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Abstract

3D scanncr is an cquipment which is ablc to scan structurc of any obiccts and display to
thc monitor in 3D figure by taking the picturc of that objccts in cvery degree until around it. This
equipment requires a video camera and laser for capturing the pictures. After that all of the
pictures arc processed to 3D figure by using Image Processing then they are able to show on the

monitor. That image arc applied to reproducc a duplicated 3D obijcct.
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layer 1 from 100
radious : 0

layer 2 from 100
radious : 10

layer 3 from 100
radious : 9

layer 4 from 100
radious : §

layer 5 from 100
radious : 8§

layer 6 from 100
radious : 8

layer 7 from 100
radious : 8

layer 8 from 100
radious : §

layer 9 from 100
radious : 8

layer 10 from 100
radious : 8§

layer 11 from 100
radious : 8

layer 12 from 100
radious : 8

layer 13 from 100

radious : &



layer 14 from 100
radious : 8

layer 15 from 100
radious : §

layer 16 from 100
radious : 8

layer 17 from 100
radious : §

layer 18 from 100
- radious : 9

layer 19 from 100
radious : 9

layer 20 from 100
radious: 9

layer 21 from 100
radious : 9

layer 22 from 100
radious : 9

layer 23 from 100
radious : 9

layer 24 from 100
radious : 10

layer 25 from 100
radious : 10

layer 26 from 100
radious : 10

layer 27 from 100
radious : 10

layer 28 from 100

radious : 10



layer 29 from 100
radious : 10
layer 30 from 100
radious : 11
layer 31 from 100
radious : 11
layer 32 from 100
radious : 12
layer 33 from 100
radious : 12
laycr 34 from 100
radious : 12
layer 35 from 100
radious : 12
laycr 36 from 100
radious : 12
laycr 37 from 100
radious : 12
laycr 38 from 100
radious : 13
laycr 39 from 100
radious : 13
layer 40 from 100
radious : 14
layer 41 from 100
radious : 14
layer 42 from 100
radious : 14
layer 43 from 100

radious : 14



laver 44 from 100
radious : 15
layer 45 from 100
racdious : 15
laver 46 from 100
radious : 15
laver 47 from 100
racious : 15
layer 48 from 100
radious : 16
layer 49 from 100
radious : 16
layer 50 from 100
radious : 16
layer 51 from 100
radious : 16
layer 52 from 100
radious : 16
layer 53 from 100
radions : 16
layer 54 from 100
radious : 16
layer 55 from 100
radious : 16
layer 56 from 100
radious : 16
layer 57 from 100
radious : 16
layer 58 from 100

radious : 16



layer 59 from 100
radious : 16
layver 60 from 100
radious : 16
laver 61 from 100
radious : 16
laver 62 from 100
radious : 16
layer 63 from 100
" radious : 16
laycr 64 from 100
radious : 16
layer 65 from 100
radious : 16
layer 66 {from 100
radious : 15
layer 67 from 100
radious : 15
layer 68 from 100
radious : 15

layer 69 from 100

layer 70 from 100

layer 71 from 100
radious : 14
layer 72 from 100

radious : 14

.._.
[con)
(@)

layer 73 from

radious : 13

€8]
I



layer 74 from 100
radious : 12

layer 75 from 100
radious : 12

laver 76 from 100
radious : 12

layer 77 from 100
radious : 11

layer 78 from 100
radious : 11

layer 79 from 100
radious : 10

laycr 80 from 100
radious : 9

layer 81 from 100
radious : 7

laycr 82 from 100
radious : 6

layer 83 from 100
radious : 5

layer 84 from 100
radious : 21

layer 85 from 100
radious : 21

laycr 86 from 100
radious : 21

layer 87 from 100
radious : 21

layer 88 from 100

radious : 21
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layer 89 from 100
radious : 21

layer 90 from 100
radious : 21

layer 91 from 100
radious : 21

layer 92 from 100
radious : 21

layer 93 from 100
radious : 21

layer 94 from 100
radious : 21

laycer 95 from 100
radious : 21

laycer 96 from 100
radious : 21

laycr 97 from 100
radious : 21

laycr 98 from 100
radious : 21

* laycr 99 from 100
radious : 21

layer 100 from 100

radious : 21
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unit trial; { Private declarations }

public
interface { Public declarations }
end;
uses
‘Windows, Messages, SysUtils, Classes, Graphics, Controls, var
Forms, Dialogs, Forml: TForml;

StdCtrls, parport, ExtCtrls;
implementation
type
TForm! = class(TForm) uses testmotor, manualreset, setting ;
Buttonl: TButton;
Bevell: TBevel; {SR *.DFM}

Bevel2: TBevel;

Button2: TButton; procedure TForm I.ButtonIClick(Sender: TObject);
Button3: TButton; type abuff = 0.255;

Button4: TButton; var

showdata: TMemo; tf: file of byte;

Button5: TButton; v1,v2,v3 : real;

manual: TRadioButton; / buffile : integer;//string;
auto: TRadioButton; f: file of byte;

Button6: TButton; fiepoint : integer;

setting: T Button; filestatus, filehandle : integer;
Panell: T Panel; fiepos : integer;

sym: TRadioButton; buffer : integer;

nonsym: TRadioButton; abuffer : char;

ParPortl: TParPort; bbuffer,bbuf: integer;
Button7: TButton; ibyte : integer,

Editl: TEdit; ij.kr,c,zaxay,t : integer;
Imagel: TImage; X,y : real;

Image?2: TImage; rady : integer;

rad : array[1..100] of integer;

procedure ButtonlClick(Sender: TObject); dat : array[1..100] of byte;
procedure Button2Click(Sender: TObject); nop : string;

procedure ButtondClick(Sender: TObject); abuf': array[1..100] of integer;
procedure Timerl Timer(Sender: TObject); begin

procedure Button3Click(Sender: TObject);

procedure Button5Click(Sender: TObject); if nonsym.checked then
procedure Button6KeyDown(Sender: TObject; var Key: begin
Word;
Shift: TShiftState); for z:= 110 50do
procedure settingClick(Sender: TObject); begin

procedure Button7Click(Sender: TObject);
/11111111 scan picture /171111111111

private



nop :='c:\My Documents\pao\project\picture\trial'+ inttostr
(z)+.bmp';

filestatus := fileopen(nop,fmopenread);

buffer :=0;
for r :=1 to 100 do
begin
rad[r] :=0;
for ¢ :== 1 10 100 do
begin
fiepos := fileseek(filestatus,53+(3*c)+((r-1)*300),0);

ibyte := fileread(filestatus,buffer,1);

if buffer >= 200then
rad[r] :=¢-50;
//if (rad[r]< 0) or (rad[r] > 100) then
//rad[r] :=-1;
end; //{for c}
end; //{forr}

fileclose( filestatus);

111N end scan picture /7717711

LT build file i

ifz=1then
begin
assignfile(tf,'c:\My Documents\pao\projectibuffle.txt');
rewrite(tf);
for k:= 1to 100 do
begin
write(tf,rad[k]);
end;
closefile(tf);
end
else
begin
filehandle := fileopen('c:\My
Documents\pao\project\buffle.txt’, fmopenwrite);
for k := 1 to 100 do
begin
fiepos := fileseek(filehandle,0,2);
ibyte := filewrite(filehandle,rad[k],1);
end;
fileclose(filehandle);
end;

end;//for z

I end build file /171111

filehandle := fileopen('c:\My
Documents\pao\project\buffle.txt', fmopenread);
forj :=1to 50do
begin
fori:=1to0 100 do
begin
fiepos := fileseek(filehandle,((j-1)*100)+i,0);
ibyte := fileread(filehandle,rady,1);
showdata. Text:= inttostr(rady);
end;
showdata.Text :="";
end;

fileclose(filehandle);

[ show pictare /17T

filehandle := fileopen('c:\My
Documents\pao\project\buffle.txt'. fmopenread);
forj:= 110 50 do
begin
fori:=110100 do
begin
fiepos := fileseek(filehandle,((j-1)*100)+i,0);
ibyte := fileread(filehandle,rad[i],1);

if rad[i] <> 0 then
begin

bbuf ;= strtoint(edit].text);

if strtoint(edit1.text) <= 90 then

begin

v1 := abs((sin(strtoint(edit].text)*pi/180))* 100);
v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

end

else

if (strtoint(editl text) > 90) and (strtoint(edit1.text) <= 180)

then
begin
vl :=200-abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=(sin(strtoint(edit 1 .text)*22/(7*180)));
end
else



if (strtoint(edit1.text) > 180) and (strtoint(edit1.text) <= 270)
then
begin
v1 := 200-abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=abs(sin(strtoint(edit1.text)*22/(7*180)));
end
else
it (strtoint(edit1.text) > 270) and (strtoint(edit1.text) <= 360)
then
begin
v1 := abs((sin(strtoint(edit].text)*pi/180))*100);
v3 :=(sin(strtoint(edit1.text)*22/(7*180))),
end;
v2 :=cos(strtoint(edit 1 .text)*22/(7*180)));

/1 v3 :=(sin(strtoint(editl.text)*22/(7*180)));

X := 100+((rad[i]*2)*cos(j*22*7.2/(180*7))),
y := 70+v1+(((101-1)*2*v2 }+(rad[i] *2 *sin(j*22*7.2/

(7*180))*v3));

ax :=0;
ay :=0;
for t:= 1 to 15000 do
begin
if x>t then ax := t;
ify>tthenay:=t;
end;{for t:= 0 to 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clyellow
else

Canvas.Pixels[ax,ay] := clblue;

end;

end; {fot i =0 to 99 do}

end;//for j

fileclose( filehandle);

end;

iiiiinini

7T end show picture /11111111111

i

111 symmatric picture /111111111
I I i

if sym.checked then

begin

11T scan picture /111111101

nop :='c:\My Documents'pao\project\picturetrial 10.bmp';

filestatus := fileopen(nop,fmopenread);

buffer :=0;
for r :=1 to 100 do
begin
rad[r] := 0;
for ¢ := 1 to 100 do

begin

fiepos := filescek( filestatus,53+(3*c)+((r-1)*300),0);

ibyte := fileread(filestatus,buffer,1);

if buffer >= 200then
rad[r] :=¢-50;
/lelse

/irad[r] :=-1;

end; //{forc}
end; //{forr}

tileclose( filestatus);

11101 end scan picture /11111111

/i build file /7T

assignfile(tf,'c:\My Documents\pao\project\symbuffle.txt');
rewrite(tf);
fork := 110100 do
begin
write(tf,rad[k]);
end;

closefile(tf);

11T end build file /11T



filehandle := fileopen('c:\My
Documents\pao\project\symbuffle.txt',fmopenread);
forj:=1t050do
begin
fori:=1to 100do
begin
fiepos := fileseek(filehandle,((j-1)*100)+1,0);
ibyte := fileread(filehandle,rady,1);
showdata.Text:= inttostr(rady);
end;
showdata.Text :="";
end;

fileclose( filehandle);

/11T show picture /71111111111

nop :='c:\My Documents\pao\project\pictureitrial 10.bmp';

filestatus := fileopen(nop.fmopenread);

buffer := 0;
for r :=1 to 100 do
begin

for ¢ =1 to 100 do

begin

fiepos := fileseek(filestatus,53+(3*¢)+((r-1)*300),0);

ibyte := fileread(filestatus,buffer,1);

if buffer >= 200then

rad[r] :=c-50

end; //{forc}

end; //{forr}

fileclose(filestatus);

11T end scan picture /11111111

bbuf := strtoint(edit 1 .text);

forj:=1to50do

begin

for i :=1 to 100 do

begin

if strtoint(edit 1.text) <= 90 then

begin

v1 := abs((sin(strtoint(edit 1 .text)*pi/180))*100);
v3 :=(sin(strtoint(edit].text)*22/(7*180)));

end

else

if (strtoint(edit1.text) > 90) and (strtoint(edit].text) <= 180)

then

begin
v1 := 200-abs((sin(strtoint(edit1.text)*pi/180))* 100);
v3 :=~(sin(strtoint(edit1.text)*22/(7*180)));

end

else

if (strtoint(edit1.text) > 180) and (strtoint(edit1.text) <= 270)

then

begin
vl :=200-abs((sin(strtoint(editl.text)*pi/180))*100);
v3 :=abs(sin(strtoint(edit].text)*22/(7*180)));

end

else

if (strtoint(edit1.text) > 270) and (strtoint(edit1.text) <= 360)

then

begin
v1 := abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

end:

v2 :=(cos(strtoint(edit!.text)*22/(7*180)));

/1 v3 =(sin(strtoint(edit1 .text)*22/(7*180)));

if rad[i] <> -1 then

begin

X :=150+((rad[i]*2)*cos(j*22*7.2/(180%7)));
y := 100+v1+(((101-1)*2*v2 }+(rad[i] *2*sin(j*22*7.2/

(7*180))*v3));
ax =0,
ay :==0;

for t:= 1 to 15000 do
begin
if x>t thenax :=t;
if y>t thenay :=t;
end; {for t:=0 to 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clyellow

else



Canvas.Pixels[ax,ay] := clblue;

end;

end; {fot i =0 to 99 do}

end;//for j

end; //{procedure}

end;

(T build object /11T

procedure TForm1.Button2Click(Sender: TObject)

var
hal,ij.tk : integer;
filehandle : integer:
fiepos,ibyte : integer;
rada :array[1..100] of integer;
rad : byte;
X,y : real;
ax,ay : integer;

movdis,movrad,movlev : integer;

dela,delal,dela2.dela3,delad,roul,rou2,rou3 : integer;

height : integer;
roud,last,lastroud,m : integer;
bbuf : integer;

v1,v2,v3 : real;

begin
if nonsym.checked then
begin

filehandle := fileopen('c:\My

Documents\pao\project\buffle.txt',fmopenread)

height := strtoint(setform.heightscale.text);

delal := strtoint(setform.leveldelay.text);
dela2 := strtoint(setform.rotatedelay .text);
dela3 := strtoint(setform.pindelayin.text);

dela4 := strtoint(setform.pindelayout.text);

forh :=17 to 50 do
begin

5

/111111111 move up-down /1111111111111

movlev := strtoint(setform.levelscale.text)*120; // move up

Imm = 59

if (h <> 17) then
begin
for i := | to movlev do

begin

for k := 1 to delal do
begin
parportl .valuesend:=40;
parportl.send;

end;

for k := 1 to delal do

begin
parportl.valuesend:=36;
parportl.send;

end;

for k := 1 todelal do

begin
parportl.valuesend:=34;
parportl.send;

end;

for k := 1 to delal do

begin
parportl.valuesend:=33;
parportl.send;

end;

end;
end;
/1111111111 end move up-down ////1111]

roul := strtoint(setform.rotatescale.text);

showdata.lines.add('layer "+inttostr(h)+' from 100');

showdata.lines.add('radious : '+inttostr(movdis));



showdata.lines.add(");

for j := 1 toroul do

begin

fiepos := fileseek(filehandle,(((j-1)*¥100)}+(2*h)),0);

ibyte := fileread(filehandle,rad,1);

e o e R

if j <> 1 then

begin

for k := 1 to dela2 do

begin
parportl.valuesend:=24;
parportl.send;

end;

for k := 1 to dela2 do

begin
parportl.valuesend:=20;
parportl.send;

end;

for k := 1 to dela2 do

begin
parportl.valuesend:=18;
parportl.send;

end;

fork := 1 to dela2 do
begin
parportl.valuesend:=17;

parportl.send;

end;

end;

/111 end rotate /1T

LN io-out pin /TN

a :=54-rad;// distance of moving

movdis :=a*2 div 5;/ 1 pixel = 1.3 mm

for 1 := 1 to movdis do //for in-out pin

begin

for k := 1 to dela3 do

begin
parportl.valuesend:=76;
parportl.send;

end;

for k := 1 1o dela3 do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=67;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=73;
parportl.send;

end;

end:

M move pin back /1111111111117

for 1:= 1 to 100000 do
k:=1

for 1 := 1 to movdis do //for in-out pin

begin

for k := 1to dela4 do

begin
parportl.valuesend:=73;
parportl.send;

end;



fork := 1 to delad do
begin
parportl.valuesend: =67,

parportl.send;

end;

fork :=1to dela4 do

begin
parportl.valuesend:=70;
parportl.send;

end;

fork :=1 to dela4 do

begin
parportl.valuesend:=76;
parportl.send;

end;

end;

1111117111711/ /end move back//i1111T1HH111H
117111117 show picture(building) /////1///
if strtoint(edit1.text) <= 90 then
begin
vl :=abs((sin(strtoint(edit].text)*pi/180))*100),
v3 =(sin(strtoint(edit1.text)*22/(7*180)));
end
else
if (strtoint(editl.text) > 90) and (strtoint(edit1.text) <= 180)
then
begin
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))* 100);
v3 =(sin(strtoint(edit 1 .text)*22/(7*180)));
end
else
if (strtoint(edit1.text) > 180) and (strtoint(edit1.text) <= 270)
then
begin
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=abs(sin(strtoint(edit1.text)*22/(7*180)));
end
else
if (strtoint(editl.text) > 270) and (strtoint(edit1.text) <= 360)
then

begin

v1 := abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=(sin(strtoint(edit] .text)*22/(7*180)));

end;

v2 :=(cos(strtoint(edit].text)*22/(7*180)));

// v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

X :=650+((rad*2)*cos(j*22*7.2/(180*7)));
y = 150+vI+(((101(2*h))*2*v2 )+ (rad*2*sin(j*22*7.2/

(7*180))*v3)).
ax :=0;
ay :=0;

for t:= 1 to 15000 do

begin

if x>t thenax :=t;

if y>t thenay ==t;
end; {for t:= 0 10 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clyellow
else
Canvas.Pixels[ax,ay] := clblue;

11111 end show picture ////11/111/

end; {fot j = 0 to 99 do}
end;//for h
fileclose(filehandle);
end

else

T T
/1] end build object(nonsym) /1111111
T
I uild object (sym) /11111111
T i

if sym.checked then
begin

filehandle := fileopen('c:\My
Documents\pao\project\symbuffle.txt',fmopenread);

height := strtoint(setform.heightscale.text);

delal := strtoint(setform.leveldelay .text);



dela2 := strtoint(setform.rotatedelay.text);

dela3 := strtoint(setform.pindelayin.text);

dela4 := strtoint(setform.pindelayout.text); end;
end;
forh :=23t030do 11111111 end move up-down /117117
begin roul := strtoint(setform.rotatescale.text);
/11471111711 move up-down /11111111111 showdata.lines.add('layer "+inttostr(h)+' from 100");

showdata.lines.add('radious : +inttostr(movdis));
movlev := strtoint(setform.levelscale.text)*170; / move up showdata.lines.add(");

1mm = 59

for j =1 toroul do

begin
if (h <> 23) then fiepos := fileseek(filehandle,(3*h),0);
begin ibyte := fileread(filehandle,rad,1):

s e s

for i := 1 to movlev do

begin

for k:=1to delal do

begin
parportl.valuesend:=40;
parportl.send;

end;

for k:= 110 delal do

begin
parportl.valuesend:=36;
parportl.send;

end;

for k:=1to delal do
begin
parportl.valuesend:=34;

parportl.send;

end;

for k:= 1 to delal do
begin
parportl.valuesend:=33;

parportl.send;

end;

ifj <> 1 then

begin

for k := 1 to dela2 do

begin
parportl.valuesend:=24;
parportl.send;

end;

for k := 110 dela2 do

begin
parportl.valuesend:=20;
parportl.send;

end;

fork := 1 to dela2 do

begin
parportl.valuesend:=18;
parportl.send;

end;

for k := 1 to dela2 do

begin
parportl.valuesend:=17;
parportl.send;

end;

end;



/11 end rotate /1T
for k := 1 to delal do
begin
parportl.valuesend:=33;
parportl.send;

end;

fork:= 110 delal do

begin
parportl.valuesend:=34;
parportl.send;

end;

for k:= 110 delal do

begin
parportl.valuesend:=36;
parportl.send;

end;

fork:=1to delal do

begin
parportl.valuesend:=40;
parport!l.send;

end;

for k := 1 to delal do

begin
parportl.valuesend:=40;
parportl.send;

end;

for k:=1to delal do

begin
parportl.valuesend:=36;
parportl.send;

end;

for k:= 1to delal do

begin
parportl.valuesend:=34;
parportl.send;

end;

for k:=1to delal do

begin

parportl.valuesend:=33;
parportl.send;

end;

I wo-out pin /171111111

a := 54-rad;// distance of moving

movdis :=a*2 div 5;/ 1 pixel = 1.3 mm

for 1:= 1 tomovdis do //for in-out pin

begin

for k := 1to dela3 do

begin
parportl.valuesend:=76;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=67;
parportl.send;

end;

for k := 1to dela3 do

begin
parportl.valuesend:=73;
parportl.send,;

end;

end;

[ end in-out /11T

[N move pin back /11111111



for 1:= 1 to 100000 do

k=]

for 1:= 1 to movdis do //for in-out pin

begin

fork := 1 to delad do

begin
parportl.valuesend:=73;
parpor ' .send;

end;

fork := 1 to dela4 do

begin
parportl.valuesend:=67;
parportl.send;

end;

fork := 1 to dela4 do

begin
parportl.valuesend:=70;
parportl.send;

end;

fork := 1 to dela4 do

begin
parportl.valuesend:=76:
parportl.send;

end;

end;

J1111H T fend move back///i1111111HH1111T
11111111 show picture(building) /////1///
if strtoint(edit1.text) <= 90 then

begin

vl :=abs((sin(strtoint(edit1.text)*pi/180))*100);

v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

end

else

if (strtoint(editl.text) > 90) and (strtoint(edit1.text) <= 180)
then

begin

v 1 := 200-abs((sin(strtoint(edit 1 .text)*pi/180))*100);

v3 =(sin(strtoint(edit1.text)*22/(7*180)));

end
else
if (strtoint(edit 1 .text) > 180) and (strtoint(editl .text) <= 270)
then
begin
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))* 100);
v3 :=abs(sin(strtoint(edit1.text)*22/(7*180)));
end
else
if (strtoint(edit1 text) >270) and (strtoint(edit1.text) <= 360)
then
begin
v1 := abs((sin(strtoint(edit1.text)*pi/180))* 100);
v3 :=(sin(strtoint(editl.text)*22/(7*180)));
end;
v2 :=(cos(strtoint(edit1.text)*22/(7*180)));

//v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

X 1=650+((rad*2)*cos(j*22*7.2/(180*7)));
y = 150+vIH(((101-(2*h))*2*v2 )}+(rad*2 *sin(j*22*7.2/

(7*180))*v3));
ax = 0;
dyais0;

for t:= 1 to 15000 do

begin

if x>t thenax :=t;

ify>t thenay :=t;
end; {for t:= 0 to 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clyellow
else
Canvas.Pixels[ax,ay] := clblue;

I end show picture /11111111

end;{fot j = 0to 99 do}
end;//for h
fileclose( filehandle);

end



{begin
filehandle := fileopen('c:\My
Documents\pao\project\symbuffle.txt',fmopenread);

height := strtoint(setform.heightscale.text);

delal := strtoint(setform.leveldelay.text);
dela2 := strtoint(setform.rotatedelay.text);
dela3 := strtoint(setform.pindelayin.text);

dela4 := strtoint(setform.pindelayout.text);

for h:=1 to 100 do

begin

JiN move up-down /1111111

fiepos := fileseek(filehandle,h,0);
ibyte := fileread(filehandle,rad,1),

movlev := strtoint(setform.levelscale.text)*40; // move up

Imm =359

ifh <> 1 then

begin

for i := 1 to movlev do

begin

fork:=1todelal do
begin
parportl.valuesend:=40;

parportl.send;

end;

fork :=1to delal do
begin
parportl.valuesend:=36;

parportl.send;

end;

fork:=1to delal do

begin
parportl.valuesend:=34;
parportl.send;

end,

for k := 1to delal do
begin
parportl.valuesend:=33;

parportl.send;

end;

end;

end;

1171 end move up-down /1111111

I oopin I

a := 55-rad;// distance of moving

movdis :=(a*2)div 5;// 1 pixel = 1.3 mm
roud := movdis div 4 ;

last := movdis mod 4 ;

if last <> 0 then

roud :=roud + 1;

lastroud :=roud;

for m := 1 to roud do
begin
ifm =1 then
begin
for 1:=1to 6do //for in-out pin

begin

for k:= 1 to dela3 do

begin
parport1.valuesend:=76;
parport1.send;

end;

for k= 1 to dela3 do
begin
parport 1 .valuesend:=70;
parport 1 .send;

end;

for k:= 1 to dela3 do
begin
parport 1.valuesend: =67,

parportl.send;



end;

for k := 1 to dela3 do

begin
parport1.valuesend:=73;
parportl.send;

end;

end;//fori = 1to 4 do

end
else
if m = roud then
begin
if last = 0 then

begin

for 1 := 1 to 4 do //for in-out pin

begin

for k := 1 to dela3 do

begin
parportl.valuesend:=76;
parportl.send;

end;

for k:= I to dela3 do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=67;
parportl.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=73;
parportl.send;

end;

end;//fori = 1 to 4 do

end//if last =0

else

if last <> 0 then

begin

for 1 :=1to last do //for in-out pin

begin

for k := I todela3 do

begin
parport].valuesend:=76;
parport1.send:

end;

for k:= 1 todela3 do
begin
parport 1 .valuesend:=70;
parport]1.send;

end;

for k := 1 todela3 do

begin
parport1.valuesend:=67;
parport1.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=73;
parport1.send;

end;

end;//fori = 1to 4 do

end;//if last =0

end

else

for1:=1to4do //for in-out pin

begin

for k := 1 to dela3 do
begin
parport 1 .valuesend:=76;
parport1.send;

end;

for k:= 1 to dela3 do



begin

parportl.valuesend:=70;

parportl.send;

end;

for k := 1to dela3 do
begin

parportl.valuesend:=67

parportl.send;

end;

for k := 1 to dela3 do
begin

parportl.valuesend:=73;

parportl.send;

end;

end:/fori = 1 to 4 do

/it end in-out /it

I show data /11T

showdata.lines.add('layer '+inttostr(h)+' from 100 layer');

showdata.lines.add('radious : '+inttostr(rad));

showdata.lines.add(");

/11 Tend show data /11111111
LI coate TN

roul := strtoint(setform.rotatescale.text);

. for j:= 1 toroul do

begin

fork := I to dela2 do

begin
parportl.valuesend:=24;
parportl.send;

end;

for k := 1 to dela2 do

begin
parportl.valuesend:=20;
parportl.send;

end;

for k == 1 to dela2 do
begin
parportl.valuesend:=18;

parportl.send;

end;

for k == 1 to dela2 do

begin
parportl.valuesend:=17;
parportl.send;

end;

/1111117 show picture(building) ////1////

11411}

/111 end scan picture /11111

bbuf := strtoint(editl .text);

if strtoint(edit1.text) <= 90 then

begin

v1 := abs((sin(strtoint(edit 1 .text)*pi/180))* 100);

v3 :=(sin(strtoint(edit] text)*22/(7*180)));

end

else

if (strtoint(edit1.text) > 90) and (strtoint(edit].text) <= 180)

then

begin
vl := 200-abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 :=(sin(strtoint(editl.text)*22/(7*180)));

end

else

if (strtoint(edit1.text) > 180) and (strtoint(edit1.text) <= 270)

then
begin
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))* 100);
v3 :=abs(sin(strtoint(edit1.text)*22/(7*180)));
end
else

if (strtoint(edit1.text) > 270) and (strtoint(edit1.text) <= 360)
then
begin
vl := abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 =(sin(strtoint(edit].text)*22/(7*180)));
end;

v2 :=(cos(strtoint(edit].text)*22/(7*180)));



/1 v3 =«(sin(strtoint(edit1.text)*22/(7*180)));

X :=85+((rad*2)*cos(j*22*7.2/(180%7)));
y 1= 60+v1+H((101-h)*2*v2 )+H(rad*2*sin(j*22*7.2/

(7*180)*v3));
ax :=0;
ay :=0;

for =110 1000 ¢
begin
if x>t then ax == t;
if y>t thenay ;= t;
end;{for t:= 0 to 600 do }
{ ifi=1then
image2.Canvas.Pixels[ax,ay]:= clblue
else

image2.Canvas.Pixels[ax,ay] := clred;

/1111111171117 end show picture //////

end; {fot j =0 t0 99 do}

11111 end rotate //il/l11H i1/

{end;

[T move pin back /117141

for 1:= 1 to movdis+2 do //for in-out pin

begin

fork := 1 to dela4 do

begin
parportl.valuesend:=73;
parportl.send;

end;

fork := 1 to dela4 do

begin
parportl.valuesend:=67,
parportl.send;

end;

for k := 1 to dela4 do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1 to dela4 do
begin
parportl.valuesend:=76;

parportl.send;

end;

end;

/11 end move back//1H1THT 1T

end;/for h

fileclose( filehandle);

end;}

end;

[ est motor /11T

procedure TForm1.ButtondClick(Sender: TObject);
begin
testform.showmodal;

end;

I end test 10T

procedure TForm1.Timer1Timer(Sender: TObject);
var
-h : integer;
begin
h:=l;

end,



111111 showdata /i1

procedure TForm1.Button3Click(Sender: TObject);
var

filehandle : integer;

i, : integer;

fiepos,ibyte : integer;

rady : byte;

daa : integer;

begin

filehandle := fileopen('c:\My
Documents\pao\project\buffle.txt',fmopenread);
forj:=1to25do
begin
showdata.lines.add('picture'+inttostr(j)}+":');
fori =1 to 100 do
begin
fiepos := fileseek( filehandle,((j-1)*100)+i.0);
ibyte := fileread(filehandle,rady.1);
/idaa := strtoint(rady);
showdata.text := inttostr(i}+': ‘+inttostr(rady);
end;
showdata.text :='end picture'+inttostr(j);
end;

fileclose(filehandle);

end;

111 end show data /1111111111711
[T ceset I

procedure TForm1.Button5Click(Sender: TObject);
begin
if manual.checked = true then
resetform.showmodal
else
ifauto.checked = true then
showmessage('coming soon');

end;

procedure TForm1.Button6KeyDown(Sender: TObject; var Key:

Word;
Shift: TShiftState);
begin

if (Key=VK_ESCAPE) and button2.enabled then

begin

//button2.stop;

MessageDlg('Process aborted', mtInformation, [mbOK],0);
end;

end;

procedure TForm1.settingClick(Sender: TObject);
begin
setform.showmodal;

end;

procedure TForm1.Button7Click(Sender: TObject);
type abuff =0..255;

var

tf: file of byte;
v1,v2,v3 : real;

// buffile : integer://string;
f: file of byte;
fiepoint : integer;
filestatus, filehandle : integer;
fiepos : integer;
buffer : integer;
abuffer : char;
bbuf : integer;
ibyte : integer;
iJ,k,r,c,z,ax,ay,t : integer;
X,y : real;
rady : integer;
rad : array[1..100] of integer;
dat : array[1..100] of byte;
nop : string;

abuf: array[1..100] of integer;

begin

if sym.checked then

begin

I scan pictuare ///1H11111]

nop :='c:\My Documents\pao\project\picture\trial 10.bmp'";

filestatus := fileopen(nop,fmopenread),

buffer := 0;
for r :=1 to 100 do

begin



for ¢ := 1 to 100 do v2 :=(cos(strtoint(edit1.text)*22/(7*180)));

begin // v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

fiepos := fileseek(filestatus,53+3*c +((r-1)*300),0);
ibyte := fileread(filestatus,buffer,1); x :=150+((rad[i]*2)*cos(j*22*7.2/(180%7)));

y = 100+vI+(((101-)*2*v2)+(rad[i] *2*sin(j*22*7.2/

if buffer >= 200then
rad[r] :=c-50;
end; //{forc}
end; //{forr}

fileclose(filestatus);

11111111 end scan picture /111111111

bbuf := strtoint(edit1.text);

forj:=11to0 50 do

begin
fori :=1 to 100 do
begin
if strtoint(edit1.text) <= 90 then
begin
vl := abs((sin(strtoint(edit1.text)*pi/180))*100);
v3 =(sin(strtoint(edit1.text)*22/(7*180)));
end
else

if (strtoint(editl.text) > 90) and (strtoint(edit1 .text) <= 180)

(7*180))*v3));
ax:=0;
ay :=0;

for t:= 1 to 15000 do
begin
if x>t then ax :=t;
if y>t thenay :=t;
end; {for t:= 0 to 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clblue
else
Canvas.Pixels[ax,ay] := clyellow;

end; {foti=0to 99 do}

end;//for j

end

else

if nonsym.checked then

then begin
begin filehandle := fileopen('c:\My
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))*100); Documents\pao\project\buffle.txt',fmopenread);
v3 :=(sin(strtoint(edit1.text)*22/(7*180))); for j := 1to 50 do
end begin
else fori:=1to 100 do
if (strtoint(edit1.text) > 180) and (strtoint(edit1 .text) <= 270) begin
then fiepos := fileseek(filebandle,((j-1)*100)+i,0);
begin ibyte := fileread(filehandle,rad[i],1);
v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))*100); bbuf := strtoint(edit 1 .text);
v3 :=abs(sin(strtoint(edit1.text)*22/(7%180)));
end
else if strtoint(edit1 .text) <= 90 then
if (strtoint(edit].text) > 270) and (strtoint(edit1.text) <= 360) begin
then vl = abs((sin(strtoint(edit 1 .text)*pi/180))* 100);
begin v3 =(sin(strtoint(edit1.text)*22/(7*180)));
v1 =abs((sin(strtoint(edit].text)*pi/180))*100); end
v3 :=(sin(strtoint(edit1 .text)*22/(7*180))); else

end;



if (strtoint(edit1.text) > 90) and (strtoint(edit1.text) <= 180)

then

begin

v1 = 200-abs((sin(strtoint(edit1.text)*pi/180))* 100);

v3 :=-(sin(strtoint(edit1.text)*22/(7*180)));
end

else

if (strtoint(editl.text) > 180) and (strtoint(edit1.text) <= 270)

then

begin

v1 := 200-abs((sin(strtoint(edit1.text)*pi/180))*100);

v3 :=abs(sin(strtoint(edit1 .text)*22/(7*180)));
end

else

if (strtoint(editl .text) > 270) and (strtoint(edit1.text) <= 360)

then
begin
v1 = abs((sin(strtoint(edit] .text)*pi/180))*100);
v3 :=(sin(strtoint(editl.text)*22/(7*180)));
end;
v2 :={cos(strtoint(edit1.text)*22/(7*180)));

/i v3 :=(sin(strtoint(edit1.text)*22/(7*180)));

x :=150+((rad[i]*2)*cos(j*22*7.2/(180*7)));

y = 100+v1+(((101-1)*2*v2 }+(rad[i] *2*sin(j*22*7.2/

(7*180))*v3));
ax :=0;
ay :=0;

for t:= 1 to 15000 do
begin
if x>t then ax :=t;
if y>t then ay :=t;
end;{for t:= 0 to 600 do }
ifi=1 then
Canvas.Pixels[ax,ay]:= clyellow
else
Canvas.Pixels[ax,ay] := clblue;
end; {fot i = 0 to 99 do}

end;//for j

fileclose(filehandle);

end;

end;

end.

unit manualreset;

interface

uses

Windows, Messages, SysUTtils, Classes, Graphics, Controls,

Forms, Dialogs,

StdCtrls, parport;

type
Tresetform = class(TForm)

upbutton: TButton;
Editl: TEdit;
Labell: TLabel;
buttondown: T Button;
buttonin: TButton;
Edit2: TEdit;
Label2: TLabel;
buttonout: TButton;
ParPortl: TParPort;
procedure upbuttonClick(Sender: TObject):
procedure buttondownClick(Sender: TObject);
procedure buttoninClick(Sender: TObject);

procedure buttonoutClick(Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }

end;

var

resetform: Tresetform;

implementation

{SR * DFM}

procedure Tresetform.upbuttonClick(Sender: TObject);
var

f,dela,rou : integer;

j : extended;

i,k : integer;



begin
rou :=1;
f := strtoint(editl.text);
if (f>=1) and (f <=10) then
begin
dela = f;
fori:=1 toroudo

begin

for k := 1 to dela do

begin
parportl.valuesend:=33;
parportl.send;

end;

for k:= 1 to dela do

begin
parportl.valuesend:=34;
parportl.send;

end;

for k= 1to dela do

begin
parportl.valuesend:=36:
parportl.send;

end;

for k := 1 to dela do

begin
parportl.valuesend:=40;
parportl.send;

end;

end
end
else

showmessage('speed length from 1 to 10');

end;

procedure Tresetform.buttondownClick(Sender: TObject);
var

rou,dela : integer;

i1k.f : longint;

begin

rou :=1;
f:= strtoint(edit1 .text);

if (f>=1) and (f <=10) then

fori:= 1 torou do

begin

fork := 1 todelado

begin
parportl.valuesend:=40;
parportl.send;

end;

for k:= 1 todelado

begin
parportl.valuesend:=36;
parport].send;

end;

for k := [ todelado

begin
parportl.valuesend:=34;
parportl.send;

end;

fork := 1 todelado

begin
parportl.valuesend:=33;
parportl.send;

end;

end;
end
else

showmessage('speed length from 1 to 10');

end;

procedure Tresetform.buttoninClick(Sender: TObject);
var

rou,dela : integer;

i,k,f: longint;

begin



rou :==1;
f:= strtoint(edit1.text);
if (f>=1) and (f <=10) then
begin
dela :=f;
fori:=1toroudo

begin

for k :=1to dela do

begin
parportl.valuesend:=76;
parportl.send;

end;

for k:= 1 to dela do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1to dela do

begin
parportl.valuesend:=67;
parportl.send;

end;

for k :=1to dela do

begin
parportl.valuesend:=63;
parportl.send;

end;

end;
end
else

showmessage('speed length from 1 to 10');

end;

procedure Tresetform.buttonoutClick(Sender: TObject);
var

rou,dela : integer;

1,k,f: longint;
begin

rou:=1I;

f := strtoint(edit 1 .text);
if (f>=1) or (f <=10) then
begin
dela :=f;
fori:=1torou do

begin

for k := 1 todelado

begin
parportl.valuesend:=76;
parportl.send;

end;

for k := 1 todelado

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1 todela do

begin
parportl.valuesend: =67,
parportl.send;

end;

fork := 1 todelado

begin
parportl.valuesend:=63;
parportl.send,;

end;

end;

end

else

showmessage('speed length from 1 to 10');

end;

end.

unit setting;

interface

uses



Windows, Messages, SysUtils, Classes, Graphics, Controls,

Forms, Dialogs,

StdCirls;

type
Tsetform = class(TForm)
leveldelay: TEdit;
Labell: TLabel,

CheckBox1: TCheckBox;

Label2: TLabel;
rotatedelay: TEdit;
pindelayin: TEdit;
Label3: TLabel;
Label4: TLabel;
levelscale: TEdit;
rotatescale: TEdit;
LabelS: TLabel;
Label6: TLabel;
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
heightscale: TEdit;
Label10: TLabel;
Labelll: TLabel,

pindelayout: TEdit;

{$R * DFM}

procedure Tsetform.CheckBox1Click(Sender: TObject);
begin

if checkbox.checked then

begin
leveldelay.text :=("10000');
rotatedelay.text :=('25000");
pindelayin.Text :=('30000");
pindelayout.text := ("10000');
levelscale.text :=("1');
rotatescale.text :=('50');
heightscale.text := ('100');

checkbox 1 state := cbchecked;

end,;

end;

procedure Tsetform.leveldelayChange(Sender: TObject);
begin

checkbox 1.checked := false;
end;

s

procedure Tsetform.rotatedelayChange(Sender: TObject);

Labell2: TLabel, begin

procedure CheckBox 1Click(Sender: TObject); checkbox1.checked := false;

procedure leveldelayChange(Sender: TObject); end;

procedure rotatedelayChange(Sender: TObject);

procedure pindelayinChange(Sender: TObject); procedure Tsetform.pindelayinChange(Sender: TObject);
procedure levelscaleChange(Sender: TObject); begin

procedure rotatescaleChange(Sender: TObject); checkbox 1.checked := false;

procedure heightscaleChange(Sender: TObject); end;

procedure pindelayoutChange(Sender: TObject);
procedure Tsetform.levelscaleChange(Sender: TObject);

private begin
{ Private declarations } checkbox1.checked := false;
public end;

{ Public declarations }

end; procedure Tsetform.rotatescaleChange(Sender: TObject);
begin
var checkbox1.checked := false;
setform: Tsetform; end;
implementation procedure Tsetform.heightscaleChange(Sender: TObject);

begin



checkbox 1.checked := false; Label7: TLabel;

end; Label8: TLabel;
Label9: TLabel;
procedure Tsetform.pindelayoutChange(Sender: TObject); Labell10: TLabel;
begin Bevell: TBevel;
checkbox 1.checked := false; inspector: TMemo;
end; procedure button2Click(Sender: TObject);

procedure ButtonIClick(Sender: TObject);
end. procedure Button3Click(Sender: TObject);
unit testmotor; procedure Button4Click(Sender: TObject);

procedure outClick(Sender: TObject);
interface procedure Button5Click(Sender: TObject);

procedure Button6Click(Sender: TObject);
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls,

Forms, Dialogs, private
StdCtrls, parport, ExtCtrls; { Private declarations }
public
type { Public declarations §
Ttestform = class(TForm) end:

Buttonl: TButton;
button2: TButton; var
Button3: TButton; testform: Ttestform;

Button4: TButton;

Editl: TEdit; implementation

Edit2: TEdit; {SR *. DFM}

round: TLabel;

Labell: TLabel; 1111114774 test up motor //71111/
Edit3: TEdit;

Edit4: TEdit; procedure Ttestform.button2Click(Sender: TObject);
Edits: TEdit; var

Edit6: TEdit; rou,dela : integer;

Label2: TLabel; i,k,f: longint;

Label3: TLabel; begin

Label4: TLabel; rou := strtoint(edit3.text);
Label5: TLabel; dela := strtoint(editd.text);
out: TButton; fori:= 1 to rou do

Button5: TButton; begin

Button6: TButton;

ParPort1: TParPort; for k := 1 to dela do
Edit7: TEdit; begin

Edit8: TEdit; parport1.valuesend:=40;
Edit9: TEdit; parport].send;

Edit10: TEdit; end;

Edit11: TEdit;
Label6: TLabel;



for k := 1 to dela do parport1.send;
begin end;
parport1.valuesend:=36;
parportl.send; for k := 1 todela do
end; begin
parportl.valuesend: =67,
for k := 1 to dela do parportl.send:
begin end;
parport1.valuesend:=34;
parport1.send;

end; fork := 1 todela do
begin
for k := 1 to dela do parportl.valuesend:=73;
begin parportl.send;
parportl.valuesend:=33; end;

parportl.send;

end; end;
end; showmessage('finish in out')
showmessage('finish up down') end;
end; /1 end test in ot 21T

I test step round /471111111

/111111 end test up /i11111iTH

NN est i AT procedure Ttestform.Button3Click(Sender: TObject);
var
procedure Ttestform.ButtonlClick(Sender: TObject); rou,dela : integer;
var i,k : longint;
rou,dela : integer; begin
i,k : longint; rou := strtoint(edit5.text);
begin dela := strtoint(edit6.text);
rou := strtoint(edit1.text); fori:=1to rou do
dela := strtoint(edit2.text); begin

fori:=1torou do

begin
for k := 1 to dela do
for k := 1 to dela do begin
begin parportl.valuesend:=24;
parportl.valuesend:=76; parportl.send;
parport .send; end;
end;
for k := 1 todela do
for k:= 1 to dela do begin
begin parportl.valuesend: =20;

parportl.valuesend:=70; parportl.send;



end;

for k :=1 to dela do

begin
parportl.valuesend:=18;
parportl.send;

end;

for k =1 to dela do

begin
parport1.valuesend:=17;
parportl.send;

end;

end;
showmessage('finish step round');

end;

171111711 end test step round /111111

JHTTIHTH i
111N test process /illiT11111117

i

procedure Ttestform.ButtondClick(Sender: TObject);
var

dat,a,h,li,j,t.k : integer;

filehandle : integer;

fiepos,ibyte : integer;

rad : byte;

X,y : real;

ax,ay : integer;

num,movdis,movrad,movlev : integer;

delal,dela2,dela3,delad,roul,rou2,rou3 : integer;

begin
filehandle := fileopen('c:\My
Documents\pao\project\buffle.txt',fmopenread);

movlev := strtoint(edit10.text);//line

for h =1 to movlev do

begin

111101171 move wp-down /11111111111

roul :=59;//1 step=1 mm
/1’59 round/1 mm

delal := strtoint(edit7.text);//column

fori:=1toroul do

begin

for k := 1 todelal do

begin
parportl.valuesend:=40;
parportl.send;

end;

fork := 1 todelal do

begin
parport1.valuesend:=36;
parportl.send;

end;

fork := 1 todelal do

begin
parportl.valuesend:=34;
parportl.send;

end;

fork := 1 todelal do

begin
parportl.valuesend:=33;
parportl.send;

end;

end;

HHTTHTITT end move up-down ///11/1/]

rou3 := strtoint(edit] 1.text);

dela3 := strtoint(edit8.text);

// 50 step/round

//rou3 is the number of rotating step
for j :== 1 torou3 do

begin

fiepos := fileseek(filehandle,((j-1)*100)+h,0);



ibyte := fileread(filehandle,rad,1);

inspector.lines.add('Layer '+inttostr(h )+ From '+inttostr

(movlev));

inspector.lines.add('Step = "+inttostr(j)+'[ '+inttostr{rou3 )+

step per layer |');

inspector.lines.add('Data : radious = "+inttostr(rad));

inspector.lines.add(");

[T eotate T

for k := 1 to dela3 do

begin
parportl.valuesend:=24;
parportl.send;

end;

for k:= 1 to dela3 do

begin
parportl.valuesend:=20;
parport!.send;

end;

for k := 1 to dela3 do

begin
parportl.valuesend:=18;
parportl.send;

end;

for k := I to dela3 do

begin
parportl.valuesend:=17;
parportl.send;

end;

/7117711 end rotate /11111111111

[1HINTTTIHTE i-out pin /11111111117

//mum := strtoint(edit1 .text);
dela? := strtoint(edit9.text);
a := 55-rad;// distance of moving

movdis :=a div 2;

for 1 ;= 1 to movdis do //for in-out pin

begin

for k := 1to dela2 do

begin
parportl.valuesend:=76:
parportl.send;

end;

for k := 1 to dela2 do

begin
parportl.valuesend:=70;
parportl.send;

end;

for k := 1to dela2 do

begin
parportl.valuesend:=67,;
parportl.send;

end;

for k := 1 1o dela2 do

begin
parportl.valuesend:=73;
parportl.send;

end;

end;

W] end in-out /il

I move pin back /i1l

for 1 := 1 tomovdis do //for in-out pin

begin

dela4 := 10000;

for k == 1 to delad do

begin
parportl.valuesend:=73;
parportl.send;

end;

for k := 1 to dela4 do



begin

parportl.valuesend:=67; NI i
parportl.send; /11111111 end test process /11111111111
end; TN i e

fork :=1 to dela4 do
begin

parportl.valuesend:=70;

parportl.send; LT out taove /THTTTTTINT
end;

procedure Ttestform.outClick(Sender: TObject);

fork := 1 to dela4 do var

begin rou.dela : integer;
parportl.valuesend:=76; i.k : longint;
parportl.send; begin

end; rou := strtoint(edit].text);

dela := strtoint(edit2.text);
end; fori:= 1 to rou do

begin

11 T 7end move back///7111111i1117¢ for k := I todela do
11T show picture(building) /7771111111 begin
parportl.valuesend:=73;
parportl.send;
X :=630+(rad*cos(j*22/(7*12))); end;

y :=175+((101-h)+(rad*sin(j*22/(7*12))*cos(22/(5))));

ax :=0; for k := 1 todela do
ay :=0; begin
for =1 to 600 do parportl.valuesend:=67;
begin parportl.send;
if x>t then ax :=1; end;

ify>t then ay :=t;
end; {for t:= 0 to 600 do } for k := 1 to dela do
Canvas.Pixels[ax,ay]:= cIRed; begin
parportl.valuesend:=70;

/1111111111 end show picture //1///1111/ parportl.send;
end;
end; {fot i =0 to 99 do} for k := 1 todela do
end;//for j begin
fileclose( filehandle); parportl.valuesend:=76;

parportl.send;

showmessage('process completed'); end;

end; end;



showmessage('finish in out'’)

end;
end;

/1111 end move down /////1////
/111 lend move out /1T

1 step ignt /I
HIl move down /I

procedure Ttestform Button6Click(Sender: TObject);

var
procedure Ttestform.Button5Click(Sender: TObject); rou.dela : integer;
var

1.k : longint;
rou,dela : integer;

begin
i,k.f : longint; rou := strtoint(editS.text);
begin dela := strtoint{edit6.text);
rou := strtoint(edit3.text); fori:= 1 to rou do
dela := strtoint(edit4.text); begin
fori:=1torou do
begin

for k := 1 to dela do
begin
for k := 1 to dela do

parportl.valuesend:=17;
begin

parport].send;
parportl.valuesend:=33;

end:
parportl.send;

end;

for k := I to dela do
begin
parportl.valuesend:=18;
for k := 1 to dela do parport].send;
begin end;
parportl.valuesend:=34;
parportl.send;

for k := 1 to dela do
end;

begin

parportl.valuesend:=20;
fork :=1 to dela do

parportl.send;
begin end;
parportl.valuesend:=36;
parportl.send;
end;

for k := 1 to dela do
begin

parportl.valuesend:=24;
fork :=1 to dela do

parportl.send;
begin end;
parportl.valuesend:=40;
parportl.send; end;
end; showmessage('finish step round');
end;

end:

[ end step eight /1101
showmessage('finish up down')



@ MOTOROCLA
SN54/74LS373
OCTAL TRANSPARENT LATCH SN54/74LS374
WITH 3-STATE OUTPUTS;

OCTAL D-TYPE FLIP-FLOP :
WiTH 3-STATE OUTPUT | . OCTAL TRANSPARENT LATCH

WITH 3-STATE OUTPUTS;

The SN54/74L.S373 consists of eight latches with 3-state outputs for bus OCTA; D-;‘Y: E FLIP-FLOP
organized system applications. The flip-flops appear transparent to the data WITH 3- TE OUTPUT
(data changes asynchronously) when Latch Enable (LE)is HIGH. When LEis LOW POWER SCHOTTKY
LOW, the data that meets the setup times is latched. Data appears on the bus ) .

when the Output Enable (OE) is LOW. When OE is HIGH the bus outputisin
the high impedance state.

The SN54/74LS374 is a high-speed, low-power Octal D-type Flip-Flop fea-
turing separate D-type inputs for each flip-flop and 3-state outputs for bus ori-

ented applications. A buffered Clock (CP) and Output Enable (OE) is common éEs: :r::)é
to all flip-flops. The SN54/74LS374 is n.anufactured using advanced Low CASE 732-03
Power Schottky technology and is compatible with all Motorola TTL families.

e Eight Latches in a Single Package

e 3-State Outputs for Bus Interfacing

e Hysteresis on Latch Enable e - N SUFFIX
e Edge-Triggered D-Type Inputs PLASTIC
o Buffered Positive Edge-Triggered Clock 20 ! CASE 738-03
e Hysteresis on Clock Input to Improve Noise Margin 1

L

Input Clamp Diodes Limit High Speed Termination Effects

DW SUFFIX
PIN NAMES LOADING (Note a) sSoIC
: HIGH Low 1 CASE 751C-03

- 1

Do-D7  Datalnputs . 05U.L 0.25U.L.

LE - Latch Enable (Active HIGH) Input 0.5U.L 025 U.L.

cp Clock (Active HIGH going edge) Input 05U.L 025 UL

OE Output Enable (Active LOW) Input 0.5U.L. 025 U.L. ORDERING INFORMATION

- 65(@25)U.L. | 15(7.5) UL

Op—07  Outputs (Note b) e5) 5 SN54LSXXXJ  Ceramic
NOTES: j SN74LSXXXN  Plastic
a)1 TTL Units Load (U.L.) = 40 pA HIGH/1.6 mA LOW. SNEIESPPN SoiC

b) The Output LOW drive factor is 7.5 U.L. for Military (54) and 25 U.L. for Commercial
(74) Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (54) and
65 U.L. for Cc ial (74) Temp Ranges.

CONNECTION DIAGRAM DIP (TOP VIEW)

SN54/74LS373 SN54/74LS374
Vcc O7 D7 Dg Os Os Ds Dy 04 LE Vec 07 D7 Dg Og Os Dg D4 O CP
[20][v9][ve] (7] (6] (s | [re ] a1 v ] (] [ao][o] o] (7] (e (s [l (a1 (r2] [or]

> >

Ll Il e LTl T e T The] ™ wore: I I [ N | | K
OE Op Dg Dy Oy Oz Dy D3 O3 GND  The Flatpak version OE Oy Dy Dy 0y O Dy D3 O3 GND

has the same pinouts
(Connection Diagram) as
the Dual In-Line Package.

FAST AND LS TTL DATA
5-325



SN54/74LS373 « SN54/74L.S374

_ TRUTH TABLE -
LS373 PN : LS374
Dy Le | OE | o, o Dp te [ ©E [ o,
H H L | H H | o~ [ o[~
L H L L o~ v
X L L | Q X X H | z
X X H |z

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance

* Note: Contents of flip-flops unaffected by the state of the Output Enable input (OE).

LOGIC DIAGRAMS

. @ @ @ . Veo=PIN20

ﬁﬁﬁﬁﬁﬁﬁﬁ

|00 101 |02 |03 i04 05 |°s

®© ® ® ®@ ® ® ©

SN54LS/74LS373
@

LATCH
ENABLE

SN54LS/74LS374
® O] \@ ® ® ®
® Do Dy D2 D3 D4 Ds Dg |D7
w1 ) & & )\ &
cP D CP D CP D CP D cP D CP D cP D CP D
: Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
I ; I | ; | | | | |
ﬁt
o | 0o | o | o, | o3 | o4 [ os | o5 or
3 ® ® ® ® ®
GUARANTEED OPERATING RANGES
Symbol *  Parameter Min Typ Max Unit
Vee Supply Voltage 54 4.5 5.0 5.5 \
. : 74 475 ) 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54 -1.0 mA
74 -2.6
loL Output Current — Low 54 12 mA
. 74 24

FAST AND LS TTL DATA
5-326



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SN54/74LS373 « SN54/74LS374

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vin Input HIGH Voltage 20 v Z‘:f;ﬁ::zed Input HIGH Voltage for
viL Input LOW Voltage i: 2; v illl’fr::z::ed InputLOW Voltage tor
Vik Input Clamp Diode Voltage -065 | -1.5 Vv Vecec=MIN, iy =-18 mA
VoH Output HIGH Voltage E_;: zz :: \\i Zrc \?ﬂ_: pb::b'll"nlx?hHT:txan‘ bt
54,74 025 | 04 v loL=12mA Vce = Veoe MIN,
VoL Output LOW Voltage VIN=VjLor Vi
74 0.35 0.5 \ loL =24 mA per Truth Table
lozH Output Off Current HIGH 20 pA Vce =MAX, Voytr =27V
lozL Output Off Current LOW -20 | pA | Voo =MAX,VouT=04V
IiH Input HIGH Current S| Yoo RENYIN=27V
. 0.1 mA Vcc=MAX,ViN=7.0V
L Input LOW Current -04 mA Vcec=MAX, Vin=04V
los Short Circuit Current (Note 1) -30 -130 mA Vce = MAX
lcc Power Supply Current 40 mA | Voo =MAX
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C, Vg =5.0 V)
Limits
LS373 LS374
Symbol Parameter Min Typ | Max | Min Typ Max Unit Test Conditions
fMAX Maximum Clock Frequency 35 50 MHz
tPLH Propagation Delay, 12 18
tPHL Data to Output 12 | 18 i
CL=45pF,
tPLH Clock or Enable 20 30 15 28 - RL =667 Q
tPHL to Output 18 30 19 28
::;g::' Outbut Enable Time ;2 22 2(1) zg ns
IEIL-‘ZZ Output Disable Time 1: 2(5) :2 gg ns CL=5.0pF
AC SETUP REQUIREMENTS (T = 25°C, Vcc =5.0V)
Limits
LS373 LS374
Symbol Parameter Min Max Min Max Unit
tw Clock Pulse Width 15 15 ns
ts Setup Time 5.0 20 ns
th Hold Time 20 0 ns

DEFINITION OF TERMS

SETUP TIME (ts) — is defined as the minimum time required
for thee correct logic level to be present at the logic input prior to
LE transition from HIGH-to-LOW in order to be recognized and

transferred to the outputs.

HOLD TIME (t) — is defined as the minimum time following
the LE transition from HIGH-to-LOW that the logic level must
be maintained at the input in order to ensure continued

recognition.
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AC WAVEFORMS

tw tw—

LE Zt.a v \ /
_ 7 .
ts )
o0 ORRQRK__ XXNKXXAX
— PLH — {pHL
OUTPUT
Figure 1
OE 13V 13V OE 13V
tpzL tpLz tPzH 1PHZ VoH
Vout 13V 13V VouTt 13V 13v
VoL 05V
05V j
Figure 2 Figure 3
AC LOAD CIRCUIT
Vee
. SWITCH POSITIONS
L
SYMBOL SW1 sw2
Dt tpzH Open Closed
tpzL Closed Open

10 OUTPUT tpLz Closed " Closed
UNDER TEST tPHZ Closed Closed

L 5.0kQ

]: cy Sw2

* Includes Jig and Probe Capacitance.

Figure4
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SN54/74LS374

AC WAVEFORMS

0E 13V 1.3V
tpzL T Pz
. VOU_T 13V =13V
T VoL
05V
Figure 6
Figure 5
0E 13V
tPzH PHZ >VoH
Vout 13V =13V
05V
Figure 7
AC LOAD CIRCUIT
Vee
X SWITCH POSITIONS
L
SYMBOL SWi1 Sw2
Wi tpzH Open Closed
tpzL Closed Open
10 OUTPUT L4 DHDEDE tpLz Closed Closed
UNDER TEST tpHZ Closed Closed

o

b AM———

5.0kQ

. Sw2 l
{

* Includes Jig and Probe Capacitance.
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Figure 8
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