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Y1l = A*B; Y1l = R*D;
#6 Y2 = B &B | C; Y2 = #6 A &E | C;
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HIFEESE <= WENIFEI;

[#7-3] [5]7-4] [#7-5]
begin begin

assign Q1 = A|B; ol = A|B; 0l <= A|B;

assign Q1 = B&aC; ol = B&C; o1 <= B&C;

assign ¢l = ~C; ol = ~C ; end ol <= ~C ; end

WHHEREE, a=2'bl0, B=2'b01, C=2'bll

[#]7-6] [#77]
always @ (A,B} begin always @(&,B) begin
Ml = & ; AR, Ml1=1 M1l <= R ; FEEEER. ul=1
MZ = B&MIL; AEFEE. M2=1&1=1 | M2 <= B&M1; HEFHEE. M2=1&0=0
O=M1|MZ; end HFEFZEE: M2=1|1=1 | 0<=M1|MZ; end /EFHEER. 0=0]0=0
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[# 7-2]

[#7-9]

[#7-10]

begin

Y1 = #/ AB;

T2 = #4 A|B
T3 = #7 ALB
end

begin

¥1 <= #A A"B;

Y2 <= #4 L |B;

¥3 <= #7 R&B;

end

begin
Y1 = #3 A“B;

Y3 <= #Z R&B;

¥4 = #4 (~B) ;

end
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module DDFZ (CLE,D, Q) ;
input CLK,D;
always (@ (posedge CLEK} begin

output Q; reg a,b,Q:

a <= DI;
b <= a;
0 <= b; end
endmodule
2 b Q=regl
2] e o o =
CLK D » > >

FE7-1 F7- 1158 B FRTLE R

module DFFZ{CLE,D, Q) ;

input CLE,D; output ¢Q:;req a,b,Q;

always (@ ({posedge CLK} begin

a =D;
b = a;
o = b; end
endmodule
C-regl
PRE
D= b o -
CLKD———>
ERA
CLR
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begin Q = b; b = a; a = D;
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[#]7-13] [#]7-14]
module MUX4la (D, 5, DOUT) ; module MUX4dla(D,3,DOUT; ;
output DOUT ; output DOUT ;
input [3:0] D; input [1:0]1 3; input [3:0] D; input [1:0] 3;
integer T; reg DOUT; integer T; reg DOUT;
always @(D,3) always @(D,3)
begin T <= 0; begin T = 0;
if (a[0]==1) T<=T4+1; if (a[0]==1) T=T4+1;
if (3[1]==1) T<=T+2; if (a[l]==1) T=T+2;
case (T) case (T)

o : DoUT = D[O0] 0 : DoUT = D[O0]

1 : DoUT = D[1] 1 : DoOUT = D[1]

2 ¢ DouT = DL2] 2 ¢ DoUT = D[2]

3 DouUT = DI3] 3 DouUT = D[3]
default : DOUT = D[0O] ; default : DOUT = D[0O] ;
endcase end endcase end

endmodule endmodule
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assign DOUT = a & b;

7.2.2 WANINRA e EMHER]) SN P EE KRR

[#7-151] [#7-16] [#7-17]

module muxz 1 module COME (A,B,Q); module COMP (A, B, Q)
{(CLKE, D, Q, E3T); input[3:0] A,B; input[3:0] A,B;
output o; output Q; reqg oQ output o) redq o
input CLE,D,R3T; always (@ (A, B) always (@ (A, B)
req Q; begin begin

always @ (D, CLK, RST) if (A>B) Q=1"bl; if (A>B) ¢=1"hl;
if(CLE) ¢ <= D; else else 1f{A<B) Q=1"h0;

else © <= R3T; if {(A<B}) ¢=1T"h0; else o=1"hz;
endmodule end endmodule end endmodule
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[7-18] AR DTS
DIN3.. 0] >
module tridB (ENA,DIN, DOUT) ; BLE (TRY
input ENA; input [3:0] DIN ;
output [3:0] DOUT ;

reg [2:0] DOUT;
always (@ (DIN, ENA)

if (ENA) DOUT <= DIN ;
else DoUT <= 4THE;
endmodule

- DOUT]3..0)

BE7-5  46F =7k R B
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[ 7-19]
module bidb I[TRI_E‘ORTF DOUT,DIN, ENA, CTEL)
inout TREI PORT; input DIN,ENA, CTRL; output DOUT
assign TRI PORT = ENA 7 DIN : 1'bz;
assign DOUT = TRI FORT | CTRL;
endmodule

ENA[>—1EL PORT~0  comb~0
DouUT-0

= [
. - :Jff;,T.____E::>—————4Z::>DDUT

10_BEUF (TR
< >»TRI_PORT

CTRLC, >
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[#7-20]

[#7-21]

module BI4ABR {(CTREL,DIN, O, DOUT) ;

input CTRL; input [2:0] DIN;
inout[2:0]¢; output[3:0] DOUT;
req [3:0] DOUT,Q ;
always (@ (Q,DIN, CTRL)

if {(ICTEL) DOUT<=( ;

else

begin Q<=DIN; DOUT<=4"HEZ; end

endmodule

FE7-10 FH R {5 B A

module BI4AR{CTREL,DIN, o, DOUT; ;
input CTRL; input [2:0] DIN;
inout[2:0] ©; output[3:0] DOUT;
req [3:0] DOUT,Q ;

always (@ (Q,DIN,CTRL)

if {ICTRL}) begin DOUT<=(;

p<=4"HZ; end else

begin ¢«=DIMN; DOUT<=4"HZ; end
endmodule

CTEL
DIIN

B A i 9 W
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BE7-11 F= 8 K B iR E

nouT
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[#7-22]

[ #07-23]

module triBUS4 |
INZ, INZ, IN1, INO, ENA, DOUT; ;
input[2:0] IN3,INZ,IN1,INO ;
input[1l:0] ENA;
output [3:0] DoOUT;
reg[3:0] DOUT;
always (@ (EN&, IN3, INZ, IN1, INO)
begin
if (ENA==0) DOUT=IN3 ;
else DOUT=4THE;
if (ENA==1) DOUT=INZ ;
else DOUT=4THE;
if (ENA==Z2) DOUT=IN1 ;
else DOUT=4THE;
if (ENA==3) DOUT=INO ;
else DOUT=4THE;
end
endmodule

module triBUS4 |
INZ, INZ, IN1, INO, ENA, DoUT) ;
input[2:0] IN3,INZ,IN1,INO ;
input[1l:0] ENA;
output [3:0] DOUT;
always @ (ENA, INO)
if (EMNA==2'h00} DOUT=INO;
else DOUT=4'hz;
always @ (ENA, IN1)
if (EMNA==2'h01l}) DOUT=INI1;
else DOUT=4'hz;
always @ (ENA, INZ)
if (EMNA==2'h1l0} DOUT=INZ;
else DOUT=4'hz;
always @ (ENA, IN3)
if (EMA==2'bll}) DOUT=IN3;
else DOUT=4'hz;

regq[2:0]D0OUT;

endmodule
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7.4.1 BYPHILE

[#7-25]

[]7-24]

module multmux (A0, A1, B, 5, E);
input[2:0] A0, Al, B; input 3;
output [7T:0] R: reg[7:0] E;

always @ (A0 or A1 or B or 3)

begin
if {(8==1"b0} R<=A0 * B;
else R«<=A]l * B ; end
endmodule

module multmux (RO, Al, B, 5,E);
input[2:0] A0, Al, B:
output [7:0] R;  wire [T7:0] E;

req [3:0] TEME;

alwavs @ (A0 or A1 or B or 3}
begin 1f (3==1"b0) TEMP<=A0;
else TEME <= Al; end
assign R=TEMFP #* BE;

endmodule

input 3;
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[ 7-26]

[ 7-271]

{cllk, ma, mc);
input [11:0] ma;

module multl
input clk;
output [23:0] mc;
regq[23:0] mc; reg(ll:0] ta,th:;
always (@ (posedge clk]
begin ta<=ma; mc<=ta * th;
th <= 12'b100110111001; end

endmodule

{cllk, ma, mc);
input[11:0] ma;

module mults
input clk;
output [23:0] mc;
regq[23:0] mc; reg[ll:0] ta;
parameter th=12"b100110111001;
always (@ (posedge clk)
begin ta<=ma ; mc<=ta * th; end

endmodule
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yvout = ag<bg + a;<by + az<by + az=bs

[ 7-28]
module pmultadd iclk, al, al, aZ, a3, b0, bl, b2, b3, wyout):;
input clk; input([7:0] al, al, aZ, a3, b0, bl, bZ, b3;
output [15:0] wout; reg[l5:0] wout;
always @ (posedge clk) begin
vout <= ({al * b0j+{al * bl ;+i{fa2 * bZ)+{a3 * b3)) ; end

endmodule



7.4 BRYRIAL
7.4.3 BITHL

[{%)7-20]
module smultadd {clk, start, al, al, aZ, aZ, b0, bl, bZ, b3, vout;:
input clk, start; input([7:0] al, al, aZ, a3, b0, bl, bZ, b3;

output [15:0] wout; regq[l3:0] wout, wvtmp:; reg[2:0] cnt;
wire[7:0] tmpa, tmpb; wire[l5:0] tmp;
assign tmpa={cnt==0}7 al: {cnt==1)7 al: {cnt==2)7 aZ: {cnt==3}7 al3: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'bl} begin cnt<=3"b000 ; vtmp<={16{1'h0}} ; end
else if {(cnt<d) begin cnt<=cnt+l ; vytmp<=ytmp+tmp ; end
else 1if (cnt==4) begin wout<=ytmp ; end end

endmodule
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[{7]7-30] i@, Bp3cs a4 8. Los=10,REG=0,T=7.748ns .

module ADDERS (CLK,SUM, A, B, COUT,CIN; ;

input [7:0] A,B; input CLK,CIN; output COUT; output [7:0] 3UM;
req COUT; regq [T:0] SUM;

always (@ (posedge CLK] [COUT, SUM[7:0]} <= A+B+CIN;
endmodule

w0 | @ A 4 [T ) { Al b { AE b T
e | @ ooy T8 by & ST 5 ¥ i by

5 CLE, | | I | ] | | I J | | | I | ] I 11
A CIN [ | —
o 20 couT I

&2l | @ sm o0 ¥ S ) (L )} ST ¥ 3 4 o7 ) 4 £ ) S

B 7-22 ] 7-30 BNt B E R
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[ 7-31] iokeginizeE, EP3CS FEHER: T=3.63ns, LCs=24, REG=2Z.
module ADDEERER (CLE, SUM,A,B,COUT, CIN) ;
input [7:0] &,B; input CLK,CIN; output COUT; output [T:0] SUM;
req TC,COUT; reg[3:0] TS,TA,TE; regq[¥:0] SUM;
always (@ (posedge CLE} begin
{TC,Ta} <= A[3:0]+B[2:0]+CIN ; SUM[3:0]<=T3; end

always [ {posedge CLE}) begin

TA <= A[7:4]; TE <= B[7:4];
{COUT, SUM[7:4]} <= TA+TB+TC; end
endmodule
w0 | BHaoF A2 b Ak b AB |
¢e | @E 0oy T8 by 6 e Y 5C H ET ¥
w18 CLE J | | l | | | | | | | [ | l
19 CIH [ 1 BEEER
& 20 cout |
| @sm | [i1] )4 ] b 21 ) § a0 ) 12 b | oy b |

B 7-23 ] 7-31 Ft IR R
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module testl (H1,¥2,A,B,C,D,CLE) ;
input CLE,X1,¥Z2;
output A.B,C,D;
reqg A,B,C.D;
always@ (posedge CLE |
begin
A=X1; D=HZ;
endmodule

B<=D; C<=Ak; end

module testl (H1,¥2,A,B,C,D,CLE)
input CLE,X1,¥Z2;
output A.B,C,D;
reqg A,B,C.D;
always@ (posedge CLE |

begin

B<=D; C<=A;
endmodule

A=X1; D=xZ; end

.
.

module addmux (A, B, C, D,
input([7:0] &, B, C, D;
output [7:0] Result;

if {sel==1"b0)

endmodule

sel, Result):;
input =el;
regq[7:0] Result;
always @(A or B or C or D or sel)
Result <= A+B;

begin

else Eesult <= C+D ; end



a[3.0]
b[3.0]

a[7.4]
b{7.4]

a[11.8]
B{11.8]
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A 726 716 E module DCD3 8  {output reg [7:0]¢, input[2:01D) ;

| 4
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always @ (D ]
begin Q<= 8ThO0000000; ¢[D]<=1; end
endmodule

I TR TR T T G T TR G T G VT ¢

:

00000001 § 00000010 f 00000100 § 00001000 § 00010000 § 00100000 § 01000000 § 10000000 ¥
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[ 7-32]
module KEY4xX4 (input CLE, input [3:0]A&, ocutput reg[3:0]B,E);
reg [1:0] C;

always @@ (posedge CLK) begin C=C+1;
case ()
0: B=4'BO111; 1: B=4'B1011; Z: B=4'B1101; 3: B=4'B1110;
endcase

case ({B, A}

5TBO111 1110: R=4"HO; B'BO111 1101 : R=4'HI;
5TBO111 1011: R=4"HZ; B'BO111 0111 : R=4'H3; |
8TB1011 1110: R=4"H4; B'B1011 1101 : R=4'HS; S5 3
§'B1011 1011: R=4THA; B8'B1011 0111 : R=4THT; -
5TB1101 1110: R=4"H8; B'B1101 1101 : R=4'H9;

el
¥
ok

s
o

1A

o

100 ¥

6'B1101 1011: R=4'HA; 8'B1101 0111 : R=4"HE; FE7-25 4¥4 58
6'B1110 1110: R=4THC; 87B1110 1101 : R=47HD; B 10 i
6'B1110 1011: R=4'HE; 8'B1110 0111 : R=47HF;

endcase end

endmodule
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[#]7-33]
module 30U {(input[7:0] CIM, input[7:0] ADR, output reg OT)

always @ (CIN}) 1f (RDR<CIN} OT<=1'h0; else OT<=1"hbl ;
endmodule
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[ 7-34]
module wvgaW (clk, hs, w=, r, g, b, rgbin, DOUT);
input clk ; /¢ TEET$ 2 5MHz
output hs,vs; output r,qg,b; J/AAEH. TERIFES. LAEL. % BEHES
input[2:0] roghin; //REEEIE
output[11:0] pouT; //EAFREIE rom BIHUHES
reg[9:0] hent, wont; req r,q.b; reg hs,wvs;
assign DOUT = {wvont[5:0], hent[3:0]} ;
aluways @ (posedge clk) hegin //ARFEFSETEEE
if (hent<800) hent<=hent+1l; else  hent<={10{1'b0}} ; end
always @ (posedge clk) hegin //EEEETEEE
if [(hent==640+8) begin
if [went<5253) went<=vent+l; else  went<={10{1'k0}}; end end
always @ (posedge clk) begin //HEIFESESE
if [ (hent>=640+83+8) & (hont<640+8+58+496) )
hz<=1'kh0 ; elsze h=«<=1'kl ; end
always @ (vent)  hegin  J/TRIFESELE
if [ (weont>=480+8+2) & (voent<4B0+8+Z2+2))
wa<=1'kb0 ; else ws3<=1'khl ; end
always @ [posedge clk) begin
if (hent<640 & went<480)  //AFEEERLE
begin r<rghinl[Z] ; g<~rghin[l] ; b<rghin[0]; e nc
else begin r<—1'k0; g<—1'kb0; bkb«<=1'kl; end
end
endmodule
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L7 7-351

CHNT3) ;

(CLE,

module CNTIAST

input CLE:

wire LD;

H reg[7:0] CHT:

CHNTS

output [7:0]

begin

CH T

always (@ (pogedge CLE or posedge LD )

if (LD) CHNT <= &'hO000000O0

end

CHT+1;

alse

,

aszign LD

assign CHTE

endmodul

(CNT==138) ;

CMT;



[ 7-36]
wodule F CODE [INX, CCDE, H, TO);
input[3:0] INE; output[3:0] CODE; output H; output[l0:0] ToO;
reg[l0:0] TO; reg[3:0] CODE; reg H;
always @[ INZ) begin
case [INX) /O EREEEE. EEAT. FHEE R -

0 begin T2 <= 11'HVFF; CODE-=0; H-=0; end
1 begin TC <= 11'H305; CODE<=1; H-=0; end
4 begin TO <= 11'H390; CODE-<=Z; H-=0; end
3 begin TO <= 11'H40C; CODE<=3; H-=0; end
4 begin TO <= 11'H45C; CODE-<=4; H-=0; end
5 begin TO <= 11'H4AD; CODE«=5; H-=0; end
B begin TO <= 11'HS0A; CODE-<=6; H-=0; end
7 begin TO <= 11'HS5C; CODE-=7; H-=0; end
g begin TO «— 11'HS58Z; CODE-«=1; H-=1; end
a begin TO «—= 11'HSCH; CODE-«=Z; H-=1; end
10 begin T2 <= 11'H&EOG6; CODE<=3; H«<=1; end
11 begin TCO <= 11'H&40; CODE<=4; H«=1; end
12 begin TO <= 11'H6S56; CODE«<=5; H<=1; end
13 begin TO <= 11'H&B4; CODE<=6; H«<=1; end
14 begin TCO <= 11'HEHA; CODE<=7; H«=1; end

15 : begin TO <= 11'HARZO; CODE<=1; H«<=1; end

default : begin To <= 11'HGACO; CODE<=1; H<=1;

ernd

endoase end

endmodule
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[ 7-37]
module SPEER (CLE, TH, 3SPEZ);
input CLEK; dinput[10:0] TH; output ZFPES;
reg 3PKS; reg[l0:0] CNT11;
always @ (posedge CLE) begin : CNT11B _LoaD// 11 {urlfiEvEss
if (CHT11==11'h7VFF} hegin CHNT11=TN; SPE3<=1'khl1; end
else hegin CNT11=CNT11+1; SPES<—=1'k0O ; end
end
endmodule

[ 7-38]
module FDIV [CLE,PM ) ;
input CLE ; output PM ; reg [8:0] Ql; reg FULL; wire R3T ;
alwayzs @ [posedge CLE or posedge RST) begin
if (R3T) begin Ql«=0; FULL«=1; end
else begin Q1 <= Ql+1; FULL<=0 ; end end
azsign R3IT = | Q1==493 ) ; assign FM = FULL ;
g=zsign DOUT = 21 ;
endmodule
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[ 7-39]

on:
10:
20:
30:
40:
h0:
60:
T0:
g0:
a0:

WIDTH = 4 ; // "B FehiEEiiE

DEPTH = 256 ; //SFREFEE 139

ADDRESS RADIX = DEC ; //HUIBMEUEREHHS

DATA RADIX = DEC ; 4 AR AR A 22 iR

CONTENT BEGIN HAAERFAHRERAAT R, §—845—

3 ; 01: 3 ; 02: 3 ; 03: 3; 04: 5; 05: 5; 06: 5; 07: 6; 08: E; 09: 3;
g ; 11: 92 ; 12: & ; 13: 8; 14: 3; 15: 5; 1le:12; 17: 12;18: 12;19:15;
13 ; 21:12 ; Z22:10 ; 23:12; 24: 9; 2h: 9; Z26: 9; 27: 9; Z8: 9; Z9: 9:
9 » 31: 0 ; 32: 9 ; 33: 9; 34: 9; 3Fb:10; 3e: T; 3T T 38: 6; 39: bB;
5 ; 41: 5 ; 4Z2: 5 ; 43: 6; 44: 3; 45h: 8; 46: 9; 47: 9; 48: 3; 49: 3;
g p 51: 8 ; 52: &6 ; 53: 5; 54: 6; 55: 8; 56: 5; 57: 5y 58: 5; 59: 5;
5 ; 6l: 5 ; 6Z: 5 ; 63: 5; 64:10; 6b:10; 66:10; w7:12; 68: 7; &69: 7;
9 » 719 ; T2 6 7 F3: 8; T4: 5; Th: 5; 76 5Hp 77 5; M8 5; 79: 5;
3 ; B1: 5 ; BE: 3 ; 83: 3; B4: 5; 8bh: b; Be: V; 87: 9; BE: 6; 89: 6&;
B ; 91: &6 ; 92: 6 ; 93: B; 94: 5; 95: &; 96: 8; 97: B8; 98: 3; 99: 9;
100:12;101:12 ;102:12 ;103:10;104: 9; 105h: 9;106:10;10%7: 2;108: &;109: 8;
110: &;111: 5 ;11€: 3 ;113: 3;114: 3; 11h: 3;116: 8;117: 8;118: &8;119: &;
120: 6;121: 8 ;122: & ;123: 5;124: 3; 125: 5;126: 6;127: 8:;128: 53;129: 5;
130: 5;131: 5 ;132: 5 ;133: 5;134: 5; 13h: 5;136: 0;137%7: 0O;138: 0O;

END ;:
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[ 7-40]
module P32 PIANC(clk,kb clk,kb data,keycode, kevdown, keyup, dataerror) ;

input clk, kb clk, kb data; output keydown, keyup, dataerror;
output [7:0] keycode;
reg[7:0] kevyvocode, shiftdata; req keydown, keyup, dataerror;

wire[7:0] kbcodereg; reg(3:0] cnt;
req datacoming, kbclkfall, kbclkreg, parity, isfo;
always @ {posedge clk) begin

kbclkreg <= kb clk ;

kbclkfall <= kbclkreg & (~kb clk) ; end

always @ {posedge clk) begin
if (kbclkfall == 1'bl & datacoming == 1'b0 & kb data == 17b0)
begin
datacoming<=1Thl; cnt<=4"h0000; parity<=1Th0; end
else if (kbclkfall == 1'bl & datacoming == 1'bl)
begin 1f {cnt == 9)
begin
if (kb _data == 17blj
begin datacoming<=1"hl; dataerror<=1"hl; end

else begin dataerror<=1'bl; end

cnt <= cnt + 1 ; end
else 1f {(cnt == 8) begin if (kb data == parity)
begin datasrror <= 1'h0 ; end

else begin dataerror<=1'bl; end %%{T?ET
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cnt <= cnt + 1 ; end
else begin shiftdata <= {kb data, shiftdata[7:1]} :
parity <= parity * kb data; cnt <= cnt + 1 ; end
end end

always @ (posedge clk) begin

if {cnt == 10) begin 1f {shiftdata==8Tb11110000)
begin  i1sfo<=1"hbl ; end
else 1f (shiftdatal!=8Tb1l1100000} begin 1f {(isfo==1Thl)
begin keyvup<=1'bl; keycode<=shiftdata; end

else begin  keydown<=1"hbl; kevocode<=shiftdata; end
end end
else begin keyup<=1Thl; keydown<=1"hb0; end end
endmodule



[&7-41]

module CODE3 {input[7:0] DIN,

always @ (DIN) begin

1% 554t

7-5 PS2HEFIEHIB A E FEBEE R

output reg [3:0] EEY ;

case (DI

ETh00010110 : KEY<=4'h0001; BThO0O011110
ETh00100110 : KEY<=4'h0011; BThO0100101
ETh00101110 : KEY<=4"h0101; BEThO0110110
BETh00111101 : KEY<=4"h0111; BEThO0111110

BTh01000101 : EEY«<=4Tb1001;

default : EEY<=4"hL0O00O0O
endcase e=nd
endmodule

f

f

KEY<=4Tp0010
KEY<=47p0100
KEY<=47p0110
KEY<=4T7p1000
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PS 2L IR 1 T B

F#7-1 Pl BREEESEHEAEE
Key alB|lc|D|E|F|a|H]|I Ik | L | M| N 0
Data 1C | 32| 21| 23| 24 | 2B | 34 | 33 | 43 | 3B | 42 | 4B | 3A | 31 | 44
Key Pl ol R |8 | T|U |V | W|xX]| Y |z]|o0 1 2 3
Data 4D | 15 | 2D | 1B | 2C | 3C | 2A | 1D | 22 | 35 | 1A | 45 | 16 | 1E | 26
Key 4 5 6 | 7 8 9 : - = | 1 ] . » ,
Data 25 | 2E | 3¢ | 3D | 3E | 46 | OE | 4E | 55 | 5D | 5B | 4C | 52 | 41 | 4¢
Key / [ | F1 | F2 | F3 | F4 | F5 | F6 | F7 | F8 | F9 | F10 | F11 | F12 | KPO
Data 44 | 54 | 05 | o6 | o4 | oCc | 03 | OB | 8 | oA | 01 | 09 | 78 | 07 | 70
Key KP1 | KP2 | KP3 | KP4 | KP5 | KP6 | KP7 | KP8 | KPS | KP. | KP- | KP+H KP/ | KP* | END
Data 69 | 72 | 7a | 6B | 73| 74 | 6c| 75 || 71| 7B | 79 | 4a| 7C 69
Eey BESP | SPACE| TAB | CAPS | LSHFT| LCTRLY LCUI | LALT | ESHFT| RECTRY R CUI
Data 66 29 0D 58 12 14 IF 11 59 14 27
Key RALT | APPS | ENTER| ESC | INSERT| HOME| PGUP | DELETE| PGDN| NUM
Data 11 2F 54 76 70 6C 7D 71 7A 77
Eey TARROW| LARROW | DARROW | RARROW | KPEN| SCROLL| PENT SCEN PAUUSE
Data 75 6B 72 T4 SA JE 12 JC 14
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[ & 7-42]
module TRANG {(input([9:0] ADR, output[9:0] OUTD);
reg[9:0] OT1; reg[1l0:0] CC;

always @ (ADR or CC} begiln
if (ADR<10'HZ200) begin OT1[P:1]<=ADR[B:0]; OT1[0]<=1"h0;end
else begin CC<=11"bl0000000000 + {~ADE) ;
OT1[%:1] <= CC[B:0] ; OT1[0] <= 17b0 ; end end
assign OUTD = OT1 ;

endmodule
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