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Bodova zvéaracka riadend mikrokontrolérom ATmega88PA.

Nedavno mi padla do oka nabijacka akumuldtorov, ktord podla hrubky prachu na skrinke bola uz nejaky ten ¢as nepouzivana.
Nedalo mi to a nazrel som do jej Utrob. Moje oci uvideli transforméator,  chladice, na nich usmerfiovaci mostik a tyristor. Hned'
som vedel, Ze by sa s tym dalo nieco urobit a tak som ju jednoducho prerobil na bodovu zvaracku.

Na napajanie ovladacieho obvodu som pouzil klasiku, transformator, mostikovy usmernovac, vyhladzovaci kondenzator a LDO
regulator (stabilizator). KedZe ovlddaci obvod ma nizky odber, napatie na vstupe stabilizatora bolo vdaka kondenzatoru bez
akéhokolvek zvinenia. Chybou pri oZivovani obvodu sa mi vSak podarilo upiect mikrokontrolér, LCD displej a aj dalsie
komponenty..... nuz ajtosa stava...

Regulacny (riadiaci) obvod v podstate riadi tyristor pripojeny na vystup mostikového usmerfiovaca za hlavnym transformatorom
(na obrazku hore velké trafo vlavo). Regulator umoznuje nastavit dobu zvérania a velkost usmerneného prudu, ktory je
dodavany do miesta zvaru. Pre dodanie pozadovaného mnozstva energie do zvaru, reguladtor ovldda otvaranie a zatvaranie
tyristora pocas vopred  stanoveného Casu v kazdej polperidéde sietového napatia. Na ¢asovanie sa vyuziva prechod sietového
napatia nulou, ktory detekuje analégovy komparator, pripojeny na vystup druhého usmerniovacieho mostika cez rezistor R1
(LMOhm). Zenerova diéda obmedzuje napatie na 4,8V, tak aby nepriSlo k poskodeniu vstupu mikrokontroléra. Pri prechode
zostupnej hrany napatia nulou spusti komparator ¢itac¢/Casovacl. Prahova hodnota napatia je nastavitelnd potenciometrom
(zero set) nachadzajucim sa na doske. K reguldtoru som taktiez pridal pradovy senzor, ktory sa mi povaloval na stole este od
projektu snimania prudu z alternatora. Je to nieCo naviac, ale umoznuje merat Spickovl hodnotu pretekajuceho pridu a
zobrazovat ju na LCD displeji.
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Firmware mikrokontroléru ATmega88PA (pracujiceho na 8MHz) skompilovany s pomocou AVR-GCC pod AVRStudio IDE néajdete vo
vypise na konci ¢ldnku, alebo na homepage autora.

Mikrokontrolér zobrazuje na displeji informéacie o velkosti energie privedenej do bodu zvaru, dizku trvania zvaru spolu s
maximalnym pradom teclcim pocas posledného uskuto¢neného zvaru a teplotou vo vnutri pristroja z interného senzora
nachadzajliceho sa v mikrokontroléri. Mikrokontrolér taktiez zaobstardva ¢asovanie, detekciu prechodu napatia nulou a riadenie
tyristora. Riadiaca elektréda tyristora je ovlddana cez PMOS tranzistor Q1, ktory je riadeny jednym z pinov mikrokontroléra, nie
vSak priamo, ale cez NPN tranzistor T2 (vid. schéma).

Zvéaranie sa spusta pomocou nozného spinaca pripojeného na dalsi vstup mikrokontroléra. Oba vstupné signaly, signal
pochadzajlci z nozného spinaca, aj detekcia prechodu sietového napatia nulou s  vzorkované a synchronizované rutinou vo
firmvéri tak, aby nedochadzalo k chybam pri spustani. Systém taktiez kontroluje vstup nozného spinaca pri zapnuti napdjania
pristroja ako aj po skonceni zvarania (doby zvaru). Pokial' je nozny spinac stlaceny, tak systém cakad na jeho uvolnenie a
uzivatel je o tejto skuto¢nosti informovany vypisom na displeji. Tymto sa zvySuje bezpecnost a odstranuje sa nadhodné
spustenie zvarania (zakmity prip. iné mozné rusenie). Doba zvaru je nastavitelna priblizne od jednej po 60 periéd (1s) sietového
napatia. Ovladanie privddzaného vykonu  umoznuje, aby sa do miesta zvaru dostalo od 5% do 95% pruadu kazdej pol periddy.
Velkost napétia na katdéde tyristora je po predeleni rezistorovym delicom 10:1 k dispozicii na pine PC2 a pin je chraneny
zenerovou diédou D2, aby nepriSlo k jeho poskodeniu. Neskér som zistil, ze informaciu o velkosti tohto napatia nebudem
potrebovat a tak sa vo firmware s pinom nepracuje.

Na vystup zvaracky som zapojil ochranny vykonovy rezistor s odporom niekolko desatin Ohmu (pouzil som uhlikovi tycinku,
pretoze pracujem v tovarni na vyrobu uhlika a tym pddom som to mal zadarmo), ktory obmedzuje vystupny prad na Uroven, pri
ktorej neddjde k posSkodeniu didd a tyristora. Zdroj je kratkodobo pretazovany odberom pridu 130A. Vyzera to tak, Zze zdroj tieto
kratke  pridové narazy velmi dobre zvlada.

Poznédmka: Ale 130A predsa len nie je dost. Vymenil som teda vodic¢e na vstupe veduce ku diédam a tyristoru za iné zo silnejSim
priezerom a potom som mohol zmenou hodnoty odporu rezistora (mojej  uhlikovej tycky), alebo jej odstranenim zvacsit prud,
ktory sa privadza do bodu zvaru. Ukazalo sa, ze aj pritlak elektrédy na spoj je délezity, ale este stale zistujem ako ovplyvnuje
proces  zvarania.

Na nasledujucich obrazkoch vidime niekolko ¢asovych priebehov, meranych na réznych miestach zapojenia. Zltou farbou je
zobrazené vystupné napatie, ktoré sa zdad byt malé, ale v skuto¢nosti tomu tak nie je (na danom kandle osciloskopu je
nastavené vertikdlne rozliSenie 50V/dielik). Fialovou farbou je zobrazeny priebeh vystupného pridu meraného Hallovym
snimacom, modrou je zobrazeny priebeh napatia na gate tranzistora, ktorym sa riadi tyristor a zelena je napatie na mostiku.
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Tento projekt mi vnukol celkom zaujimavd myslienku ako upravit moju stard zvaracku. Madm niekolko velkokapacitnych
kondenzatorov a IGBT tranzistorov zo starych budiacich jednotiek urc¢enych pre motory, z ktorych by sa dala urobit celkom
pekna TIG zvaracka. Myslim, Ze som ¢&ital o moZnosti zvérat pridom  obdiZnikového priebehu pri frekvenciach 1 - 2 kHz. Ak si
dobre spominam, takyto priebeh pridu z kladnou jednosmernou zlozkou sa pouziva v niektorych typoch TIG zvaraciek. Ktokol'vek
s informdaciami o danej problematike mi kludne méze poslat mail, ja sa len poteSim.

Na poslednych dvoch obrdzkoch sa nachadzaju schéma zapojenia a navrh dosky plosnych spojov.

A kéd? S kédom je vsetko v poriadku a je plne funkény, akurdt som nakoniec musel poprepéjat niektoré veci, takze predtym ako
sa pustite do stavby si eSte raz skontrolujte, ¢i sedia I/O  piny.

12.07.2010 3/24


http://en.wikipedia.org/wiki/Gas_tungsten_arc_welding

uzoﬂe Ako urobit bodovu zvaracku z nabijacky akumulatorov?

https://www.mikrozone.sk/pluginy/content/content.php?content.61

#include // basic io header

#include // time header

#include // Interrupt header

//#include // can’t get the watchdog to work yet

#define F_CPU 8000000; //8MHz

//function declarations

void lcd_write_byte(unsigned char CONTROL, unsigned char DATA);

10.
void initLCD(void);

11.
void updateLCD(void);

12.
void switch_up(void);

13.
void weld_message(void);

14.

15.
//global variables

16.
volatile unsigned int power, duration, temperature;

17.
volatile unsigned char current, max_current;

18.

19.
void main(void)
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20.

{
21.

unsigned int old_power, old_duration= 0; //variables for comparison
22.
23.

PRR &= ~(1<<PRADC); //disable ADC power reduction
24.

ADMUX |= (1<<REFS0); //setup VCC as reference
25.

ADMUX |= (1<<ADLAR); //left adjust result for 8 bit ADC
26.

ADCSRA |= (1<<ADPSO0)|(1<<ADPS1)|(1<<ADPS2); //prescaler clk/64 125kHz @ 8MHz clock

27.
ADCSRA |= (1<<ADEN); //enable ADC

28.
29.

TCCR1B |= (1<<CS10); //enable timerl, no prescale (clk/1)
30.
31.

ACSR |= (1<<ACIS1); //enable analog comparator falling edge interrupt
32.

ACSR |= (1<<ACIE); //enable analog comparator interrupt
33.
34.

DDRC |= (1<<PORTC3); //SCR gate drive
35.

DDRC &= ~((1<<PORTCO0)|(1<<PORTC1)|(1<<PORTC2)); //set as input

36.
PORTC &= ~((1<<PORTCO)|(1<<PORTC1)|(1<<PORTC2)); //PUD

37.

38.

DDRD |= (1<<PORTDO)|(1<<PORTD1)|(1<<PORTD2)|(1<<PORTD3)|(1<<PORTD4)|(1<<PORTD5);

39.
DDRD &= ~((1<<PORTD®6)|(1<<PORTD7)); //set as input

40.
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PORTD &= ~((1<<PORTD®6)|(1<<PORTD7)); //PUD

41.

42.

DDRB &= ~(1<<PORTBO); //footswitch input

43.
PORTB &= ~(1<<PORTBO); //PUD

44,

45.

initLCD(); //set up LCD

46.

47.

switch_up(); //check footswitch

48.

49.

max_current= 0x7F;

50.
updateLCD(); //display settings

51.

52.

// wdt_reset(); //reset the watchdog timer

53.
// WDTCSR |= (1<<

54.
// WDTCSR |= (1<<<<

55.

56.

57.

58.

59.

old_power= power; //set up the comparsison value before getting new value

60.
ADMUX &= ~((1<<MUXO0)|(1<<MUX1)|(1<<MUX2)|(1<<MUX3)); //sample ADCO (power setting)
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61.
ADCSRA |= (1<<ADSC); //start conversion
62.
(ADCSRA &amp; (1<<ADSQ)){} //wait for conversion
63.
power= ADCH;
64.
power*= 234; //scale power for use later: ((278)*234)= 59904 max value
65.
//59904 clk cycles= (1/8000000)*59904= 7.5ms
66.
//7.5ms= (.0075/(1/120))*100= 90% of one half wave (60Hz)
67.
//with these values power can be up to 90% of each half wave,
68.
//which with the 5% coded into the ISR, yields a range of 5%-95%.
69.
70.
old_duration= duration; //set up the comparsison value before getting new value
71.
ADMUX |= (1<<MUXO0); //sample ADC1 (duration setting)
72.
ADCSRA |= (1<<ADSC); //start conversion
73.
(ADCSRA &amp; (1<<ADSQ)){} //wait for conversion
74.
duration= ADCH,;
75.
duration= (duration>>1); //convert to 7-bit number, limits duration to ~1 second
76.
(duration<=0x0007) duration= 0x0000;
77.
duration-= 0x0007; //subtract 7 so duration can’t exceed 3 digits (999ms)
78.
79.
ADMUX &= ~((1<<MUXO0)|(1<<MUX1)|(1<<MUX2)); //set up for ADC8 (temp)
80.

ADMUX |= (1<<MUX3);
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81.
ADMUX |= (1<<REFSO0)|(1<<REFS1); //1.1V ADC reference

82.
ADMUX &= ~(1<<ADLAR); //undo left adjust result for 8 bit ADC
83.
ADCSRA |= (1<<ADSC); //start conversion
84.
(ADCSRA &amp; (1<<ADSQ)){} //wait for conversion
85.

temperature= ADC;

86.
temperature/= 12; //scale temp value to degrees C

87.
ADMUX |= (1<<ADLAR); //restore left adjust result
88.
ADMUX &= ~(1<<REFS1); //restore VCC ADC reference
89.
90.
(power!=old_power) updateLCD(); //update LCD if values changed
91.
(duration!=old_duration) updateLCD();
92.
(("(PINB &amp; (1L<<PINBO0))) &amp; (duration>0)) //check for footswitch input
93.
{
94.
charj= 0;
95.
96.
(j= 0;j< 3;) //three sample noise filter
97.
{
98.
('(PINB &amp; (1<<PINBO))) j++; //increment loop value if PORTCZ2 (fsw) is low
99.
j=4; //break out of the loop if high
100.
}
101.
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102.
(j==3) //should only get here if we got three low samples
103.
{
104.
weld_message();
105.
ADMUX |= (1<<MUXO0)|(1<<MUX1)|(1<<MUX2); //sample ADC7 (current sensor)
106.
ADMUX &= ~(1<<MUX3);
107.
ADCSRA |= (1<<ADATE); //ADC free runnnng mode
108.
ADCSRA |= (1<<ADSC); //start conversion
109.
_delay_us(5); //wait for ADC'’s first reading
110.
max_current= 0x0000; //reset max current from last cycle
111.
sei();
112.
(("(PINB &amp; (1<<PINBO))) &amp; (duration>0)){} //wait for zero cross
113.
cli();
114.
ADCSRA &= ~(1<<ADATE); //turn off free running
115.
switch_up(); //wait for footswitch release
116.
updatelLCD();
117.
b
118.
}
119.
}
120.
}
121.
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122.
123.
ISR (ANALOG_COMP_vect)
124.
{
125.
chari= 0;
126.
127.
(i= 0;i< 3;) //three sample noise filter
128.
{
129.
('(ACSR &amp; (1<<ACQ))) i++; //increment loop value if ACO is low
130.
i= 4; //break out of the loop if high
131.
}
132.
133.
(i==3) //should only get here if we got three low samples,
134.
{ //which indicates a zero crossing.
135.
TCNT1= 0;
136.
(TCNT1< power){} //wait for phase rotation
137.
PORTC |= (1L<<PORTC3); //fire SCR
138.
(TCNT1< 63333) //wait for 7.9ms, 95% of one half cycle (60Hz)
139.
{
140.
current= ADCH;
141.

(current>max_current) max_current= current; //record the highest value
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142.

143.

PORTC &= ~(1<<PORTC3); //turn off SCR gate

144,
duration-;

145.

146.

147.

148.

149.

150.

void initLCD(void)

151.

152.

_delay_ms(250); // Wait for HD44780

153.
PORTD &= ~(1<<PORTD4);

154.
PORTD |= (1<<PORTD1);

155.
PORTD |= (1<<PORTDO);

156.
PORTD |= (1<<PORTD5); // function set

157.
_delay_ms(2);

158.
PORTD &= ~(1<<PORTD5);

159.
_delay_ms(20);

160.
PORTD |= (1<<PORTD5); // function set

161.
_delay_ms(2);

162.
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PORTD &= ~(1<<PORTD5);

163.
_delay_ms(10);
164.
PORTD |= (1<<PORTDS5); // function set
165.
_delay_ms(2);
166.
PORTD &= ~(1<<PORTD5);
167.
_delay_ms(10);
168.
PORTD &= ~(1<<PORTDO);
169.
PORTD |= (1<<PORTDS5); // initialize to 4 bit
170.
_delay_ms(2);
171.
PORTD &= ~(1<<PORTD5);
172.
_delay_ms(10);
173.
174.
lcd_write_byte(0,0x28); //set interface width, # of lines, and font size
175.
Icd_write_byte(0,0x0C); //display on
176.
Icd_write_byte(0,0x01); //clear display
177.
lcd_write_byte(0,0x06); //increment address by one, shift cursor at write
178.
}
179.
180.
181.
182.
void lcd_write_byte(unsigned char CONTROL, unsigned char DATA)
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183.
{
184.
(CONTROL == 1) PORTD |= (1<<PORTD4); PORTD &= ~(1<<PORTD4);
185.
((DATA &amp; 0x80) == 0x80) PORTD |= (1<<PORTD3); PORTD &= ~(1<<PORTD3);
186.
((DATA &amp; 0x40) == 0x40) PORTD |= (1<<PORTD2); PORTD &= ~(1<<PORTD2);
187.
((DATA &amp; 0x20) == 0x20) PORTD |= (1<<PORTD1); PORTD &= ~(1<<PORTD1);
188.
((DATA &amp; 0x10) == 0x10) PORTD |= (1<<PORTDO); PORTB &= ~(1<<PORTDO);
189.
PORTD |= (1<<PORTDS5);
190.
_delay_ms(1);
191.
PORTD &= ~(1<<PORTD5);
192.
193.
((DATA &amp; 0x08) == 0x08) PORTD |= (1<<PORTD3); PORTD &= ~(1<<PORTD3);
194.
((DATA &amp; 0x04) == 0x04) PORTD |= (1<<PORTD2); PORTD &= ~(1<<PORTD2);
195.
((DATA &amp; 0x02) == 0x02) PORTD |= (1<<PORTD1); PORTD &= ~(1<<PORTD1);
196.
((DATA &amp; 0x01) == 0x01) PORTD |= (1<<PORTDO); PORTD &= ~(1<<PORTDO);
197.
PORTD |= (1<<PORTDS5);
198.
_delay_ms(2);
199.
PORTD &= ~(1<<PORTD5);
200.
_delay_ms(10);
201.
}
202.
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203.
204.
205.
void updateLCD(void)
206.
{
207.
unsigned int temp_duration, temp_power, temp_max_current;
208.
2009.
temp_duration= (duration*8); //scale duration for BCD conversion to milliseconds /
210.
unsigned int duration_BCD= ((((temp_duration/10)+((temp_duration/100)*6))*16)+(temp_duration%10));
211.
212.
unsigned char ONES= 0x00;
213.
unsigned char TENS= 0x00;
214.
unsigned char HUND= 0x00;
215.
216.
((duration_BCD &amp; 0x0800) == 0x0800) HUND |= 0x08; else HUND &= ~0x08;
217.
((duration_BCD &amp; 0x0400) == 0x0400) HUND |= 0x04; else HUND &= ~0x04;
218.
((duration_BCD &amp; 0x0200) == 0x0200) HUND |= 0x02; else HUND &= ~0x02;
219.
((duration_BCD &amp; 0x0100) == 0x0100) HUND |= 0x01; else HUND &= ~0x01;
220.
221.
((duration_BCD &amp; 0x0080) == 0x0080) TENS |= 0x08; else TENS &= ~0x08;
222.
((duration_BCD &amp; 0x0040) == 0x0040) TENS |= 0x04; else TENS &= ~0x04;
223.
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((duration_BCD &amp; 0x0020) == 0x0020) TENS |= 0x02; else TENS &= ~0x02;
224,
((duration_BCD &amp; 0x0010) == 0x0010) TENS |= 0x01; else TENS &= ~0x01;
225.
226.
((duration_BCD &amp; 0x0008) == 0x0008) ONES |= 0x08; else ONES &= ~0x08;
227.
((duration_BCD &amp; 0x0004) == 0x0004) ONES |= 0x04; else ONES &= ~0x04;
228.
((duration_BCD &amp; 0x0002) == 0x0002) ONES |= 0x02; else ONES &= ~0x02;
229.
((duration_BCD &amp; 0x0001) == 0x0001) ONES |= 0x01; else ONES &= ~0x01;
230.
231.
ONES |= 0x30;
232.
TENS |= 0x30;
233.
HUND |= 0x30;
234.
235.
lcd_write_byte(0x00, 0x01); //clear screen
236.
lcd_write_byte(0x01, 0x20); //space
237.
lcd_write_byte(0x01, 0x20); //space
238.
lcd_write_byte(0x01, 0x20); //space
239.
lcd_write_byte(0x01, HUND);
240.
lcd_write_byte(0x01, TENS);
241.
lcd_write_byte(0x01, ONES);
242.
lcd_write_byte(0x01, 0x20); //space
243.
lcd_write_byte(0x01, 0x6D); //'m’
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244,
Icd_write_byte(0x01, 0x69); /T’
245,
Icd_write_byte(0x01, 0x6C); /I’
246.
Icd_write_byte(0x01, 0x6C); /I’
247.
Icd_write_byte(0x01, 0x69); /T’
248.
lcd_write_byte(0x01, 0x73); /I's’
249.
lcd_write_byte(0x01, 0x65); //'e’
250.
lcd_write_byte(0x01, 0x63); //'c’
251.
lcd_write_byte(0x01, 0x6F); //'0’
252.
lcd_write_byte(0x01, 0X6E); //'n’
253.
lcd_write_byte(0x01, 0x64); //"d’
254.
lcd_write_byte(0x01, 0x73); /I's’
255.
temp_power= (power/665); //scale power for BCD conversion to percent
256.
temp_power=(95-temp_power);
257.
unsigned int power_BCD= ((temp_power/10)*16)+(temp_power%10);
258.
259.
ONES= 0x00;
260.
TENS= 0x00;
261.
262.
((power_BCD &amp; 0x0080) == 0x0080) TENS |= 0x08; else TENS &= ~0x08;
263.
((power_BCD &amp; 0x0040) == 0x0040) TENS |= 0x04; else TENS &= ~0x04;
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264.
((power_BCD &amp; 0x0020) == 0x0020) TENS |= 0x02; else TENS &= ~0x02;
265.
((power_BCD &amp; 0x0010) == 0x0010) TENS |= 0x01; else TENS &= ~0x01;
266.
267.
((power_BCD &amp; 0x0008) == 0x0008) ONES |= 0x08; else ONES &= ~0x08;
268.
((power_BCD &amp; 0x0004) == 0x0004) ONES |= 0x04; else ONES &= ~0x04;
269.
((power_BCD &amp; 0x0002) == 0x0002) ONES |= 0x02; else ONES &= ~0x02;
270.
((power_BCD &amp; 0x0001) == 0x0001) ONES |= 0x01; else ONES &= ~0x01;
271.
272.
ONES |= 0x30;
273.
TENS |= 0x30;
274.
275.
lcd_write_byte(0x00, 0xCO0); //go to second line
276.
lcd_write_byte(0x01, 0x20); //space
277.
lcd_write_byte(0x01, 0x20); //space
278.
lcd_write_byte(0x01, TENS);
279.
lcd_write_byte(0x01, ONES);
280.
lcd_write_byte(0x01, 0x25); /"%’
281.
lcd_write_byte(0x01, 0x20); //space
282.
lcd_write_byte(0x01, 0x6F); //'0’
283.
Icd_write_byte(0x01, 0x66); //'f’
284.
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lcd_write_byte(0x01, 0x20); //space
285.
lcd_write_byte(0x01, 0x70); //'p’
286.
lcd_write_byte(0x01, 0x68); //'h’
287.
lcd_write_byte(0x01, 0x61); //'a’
288.
lcd_write_byte(0x01, 0x73); /I's’
289.
lcd_write_byte(0x01, 0x65); //'e’
290.
temp_max_current= max_current;
291.
temp_max_current-= 0x7F; //remove 2.5V sensor offset
292.
temp_max_current*= 3; //scaling
293.
temp_max_current/= 2; //scaling
294.
295.
unsigned int max_current_ BCD= ((((temp_max_current/10)+((temp_max_current/100)*6))*16)+(temp_max_current%10));
296.
297.
ONES= 0x00;
298.
TENS= 0x00;
299.
HUND= 0x00;
300.
301.
((max_current_ BCD &amp; 0x0800) == 0x0800) HUND |= 0x08; else HUND &= ~0x08;
302.
((max_current_ BCD &amp; 0x0400) == 0x0400) HUND |= 0x04; else HUND &= ~0x04;
303.
((max_current_ BCD &amp; 0x0200) == 0x0200) HUND |= 0x02; else HUND &= ~0x02;
304.
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((max_current BCD &amp; 0x0100) == 0x0100) HUND |= 0x01; else HUND &= ~0x01;
305.
306.
((max_current_ BCD &amp; 0x0080) == 0x0080) TENS |= 0x08; else TENS &= ~0x08;
307.
((max_current_ BCD &amp; 0x0040) == 0x0040) TENS |= 0x04; else TENS &= ~0x04;
308.
((max_current_ BCD &amp; 0x0020) == 0x0020) TENS |= 0x02; else TENS &= ~0x02;
3009.
((max_current BCD &amp; 0x0010) == 0x0010) TENS |= 0x01; else TENS &= ~0x01;
310.
311.
((max_current_ BCD &amp; 0x0008) == 0x0008) ONES |= 0x08; else ONES &= ~0x08;
312.
((max_current_ BCD &amp; 0x0004) == 0x0004) ONES |= 0x04; else ONES &= ~0x04;
313.
((max_current BCD &amp; 0x0002) == 0x0002) ONES |= 0x02; else ONES &= ~0x02;
314.
((max_current BCD &amp; 0x0001) == 0x0001) ONES |= 0x01; else ONES &= ~0x01;
315.
316.
ONES |= 0x30;
317.
TENS |= 0x30;
318.
HUND |= 0x30;
3109.
320.
lcd_write_byte(0x00, 0x95); //go to third line (DDRAM address 0x15)
321.
lcd_write_byte(0x01, 0x20); //space
322.
lcd_write_byte(0x01, HUND);
323.
lcd_write_byte(0x01, TENS);
324.
lcd_write_byte(0x01, ONES);
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325.
lcd_write_byte(0x01, 0x20); //space
326.
lcd_write_byte(0x01, 0x61); //'a’
327.
Icd_write_byte(0x01, 0x6D); //'m’
328.
lcd_write_byte(0x01, 0x70); //'p’
329.
lcd_write_byte(0x01, 0x73); /I's’'
330.
lcd_write_byte(0x01, 0x20); //space
331.
lcd_write_byte(0x01, 0x28); //'(’
332.
Icd_write_byte(0x01, 0x6D); //'m’
333.
lcd_write_byte(0x01, 0x61); //'a’
334.
lcd_write_byte(0x01, 0x78); /I'x’
335.
lcd_write_byte(0x01, 0x29); //')
336.
337.
unsigned int temperature_BCD= ((temperature/10)*16)+(temperature%10);
338.
339.
ONES= 0x00;
340.
TENS= 0x00;
341.
342.
((temperature_BCD &amp; 0x0080) == 0x0080) TENS |= 0x08; else TENS &= ~0x08;
343.
((temperature_BCD &amp; 0x0040) == 0x0040) TENS |= 0x04; else TENS &= ~0x04;
344,
((temperature_BCD &amp; 0x0020) == 0x0020) TENS |= 0x02; else TENS &= ~0x02;
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345.
((temperature_BCD &amp; 0x0010) == 0x0010) TENS |= 0x01; else TENS &= ~0x01;
346.
347.
((temperature_ BCD &amp; 0x0008) == 0x0008) ONES |= 0x08; else ONES &= ~0x08;
348.
((temperature_BCD &amp; 0x0004) == 0x0004) ONES |= 0x04; else ONES &= ~0x04;
349.
((temperature_BCD &amp; 0x0002) == 0x0002) ONES |= 0x02; else ONES &= ~0x02;
350.
((temperature_BCD &amp; 0x0001) == 0x0001) ONES |= 0x01; else ONES &= ~0x01;
351.
352.
ONES |= 0x30;
353.
TENS |= 0x30;
354.
355.
lcd_write_byte(0x00, 0xD5); //go to fourth line (DDRAM address 0x55)
356.
lcd_write_byte(0x01, 0x20); //space
357.
Icd_write_byte(0x01, TENS);
358.
lcd_write_byte(0x01, ONES);
359.
lcd_write_byte(0x01, OxDF); //degree symbol
360.
lcd_write_byte(0x01, 0x43); /I'C
361.
lcd_write_byte(0x01, 0x20); //space
362.
lcd_write_byte(0x01, 0x63); //'c’
363.
Icd_write_byte(0x01, 0x61); //'a’
364.
lcd_write_byte(0x01, 0x73); /I's’
365.
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lcd_write_byte(0x01, 0x65); //'e’
366.
lcd_write_byte(0x01, 0x20); //space
367.
lcd_write_byte(0x01, 0x74); /I't’
368.
lcd_write_byte(0x01, 0x65); //'e’
369.
Icd_write_byte(0x01, 0x6D); //'m’
370.
lcd_write_byte(0x01, 0x70); //'p’
371.
}
372.
373.
374.
375.
void switch_up(void)
376.
{
377.
("(PINB &amp; (1<<PINBO0)))
378.
{
379.
lcd_write_byte(0x00, 0x01); //clear screen
380.
lcd_write_byte(0x01, 0x20); //space
381.
lcd_write_byte(0x01, 0x20); //space
382.
Icd_write_byte(0x01, 0x72); /'
383.
lcd_write_byte(0x01, 0x65); //'e’
384.
lcd_write_byte(0x01, 0x6C); /I
385.
lcd_write_byte(0x01, 0x65); //'e’
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386.

Icd_write_byte(0x01, 0x61); //'a’
387.

Icd_write_byte(0x01, 0x73); /I's’
388.

lcd_write_byte(0x01, 0x65); //'e’
389.

lcd_write_byte(0x01, 0x20); //space
390.

lcd_write_byte(0x01, 0x66); //'f’
391.

Icd_write_byte(0x01, 0x6F); //'0’
392.

Icd_write_byte(0x01, 0x6F); //'0’
393.

Icd_write_byte(0x01, 0x74); /I't’
394.

Icd_write_byte(0x01, 0x73); /I's’
395.

Icd_write_byte(0x01, 0x77); II'w’
396.

lcd_write_byte(0x01, 0x69); //'V'
397.

Icd_write_byte(0x01, 0x74); /I't’
398.

lcd_write_byte(0x01, 0x63); //'c’
399.

Icd_write_byte(0x01, 0x68); //'h’
400.

(!(PINB &amp; (1<<PINBO0))){};

401.

}
402.

}

403.
404.
405.
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406.
void weld_message(void)
407.
{
408.
lcd_write_byte(0x00, 0x01); //clear screen
4009.
lcd_write_byte(0x01, 0x20); //space
410.
lcd_write_byte(0x01, 0x20); //space
411.
lcd_write_byte(0x01, 0x77); /I/'w’
412.
lcd_write_byte(0x01, 0x65); //'e’
413.
Icd_write_byte(0x01, 0x6C); /I
414.
lcd_write_byte(0x01, 0x64); //'d’
415.
lcd_write_byte(0x01, 0x69); //'l’
416.
lcd_write_byte(0x01, 0x6E); //'n’
417.
Icd_write_byte(0x01, 0x67); /I'g’
418.
lcd_write_byte(0x01, 0x2E); //"."
4109.
Icd_write_byte(0x01, 0x2E); //"."
420.
lcd_write_byte(0x01, 0x2E); //"."
421.
}
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