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_pdf file of their Verilog guide for use
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‘ﬁompiler Directives

Directives are preceded by the accent grave character
( ) and are not termmated by a semwolon

i IBM PC keyboard (Windows, US layout)
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‘define width 7
reg [‘width:0] wvec8;

reg [‘width:0] mema [1:1024]; timescale Ins/100ps

‘timescale unit / precision
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Compiler Directives

Standard IEEE 1364-2001 compiler directives

‘celldefine
‘endcelldefine
‘default nettype
‘include

‘resetall

‘timescale
‘unconnected drive
‘nounconnected drive

‘define
‘undef
‘ifdef
‘ifndef
‘else
‘elsaf

‘endif

System Tasks and Functions

Selected IEEE 1364-2001 system tasks and functions:-

Sbitstoreal Sr
$display(b/h/o) 5
Sfclose Sr
S$fdisplay(b/h/0) ST
Sfopen

=
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ltobits
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Esperan pages 94, 95, 96

module O o b

e rive 8l wsive

module mux (a, b, sel, op);
input [7:0] a, b;

input sel;

output [7:0] op;

_-;,[7 :0] op; N prefjeres
[2:0] &,E rd Fwatalie

always @(ajnr'bfai'sel{

op = sel 2 a 1 b;

endmodule
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<condition>2<true_expr>:<false expr>;
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Verilog 2001 Port list

module mux (input wire [7:0] a,

input wire [7:0] b,
input wire sel,
output reg [7:0] op);

always @(a, er b, er sel)
op = sel ? a : b;
endmodule
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Module Instantiation
|

mux Ul(.a{a), .b(b), .sel(sl),

.op(opl));

.<port name>(<variable name>)

module muxes (a, b,
input [7:0] a, b;
input sl, s2;
output [7:0] opl,

mux Ul (.a(a),
.sel (81),
mux U2 (a, b, s2,

endmodule

sl, s2, opl, op2);

op2;

.b(b),

.op(opl));
op2) ;
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Named and Positional Port Connection
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Parameterized Modules

/ | Variteg 200\ notalion PO¥ 92
a, b, sel, op); module mux size
' = 27 # (parameter WIDTH = 8)
b; (input wire [WIDTH-1:0] a,
input wire [WIDTH-1:0] b,
input wire sel,
output reg [WIDTH-1:0] op):

input [WIDTH
input sel;
output [WIDTH-1:0]

assign op = sel ? a : b;

endmodule

muxn #(8) Ul (.a(a), .b(b), .sel(sele
.op(opl));




Data

Types:

pouges 9¢, 99, 19, 120
Net Data Types

wire For standard interconnection
\T (wire is the default)

wa For multiple dri t are

wor Wire-ORed

wand, For multip. 1 that are

triand \Qrm ed

trireg with capacitive

r¥in,
tril

s 1y0
upplyl
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wire and

Register Data Types
reg Unsigned integer | Most common register
variable of type. Can be declared
_____________________ varying bit width | as scalar or vector.
' |linteger Signed integer | Used for signed
“ef variable, 32-bits | arithmetic and general
wide. use. Always 32 bits.
\LK Unsigned integer | Used for manipulgts




Net Data Types

|

wire For standard interconnection
tri (wire is the default)
Register Data Types
reg Unsigned integer | Most common register
B variable of type. Can be declared
varying bit width | as scalar or vector.
integer | Signed integer | Used for signed
- |variable, 32-bits |arithmetic and general
wide. use. Always 32 bits.
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module muxn (a, b, sel,
parameter WIDTH = 2;
input [WIDTH-1:0] a, b
input sel;
output [WIDTH-1:0]

op)

F

assign op = sel ? a : b

r

endmodule

op; ﬁr-:\

page A4
module mux (a, b, sel, op);
input [7:0] a, b;
input sel;
output [7:0] op;
reg (7:0] op;

-
r

always @(a or b or sel)
Op = sel ? a : b;

Y
1 endmodule
H veeft

MSB—— __——VeClor

e -

| . dala ttem

reg [7:0Tﬁop;

Op dﬂ-{)an(l‘s (6 diee tEiF"" -

always @(a or b or sel)
op = sel ? a: b

r
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Wievre data type

pa-gr g
wire nota; // Scalar wire
wire [7:0] wl, w2; // Two 8-bit wires
wand c; // Scalar wired-AND net

tri [15:0] busa; // 16-bit tri-state bus

always @ (a)
nota = ~a; // procedural s

-

assign nota = ~a

e

// continuous M




rzg P Entcgtr data types

poge 119

‘|reg [3:0] vect; // 4-bit unsigned vector l

reg [(2:0] p, q; // 2 3-bit unsigned vector
integer aint; // 32-bit signed integer
reg s; // single bit reg Acalar
time delay; // time value

always @(p) p = ~q; // procedural E

initial aint = 5; // procedural m

assign p = ~q; // continuous @'—-—'?

- - e
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\1
P ‘default nettype

Undeclared variables default to a single bit wire in
Verilog.

module test;
assign undec = 1'b0; // wire

Verilog2001 default_nettype none
Verilog2001 adds the net type option none. With this
option, anv undeclared variables will generate a
compiler error. This prevents connectivity problems
due to a mis-type in a variable name.

none 18 not a reserved word

"default nettype none

module test; |
//error - undefined object undec
assign undec = 1'b0;
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Constants (someos Literals)

Rules and Examples

If size is omitted, it defaults to 32-bits. If base is
omitted, it defaults to decimal. If the most significant
bit of value is 0, x or z, then the bit will be
automatically extended to the full width of size.

8’b1100_0001 // 8-bit binary

64’ hff01 // 64-bit hexadecimal
12 // 32-bit decimal (default)
'h83a // 32-bit hexadecimal

32'bz // 32-bit z extension
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b 92 conlinued

i8 good practice to size a literal to match the value
ne variable to which it is assigned. Remember
over-I¢ alues are truncated, and over-short value

padded v ) from the most-significant bit.
reg [2:0

// size/value to@
zbus = 4'b1001; /
// value too long, trun®
zbus = 3'ha; // 010
// value too short, padded:
zbus = 3'bl0; // 010 ,
// size/value too short, padded:
zbus = 2'bl; // 001

aNng, truncated:

od ;
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al values can be qua]iﬁe& as signed
z modifier s before base.

In Verilog20(
(2’s complement) ¢
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variable, the reg variable will conta

complement value, but as reqg types are I
value is treated as a positive number. So i value is
then assigned back to an integer variable, the
integer variable will contain a positive value.
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120 conlinuwed

ateger int;
2g[3:0] data; o

initIas
begin o3
int==(!§;
data = int;
int = data;
int = -3; //
data = int; // datZ
int = data; // int

end

np'\q{\ -—6(1

[/ /000001
/ data = 0001
int = 1

1111101
1101

+1
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Rules and Examples

By default, only integer and real data types are
which defines a registe signed (i.e. 2’s complement representation). The

3 d::: o signed qualifier allows variables of vector types such
asreg and wire to represent signed data.

reg signed [3:0] sreg;
reg [3:0] usreg;
integer aint = -5;

reg signed <[size]> name;
net type signed <[size]> name;

where size defines the upper and lower bounds of the

ial begin
vector. and net type is any net data type (e.g. wire).

= aint; // sreg = 4'bl1011 = -5
eg; // aint = =5

// usreg = 4'b1011 = +11

aint = +11

Je s now nol necessary o uge
infeger Kype  fuat becassc gow | A T
viend 16 deal iR /Qicym.a numbers |

reg signed <[sizel> name; reg signed [(3:
net type signed <[size]> name; reg [3:0] usreg;




