Hardware

Steuergerat

“\e'!'tee

Q'(o cronics
y‘;c :

2




T/7 hasyg]

FiZRiZB 900Z°G0°ST 91ed

*N3d

sA2qunN yUswUN20(g

§~10.4UDDT@5N0YUS2.4g

S3UIL

JaupQ sealpuy ‘JNVYN

ZECXYIN

NiZ¥  1NOzY

an

T

unOOPu:oor L o >WNE10NNH

Feel i L
ﬁqmzﬁ @ &

O&%WNE iz H
.
poy moﬂ+ .

2 g

DAASTHNLY
Ehel]

NI Lnoky
1NOZL  MIZL
1NOLL  NILL

A

NGH

ans
2aAsz/nz qﬂ &
2

— o}
NTa O @—7—F

HOIX @— T

NI

pajosuuaos|p

G passuucosip

&
618

EL FA4

dzevoan @

—_ s
_‘0r|ﬁ+_ €0 ang
e I

pIA T zq 19
15082

ol

oadiaxu) >0

Lad(axL) oz
E

2ad(oLnn =]

dg45840d

g
<—bhy
A+

~|o|o| ofr|ol

£Qd(z30)

00d(108)

10d(vas)

zodtioL

]

QYvOg-HOLOW-0a

E IS

90,
£0d(zosoL

0adMOX/0L)

Ladiiy

2Ad(ZINIONIY)

£9d(000/LNIY)

#ad(ss)

52d(ISOK)
] 9adosiv
£3d0I0S)

ovd(ooaw)

1vd(10av)

Zvdizoaw)

£vdigoay)

PYdrOay)

Sv¥d(50ay)

QvdATA

Bl

=104
[£:)

=10f4

AS+

aNo

t
e @4
X @
o
anvdx3 = bexX

o

anvdx3 % 78X
©
o
4
w
Q

ANV ¢ 58X Q>

ANvYdX3
ANV

T
v
B

X >

X @
X O
X @
&
©

8x
kX
(354

weadind efed 10

U O U oo

a

1dns Tk
adns U:)‘

INMDD 5T

anND

AS+

)

*x
N
ds
w
T
m
b3
~

HMY3ds

aND

T
TINT

68X O

5% &
68X @

£T

gy dob A5+

aNno

324

g
©
T

zox @]

€

i3

]

b

£
5
o
£
=
o
NV g €5X
j=4
56X

Ligx
a 3sIX &

NITY
NTY
NIV
NTY

o
Wz
©

hd

ovdieaay!

20AY
o0A

"SEX
a X O
a Broix O

0 =
a Eox
o

2vdiz0aw)

43uv ﬂ

[RUINS %_
B
58

ki
ZWIX glo

1353y

0T
aL

GOl

ol el

ol
2-]

AS+

Schaltplan BasicCard




Layout BasicCard

490 AR R
Hj 298883 8§ Zcd
5 o s i
= i -15pn |
w3 a t =
I 1 F ol
s Ay 1 -3
B-OV_IN ¢ 2 : =P
=
c7 | e b [ B
4 TUFIZa%DC| '_': =
cg | A
4.?|JFI25VDC§ 3 n -
m
3 | 2 u s
4.7WF125vDC | i = 2F| e
c& | = 3 : i
| - C-ED
4TUFiZSVDC | o
! T RS
= = “
) B o
] ek =T
& £ro2 / El T H i
% 5 5
ucrgt o
=
EvHAD
O Life]
[, — s —
3393,3333592390 2893 Jn 49
g :lgnnnngnnnn Egnlg;;'gag
5
HE
o
5400 T an 32.?b
(1] E
o 3 100nF 1 1%—15;3
o | e
J:_I ]* 1 FBF
B-GV_IN ] i @ 28 e PCFBS#P
_lj ]
o7 Z20PFi2eN D
4.?;.|Fr25v0c - @cm z B
ca % 4 TUF 258D
4 TUF2sYDC c3
[
cq o
4 FUF 25Dz % e § %
R g i i o b
4 FUF/25Y D0 @ Eﬁ j_ o O
® o s
x
b .
[
m
& eERe =
in 8.0 0.8 T
o L [l [l i‘[ O
=3(=3= S~ o
L Bin N B ) R1D KE_\‘(“FT’E\D
A Ir D_out Dl
= =y =10 %7 W6 %17
e CEEEEE EREEE B B B 2 o
T o .o T IL_UTgEgtTRTT
1 1 1 ] =] [*]
23337 59993493233 22393 2,9
BEoocoo o oo oao o B



1/T "ummzm_ EE:0+00 200Z°+R'E0 =1B0|  pavopyion |

I
L
0
e 143qunN_juaunog w5 89

p4eog-Joiol-J0  :3TLIL

JaUHO sealpuy JINYN

Schaltplan Power Card

Ay
4]

v
—

EE Zhid
WD o

QN9 dbreadod
L sen

al,

-
[~
I~

Lzna
=0NS  BHONED

2}

- o
3
=X
Y

T
HO0BN
[
=

||
=
e
FEE
23

| FAT=] £d 105
2 e ; b

8 T Id
SHONED L - IR

aan

ERE]
< 101
ang

ang ang ang
Qo all s3]
al= s
& 2
Al = Al
S wh ¥ 9 2
=0 =0
=3 Zao
E LZng E Lzng
15088 | pHONED 16088 | ZHOTEED
e SR
3 J
HO 583 |t
EHO-d-5] 0¥56441
ObsBad L __Ulw N
“.V_ # =39 - =3
zZe LH_ = S
B = =}
g a =
2

AZL+

9

gx % % % %

A5 R & o oo

L+r = = § %

V5 5o 8§
s B A
[N
My




L ayout Power Card

Komponenten BasicCard

Fenster-/Turantrieb

Motor, Typ Turantrieb ZA rechts, Nr. 0201.449

F 100 N

Lénge 646 mm

Hersteller Motor Dunkermotoren UPMO,7A

, Getriebe Unkermotoren PLG30 M=180 Ncm, i=92,
Spannung 15VvDC

Strom unbel astet 05A

Strom belastet 1,1 A

Sensor

90 Impulse fir 8 cm Weg.
HALS502A von Micronas

Pullup am Ausgang ist notwendig.

Anschlussplan

1&6 Motor Minus, schwarz (br/bl)
2&7 Motor Plus, rot (br/rt)

3 GND, blau (br/gb)

8 Signa A, gelb (br/gn)

5 +5V...+24V, braun (br/ws)

Wl
1DD

Lead (MG
green (B
browm | 5. +24Y
o
&

blue
welow

Tauchpumpen (mit Rickschlagventil)

Hersteller Reich
Spannung 12VvDC

Strom 2A
Volumenleistung 12 1/min
Druck 0,5 bar







Magnetventil
Elektromagnet- Steuerventil (24 V AC)
Hersteller:  Hunter

Artikel: SRV 101 G-B

Mit Durchfluf3regulierung, zur Reduzierung von
Druck und Durchfluss, z.B. fir Tropferleitungen und
Microbewésserung.

Maximaler Betriebsdruck: 10 bar/ AS: 1" 1G, gerade
Anschlisse, im drucklosen Zustand offen, unter
Druck stromlos geschlossen.

Robuste K onstruktion aus hochwertigem PV C.
Fir starke Beanspruchung geeignet!

Temperatursensoren

PTC-Element KTY 81-110

Manufacturer: Philips

Ambiet temperature: -55 to 150°C

Durchschnittliche Spannungsanderung7,22mV pro Kelvin

PTC KTY81-110

2,5

2,075

Widerstand/Ohm

15

%/K

0,5

—— R typ/Ohm
—— Temp koef.

-100 -50 0 50 100

Temperatur

150

Spannung/V

200




AMB. TEMP. KTY81-110 | Meas. Voltage | dU/dT(im | Registerwert | Registerwert | Registerwert
Temperature | Coeff. R/Ohm N mV/K) im ADC High im Low im ADC
(€?) (%/K) Rv=27000hm ADC
-55 0,99 490 0,768 | 6,582 310 1 54
-50 0,98 515 0,801| 6,684 323 1 67
-40 0,96 567 0,868 | 7,086 350 1 94
-30 0,93 624 0,939| 7,201 378 1 122
-20 0,91 684 1,011 7,291 407 1 151
-10 0,88 747 1,084 | 7,577 437 1 181
0 0,85 815 1,159 7,604 467 1 211
10 0,83 886 1,235| 7,712 498 1 242
20 0,8 961 1,312 7,774 529 2 17
25 0,79 1000 1,351| 7,805 545 2 33
30 0,78 1040 1,390 7,744 561 2 49
40 0,75 1122 1,468 | 7,861 592 2 80
50 0,73 1209 1,546 7,772 623 2 111
60 0,71 1299 1,624 7,672 655 2 143
70 0,69 1392 1,701 7,716 686 2 174
80 0,67 1490 1,778 | 7,584 717 2 205
90 0,65 1591 1,854 | 7,515 747 2 235
100 0,63 1696 1,929 | 7,430 778 3 10
110 0,61 1805 2,003| 7,143 808 3 40
120 0,58 1915 2,075| 6,890 836 3 68
125 0,55 1970 2,109| 6,488 850 3 82
130 0,52 2023 2,142 | 5,985 863 3 95
140 0,45 2124 2,201 | 4,958 888 3 120
150 0,35 2211 2,251 | 15,007 908 3 140
Messung mit 10-bitADC
Aufloésung:  5V/(2710)Steps=5V/1024Steps=4,883 mV ?
Delta 7TmV/10°C=7,7mV/1°C
Genauigkeit ca. 1°C Rv=27000hm
Temperatur 0°C 100°C
ADC-Wert 237 395
) Rptc
Auflosung:  5V/(2710)Steps=5V/1024Steps=4,883 mV ]
Delta 77TmV/10°C=7,7mV/1°C r
Genauigkeit ca. 1°C 1
Temperatur 0°C 100°C
ADC-Wert 467 778

St ei gung=( ADCVal ue50°C 623- ADCVal ue0°C 467)/ (50°C-0°C)= Value 156/50°C
Steigung = 3,12 (bzw. 0, 32)
adc val ue at 0°C=237 T=(adc_val ue-467)*200/ 625 (0, 32)

Pro 1°C hat man eine Anderung Wert von ADC-Register von 1,58

printf(" Ti\r\n%", (adc_val ue-237)*100/158);

/ladc val ue at 0°C=237 T=(adc_val ue-237)*100/ 158 (0, 63)

St ei gung=( ADCVal ue50°C 317- ADCval ue0°C 237)/ (50°C-0°C)= Value 80/50°C
Steigung = 1,6 (bzw. 0, 625)






Reed-Kontakt

SAS 4AR/WS

Reedkontakt-Schalter

Umschaltkontakt, als Arbeits- und Ruhe-
kontakt verwendbar.

Farbe: weil}

MalRe: 65x 15,7x 13,6mm

Schaltkontakt:

30V /0,3A

Preis: 3,25€

Angeschlossen: NO (Schliel3er)

Tur offen: geschlossen (Bit: Low)
Tar geschlossen: offen (Bit: High)

Schwimmschalter

Hersteller: Condor
Typ: PSN-X
~10A 250V
Niveau erreicht (voll):

Lautsprecher

Using Timer O

PWM frequency=8Mhz/2 * 2"8=15.686 Hz

RC Tiefpass fg=7kHz
R=Xc
R=1/(2*Pi*fg*C)

C=1/(2*Pi*fg*R) = 1/(2* 3,14* 7kHz* 1000hm)=227nF

Kontakt geschlossen (Low)
Niveau nicht erreicht (leer): Kontakt gedffnet (High)




Gewéachshaus.c

/*********************************************

Pr oj ekt CGewaechshausst euer ung

Version : 1

Dat e 15. 05. 2006

Aut or Andreas Ortner / a.ortner@reenet.de / Ww. a-ortner.dd
Chip type ATMega32

Cl ock frequency 8 MHz

Boar d G eenhouseControl AG6
*********************************************/

/*

Har dwar e Confi guration

nC _Pi nD MCPor t MCPi NN Si gNam Card BoarPin SW
Tinmer0 8-Bit Speak SysTim Basi cC

0C0 PB3 4 Speaker Basi cC X7-1
TO PBO 1 W ndret Basi cC X9-1
Timerl 16-Bit Basi cC

OClA PD5 19 PVWM_ML Basi cC X14-3
OC1B PD4 18 PVWM_MR Basi cC X14-4
T1 PB1 2 Basi cC X9- 2

| CP PD6 20 Basi cC X6- 1

Ti mer 2 8-Bit Basi cC

oc2 PD7 21 Basi cC X15-3

I NTO PD2 16 I nt Key Basi cC

I NT1 PD3 17 | NT_RTC Basi cC

I NT2 PB2 3 | npDoo Basi cC X9- 3
ADCO PAO 40 PTCWat Basi cC X5-1
ADC1 PA1 39 PTCAI ri Basi cC X5- 2
ADC2 PA2 38 PTCA re Basi cC X5-3
ADC3 PA3 37 Basi cC

ADC4 PA4 36 Basi cC X14-1

ADC5H PA5 35 Basi cC X14-2

ADC6 PA6 34 SWNi vea Basi cC X15-4
ADC7 PA7 33 Basi cC

Al NO PB2 3 Basi cC

Al N1 PB3 4 Basi cC

SCK PB7 8 Basi cC

M SO PB6 7 Basi cC

SS PB4 5 SwDoor Basi cC X9- 4
MOSI PB5 6 Basi cC

TXD PD1 15 Basi cC

RXD PDO 14 Basi cC

SDA PC1 23 Basi cC

SCL pPCO 22 Basi cC

TDI PCs 27 Basi cC

TDO PC4 26 Basi cC

TVS PC3 25 Basi cC

TCK PC2 24 Basi cC

TOSCL PC6 28 ReedW n Basi cC X15-1
TOSC2 PC7 29 ReedDoo Basi cC X15-2

*/
/| #defi ne DEBUG


http://www.a-ortner.de

typedef unsi gned char u08;

#def i ne UCR UCSRB

/| #defi ne UCSRB UCR

[ [ #def i ne UCSRA USR

#defi ne A MBK G CR
#define uart_print() (&s)

#define MOT_1 RIGHT 1
#define MOT_1_LEFT 2
#define MOT_1_OFF 3
#define MOT_2 RICGHT 4
#define MOT_2 LEFT 5
#define MOT_2 OFF 6
#define SWFET_1_ON 7
#define SWFET_ 1 _OFF 8
#define SWFET 2 ON 9
#define SWFET 2 OFF 10
#define SWFET_3 ON 11
#define SWFET_3_OFF 12
#define SWREL_ 1 ON 13
#define SWREL 1 OFF 14
#define ALL_OFF 15
#define SWFET 1 TOGG 16
#define SWFET_2_TOGG 17
#define SWFET_3 _TOGG 18
#define MOT_RIGHT 1
#define MOT_LEFT 2
#define MOT_OFF O

#define MOT_DI ST | MPULSES DOOR 1050
#defi ne OPENED 1

#defi ne CLOSED 2

#def i ne OPENI NG 3

#def i ne CLOSI NG 4

#defi ne M DDLE 5

#defi ne STOP_REQUEST 6

#define ADC_Al R | NTERN 0
#defi ne ADC_AI R_EXTERN 2
#defi ne ADC_WATER 1

#defi ne AUTOM 0

#defi ne MANUALLY 1

#defi ne ONLY_VENTI LATI ON 2
#define ONLY_VENT_CHARG NG 3

#define TRUE 1
#def i ne FALSE O

char s[20]=" ",s2[20]=" ";char s_enpty[17]=" "
char *p_s=s;
char Rx_buffer[30]; char Rx_bit_nunber=0; char ascii_v[5]="34.3";
unsi gned char KeyP_Buffer[7];u08 cur_nenuPoi nt =0x00; u08 KeyP_in; //0-to
menu, 1-to function
struct sct_time {unsigned int year; u08 nonth; u08 day; u08 weekday; u08
hour; u08 mi nute; u08 second; u08 nmsecond500; u08 nmsecond250; u08
nsecond; };
struct sct_tine tinme ={2006,0,0,0,0,0,0,0,0,0};
struct sct _tine tinme_
=0,0,0,0,0,0,0,0,0,0};
struct sct_weektine {unsigned int weekM nute_count; u08 m nute; u08 hour;



u08 weekday; unsi gned i nt EEPROVNunber ;

struct {
unsi gned int valvel :1;

unsi gned int val ve2
unsi gned int val ve3
unsi gned int val ve4
unsi gned int val veb
unsi gned int val ve6
unsi gned int val ve7
unsi gned int val ve8
}switchBits;

struct sct_tenperature{unsigned char range;

tenperature_val ue; };

Lyl

u08 channel; u08 on_off;};
struct sct_weektine weektinme={0,0,0,0O0,O0,O0, 0};

struct sct_tenperature tenperature={0,0};

unsi gned int |INTO _count, test=77,iX;
u08 test2=0, t est 3=0;

u08 sl 8 second_event;
u08 sl 8 1ni nute_event;
u08 sl 8 5ninute_event;
u08 sl 8 1lhour_event;
u08 sl 8 lday_event;

char ch_x;

float fX

unsi gned int x;
u08 KP_Button=0;

u08 pCard_st at us=0;

uo8 irrig_tinme_duration=1
u08 begin_irrigation_tine;
u08 wat er _tenperat ure;

u08 reqg_wat er _tenperature;
u08 today_irri gat ed=FALSE

u08 max_wi nd_i ntensity;
u08 cur_wi nd_intensity;

u08 operation_on; /1 boo

u08 begi n_oper_ti ne;

u08 end_oper _ti ne;

u08 cur_int_air_tenp=15

u08 aver _t enper _count er =0;

unsi gned int accunul ated_T_val ue=0;

u08 hyst | ow vent tenp=25;
u08 hyst high_vent tenp=29;

u08 w ndow st at us; / 1 bool
u08 door _st at us; /1 boo

u08 | ast _vent _ti ne;

unsi gned int il npCount_Door

unsi gned int ilnpCount_ W ndow,

#i ncl ude <macros. h>
#i ncl ude <STDI O. h>
#i ncl ude <i onB2v. h>
#i ncl ude <STDLI B. h>
#i ncl ude <eeprom h>

unsi gned char



#i ncl ude " STRI NG H'
#i ncl ude "uart.c"

#i

ncl ude "LCD_i 2c. h"

#i ncl ude "m scel aneous. h"

#i ncl ude "m scel aneous. c"
#i ncl ude "i2cmaster. c"

#i nclude "LCD i 2c.c"

#i ncl ude "keypad_i 2c. c"

#pragma i nterrupt _handler INTO _ext _interrupt:2

#pragma i nterrupt _handler INT1 ext_interrupt:3

#pragma i nterrupt _handler INT2_ext_interrupt:4

[l #pragma interrupt _handler timerO_ovf isr:8 //at AT90S8515
#pragma i nterrupt _handler tinmer0O_ovf isr:12

#pragma i nterrupt _handl er tinmer0_ovf conp: 11

[l #pragma interrupt_handler tinmerl ovf isr:10

#pragma interrupt _handler timer2_ovf _isr:6

[l #pragma interrupt_handl er UART_RX interrupt:10 //at AT90S8515
#pragma i nterrupt _handl er UART _RX interrupt: 14

#pragma interrupt _handler tw _isr:20

void timerO_init(void);

void timerl_init(void);

void tinmer2_init(void);

void port _init(void);

voi d message_check(voi d);

void init_ext_interrupt(void);

voi d adc_init(unsigned char ADC MJX)

unsi gned i nt adc_conversati on(unsi gned char channel);
u08 get tenperature(ud8 channel);

u08 get weekday(void);

unsi gned int change Bytes_ in_Int(unsigned int int_to_change);
unsigned int tine_to_m nuteVal ue(void);

void mnuteValue_to_tine(unsigned int mnVal ue);

voi d EEPROMTI ne_t o_weekti ne(unsi gned int nunber);
unsi gned int weektinme_t o EEPROMIi ne(void);

voi d get _next_ swwal ue(unsi gned int curVal ue, unsi gned int startVal ue);
voi d execut eTi ner (voi d);

unsi gned i nt get Cur M nut eWeekVal ue(voi d);

voi d power Card(u08 ctrl _code);

voi d door Open(voi d);

voi d door Cl ose(void);

voi d wi ndowOpen(voi d);

voi d wi ndowd ose(void);

voi d door Qperation(void);

voi d wi ndowOper ati on(voi d);

voi d ventilation(void);

voi d war mAat er Char ge(voi d);

void irrigation(void);

/********************* ITHI n************************/

void main( void )
{
[lint i;
//int zahl =0x1234;



/'l char str1[20]= "Andreas***";

InitUART( 51 ); // 51 set the baudrate to 9,6 kbps using a 8MHz crystal
(8 for 57, 6kBaud)

[11nitUART( 25 ); // set the baudrate to 19,2 kbps using a 8VMHz crystal
(8 for 57, 6kBaud)

UART_TRANSM T_ON() ;

CLI(); //disable all interrupts

MCUCR = 0x00;

G MSK = 0x00;

TIMBK = (1<<TA E2); //](1<<TA EO)
port _init();

[lTtimer2_init(); //Lautsprecher
timerl init();

tinmerO_init();
init_ext_interrupt();
i2c_init();

lcd_i2c_init();

init_keypad();

SEI(); //re-enable interrupts
power Car d( ALL_CFF) ;

/ 1 EEPROM WRI TE(0x01, tine. nonth);

i 2c_PCF8573 _Ti meRD (i 2cRTC);//update tinme from PCF8573 to tine.x
/1time. weekday = get _weekday();//cal cul ate weekday to tine.weekday
/I get _next _swVal ue( get Cur M nut eWeekVal ue() ,0);

adc_init(0);
/1 get _tenperature(0);

intro();
printf("\r\nWLLKOWEN");
#i f ndef DEBUG
/11nit door and w ndow
i f (CHECKBI T_FOR_ZERQ(PINC, 6)) //if wi ndow is open then close
{i I npCount _W ndow=MOT_DI ST_| MPULSES_DOOR;
wi ndowCl ose();
i | mpCount W ndow=0;
}
wi ndow_st at us=CLOSED;
i f (CHECKBI T_FOR_ZERQ(PINC, 7)) //if door is open then close
{
i | mpCount _Door =MOT_DI ST_| MPULSES_DOOR;
door d ose();
door d ose();
i | mpCount _Door =0;
}
#endi f
door _st at us=CLOSED,;
/11cd_i2c_update();
menuCui de() ;

}

FHEELEEEEr i rirrirrrrrirrirrly
111

void port _init(void)

{
PORTB
PORTD

OxFF; DDRB
0x00; DDRD

OxFF;
OxFF;

CLEARBI T(DDRC, 6); //as input for Reed W ndow contact
SETBI T( PORTC, 6); //Pull up



CLEARBI T(DDRC, 7); //as input for Reed Door contact
SETBI T( PORTC, 7); //Pull up

CLEARBI T(DDRB, 2); //as input for Sw tch_Door contact
SETBI T(PORTB, 2); //Pull up

CLEARBI T(DDRB, 4); //as input for N veau Sw tch contact
SETBI T( PORTB, 4); //Pull up

CLEARBI T(DDRA, 6); //as input for Inpuls_ Wndow contact
SETBI T( PORTA, 6); //Pull up

CLEARBI T(DDRA, 7); //as input for Inpuls_ Door contact
SETBI T( PORTA, 7); //Pull up

}
FEEELTEE i rrrrrrr
111
void UART RX interrupt( void )
{

[lprintf("rec");

[/ TransmitByte( UDR ); //CLEARBI T( UCSRA, RXC);

if (UDR == "'"<"){Rx_bit_nunmber=0; TransmitByte('<');}

else {if (UDR == "'>") {TransnitByte('>");
message_check() ; Rx_bi t _nunber =0; }

el se {Rx_buffer[Rx_bit_nunber++] =UDR; } }

}
FELTEEIEEE i bbb bbb r i r i bbb iirrrrnngi
111
voi d adc_init(unsigned char ADC_MJX)
{
ADCSR = 0x00; //disable adc
/1 ADMJX = 0x00; //select adc input O
ADMUX=( ADMUX>>3) ;
ADMUX=( ADMUX<<3) ;
ADMUX| =ADC_MUJX; // cl ear three right bits and overwight themw th ADC _MJX
ACSR = (1<<ACD);// Anal og conparator disable (for saving power
/1 ADCSRA = ((1<<ADEN) | (1<<ADPS0));//enable ADC
/1 ADCSRA = ((1<<ADEN) | (1<<ADPS0))| (1<<ADSC); //
ADCSRA = ((1<<ADEN) | (1<<ADPS0))| (1<<ADATE) | (1<<ADSC);

}
LILLTLLEEEE i rrirrrrrirrrrrrrrrrrri
11
unsi gned int adc_conversati on(unsi gned char channel)
{
unsi gned i nt adc_val ue=0;
adc_init (channel);

whi | e (CHECKBI T_FOR _ZERO( ADCSRA, ADI F) ) {} //wait until conversated
( ADSC=0)
CLEARBI T( ADCSRA, ADSC) ; / / st op ADC

adc_val ue =ADCL;
adc_val ue | = ((int)ADCH<<8);
return adc_val ue;

}
FELTEEELE bbb bbb rrrrrng
11
void init_ext_interrupt( )
{
MCUCR=0;
//*******************PmTD.2 as
IN‘I’O****************************
MCUCR | = ((1<<ISC01)); /* The falling edge of |INTO */
G CR | = (1<<INTO); //enable INTO interrupt
CLEARBI T(DDRD, 2); //pin as input pull-up
SETBI T( PORTD, 2) ;



//*******************POQTD- 3 aS

I NTl****************************
MCUCR | = ((1<<I SC11)); /* The falling edge of INT1 */
G CR | = (1<<INT1); //enable INT1 interrupt
CLEARBI T(DDRD, 3); //pin as input pull-up
SETBI T( PORTD, 3) ;

//*******************PmTB. 2 as

I N'I'Z****************************
MCUCSR &= ~(1<<ISC2); /* The falling edge of |INT2 */
G CR | = (1<<INT2); //enable INT1l interrupt
CLEARBI T(DDRB, 2); //pin as input pull-up
SETBI T( PORTB, 2) ;

}
FELTTEEEE i bbb bbb bbb irrrrnngd
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void I NTO_ext i nterrupt(void)
{

KeyP_eval uat e();

}

LELTEEEEEE i b i bbb bbb bbb rrrrnngl
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void I NT1 ext _interrupt(void)//each second one interrupt from RTC

{

time. second++;
sl 8 _second_event =0xFF;
cur _int_air_tenp=get _tenperature( ADC_Al R_| NTERN)

[ | #H#H#HBHEH R R R T R R R R R R R R R
i f(time.second == 60)

{tinme.second = 0;

time. m nut et++;
adc_init(0);
get _tenperature(0);
/'l executeTinmer();
FEEELTEL i rriirriirr
lcd_i2c_print_time();

if(tinme.mnute == 60)
{time.mnute = 0;
time. hour ++;
i f(time.hour == 24)
{tinme.hour = O;
ti me. weekday++;
[IELETEEEE i rrrirrrry
today_i rri gat ed=FALSE

i f(tinme.weekday==8){ti me.weekday=1;}
time. day++
if((tinme.day==29)&(time.nmonth==2))//if February
and 29, then..
{tinme.day=1;
ti me. nont h++;

}
/1 odd nonth has 31 days, even has 30 days

i f(((tinme.day==31)&((tine.nmonth%?)==0))]|(tinme.nonth==32)) //if nore then 30
and even (April, Juny, August) or day==32

{tine. day=1;

ti me. nont h++;

}
if (time.nmonth==13)



{tinme. nont h=1
time. year ++;
} //nmonth //day
} //hour
} //mnute
} //second

}

PELTEEEEE bbb bbb bbb rrrrnn
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void | NT2_ext i nterrupt(void)

delms(30); //if problens, then increase to 20

i f (CHECKBI T_FOR _ZERQ(PINB, PB2)) //only if button still pressed
{door Operation();

}

}

FELTEEEEE bbb bbb bbb rrrrrng
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void tinmerO_init(void)

TCCRO = 0x00; //stop
/I TCNTO = OxC7; //set count
OCRO = 0x80; [//set conpare

/lstart timer fast PWW set OCO on Conpare mattch, no prescale //
TCCRO = (1<<WGWD1) | (1<<WGEMDO) | (1<<COWD1) | ( 1<<COWDO) | ( 1<<CS00) ;

/ / DDRB=DDRD]| ( 1<<3);

/ | DDRB=0xFF;

}

FELTEEEEE i b r bbb bbb bbb irrrrrgg
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void timerO_ovf _isr(void)

/1 OCRO++;

}
NNy
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void timer0_ovf_ conp(void)

{

}

FEEELTEE i irrrrrr
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void tinmerl init(void)

{
TCCR1B = 0x00; //stop
TCNT1H = OxFB; //setup
TCNT1L = OxFC
OCR1AH = 0x01
OCR1AL = Ox5F; //OCRLAL = 0x8F
OCR1BH = 0x04;
OCR1BL = 0x04;
TCCR1A = 0x81; // 8= PWM normal, 1= 8bit PWM
TCCR1B = 0x0B; //start Tinmer clock divider=256
[/ TCCR1B = 0x07; //start Tinmer from TO

}

FEEELTEE i irrrrrr
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void tinmer2_init(void)

{

TCCR2 0x00; //stop

TCNT2 OxC7; //set count

/I OCRO = 0x39; [//set conpare



TCCR2 = 0x05; //start tiner /1 NB2

}

FELTELEEE bbb bbb irrrrrng
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void tinmer2_ovf _isr(void)

{

}
NNy
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void tw _isr(void)

{

[/twi event

}

FELTLIIEE i bbb i bbb rrrrrnngi
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u08 get _t enper ature(unsi gned char channel) //Linear + 10.0 nV/°C scale
factor

//float T_float=24.89;

unsi gned int ADC val ue_t enp;

u08 | 8_tenperature,;

ADC val ue_t enp=adc_conver sati on(channel);

[lprintf("T:_ %", ADC val ue_tenp);

printf("\r\nADCval ue%d", ADC val ue_tenp);

[lprintf(" TI\r\n%", (adc_val ue-237)*100/158); //adc value at 0°C=237
T=(adc_val ue-237)*100/ 158

[lprintf(" T1\r\n%l", (ADC val ue_tenp-237)*50/80); //adc value at 0°C=237

T=(adc_val ue-237)*100/ 158

ADC val ue_t enmp=( ( ADC_val ue_t enp-237) *200/ 320) - 4;

printf(" T_berechn\r\n%", ADC val ue_tenp);

/1 ADC val ue_t enp=( (ADC val ue_t enp-237) *50/ 80) - 4;

[lprintf(" TI\r\n%l", 18 tenperature); //adc value at 0°C=237
T=(adc_val ue-237)*100/ 158

| 8_t enper at ur e=ADC _val ue_t enp;

printf(" T_berechn\r\n%", |18 tenperature);

printf("\r\n");

return | 8 _tenperature;

}

FEEELTEEL T r bbb rrrrrrrirr
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u08 get _weekday()

{

/*

J sie die zZahl des Jahrhunderts,

K di e Jahrszahl innerhal b dessel ben,

m di e Zahl des Mbnats,

g di e Zahl des Mnat st ags,

h di e Zzahl des W chent ags;

Bruchreste bl ei ben weg; Januar und Februar werden als 13. u. 14. Mnat des
vor her gehenden Jahres betrachtet--:

dann ist h gleich dem Reste, welcher bleibt

B) i mgregoriani schen Kal ender, wenn di e Sume

g+ ((Mm1)26)/10 + K + K4 + J/4 - 2]

durch 7 dividiert wrd.

B) 1712, 24 Jan. Geburstag Friedr. II.

g =24, m= 13, K=11, J = 17

24 + ((13 + 1)26)/10 + 11 + 11/4 + 17/4 - 2*17 =24 + 36 + 11 + 2 + 4 - 34
43 = 6*7 + 1

h 1, also war Freidr. |l geboren am 1. Wchentag oder Sonntag.



*/
unsigned int q, m K J, h, w

i 2c_PCF8573_Ti meRD (i 2cRTC); // update tinme from PCF8573
g=ti ne. day;
if (tine.nonth<3)netine. nont h+12;
el se mrtine. nont h;
K=ti me. year - 2000;
J=time.year/ 100;
h=q+((mtl)*26)/10 + K + K/'4 + J/4 - 2*];
h=h%;
if (h==1) {h=7;}
if (h==0) {h=6;}
el se h-=1;
return h;

}
NNy
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unsi gned int change_Bytes_in_Int(unsigned int int_to_change)

{unsigned int int_to change2;

i nt _to_change2=int _to_change;
int_to_change <<=8; int_to_change2 >>=8;
int_to _change2+= int_to_change;

return int_to _changez;

}
FEEELTEE bbb irrrrrr
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voi d execut eTi mer (voi d)
{unsi gned int curVal ue;
i f(weektime.weekM nut e_count ==get Cur M nut eWeekVal ue())
{swi t ch(weekti ne. channel)
{case 1. switchBits.val vel=weektinme.on_off;

TOGGLEBI T( PORTC, 2) ;1 cd_WR_string(LCD L1, "SW"); br eak;
case 2: switchBits.val vel=weektine.on_off;

TOGGELEBI T(PORTC, 3); l cd_WR string(LCD L3, "SW2"); break;
case 3: switchBits.val vel=weektinme.on_off;
TOGGLEBI T( PORTC, 4) ;

}
del ns(2000) ;
}

get _next _swVal ue(get Cur M nut eWeekVal ue() ,0);
}

voi d power Card(u08 ctrl _code)
{/10&1: Motor 1, 2&3:Motor 2, 4:SWFET_1, 5:SWFET 2, 6:SWFET_ 3, 7:SWREL 1
switch(ctrl _code) //
{case MOT_1 RI GHT:
pCard_status &= 0b11111100; //delete bits for notor 1
pCard _status |= MOT_RICGHT; //set bits for nmotor 1
br eak;
case MOT_1 LEFT:
pCard_status &= 0b11111100; //delete bits for notor 1
pCard_status | = MOT_LEFT;
br eak;
case MOT_1 OFF:
pCard_st at us
br eak;

i

0b11111100; //delete bits for nmotor 1



case MOT_2_ RI GHT:
pCard_status &= 0b11110011; //delete bits for notor 1
pCard_status |= (MOT_RIGHT<<2); //nove 2 bit to left

and set bits for notor 1

br eak;

case MOT_2_ LEFT:
pCard_status &= 0b11110011; //delete bits for notor 1
pCard_status | = (MOT_LEFT<<2);
br eak;

case MOT_2_ OFF:
pCard_status &= 0b11110011; //delete bits for notor 1
br eak;

case SWFET 1 ON:
pCard_status | = 0b00010000; //set bit
br eak;

case SWFET_ 1 OFF:
pCard_status &= 0b11101111; //set bit
br eak;

case SWFET_2_ ON:
pCard_status | = 0b00100000; //set bit
br eak;

case SWFET_2 OFF:
pCard_status &= 0b11011111; //set bit
br eak;

case SWFET_3 ON:
pCard_status | = 0b01000000; //set bit
br eak;

case SWFET_3_ COFF:
pCard_status &= 0b10111111; //set bit
br eak;

case SWREL 1 ON:
pCard_status | = 0b10000000; //set bit
br eak;

case SWREL_1 CFF:
pCard_status &= 0b01111111; //set bit
br eak;

case SWFET_1 TOGG
TOGGLEBI T(pCard_status,4); //toggle bit
br eak;

case SWFET_2 TOGG
TOGGELEBI T(pCard_status,5); //toggle bit
br eak;

case SWFET_3_TOGG
TOGGELEBI T(pCard_status,6); //toggle bit
br eak;

defaul t: pCard_stat us=0b00000000;

}
i 2c_WR(i 2cPower Card, pCard_st at us);

}
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voi d door Open(voi d)
{
u08 i np_st at e=0;
power Card( MOT_2_ RI GHT) ;
door _st at us=0PENI NG,
/11 cd_WR_string(LCD_Line_1+5, " Dop");
whi | e(i | mpCount _Door <MOT_DI ST_| MPULSES DOOR)
{switch(inp_state)
{ case O:
{i f (CHECKBI T(PI NA 7))
{inmp_state=1;



}

br eak;
}
case 1:
{if(CHECKBI T_FOR_ZERQ( PI NA, 7))
{inmp_state=0; il npCount Door ++;
}

br eak;

}
del us(5);
i f(door_status==STOP_REQUEST) {door _stat us=M DDLE; br eak; }

}
power Card( MOT_2_ OFF) ;
[1lcd WR string(LCD Line_1,"Dopd");
i f(ilnmpCount_Door>=MOT_DI ST_| MPULSES DOOR) {door _st at us=OPENED; }

}
FEEELTEEE LT rrrirrrrri
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voi d door C ose()
{
u08 i np_st at e=0;
power Card( MOT_2_ LEFT);
door _st at us=CLCSI NG,
/11cd_WR string(LCD Line_1+5,"Dcls");
whi | e( CHECKBI T_FOR _ZERQ( PI NC, 7))
{switch(inp_state)
{ case 0:
{i f (CHECKBI T(PI NA, 7))
{imp_state=1;

br eak;
}
case 1:
{i f (CHECKBI T_FOR _ZERQ( PI NA, 7))
{inmp_state=0;il nmpCount Door--;
}

br eak;

}

del us(5);

i f (CHECKBI T(PINC, 7)) {door_status=CLCSED; i | npCount Door =0; br eak; } /1
if reed contact is shorted, then interrupt closing

i f(door_status==STOP_REQUEST) {door _status=M DDLE; br eak; }

}
power Card( MOT_2_OFF) ;

}
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voi d wi ndowOpen( voi d)
{

u08 i np_st at e=0;

power Card(MOT_1_RI GHT) ;

wi ndow_st at us=0OPENI NG,

whi | e(i | npCount _W ndow<MOT_DI ST_| MPULSES_DOOR)

{switch(inp_state)

{ case 0:
{i f ( CHECKBI T( PI NA, 6))
{inp_state=1;
}

br eak;



}

case 1:
{i f (CHECKBI T_FOR_ZERQ( PI NA, 6))
{inmp_state=0;il mpCount W ndow++;
}

br eak;

}

del us(5);

i f(w ndow st at us==STOP_REQUEST) {wi ndow_st at us=M DDLE; br eak; }
}

power Card( MOT_1_OFF) ;
i f(ilmpCount_W ndow>=MOT_DI ST_I MPULSES_DOOR) {wi ndow_st at us=OPENED,; }

}
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voi d wi ndowCl ose()
{
u08 i np_st at e=0;
power Card( MOT_1_LEFT);
wi ndow_st at us=CLOSI NG,
whi | e( CHECKBI T_FOR _ZERQ( PI NC, 6))
{switch(inp_state)
{ case O:
{i f (CHECKBI T( PI NA, 6))
{imp_state=1;

br eak;

}

case 1:
{i f (CHECKBI T_FOR ZERQ( PI NA, 6))
{inmp_state=0;il mpCount W ndow -;
}

br eak;

}

del us(5);

i f (CHECKBI T(PINC, 6)) {w ndow_status=CLOSED; i | npCount W ndow=0; br eak; }
/1 if reed contact is shorted, then interrupt closing

i f(w ndow_st at us==STOP_REQUEST) {w ndow_st at us=M DDLE; br eak; }

}
power Card( MOT_1_ OFF) ;

}
NNy
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voi d door Operation()

#i f ndef DEBUG

t est 3++;

i f((w ndow_stat us! =CLCSI NG) &&(wi ndow_st at us! =OPENI NG) ) / / execute only if
wi ndow i s not operating

swi t ch(door _st at us)
{ case CLOSED:
{door Open();

br eak;

}

case OPENED:

{door d ose();
br eak;

}



case CLOSI NG
{// door _st at us=STOP_REQUEST;
br eak;

}

case OPEN NG

{// door _st at us=STOP_REQUEST,;
br eak;

}

case M DDLE:
{//doord ose();
br eak;

}
case STOP_REQUEST:
{

}

br eak;

}

}
#endi f

}
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voi d wi ndowOper ati on()

{
#i f ndef DEBUG
swi t ch(w ndow_st at us)
{ case CLOSED:
{w ndowQpen() ;

br eak;

}

case OPENED:

{w ndowd ose();
br eak;

}

case CLOSI NG

{//w ndow_st at us=STOP_REQUEST,;
br eak;

}

case OPEN NG

{//w ndow_st at us=STOP_REQUEST,;
br eak;

}

case M DDLE:
{//w ndowd ose();
br eak;

}
case STOP_REQUEST:
{

}

br eak;

}
#endi f

}
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void ventilation()

/'l cooling down, open door
/I door _st at us=CLOSED,

[lprintf("\r\nCGoing_ to_ventilation_");
[Isprintf(s, "\r\n cur_int_air_tenmp_ %", cur_int_air_tenp);
uart _printstr( &s[O0]);



[Isprintf(s, "\r\n hyst_high_vent _tenp %", hyst_high _vent _tenp);
uart_printstr( &s[0]);
[1if (door_status==CLOSED){printf("\r\n door_status==CLCSED"); }
[1if ((cur_int_air_tenp>hyst high vent tenp)){printf("\r\n
cur_int_air_tenp>hyst high vent tenp=TRUE");}
lcd WR string(LCD Line 3+10,"in_v");
if ((cur_int_air_tenp>hyst high_vent _tenp)&&(door_stat us==CLOSED))
{/1Tprintf("\r\nTenp__%", hyst_high_vent_tenp);
[lprintf(" cooling down___ \r\n");
[1if
((cur_int_air_tenp>hyst _high_vent _temp)){printf("\r\nAIR.TRU_ ");}
[1if ((door_status==CLOSED)){printf("\r\nDOOR TRU_ ");
lcd_WR string(LCD Line_1+49, "kueh");
door Operation();//open door
i f(w ndow st at us==CLOSED) {w ndowQperation();} //open w ndow
}

/I heating up, close door
/ | door _st at us=0OPENED,
if ((cur_int_air_tenp<hyst |ow vent tenp)&& door_ status==0PENED))
{lcd WR string(LCD Line_1+9,"heiz");
[lprintf("__ heating up___ \r\n");
door Operation();//cl ose door
i f(w ndow_st at us==0OPENED) {wi ndowQperation();}//cl ose w ndow

}

}

}
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voi d war mAat er Char ge()

[1fill up the cisterne
i f(CHECKBI T(PINB,4)) //later && today_ irrigated==FALSE (fill only if today
not irrigared
{lcd WR string(LCD Line_1+9,"fuel");
power Card(SWFET 1 ON);
del ns(1000);
power Card( SW FET_1 OFF);
}
/1
i f(CHECKBI T_FOR ZERQ(PINB, 4))//if N veau Sw closed (water full)
{lcd_WR string(LCD Line_1+9,"zirk");
power Card( SW FET 2 ON);
del ms(1000) ;
power Card( SW FET_2_ OFF);
}

}
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void irrigation()
{
power Card( SW FET_3_ON);
lcd WR string(LCD Line 149, "bews");
delms(((int)irrig_tinme_duration*1000));
power Card( SW FET_3_OFF);
today_irri gat ed=TRUE;

}
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voi d automatic()

u08 | 8_Tenperat urez;



power Car d( ALL_OFF) ;

sprintf(s, "GRH AQC06");
lcd_ WR string(LCD L1, &s[0]);
sprintf(s, "Ti");

lcd WR string(LCD L3, &s[0]);
sprintf(s, "Ta");

| cd_WR_string(LCD L3+7,&s[0]);
sprintf(s, "Auto");

lcd WR string(LCD L4, &s[0]);
lcd i2c _print_tinme();

whi | e(! (ESC==KeyP_Buffer[0]))
{/1i2c_PCF8573_Ti neRD (i 2cRTC);
/11cd_i2c_print_time();
/ladc_init(0);

i f (CHECKBI T(sl 8 second_event, 0))//execute only once per second, use only
one bite in the byte
{sprintf(s, "Ti:%", cur_int_air_tenp);lcd WR string(LCD L3, &s[0]);

ventilation();
war mAat er Char ge() ;
/lirrigation();

CLEARBI T(sl 8_second_event, 0);//event executed, therefore clear
bi t

switch(KP_Button) //swtch(scan_buff=(KEYP_PI N>>4))
{case '1':
br eak;
case '2':
br eak;
case '3':
br eak;
case '4':
br eak;
case '5':
br eak;
}
KP_But t on=0;
del us(1000);

}
KeyP_Buf f er [ 0] =0;

}
NNy
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voi d manuel | ()

{

sprintf(s, "GRH AQC06");
lcd WR string(LCD L1, &s[0]);
sprintf(s, "V1:0 Z2:0 B3:0");
lcd WR string(LCD L2, &s[0]);
sprintf(s, "F4:0 T4:0");
lcd_WR string(LCD L3, &s[0]);
sprintf(s, "Hand");



lcd WR string(LCD L4, &s[0]);
lcd_i2c_print_time();

whi | e(! (ESC==KeyP_Buffer[0]))
{/1i2c_PCF8573_Ti meRD (i 2cRTC);
[1lcd_i2c _print_time();

switch(KP_Button) //sw tch(scan_buff=(KEYP_PI N>>4))
{case '1'":
power Card( SWFET 1 TOGG) ;

i f (CHECKBI T(pCard_status,4)){lcd_WR string(LCD Line_2+3,"1");}
i f (CHECKBI T_FOR _ZERQ( pCard_status, 4)){lcd WR string(LCD Line_2+3,"0");}

br eak;
case '2':
power Card( SW FET_2_TOGG) ;

i f(CHECKBI T(pCard_status,5)){lcd WR string(LCD Line_2+8,"1");}
i f (CHECKBI T_FOR _ZERQ( pCard_status, 5)){l cd WR string(LCD Line_2+8,"0");}

br eak;
case '3':
power Card( SW FET 3 TOGG ;

i f (CHECKBI T(pCard_status, 6)){lcd_WR string(LCD Line_2+13,"1");}
i f(CHECKBI T_FOR ZERQ( pCard_status,6)){lcd WR string(LCD Line_2+13,"0");}

br eak;
case '4':
#i f ndef DEBUG
sprintf(s, "wd",
wi ndow status);lcd WR string(LCD L1+13, &s[0]);
wi ndowQOper ati on();
#endi f
sprintf(s, "%",
wi ndow status);lcd WR string(LCD L3+3,&s[0]);
br eak;
case '5':
#i f ndef DEBUG
sprintf(s, "d%wd",
door _status);lcd WR string(LCD L3+13, &s[0]);
door Operation();
#endi f
sprintf(s, "%l", door_status);lcd WR string(LCD L3+8, &s[0]);
br eak;
}
KP_But t on=0;
del us(1000);

}
KeyP_Buf f er [ 0] =0;
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void set T hyst()
{

}
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