno adattati alla sintassi Verilog !

module datapath(input clk, reset, input memtoreg, pcsrc, input alusrc, regdst, input regwrite, jump,
input [2:0] alucontrol,output zero, output [31:0] pc, input [31:0] instr, output [31:0] aluout,
writedata, input [31:0] readdata);

wire [4:0] writereg; wire [31:0] pcnext, pcnextbr, pcplus4, pcbranch; wire [31:0] signimm, signimmsh;
wire [31:0] srca, srcb; wire [31:0] result;

/Il next PC logic
flopr #(32) pcreg(clk, reset, pcnext, pc);

adder pcaddl(pc, 32'b100, pcplusd);
sl2 immsh(signimm, signimmsh);
adder pcadd2(pcplus4, signimmsh, pcbranch);

mux2 #(32) pcbrmux(pcplus4, pcbranch, pcsrc, pcnextbr);
mux2 #(32) pcmux(pcnextbr, {pcplus4[31:28], instr[25:0], 2'b00}, jump, pcnext);

I register file logic

Regfile rf(clk, regwrite, instr[25:21], instr[20:16], writereg, result, srca, writedata);
mux2 #(5) wrmux(instr[20:16], instr[15:11], regdst, writereq);

mux2 #(32) resmux(aluout, readdata, memtoreg, result);

signext se(instr[15:0], signimm);

Il ALU logic

mux2 #(32) srcbmux(writedata, signimm, alusrc, srcb);
alu alu(srca, srcb, alucontrol, aluout, zero);
endmodule
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MIPS Registerfile and Adder

module regfile(input clk, input we3, input [4:0] ral, ra2, wa3, input [31:0] wd3, output [31:0] rd1, rd2);

reg [31:0] rf[31:0];

Il three ported register file

/l read two ports combinationally

I/ write third port on rising edge of clk

Il register 0 hardwired to O

/Il note: for pipelined processor, write third port
// on falling edge of clk

always @(posedge clk)
if (we3) rfwa3] <= wds3;

assignrdl =(ral!=0) ? rffral]: O;
assignrd2 = (ra2 ! =0) ? rf[ra2] : 0;
endmodule

module adder(input [31:0] a, b, output [31:0] y);
assigny =a +b;
endmodule
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Shift-Left-2, Sign-Extension, Resettable Flip-flop, MUX2

module sl2(input [31:0] a, output [31:0] y);
/1 shift left by 2
assign y = {a[29:0], 2'b00};

endmodule

module signext(input [15:0] a, output [31:0] y);
assign y = {{16{a[15]}}, a};
endmodule

module flopr #(parameter WIDTH = 8)(input clk, reset,
input [WIDTH-1:0] d,
output [WIDTH-1:0] q);
always @(posedge clk, posedge reset)
if (reset) q <=0;
else q <=d;
endmodule

module mux2 #(parameter WIDTH = 8) (input [WIDTH-1:0] dO, d1,
input s, output [WIDTH-1:0] y);
assigny =s?d1l:do;
endmodule
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Instruction Memory and Data Memory

module imem(input [5:0] a, output [31:0] rd);
reg [31:0] RAM[63:0];

/ initial $readmemh("memfile.dat", RAM);

assign rd = RAMJa]; // word aligned
endmodule

module dmem(input clk, we, input [31:0] a, wd, output [31:0] rd);
reg [31:0] RAM[63:0];

assign rd = RAM[a[31:2]]; // word aligned
always @ (posedge clk)
if (we) RAM[a[31:2]] <= wd;

endmodule

Roberto Giorgi, Universita’ di Siena, C116E01, Sli de 22



Top module

module top(input clk, reset, output [31:0] writedata, dataadr, output memwrite);
reg [31:0] pc, instr, readdata;

/] instantiate processor and memories

mips mips(clk, reset, pc, instr, memwrite, dataadr, writedata, readdata);
imem imem(pc[7:2], instr);

dmem dmem(clk, memwrite, dataadr, writedata, readdata);

endmodule
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Esercizi

* Provare a descrivere in Verilog le reti combinatorie
notevoli che abbiamo visto a lezione
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