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1% T XY FE TIY(STSTUS OK LED ON)

Ci& '@ ADC G OEf 41 7hsoh <E
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14. FZ800ED_MICOM K E GPIO G| 0|E{ £

‘& FCUINIE - sholHE OIS
OFiFy HEEEE) HIIW) E&(C) STy ZEENH)
O & O e

i R it e e e e e e L e

FZGOOED_PARSING_GFI0O YO.1.0 START

PARSING DATA TYPE D GPT

FARSING DATA VALUE MIN @ OQOFD

PARSING DATA YALUE MAX @ QOFD

FARSING DATA ADDRESS L 0000000000000000

ke e o b b e o o oo e ok sk oo o ok ok sk ok ok ok ok ok ok ok b ohe b b b b o b e e b b e e ke b e e ke ok

COORD START OK

TARGET NON
GPTOOFF_001501000000CC0A
GPTOOEF_001551000000CC0A

GETOOFE _001551000000CC0A

L_GPTGDFD 001551000000CC04 => DETECT
GPTOOBF_001551000000CC0A
GPTOOFF_001551000000CC0A

v

4> A

® o{=3|A H|1@ Z}0| “0000000000000000" Y 2
2 o{=gA v Qs

® GPIO Gj|O|E{ $4I A|, GPIO Z}0| %|AZt-1 KL}

2% Hlu T4

® GPIO H|O|E{ $4I A|, GPIO Z}0| X|CHZt+1 &

C 5o x| D XY

-

MBtIX} SH= GPIO G| O|E{9} 242 | O|E{S
Hfo >

1. FZ800ED_MICOM E E & LED2E 23| 7Zutol
2. BUZZ &3
3. A2|d Hjo|E| &%

r= He

0{ =8| A7} 001551000000CCOAQ! C|HIO|A =2
FE{ GPIO HIO|E{7t =4 E 245 Mot HEf



FZ800ED_PARSING_GPIO

D22 AA BN

Main Process : main.c

Parsing Process : parsing_gpio.c
BUZZ Process : buzz.c

FND Process : fnd.c

LCD Process : lcd.c

LED Process : led.c

Utility Process : util.c



15. Main Process : INIT PORT()

void INIT_PORT < ATMegal28 ZE x7|3} >
{ E E1 A'lX'|
//EE 42 BTS2 AF(= 1111 1111) 1. A= (DDRA = 0xff)
DDRA = 0xff; 2. ZE A X7|Z Low 4% (PORTA = 0x00)

JAEE A Z)grEE
PORTA = 0x00;
ey

SAEERE EHOZ 8= 1111 1111) ZE B &2 M™ (DDRB = 0xff)

DDRB = Oxff; _

/A EE B _%KJ‘IEI High Z2E (= 1111 1111} 4. =ZE B Xx7|Z} High 2% (PORTB = 0xff)

PORTE = Ox£f;

£ )

frE=Cco ST el 5. ZE G 92 M (DDRG = 0x00)

/AEE C /et 88 6. ZE G %x7|Z} High 4™ (PORTG = Oxff)

PORTC = 0x03;

i:::_tE D2 ger &

DODRD = 0x33; 7. FZ8OOED_PARSING_KEYOQ|AM =, 27l|2] LEDE AlE

fiEE D EJ|Z 4 _

PORTD = 0ua3s; * LED12 X E D 4 Al

ﬁ;’:i—tg EZ| Higk & E * LED2E= XE D5 AR

SRE E poh mm 8. EE D.40| Al LEDLS, FZ800ED PARSING KEVZ 213
PORTE = Oxlf; o] 29E|HA AXst 7t o 2 72Hul7|2l

i _ _ -
f/EE FS B2 8= 1111 1111) 9. X E D50 4=l LED2=, FZ800ED_PARSING _KEYZ =2 74
DDRF = 0xff; 0] 2BE|HAM, =4 22 HIO|E{7} 245Xt 5= HIO|E{ 2
fAEEF ZJEN High 8= 1111 1111) AL 23| Az

PORTF = 0x££;

i

AEE GE S8CSE S8(= xxxl 1111) o

DDRG = .;.Ex.;..;.j 10. FZ8OOED_PARSING_KEYOQ|AM =, 1712] BUZZ AtE

JAEE ¢ EJ|E High 28 0= 1111 1111) -
PORTG = Oxff; « BUZZL ZE ES5 A8

} rend IMIT_PORT 7 11. ZE E 50 ¢1Zi% BUZZL=, LED27} ONE! j Z+0| ONE| T
LED27} OFFE! uf Z+o| OFF=



16. Main Process : DISPLAY_EEPROM_DATA()

void DISPLAY_EEPROM_DATA()
{

unsigned int loof_count;

£

DIEPETR UJ-'!.RTII:I:LIHSIQHE:EI l:hElr *:'“*********************************************\r"\n"jj
DISPSTR_UART1{{unsigned char *)"PARSING DATA TYPE

DISPSTR_UART1(receired_data_fype);
DISPSTR_UART1({unsigned char *1"wsn"];

DISPSTR_UARTI1({unsigned char *)"PARSING DATA VALUE MIN : "J;

DISPSTR_UARTI1(recefred_data_value_min);
DISPSTR_UART1({unsigned char *)"wn"];

DISPSTR_UART1{({unsigned char *)"PARSING DATA VALUE MAX : ");

DISPSTR_UART1(recefred_data_value_max);
DISPSTR_UART1({unsigned char *)"wsn"];

DISPSTR_UART1(({unsigned char *1"PARSING DATA ADDRESS

DISPSTR_UART1(recefred_data_address);

< ATMegal28 £ H|O|E| & >

1. =M @2 HjojE{o] EtYUS Hwst7| I8 2t =

Ju

(received_data_type)

+41 g2 Glo[EIQ| A4 2t H|DBH?

(received_data_value_min)

d0
of
£
M
o

B

T4 22 Hlo|Ee| x|y ZtES H|m5t7| Tt
(received_data_value_max)

By
M
J

DISPSTR LIHRTII:I:LIHSIQHEEI Char *:l"".‘.r'\\,"n*********************************************\\r\."n"jj

A

A UARTO_BUF &2 2
p_rxl_wr =10,
p_rxf) pd =0;

for (loof_count=0; loof_count=UARTO_BUF_SIZE; loof_count++) rad_baf[loof_count] = 0;

JAUARTL_BUF EJ|31
p_rxel wr =10,
p_rxf_rd =0;

for {loof_count=0; loof_count<JART1_BUF_SIZE; loof_count++) Fef_buf[loof_count] = 0;

¥ 7 end DISPLAY_EEPROM_DATA 7

Clo|E & S4ct o{EY A E HwSt7| 2l #4S &5
(received_data_address)

UARTO1} UART12| =4 HIHE AI238}= rx0_bufe}t
rx1_bufQ} & HAE %x7|



17. Main Process : CHECK CR LF PROCESS()

void CHECK_CR_LF_PROCESS()

< ATMegal28 44l H|0|E{2| OFX|a} 26{0|E ZA} >

oY

i 1. FZ750BSEELE{ 24l H-S [|0|E{9| OFX|at O|O|E{=
i{f((crﬂ_check_ﬂag == 11&&(# _check_flag == 1)) CR(Ode)ﬂﬁ.F}OIOa) IO 2] OFX|S HIof&
cr)_check_flag = 0;
i _check_flag = 0;
step_count = STEP_3_DATA_PARSING; 2. %4l k2 [lo|E{o| OX|2} O|O|E{7} CR1} LFOI AL,
L $4 GIOJE M B4HE MWE > AAT 2
18. Main Process : CHECK _USERS_INPUT_DATA()
v0id CHECK_USERS_INPUT_DATA()
i _ _ < ATMegal28 AL2X} 2= HO|E X2| >
unsigned int wartl_length;
unsigned char loof_count; 1. UART 12 AIEXHPO)Q} HEE ZE
A
S 5
uartl_length = CHECK_RY_BUF_UART1({): N
iffuartl_length = o) 2. TroF ALZXHPC)ZL Al2|Y HIO|EE UHSHH,
27 we A2/ HO|E{S UART 022 53
forloof_count = 0;loof_count < uvartd_length;loof_count++)
{
, PUTCHAR_UARTO(GETCHAR_UARTI(}); 3. UART 02 FZ750BS9} GIZiEl ZE



19. Main Process : USERS_OPERATION()

+oid USERS_OPERATION: < ATMegal28 AI2X} X|™H S%t >
iflexecution_users_operation == EXECUTION_OK) 1. £ 22 00|E et &M St X} 6l= H|O|E{7} &2
: 22, LED2E 28| Z5to|A| 2% BHLCt.
AR — LED27} ONE! I BUZZE ONEL|C}.

iflexecution _count < 5000

LED27} OFFE! I BUZZE OFFEL|CE

LED_Z_0i;
BUZZ_ON();
: =2 o|l2s oE =
else iflexecution._count < 10000} 2. e)_f_ef:aut;(::;coun_t__FE 0| 835}0 72 EsIHA LED2E
— 23| & 4uto| A hL|Ct.
LED_Z_OFF;
BUZZ_OFF(};

3. LED27} 28| ZtHto0|®, ALK} X| ™ &t

else ifilexecution _count < 15000) (execution_users_operation)2 T 0| At S xspX| &

LEC_Z il A st Ct. (EXECUTION_NONE)
BUZZ_ON();
}I
else a "
; 4. EMBIX} SHE HO|EE $M w2 FP, ABXHE
LED_Z_OFF; 0|0 Y2 SES 7|=-LCt
BUZZ_OFF();
execution_count = 0,
received _operation_count- -
iflreceived_operatior_count == 0)
1
execution users_operation = EXECUTION_MNONE;
) ¥ < ATMegal28 SXt ME| BEA| >
ekl 1. ATMegal280| MAMo =z Exig|= A2, LED1S M
gxecutroq_munt++; 3| Zuto|A| & ° "Ll Ct
iflexecution _count = 15000) o= :
execution _count = 0, -
L ELECETTRERRER
} ?end if execution_uszers_opara... ? 2. LED]_O' =x (X=X ATMega128°| T|mer00-" O|°H .H.XI
e Moz EXHEIL|CE
if(#imerd_counter = 100) 1 ——- o=
LED 1 0O;
else "r
LED_1_OFF; 3. BHOF ALSXE I SEOIM AZHS B0 D Y= 4
A Ef7H WME|H, SX AE|E Y2|& LED1O| E74 H

} 7 end USERS_OPERATION 7 o= mutel ZolLc



20. Main Process

int AINvoid)
i

INIT_PORT();
INIT_UART1(BALD_115200);

main() — 1th

INIT_UARTO(BAUD _115200);
INIT_TIMERO(); J

seil);

RESET_PORT_LOW; —

Ey
crf)_check _flag = 0;
I _check_flag = 0;

step count = =TEP_O_IMIT_EEFROCM; \‘
execution_users_operaltion = EXECUTION_MNOME;
recefived _operation_count = 0] J

execution_count = 0;

f

A 4

v

A 4

AVR ZE Xx7|3}
AVR UART %x7|3}
AVR Timer x7|3}
AVR Interrupt x7|3}

FZ750BS B & 2| M=
(FZ750BS S %} OL=l)

DISPETR unRTlI:':UrIS“;rIEd Char *:I""\f""\l‘l*********************************************"xr\n"jj
DISPSTR_UARTI1({unsigned char *IDEVICE_MAME);
DISPSTR_UART1({unsigned char *)" ");
DISPSTR_UART1({unsigned char *)DEVICE_WVERSION);
DISPSTR_UARTI1({unsigned char 1" STARTAR");

INIT_BUZZ(};
INIT_LCD{);

INIT_FND(};
INIT_LED{}; _J

INIT_BUZZ();
Iy
RESET_PORT_HIGH;

—_—

|l

EIY HH =9

£

A 4

A 4

: Parsing ProcessOf|A| M7 El

BUZZ, LCD, FND, LED %} M3

FZ750BS 2 & 2|MZE High
(FZ750BS S=} A|xh



21. Main Process : main() — 2th

while(1}
1
switchistep _cournt)

case STEP_0_INIT_EEPROM: I
INIT_EEPROM_DATA();

step count = ZTEP_1_DISP_EEPROM;
break;

case ZTEP_1_DISP_EERPROM:
DISPLAY_EEPROM_DATAL); 1

EEPROM %X 7|3} : Parsing ProcessOf| A A% =

v

EEPROM X% 2t &%

A 4

step count = STEP_Z2_CHECEKE_LF_CR;

break; —f
case STEP_2 CHECK_LF CR:

CHECK_CR_LF_PROCESS(); 1

break; _f
case STEP_3_DATA_PARSING:

PARSING _PROCESS();

step count = STEP_Z_CHECE_LF_CR;

break;

default:
break;

| , CRLF %2 : %4l tfjo|E{2] opx|2t g

O|E{7} CR(0x0d), LF(Oxa)QIX| ZHA}

CHECK_USERS_INPUT_DATA(); L

+ 7 end main ?

e %M §|O|E{ A : Parsing ProcessOj| A ZI34

> ALEXL XE S

AEXH UE HIolH £

»

(UART1Z U3 El HIO|E{E UARTORZ =&)



22. Parsing Process : INIT_EEPROM_DATA()

void INIT_EEPROM_DATA(

1
memset{receired_data_fype,0x00,4);
riermsetireceived_data_value _min,0x00,5);
rmemsetireceived_data_ralve _max,0x0 DJS}j

\ 4
rk
1
b
N
Lot

memset{received_data_address,0:x00,17);
e

) — ol 7}
eeprom_read_block(received data tvpe, (vaid *JEEPROM_DATA_TYPE, 3); EEPROMO| M &[0 A= 2t 2l
eeprom_read_blockireceived data valwe nmrin, (void #IEEPROM_DATA_WALUE_MINM, 4);
eeprom_read_block(received _data_valuwe_mrax, (void #*)EEPROM_DATA_WALLUE_MAX, 41;
eeprom_read_block(received _data _address, (void ¥*IEEPROM_DATA_ADDRESS, 16];

1. EEPROMHM|O|E| X 7|3} I8

A -
if{ (received _data _type[0] == 0xff) HM20 o9 A %
aiireceired data type[l] == 0xff) 2. SPL? ;;°_E G|OE Erglat &, X
Biireceived_data_typel[z] == 0zig)) EEPROMO| X 7|Z}0| OXFFQIX| ZiA} H 12
1 Address= X7| 0002 MH
p— .
T 4. Address7} 009! 72, Address= H| @3}
X 42
’lﬁﬂ 5. X8t AddressE Q12181 Address H|
—_ S K= L H A A _ A
eeprom_write_block(receired_data_fype, (void *JEEFROM_DATA_TYFE, 2); i J'c—l%uikg°xl': 1; 15t xt :Il-aq &
eeprom_write_blockl{receired _data_value_mvin, (void *IEEPROM_DATA_WALUE_MIM, 41; C|HFO| A2 O{ £~ 16X}2| =)
eeprom_write_block{received _data valwe _max, (void ¥*IEEFROM_DATA WALUE_MAX, 4];
eepror_write_block(receired_data_address, (void *)EEPROM_DATA_ADDRESS, 16);
A - EEPROMO]| Xx7|3} ZF 2}O|E!
eeprom_read_block(received _data #ype, (void *IEEPROM_DATA_TYPE, 3);
eeprom_read_block{received _data_wvalvwe _miin, (void ¥IJEEPROM_DATA_WALUE_MIM, 41;
eeprom_read_blockireceived _data_vafue_mrax, (void *JEEPROM_DATA_VALUE_MAX, 41;
eeprom_read_blockireceived _data_address, (void *JEEPROM_DATA_ADDRESS, 16);
R e - = EEPROMO|| M&EE| Q= 2 2lY
T
R

} 7 end INIT_EERROM_DATA 7

1. =4l 82 [{|0|E{2] EIO| received_data_type(GPT)1} Z2X| Hlw ZIH

2. M g2 [f|o|E{e] Z}0| received_data_value_min-1 ®C} 22X| H|m ZI3Y

3. £=4l Hk2 [{|0|E{Q| Z}0| received_data_value_max+1 HC} ZtOX| H|m ZIgH
4. &

rx

C|H}o|A 9| AddressZ} received_data_addressi} Z2X| H|m XI3H



23. HEXASCIIQ} INTO| AFS ZHA|

I_

ADC #=4l G|O|E{ : FZ750BSOj|A| &3 E|= ZFS X7 Sto|o EjO|'dof| EHA|7|H of2jet o] ==&

H| 2

II)
re

Fl5H ‘.1;!

ADC Zt

Sto|m E{o|'2of {2t Z0 I HE[O| AFHEX}L OIJEI g = A= MEjof|M, ADC Ztoll s
16%1%4=(Hex Value)of sl =tsét= 2 XH(Character) ¥

MNENENES  EDEREDES  Hex ascm

| |

AL X}7t QIX B 2 H Z

HA

Sl= 01F32 ==Xl(Integer)Z} OfL|Z}

mx

%ol i M@ E 87| YIsHME 2XHintegen) & 0| 83H0F 3
% 2XES 7HND i MR E S| Sl FEe i Hj@st DY 2 ANSI COjM M28t=, 2XtAS &
o -l o 1 =22 =~
J8o2, XY HTsts 28 £RHintegen)2 S5 o0f B X2 HASH= °|'¢—(;toll_())= ox
- O - O —
ValueO|| B{St3te SXtE 0| o]

B3| 0| 20] X|X| e
(01F31} Z+e 2}

atoi() gt= Integer ValueOj| sjj <t
St= EXIEL| Heto ALEE
(12342} Z2 ZH

CiA H| w7} 758 Hex Value2| Integer



24. Parsing Process : HEXASCII_TO_INT()

u.nsigned int HEXASC"_TOJNT(unsigned char *hexascii)
{

unsigned char temp_char_1,temp_char_2 temp_char_3 temp_char_4;

unsigned int temp_int;

termp_char_1 = *{hexascii);

termp_char_2 = *(hexrascii+1);
ternp_char_3 = *(hexascii+z);
ternp_char_4 = *(hexascii+2);

if{ternp_char_1 <= ox23)

temp_char_1 = temp_char_1 - oxz0;
termp_char_1 = temp_char_1 <= 4;

' oo
else

i
temp_char_1 = temp_char_1 - 0x27;
temp_char_1 = temp_char_1 <=« 4;

termp_int = termp_char_1; —
if{ternp_char_2 <= 0x39) N

temp_char_2 = temp_char_2 - ox20;

termnp_char_2 = termp_char_z;
H
else S —
i

temp_char_2 = temp_char_2 - 0x37;

temp_char_z2 = temp_char_z;
temp_int | = ternp_char_2; —

if{ternp_char_3 <= 0x39)

i
temp_char_3 = temp_char_3 - 0x20; >
temp_char_3 = temp_char_3 <= 4;
else —
i
temp_char_3 = temp_char_3 - 0x37;
temp_char_3 = temp_char_3 <= 4;
H
et | e har S .l ... —
if{ternp_char_d4 <= ox23) —
i
termp_char_4 = termp_char_4 - 0x20;
temp_char_4 = temp_char_4;
H
else
S ——
i
temp_char_4 = temp_char_4 - ox27;
temp_char_4 = temp_char_4;
ternp_int | = ternp_char_4; _J

return temp_int;
1 7 end HEXASCIL_TO_INT 7

4H}O| E Hex ASCII 22
temp_char_1/2/3/40f| 3tHIO| EM X{X

1H® Hex ASCII Z}2 ==X}(Integer) 2
HH2t510] temp_intOf| X%

7 siky EIND
<k
B iy

2HF| Hex ASCII 7}2 ==Xl(Integer) 2
EH2t510] temp_intOf| F7H(ES17])

1/ 2R HetEl 2he High= 2%
High HHE2 =%

3R] Hex ASCII Z}2 =X}(Integer) 2
tH2H510] temp_int0f| 7K 5}7])

4R Hex ASCII Z}2 ==Xl(Integer) 2
B 2t510] temp_intOf| F7HE{517])

33 0L F



25. Parsing Process :

void PARSING_PROCESS()

1

unsigned int uartd_length;
unsigned char wart0_parsing_buf[s0];
unsigned char loof_count;

£

unsigned char value_buf[4];
unsigned int received_value;
unsigned int min_value;
unsigned int max_value;

rermset{uartd_parsing_buf,0x00,507;
uartl_length = CHECK_RX_BUF_UARTO();
iffluartd_length = o)

{

for{loof_count = 0)loof_count < uartd_lenath;loof _count++)

1
wartl_parsing_buf[loof_count] = GETCHAR_UARTO();

mermcpy{value_buf,&uart0_parsing_buf[uart0_length- 23],43;
received_value = HEXASCII_TO_IMT(value_huf);

min_value = HEXASCII_TO_INT(received_data_vafue_min);
rmax_value = HEXASCII_TO_INTireceived_data_vafue_mrax);

PARSING_PROCESS() - 1th

UARTOS 2 =18l GlO|E{7} Q= AL, Hlo|E 471
UARTO2 FZ750BSe} 4=l ZE

=, FZ750BS7} -?-ﬂ2§ﬂ5-| HO|E{E £ Al HiO
AE|Y ZER2 £3610a, S3HE Al2|d EllolE'IE
ATMegalZSEl UARTO0]| Q==

™ E Hlo|E 2| 4HRMY Cf|0|E{ FE| 4H}O|E value_buf0fl S A}
value_bufZ}2 Integer2 tHH25}0] received_valuedf| S At

M8 %4 ZH2 IntegerZ HESE0| min_valued]| A}

H A-
/o
2M8 Xl 22 Integer2 HEHSI0] max_valuelf S A}



26. Parsing Process : PARSING_PROCESS() — 2th

if(| memcmpireceived date address,"0000000000000000",16))

ifI: (! mermcrmpireceived _data_#ype buartl_parsing_buf{uartl_length- 2
fflreceived_value > min_value-1)
af(received_value < max_value+1))

{

execution_users_operation = EXECUTION_OK;
recefived _operation_count++;

iflreceived _operation_count = s0000)
recefred _operation_count = 0;
A

for{loof_count = 0;loof_count < uart0_length- z;loof_count+4+)
PUTCHAR_UART1{uart0_parsing_buf[loof_count]);
DISPSTR_UART1(" == DETECTY\n"};

¥

else
DISPSTR_UARTI1(uartd_parsing_buf);

} ?end if memomnpireceived_data,., 7

if[ (! memcmpireceired _data _#ype Buartl_parsing_buf[uart0_length- 2
&%l mermcmpireceived _data _address Buartl_parsing_buf[uartd_lengk
feflreceived_value = min_value-1)

Bf(received_value < max_value+1))

1
execution_users_operation = ERECUTION_OK;
received _operation_count++;
L EELEETEEEEP
if(received _operation_count = c0000)
recefred _operation_count = 0;
A
for{loof_count = 0;loof_count = uartd_length- 2;loof_count+4+3
PUTCHAR_UART1{uart0_parsing_buf[loof_count]);
DISPSTR_UARTI1(" == DETECTWwYn");
T
else
1

DISPSTR_UARTI1(uartd_parsing_bhuf);

} ?end elza ?

=],2))

51,21)

h-18],18)]

A
A
1
oo

= A7} 0091 ZS HH(O{=HA Hjm TY o &) >

- O

£448 Hlo|Ef EFLat £41 Hl0|E{2| R 3Hj0|E7} K| H|a
248 &4 -1 8ot 4 HlojE{el gto] 2x| H|=

248 A0 gt+1 BCt 4 HlojE{2] Zto| B x| Ha

248 Hlo|Eje] ZH0 B AL, EXECUTION OK A%

Sx 7125 +1 HY

SX 72 E7} 60000 0|4 AL 002 X M

£48 Hlo|Eje] ZZ0| e AL, “4 4l HlO|E| + DETECT” £
248 Hlo[E{7} ot AL, "4 Hlo[E" F

MY

< Mg O=H AL Qe B TY >

PrA

=M & HIo|F oj=g|Aet 24 CIO|E{2] O{EY AT} Z2X| H|
=M & Olo|F Etgiat M HO|E{Q] X 3HIO|EZt Z2X| Hlw
M8 %[ g1 =t =4 Hlo|E 2] Zto] EX| B

=48 2o} 2t+1 2ot =4 Ho|E{ 2| Zto] Z2X| H|u

=M & HIo|Ee| =H| = B2, EXECUTION_OK £%

I IR2E +1 ¥

EX} 712 E7} 60000 0| A0l AR 002 X MH

=48 H|o|Ee| =0 &= B2, "4l H|0|E| + DETECT” &8
=48 HIo|E{7} ot B, "4 HIo|F" &F



27. BUZZ Process

woid BUZZ_DN(}

shi{PORTE,PES);
i

void BUZZ_OFF()

chi{PORTE PES);
¥

void INIT_BUZZ;;

1

BUZZ_DN();
WAIT_1MS(z0);
BUZZ_DFF{);
WAIT_1MS(10);
BUZZ_DN();
WAIT_1MS(10);
BUZZ_OFF{);

void BUZZ_PROCESS)
{

¥

$ixl|, BUZZ_PROCESS( )= [}tz TIsHsIX| QF
C

Ch2=35] BUZZ2| ON/OFFRH SZEHA|Z

ojo

X}, BUZZ_PROCESS X3 =2 728 2 o™




28. LCD Process

void LCD_INITIALIZE

i
WAIT_1MS(40);
i

LCD_WRITE_COMMAND{0x222);
WAIT _1MS{E);

i
WAIT_1MS(z0);
i

LCD_WRITE_COMMAND{0x222);
WAIT_1MS{E);

i
WAIT_1MS(1);
i

LCD_WRITE_COMMAND{0x22);
WAIT_1MS{E);

Iz4
LCD_WRITE_COMMAND{0x38);
WAIT_1MS{&);

I
LCD_WRITE_COMMAND{Ox0£);
WAIT _1MS{E);

I
LCD_WRITE_COMMAND{0x06);
WAIT_1MS(5);

I
LCD_WRITE_COMMAND{0x02);
WATT_1MS{c);

I
LCD_WRITE_COMMAND{0x01);
WAIT_1MS{c);

T 7 end LCD_INITIALIZE ?

void LCD_CLEAR_SCREEN()
{
LCD_WRITE_COMMAND(Ox0O1);
WAIT_1MS(E);
A
WAIT 1MS(10);

void LCD_CURSOR_OFF()

i
LCD_WRITE_COMMAND(0x0c);
WAIT_1MS(5);
A
WAIT_1MS{10);
T

void LCD_WR'TE_COMMAND(unsignad char led_command)
1

¥

LCD_EN_D0;
LCD_Rw_0;

LCD_RS_0;

I

LCD_EM_1;

LCD_RW_0;

LCD_RS_0;

I

PORTF = lcd_command;
I

LCD_EN_0;
LCD_RW_D;
LCO_RE_0;

woid LCD_WR'TE_DATA(unslgnad char led_data)

{

LCD_EN_O;
LCD_RW_0;
LCD_RS_1;

I

LCD_EN_1;
LCD_Rw_0;
LCD_RS_1;

e

PORTF = lcd_data;
I

LCD_EN_D;
LCD_RW_0;
LCO_RS_1;

vioid LCD_D'SPLAY_STR'NG(unsigned char *str)

while(*str)

LCD_WRITE_DATA{*str++);
WAIT_1MS(5);

void INIT_LCD:3

1

LCD_INITIALIZE(};

LCD_CLEAR_SCREEN{);
LCD_WRITE_COMMAND(0x20);

WAIT_1MS(c);

LCD_DISPLAY_ STRING("Firmtech.co., LTD");
LCD_WRITE_COMMAND(0xc0);

WAIT_1MS(5);

LCD_DISPLAY STRING("FZE00ED_KEY_Y010");
LCD_CURSOR_OFF(};

void LCD_PROCESS(
{

¥

#ixl, LCD_PROCESS( )< [} 2 FIsisIx| &e

Theol £7] 2XHa SHAME

X}Z, LCD_PROCESS X8 =213 M2 ofH




29. FND Process

void INIT_FND¢)

1
PORTS = FND_OM_0;
WAIT_1MS{70);
PORTS = FND_OM_1;
WAIT _1MS(70);
PORTA = FND_OM_2;
WAIT _1MS(700;
PORTA = FND_OM_3;
WAIT _1MS(700;
PORTS = FMD_OM_<;
WAIT_1MS{70);
PORTA = FND_OM_5;
WAIT _1MS(70);
PORTA = FND_OM_E}
WAIT _1MS(700;
PORTA = FND_OM_7;
WAIT _1MS(700;
PORTS = FND_OM_S;
WAIT_1MS{70);
PORTA = FND_OM_9;
WAIT _1MS(70);
PORTA = FND_OM_0;
T} ?end INIT_FHMD 7

+oid FND_PROCESS:
1

¥

Ch 3| x7| FI2E =xior XI3

X}Z, FND _PROCESS ZI3i =2 72 |2 o™




30. LED Process

void INIT_LED13

1
PORTE = LED_OM_0O;
WAIT _1MS(70);
PORTE = LED_OM_1;
WAIT _1MS(70);
PORTE = LED_OM_2;
WAIT _1MS(700;
PORTE = LED_OM_3;
WAIT 1MS({70);
PORTE = LED_OM_d:
WAIT _1MS(70);
PORTE = LED_OMN_E;
WAIT _1MS(70);
PORTE = LED_OM_&;
WAIT _1MS(700;
PORTE = LED_OM_7;
WAIT 1MS({70);
PORTE = LED_OFF;

7 end IMIT_LED 7

+oid LED_PROQCESS)
1

i

Sixl|, LED_PROCESS( )= U2 XI&is}X| %

Thed| £7| £X1% ON/OFF 5%

X}Z, LED_PROCESS XIgi =23 X2 o &




31. Utility Process : UART 0 Function - 1th

SIGMAL(sI1G_uaRTO_RECY)

i

ki

rx0_buf(p rx0_we++] = UDRO;

iflral _buf(p rx0_we-1] == CR_VALUEIcH? _check _flag++;
ifirx0_buf[p_rxl_we-1] == LF_VALUEMF check_flag++;

if (p_raf? _we = UARTO_BUF_SIFE- 1)p_rx0 _wr = 0;

A
void |N|T_Uﬁ;RTﬂ{unsigned char baudrate)

1

unsigned int i;

UBRROH =0

ifibaudrate == BAUD_9600){UBRROL = 71;}/* 9600 BAUD at 11.0592MHz*/

else iffbaudrate == BAUD_192003{UBRROL = 25;}/* 19200 BAUD at 11.0592MHz*/
else iffbaudrate == BAUD_354001{UBRROL = 17;}/* 38400 BAUD at 11.0592MHz*/
else if{fbaudrate == BALUD 576003 {UBRROL = 11;}/* 57600 BAUD at 11.0592MHz*/
else iffbaudrate == BAUD_1152000{UBRROL = 5;} /% 115200 BALUD at 11.0592MHz*/
else {UBRROL = 71;};/* default 9600 BAUD at 11.0592MHz*/

UCSRO0B = (1=<=RECIE)| (1==R®EN)| (1=«<TxEN]);

p_rxD wr =10,

p_rxl _rd =10

for {i=0; i=UARTO_BUF_SIZE; i++) #xd_buf[i] = 0;

< ATMegal28 UARTO interrupt vector

1.

A

=

ik w N

>
UARTOS 2 B0|E{7 Q2iEl 249 $8E|:
by
UARTOS 2 Q24 =l [|0|E{= UDRO 0 X{X
5o g
UDRO 0 XZE|0f 9= 1H[0|E9| Hlo|E{ 2
rx0_buf [] BT 0| X%t
44 HO[E{7} CROX0d)Ql 9 &)1 43
441 HIO[E{7} LF(0x02)Q! Z9 E3j1 %2

ATMegal28 UARTOX 7|3} >

UBBROL M0| 2 Al2|Y HlO|E B4 &5
M
=20

44 23 QIE{HE 3|8 (RXCIE)
UARTO £l & S5 3|8 (RXEN)
UARTO &4l & SX 8|8 (TXEN)



32. Utility Process : UART 0 Function - 2th

unsigned char PUTCHAR_UART{] {unsigned char ) < PUTCHAR_UARTO( ) >
while (1 (UCSROA & 0xz01) 1. UCSROA | X|AE{Q| 5tHAE| HIEZ} 1 0] &|H 1 HIO|E A|2|H O
UDRO = c; O|E{E UARTO ZEZ &%
return 0;
h
A
woid D|$PSTR_UART‘D funsigned char *s) < DISPSTR_UARTO( ) >
while (*s | = "0') 1. EXIg=z = Al2|Y ¢0]E{E UARTO0 ZEZ £8
PUTCHAR_UARTO(*s++);
by
£
unsigned int CHECK_RK_BUF_U&RTQ{VDM} < CHECK_RX BUF_UARTO( ) >
{ _RA_ -
unsigned int len; 1. UARTOZ 22 = [ 0|E = rx0_buf[] HHmof X%
if (p_rx_wr == p_rxt_rd) 2. CHECK_RX_BUF_UARTO() g rx0_buf[] o] HEE|0 A=
1 HlolE{e] 7§ M Ast= &=
len = 0;
b
else
if (p_rall wr >p_rad_rd) len=p_rad_wr - p_rad_rd;
else len = UARTO_BUF_SIZFE + p_#xd_we - p_rxd _rd;
return len;
’
unsigned char GETCHAR_UART‘D fwoid) < GETCHAR_UARTO( ) >
1 b ol 2 M = A
unsigned char ch; 1. rxO_buf[]o] MEE|0f L= HIO|EE 1HIO|EX THUH = B
ch = ra_buf(p_rx0_rd];
p_rxl_rd++;
if (p_ral _rd = UARTO_BUF_SIZE-1) p_#a0_rd = 0;
return ch;
b
A
woid DlSPLAv_CR_LF_UARTﬂ{} < DISPLAY_CR_LF UARTO() >
PUTCHAR_UARTO(0x0d); 1. UART02 2 CR(0Xd)Q} LF(0x0a)E &= sl= &

PUTCHAR_UARTO{0x0a);



33. Utility Process : UART 1 Function - 1th

SIGNAL{SIG_UARH_REEH}

¥

1

rxl_buf(p _rxI_wr++] = UDR1;
if (p_rad wer = UART1_BUF_SIZE-1)p_rxI_wr = 0;

e
woid |N|T_UART1 (unsigned char baudrate)

unsigned int §;

UBRRIH = o;
iffbaudrate == BAUD_96000{UBRR1L = 71;}/* 9600 BAUD at 11.0592MHz*/

else if{fbaudrate == BAUD_192000{UBRR1L = 35;}/* 19200 BAUD at 11.0592MHz*/
else if{baudrate == BAUD 334000 {UBRRIL = 17;}/* 38400 BAUD at 11.0592MHz*/
else if{fbaudrate == BAUD_S576000{UBRRIL = 11;}/* 57600 BAUD at 11.0592MHz*/
else if{fbaudrate == BAUD_1152007{UBRRIL = 5;} /* 115200 BAUD at 11,0592MHz*/
else {UBRRIL = 71;};/* default 9600 BAUD at 11.0592MHz*/

UCSR1B = {1=<RRCIE) {1=<R=EN)| (1<«<TxEN);

p_rxl_wr =10,

p_rxl _pd =0,

for (i=0; i=UART1_BUF_SIZE; i++) rxf_buf[i] = 0;

< ATMegal28 UARTO interrupt vector >
1. UARTIZ GlO|E{7} Y2iE A $3E= &
=

2. UART1Z 3=l G§jo|E{= UDR1 0 X% kg
o 92

3. UDRLO| ME|0f 9l 1H0|E9| L 0|E{S
rx1_buf 1 BT{ol K¢

4. 4 HO|E{7} CROXO)Y B2

i M3

< ATMegal28 UART1X 7|3} >
1. UBBRIL A%o| O}E Al2|Y HlO|E B4 2&

L
2. 44 22 OIE{HE 3 (RXCIE)
3 UART1 £4l & SZF 5|2 (RXEN)
4 UART1 &4l &2 =% 5|2 (TXEN)
5. £ GO|E K& I U 2 ©o|E| ZOIE



34. Utility Process : UART 1 Function - 2th

unsigned char PUTCHAR_UJQRT'I {unsigned char )
1

while (| (UCSR1A & 0xz0)) ;
UDR1 =c;
return 0;

T
A
woid D|$PSTR_UART1 tunsigned char *s)

while (*s | = "0")
PUTCHAR_UART1(*s++);

Iy
£

unsigned int CHECH_RK_BUF_UﬂRT1 [woid)
1

unsigned int len;

if (p_raf wr==p_rxi_rd
1

len = o;
b
else
ifip_rxi_wr=p rxi_rd)len=p rxl_wr- p rxi_rd;
else len = UART1_BUF_SIZE + p_#xI_wr - p_rxf_rd;
return len;
T
A
unsigned char GETCHﬂR_UART'I (void)
1
unsigned char ch;
ch = ral_buf[p_rxl_rd];
p_rxl_rd++;
if (p_raf rd = UARTL_BUF_SIZE-1) p_r&l_rd = 0;
return ch;
h

A
void DISPLAY_CR_LF_UART1()

PUTCHAR_UART1{0x0d);
PUTCHAR_UART1{0x0a);

< PUTCHAR_UART1( ) >

1.  UCSR1A 3X|AE{Q| 5¢m| H|E7} 1 0] £|o 1 H}O|E A|2|Y o
O|E{Z UART1 ZEZ =

< DISPSTR_UART1( ) >
1. EXE=2 # AMZ|E HIo[E{S UARTL ZE2 5§

< CHECK_RX_BUF_UART1() >
1.  UART1Z Q= H0|E|= rx1_buf[] H{mof HZ

2. CHECK_RX_BUF UARTL() &t& rx1_buf[] IO MEE|0| Q=
HlolE{o] 7i4E HAst= T4

< GETCHAR_UART1( ) >
1. rx1_buf[]of] MFE|0] 2= HIO|E{S 1HIO|EY IHL2 = B4

< DISPLAY_CR_LF_UARTI1() >
1 UART12 2 CR(0X0d)2} LF(0x0a)E =25}

rr
oot
+



35. Utility Process : Timer 0 Function

ATMegal28 Ti 0 int t t
SIGNAL(S1G_0YERFLOWD) < ega imer0 interrupt vector >

{ 1. Timer0S2 MHE A|7H0| E|H £3g| By
=

timrerl_counter++; . ] _
if (timer0_counter > z00 ) 2. MXE AZHOIC} timer0_counterE 14| 7}

‘ timerd_counter = 0; 3.  timer0O_counterZ} 200&.Ct #{X|™ timer0_counterE 022 H7H
) b
ii.id INIT_TIMERO: vaid) < ATMegal28 Timer0 x7|3} >
¢ TIMSK | = 1 <= TOIEQ; 1. Timer09| QIE{HE |8 M (TIMSK |=1<<TOIEO)
TeoRD - & 2. Timer02| 7}2E{= 05E| A% (TCNTO = 0)
timer0_counter = 0; 3. Timer09| 53 H| 128 M (TCCRO = 5 = 0x05 = 0000 0101)
: 4 ApplicationOj|A| AL23}7| 2|8t timer0_count = 0 &7



36. Utility Process : Other Function

unsigned char HEXECHAR{unsigned char i

I - < HEX2CHAR( ) >
if 'i'ifr;;uflilg ﬂ?' && (€ < 10)) 1. 1H}O|EQ| HEX 2t 1 H}O|EQ| CharE HZ
if (¢ >= 10 && ¢ <= 15) 2. 5l0|H E{O|Da} Z2 Al2|Y 5S4 Z2aMoM HMHOoZ Ho|E
,, e A e 7t BA| £|7] 9IHME HEX 2t Char HEfZ HAs)of o
' return c; 3. HEXZ} 0x12 Char E}Qio| 1(HEXZIS 2 0x31)2 HZAE
void WAIT_1MSunsigned int cnt) < WAIT_1IMS() >
1 I
unsigned int i; 1. of ImsS ¢t Lj7|5t= e
fori{i=0;i=cnt; i++) WAIT_1US{1000);
b
b
void WAIT_1US unsigned int cnt) < WAIT 1US() >
y _
unsigned int i; 1. ok 1usE Ot Y 7|5l= &

fori{i=0;i = cnt; i++) ;



FZ800ED_PARSING_GPIO

o2k Jabx



37. &2 ALY 2 WINAVR ALE

IG:WFIRHIEGHWFZBEEEDHﬂpplicationHFZBBBED_PHRSING_GPIO_UB.i.B)make

avr—gcc ——version

avr—gce <GCC» 4.2.2 <WinAVUR 28871221

Copyright <C> 2887 Free Software Foundation, Inc.

Thiz is free software; see the source for copying conditions. There iz HO
warranty; not even for MERCHANTABILITY or FITMESS FOR A PARTICULAR PURPOSE.

HE@—-avr—objcopy —j .-eeprom —set—section-flags=_eeprom="alloc, load" ——change—sect
ion—1ma .eeprom=B —0 ihex FZBBABED_PARSING_GPIO_UB_1 _A_elf FZE8AAED_PARSING_GPIO_U

B.1.0.eep

avr—objcopy —debugging ——change—section—address _data—Bx800088 ——change—section
—address .bhss—Bx8000BA ———change—section—address .noinit-Bx800BBA ——change—sectio
n—address .eepron—Bx810808 -0 coff-aver FZBOOED_PARSING_GPIO_UB.1.@.elf FZBA@ED_F|
ARSING_GPIO_UB_1 _@_cof

Warning: file C:AWINDOWS-TEMP.-ccNQGHErd.z not found in symbhol table, ignoring
Warning: ignoring function __vectors{) outside any compilation unit

Harning: ignoring function __bad_interrupt{) outside any compilation unit
avr—objcopy: ——change—section—vma .eepron+Bxff7?fB0AA never used

avr—objcopy: ——change—section—1ma .eepron+B@xff7?fBOAA never used

avr—objcopy: ——change—section—vma .noinit+BxffBABBAA never used

avr—objcopy: ——change—section—1ma .noinit+BxffBABBAA never used

cp FZBBBED_PARSING_GPIO _UB.1.A.cof RESULT-FZBBBED_PARSING_GPFIO_UB.1.8.cof

I P I

text data bss dec hex filename
7468 1cfB FZEAWED_FPARSING_GPIO_UA.1.8.hex

C:WFIRMTECHWFZ8BBED¥Applicat ionWFZEBBED_PARSING_GPIO_VB.1.8>

make clean 4

ALE

Tt of

& RESULT Z0

Ao

A5 Ot 2{= WINAVR AL
http://sourceforge.net OjjA| C}2 2
L 5t A%

| AF25t= m2(PARSING_KEY)
main.c, main.h, parsing_gpio.c,
parsing_gpio.h, lcd.c, lcd.h, fnd.c,
fnd.h, buzz.c, buzz.h, util.c, util.h

U

Window Command % & 0|&8%}0
AOYUo| AHEE mdo| A= fXIZ
0| S

AAE £HS AL, make cleany
& = Enter Key ol

make %Iiﬂ. 2 Enter Key Q1=
ERROR Q0| TIsHEl A, HEX
I} 7|Ef ohY 4

0|Z RESULT €4

= ind, Ist

[ fnd.o
<_zf| FZBO0ED _PARSING _GPIO V0, 1.0, cof

EFZBDUED F‘.ﬁ.HSING GF‘IO '\-"U l Umap
[ lcd.1st
[=h led.o

[=h led.1st

[=h led.o
E=IEE

[ main. o

=) parsing _gpio. Ist
= parsing_gpio,o
[E=h il 15t
[=h

= util.o


http://winavr.sourceforge.net/
http://winavr.sourceforge.net/

+ Memo



