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FE : Final Control Element
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Initial Control Unit=1

Input Con. Unit /

E
Outp : Con. Unit "x"
Qutp : Mode " 01"
Xa=Xa+l1 Giritas

B Cc

4 a o ) a1
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3.2 (A9)

No

/ Input Mv

/

Xm=Xm+1

Yes

Outp : Con. Unit "x"
Outp : Mode " 02"
Outp : Mv

Inp : Pv

D Mode

Plot Table

Plot Mw

Plot Pv

No
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No

1

Qutp : Con. Unit " x"
Qutp : Mode " 00"
Outp : Sv

Inp: Pv

Plot Table
Plot Sv

Plot Pv

:

s

I/P:Sv,Para,Mode,Unit
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CONTROL UNIT : 1

38

Select Control Unit : 1..

0

B0

— Setpoint; -
—— Process

7

B

Kp(1)=t

50

Ti(1)=5

48

Td(1)=8

30

AT

ig

(SEC.)

Input ~ Sv:[55%

Check - Pu:[561%

Press [ANY-KEY] to imnput Sv , Press [Al to set PID

Press [B] to sele, con,unit , Press [Escl to Quit

g1l 3.4 s1wazBeasiemaiioianlulven duomatic

(&3]

160

b

£0

70

0

50

40

a0

20

ia

Press [Bl to sele.

CONTROL UNIT : 2

Select Control Unit ; 1..

s [\
~—— Process

Input - Mu:I651%

Check - Pu:l6612

Press [ANY-KEY] to input Sv

51 3.5 s1waziBeasiemaieaululvua Manual

(SEC.>

con.unit , Press [Esc] to Quit
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Initial Sv =00

Initial P+ =00

No

Data on

Serial Port 7

Inp : " Con. Unit"

Inp : " Con. Mede"

Xe=Xe+1

Manual Auto.

Cheek Con. Mode

L 1

Inp : "Mv" Inp: Inp & "S+"

Outp : "Pv" " Parameter" QOutp : "Pv"

l | l

B c D

510 3.8 urugiuanImIinuveilenILRY
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"Mv" =00

Manual

No

“Mv" =40
VT-
/Outp "B" : Mv /
F
D
Caleulate : " Mw"
Outp " B“ : " Mv"
Inp L} C“ ' " Pv“
F

41



42

3.3.2 wiunug
] -1 v = o 1w Yt 1 ) 1
wiremuquiiniiindalumsaiuquariandsaszuauns sl
winonszuums v lFTusunsuniuda Gasic [file.BAS) lumsfmun
o = a d 1
MIiu TaomadouTdsunsumunufaiiu Text Editor DUABNTIABIAIUYAND
9
pdnhuadlunyueauasuud (assembly [file.ASC]) uazidadhwaugudunn
([file.519]) et wloya (down load) HiunesneynIuveIneuiunesdauyanar g
o a = o ]

wosaoynsuveslulns Tswmaes 68HCI1 [6][7]  T10AZIBEAMITNNUYOINUILAI
9w - d' d‘! ] a'. a o 1 A 3) 9

quennsauaas ladaunugiizli 3.8 domiisaiuguisuinuszimuansuan v
unsuthunonszuaumsinzmdilsassyaumsiiauiugud Tudumsandede
msfiuaouiuApIdIMYAAT winwguIzaTasUdyaafinesneynauling

¥ i

Aondaneruniunauguiu auieli  dildyaiadenmilenauguiy 9 MW
guiziunardedyapamuguiusenianeidauyaande 1 uadmitenIunw
- gunsefudaaiannwesannsyld@oAagedu 500 seumatnu (e fazazin
msfadedomsszninnouiumeidauyaRataziitonuguiades N13119711Y04
wieawguansamiveon MiluaesInuadoiufe duomatic uay Manual  Tauly

1 =t = o a ;
lI‘FIﬁ3T'HNﬂlli"lﬂﬁ':ili]ﬂﬂﬂﬁﬂ'li'mﬂﬂu

3
= 1

1. Automatie ~ msvhauluTnyaticunsomieen hduaesnsgidoiu fie
asalusnfumssuansdweidimsudnuguuuy P a1nneuiauned
dauynna wazpsdiiaestlumssusuthninenszuaunsen
ADNTIAD AN ART INETNTAIANATILIUMSIUY. Automatic L1z
mdulsaszuiums llfwneuiumesdiuyana lunsdifimsfndedo
m3seninaeNRuaeidyaratasmizenufudates  milenlugy
Aozt 18 a i Widosdudau Tusunsuauqugiuulagiuy
wilsdafinarnudathadu

2. Manual mavnanuTnuadi MUWAIWANIL UM Manipulated 1AUAT
nnfeufiamesdyana  uazdemdunlsnszuums ldsneniianes
duynna Tunsdiimsinnedeaissznitnouiiunei duyananaz

] s ' =
ﬂuﬁﬂﬂ‘lﬂﬂnﬂlﬂ‘l’]’ﬂ\l HUWAIUANNIEN TN UL Safe Condition ﬁm:

' [
A -

] b4
A1 Manipulated 9 40 % w3oou 9 awi lddmua idesdulae

Tusunsunruqu



43
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i s aa a/ o
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o/ s

4. drudasdyanauseiududyaunizud (voltage to current converter)

' o g o aa
5 'muuﬂmﬁmmﬁmmnnauzaaﬂxﬂuﬁmjymmmaa (analog to digital converter)

£
L3

6. drunasdayananszuaiudaausadu ( current o voltage converter)

U o

TXD
: 2-WIRE DATA BUS

RXD ¢ A

SERIAL }—pf LLP
— »
INTERFACH4—]  68HCI1 DAC vIG
i
420mAY
FE
ADC

vC ¢ 4-20 mA] INSTRUMENT

CONTROL UNIT

DAC : Digital to Analog Converter
ADC : Analog to Digital Converter
IVC : Current to Voltage Converter

VIC : Voltage to Current Converter
5111 3.9 Tnsaadravesniasaiugy

T e
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To DAC

= From ADC
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Description Code | Initial value
Proportional Band P 100%
Control Function Standard P
MV Safe Value 0%
Control Mode Automatic
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/* CONTROL PROGRAM FOR ENGINEERING WORK STATION */

#include <conio.h>
#include <string.h>
#include <process.h>
#include <stdio.h>
ftinclude <graphics.h>
t#include <stdlib.h>

#include <dos.h>

#define TRUE 1

#define U ARRO 72
#define D_ARRO 80
#define MENU WIDTH 13
#define MAX ITEMS 3

char *menu_item[MAX ITEMS] = { "Automatic","Manual","Quit"};

/* char get_code(void); " */

/* void display menu(void); */
/* void draw_box(int left, int top, int width, int height); — */

/* void menu_action(char *item_name); */

void Initialize (void);
void CLEAR_VIEW (void);
void FINISH (void);

int v_pos;

int ErrorCode;
int GraphDriver;
int GraphMode;
int ANY KEY;
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int Mv;
int Sv;
int Pv;
int bc;
int x;
int m;
int n;
int d;
int ;
int Xa;

int Xm;

main()

{

union REGS r;
rx.dx=1;

r.h.ah=0;
r.h.al=0xe3;
int86(0x14,&1,&r);
MAINQ;

MAIN()
{
textbackground(BLUE);
clrser();
while(TRUE)
{
display _menu();
switch (get_code())
{
case U_ARRO : v_pos=(v_pos>0)? --v_pos : MAX_ITEMS-1; break;
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case D_ARRO : v_pos=(v_pos<MAX_ITEMS-1)? ++v_pos : 0; break;
case '\r': menu_action(menu_item[v_pos]); break;
}
}
¥

display_menu() /* Display menu */
{
int j;
textbackground(WHITE);
textcolor(BLACK);

draw_box(1,2,MENU WIDTH,MAX_ITEMS+2);

for(j=0;j<MAX_ITEMS;j++)
{
if(j==v_pos)
textbackground(GREEN);
gotoxy(3,j+3);
cputs( menu_item{j]);

textbackground(WHITE);

/*End of displsy menu */
draw_box(int left, int top, int width, int height)
{
int j;
char string[81];
window(left,top,left+width-1,top+height-1);  /* Defind box size */

clrser();

window(left,top,left+width-1,top+height); /* Draw bottom line*/
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for(j=1;<width-1;j++)
string[j] = "xC4';
string[width] = "0,
string[0] = "xDA";
string[width-1] = "xBF";

gotoxy(1,1); /* Display top line */
cputs(string);

string[0] = "xC0';

string[width-1] = "xD9";

gotoxy(1,height);

cputs(string);

for(j=2;j<height;j++)
{
gotoxy(1,4);
putch("xB3");

gotoxy(width,j);
putch(\xB3");
}
window(1,1,80,25);

} /*End of draw_box */

get_code(void)
{
char get_code;
char key;
if( (key=getch()) ==0)
return(getch());
else iflkey=="\') /* Press enter key */

return(key); /* Press other key */



else /* No any action */
return(0);

} /* End of get code */

menu_action(char *item_name)

{
gotoxy(1,25);
clreol();

if(strcmp(item name, "Automatic") ==0)

AUTOQ;

if(stremp(item name, "Manual")==0)

MANUAL(Q;

if(stremp(item_name, "Quit") == 0)

{
FINISHO);
exit(1);
}
} /* End'of menu_action */
AUTO()
{
be=1; /* Initial Control Unit 1 */
Initialize(); /* Set system into Graphics mode */

CLEAR_VIEW();

do

{

TABLE(); /* Run plot table AMP.[%]&TIME (sec.) */
DOC_Sv(be);

1= Sv*3;
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gotoxy (38,25);
scanf ("%d",&Sv);

bar (100+d-1,352-1,100+d+2,352-(Sv*3));

do
{
Xa=Xa+l;
if(Xa>10)
{
Sv_Send(Sv);
READ Pv(PV);

PLOT Pv(Pv,bc);
PLOT Sv(Sv);
delay(500);
}while(kbhit()==");
ANY _KEY=getch();
switch(ANY KEY)
{
case 97 : PARA (bc);break;
case 98 : be=UNIT();break;
default :;
}
}while(ANY _KEY!=27);
FINISH();
}

MANUAL()
{
be=1;
Initialize();
CLEAR_VIEW();

/* input Sv */

/* Press A to enter parameter */

/* Press B to select control unit */

/* Initial Control Unit 1 */

/* Set system into Graphics mode */
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do

{
TABLE(); /* Run plot table AMP.[%]&TIME (sec.) */
DOC_Mv(bc);
1=8v*3;
gotoxy (38,25);
scanf ("%d",&Mv); /* input Sv */
bar (100+d-1,352-1,100+d+2,352-(Mv*3));
Sv=My;
do
{
KXm=Xm+1;
if(Xm>10)
{
Mv_Send(Mv);
READ Pv(Pv);

PLOT Pv(Pv,bc);
PLOT Sv(8v);
delay(500);
ywhile(kbhit(==");
ANY KEY=getch();
switch(ANY KEY)
{

case 98 : be=UNIT();break; /* Press B to select control unit */

default :;
}
}while(ANY KEY!=27);
FINISH();
}



TABLE(Q)
{

int x,i=0;

char percen[11][4]={"100"," 90"," 80"," 70"," 60"," 50"," 40"," 30"," 20"," 10"," 0"};

rectangle (0,0,639,479);

setcolor(9);

rectangle (100,50,550,350);

for (x=0;x<101;x=x+10)

{
line (x*4.5+100,50,x*4.5+100,350); /* X-AXIS */
line (100,x*3+50,550,x*3+50); (X M axis ™/
outtextxy (70,x*3+45 percen[i]); P %% */
1=i+1;

}

setcolor(7);

line (99,351,99,20);

line (99,351,570,351);

outtextxy(90,10,"(%)");

outtextxy(570,347," (SEC.)");

}

DOC Sv(bc)

{
outtextxy (122,430,"Press [ANY-KEY] to input Sv , Press [A] to set PID");
outtextxy (127,465,"Press [B] to sele. con.unit , Press [Esc] to Quit");

gotoxy (45,25);

gotoxy (35,2);
printf ("CONTROL UNIT : %d\n",bc);



gotoxy (55,2);
pnntf (n n);

DOC_Muv(bc)
{
outtextxy (220,430,"Press [ANY-KEY] to input Mv");
outtextxy (127,465,"Press [B] to sele. con.unit , Press [Esc] to Quit");

gotoxy (45,25);

gotoxy (35,2);
printf ("CONTROL UNIT : %d\n",be);
gotoxy (55,2);

pﬂﬂtf (n n);

PARA(int Kp[])
{
gotoxy(72,11);
printf("Kp(%d)=",bc);

gotoxy(78,11);
printf("%d",Kp[bc]);

gotoxy(72,11);
printf("Kp(%d)=",bc);

gotoxy(78,11);
scanf("%d",&Kp[bc]);
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PARA Send();

UNITQ

int a;
gotoxy(55,2);
printf("Select Control Unit :..");
gotoxy(76,2);
scanf("%d",&a);
CLEAR_VIEW();

return(a);

PLOT _ Sv(int Sy)

{
d=d+1;
bar (100+d,350-(Sv*3),100+d,352-(Sv*3));
gotoxy(31,25);

printf("[%6d]% ",Sv);

PLOT_Pv (int Pv,int bc)
{
mt key;
x=x+1;
line (100+m,350-n*3,100+x,350-(Pv*3));
if (x>445)
{
CLEAR_VIEW();
TABLEQ;
DOC_Sv(bc);
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PLOT_Sv(Sv);
}
m=x,n=Pv;

gotoxy(56,25);

printf ("[%d]% ",Pv);

Sv_Send(bc)
{
union REGS r;
r.h.ah=1;
r.h.al=bc;
int86(0x14,&r,&r);
delay(100);

r.h.ah=1;
r.h.al=00;

int86(0x 14,&r,&r1);
delay(100);

r.h.ah=1;
r.h.al=Sv;

int86(0x14,&r,&r);

Xa=0;
}

Mv_Send(bc)
{
union REGS r;
r.h.ah=1;
r.h.al=bc;

/* Send Control Unit */

/* Send Mode 00 */

[* Send Sv */

/* Send Control Unit */
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int86(0x14,&r,&r);
delay(100);

r.h.ah=1;

r.h.al=02;

int86(0x14,&r,&r); /* Send Control Mode 02 */
delay(100);

r.h.ah=1;
r.h.al=Mv;

int86(0x 14, &r,&r); 7* Send My */

Xm=0;
}

READ Pv()

{
union REGS 1;
r.h.ah=2;
int86(0x 14, &r,&r);

Pv =r.h.al; /*Read Process Variable */

PARA Send(be,Kp)
{
union REGS r;
r.h.ah=1;
r.h.al=bc; /* Send Control Unit Number */
int86(0x14,&r,&r);
delay(100);



r.h.ah=1;

r.h.al=01; /* Send Control Mode 01 */
int86(0x14,&r,&r);

delay(100);

r.h.ah=1;
r.h.al=Kp; b Jig
int86(0x 14, &r,&r);

delay(100);

void CLEAR_VIEW (void)

{
clearviewport();
x=0;
m=0;
n=0;
d=0;
}
void FINISH (void)
{
closegraph(); /* Close Graphic Mode */
}

void Initialize(void)
{
GraphDriver = DETECT; /* Request auto-detection */
initgraph( &GraphDriver, &GraphMode, "" );
ErrorCode = graphresult(); /* Read result of initialization*/

if( ErrorCode != grOk ) /* Error occured during init */
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'Control Program for "Fail to Control"

include "regs11.1ib"

declare count
declare Cu
declare Mode
declare Para
declare Kp
declare Pv
declare Sy
declare My
declare Pv1
declare Data
declare Conmax
declare Conmin
declare Sport

declare Plus

main:
pokeb baud,$30
pokeb scerl,$00

pokeb scer2,$0¢

DO
gosub delay
Sport = SCSR AND §$0020 'Check Serial Communication Register

if Sport <> 00 'Have Data in Serial Communication Reg.



gosub delay
Plus =00
Cu = inkey()

if Cu =301

gosub control

else

gosub uncon

endif

gosub plusfree

endif

LOOP

end

control:
Mode = inkey()
if Mode = $00
gosub delay
Sv = inkey()

gosub autom

if mode = $01

gosub param

else
gosub manual
endif

return

76

'Reset Commu. Failuer

'Select Control Unit 01

'Select Another control Unit

'Read Mode From Serial Port

'Select Automatic Mode

'Read Setpoint Variable From Serial Port

‘Jump to Automatic Control

'Select Input Parameter

'Select Manual Mode



autom;: 'Automatic Mode

Conmin =0

Conmax = 100

Pvl =Pv + Pv - Data

Mv = Kp*(Sv + (Sv-Pv1) / 2)

if Mv > Conmax

Mv = Conmax

endif

if Mv <Conmin

Mv = Conmin

endif

Data =Pyl

gosub output Jump to Send Output

gosub pvsen

return
param: 'Input Parameter Mode
Kp = inkey() 'Read Setpoint From Serial Port
gosub delay
return
manual: 'Manual Mode
My = Inkey() "Read Mv From Serial Port

gosub output

gosub pvsen

T



return

delay:
for count =1 to 100
next

return

output:
pokeb portb,Mv
Pv = peekb(portc)
gosub delay

return

pvsen:
pokeb scdr,Pv

return

uncon:
gosub autom

return

plusfree:
Plus = Plus + 1
if Plus >= 500

gosub output

else
gosub autom
endif

return

'500 Cycle is Commu. Failure
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'Control Program for "Fail to Down scale"

include "regs11.lib"

declare count
declare Cu
declare Mode
declare Para
declare Kp
declare Pv
declare Sv
declare My
declare Pﬂ
declare Data
declare Conmax
declare Conmin
declare Sport

declare Plus

main:
pokeb baud,$30
pokeb scerl,$00
pokeb scer2,30¢

DO
gosub delay
Sport = SCSR AND $0020 'Check Serial Communication Register

if Sport <> 00 'Have Data in Serial Communication Reg.
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gosub delay
Plus = 00 'Reset Commu. Failuer
Cu = inkey()
if Cu=$01 'Select Control Unit 01

gosub control

else
gosub uncon 'Select Another control Unit
endif
gosub plusfree
endif
LOOP
end
control:
Mode = inkey() 'Read Mode From Serial Port
if Mode = $00 'Select Automatic Mode
gosub delay
Sv = inkey() 'Réad Setpoint Variable From Serial Port
gosub autom Jump to Automatic Control
if mode = $01
gosub param 'Select Input Parameter
else
gosub manual 'Select Manual Mode
endif

return



autom: _ 'Automatic Mode

Conmin =0

Conmax = 100

Pvl =Pv + Pv -Data

Myv = Kp*(Sv + (Sv-Pv1)/2)

if Mv > Conmax

Mv = Conmax

endif

if Mv < Conmin

Mv = Conmin

endif

Data = Pv1

gosub output Jump to Send Output

gosub pvsen

return
param: 'Input Parameter Mode
Kp = inkey() 'Read Setpoint From Serial Port
gosub delay
return
manual: 'Manual Mode
My = Inkey() "Read Mv From Serial Port

gosub output

gosub pvsen
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return

delay:

for count=1 to 100

next

return

output:
pokeb portb,Mv
Pv = peekb(portc)
gosub delay

return

pvsen:
pokeb scdr,Pv

return

uncon:
gosub autom

return

plusfree:
Plus =Plus + 1
if Plus >= 500
Mv =00

gosub output

else
gosub autom
endif

return

'500 Cycle is Commu. Failure
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'Control Program for "Fail to Full Scale"

include "regs11.lib"

declare count
declare Cu
declare Mode
declare Para
declare Kp
declare Py
declare Sy
declare Mv
declare Pvl
declare Data
declare Conmax
declare Conmin
declare Sport

declare Plus

main:
pokeb baud,$30
pokeb scerl,$00

pokeb scer2,50c

DO
gosub delay
Sport = SCSR AND $0020 'Check Serial Communication Register



if Sport <> 00
gosub delay
Plus = 00

Cu = inkey()
if Cu=$01

gosub control

else

gosub uncon

endif

gosub plusfree

endif

LOOP

end

control:
Mode = inkey()
if Mode = $00
gosub delay
Sv = inkey()

gosub autom

if mode = $01

gosub param

else
gosub manual
endif

return
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'"Have Data in Serial Communication Reg.
'Reset Commu. Failuer

'Select Control Unit 01

'Select Another control Unit

'Read Mode From Serial Port

'Select Automnatic Mode
'Read Setpoint Variable From Serial Port
'Jump to Automatic Control

'Select Input Parameter

'Select Manual Mode



autom: ' Automatic Mode

Conmin =0

Conmax = 100

Pvl =Pv + Pv - Data

Mv = Kp*(Sv + (Sv-Pv1)/ 2)

if Mv > Conmax

My = Conmax

endif

if Mv < Conmin

My = Conmin

endif

Data = Pvl

gosub output Jump to Send Output

gosub pvsen

return
param: 'Tnput Parameter Mode
Kp = inkey() 'Read Setpoint From Serial Port
gosub delay
return
manual: ‘Manual Mode
' Mv = Inkey() "Read Mv From Serial Port

gosub output
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gosub pvsen

return

delay:

for count=1 to 100

next

return

output:

pokeb portb,Mv

Pv = peekb(portc)

gosub delay

return

pvsen:
pokeb scdr,Pv

return

uncon:
gosub autom

return

plusfree:
Plus =Plus + 1

if Plus >= 500

Mv =100
gosub output
else

gosub autom
endif

return

'500 Cycle is Commu. Failure
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