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.aC.l

.ub

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

Thi s program was produced by the

CodeW zar dAVR V1. 24.8d Prof essi onal

Aut omat i ¢ Program Gener at or

© Copyright 1998-2006 Pavel Haiduc, HP InfoTech s.r.|.
http://ww. hpi nf ot ech. com

repository

Chip type : ATnega8535
Program type : Application
Cl ock frequency : 12. 000000 MHz
Menory nodel : Smal |
External SRAMsize : O
Dat a Stack size ;128

LR E R R E RS EEEEEEEEREEEEEEEEEEEE

#i ncl ude <mega8535. h>
#i ncl ude <del ay. h>
/1 Al phanuneric
#asm

.equ __|
#endasm
#i ncl ude

PORTA=0x00;

DDRA=0x00;

PORTB=0x00;

DDRB=0x08;

PORTC=0xFF; /lpull-up
DDRC=0xFF; [/ portc out put
PORTD=0xFF; [/ pull-up
DDRD=0x00; /1'i nput

/] Timer/Counter O initialization
/1 O ock source: System C ock
// dock value: 1500.000 kHz

§
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==

e}

r /1 Mobde: CTC t op=OCRO

o /] OCO output: Toggle on conpare match
= TCCRO=0x1A;

e TCNT0=0x00;

o _ i

> OCR0O=0x00;

% lcd_init(16);

h

| cd_got oxy(0,0); |cd_putsf("Pengendali Tikus");
| cd_gotoxy(2,1); lcd_putsf("dg Utrasonik");

while (1)

int A
if (tonmbol _1_on){f5_kHz;
if (tonmbol _2_on){f16 2
if (tonmbol _3 on) 0
if (tonbol_4_o

{//1cd_cl ear
| cd_got oxy(0, 0);
| cd_got oxy(5,1);
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Transistor KSP2222

I
FAIRCHILD
]

KS

General Purpose Transistor

L] e

-

acionEmithar Yaltage: V'

o
e U

« Callecior Dissipaion: P o {maxj=E825m'W

P2222

MPN Epitaxial Silicon Transistor

Absolute Maximum Ratings 1,=25°C uiess sherwiss noted

T

2. Soans

Symibol

Parameter

Valua

Units

Mg CallecionSases Valtags 60

Moz Calle ciorEmifier Valiaga i

izgn EmitiarSasa \Valiage 5 !
- Callacior Currant 800 ik
Pn Callacior Dissipaton 825 ul'y)
T Junciion Tamparauna 150 *C
Tars Siorage Temparaurs .55+ 150 “C

=

Electrical Characteristics T,225°C uiess oterwise nied

Sy mibol

Parametar

Test Condition

Typ.

Units

& gy CallesionSa s Sreaadown Waltage nm 10, o=l il
2T Callecior Emifier Braakdowm Waltage ~=10ma, g=0 A0
B e, EmitierSace S auodown Waltage = ] 5 !
nED Calaciar Cufeaff Currant ! ! lz=0 1d i
1= G Curmant (Gain ', o=l ima 45
Y, = ima 5d
!, o=l Omiy 75
Y, Fla=150ma 100 300
! e EO0mA -
nE s * Callacior-Emifiar Saturafion Waltags n=150mA, |g=15mi a4
a=Sl0maA, |g=5ima 148
s fmatf) | * Basa Emitter Sxuraton Vialiage n=150mA, |g=15mi 13
o= Sl0ma, |g=5ima 28
Cot Ouipurt Capacitanca Wogm 10, lemll, =M Hz | pF
- E
- Currart Gan Bandwidh Produc Ve 2 0V, L= 20, 250 MHz
3
=100IMHz
i Turn On Time ! on =30, Vg gl S 35 =
n= 150ma, |ga=15ma
forr T CHf Tima Vom0V, | p=150ma 285 3
= = =] B
= = S a—

* P Vi Puss Wictho 0w Outy Spcasse
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LCD M1632 (L MB162A)

1. BASIC SPECIFICATIONS

1.1 Display Specifications
LCD Made
Display Calar
Background Caolar
Drving Duty
Wiewing Direction
Backlight

1.2 Mechanical Specifications

Cutline Dimeansian
Wiewing Area

Number of Characters :
Character 3ize

Dat Size

Weight

1.3 Block Diagram

STh="Pasitiye=Transflective
Dark Blue

Yallow-Green

116 Duty

W
AU

LED

80.0(W) X 36.0(H) X 14.0(T)
64.6(W) X 16.0(H)

16 Characters X 2 Lines
2.95 X 5.55

0.55 X 0.65

mm

mm

mm

mm

LEDHK ——=

LED Backlight

e LD 15 COM LCD PANEL
— !
Vo — o Controlier ¢ 16 Characters x 2 Linas
RS —d LS|
STy —— [
E o IKS0068 4 8EG

ar Eqv. s [ 40 8EG
D|E:|
DaT : : + Sagment drivar
LEDA —=




1.4 Terminal Functions

Pin Na. Symba Leve Fungctian
1 WES Ground
2 VoD Powar Supply far Logic [+5V)
3 WO Pawaer Supply far LCD
) Ragister Salaction
4 RS HIiL
H: Display Data L: Instruction Code
) ) Raad W nte Salaction
5 R HiL
H: Read Oparatian Lt Write Oparatian
Enable Signal. Read data whan E is “H', writa
G E H, H=+L
data at the falling edge of E.
T DEQ H/L
] In 8-bit made, used as lbw arder bi-directiona
8 DB HiL
_ data bus.
9 DBz H/L
) In 4-bit mode, apan these tarminals,
10 DE3 H/L
1 DB4 H/L In B-bit made, used as high ardar bi-directiana
12 DBS H/L data bus.
13 DBG H/L In 4-bit moda, used as bath high and low ordad
14 DBET HiL data bus.
15 LEDA - LED Powar Supply [+5V)
16 LEDK - LED Powar Supply (Ov)

2. ABSOLUTE MAXIMUM RATINGS

[temn Symbal Min. Max. Unit
Supply Voltage(Logic) VDD-\V38 -0.3 7.0 V
Supply Voltage(LCD) VOD-VD -0.3 13.0 W
Input Yoltage Wi 0.3 VDD+0.3 W
Operating Temp. Topr -20 70 C
Storage Temp. Tstg -30 80 &




3
3.

ELECTRICAL CHARACTERISTICS
| DC Charactaristics (VDD=5.0v+£10%, Ta=257T)
e Symbal | Condition Min. TYp. Max. LMIT
TR ~
Sueply Vallage VDD 45 5.0 5.5 v
[ Logic)
TR ~
SUpply Viokege Yoo=\0 -- 5.0 W
(LCD Drive)
Input High Valtaga WIH 22 VoD W
Input Low Yoltaga WIL 0.3 0.6 W
Cutput High Vaoltage YWOH  [lOH=-0.2mA 24 VDD i
Cutput Low Voltage YWoL  loL=1.2mA 0 0.4 W
Supply Currant
PRy oo | VDD=5.0v 1.5 3.0 ma
(Logic)
3.2 Intarface Timing Chart (VDD=5.0v+10%, Ta=25T)
Mode Characteristic Symbal | Min. Tvp. Max. | Unit
E Cycla Tima tc 500
E Rise/Fall Time {=, tF - -- 20
N E Pulse Width (High Low) b 230
Write Mode W and BS St T [
W and g T8 sU ol
Refer to fig.1 - "'. ' o - — ns
RV and BS Hold Time G 10
Data Satup Tima lsuz Al
Data Hold Time triz 10
E Cycle Time tc 500
E Risae/Fall Time ta, tr - 20
S E Pulsa Width [High, Low) b 230
gad Made
" | RW and RS Setup Time bsu 40
Refar to fig.2 — ns
RW and RS Haold Time t 10
Data Output Dalay Tima tD - 120
Data Hold Tima oM 5




3.3 LED Backlight Characteristics (Ta=25T)

ltem Symbol | Condition Min. Typ. Max. UMNIT
Forward Voltage Vi 3.9 4.1 43 V
Farward Current If Vi=4.1V 110 mA
Peak Wave Length Ap If=110mA, 568 nm
Luminance Lv If=110mA, 100 cdim®
3.4 Power Supply
Voo
1;23 kL) §
Ves
J_— LEDA
e T— LEDK




Mikrokontroler ATM ega8535

Features

* High-performancs, L ow-power AVE® &bt Microeontroller
+ Advanced RISC Architecture
- 130 Powerful Instruetions — Mast Single Clack Cycle Executlon
- 32 x 8 General Purpose Working Reglsters
- Fully Statlc Operation
— Up te 16 MIFS Throughput at 15 MHz
- On-chip 2-cycle Multipller
* Monvolatlie Program and Date Memorles
- BK Bytes of In-System Saf-Frogrammable Flash
Endurance: 10,000 Write/Erase Cycles
- Uptlonal Eoot Code Sectlon with Independant Lock Elts
In-Systam Frogramming by On-chip Boot Frogram
True Read-Whike-Wrlte Operation
- 512 Bytes EEFROM
Endurance: 100,000 Write/Erase Cycles
- 512 Bytes Internal SRAM
- Programming Loek for Software Security
* Parlpheral Features
- Two 8-bit TimeriCounters with Separate Frescalers and Compare Modas
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Osclllator
- Four PWM Channels
- B-channel, 10-bit ADE
& Single-ended Channels
7 Differentlal Channels for TAFF Package Only
2 Ditferential Channels with Frogrammable Galn at 1x, 10w, or 200x for TAFP
Package Only
- Byte-oriented Two-wire Serlal Interface
- Programmable Serlal USART
- MasterSlave 5P| Serial Interface
- Programmable Watehdog Timer with Separate On-chip Osclllator
- Un-chip Anslog Comparator
+ Special Microcontroller Features
- Power-on Reset and Programmable Brown-out Detection
- Internel Callbrated RC Oselllator
- External and Internel Interrupt Sources
- Slx Sleep Modes: |die, ADC Holse Reductlon, Fower-save, Fowsr-down, Stand by
and Extended Stand by
+ 0 and Fackages
- 32 Frogrammable V'O Lines
- 40-pin FDIF, 44-lead TQFF, 44-lead PLCC, and 44-pad MLF
* Operating Voltages
- 2.7 - 55V for ATmegad5isL
- 4.5- 55V for ATmegag5is
+ Speed Grades
- 0- 8 MHzfor AT megaB535L
- 0- 16 MHz for ATmege8535

8-bit AVR’
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

ATmega8535
ATmega8535L

Preliminary



Pin Configurations Figure 1. Pinout ATmega8535

EEEEEEREER
B

TOFFEVIALF

Al Sk F e e
B Pk Sy 0k
WO T T R (ADCHE
SRAET S BAT (MDY
o= b [l AR
G 2 3 [ G
ATHLS s sCC
XTh SR[NECT (TOECS
ol B 31 | RC (TCaC
Ty P F-i 029
TNy Pl E
L * . 5 f\':":i
HEFHT
cEERE o3
tgiid id
MOTE: MILF Bofom pad shoild b soicessd 1o gioind
Disclaimer Typical values containgd in this data shaet are based on simulations and characteriza-

fian af ather AVA microcontrallers manufactured an the sama process technolagy. Min
and Max values willbe available afterthe device is charactarized.



EEEEEEEEEssssssssssssnnn A T Megag535(L)

8-bit Timer/Counter
Register Description

Timar!Countar Cantrol
Ragistar = TCCRO

7 E : 4 3 F 1 o

I FOLD | WGMOO | COMO1 | COMOSD | Wakd T80 a1 Lo I TOCRG

Sead'Wie W = =N R W = =

[11]
=

ritll Valus o 5] Q Q 5] 5] 5] Q

+ Bit 7= FOCO: Forceé Output Compara

Tha FOCD bit is only active whan the WGENMI0 bit spacifies a non-PWHWM modea. Howewvar,
farensuring compatibility with future devicas, this bit must be sat io zam whan TCCRO is
written when aparating in PWM mode. Whan writing a logical one to tha FOCO bit, an
immediata Compara Maich is forcad an the Waveform Ganaration unit. Tha OG0 autput
& changed according fo ite COMO1:0 bits setting. Mate that the FOCO bitis implemented
a& a strobe. Therafare it is the value prasant in the COMDT:D bits that daterminas the
effect of the farced compare.

A FOCO strobe will not ganarata any interrupt, nar will it clear the timarin CTC made
uging OCHD a8 TOP.

The FOCD bit is always read a8 zem.
« Bit & 3="WGMO1:0: Waveform Ganaration Moda

These bits contral the counting sequence of tha countar, the source for the maximum
[TOP) countar value, and what type of waveform ganeration fo be used. Mades of opar-
ation gupparted by the Timer'Countar unit are: Narmal made, Clear Timar on Compare
Mateh (CTC) moda, and two types of Pulse Width Modulation [PWM) modes. See Table
38 and "Modes of Operation™ an page 74.

Tabla 38, Wavafarm Ganeration Made Bit Descriptian’™

WEMD | WGEMID | TimenCounter Mode Update of | TOVD Flag
Mode | (CTCOD) | (PWMD) | of Operation TOP OCRD Seton
¥ ¥ 0 Nomma mFF Immediaie | MAX
0 1 FWM, Fnaae Comect oxFF | TOF BOTTOM
2 1 o HEY JCRD | Immedzie | MAX
3 1 1 Faat FWM o FF TOP MAX

Woie: 1. The GTCDand FAWMD bit definifion namea are now obaoleie. Use the WAEMD1:1D det-
nitlona. However, the funciionality and location of theae biis are compatible with
prewvious wersiona of e Timer.

+ Bit 5:4 = COMD1:0: Compara Mateh Output Moda

Thesa bits contral the Output Compara pin (OC0) bahaviar. If ana ar bath of the
CONMD1:0 bits are =et, the OC0 autput avarrides the narmal part functianality of tha 110
pin it is connected 0. Howevear, nota that the Data Direction Register (DR} bit corre-
gponding to the OG0 pin must ba &&t in ordar 1o anable tha output drivar.



When OC0 is connectad to the pin, the function of the COMO1:0 bits depeands an tha
WGENDTD bit setting. Table 40 shows the COMI1:0 bit functionality when the WGENDT:0

bits are et 10 2 normal ar

Tabla 40, Compara

' Bl B
e’ [t

mode (non=PyW ).

Clutput Mode, non-PWh Maode

comMm COMDD Deacrlption
] i Mormal port operaton, 000 disconnected.
0 1 Togole OO0 on Compare Match
1 ] Glear 340 on Compare kaich
1 1 Sai 300 on Sompare kaich
Tahbla 41 shaws the CONO10 bit functionality whan the WGEMI1:0 bits are sat ta fast

P

madsa.

Tabla 41.

Compara Output Mada, Fast PWM Made'

COMO1 | COMDD | Description
0 0 Normal port operaton, 000 disconnesizsd,
¥ 1 Feasrved
i 0 Ciear OG0 on Compare Maich, aet OG0 at TOF
i i Sa1 OG0 on Compare Maich, ciear OG0 a1 TOF
hote: 1. A apecial caae oocung when OCRO eguala TOF and SOMO1 I3 a&t In thia case, the

Comparns

hMode” on

Tahble 42 shows the
omect PWh modse.

Tabla 42. Compara

Maich i3 ignored, but the ast or dear la done a1 TOR See “Faat PWM
page 75 for more detala,

CONDT:0 bit funstionality whean the WGEMI1:0 bits are set o phase

Output Moda, Phase Camact PWM Made'!

COMO1 | COMDD | Description

0 0 Normal port aperaton, 000 disconnesiad,

¥ 1 Feasrved

1 0 Clear OG0 on Compare Match whan up-counting. Sei G000 on Compare
latch when down-couniing.

1 1 Sa1 000 on Compare Match when up-counting. Clear OO0 on Compare
latch when down-couniing.

Mote: 1. A apecial cass ooccura when OCRO eguals TOF and COMO1 I aei. In thia caas, the

Maich k3 ignored, bl e asi or cear 3 done ai TOF Ses “Fnaas Correct

FWM Mode” on page 77 1or more detalia,



s AT MEega8535(L)

Timer'Counter Reglater —
TCNTO

Output Compare Reglater —
OCRO

Timer Counter Interrupt Mask
Reglater— TIMSK

Tha hree Chock Selact bila aelect 1ha clook apunce 1o be uaed Dy the Timan Coundar.

CEn2 CEM CE00 | Dascriplicn
1] 1) 1) Na chack saurca { Timarn courdar siapad)
i} a 1 il el Wi prroscsaling)
a 1 1} ally 8 {From prescabar
a 1 1 gl . B4 | Frram prascalar
1 i i Sk o 258 (Fram prascalar)
1 a 1 by 1024 | Fram prescalar
1 1 a Extamal glock gaurca an TO pin. Clack an falling adga
1 1 1 Extamal clock saunca an T pin. Cladk an rising adga

It axlamal pin modea are uaed ior the TimerCouniend, ranaiiona on the TO pin W

= 7 e . 4 1 2 [«

| TEMTAT6] | TEM T
P A A A RS A A AN A
] i [ [ - [ [ - [ -

e Timer Gounier unit 8-bil couniar. Wiiting 1o 1he TONT O Ragiater Diooka {removea)
e Uompare Maich on e lolowing limer ciock. Modihying e countar {TGNT D) while
e counier B nunning, Ininsouces a rak of misaing a Compare Malch beiween TONTD

and ihe JURD Regisiar.

Tha Timer'Gounler Regiater givea direct acceas, Do 1or read and wiile operationa, 1o

= T - -} 5 3 z i =

[ LT o] [ ooas
Chaad S le R Ay ERES A A A Ay Ao
il v [+ = = = = = o =

The Quiput Gompare Regiaier coniaing an 8-bil value 1hal B continuously compared
wiin e counier value (TGHTO). A maich can be used 1o genarale an oulpul compars

e
nisrnupd, or io gensrate a wavetonm oulput on the 000 pin.

i 7 L] 5 3 3 2 [

| GeES THED | TENEl | OE1A | SDEE | THED DEIEd TCHIES | T
Pl ad Nk AN A R RN AN A A AN
il Wk - [ & [ - [ - [

& Bit 1 - QCIED: TimerCounterd Qutput Compare Mateh Interrupt Enable

When the OCIED b4 k3 writlen 10 one, and the |-bitin e S1alua Ragiater i3 381 {ona), the
TimenGouniand Compara Mateh inferupt k3 enablad. The correaponding inlarmupt s
executed if a2 Cempare Maich in Timer'CouniarD eecura (Le., when the OOFD bitls ast in

e Timer/Couniar Imarmupl Flag Regisier - TIFF).



Electrical Characteristics
Absolute Maximum Ratinge”

Ciparaing Tamparatura

-85 22 +128°5C

Starage Tamparaiura -855C %0 +180°C
Vatags on any Pin eoseai HESET

aith regpast ta Ground -85V ta Vi +08V
viataga an AESET with rexpact 1o Ground......-0.8V 9+130W
Maximumn Cparaiing Viatags LTl
OC Currant par 1O Fin 200 ma
OC Currant Voo and GND Fins 2000 ma

DC Characteristics

Tam= -40°0 10 BFFC,

= =
Npnmd W 1033V

(UNS2as OTErWESe mixed)

L

e
nhd RGETD

Stressas bayand fiosa lisiad undear “Absaluia
Maximum Aaiings” may causs parmanant dam-
rags rading anly and

=i ey u by |

JEEratona 58

and fiase indcatsd iniha
s of it spacificatan is nat
rmpliad . Expagurd 3 absauta madmum rafing
candifiant far aciand ad panods may affect dedcs
raliability

E ymibal

P& ramadar

Canditian

Kin

Typ Max

Wi nput Low Vialtage Emzapt XTAL1 gin -0 32 vt W
¥TAL1 pn, Exiama '

T o i | na 'Lk el R e TRT) ,l

i nput Low Vialtage Clock S dlactad i 01 Ve J
Emzapt XTAL1 and

Vi nput High Valtage 18 o= I W

Wi nput High Valtaga 28 Vo + 0.8 W

W iz nput High Valtags HESET gin 08 v [ W

. Cuiput Lo Viataga® g, = 20 ma, Vo = 5V a0.r o

e .y . . . Y .

== [Pars 4 8,C.0] = 10 i, - ny ifl.] W

. Cuput High Valtags'™ 42 W

¥

- [Pacs 88,00 22 W

npu? Laskags
Cunrant 1D Fin

nput Laskags
Cunrant 1D Fin

Hsgs: 2yl-up Heseiar

&l Al

O Fin Pull-up Aesisiar

50 il




s AT Mega8535(L)

- . o - ey 9
-A0F0 1o BFFD, Vnp= 2.7V 10 5.5V {unlaas oierwiae noded) | ontinued)

Symbal | Paramedar Candition Min Typ Max Units
fotve SMHE, Vo = 3 . "
{ATmenassas]) -
Agive 8 MHZ, Vo = 5
N cea 14 il
{ATmagai33s)
2 dMHz, Vpopm 3W
. :|._ MHz, Viogw 3V 1 -
oo JATmegass35L)
dla @ MHz, V. n= BY "
5 T 14 il
{ATMagai3as)
- WOT anabiad, Ve = 3 w 10 ik
Paaar-daam mod e
WOT dsabiad, Ve = 3 w 3 i
" Analag Comparatar W e = B . -
ne= nput Offeet Valtags W W2 -
Analag Comparaiar W m G . .
Tl 9 ~ " -80 50 rl
= rput Laskags Currart Wipm Voo
S Analag Comparatar Wmnm 2T 750 =
== Propagafian Dalay W m 200 500
Notas “Max™ maans tha highast valua v thapin is guaraniaad 1o ba raad = low

L b =

i

“Mir maans the o

351 WVALE W8 T8 0N IS guaraTasd
G SN Mona San e

0 08 raad asngn

Aghaugh aach 1O pard 5, 10ma at Voo = W) undar staady six
candifans {non-irans
20IP Package:
1] Tha sum of
2] Tha sum
3] Tha sum of
TOFP Packag
1] Tha sum of
2] Tha sum of
3] Tha sum of
&) Tha sumn
5] Tha sumn of
€] Tha sun of
7] Tha mum
8] Tha sumn of &
HIOL emceads the
fhan tha listed fest condiion
Ashaugh aash IO
candifons {non-irans
PDIP Packagsa:

oot A0 -
portix &Y -
ooris B -
paris C0-C

1] Tha sum of &l KK# aad 200 ma

2] Tha mun of all 10# axcaad 100 ma

3] Tha sun of all 10# - 07 and XTALD, hould nat axsesd 100 ma
TEIFP Paciaga:

1] Tha sum of &l C# d 200 ma

&) Tha sum af all 0 ad 100 ma

4] Tha sum of all IO ad 100 ma

&) Tha sum af all 0 ad 100 ma

8] Tha sum of all IO axcand 100 ma

§] Tha sum of all IC# C7 . should nat awcasd 100 mad

7] Tha sumn of all 10# - 8 and XTAL2, gshould nat axcssd 100 ma
8] Tha sumn of Al KK# £ - 07, should nataxsaad 100 ms




