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Abstract
This project uses microcontroller technology for controlling temperature by using visual
basic program to control all system. Temperature detector measures the value of the temperature
and send this value to microcontroller for process the result. Microcontroller will compare
between the measured value and the set point value. If the measured value doesn’t match with
the set point value, the instrument will be commanded to control the temperature. When the
temperature is the required value, the instrument will be stopped. The measured value will be

shown the resulting graph through visual basic program.
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2.2.7 MEImURULERE M3 NFf3WuE (Proportional plus integral Control)
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2.2.10 PID control
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Triac Driver Miimnldiunmsnaaseiifio Moc3o2iM Teefigaiandaasi fearuldn
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ANODE [ G[[MANTERM 1—] — 6
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-

4
z‘ljﬂ 16 Schematic Optoisolator triac driver
(N) ANYULNIBUDNYD Optoisolator triac driver
() 2199579 Tuves Optoisolator triac driver
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2.3.3 TednuguissdIni (Voltage regulator IC)
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oo o S o =] b o
B msmuquussauddhnszuaassiidouduunfemsaduguiaeldledaiugu

usagu A utesnnmoluda ledn 2995 5190537191999 (reference source)

NIV

niSoufoudyana (comparator amplifier) #3UAIUAY (control device) uazmitlosiulvian
17U ( overload protection) lodnauguus s Irldhannsauisdnvusvanssau e niya
1% 3 uuvie wuunsedu I manasi uuuussiuTidhauasit nszua Wi e ninavesves
ToFmauguus win Tfhiivundad 100 Sasuendiuleudeszdudlu 10 wewd nisda
29935904 Tadaruquussdnliih awsadh ldihmsziledalruquussduIvdidiingde
onNMBUBNIALI 391 fauaaslugi 17 sia vesToSaamquussdu Tfhuuuussdulidh
vanasfiuasuvuuseiuTnhaunsiife MC78XX oz MCT9XX muddu e XX aoef
Fwvztwenszauveus LA

O

[F3)

|w

717 17 TeFmuguuseduintth

E 4 1
nerasvide 19uvesledaruguus sdu i isnuns sdu Tddhuanuazauned

waznuulTusmsedu Iiihieniyald daguf 18

Code Pin | Pin2 Pin 3
78XX Input Ground | Output
79XX Ground Input Output

1 18 nihflvesvdeldsuvesledaruguussdulnd
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2.3.4 Tulnsneulnsaned (Microcontroller)
A r- | - U o l:o g
luinsaeuInsamesMiden1sie PIC 16F877 SefiquaniiRaedisnnuumimun 40

pin 1¥funnuddaygrannfin s0-20MHz uasimizsanud Ttlsunsauvuuvas 8 Alaidsa

(8K x 14 bit) wazwieanusfoyausy 368 Tud Tniaeanuddnson 256 lud linedn
g o o ° Y- | as oy =

A-E fhumedaduendya $1uam 331 i Tugautlasdyapaneuzaemiluainea ues filuga

fom1soynsy (USART) apuaussunasfuiindunes5ilagegn 15  unas wuuvas

o a o | I ¢ ) ¢
apvauvidygaudmees Tdvnmeuen 1¥1W@es 2-5.5T0d TnTzuadaiuazreiaues

4 )
WOIA 25 nﬂallﬁmﬂ

WEtRvee —af1 N/  40|y-e— RB7/PGD

RADAND w—ae(]2 [} =—s= RBO/PGC
RA1/AN1 =—»[]3 [} »—»+ RBS
RAVANZIASEF-ICVRES et [] 4 [} -e—e- RB4

RAANINREH st [] & [J»—» RBUPGM
RANTOCKI/C10UT e []6 [} @—e RB2
RASIANA{SSIC20UT wmee[]7 'Y o= RBI

RED/RIVANS =—a=[]8 [} RBOJINT

REVWF/ANG <—a-[]8 [] st V00

RER/CS/ANT ~=—a-[] 10 [ o— &=
VDD et ] 11 ] e RD7/PSF?
Voo e [ 12 [} »—= RDB/PSPB

OSCI/CLKIN e ]
0SC2/CLKOUT g
RCOMIOSOMCKI ~s—sm]
RCITOSYCCP2 g []
RC3/SCK/SCL wpmen[]
RODPSFD ]

RO1/PSP tma=[]

PIC16FATATIBT4A

) »—e RDS5/PSP5

'} a—s RDA/FSP4
}a—a RCZ/RIDT
F} a—s RCOMUCK
[} e RC5/SDO
Y-e—s RC4/SDISDA
[} wwe ROIPSEI
Ffa—w RDZ/PSF2

DRNERENBBEL88LRENE8s

11l 19 uaras TuTnsneuTnsaimed PICI6FET?

235 1dwaed DS1620

DQ 3-Wire Input/Output
CLK/CONY 3-Wire Clock Input and Stand-

alone Convert Input

oo §[1 Ve RST 3-Wire Reset Input
cx/conv L] 2 6 [ T
enp [ 4 8 Toces THIGH High Temperature Trigger
TLOW Low Temperature Trigger

TCOM High/I.ow Combination Trigger
VDD Power Supply Voltage (3V-5V)
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Package LazMuvusvI909 lod DS1620

o undesiolnlildoglugae 2.7 81 5.5 Taad

e FuM3Sngungl -55 °C 9 +125 °C AwazBen 0.5 °C. ¥ie -67 °F B4
+257 °F amuadon 0.9 °F msulasavesquvgildidlusmisisnenc:
Ve Tusfiu 1 Sund ‘

o miswwiadoudeyasenszirumsfemsuuueynsulasifaedygnu
31y (CLK, DQ, RST)

¥ W

o fadufluui DIP 8-pin w30 SOIC Asgilduuy

MsB LSB
[(xIxIx[x[x|xfx]1jfa]1[{oJof1]{1]1]0]
Temp=25C
@
TENP | DIGITAL OUTPUT | DIGITAL OUTPUT
{Binary} {Hex)
+125C 011111010 00FAD
|_+25°C 900110010 g03Zh
+0.5C 9 00006001 8001h
+°C 0 00000000 g00%h
0.5C EREEERERE] 01FFh
-28°C 111001119 01CEh
45¢ 1 16010010 0192h

)

plﬁ 20 () gﬂsmwﬁayaqmwgﬁﬁ DS1620 9499001

@ maalasdeyagamglivimaluudidumegiu 10

mshuues DS1620 M15§a9TH DS1620 sedumnnsdeyamidsvoswsiigungs
v DS1620 flow vintiudalefiesezaedoyandueenin Fugtuuudoyad 1dunfussiiy
Hfoyneynsuuuin 9 Sads 17 20 (n) Tnadeyafi Ds1620 deoomminezifudinudines
W3 00Uy 2 ﬁ’aifuﬁqﬁmmmiﬂﬁ"m’fagaiﬁagﬂugﬂsmmlmmﬁugm 10 i Fagalfl 2 (1)

o QA o y or : 1, 1 =}
dmSugumgiinleddriimusetaldnuesegiugas -55 °c fia +125 °c Anuaziden 0.5 °C
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ar L4 Qr L4 A o) = :‘
Request to Send (RTS) 19dwsudadyanuludlupunsomsosiuiiilumsSonioaiies
¥
| o =S 1w d [ o </
dedygmuumie TD dygnuiies1Fgiu cTs gunseisu nnldsy Fygiw RTS 9zasae

FaesimdouazTudana ldvsats manioufzdedgyanueenlifias CTs

. I 4
Clear to Send (CTS) iioawdugiuilogluanizend (Negative Voltage W30a090"17)

] dw o w ] [
wneanud gunsaisuddwend) wienes Sudoyaudn

» 1 4
Data Set Ready (DSR) tlomodygnaiiogluaniizeou (aensno) sziilunisuen

Tuinsnoufiwme i wiouieedelandr

Signal Ground (8G) WimihnduszAuussdudradadmiunnqmeduaaeziusaduiiy
«0” iloieunumedygadus

»
-~

. - o o 9 = A ¥ ~
Data Terminal Ready (DTR) fsunundsiladuuivilldeau (aa9n70”) wanioufiez

Andesudadoya
2.3.7 Ysunsudvrasw@n 6 (Visual Basic 6)

ﬁ'ugmﬁmﬁu Visual Basic 6.0 11 BASIC 1éwanndu T a.f. 1963 1A Thomas
Kurtz Taonduadwdenenisdilwazmslday smv‘%«msﬁnmiugﬂuun Interpreter A
femiSvemmussin deanldimnidy ow-Basic iy Interpreter vUsELUFIRMS
pos avauil n.a. 1982 WBMuarwamnsolunsdszyiana Tasmsdanuilszdwssin
980 LAz 1¥3UNDUYDY Sub Program User Define 40 i38n91 QUICK BASIC Visual Basic
Sunmaoufiuneif IdsumswannAeios Aus QUICK BASIC 11n32afa PDS BASIC
21n1fu Microsoft Idrinemannsiiufduiufsenadidfundemenfinnesunldlums
penuuUNm1 BASIC vuiilufiunvead1h Visual Basic Visual Basic ifuntnenfiuned f
flszAnSamas uazesnuuuuuieauuus sl §EnT Windows 131 Visual vianuie
st 1¥ad1efnseruflfuuns 10 (GUI : Graphic User Interface) #1 BASIC 1ifudhfi
gou19mn (Beginner All-Purpose Symbolic Instruction Code ) 1uﬁ1{i)$ﬁljﬂﬁﬂﬂ Visual Basic

#1901 VB
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Tasunsy PIC 16F877

#define PIC16F877_
#include <16F877.h>
#defme DQxD PIN_C2
#define CLKxD PIN Cl1
#define RSTxD PIN C0O
#define TxD PIN_Cé
#define RxD PIN_C7

43

#tuses WDT,HS NOPUT,NOPROTECT , BROWNOUT ,NOLVP,NOCPD,NOWRT ,NODEBUG

#use delay(clock=20000000)

#use r5232(baud=9600 ,xmit=TxD,rcv=RxD,restart_widt)

#use fast_io(C)
#use fast_io(D)

unsigned intc_l,c_2,r cr cs,r ce,im_1,m_2,modekey,c out,s txxx;

double temp_off,temp_read,buffer_t[12],1_upper,i_lower,temp_l,temp h;

char d in,buffer rx[20],c_in;
void check();

void check1();

void check_mode();

void check_fm();

void check_fn();

void check_reset();

unsigned int check_c(char Data);
void clear_buffer_rx();

void onoff_control();

char t_out(unsigned int Data);
void setting();

void setmode();

void readtemp();

void control{);



void send_out();

void DS1620_InitTemp(void);

unsigned int DS1620_GetTemp(void);

void DS1620_Write(unsigned char Data);

void readtemp_ds18s20();

void Showtemp();

int DS1620_ Read(void);

#INT RDA

void rs232_isr(){

disable_interrupts(GLOBAL);
disable_interrupts(INT_RDA);

d_in = getc();
rc=rc+l;
buffer rx[r c]=d in;
if (d_in =="E') {r_ce =r_c; check();
1
enable_interrupts(GLOBAL);
enable_interrupts(INT_RDA);
}
void main(){
restart_wdt();
setup_wdt(WDT 2304MS);
enable_interrupts(GLOBALY),
enable_interrupts(INT RDA);
setting();
set_tris D(0);
DS1620 InitTemp();
readtemp();
restart_wdt();
while(1){

restart_wdt();



iflm_2 == 0){putc('0');putc('0);}

check1();

setmode();

ifim_2){
if(s t==0){ putc('G");s_t = 1;output_high(PIN_D7);}
readtemp();
send_out();

control();

restart_wdt();

It /!

void check(){
restart_ wdt();
I C=Tr Ce;
while (c_1){
if (buffer_rx[r_c] !="8"){

if(r c=0){
c 1=0;

c 2=0;
m_1=0;
rc=1;
rcs=0;

r ce=0;

clear_buffer rx();

}
else if (r ¢ 1= 0){

else iflbuffer_rx[r_cj=—"'S"){



C1=0;
C2=1;
I Cs=Tr¢;
}
rec=rc-1;
}
restart_wdt();
}
" /"
void check_mode() {
restart_wdt();
if((r_ce-r_cs)==9){
modckey = I;
for (i=0;i<7;i++){

restart_wdt();

}

buffer t[i] = check c(buffer_rx[r_cs + 2 +i]);
}

clear_buffer rx();

"

void check_reset(){

restart wdt();

if ((r_ce-r_cs)==13) {

if (buffer rx[r cs+2] = "1}
setup wdt{WDT _18MS);

delay ms(20);

}

}

It
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void check1(){
restart_wdt();
while (c_2) {
if{ buffer_rx[r cs + 1] ="1"){check_mode();}
if{ buffer_rx[r cs+ 1] =="4"){check_reset();}

¢ 2=0;
}
restart_wdt();
}
/! //

unsigned int check_c{char Data){
unsigned int datal;
restart_wdt();
switch(Data) {
case '0' : datal = 0; break;
case'l' : datal = 1; break;
case '2' : datal = 2; break;
case 'Y : datal = 3; break;
case '4’ : datal = 4; break;
case '5' : datal = 5; break;
case '6' : datal = 6; break;
case '7" : datal = 7, break;
case '8’ : datal = 8; break;
case '’ : datal = 9; break;
case 'X' : datal = 0; break;
}
restart wdt();
return(datal);

}
I 1/

void clear_buffer rx(}{

restart_wdt();



for (i=0;i<20;i++){
buffer rx[i] = 0;

}

restart_wdt();

}

I

void setting(){

H

restart_wdt();
set_tris_D{(0);
set_tris_C(0x80);
output_D(0);
output_C(0);

c 1=0

c2=0
m_1=0;
m2=10;

rc=0;

r ce=0;

r cs=0;

5 t=0;

modekey = 0;
c_out=0;
temp_off = 0;
temp_recad = 0;
for (i=0;i<12;i++) {buffer t[i] =0;}
clear_buffer rx();
i=0;

d in=0;
c_in=0;

restart_wdt();
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void setmode() {
restart_wdt();
while(m_1){
if (modekey == 1){
temp_off = (((buffer_t[0]*10)+buffer_t[1]) +(buffer_t[2]/10));
t_upper = ((buffer_t[3]*10)+buffer_t[4])/10;
t lower = ((buffer_t[5]*10)+buffer_t[6])/10;
m 1=0;
m2=1;
temp h= (temp_off + t_upper);
temp 1= (temp_off - t_lower);
if (temp_off >= 40) && (temp_off < 42.5)){temp_h =temp_h - 2 ;}
else if ({(temp_off >= 42.5) && (temp_off < 48)){temp_h=temp _h-1.5;}
else if (temp_off >= 48) && (temp_off < 53.5)){temp_h=temp h -1 ;}
else if ((temp_off >= 53.5) && (temp_off < 58)){temp_h =temp h-0.5 ;}
else if ((temp_off >= 58) && (temp_off < 60.5 )){temp_h =temp _h ;}
if (temp_off >= 40) && (temp_off < 42.5)){temp_1=temp_1 - 0.5 ;}
else if ((temp_off >= 42.5) && (temp_off < 49)){temp_[ =temp 1 ;}
else if ((temp_off >= 49) && (temp_off < 54)){temp 1 =temp_1+ 0.5 ;}
else if ((temp_off >= 54) && (temp_off < 57)){temp_l=temp 1+ 1;}

else if ((temp_off >= 57) && (temp_off < 60.5)){temp _1=temp I+ 1.5;}

}

}

restart_wdt();

}
1 //
void readtemp() {

unsigned int iii;
restart_wdt();

iii = DS1620_GetTemp();
temp_read = iii;

temp_read = (temp_read/2);



restart wdt();

}
1/ //
void control(){

restart_wdt{);

onoff_control();
restart_wdt();

}
" 1/

void onoff_control(){
unsigned int ii;
restart_wdt();
/fii = temp_read*2;
foutput_D(ii);
if (temp_read >= temp_h) {
output_low(PIN_D7);
}
else if (temp_read <= temp_I) {
output_high(PIN_D7);
}restart wdt();

}
" /!

void send_out()}{
double x1,x2,x3;
long Datal;
unsigned int Data2;
restart_wdt();
Datal = (temp_read * 10);
Datal = (Datal % 10);
x3 = Datal;
Datal =temp_read;

Datal = Datal % 10;



x2 = Datal;

Datal = (temp_read - x2) / 10;
Datal = Datal % 10;
x1 = Datal;
putc('C");

putc(T);

putc(N");

Data2 = x1;
putc(t_out(Data2));
Data2 = x2;
putc(t_out(Data2});
Data2 = x3;
putc(t_out(Data2));
putc('E");
restart_wdt();

}
1 11

unsigned char t_out(unsigned int Data){

unsigned char Datal;
restart_wdt();
switch {Data){
case 0 : Datal ='(";break;
case | : Datal ='1";break;
case 2 : Datal = '2";break;
case 3 : Datal ='3";break;
case 4 : Datal ='4';break;
case 5 : Datal ='5";break;
case 6 : Datal ='6";break;
case 7 : Datal ='7";break;
case 8 : Datal ='8'";break;
case 9 : Datal ='9'";break;
}



restart_wdt();
return(Datal);

}

I

void DS1620_InitTemp(void){
restart_wdt();
output_low(RSTxD);
output_high(RSTxD);
DS1620_ Write(0x0C);
DS1620_ Write(0x02);
output_low(RSTxD);
output_high(RSTxD);
DS1620 Write(OXEE);
output_low(RSTxD);

restart_wdt();

i

i/

i

unsigned int DS1620_GetTemp(void){
unsigned int Data;
restart wdt();
output_high(RSTxD);
DS1620_Write(OxAA);
Data = DS1620_Read();
output_low(RSTxD);
restart_wdt();

return(Data);

!
void DS1620_Write(unsigned char Data){
unsigned char i0;
restart wdt();

set_tris_c(0x80);
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}

output_high(CLKxD),

for (i0=1; i10<=8; 10++) {
output_low(CLKxD);

output bit{DQxD,(Data & 1));
output_high(CLKxD);

Data = Data >> 1;

}

restart wdt();

"

int DS1620_Read(void){

/s

unsigned int Data;
unsigned int T;
unsigned char i0;
restart_wdt();
set_tris_c(0x84);
Data=0;

T=1;
cutput_high(CLKxD);
for (10=0; i0<8; i0++) {
output_low(CLKxD);
if (input(DQxD) == 1){
Data=Data + T;

}
output_high(CLKxD);
T=T*2;

t

set_tris_c(0x80);
restart wdt();

return{Data);
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Tﬂsunsu Visual Basic

Dim modekey As Integer, md As String, pm As Integer, pmd As String, pn As Integer, pnd As
String, st As Integer
Dim c_out As String, temp_check As Integer, temp_off As Double, temp_on As Double, temp_x
As Double, t_upper As Double
Dim temp_in As Integer, t1_in As Integer, t2_in As Integer, t3_in As Integer, charin As Integer,
t_lower As Double
Dim charout As String, t1 As String, t2 As String, t3 As String, t4 As String, t5 As String
Dim t6 As String, t7 As String, t8 As String, t9 As String, t10 As String, t11 As String, t12 As
String
Dim kp As Integer, ki As Double, kd As Double, kid As Integer, kid_1 As Integer, kid 2 As
Integer
Dim usb_count As Integer, usb_set As Boolean, t As Double, c_in_d As String, c_in As String
Dim ¢_out d As Integer, templ_in As Double, temp2_in As Double, tempg As Double, cln As
Integer
Dim c2n As Integer, c3n As Integer, t4_g As Integer, ch_in As String, i As Integer, temp_out As
Double
Dim ki_1 As String, ki 2 As String, kd_1 As String, kd_2 As String, kp_in As Integer, timeg As
Double
Dim tlc As String, t2¢c As String, t3¢ As String, t4c As String, tSc As String, tbc As String, z As
Double, xxx As Integer, xxxx As String
Private Sub Form_Load()

Me.Height = 8227.4995

Me.Width = 14760

Picturel.AutoRedraw = True

Call drawgraph]l

Call form_const

Call form _reg

Call form_set

End Sub



Sub drawgraph1()
Picture1.Scale (-10, -41.5)-(38, 4.5)
Picture].BackColor = vbWhite
Picturel.ForeColor = vbBlack
Picturel.Line (0, 0)-(26, 0)
Picturel.Line (0, -37.5)-(0, 0)

For X=0To 10
Picturel.Line ((2.5 * X), 0)-((2.5 * X), 0.8)
Picturel.CurremtX=(2.5*X) - 1
Picturel.CurrentY =2
Picturel.Print (X * 100)
Next X

For Y =0To -10 Step -1
Picturel.Line (-0.3, (3.5 * Y))-(0, (3.5* Y))
Picturel.CurrentX = -2.2
Picturel.CurrentY = (3.5 * Y)-09
Picturel.Print (Y * -10)
NextY
Picturel.CurrentX = 27
Picturel.CurrentY =0
Picturel.Print "Time(Sec)"
Picturel.CurrentX = -2.4
Picturel.CurrentY = -40.75
Picturel.Print "Temp{C)"

End Sub

Sub drawgraph3()
Picturel .ForeColor = vbBlue
Picturel.Line (29, -34)-(30.5, -34)
Picturel.CurrentX = 30
Picturel.CurrentY =-35.25
Picturel.Print" Temp Set"

Picturel.ForeColor = vbRed
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Picturel. Line (29, -29.75)-(30.5, -29.75)
Picturel.CurrentX = 30
Picturel.CurrentY = -31
Picturel.Print " Temp Off"
Picturel.ForeColor = vbGreen
Picturel.Line (29, -25.5)-(30.5, -25.5)
Picture]l.CurrentX = 30
Picturel CurrentY = -26.5
Picturel.Print” Temp On"
End Sub
Sub drawgraph4()
Picturel.ForeColor = vbRed
Picturel.Line (27, -30)-(30, -30)
Picturel.CurrentX = 30
Picturel.CurrentY = -31
Picturel.Print " Temp set”
End Sub
Sub form_const()
modekey =0
temp_off =0
temp_in=0
tl_in=0
t2 in=0
3_in=3
t1=0
2=0
3=0
t4=0
t5=0
t6=0
t7=0

usb_count=0
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usb_set = False
tempg =0
cln=0
c2n=0
c3n=0
t4 g=0
st=0
t=0
End Sub
Sub form_reg()
Shapel.BackColor = vbRed
Label6.BackColor = Shapel.BackColor
Label6.ForeColor = vbBlue
Label6.Caption = "OFF"
Optiononoff, Value = False
Frametype.Enabled = True
Optiononoff.Enabled = True
Textt.Enabled = False
Textkp.Enabled = False
Textki.Enabled = False
tempsc.Enabled = False
kpsc.Enabled = False
kisc.Enabled = False
texttype. Text =" -
labeltemp.Caption =""
labelkp.Caption = ""
Labelki.Caption =""
Textt. Text=""
Textkp. Text =""
Textki.Text =""
Text3.Text = "ok"

texttemp, Text=" " & "
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texttime. Text=" " & "—"
startclick Enabled = True
resetclick.Enabled = True
Call reset_out

End Sub

Sub reset_out()

t1 ="4"
2 ="g"
3 ="0"
t4 ="0"
t5="0"
t6="0"
t7="0"
End Sub

Sub form_set()
Timerl.Interval = 1
Timer1.Enabled = True
Timer2.Interval = 150 '150
Timer2.Enabled = True
Timer3.Interval = 238 '300
Timer3.Enabled = False

End Sub

Private Sub Optiononoff Click()
Optiononoff. Value = True
Call drawgraphl
Call onoff_set
Call reset_out

End Sub

Sub onoff_set()
modekey = 1
md="1"

Textt.Enabled = True
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Textkp.Enabled = True
Textki.Enabled = True
tempsc.Enabled = True
kpsc.Enabled = True
kisc.Enabled = True
texttype.Text =" " & "On-Off"
labeltemp.Caption = " Temp Set”
labelkp.Caption =" Upper T"
Labelki.Caption=" Lower T"
tempse. Max = 600
tempsc.Min = 400

tempsc. Value = 400
tempsc.SmallChange = 5
tempsc.LargeChange = 50
Textt.Text=" 40.0"
kpsc.Max = 50

kpse.Min=0

kpsc.Value =0
kpsc.SmallChange = 5
kpsc.LargeChange = 10
Textkp Text=" 0.0"
kisc.Max = 50

kisc.Min=0

kisc.Value =0
kisc.SmallChange = 5
kisc.LargeChange = 10
Textki.Text="  0.0"
temp_off = tempsc.Value / 10
t_upper = kpsc.Value / 10

t_lower = kisc.Value / 10

End Sub
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Sub send()
MSComm.Output=c_out
End Sub
Private Sub resetclick_Click()
Call reset_p
End Sub
Sub reset_p()
MSComm].Output = "S"
MSComm]l.Output = "4"
MSComm]l.Output ="1"
MSComm].Output = "E"
Call drawgraphl
Call form_const
Call form_reg
Call form_reset
End Sub
Sub form_reset()
Timer1.Enabled = False
Timer2.Enabled = True
Timer3.Enabled = False
Timer4.Enabled = False
End Sub
Private Sub startclick Click()
If modekey = 0 Then
resp = MsgBox(" change mode before press start ", vbCritical + vbOKOnly, "Error")
If resp = vbOK Then
Call reset_p
End If
Elself modekey = 1 Then
Call stop_set
Call start_set

Picturel.ForeColor = vbRed
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Picture1.Line (0, (terap_off + t_upper) * (-0.35))-(25, (temp_off + t_upper) * (-0.35))
Picturel.ForeColor = vbGreen

Picture1.Line (0, (temp_ofT - t_lower) * (-0.35))-(25, (temp_ofT - t_lower) * (-0.35))
Picturel.ForeColor = vbBlue

Picturel.Line (0, (temp_off) * (-0.35))-(25, (temp_off) * (-0.35))
Picturel.ForeColor = vbBlue

Picturel.CurrentX = 4

Picturel.CurrentY = 40.75

Picturel .Print "Temp Set (" & temp_off & ")"

Picturel.ForeColor = vbRed

Picturel.CurrentX =11

Picturel.CurrentY = -40.75

Picture1.Print "Temp Off (" & (temp_off + t_upper) & ")"

Picture1.ForeColor = vbGreen

Picturel.CurrentX = 18

Picturel.CurrentY = -40.75

Picturel.Print "Temp On (" & (temp_off - t lower) & ")"

Call drawgraph3

End If

End Sub

Sub stop_set()

Frametype.Enabled = False

Optiononoff.Enabled = False

tempsc.Enabled = False

kpsc.Enabled = False

kisc.Enabled = False

startclick.Enabled = False

Timerl.Enabled = False

End Sub

Sub start_set()

st=1

Shapel.BackColor = vbGreen



Label6.BackColor = Shape|.BackColor
Label6.ForeColor = vbBlue
Label6.Caption = "ON"
Call send_start
End Sub
Sub send_start()
c out="8"
Call send
c_out="1"
Call send
c_out =tl
Call send
c_out=1t2
Call send
c out=t3
Call send
c out=1t4
Call send
c out=t5
Call send
c_out=t6
Call send
c_out=t7
Call send
c_out="E"
Call send
"Textl. Text =t] & 12 & t3 & 14 & 15 & 16 & t7 "test
End Sub
Private Sub tempsc_Change()
If modekey = 1 Then
If tempsc. Value Mod 10 = 0 And tempsc. Value Mod 10 < 5 Then

temp_off = tempsc.Value \ 10
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Elself tempsc. Value Mod 10 >=5 And tempsc. Value Mod 10 <=9 Then
temp_off = (tempsc.Value \ 10) + 0.5
End If
End If
If modekey = 1 Then
temp_in = temp_off * 10
Call 123456
tl =tle
2 =12c
3=1t3c
If ((temp_off * 10) Mod 10) =0 Then
Textt.Text=" " & (temp_off) & ".0"
Else
Textt.Text=" " & temp_off
End If
End If
End Sub
Sub t123456()
tl_in=temp in\ 100
charin =tI_in
Call charnum
tlc = charout
t2_in = (temp_in - (t1_in * 100))\ 10
charin =12_in
Call charnum
t2c = charout
t3_in =temp_in Mod 10
charin=1t3_in
Call charnum
t3¢ = charout
End Sub

Sub chamum()



If (charin = 0) Then
charout = "0"

Elself (charin = 1) Then
charout = "1"

Elself (charin = 2) Then
charout = "2"

Elself (charin = 3) Then
charout ="3"

Elself (charin = 4) Then
charout = "4"

Elself (charin = 5) Then
charout = "5"

Elself (charin = 6) Then
charout = "6"

Elself (charin = 7) Then
charout ="7"

Elself (charin = 8) Then
charout = "8"

Elself (charin = 9) Then
charout = "9"

End If

End Sub

Private Sub kpsc_Change()
If modekey = 1 Then

If kpsc.Value Mod 10 =0 Then

t upper = kpsc.Value / 10

Elself kpsc.Value Mod 10 =5 Then

t_upper = (kpsc.Value \ 10) + 0.5

End If

temp_in =1t upper * 100

Call 123456

t4=tlc



15 =t2¢
If ((t_ upper * 10) Mod 10) = 0 Then
Textkp.Text=" " & (t_upper) & ".0"
Else
If (t_upper * 10) < 10 Then
Textkp.Text=" 0" & (t_upper)
Else
Textkp.Text=" " & t_upper
End If
End If
End If
End Sub
Private Sub kisc_Change()
If modekey = 1 Then
If kisc.Value Mod 10 =0 Then
t lower = kisc.Value / 10
Elself kisc.Value Mod 10 =5 Then
t_lower = (kisc.Value \ 10) + 0.5
End If
temp_in=t_lower * 100
Call t123456
t6 =tlc
t7 =12c
If (t_lower = 0) Then
Textki.Text=" " & "0.0"
Else
If ((t_lower * 10) Mod 10) = 0 Then
Textki.Text="  -" & (t_lower) & ".0"
Else
If (t_lower * 10) < 10 Then
Textki.Text=" -0" & (t_lower)

Else



Textki.Text=" -" & t_lower
End If
End If
End If
End If
End Sub
Private Sub Timer]_Timer()
If usb_set = False Then
'usb_count = usb_count
"Text2.Text = usb_count
On Error GoTo errorcomport
MSComm1.CommPort = 4
MSComml.Settings = "9600,n,8,1"
MSComm].PortOpen = True
MSComml.InputLen =0
usb_set = True
MSComm1.Output = "8"
MSComml.Output = "4"
MSComm!.Qutput ="1"
MSComm1.0Output ="E"
Timer1.Enabled = False
Text3.Text = "ok"
Exit Sub
errorcomport:
usb_set = False
usb_count = usb_count + 1
Exit Sub
End If
End Sub
Sub cal_cin()
c_in d=c_in

Select Case c_in_d
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Case "1"
coutd=1
Case "2"

c out d=2
Case "3"
coutd=3
Case "4"
coutd=4
Case "5"

c out d=5
Case "6"

c out d=6
Case "7"
coutd=7
Case "8

c out d=8
Case "9"
cout d=9
Case "0"

c out d=0
End Select

End Sub

Private Sub Timer2_Timer()
MSComm1.DTREnable = False
MSComm1.DTREnable = True
ch_in = MSComml.Input
Text3.Text=ch_in
If InStr(ch_in, "G") Then
Timer3.Enabled = True
z = -Timer
Text3.Text="Go"

Elself (InStr(ch_in, "CIN™) And InStr(ch_in, "E")) Then
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¢_in = Mid(ch_in, InStr(ch_in, "CIN") + 3, 1)
Call cal_cin
cln=c out d
c_in = Mid(ch_in, InStr(ch_in, "CIN") + 4, 1)
Call cal cin
c2n=c_ out d
¢_in = Mid(ch_in, InStr(ch_in, "CIN") + 5, 1)
Call cal cin
cdn=c out d
'Else
'Text3. Text = "ok"
End If
End Sub
Sub temp_d()
templ_in=(cln * 10) + c2n
temp2_in = c3n
tempg = templ_in + (0.1 * temp2_in)
temp_out = tempg
If tempg > 0 Then
texttemp.Text=" "&cln&c2n&"." & c3n
tempg = (tempg * 3.5)/ 10
End If
End Sub
Sub drawgraph2()
Ift4 g =0 Then
If t >= 0 And tempg > 0 Then
Picturel.ForeColor = vbBlack
Picturel.Line (0, -tempg)-(0, -tempg)
t4d g=1
End If
Elselft4 g=1 Then

Picturel.ForeColor = vbBlack



Picturel.Line -(timeg, -tempg)
End If
If (temp_out >= (temp_off + t_upper)) Then
Shapel.BackColor = vbRed
Label6.BackColor = Shapel.BackColor
Label6.ForeColor = vbBlue
Label6.Caption = "OFF"
Elself (temp_out <= (temp_off -t_lower)) Then
Shapel.BackColor = vbGreen
Label6.BackColor = Shapel.BackColor
Label6.ForeColor = vbBlue
Label6.Caption =" ON"
End If
End Sub
Private Sub Timer3_Timer()
t=(z+ Timen\1
timeg = (t * 25) / 1000
Call temp_d
Ift=0 Then
texttime. Text=" 0"
End If
Ift> 0 Then
If (t>=0 And t < 10) Then
texttime. Text =" = " & t'/¥Fssssins
Elself (t >= 10 And t < 100) Then
texttime.Text=" " &1
Elself (t >= 100) Then
texttime. Text =" " & t'/#r¥wiviuin
End If
Call drawgraph2
ift=1000 Then

Timer2.Enabled = False



Timer3.Enabled = False
End If
End If

End Sub
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