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2.4 Serialport Serial port waz Parallel port fAaazls wiananfqaeresnisunluldeu
Serial Port e wefmoynsu Tunsdeanstoyatumeineynsusedinnurlumsdoansd
FINTWUU VYUY mﬁ'lsm‘mé‘aué’na’ﬁ'auuaquaqﬂimfurﬂumse%q%’a;gaﬂigqaz 1 Tn ua
wa%m’uu'\uﬁgua'lmiﬂdﬁa;&aﬁ agnaneq dandeuqiuld urdefveanisdeasieyanuy
aynsude anunsadideyaldluszeemedilnaniuuueuy wagldanedyaraiiiosniing
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doanstoyauuuwuy
Usziavyaenisisansuuueaynsuntinmdnuasdygalunisdauddd 2 wu e
1.n15deasuuudalasa (Synchronous) L*T‘Junﬁﬁamﬁauuaimal‘ﬁé’fy,fywzumﬁmiu
MIMIVANTIMIEYBINITTUAT Y80
2 nsdeansuuuerdslasifa (Asynchronous) iunisdeansildanedeyaifiveiamien
wldunuuresnisdstoya@it Pattem) Wi musindulmududusuiuteya dlw
Wusdeya diulwesdusinsinasunugnieswssdeys wavdilwududulaeves
Foyalnedosrmusliidygiauniinwihiuisnediasnaiy
dmunishadedearsdnuneziiazldnisiudsdoyauuu Asynchronous Aeazld
meteyaiissaeiie
wwsgu RS-232 Whisnmsguvesnsiudedeyauuuaynsuiilifuniseenuuuaniiteiiay
v Igunsalrewsniuangetuamsmsoyiausamilf sonsgiurs-232 dldFumuiion
warldfunirvasuanlutogdu  §sanyrsouteguasailailu 2 Jdsviavde

1. gUnsnl DTE (Data_Terminal  Equipment) +Uugunsaldmiudsdaya (Output)
Tnevhlunsuiiiniaosasifugr]

2. 9Unsal DCE (Data—Communication -Equipment) (Jugunsaidmiviudeya
(Inputinevinlasudinnesas Suinilsrouinnesiteildae durdia D-Type wuu 9 v
uazuuy 25 1 Inoesfndeogmauriasmoniiaine$ sefuusesiuasiaisewing -3 Tad fe-15
Tad
Joddedevninislinpineunsy (seral port) /uui (paratlel port)
wosavuudsulusunsnivdsietasaiayalaensinnui g
wosmeynsufidwdudygnaiisenin iliusendadaieraaqnnniugdeyaniyn
whondonandamdunaiefendudnsaeiuly)

Yaytutawmidasesfananlildidindn | Fedmgrznoinaynuanuiigeiinga
(USB)Iuwmxﬁwa%maqﬂimdwq Laaﬁqﬁaqﬁmamuaumﬂma (acknowledge bus 11n)

2.5 SPI Serial PeripheratInterface

mshndadaansfiae SPL: Serial Peripheral Interface

SEE DR

SPI  MOSI > MOSI SPI

Master ~ MISO |¢———— MISO Slave
§ —»55

123Microcontroller

gﬁﬁ 2.19 msAnsodeansie SPL: Serial Peripheral Interface
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ANIINVDI SPI
SPI %30 Serial Peripheral Interface L‘TJuf‘a%'nﬁ?{aaﬁgUmeﬁq fldlunsfndedeansfiu
gunsal fegratiu wiumes ndssdnegy wnissaunuwed uarduq Snunune Suinas
doansves USB Mfilaidunisvhauiiniiendn udnnsdeansluguuuy Spi Adgnldnuiueg
Tuuns Application
sPl inenluguuuuillsigunsaiiamilsimin iy MASTER Tuvaseiisndavilaiminitdu
SLAVE uazdsdayaluluun Full-duplex sfumnenwdy dygruasnsadmiuldsywing
MASTER uae SLAVE I¢ethssianiios lunisdeansuuu spi i ldldunsgrudmuaniod 41
Hoyafidemnitusiosaglugunuuvie format uwuuluu WunisAn protocol msdsansfiuen
194
gunsaliidansinisldmsdoansuuu SPl e
- MIWUadeYAN Analog to-Digital 3831 Digitat-to Analog
- MyAnRenUNLIEAINEI EEPROM Uy FLASH
- lad@Usvnm Real Time Clock : RTC
- Wues 3N Temperature sensor, Pressure sensor
- 5‘14 9 L signal mixer , Potentiometer ; LCD controller-, USART , CAN controller ,
USB.controller; Amplifier

ﬁugmmﬁwm

SPI fiosmyatedayaios Adu U‘ldﬂ%@L‘i’IﬁHﬂ’i’lﬁﬂ@Qﬂ‘iﬁJ “fourwire" Eudiayanan
A Teun

@1579% 2.1 four wire

Line i Name E Description
SCLK Serial Clock Output from master
MOSI/SIMO Master Output, Slave Input Outputfrom master
MISO/SOMI Masterinput, Sltave Output Output from slave
SS Slave Select Output from master (active low)

1

fisn3enin Master finsgdr faiduananed vimhdudmununisdeans
Wavn Tngmuaumsdeansaudyaiuuiing Frnamaadudifidaduls fu vide ds
doya anglunisdoans awlunisdemsuuu full duplex lunsdsteya vld dygya
iy S wSe Slave select Tunsdl Misnilda slave wnndn 1 1 Tnensvinliidu ss flszdu
Fuerandu Low dledeanisiiadediu Slave fialn mngﬂéﬁuéwmﬂL'i']é\'aam‘sﬁ@ﬁaﬁaaﬁ
ffu Slave fala Niitesyhlvdygiu SS 904 Slave g Slszsudayanantu Low
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unil 3
PURBUNITANTUITY

BudunTeRNLULILdIdyIMNAIUAN wasfurmaunduaINgUnsalneqatisls

3.1 gunsalilsnazinsaruaususuLaTuAnIHE
- Massflow Controller Argon
- Massflow Controller Nitrogen
- Rotary Pump
- Heater (Diffusion Pump)
- RF Generator
- Water cooler flow

3.1.1 Massflow Controtler Argon and Nitrogen

4-20 mA 0-5 VDC
cutput output  PIN # ﬂmtﬂtﬂ
Green Green

- white, 2" 03\ voc opmr
vidlet Violet | ¥
OVG‘” Gray ;- Puue
a Oran Power Comman
s 9% "6 Vaive Monitor
Red Red | #24VDC(15VDC) Supply
Brown Brown 8> Input
Blue .97 420mA (Common)
- Bbck H) Common
= W +5VDC Reference
Yellow \‘hllow % Valve Off
- +24VDC (15VDC) Supply

White 4 4-20mA Output
Shield Shldﬂ V5 Chassis Ground

Note:Pins 1,3,5,9 and 10are all tied together internally, However it is highly recommended that

at least one “signal common®, one “power " and the * valve return® pins be connected

to the power supply common via seperate wires, so that no ground loops are introduced, (especially
on cables longer than ten feet)

!l B E |-

B, r.n_%

‘E] EHE
HE SR R EE

e DO Sl s o i 8 3 S

;ﬁ :

g'ﬂﬁ 3.1 Mass Flow Controller Interface Port
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wodndmiunsidousaves massflow module iy 15 v1 walufitisndenld 4 e
1 GND, 2 flow Singnal, 7 +24 Volt Supply wag 8 Setpoint

dnwauwves Flow Signal uay Set Point Aatudymyimezuiden 0-5 VDC  Argon Module
§ns1nslnaszogil 0 -100 scom @y Nitrogen Module 9£agfl 0-50 scem 33757ae
donldAensld IC Digital to Analog Converter $uf121n Microcontroller 18U sIAUlArY
91 SetPoint wazldAnalog to Digital Converter JuAdaayia Voltage nisinadiuviaisly
iU Microcontroller

Vpp [1]® Ej 8] VouTta
cSf2l -8 [[Vss
ScK {3 g [6]Vouts
sDi[4] = [§]LDAC

U 3.2 MCPAg22

MCP4822 I IC Digital to, Analog: Converter ansasidonuun 12 Bit Vel
Iides 5 Tiad Taefinisi@ondawuy SPI interface 1 OUTPUTA tag OUTPUTB sedulaad
geanil 4095 bit ansaidensyiulaan output Wiy 2.048 Tad wie 4096 Taad awnns
denlu Bit Selector Nsda 1 ﬂ%@%sﬂﬂﬁ%’hdﬁ@gﬂﬂ”ﬁyﬂ 16 Bit
Bit 71 15 0 @en- OutputA - 1 \den OutputB
Bit 1 14 ¥u Don’tCare
Bit 1 13 WdonszfuligsMuOutput gagn 0 e 2,048 v 1adonitiu 4.096 v
Bit 71 12 dann1svinaan0 iuNon-available mode 1 1¥hi‘Active Mode
Bit 1 11-0 Wudeyadmiuey<unal 12/8it 0 4095
\l8491n Massflow Controller Hseauussit input-i#gsan 5 1aasd usl DAC fadananald

Y
v
L

WSU Output  gagmied 4.096 Taadvindy inT1¥aiulna uiile9Iv818uuL Non-
. s . ' = o o P o
inverting Amplifier neuitaziluly luntlazly LM324
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INPUT o

I

QUTPUT

i

a 1 as
'E‘LI'VI 33 'N%'ﬁ‘UEﬂEJLLUUhJﬂaULWﬁ
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GHO
CH1-
CHz O
CH3 [
CH4
CHS
CHe
CH7

u i ]
o ~ O O & G M =

g0zedoW

16
15
14
13
12
"
10

DYoo
3 VHEF

1 AGND

[ CLK

1 Doyr
1Dy

1 CS/SHDN
0 DGND

UM 3.4 MCP3208

MCP3208 4y IC Analog to Digital Converter ATiazdEn1NA 12 Bit ¥ia1udl

. s P | L st ar [Y) .
IWidws 5 Tan lnefiniswauneuy SPI interface HVI5UsEAUAYQYIMKTINY input 8 7

N3EIIY 1 ATIRdin19Ud Teya 4 Bitwsn azsudully StartBit Bit' \ien mode single

; 2 £ | @ o v ) Y
138 Drifferential mode™. 3 Bit waun auiludndon Channel finosmsazTansiu input

3.1.2 Rotary Pump and-Heater (Diffusion Pump)

§ o % ala
gunsalldineunn 220 Taad msesnuuunsaunu 2 &illagld Relay Tiflvuinves

ravd 24 Tadiodeadealntu Tufiderld Relaydudnuunnaed 5v DC fiednaly 24

Tanlviiiu Relay flngdnnends
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(n) (2)
SUTl 3.5 Relay coil 24V (n) wae Relay coil 5V()

n’l’ v W =y ey a ! d
noutlis19zl Microcontroller AIUANNITIUATR Relay #1dn wsitiindannen /O
Output usagaiianuansalunisagnseudlaties 40 mA-meaglidwmasdnuinld 170
Pin 284 Microcontroller ~lunisdnanseudliinu Relay taonss 1373414 Op-amp  waz

Transistor vnwtmiuaindioenseiauny Taeld Op-amp Lm324 uag 2N2222

2N2222

COLLECTOR
4

H
BASE
TO-92
13 :

3
EMITTER

SUM 3.6 LM324(R) 2n2222(2)

3.1.3 RF Generator
1688 DB-25 Pin #Mundsuaaaded RF OEM 650A
Pin Name Type Description
1 Max. Power (E)
2 Reflected power(+)
3 Forward power (+)
4 RF ON/OFF Control (+)
5 Power set point (+)
6 +28VDC
7 RF ON (E)
8 Analog remote
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9 Overheat (E)

10 Interlock

11 Leveling select

12 Load power (+)

13 +15VDC

14 Max. power (C)

15 Reflected power return (-)

16 Forward power return (-)

17 RF ON/OFF Control (-)

18 Power set point return (-)

19 GND Signal / Chassis ground.

20 RF ON ()

21 GND Signal / Chassis ground.

22 Overheat (C)

23 Interlock

24 Option V User voltage for-interface purposes

25 Load power return (-)

Note 1: For altisolated transistor outputs.
Transistor OFF {switch-open) - VCEmax = 40VDC (IC < 500uA)
Transistor ON.-(switch closed) = [Cmax = 10mA (VCE < 1¥)
Note 2: For all ground referenced logic level inputs.
HIGH = 2VDC min to'30VDC rmax.

LOW = -0.2VDC min to IVDC max.

duuan e nsdnUnwdos RE ildlaonis Jurmp w1 10 fun 234978hedu wnie
RF Fearanmnsniduyiendd Lazn1sdsRe-ON destouly 15 Taadda¥ w1 4 ves DB-25
Maaeanszuunsite g Relay 5 Taad Tunis&antsiduiieadt Rotary ua Heater Relay
Fanilavhwvihfiduaindliur10 7Y 1123 Wenflafu® Relay ansvilswvhwindiduaingli
wssu +15 Taadriuen 4

@l 2 Al Power Setpoint, Forward Power Wa¢ Reflect Power Power Setpoint
Aoviiadesiausssiuieniuny Power RF Tngltusedugegaiie 10 Taad dmsu Power
650 st nsmuanluduiflirnanisatuiioenuuulitu Massflow Controller Tngiia
uasveneluneuinglivesusaduganann 4.096 1aad Tinateilu 10 Taad  Forward
Power Aavlvidyqadliaddinduuiievaniis Power fidseanlusds Reflect Power
\udenfiufy Forward Power usiuaniia Power fignasvieundusndauvasiuia  n1ssuen
dysyrasia 2 1§ 19 1C Analog to Digital Converter #aieniiu Massflower Controller

dufl 3 Aenssuianiusnequeaaios I 3 0819 Ao RF_ON, Maxpower uae
Overheat  @nugsia 3 gnazylag Transistor Ainnfsegluinies Inufn Transistor ON
wieds iednusiugiy 1s13seenuuulasnisee Pullup Resistor 5 Taad Wituwn
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collector v84 Transistor ufiagfkazsow Emitter a3 ground wanABEIAANYQIUIIIAUY
n5917 Collector 1l 5 Taad vide 0 Taadk &1 \Ju 5 Taadudnsin Transistor fda Off
oy ArediliiAnaniuzdndn udfudu 0 had Aofdufnaniuedusy lunisuiaedy
wsadunssduidifudyaradivg 5 fu 0 Taad wmesrzardusarlild Analog to Digital
Converter LWuiRieaffu Massflow Controller usiagldle@ifivduindn 1 & fe Shift-Register

Sy,

MC74HC589A
SERIAL
DATA [ " A
INPUT |
UL
g —"‘I B[l 1e 160 Vee
. cf2 15[1A
o Vec = PIN 16 - ‘
PARALLEL CE
DATA o —‘j " X 312 " u:ERmL SHIFT/
DATA SHIFT ‘ .
INPUTSO) E Y dFr g A Els 13} pRRACLEL LOAD
F 3 Flj s 12 [] LATCH CLOCK
3 i
G -—;— SERIAL Glls 1 [I SHIFT CLOCK
H —— Oug DATA H 7 10 [ OUTPUT ENABLE
OUTPUT
LATCH GLock 215 > By 2 ofau
Figure 2, Pin Assignment
SHIFT clogk P <
SERIAL SHIFT/. 13
PARALLEL LOAD
OUTPUT ENABLE 12

Figure 1. Logic Diagram
STl 3.7 Shift-Register 74589, logic diagfam

7415589 1¥u Shift-Register Pallarel in Serial out 2u1m 8 Bit 15714 Bit 1,2 ua
v & o v | .
3 'L‘Uﬂ'ﬁ?UEﬂﬂ'l‘WVN 3 U99A9804 RF LLﬁ'lﬂ\‘l‘l‘l_J‘ﬂ Microcontroller



24

3.1.4 Water cooler

E‘Uﬁ 3.8 YF121 Water Flow Sensor
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3.3 Tusunsu Visual c++
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Arduino products and language reference
[Online]. Available : http://www.arduino.cc/
Microsoft Visual C++

[Online]. Available : https://msdn.microsoft.com/
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#include <SPl.h>

const int PIN_CS_Ar = 2;
constint PIN_CS N = 3;
const int PIN_CS RF = 4;
const int PIN_Read = 5;
const int PINEn = 8;
const int PINLO = 7;
const int PINLat = 6;

const int PIN_rotary = A3;
const int PIN_heater =-A2,
const int PIN/RF_ON"= Al;
const int PIN/RE-AC = AQ;

unsigned long tick = 0;

unsigned long clockATOD '=0; // 1clock = 10 ms
unsigned lang-¢clockRF=5;

unsigned long clockwaterl =10;

unsigned long clockwater2 = 20;

unsigned long clockwater3 = 30;

unsigned long clockRFstate =0;

int waterpulsel =0;
int waterpulse2 =0;
int waterpulse3 =0;
bool waterl toggle = true;
bool water2_toggle = true;
bool water3 toggle = true;

int wait = 0;
int waitRF =0;

int delayserial = 100;

int ValueA = 0; // real value send to SPI MCP4822
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int ValueN = 0; // real value send to SPI MCP4822
int ValueR = 0; // real value send to SPI MCP4822
int RFAdjust =0;

int type;

int Register_Logic = 0;

char what;

bool whatis = false;
char readtype;

bool readtypeis = false;
unsigned long stringtime;

void setup()

{
Serial.begin(9600);
SPI.begin();
SPl.setClockDivider(SPI . CLOCK DIV16);

pinMode(PIN-CS Ar, OUTPUT);
pinMode(PIN-CS. N, QUTPUT);
pinMode(PIN.CS_RF, OUTPUT);
pinMode(PIN_Read,OUTPUT);
pinMode(PINER, QUTPUT);
pinMode(PINLO, QUTPUT);
pinMode(PINLat, OUTPUT);

pinMode(PIN_heater, OUTRUT);
pinMode(PIN_rotary,OUTPUT);

pinMode(PIN_RF_ON,OUTPUT);
pinMode(PIN_RF_AC,OUTPUT);

digitalWrite(PIN_heater,LOW);
digitalWrite(PIN_rotary,LOW);

digitalWrite(PIN_RF_ON,LOW);
digitalWrite(PIN_RF_AC,LOW);

Serial.print('r'); // tell visual Arduino board is reset(serialport will disconnect) try to

connect again
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void loop()

{
timer();
work(); // serial check
work1(); // ATOD
work2(); // RFadjust
work3(); // Shif Register
workd(): // RF state
work5(); // water flow

void work()
{
if(Serial.avaitable()>0)
{
iftwhatis == false)lfwhat = Serial.read(); whatis = true;} 7/ What Value for A=Ar
N=N R=RF P=Pressue Gauge

37

//delayMicroseconds(delayserial),// delay wait foe next serialread for buad rate ...

else iflwhatis'== true && readtypeis == false &&what == 'A')}
readtype = Serial.read(); ‘readtypeis = true;
iflreadtyper=="C){setOutput(‘A’,0); whatis = false; readtypeis =
false; }
else if(readtype == F)}{setQutput('A;4095), whatis = false;
readtypeis = false; }
else{stringtime = millis();}
}
else iflwhatis == true && readtypeis == true && what == ‘A’ && stringtime <
(millis()-50) A
String txt = Serial.readStringUntil('s');
float total = txt.toFloat();
iflreadtype == 'A){ValueA = total*40.95;}
else if(readtype == 'N){ValueA = (total/1.39)*40.95;}
else if(readtype == 'O'}{ValueA = (total*0.993/1.39)*40.95;}
else if(readtype == 'H')}{ValueA = (total*1.01/1.39)*40.95;}



else iffwhatis ==

false;}

readtypeis = false;}

else iflwhatis ==
(millis()-50)1

else iflwhatis ==

else iflwhatis ==

heater
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setOutput('A',ValueA);
whatis = false; readtypeis = false;

}

true && readtypeis == false && what == 'N')}{

readtype = Serial.read(); readtypeis = true;

if(readtype == 'C'}{setOutput('N',0); whatis = false; readtypeis =

else if(readtype == 'F){setOutput('N',4095); whatis = false;

else{stringtime = millis();}
}
true&& readtypeis == true && what'=="N' && stringtime <

String txt = Serial.readStringUntil('s";

float total = txt.toFloat();

if(readtype == N} ValueN = total*81.9;}

else if(readtype == 'A’){ValueN = (total*1.39)*81.9;}
else iffreadtype =="'O)}{ValueN = (total*0.993)*81.9;}
else if(readtype == 'H){ValueN = (total*1.01)*81.9;}
setOutput(N,VatueN);

whatis = false; readtypeis = false;

}

true && readtypeis == false && what == ‘f){// f for function
readtype = Serial.read();

readtypeis.= true;}

true && readtypeis == true && what == 'f'}{

iflreadtype == "H')

char command = Serial.read();

iflcommand == 'O'}{digitalWrite(PIN_heater,HIGH); } // on heater
else iflcommand == ‘C'){digitalWrite(PIN_heater,LOW); }} // cut

else if(readtype == 'R'A
char command = Serial.read();
iflcommand == 'O'){digitalWrite(PIN_rotary,HIGH); } // on heater
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else iflcommand == "C'{digitalWrite(PIN_rotary,LOW);}} // cut
heater
whatis = false; readtypeis = false;}

else iflwhatis == true && readtypeis == false & what == 'R{ // f for function

readtype = Serial.read();

readtypeis = true;

iflreadtype =="A){stringtime = millis();}

else if(readtype == 'S){ValueR = RFAdjust; whatis = false;
readtypeis = false;} // stop adjusting

else if(readtype == 'a)){digitalWrite(PIN_RF_AC,HIGH); whatis =
false; readtypeis = false;}// AC ON

elseif(readtype == 'D)}digitalWrite(PIN_RF_AC,LOW); whatis =
false; readtypeis =false;}// AC OFF

else iflreadtype == 'O){digitatWrite(PIN_RF_ON,HIGH); whatis =
false; readtypeis = false;}// RF ON

else if(readtype == 'C){dicitatWrite(PIN_RF. ON,LOW); ValueR =0;
RFAdjust =0; setOutput(‘R’,0); whatis = false; readtypeis = false;}}// RF cut}

else iflwhatis == true && readtypeis == true && what == R && stringtime <

(millis()-50)%

String txt- = Serial.readStrinentil('s’);

int total = txt.tolnt();

ValueR = total*6.3;

whatis = false; readtypeis = false;}

}

/!

/!

//

void work30{//////1111111111111111111/
digitalWrite(PINEn,LOW); // Enable
digitalWrite(PINLat,HIGH); // latch
digitalWrite(PINLO,HIGH); // load

Register_Logic = SPI.transfer(0x00);
digitalWrite(PINLO,LOW);
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digitalwrite(PINLat,LOW);
digitalWrite(PINEn,HIGH);
}
//
!/
//
void workd({ ///////////////// RF State ///////11/11111//11/

if(clockRFstate >= 10)
{clockRFstate = 0O;
int Overheat = (Register Logic >> 2)&1;
iflOverheat ==1){Serial.print('2’); Serial.print('H');
}
ifltOverheat ==0)Serial.print('2); Serial.print('L’);
ValueR =0; RFAdjust =0; setQutput(‘'R',0);
}

int Maxpower =(Register Logic >> 1)&1;
ifitMaxpower ==1){Serial.print(‘1); Serial:print('H");
}
else ifitMaxpower ==0){Serial.print(‘1?); Serial.print('L);
¥

int RFON = Register,_Logic &1;
if(RFON ==1)}Seriatprint('3"); Serial.print(H?),

}
else if(RFON ==0){Serial:print(3"); Serial.print('L);
}

}
}
//
K
/!

void work50L 7////11111117117711711171111 water fow///11/1111711111171111177
bool waterl = (Register Logic >> 3)&1;
bool water2 = (Register_Logic >> 4)&1;
bool water3 = (Register_Logic >> 5)&1;
iflwaterl == 1 && waterl_togglewaterpulsel++; waterl toggle = false;}



iflwaterl == O}fwaterl toggle = true;}
iflwater2 == 1 && water2_toggle){waterpulse2++; water2_toggle = false;}
iflwater2 == O}{water2_toggle = true;}
iflwater3 == 1 && water3 toggle}{waterpulse3++; water3_toggle = false;}
iflwater3 == O}{water3_toggle = true;}

if(clockwaterl >= 100}
String a = String(waterpulsel);
Serial.print('W");
Serial.print('1");
Serial.print(a);
Serial.print("s");
clockwaterl = 0;
waterpulsel =0;

}

ifltclockwater2 >= 100X

String a = String(waterpulse2);
Serial.print(W");
Serial.print(‘2);
Serial.print(@);
Serial.print(“s");
clockwater2 = 0;
waterpulse2 =0;

}

ifltclockwater3 >= 100}

String a = Stringlwaterpulse3);
Serial.print('W");
Serial.print('3";
Serial.print(a);
Serial.print("s");
clockwater3 = 0;
waterpulse3 = 0,

/"
/"
/"
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void work2() /////11/1111111111111711111171171711/7 RE adjust //71711111171111111111
{

iflclockRF >=10)clockRF = 0;

RFadjust(ValueR);}

}

//

I/

!

void work1()

{
if(clockATOD >= 25X
clockATOD =0,
ATOD('AY);
ATOD(NY;
ATOD(F');
ATOD(R');
//ATOD(H');
//ATOD('W");
//ATOD('W');
}

void timer(){

unsigned long time = millis();

if(time >= tick+10){tick.= millis(); clockATOD++; clockRF++; clockwaterl++;
clockwater2++; clockwater3++; clockRFstate++:}

}

//
// SPI transfer the data 12 bit to the MCP4822
//
void setOutput(char ch,unsigned int val)
{
iflval<4096)
{
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byte lowByte = val & 0xff;
byte highByte = ((val >> 8) & 0xff) | 0x10;

// 10 mean DACA OUTPUT on mcpd822 ,Vmax=4.08 ,enableOutput

drive_cs_LOW(ch);
SPl.transfer(highByte);
SPI.transfer(lowByte);
drive_cs_HIGH(ch);

!
// code for receive data from MCP3208 A2D 12 it **¥xxmencses Not finished
//
void ATOD(char a)
{
digitalWrite(PIN_Read,LOW);
unsigned int-mode;
unsigned int«Ch;
ifla == 'A{mode ="0x06; Ch'= 0x00:} // Areon
ifl@a == 'N'){mode = 0x06; Ch =.0x40;} // Nitrogen
ifta == 'F){mode =.0x06; Ch = 0x80;} // RF foward
ifla == 'R){mode\= 0x07; Ch = 0x00;}// RF reflect
ifla == 'H){mode = 0x07; Ch = 0x40;} // heater
ifta == 'W'}{mode = 0xQ7:Ch = 0x80;} // waterl
ifla == 'W'){mode = 0x07; Ch=.0xcO;}// water2

unsigned int aa = SPl.transfer(mode); // start bit and choose single-ended mode
unsigned int bb = SPl.transfer(Ch); // choose channel 00

unsigned int cc = SPl.transfer(0);

unsigned int dd = SPI.transfer(0);

unsigned int ee = SPl.transfer(0);

digitalWrite(PIN_Read,HIGH);

unsigned int mcp = ((bb&0x0F)<<8) | cc;
float massflowvalue;



ifta=='A){massflowvalue = (float)mcp/40.95;
String massflowtext = String(massflowvalue);
Serial.print(a);
Serial.print(massflowtext);
Serial.print("s");}
else ifla=="N"){massflowvalue = (float)mcp/81.9;
String massflowtext = String(massflowvalue);
Serial.print(a);
Serial.print(massflowtext);
Serial.print("s");}
else ifla == 'F' || a == 'R'{
mcp/=12.6;
iflmcp >4090} mode= 0x06;.Ch ='0xc0;
digitalWrite(PIN_Read,LOW);
unsigned int aa = SPltransfer(made); // start bit and .choose single-
ended mode
unsigned int bb = SPl.transfer(Ch); // choose channel-00
unsigned int cc ='SPl.transfer(0);
unsigned int dd = SPl.transfer(0);
unsigned int ee = SPl.transfer(0);
digitalWrite(PIN Read,HIGH);
mcp= (bb&0x0F)<<8) | cc;
mep.= (mep/12:6)+325;}

String textRF = String(mcp);
Serial.print(a);
Serial.print(textRF);
Serial.print("s");
}
else ifla == 'H){mcp = mcp/8.19;
String temp = String(mcp);
Serial.print('T");
Serial.print('1’);
Serial.print(temp);
Serial.print("s");}
else ifla == 'W' || @ =='W)}{ mcp = mcp*0.008547,
String temp = String(mcp);
Serial.print('T;
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ifta=="W'}{Serial.print('2;}
else ifla=='w){Serial.print('3);}
Serial.print(temp);
Serial.print("s");}

}

//

i

i

void RFadjust(int a)

{
ifla > RFAdjust){RFAdjust +="6;setOutput('R',RFAdjust); }
ifla < RFAdjust){RFAdjust -= 6; setOutput('R,RFAdjust); }

}

/'’

/"

i1

void drive_cs-LOW(char device)

{
if(device =="A)digitalWrite(PIN_CS Ar,LOW);}
if(device == "N'){digital\Write(PIN, CS_N,LOW);}
if(device == 'R'}{digitalWrite(PIN_CS_RF,LOW);}

}

//

/!

/!

void drive_cs_HIGH(char device)

{
if(device == 'A'){digitalWrite(PIN_CS_Ar,HIGH);}
if(device == 'N'}{digitalWrite(PIN_CS_N,HIGH);}
ifdevice == 'R'){digitalWrite(PIN_CS_RF,HIGH);}
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#pragma endregion

LTI 10 7170071717011177771/7 Connect Serial Port Process
g

private: void findPorts(void)
{
// get.port.names
this=>toolStripComboBox1->Items->Clear();
array<ObjectA>A COMPORT = SeriatPort::GetPortNames();
/7/-add-string array to combobox
this=>toolStripComboBax1->Items->AddRange( COMPORT );

private: System::Void findPortToolStripMenultemn Click(System:Object
sender, System:EventArgsA e) {
findPorts();

private: System::Void-connectingToolStripMenultem_Click(System::Object/
sender, System:EventArgs?. e)
{
ifltthis->toolStripComboBox1->Text==String:Empty ||
this->toolStripComboBox2->Text==String:Empty){}
else{
tryl
// make sure port isn't open
if(this->serialPort1->IsOpen ==
false){
this->serialPort1-
>PortName = this->toolStripComboBox1->Text;
//this->textBox1-
>Text=this->comboBox1->Text;
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this->serialPort1-
>BaudRate=Int32::Parse(this->toolStripComboBox2->Text);
//this->textBox1-
>Text=this->comboBox2->Text;
this->serialPort1-

>Open();
this-
>connectingToolStripMenultem->Enabled = false;
this-
>toolStripMenultem1->Visible = false;
this-
>connectingToolStripMenultem->Enabled = false;
¥
else{
}
}

catch{UnauthorizedAccessExceptionA)}

private: System::Veid disconnectingToolStripMenultem Click(System:Object” sender,
System::EventArgs” €)
{
if(this->serialPort1->IsQpen)this->serialPort1->Close();}
this->toolStripComboBox1->ltems->Clear();
if(this->connectingToolStripMenultem->Enabled == false){this-
>connectingToolStripMenultem->Enabled = true;}
if(this->toolStripMenultem1->Visible == false){this-
>toolStripMenultem1->Visible = true;}
}

T 777777177777 Real time zone
Y

private: System::Void timerl_Tick(System::Object” sender, System:EventArgs/A e)
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iflsoundspeak != soundcounting && second >

speaktime+waitspeak[soundspeak]{

speaktime = second;

soundspeak++; iflsoundspeak ==
10){soundspeak = 0;}

if(soundarrow ==1)

player->SoundLocation =
soundline[soundspeak];

player->Load();

player->Play();}

if(this->serialPort1->lsOpen== false)
connecting++;

if(this->toolStripMenultem 1->Visible == falge){this-
>toolStripMenultem 1->Visible = true;}

this->textBox2->Clear();

this-StaXtBOX2-5 Text= IHerss.

this->textBox4->Clear();

this->textBoxd->Texts "##***"

this->tabel36->Enabled = false;

iflconnecting ==1%
soundcounting++;-if(soundcounting ==

10}{soundcounting = 0;}

soundline[soundcounting] =
"d:/project/sound/loss_connection.wav';

waitspeak[soundcounting] = 150,

soundcounting++; if(soundcounting ==
10){soundcounting = 0;}

soundline[soundcounting] =
"d:/project/sound/connecting.wav';

waitspeak[soundcounting] = 250;
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if(second== 10}
soundcounting++; if(soundcounting ==

10X soundcounting = 0;}

soundline[soundcounting] =
"d:/project/sound/welcome.wav";

waitspeak[soundcounting] = 230;

soundcounting++; iflsoundcounting ==
10X{soundcounting = 0;}

soundline[soundcounting] =
"d:/project/sound/connecting.wav’;

waitspeak[soundecounting] = 150;

}
}
try
{
if(this->serialPort1+>IsOpen)
{

connecting = 0;
this->label36->Enabled = true;
if(tthis->serialPort1->Bytes ToRead)
{
char Rx = this->serialPortl->ReadChar();
if(Rx =="r')// contratler reset
{
iftthis->serialPort1->IsOpen){this-
>serialPort1->Close();}
this->toolStripComboBox1-
>ltems->Clear();
if(this-
>connectingToolStripMenultem->Enabled == false){this-
>connectingToolStripMenultem->Enabled = true;}
if(this->toolStripMenultem1-
>Visible == false){this->toolStripMenultem 1->Visible = true;}
this->button18->BackColor =
System::Drawing::Color::Red;
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this->button19->BackColor =
System::Drawing::Color::Red;

this->button20->BackColor =
System::Drawing::Color::Red,;

this->button21->BackColor =
System::Drawing::Color::Red;

this->button22->BackColor =
System::Drawing::Color::Red;

this->button23->BackColor =

System::Drawing::Color::Red;

alse if(Rx== 'A" || R<'=="N")
{int Ch;
fRX &= ANCRAL

tryd
String” massflowl = this-
>serialPortl->ReadTo("s");
String”r mat =
String::Format(*{0:F 11", massflow1);
TXT[1]->Clear();
TXT[1)->Text = mat;
}
catch(TireoutExceptionA) }
}
elsedf(Rx == 'N'{Ch = 3;
tryl
String”A massflowl = this-
>serialPort1->ReadTo("s");
StringA mat =
String::Format("{0:N0}", massflow1);
TXT[3]->Clear();
TXT[3]->Text = mat;
}
catch(TimeoutExceptionM) }
}
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else if(Rx == 'F){String”A RF1 = this->serialPort1-
>ReadTo("s"); // foward
this->textBox9->Clear();
this->textBox9->Text =
BF1; §

else if(Rx == 'R){String” RF1 = this->serialPort1-
>ReadTo("s");// reflect
int bar =
System::Convert:Tolnt32(RF1);
this->panel15->Location
= System::Drawing:Point(bar; 5);}
alse if(Rx== "1'){try{ ehar.onoff = this-
>serialPort1->ReadChar();-// maxpower

iffonoff ==
'H'){this->pictureBox3->Visible = true; this->pictureBox7->Visible = false;}

iflonoff == "L"{this-
>pictureBox3->Visible = false; this->pictureBox7->Visibte = true;}

Jcatch(TimeoutException ) 1}
else.if(Rx == '2Vtryf char onoff = this-
>serialPort1-»ReadChar(); // overheat
iflonoff ==
'H')}{this->pictureBaxd->Visible = true; this->pictureBox8->Visible =false;}
iflonoff == "L'){this-
>pictureBoxd->Visible =-false; this->pictureBox8->Visible= true;

RFallow =0;

this->label36->ForeColor = System::Drawing::Color::Black;

this->TXT[4]->Text = "0",

this->trackBar1->Value = 0;

this->trackBar2->Value = 0;
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this->trackBar3->Value = 0;}

Jcatch(TimeoutException X 1}
else if(Rx == 3'){{try{ char onoff = this-
>serialPort1->ReadChar(); // RF on
iflonoff ==
'H'}{this->pictureBox2->Visible = true; this->pictureBox6->Visible = false;}
iflonoff == 'L'{this-
>pictureBox2->Visible = false; this->pictureBox6->Visible = true;}

Jcatch(TimeoutExceptionA)X 1}

else iftRx =="W'Y // water.flow

trv

char waterCh = this->serialPort1-
>ReadChar();

String” waterflow? = this->serialPort1-
>ReadTo("s");

int barl =
System::Convert:Tolnt32(waterflowl);

int'a = 300-(bar1*14);

iftwaterCh =='1'){this->panel9->Size =
System::Drawing::Size(40,a);}

iftwaterCh =="2){a = 300-(bar1*16); this-
>panell1->Size = System::Drawing::Size(40,a);}

iftwaterCh =='3%a = 300-(bar1*8); this-
>panell3->Size = System::Drawing::Size(40,a);}

}
catch(FormatExceptionA){ }
catch(TimeoutException ) }

/*if(Rx = 'T){ // water and heater temperature
tryl
char temp_channel = this->serialPort1-
>ReadChar();
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String”r Temp = this->serialPort1-
>ReadTo("s");

int tempcolor =
System::Convert:Tolnt32(Temp);

iflttemnp_channel == '1'){this->textBox5-
>Text = Temp; // Heater

int a = tempcolor;

ifa>=255){a = 255;}

else ifla<=04a=0;}
this->textBox5->BackColor =

System::DrawingzColor:FromArgb(static_cast<System:Int32>(static, cast<System::Byte

>(a)),

static .cast<System::Int32>(static” cast<System::Byte>(0)),

static cast<System:Int32>(static_cast<System::Byte>(0))}}
ifttemp_channet == 2){this->textBox6-
>Text = Temp; // waterl
int a = tempcolor*7;
ifla>=255){a = 255;}

else ifla<=0){a=0;}

this->textBox6->BackColor =
System::Drawing:Color:FromArgb(static_cast<System:Int32>(static_cast<System::Byte
>(0)),



54

static_cast<System::Int32>(static_cast<System::Byte>(a)),

static_cast<System::Int32>(static_cast<System::Byte>(255)));}
iflttemp_channel == '3'){this->textBox7-
>Text = Temp; // water2

int a = tempcolor*7;
ifta>=255)a = 255;}
else ifla<=04a=0;}

this->textBox7->BackColor =
System::Drawing=Color:FromArgb(static cast<System::Int32>(static cast<System::Byte
>(0)),

static_cast<System:Int32>(static_cast<System::Byte>(a)),

static_cast<System:int32>(static_cast<System::Byte>(255)));}
¥
catch(FormatException/ ) }
catch(TimeoutException )} 11/

catch(ArgumentNullExceptionA){ }
catch(ArgumentException/) }
catch(TimeoutException/){ }
catch(invalidOperationException/) }
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U
//

/* choose = choose textbox 0 = textbox1(Ar control)
= textbox2(Ar Read )
2 = textbox3(N control)
3 = textbox4(N Read )
4 = textbox5(RF
control)
5 = textbox6(RF Read

6 = textbox7(pressure
gauge read)
allow 0 = off
1'=on
2 =onset
)14

LTI LT LT PR A1 LT 177 Argon panel
LI LT TTTET AT I P 1 LT T [

private: System:Void button18. Click(System::Object’s sender, System::EventArgsA e)
{// Ar valve on set
iftthis->serialPort1->1sOpen == true)
{
this->button18->BackColor'=
System::Drawing::Color:Lime;
this->button19->BackColor =
System::Drawing::Color::Red;
this->button20->BackColor =
System::Drawing::Color::Red;
Arallow =1,
sendAr();

}
private: System::Void button19 Click(System::Object” sender, System::EventArgs” e)
{// Ar valve open
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if(this->serialPort1->IsOpen == true)
{
this->button18->BackColor =
System::Drawing::Color::Red;
this->button19->BackColor =
System::Drawing::Color::Lime;
this->button20->BackColor =
System::Drawing::Color::Red;
Arallow = 0;
this->serialPort1->Write("AF");

}
private: System::Void button20 Click(System::Object” sender, System::EventArgs” e)
{// Ar valve off
ifthis->serialPort1->1sOpen == true)
{
this->button18->BackColor =
System::Drawing::Color:Red;
this->button19->BackColeor =
System::Drawing::Color:Red;
this=>button20->BackColor =
System::Drawing::Color:Lime;
Arallow = 0,
this->serialPort 1->Write("AC");

}
private: System::Void butten31 Click(System::Object” sender, System::EventArgsA e)
{
String/A multi = this->button31->Text;
iflmulti=="0.1"){this->button31->Text = "1"}
else if(multi=="1"){this->button31->Text = "10";}
else iflmulti=="10"{this->button31->Text = "0.1":}
}
private: System::Void button30_Click(System::Object™ sender, System:EventArgsA e)
{
String” before = this->textBox1->Text;
String” plus = this->button31->Text;
double a = System::Convert:ToDouble(before);
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double b = System::Convert:ToDouble(plus);
double ¢ =a+b;
iflc<100)
String”A com = String:Format("{0:F1}", c);
this->textBox1->Text = com;}
sendAr();

private: System::Void button29 Click(System::Object” sender, System::EventArgs® e)

{

private: void sendAr(){

String” before = this->textBox1->Text;
String” plus = this->button31->Text;
doublé a-="System::Convert:ToBouble(before);
double b = System::Convert: ToDouble(plus);
double c=a-b;
iflc>=0)1
String®h com = String::Format("{0:F1}", @);
this->textBox1->Text =.com;}
else if(c<0)
this->textBox1->Text = "0.0%}
sendAr();

if(tthis->seriatPortl->IsOpen == true & Arallow!=0)
{String/ willsend;
if(this-

>comboBox1->Text == ‘Arfwillsend= 'A%}

else if(this-

>comboBox1->Text == "N2"{willsend = "N}

>comboBoxl->Text ==

else if(this-
"02"Ywillsend = "0"}}
else if(this-

>comboBox1->Text == "H2"{willsend = "H";}

>Write("A");

>Write(willsend);

this->serialPort1-

this->serialPort1-
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this->serialPort1-
>Write(textBox1->Text);

this->serialPort1-
>Write("s");}

LTI T 1111171717777 717 77777777 Nitrogen panel
s

private: System::Void button23 Click(System::Object”™ sender, System::EventArgsA e)
{ // Nitrofen ONSET
ifthis->serialPort1->IsOpen == true)
{
this->button23->BackColor =
System::Drawing::Color::Lime;
this->button22->BackColor =
System::Drawing::Color::Red;
this->button21->BackColor =
System::Drawing::Color:Red:;
Nallow =1;
sendN();

}
private: SystemuVoid button22 Click(System:Object™ sender, System:EventArgsh e)
{// Nitrofen ON
iftthis->serialPort 1->IsQpen == true)
{
this->button23->BackColor =
System::Drawing::Color::Red,;
this->button22->BackColor =
System::Drawing::Color:Lime;
this->button21->BackColor =
System::Drawing::Color::Red;
Nallow = 0;
this->serialPort1->Write("N");
this->serialPort1->Write("F");



}
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private: System::Void button21 Click(System::Object” sender, System::EventArgs” e)

{// Nitrofen OFF
if(this->serialPort1->IsOpen == true)
{
this->button23->BackColor =
System::Drawing::Color::Red;
this->button22->BackColor =
System::Drawing:Color::Red;
this->button21->BackColor =
System::Drawing::Color::Lime;

}

Nallow = 0;
this->serialPort1->Write("N");
this->sertalPort1->Write("C");

private: System:Void button32  Click(System::Object?. sender, System::EventArgs? e)

{

}

String” multi = this->button32->Text;
iftmutti=="0,1")fthis->button32->Text = "1"}

else iftmulti=="1"{this-=>button32->Text = "10"%}
else iflmulti=="10"}this->button32->Text = "0.1"}

private: System::Void-button33.Click(System::Object- sender, System::EventArgsh e)

{

}

String® before = this->textBox3-5Text;
String” plus ="thiss>button32->Text;

double a= System::Convert:ToDouble(before);

double b = System::Convert::ToDouble(plus);
double ¢ =a+b;
iflc<50%
String” com = String:Format("{0:F1}", ¢);
this->textBox3->Text = com;}
sendN();

private: System::Void button34 Click(System::Object” sender, System::EventArgsA e)

{

String” before = this->textBox3->Text;



private: void sendN({

"Ar'f{willsend ="A":}
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String” plus = this->button32->Text;
double a = System::Convert: ToDouble(before);
double b = System::Convert: ToDouble(plus);
double ¢ = (a-b);
iflc>=0X
StringA com = String:Format("{0:F1}", ¢);
this->textBox3->Text = com;}
else if(c<Of
this->textBox3->Text = "0.0"}
sendN();

ifthis->serialPort1->IsOpen-== true & Nallow !=0)
String” willsend;
if(this->comboBox2->Text ==

else iflthis->comboBox2->Text

== "N2"fwillsend =-"N"}

else if{this->comboBox2->Text

== "02"willsend = "0"}}

else if(this->comboBox2->Text

== "H2"{willsend = "H";}

>Text);

this->serialPort1->Write("N");
this=>serialPort1->Write(willsend);
this=>serialPort1->Write(textBox3-

this->serialPort1->Write("s");}

private: System::Void serialPortl DataReceived(System::Object” sender,
System::IO::Ports::SerialDataReceivedEventArgsA e)

{
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LTI 7117177777777 RE panel
i e

private: System::Void trackBarl_Scroll(System::Object” sender, System::EventArgsA
e){

Radio_power();

private: System::Void trackBar2_Scroll(System::Object” sender, System::EventArgsA
e) {

Radio_power();

private: System:Void trackBar3 Scroll(System::Object” sender, System::EventArgsA
e){

Radio power();

private: void Radio. power()
{
int.radiolr= (this-strackBar3->Value);
intradio2 = (this->trackBar2->Value)*10;
int radio3 = {this->trackBarl->Value)*100;

int radiopower = radiol +radio2 +radio3;
String” radioset = System:Convert::ToString(radiopower);
this->textBox8->Text = radioset;

ifl RFallow ==1}
if(this->serialPort1->IsOpen == true){
this->serialPort1->Write("R");
this->serialPort1->Write("A");
this->serialPort1->Write(textBox8->Text);
this->serialPort1->Write("s");}
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}
private: System::Void label36 Click(System::Object” sender, System::EventArgsA e)
{// Adjust or stop
if(RFallow ==1)
RFallow =0;
this->label36->ForeColor =
System::Drawing::Color::Black;
if(this->serialPort1->IsOpen == true){this->serialPort1-
>Write("R");this->serialPort1->Write("S");}
}
elseif(RFatlow ==0)
iftthis->serialPort 1->IsOpen ‘== "true)
RFallow =1;
this>label36->FareColor =
System::Drawing::Color::Qrange;
this->serialPort1->Write('R");
this->serialPort1->Write("A");
this->serialPort 1->Write(TXT{4]->Text);
this->serialPort1->Write(“s");}
1
private: Systernz:Void button25 Click(System:Object™ sender, System::EventArgsA e)
{// RF AC
if(RF_AC == false)
ifthis->serialPort 1=31sOpen == true){. this->serialPort1-
>Write("Ra");}
this=>button25->BackColor= System::Drawing::Color::Red;
RF_AC =-true;}
else if(RF_AC == true}
if(tthis->serialPort1->IsOpen == true) this->serialPort1-
>Write("Rb");}
this->button25->BackColor = System::Drawing::Color::Black;
RF_AC = false;}
}
private: System::Void button27_Click(System::Object” sender, System::EventArgs” e)
{/// RF ON
if(RF_ON == false)}
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if(this->serialPort1->IsOpen == true){ this->serialPort1-
>Write("RO");}

this->button27->BackColor = System::Drawing::Color::Red;

RF_ON = true;}

else if(RF_ON == true}{

if(tthis->serialPort1->IsOpen == true){ this->serialPort1-
>Write("RC");

RFallow =0;
this->label36->ForeColor.=.System::Drawing::Color::Black;
this->TXTa]->Text = “0";

this->trackBarl->Value = 0;

this->trackBar2->Value = ;

this->trackBar3->Value = 0;

this->button27->BackColor = System::Drawing::Color::Black;
RF-ON = false;}

LIHTTTTTITE I TR AL 4 1171171777777 Pump and Cooler Panel
Y i o
private: System::Void button28-Click(System::Object”” sender, System::EventArgsA e)
{ // Rotary

ifrotary == false){

if(this->serialPort1->IsOpen == true){ this->serialPort1-
>Write("fRO");}

this->button28->BackColor = System::Drawing::Color::Green;

rotary = true;}

else if(rotary == true)

if(this->serialPort1->IsOpen == true) this->serialPort1-
>Write("fRC");}

this->button28->BackColor = System::Drawing::Color:Black;
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rotary = false;}

}

private: System::Void button26 Click(System::Object” sender, System::EventArgsA e)
{ // Heater

iflheater == false){

if(this->serialPort1->1sOpen == true){ this->serialPort1-
>Write("fHO");}

this->button26->BackColor =
System::Drawing::Color::OrangeRed,;

heater = true;}

elseiflheater == true)

iftthis->serialPort1->1sOpen == true} this->serialPort1-
>Write("fHC");}

this->button26->BackColor = System::Drawing::Color::Black;

heater = false;}

LTI IIT LA AR Sound
LITTTTTTTIIT AL 11T LT LTI P T LELEEL L LT (11 1AL LT 1 A T

private: System::Void toolStripMenultem3_Click(System::Object” sender,
System::EventArgs- e) {

iflsoundarrow == 1){soundarrow = 0; this
>toolStripMenultem3->image = toolStripMenultem3->Backgroundimage ;}

else {soundarrow-=-1;this->toolStripMenultem3->Image =
sound ;}

LTI 77011777771 Exit
s

private: System::Void exitToolStripMenultem_Click(System::Object” sender,
System::EventArgsA e) {
Form ~parts = gcnew CloseForm();
parts->Show();
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Y, //// End of public ref class Form1
YL 1711717777/7 End of namespace Magnetronsputtering
i
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