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File Help

USART | Analog Comparator | 4DC | SPI |
l2c | twie | 2wie(2) |
|
|

g ] Poartz ] External IRG ] Timers
@ l Bit-Banged ] Praoject Infarmatiarn

LCD Part; FPORTD =

PORT Bit 0-R5 [LCD Pin 4]
PORT Bit 1 -RD [LCD Pin &)
PORT Bit 2 - EMN [LCD Fin B
PORT Bit 3 - Free

PORT Bit 4 - DB4 [LCD Pin11)
PORT Bit 5 - DBS [LCD Pin12)
PORT Bit & - DBE [LCD Pin13)
PORT Bit ¥ - DBV [LCD Pin14)

(p) JSKo)ass” ol Generate,Save and Exit 4 ;5 File (ggo 5l (unw
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&k CodeWizardAVR - untitled.cwp
File Help

0y Mew | spi
= open e [|2C]

l
l
H save Tiners {

Save As... arrmatiar

Progr i
Generate, Save and Exit

! Exit

FORT Bit0- RS [LCD Fin 4]
FORT Bit1-RD [LCD Pin &)
FORT Bit 2-EM [LCD Pin E]
FORT Bit 3 - Free

FORT Bit 4 - DB4 [LCD Pin 11]
FORT Bit 5 - DBS (LCD Pin12]
PORT Bit & - DBEG [LED Pin 13]
FORT Bit 7 - DEY [LCD Pin 14]
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FF Alphanuameric LCD Module functions
ffasm

e led port=0xlz ;PORTD
fendasm
finclude <lod. =
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Ox1lb | PORTA

0x18 | PORTB

0x15| PORTC

0x12 | PORTD

ool 4 bgye Jgaz ) aglie 1) ol opel 0iSe oolinul (6,508 &y 51 S
Sl B0 5e 1S S Coblins jo b ae

LCD s 0,50
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Sotisd Wb L8 Glpass Jub e 1) JTAG <ol b wsS solitul (29,5 9 59959 Oy
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3,lg lal )15l gl ppslen |y Lo 508 Wb Taii] oS Jled e | JITAG Cnjend oSl 6l
o <l |y Fuse Bit(s) 435 Read (sgis 5l (e (Sift+F4) s 5.5 o Chip Programmer Lo e

@ CodeVisionAVR Chip Programmer - Kanda Systems 5TK20... .
File Edit Program Read Compare Help

B FLASH

nall @ Reset Chip

Chip Clock: 1.00 * hip Signature
FLacH % Lock Bits

@se Bikis) _-"":_

—— .
ﬁf« Calibration Bykels) | h End |3FF 0
Checksum: F143h || Checksum: FCOOK

Start: |0 h

Dgd (o0 00l Gluled o plagedigd enilys oo jeud asul 5l o
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(B Feszet Chip

ﬂ ﬁr Program g|||

Chip Clock: [1.0000 ) o e

Chip: |.-’-'-.T megal?

FLASH
Start: |0 h

Checksurm: F143h

Chip Programrming
FLASH Lock Bi

f* Mo Protecti

" Programmin

(" Programmin

Boot Lock Bit O
(« BO1=1B02-

" BO1=0B02
" BO1=0B02;

" BO1=1BO24

Y

Fuse Biks:
CKSELO=1
CKSEL1=1
CKSELZ=1
CKSEL3=1
SUTO=0
SUT1=1
BODEN=1
BODLEVEL=1
BOOTRST=0
BOOTSZ0=0
BOOTSZ1=1
EESAVE=1
CEOPT=1
JTAGEM=0
OCDEN=1.

Copy the read values to
the Fuse Bits settings?

am Fuse Bit[z):

LO=0
L1=0
L2=0
La=0
=[

=0
e
LEVEL=0
[RST=0
[520=0
[521=0
WE=
"T=0
EMN=0

Fh=0

[v Check Signature [ Check Erasure [ Prezerve EEPROM W Verify

e Gl plical suls Allgl ao ae JTAG O jle blio 05d o0 0u0 YL IS j0 a5 jshailen

3,5 Jate syl 13 o 69, JTTAG &S 5,9 0 |, LCD g5 (o5 g el Jlad JTAG colild a5 ol

ado [, Linjed Joux (g9, |y ool oailss Gl i U 0 o0 SCIST YES 4y 35 (69, anlol (gl

osld Liolad ouls ouilsr (slimiend ooy iy S 0048 Jlael Chip Programmer lae Lol

w0l
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% CodeVisionAVR Chip Programmer - Kanda Systems STK20...
Fil=  Edit

Program Read Compare Help

Chip: |.-5-.Tmeg.332 j *« Frogram &II| (E Rezet Ehip|

*_A] kHz

Chip Clock: |1 .nonana

FLASH
Start: |0

EEFROM

h  End |1F3 h Start: |0 h End |3FF

Checksum: F143h Checksurm: FCOOR

Chip Programming O ptions
FLASH Lock Bits
{» Mo Protection

(v Program Fuze Bit[z):

[ iCESELD=0
[T CESEL1=0

(" Programming dizabled

(" Pragramming and Yerification dizabled

BODEM=0

Boot Lock Bit O

f+ BO1=1B02=1
" BO=0E02=1
" BO1=0E02=0
" BO1=1BO2=0

Boot Lock Bit 1

f« B11=1B12=1
£ B11=0E12=1
" B11=0B12=0
" B11=1B12=0

BODLEVEL=0
BOOTRST=0
BEOOTSZ0=0
BOOTSZA1=0
EESAVE=N
CEOPT=0

W TAGEN=0
OCDEN=0

SIRTTTRIRTTR

k

Iv Check Signature [ Check Erasure | Preserve EEPROM v erify

oS oo B |y Coodle lITAG 4z 3 LS coadle (g3, 51 (39,5 <SS Ly 3555
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%% CodeVisionAVR Chip Programmer - Kanda Systems STK20...
File Edit Program FRead Compare Help

Chip: |.-'1‘-.Tmeg.332 j ﬁr Frograrm 5II| (B Rezet I:hip|
Chip Clock: |1.000000 4] MHz

FL&SH EEFROM

Start: |0 h  End: [1F3 h Start:|0 h  End: |3FF h

Checksum: F143h Checksurm: FCO0R

Chip Programming Optionz
FLASH Lock Bits r|7 Program Fuze Bit[z]:
f+ Mo Protection CKSELO=0

[ CKSEL1=0

(" Pragramming dizabled ||: EE%E@:S

" Programming and Yerification dizabled ||E EHHZS

[ BODEM=0
Boaot Lock Bit O Boot Lock Bit 1 [ BODLEVEL=0

@ Bot=1Bo21 | | & Bri=teia< | [f£ BODTRST-O0
" BO1=0B0Z=1 ¢ B11=0B1z=1 | |C BOOTSZ1=0

[~ EESAVE=D
* BO1=0B02=0 C B1=0812=0 | J2

CEOET-0
" BO1=1 BO2=0 £ B11=1E12=0

WTAGEM=0

Specif
[v Check Signature | Check Erasure [ Frezerve EEPRORM v He_rlyF‘"-

Soo 3l GlpeeS Program JiiSe Sie g9, 1) b Can jed o polde b e

Lol 0als Jed 8 ITAG b8 55T 0SS o0 il | Fuse Bit(s) < ;5 Program

%% CodeVisionAVR Chip Programmer - Kanda Systems STK20...
File Edit Program Read Compare Help

x« Erase Chip
Chip: | %8 Blank Check %% Program g||| (" Feset Ehip|

Chip O % FLASH Hz

FLagh ¥ EEFROM - EEPROM

Start:|—| *‘ Lock Bits Start: |0 b End: |3FF h
Eheck Checksurn: FCO0R
% al

Chip Programming Ophions

Fl &5H | nrle Rits [t Praararn Fuoca RiHeT
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2 Codevision 38 LCD b L3 51 @130

S o Sl 1y 15 sledos LCD L LU | (ol,y COdRVISION o ous arigs aslules
1x8, 2x12, 3x12, 1x16, 2x16, 2x20, 4x20, 2x24 , 2x40

Agd o0 pedd (HighLevel) YU mlaw 5 (LOWLevEl) ol mlaw ains g0 4 ailbulis ol aolgs Lol

LCD b bld )l b daw @olgd

void _led_ready(void)

b 5l L8 adien wb 2l (plogd wledbl cél jo 0olel LCD b wile oo Hlatin g5 op]

Sen Sle>18 _led write data

void _lcd_write_data(unsigned char data)

g o0 LCD [gmd w0490 |, data Slgie i oy

void lcd_write_byte{unsigned char addr. unsigned char data):

Display )DDRAM alidl> yg,0 addr ;o oo aseive w0l yo 1, data obgioe b oyl

.0 g5 oo (Character Generator RAM) CGRAM |, (Data RAM

unsigned char lcd_read_byte{unsigned char addr);

(Display Data RAM)DDRAM alasl> yg,0 addr ;o sods aseice (w sl Sbgioe &b oyl

#.33ls> o |, (Character Generator RAM) CGRAM L

g oo bl i 4t iy Cand jo Lo abidls oyl L
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:L.CD b b3, YU abaw &i193.7

unsigned char lcd_init{unsigned char led_columns)

911@)@)&|)wolin5°a;dli\)&ww‘ﬁsndx_go%1)LCD@L';Q.l\

oimled Hlhw S 0 LCD a5 1) ole 2STS slass led_columns adedasss |,8 a0 e
WS o el |y dadge

Al Ko Y jlade albl alls 0429 LCD oS 90,0 &b oyl

void lcd_clear{void)

JQM)‘)BJML)WBJMJJQ‘A)Q‘)LNU&ABOO;JL‘)wLNW@L’u.:‘

void lcd_gotoxy{unsigned char x. unsigned char y)

.wumypsxdwm)ud&@uw\

QWGO)LC—‘W)‘LQQWBLQ)L’*“%W‘\SMd&y

void lcd_putchar{char c)

wadpe iules Lod e lxd CuxBgo ;0 1) C oo boods adeine mSTIS &6 ol

void lcd_puts{char *str)

A2 oo iuled led S Jad CoxBgo jo 1) 8,10 0929 SRAM aladl> (o aSe Str asls; b oyl

void lcd_putsf{char flash *str)

A2 oo iuled led )6 (Jad CoxBgo jo 1) 0400 09> g FLASH aladl> o aSestr alsy ) aU oyl
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Ol Gle s Cde e AnalST o el Asliy ok jo a5 cll Slesleacall Ojle 5l jslais
4ol szl Job jo |y FLASH aladl> oils o0 a5 jshailen)s S 0,58 FLASH aladl> o |, L3 le
oled glp ol S3 YL o o5 Codevision 6ol aley Olossd a3 axgi Lol s ()l ol

b oS oo ool led PUtSF() jgiws 5 lle ol

lcd clear():
led pucs£f("START") ;

il 333 Syg0 4 LCD (55, p Olygiws cpl 29,5
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3}55&;0 Q'}L‘ ,_,:gloa.f—v

bz SRAM alddl> )5 st (pl szredsdas Galed LCD (59, » 1) jeeiite o e wpalyse ST

AS oolaiw! led_puts() jeiws 5l b oyls

05550n o3l g5 s | 03l g £33 ) i 5
char =str[Z0];
int out;
lecd clear():

sprintf sty , "x:i4u" , out) ;
lcd putsi{str);

il 2 Ojge a4 Slygias Gl (29 >

dg> dalip 4y | o jlaslivl 29,5 5 (699,5 lsi albulis Wb sprintf jaiws 51 eolacw! gly amg

S adlsl 0gz delip slasl a1y 5y Ole (IS ol (gl manss asls

ffinclude <stdio h=

Sgd o0 00l Linlai LCD (g9, lcd_puts jsiws lawgs
Ol U B >00d cod 00l ialed LCD (g9 el ool sprintf sl oylesS,1 o9, 45 %4U &L

a5 a2 oo ol T osacll cdle fgun Jlawws sae SO Djge 4 Wb 295 A5 B

)
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oLis % Code000X g0 4 ol b Cansd L)ogd aols iuled b F olad 5o Wb )5

ST £ oS Lasie gl sledle ggl> 4l s isled gl o] 5l am O jle 45wl (s

UL oslaw! p3 &ljgws I Float @.;)'\ L oo Goled gl Ll

char =strl[zZ0] , . scrZ[20];
float out=1Z3_Z2Z68;

lcd clear():;
ftoalout , 3, strl);
sprintfistrz, "x:-%6=",s5trl);
lod putsistrs);

il pj Ojge & Slygies (pl (295

CTEATS

i 123, 268

S ol sl oS aslal agm anli a0 |y o lasliwl aolgy albuls” wb ftoa jgws 5l eolaiwl (gl g

QS adlsl vgx delp glal a5y oLle

fiinclude <stdlib_h>




www. nrohandesyar. com
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lcd elear();
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ln:d_putil:itrz:l H

el 35 O ygo & Slygiws cpl (295
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FTEXT:

1Y CHARACTER: #

1y ol Jlagmsd3Sn o8 W kee 31 s sl By ol inled sl S (oo spline o5 jsloilen

o2 518 T o sy YU Jgax 5l aS

o 99290 o8 Ceond Jod 10 a5 WS iy, o> SIS SO LCD 6l Wil oo plS
O 58 oo SOy 1, ST ool o mSTIS (o o8 gl el JuSls 58 glyls ST 1o

Iy e 12 4 baye Jlorwol ;Ko oue oS (o0 i ol ool Jioled IS0 0 a5 S g0

HEEEN o-F

0=00

oS o0 0,3 FLASH aladl> o 1) 15 aul,T olael ol S&S 4y 95T

flash wnsigned char char0[2] = { 0x8, 0x2, 0xB, OxA, Oxl1lF, 0Oxl0, Ox1lF, 0x0 };
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o,

-

“10COi ENCi aaCiom

|ﬂash unsigned char char ?[8] = { 0x8, 0x8, 0xB, 0xA, b1F, 0x10, dx1F, 000 };

aaliy dome j0 prwedsS Ol 1) oS 0 ST ST A cadls s

S0 S piobe an

e S A Jad [ ? CcodledsS o Paste cwwg aslip laoe o 1) 05 a5 e j0 0uS axgs

DS g

o g aebp e )0 Ojge (pl jo Sl ) Djge 4 e (pl G S0 )

A o |y 03 SIS >l 4y audles

flash uwnsigned char charl[8]={

OkO0OOlooo,
Ok0O0oOlooo,
Ob0O0OO1011,
Ob0O0O0O1010,
Ob0OO11111,
OkO0l00o0,
0k0O0O11110,
ObOOO10O00} ;
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S (o0 Ry 53 O yso 4 |, define_char b yguST]

woid define char (unsigned char flash *pc,unsigned char char code)
{

unsigned char i, a;

a=(char code<=3) | Oxd40;

for (i=0; i<8; i++) lecd write byteiat+,. *pottl;

}

.oyi)spool.é;;wl LCD I o g..o.a).au 6LQIS|)L§ uo; OPS LS‘)-f é’la u.:‘

oS 50 0,33 LCD (9,0 jehwd (pl SaS 4y |y 05 SIS 95T
FF LCD module initialization

led init(le);

define charichar(0,0);

while (1)
{

YW

sl 5 Dyse 4 LCD (555 2 (29>

=
i

1]
i

= — O 00 oF LoD [
L v i

el FLASH alisls 1o 6,530 gl ywicio i, b 0lg3 oo 35 |, 500 sl ,iST LS
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b aw O 5 giwd S 4 LCD & 018 ylo 8. e

JL)ILCD 4 1) 55 &l jgiws ailss oo Codevision 1581 o 5 abulS ol adaw Ol jgiws SaS 4
S oo oolaiul y 5 Ol jeiws S8 el sl

_led readyi);
_led write dataicode);

(ied Jlopwal iR 55 Jgdo polie a5 auS azg)all pj polde 51 (SO Wlgh o0 05 yosie oS

33,5 (oo sl Joro 4 Led e

Sgd (o gl L (e g Shgels o ST

Sgl (o0 gy Led B g Shgels e ST
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S5 (g0 hgel> Led (S g (209, Lo 2SS
S9s (o0 (pgy Led (e g g, Lo SIS

S5 (o0 ) Sedzr Lod (S 5 hgels laiSLS
&S ol cand o 4 b o6

S oo o cans coly 4 Lo G
R

a9 (o0 |y ) OljgiwaaasS oy cand culy 4 axan S asol gl Jls lsie @

_led_readyi);
_lecd write data{Oxlc):

QO Sl g e ed 4SS e w0 4 Proteus acly jo Ol jgws ol cnl (Sowias g
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o0lw b yiond! i lw.)

G35 5 ol |y ol ool 6l pirans! olgsds (gla SIS Gy a3 55 5 YU Sl giss S8 4 Oy o0

Sl isled LCD

o Lodiimailop oo olgdds la sSTIS oS @ by ol ol 5l ool diged SO LS8 a4 byl (o

Abas ) 65500 Gl wiges 055 Al gl ol oslatul b wilss

oS (o0 2y Oyseo |y SSTIETF
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g wolys 105 O jge 4l i 4 b SIS 4 by e slaaS

chard[&] Oxd, Oxd, Oxd, Oxd, Oxd, Oxd, Oxd, 0x0 };
charl[&] Ox1l, Oxz, Oxd4, 0Ox0, Ox4, OxE, O0x1l0,0x0 };
charZ[&] Ox0, 0Ox0, O0x0, O0x1F, Ox0, 0Ox0, Ox0,0=x0 };
char3[8] Oxlo, 0x8, O0x4, Ox0, Oxd4, Oxz, Oxl, 0x0 };
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F4 LCD module inditialization
led indit (16);
define char (char0, 0);
define char (charl, l);
define char (charz, Z};

define char (char3, 3} ;

while (1.
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locd cleari);
led putcharii);
it+:
ifi{i==3)

i=0;
delay ms(50);

.bﬁ@é?@%@dyﬁw‘&ghﬁ%gg_i{aj..ibsaod.ioLCD69)456\429;3

iJUamd Wjgo 4 axmiio o8 a8

(Sl S )anis 155 50 2l m fagelly K, 5 T o)l gl K 4 i S5 3 o5 glailes
ol olsie 5 05 Jlael 1,555 Sem Lanss Slanliss (] o Cenagllas Loz ity LS J5 |,
oy o5 ool 51 (S Lol olo n92 SIS el plosil (sl salidee Slaigyols i 6 18) p 5 B jg0 4
Ll oS a3l Lo o zlosl 5 ol I8l Cow 4y gy plias] PWM g0 5l colasul
WSS Jale ) 5uSg 500 OCN (slo by 5l (S 4 (oonl ST S0 Canglia Sy oy |, LCD g
OC2 L, 4 |, LCD pguw 4l 0uS oo oolains] PMW 7o adgi sl ¥V el 51 ST Jlse olsie

(0SS Jais

a2 pll CodeWizard o 1, y5 Slawkas PWM zge el ol




DS s |

www. nrohandesyar. com

]

¥ CodeWizardAVR - untitled.cwp

File Help

USART | Analog Comparator | 40C | SPI |
2 | twie | 2wiegzc) |
LCD ] Bit-Eanged ] Froject Infarmation ]
Chip ] Farts ] External IRQ  Timers

TlmerEI] Tlmer'l' Tirner 2 IWatcthg]

I:I-:u:k Source: |5ystem Clack J

Clock Walue:  |500.000 kHz

El
Made: |Fast PwM top=FFh =l
[

Output: |Nnn-|nverted Phahd
\

[ Enmpare atr Interrupt

Tirmer Yalue: |0

Compare: |EI_ h

Ao job Sal alel ce deliy (49,0 ;0 OCR2 s lade posi b ()55




www. nrohandesyar. com

LCD diwo ) S 393 J g5 \Y

5P olsee ) onl lpasS gl 1) ol akeej coy 499 Ol (oo St 53k LCD @y a5 Blgs 1o

3,5 oolaiwl pj )l

LCD-FIN 16 LCD-PIN 15

5w
100 %’
=

AS oolaiwl €945 oy il 5 G 5l aley o YU law gl

03,8 e Sy See gl sl 5l Sy 4 |y el 00 Laseiio MCU aalS L aS 1) ond CondlS

Aoy Sy 9 Wl (oo bl 0,5 S g Jho b iS5 S w0 )

oS S 1, LCD




www. nrohandesyar. com

oy 25 leeaads LCD (gilwilioly 4y 3890 )5S5S00 33,5 o595 5 e ims a5

DS oy 1y LCD g Sy ey dss
D2 s |y gy jlade 5 0iST cwy [y el S
DS oy [ LCD g J iS50 (0 (Sloos JLaS]

N8 Sos cnl 69, ITAG & bgyje sl aly a5 wles)S Jog ()9 4 |, LCD S

; ATMEGAL6 sl ] iS5 See sl PORTC)asS Jué e |, JTAG., s
.(ATMEGA32

aaliy 3 oS el g0 led el e 5] 4 LCD &S 5,00 0niS Jols el
) 00,5y ya5

35 LED o o3l )13 b asily (oo)awS Jol> pliebsl Sy S (03,557 5
(20 plil 1, )5l 5T 0,5 ooy 9 Ggals 9 555,500 slo a0 51 (S

Jols el 5T 5o Lol 5l 5 g LCD b bL3 | el ool L3 asliyy o




