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module testFoo;

wire res;
reg sig;

lib__ foo( res, sig );
initial begin

sig = 0;

#100 $finish;
end
always begin

#1 sig = ~siQ;
end

end module

Q/é/n/ )40

cell

—

module foo( out, in);
input in; wire in;

output out; wire out;
wire X;

lib__bar( out, x);
lib_ fubar( x, in);

endmodule;

ufcr/éﬁ bar. v Lﬁ VVp qo‘\' > Eu 017}—)

L_: SIMU . Slinu}.
Cod e du'/;)u_ll
rw/d-WT run/bar.ou T

Veri\eoc‘
Feom

E Lec;\'r ¢

Ce“:

module bar( a, b);

input b; wire b;
output a, reg a;

always @( b

a=~b;

end

initial begin
a=_0; \I/

end

endmodule
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STavctoral <—> wire, 34}65/ deviceyt Wire, e, s o,

Qe%a\/iora\ S— II'F( B‘ﬁwr\( )/ wl\}/f/ wa'ﬂL/ . 5456/ .

/

Helper” Linginge
],\r{'ejerj s wL,‘/ej,,‘

6&€‘£BVC—‘ module foo (y, x, b );

input x, b;
STRUCTURAL. | oLt ¥
wire y, X, a, b;

: and and_0(y,x,a);

Vi b [7 or  or0(a,b,x):
w q,('\w\'lj(\'vgs o endmodule module foo (y, x, b );

input x, b;
output y;
. wire y, X, a, b;
VI 7 N
OR s assign y = (x & (x | b));
\ i U0
co h‘[-m hnth d endmodule
455 lj
be\&ws Signal values
_ . L\JL’CH (Whé{‘ SI\MV/QJL/‘M TUM{) 61065 X == don't know
initial begin z == disconnected
#1a=0; A {OCC_OVYIC O? ?
nggf b hec ome 0%
- (x&0)="7?
C become 0° (x | 0)=2
end '

ﬁ&tkfl% (“fine =474 4= 7k N, Tine 4)/-
/ b>/'

% c )/.

(/OWJL are H\e Va\uq og a, b, <
Lor every, Tie ?
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Where does this event go

¢c=

in

end

|, execute in parallel.

All "initial" and
"always" statements

/_\b A =0

T=0
W\\%@I kea "

</\
L)zi}

)

— e

queue?

Events cause other events: signal "a" changes, creates

event that changes "c".

Events placed in queue, pulled from queue for current
step,new events added, until no events left in this time

step.

Discrete Event Simulation

(versus Discrete Time Simulation)

lh'lYLl'a,/ Lejl'h
$disglay (... &)
omd le

What is the value printed by
$display("a=%d", a)?

Tt=1

What timestamp does the event
$display() have?

o r&ernr\é of Events -0 E—_JDL
—— - c C
+ a=0 non- (olool(tna

input ¢; ,0106)(1” evenl: ¢ <1 input c; Ass /jh menT
wire c; 4.5),17}”"”1 wire c;
output a, b; output a, b;
reg a, b; reg a, b;
always @(c) begin always @(c) begin

a=_c; a<=c¢; /J /

b=a&c; b<=a&c; q's old value
end A’s new velus end

wsed fn b.

RHS CVQXU&A IN or&cr

offer preceding  LHS amjweﬁ

RHS eVa{uch I /Da/LLﬁQe,QJ

g/a

wed fn A

i

64/14, befpre LHS erithe



module A;

Po r'\'s ‘3\3 Y\OMQ\

wire a, b, y;

Should def'n of endmodule

MY _AND be inside

defm of A? module MY_AND( dut, in1, in2 );

How deep can nesting out <= #1 (in1 & in2);

be?
endmodule

OR

/MY_.AND )[)oo(‘é ) 4/ bb

i N
MY_Am ), .in2( D), .out(y));

wl & wlk/éus,

aet werk w’a_ )

) bus Breﬂmjr ’

}vsses y /\rmg,s J.

reg [7:0] busA;
wire [3:0] busB;

assign busB = busA[4:7];

initial begin bus A [_7: 01
busA = 8'd255; >
end r

//-- busA = 8'hff;

bus p(oper*v),
/I-- busA =8b11111111;

aemchor

busBf3:0]

XK
lws A>£7: ‘l]

X
busA [3:0]

(fee/ E’J]%’. fe{ed'Ol?)cEl')

NUM$

o M #orméj_ hum\,of,r‘
- - 11
h FF
b L
Cown \o'\\(\'\ng gl&:ht [[?:50:]0] 3 b;

assigny ={3{a[3:0] }, b[3:2], 2'b00 };

d = clec{mdv( format
h= hey FormaT
b = blhﬂ’j )cbrm[]'

what is connected to:

y[0]? > O

R ——
y[15]? ALe]

— a[3]
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\ A (MQ lvus\'\!}l'tl 6
lv\g\ &Q 'poo VL’L reg [7:0] regWords [15:0];

reé Bbus\/\l 'Hq ’IS O/K LUSA \I/ \[/

'%[pe amxj Si]ﬁ

a,\mn\s @ ( posedge clk) begiin

end

Cgl/m}(/s W £ doesnt CAM\U&?

4=b, .
@(Mejeéje c“ﬂ) FCO(HL\)”AS&” ¥ bolo] 20,
A = ’\’L)/' rCé(/\)oYAsﬂj] [ol = '} l/-
@ e er ) Whatt on
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—> 010} 00¢/|
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= \vv\eHz\oASJ\

module memory(...);

reg [7:0] regWords [15:0];

module top ();

memory mem; /

: i initial begin

integer i; mem.clear; &

task clear; ond mem.regWords[0] = 8'b000111;
begin

for(i=0;i<15;i=1i+ 1) begin

< X regWords][i] = 8'd0; endmodule
end
end
endtask
endmodule n &M@S A’,é

In Top ‘- /'”57%}166,IW#&HC@TMI‘M}
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