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9.1 BWFEMM

[ 9-1]

[#l5-2]

module multmux (RO, A1, B, 3, E);
input[2:0] A0, Al, B;
output [T:0] E; regq[7:0] E;
always @ (A0 or A1 or B or 3)

input 3;

begin
if {(8==1"b0} R<=A0 #* B;
else E«=A1 * B ; end
endmodule

module multmux (RO, Al, B, 3,E);
input[3:0] &0, Al, B;
output [7T:0] R wire [T:0] R:
reqg [2:0] TEME;
always @ (A0 or A1 or B or &)
begin if (8==1"h0} TEMFP<=A0;
else TEMP <= Al; end
assign R=TEMP #* B;

endmodule

input 3;
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[ 93]

[ 94]

module multl {clk, ma, wmc);
input clk; input[ll:0] ma;

output [23:0] mc;

reg[22:0] mc; reg[ll:0] ta,th;

always (@ (posedge clk])

begin ta<=ma; mc<=ta * th;

th <= 12'b100110111001; end

endmodule

module mult? (clk, ma, mo)

input clk; input[ll:0] ma;
output [23:0] mc;

reg[23:0] mc; reg(ll:0] ta:
parameter th=12'h100110111001;
always @ (posedge clk)

begin ta<=ma ; mc<=ta * th; end
endmodule
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[ 9-51
module pmultadd {clk, a0, al, aZ, a3, b0, bl, bZ, b3, wyout):
input clk; input[7:0] al, al, aZ, a3, b0, bl, b2, b3;
output [15:0] wout; reg[l5:0] wout;
always @ i{posedge clk) begin
vout <= ({al * b0)+{al * bl)i+{faZ2 * bZ)+{a3 * b3} end

endmodule
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[ 9-6]
module smultadd {clk, starct, al, al, aZ, a3, bl, bl, bZ, b3, yout);
input clk, start; input[7:0] al, al, aZ, a3, bi, bl, bZ, b3;

output [15:0] wout; reg[l5:0] wout, wimp: regl[2:0] cnt;
wire[7:0] tmpa, tmpb; wire[l15:0] tmp;
assign tmpa={cnt==0)7 al: {cnt==1)7 al: {cnt===2)7% aZ: {cnt==3)7 a3:al;
assign tmpb={cnt==0)7 bl: {cnt==1)7 bl:{cnt===2)7% bZ: {(cnt==3)7 b3:b0;

assign tmp = tmpa * tmph ;
always (@ (posedge clk} begin
if {start==1"hl} begin cnt<=3"b000 ; vtmp<={1la{1'b0}} ; end
else 1f (cnt<d) begin cnt<=cnt+l ; vtmp<=sytmp+tmp ; end
else 1f {cnt==4) begin wyout<=ytmp ; end end

endmodule
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module ADDERA (CLK, 3UM,A,B,COUT,CIN) ;

[{7) 9-7) &i@in:88, Ep3cs &% 8. Los=10,REG=0 (##H BB , T=7.748ns .

input [7:0] A,B; input CLE,CIN; output COUT; output [7:0] SUM;
req COUT; req [T:0] SUM;

always @ (posedge CLK) [CoOUT, 3UM[7:0]} <= A+BH+CIN;
endmodule
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[ 9-8) Hokehmi=, Br3cs HE&EHE: T=3.63ns, LCs=24, REG=22 (I1FiPi.

module ADDEES (CLE,SUM, A, B, COUT, CIN) ;
input [7:0] A,B; input CLE,CIMN; output COUT; output [7:0] SUM;

req TC,COUT; reg[3:0] TS,TA, TB; reg[¥:0] SUM;
always @ (posedge CLK) begin
{TC, T3} <= A[3:0]+B[2:0]+4CIN ; SUM[3:0]<=T3; erd
always @ (posedge CLK) begin
Th<=RA[T7:4]; TB<=B[7:4]; {COUT,3UM[7:4] }<=TA+TB+TC; end
endmodule
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module addmux (A, B, C, D, sel, Result);
input[7:0] A, B, C, D; input sel;
output [7:0] Result; reg[¥:0] Result;
always @(h or B or C or D or sel) begin

1f {gel==1"h0) Result <= A+BE; else Result <=

endmodule
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[# 9-9]

‘m@dule EXDS (SYS3CLE, EXD, DOUT);
input 3Y3ICLE, RXD; output [7:0] DOUT;
wire[7:0] DOUT; wire FR¥D, GATE;
regq(f:0] B; regl[3:0] R; reg(li:0] J;
reg &T, GTCLE, CCLE:;
always (@ (posedge 3YSCLE or negedge GT) begin : 51

if {(GT==1"h0} J<=16"THOOOO;
else begin if (J==16THOOD&G8) J<=16THOOOO ;
else J<=J + 1 ; end end

always @iJ) begin : 32

1if {J==16THOO39) CCLE<=1"bl; else CCLE<=1'b0 ; end
always (@ {posedge GATE or posedge GTCLR) begin : 33

if {GTCLE==1"bl) E<=4"h0000 ; else E«<=R+1 ; end
always @ (GATE or R) begin : 34

if {(R==4"hl010) GTCLE<=~GATE; else GTCLE«<=1'h0; end
always (@ (posedge GATE] begin : 35

B[9:0] == {B[8:0], EXD} ; end
always @ i{posedge FRXD or posedge GTCLE) begin : 36

1f {GTCLE==1"hl) GT<=1"b0; else GT<=1"hl ; end
assign DOUT = {1'b0, B[EB:2]}
asslgn GATE = GT & CCLE ; assign FEXD = ~EXD ;

endmodule



9-3 ETUARTH D#EHIMBEI B TR T

[# 9-10]

module CODEZR

Zase

always @ (DIN)

{DIN)

8'hb01000110
8"hb01100110
8"hb01010110
8"hb01110110
8'hb01001110
default

endcase end
endmodule

KEY<=4"b0001;
KEY<=4"b0011;
KEY<=4"b0101;
KEY<=4"b0111;
KEY<=4"b1001;
KEY<=4"bO0oo

,

{DIM, EEY;;
input[7:0] DIN; output[3:0] KEEY; reg[32:0]
begin

5'h0O0100110
B'b00010110
B'b00110110
B'b00001110
B'b00000110

° SEE 5 BTl

EEY;

KEY<=4"hb0010
KEY<=4"b0100
KEY<=4"b0110
KEY<=4"bl1l000
KEY<=4"bO0oo
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[#9-11]
module P3z PIANC(clk.kb clk,kb data, keycode, keydown, keyup,datasrror) ;

input clk, kb clk, kb data; output kevdown, keyup, dataerror;
output [7:0] keycode;

reg[7:0] keycode, shiftdata; req keydown, keyup, dataerror:;
wire[7:0] khcodereg; reg[3:0] cnt;

reg datacoming, kbclkfall, kbclkreg, parity, isfo;

always (@ (posedge clk] begin
kbclkreg <= kb clk ;
kbclkfall <= kbclkreg & (~kb clk) end

always (@ (posedge clk) begin
1f {kbclkfall == 1'bl & datacoming == 1'b0 & kb data == 17b0)
begin
datacoming<=1"hbl; cnt<=4"L0O000; parity<=1Thi; end
else 1f (kbclkfall == 1'bl & datacoming == 1Thl]
begin 1f {cnt == 9)
begin
1if (kb _data == 17bl)
begilin datacoming<=1"hl; dataerror<=1Thil; end
else  begin datasrror<=1Thl; end

N
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cnt <= cnt + 1 ; end
else if {(cnt == 8) begin if (kb data == parity)
begin dataerror <= 1'h0 ; end
else begin dataerror<=1Thl; end
cnt <= cnt + 1 ; end
else begin shiftdata <= {kb data, shiftdata[7:1]1} ;
parity <= parity ~ kb data; cnt <= cnt + 1 ; end
end end

always @ (posedge clk) begin
if {ecnt == 10) begin if {(shiftdata==8Th11110000}
begin  isfo<=1'hl ; end
else 1f (shiftdatal=8Th11100000}) begin 1if {isfo==1Thbl)
begin keyup<=1Tbhl; keycode<=shiftdata; end
else begin kevdown<=1'bl; kevycode<=shiftdata; end
end end
else begin keyup<=1Thl; keyvdown<=1"bl; end end
endmodule
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[ 2-12]

module CODE3 {input[7:0] DIHN,

always (@ (DIN)

case (DIN)
8'k00010110
8'k00100110
8'k00101110
8'b00111101
8'b01000101
endcase end

endmodule

begin

KEY<=4"b0001;
KEY<=4"b0011;
KEY<=4"b0101;
KEY<=4"b0111;
KEY<=4"b1001;

<

—

SEany

output reg [2:0] KEEY ;

E'k00011110
E'k00100101
E'k00110110
§'h00111110

f

KEY<=4"p0010
KEY<=4"b0100
KEY<=4"b0110
KEY<=4"h1000

default : KEY<=4Th0000 ;
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