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module full adder (S, C, A, B, Cin);
output S, C;
input A, B, Cin;

A "~ B ~ Cing;
(A & B) | (A & Cin) | (B & Cin);

assign S

assign C

endmodule
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module full adder (S, C, A, B, Cin);
output S, C;
input A, B, Cing;

assign {C, S} = A + B + Cin;

endmodule

5BxAéo.>J..al.>w|JJ|fsuajob..\£uSJu‘9.~c=b{C,S} Jﬁﬁowwwubfu_v‘)d
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module two bit adder (S, A, B);
output [2:0] S;
input [1:0] A, B;

wire C Db;

full adder I0 ( S[O0], C b, A[O], B[O], 1'b0 );
full adder I1 ( S[1], S[2], A[1l], B[1], C b );

endmodule
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module d flip flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @ (posedge clk)
Q <= D;

endmodule

@ ooutput ¢85 5 oodle Q (5,5 4 oS oo S0 @ o iuled |y ool D OME s G aslip oy
o b3 g0 ol 0gh e gy, alWAYS [gies SO L sl Lol s 9o el sods Ly i ob TEZ g0
Sl oS Segd o i oo ) ol (g s S5l Q 555 a0 1, D lade 0nig, b ad o 50 cojlgen 1S
cold cpl o el Gl loie 4 b canl €K T gl 457 JUS 45 dogd (oo g S ooly 1) OB Lol
NOt e Ll co5 alool oy, Crusly 6l as) ;5 IS ol Yl eainslym oo 0t (5,8 Yo 355 ooliczal L3

0 oo Dy90 opl 4 Verllog oS wes aisu, Q o D sus

module d flip flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;

always @ (negedge clk)
Q <= ~D;
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endmodule

o oolawl negedge ;I posedge sl> a Vsl oS s wal 999 4 (oYL aslip a4 Cod a5 Sl 4
2,5 aalys cdl o 1, D s not jlaie Q a5 popie oyl 4D (gl sael '~ i DOt Coodle G LG oS
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module d flip flop (Q, D, clk);
output Q;

input D;

input clk;

reg Q;
always @ (posedge clk)
if ( reset )
Q <= 0;

else

endmodule

oo Gl el oaig, Yb ad 4 (o5l aSo) o il Asynchronous aeset -l salsse oS 5,8 V>

290 oo Gyghanl by (dol Sely S Gao 1y (2g,5 il S G093 (b e g wll ALl (29,5 0 )S
(ke o 0592 45 jshailan sl ai)
always @ (posedge-clk or posedge reset)
if ( reset )
Q<= 0;
else
Q <= D;
>l always Sob J31s oS wls (g9, a5 plas ;o TeSet oaig, Yo ad ;o b g el 0dig, YU ad 1o 10 o)lgen

29y 0 Q 69, D Jloie 50 (al 5o 105 a0 (295 o wsb YL Teset STisd o

oS (0 oy p |y P Jate Jle SOV

module four bit mux (mux out, mux in, mux control, clk);
output mux_out;

input [3:0] mux in;

input [1:0] mux control;

input clk;

reg mux out;
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wire mux out w;

assign mux out w=(mux control == 2'’b00) ? mux in[0]
: (mux control == 2'b01) ? mux in[1]
: (mux control == 2'bl0) ? mux in[2]

:mux_in([3];

always @ (posedge clk)

mux out <= mux out w;

endmodule

T e (oo 0L 1y 3l SRS 609)5 Su 5 (s a9 699,94 45 Multiplexer o, Y sy o
028 S Gl i oIS g il oads iy pa o0ls Jlail (BUS) Sl y 50 e 6095 Jy Sl (S ST
sloslaiwl L MUX jlas 095 .conl MUX jlae 29,5 45 0l Gy i MUXOUE W] 45 s S5l
ly sl yow 4 jgrws ol sl ool ooly was o plol (byd jsb 4 l) a0 ke 45 ASSIGN j5iws S
? cadle gelse sime il cwdle 5yls J1,3 7 cdle I S a5 axiea Slaytly o deb i ams e JuSiS
35 5525 € i asliyy 05 58 88 Sl g3z o b Billas 835 o308 by g, ol el I L Jols
MUX_0Ut &9 (59, el 00ig,YU sla ad L MUX jlos (>5,5 always ok G 5 oolaiwl b coles 5o
Slae SO L Jobee w09l oo ooly assign jgiws ;heslaiwl b aS e s ol &8ly js 0,8 el
e SO L Jolee g oo ool lade la register & o o a5 i o] 4 cwl combinational
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(o 00la) o Il b 50 (g5lee g0 a5 g w0l aslip SO sla s sl o ls 15! Verilog s .o,k

1,5 03ly lei oo o2 €CASE jeiws L1, YL el anil

module four bit mux (mux out, mux in, mux control, clk);

output mux out;

input < [3:0] mux in;

input [1:0] mux control;

input clk;

reg mux_out;

always @ (posedge clk)
case ( mux control )
2"b00 : mux out <= mux in|
2"b01 : mux out <= mux in|
2"b10 : mux out <= mux in|
2'bll : mux out <= mux in|

default : mux out <= mux out;
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endcase

endmodule

&lp g 0S5 o S 1, muX_control (sog,5 Cuxsg onig, Yh ad ya ;0 €CASE Hgiwo | ooliiwl L YL asli
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550 e S

module ram interface (address out, data, rnw, reset,
clk);

output [15:0] address out;

inout [15:0] data;

output rnw;

input reset, clk;

reg [15:0] address out;

reg rnw;

reg [15:0] access_ address;

reg read write turnj;

reg [15:0] data in register;
assign data = (! rnw. ) ? 0 : 16"bz;

always @ (posedge clk)
if ( reset ) begin
address out <= 0;
rnw <= 1;
end
else begin
if ( rnw ) begin
data in register <= data;

access address <= access address + 1;

end

if ( data in register == 16"hff0f )
rnw <= ~ rnw;

if (! rnw )

rnw <= ~ rnw;
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end

endmodule
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