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T 1AMPIR_l.\N 2 
DATA SHEET MIKROKONTROLER ATMEGA 8535 

Features 
fiigh .. µtoriuru1an1,;t;;, i.uw~µoweJ A.YM""i' &-aii f.,'iil> ruc;u uituik"r 

• Aclvanced RISC Architecture 
- 130 Powerful Instructions - Most Single Clock Cycle Execution 
- 32 x 8 General Purpose Working Registers 
- fully Static Operation 
- Up to 16 M!PS Thrcugh~ut at 15 MH! 
- On-chip 2-cycle Multiplier 

• Nonvolatile Program and Data Memories 
- 8K Bytes ot In-System Self-Programmable Flash 

Endurance: 10,llOO Write/Erase Cycles 
- Optional Boot Code S..clion with Independent Lock Bits 

in-System Programming oy On-chip Boot Program 
True Read-While-Write Operation 

- 512 Bytes EEPROM 
Endurance: 100,000 Write/Erase Cycles 

- 512 Bytes Internal SRAM 
- Prngrnmm!ng: Lo.ck tor Sortw~re S(l-cm!ty 

• Peripheral Features 
- Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes 
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture 

Molle 
- Real Time Counter with Separate Oscillator 
- Four PWM Channels 
- 8-channel, 10-bil ADC 

8 Single-ended Channels 
7 Differential Channels for TOFP Package Only 
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x for TOFP 

- Byte-oriented Two-wire Serial Interface 
- Programmable Serial USART 
- Master/Slave SPI Serjal Interface 
- Programmable Watchdog nmer with Separate On-chip Oscillator 
- On·chip Analog Comparator 

• Specia;l -f.otic;rocon troUer -Feat ures 
- Power-on Reset and Programmable Brown-out Detection 
- Internal Calibrated RC OsciHalor 
- Exler'nal and lnlemaS Interrupt. Sources-
- Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby 
~md E::.! .:;; d~d -S!cmdby 

• UO and Packages 
- 32 Programmable· VO lines 
- 4G-pin PDIP, 44-lead TOFP, 44-lead PLCC, and 44-pad QFN/MLF 

• Operating Voltages 
- '2".7 - 5.5V for ATmeg8&535L 
- 4.5 - 5.5V for ATmega8535 

• Speed Grades 
- 0 - .8 MHz for ATmega8535L 
- o - 16 l\IHz tor ATmega8535 

I 

IAlmE, 
l~bit AYR" 

I 
Mlcrocontroller 
with SK Bytes 

I 
In-System 
Programmable 
Flash 

ATmega8535 
ATmega8535L 

I summary 

I 
I 
I 
I 2502KS-AVR--10.:06 

Aim EL Note: This is a summary document A complete document 
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Pin Configurations 

Disclaimer 

- · Figure 1. Pinout ATmega8535 
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ryp·1cat values contained ·in ttf1S data sheet are based on s·1mu\a1ions and charactertza­
!icn of c!her AVA microccntrollers manufactured on !he same process technology. Min 
ar.d Max values will be available after the device is characteriLed. 

2 ATmega8535(L) 
25CQKS-AV 1Qo'06 
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----------------ATmega8535(L) 

Overview 

Block Diagram 

The ATmega8535 is a low-power CMOS 8-bit microcontroller based on the AVR 
enhanced RISC arch itecture. By executing instructions in a single clock cycle, the 
A Tmega8535 achieves throughputs approaching l MIPS per MHz alfow1ng the system 
designer to optimize power consumption versus processing speed. 

Figure 2. Block Diagram 
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- · The AVR core combines a rich instruction set with 32 general purpose worl<ing registers. 
All 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing two 
indepefldant regis:ers Jo Oe accessed in one single mstrvcUon eKecu:ed m one ciock 
eye.le. The resulting architecture is more code efficient while achieving throughputs up to 
ten times iasier than convenUonai CiSC microcontroiiers. 

The ATmega8535 provides the following features: BK bytes of In-System Programmable 
Flash with Read-While-Write capabilities. 512 bytes EEPROM. 512 bytes SRAM. 32 
general purpose 110 lines, 32 general purpose working registers, three f lexible 
!!mer/Counters with compare modes. {nternai and e,xtema! interrupts , a seria! program­
mable USART, a byte onented Two-wire Senal Interface, an 8-<:hannel, 10-b11 ADC with 
optional differential input stage wilh programmable gain in TQFP package, a program­
mable Watchdog Timer with Internal Oscillator, an SPI serial pon . and six software 
selectable power saving modes. The Idle mode slops the CPU while allowing the 
SR.l\M , Timer/Counters , SP! port. and interrupt system to continue fu nctioning. The 
Power-down mode saves the register contents but freezes the Oscillator. disabling aii 
other chip functions until the next interrupt or Hardware Reset. In Power-save mode, the 
asynchronous timer continues to run. allowing the user lo maintain a timer base while 
the rest of the device is sleeping. The ADC Noise Reduction mode stops the CPU and 
a!i !/O mcdu!c s except asy-:ichrcnous t!mar and AOC 1 to minimize s-~·.· i tching noise during 
AOC conversions. In Standby mode, the crystal/resonator Osciilator is running while the 
rest of the device is sleeping. This allows very fast start-up combined with low-power 
.consumption. In Extended Standby mode, both the main Oscillator and the asynchro­
nous timer continue to run . 

The device is manuiactured using Auners nigh density nonvoiatiie memoiy technoiogy. 
The On-chip ISP Flash allows the program memory to be reprogrammed In-System 
through an SPI serial interface, by a conventional nonvolatile memory programmer, or 
try an On-<:rnp Bo<>\ 1"<>9ram running <»> \he !WR <l<lf<>. lhe 00<>1 !»<>9•am can u.... affj 

interface to download the application program in the Application Flash memory. Soft· 
ware in the Boot Fiash section wiii cominue 10 run wniie the Appiicaiion Fiash seciion is 
updated, providing true Read-While-Write operation. By combining an 8-bit RISC CPU 
with In-System Self-Programmable Flash on a monolithic chip, the Atmel ATmega8535 
is a powerful micrO<Xlfllrol/er that pro•ides a highly flexible and cost effective solution to 
many embedded control applications. 

The ATmega8535 AVR is supported with a full suite ol program and system develop­
ment tools including: C compilers, macro assemblers, program debugger/simulators, In­
Circuit Emulators, and evaluation kils. 

AT90SS5.35 Com;:;aUbiHty Th~ ATmisga8535 pio;;ides all ihe fecnurr;;s of the ATSOS8535. in addition. several npn: 
features are added. The AT mega8535 is backward compatible with AT90S8535 in most 
cases. However, some incompatibilities between the two microcontrollers exist. To 
soh1e this probJem. an AT90SB535 compaHbiEty mode can be selected by programming 
the S8535C fuse. ATmega8535 is pin compatible with AT90S8535. and can replace the 
A T~US3tr3~ vn curitHii: Pnntea CtiCi.iii 8oatV5. However. the :ocatcon of fuse bit& ana U'i e-

AT90S8535 Compatibility 
Mode 

electrical characteristics differs between the two devices. 

P<ogramming L>ie Sll535C !use wiU change ti".e !ollowi~.g luncOOna.lity: 

The timed sequence for changing the Watchdog Time-out period Is disabled. See 
"I ;med ::iequences tor (.;hanging the Gonhgurat1on ot the Watchdog lime( ' on page 
45 for details. 

The double buffering of the USART Receive Register is disabled. See 'AVR USART 
vs. AVR UART - Compatibility" on page 146 for details. 

4 ATmega8535(L) 
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II OCIB output: Discon. 
II Noise Canceler: Off 
II Input Capture on Falling Edge 
11 Timer l Overflow Interrupt: Off 
11 Input Capture Interrupt: Off 
11 Compare A Match Interrupt: Off 
II Compare B Match Interrupt: Off 
TCCRIA=OxOO; 
TCCRiB=OxOO; 
TCNTIH=OxOO; 
TCNT \ L=()x.00; 
ICRIH=OxOO; 
ICRIL=OxOO; 
OCRIAH=OxOO; 
OCRlAL=OxOO; 
OCR I BH=OxOO; 
OCRlBL=OxOO; 

II Timer/Counter 2 initialization 
ii Clock source: System Clock 
II Clock value: Timer 2 Stopped 
II Mode: Normal top=FFh 
II OC2 output: Disconnected 
A'SSR=-OxOO; 
TCCR2=0x00; 
TCNT2=0x00; 
OCR2=0x00; 

II External Interrupt( s} initialization 
ii INTO: Off 
II INTI: Off 
//INTI: Off 
MCUCR=OxOO; 
MCUCSR=OxOO; 

I I Timer( s )/Counter( s) Interrupt( s) initialization 
TIMSK=OxOO; 

II USART initialization 
II Communication Parameters: 8 Data, 1 Stop, No Parity 
II USART Receiver. On 
II USART Transmitter: On 
II USART Mode: Asynchronous 
ii USART Baud Rate: 1200 
UCSRA=OxOO; 
UCSRB=()xl S; 
UCSRC=Ox86; 
UBRRH=<>xOO; 
UBRRL=Ox33; 

II Analog Comparator i:nitiali:zation 
II Analog Comparator. Off 
II Analog Comparator Input Capture by Timer/Counter 1: Off 
ACSR=Ox80; 
SFIOR=OxOO; 

II LCD module initialiZ3fion 
lcd_init(16); 

led _gotoxy(O,O); 
led _pu1st\"Morse Na-v:y ,c:odor 
delay_ ms(200); 

- - - - -- - -- -

75 

UNIVERSITAS MEDAN AREA



led _gotoxy(O, I); 
kodc[O] ='x'; 
kode[ 1] ='x'; 
kode(21 ='x'; 
kode[3] ='x'; 
kode[4] ='x'; 
kode[5] ='x'; 
idx =o; 
tick = O; 

while (I) 
{ 
ff Place your code here 
tick++; 
delay_ms(lO); 
if (tick= 5) led = O; 
if (tick> 10) led= I; 
if(tick > 200) tick= O; 

if(garis = 0) 
{ 

} 

led _putsf(" -"); 
kode[idx]='-'; 
delay_ ms(250); 
idx++; 
if(idx > 6) 
{ 

} 

idx=O; 
kode[O] ='x'; 
kode[l] ='x'; 
kode[2] ='x'; 
kode[3] ='x'; 
kode[4] ='x'; 
kode[5] ='x'; 
led _gotoxy(O, I); 
lcd_putsf(" "); 
delay_ ms(250); 
led _gotoxy(O, l); 

if(titik = 0) 
{ 

led _putsf(". "); 
delay_ ms(250); 
kode(idx}='.'; 
delay_ ms(250); 
idx++; 
if(idx > 5) 
{ 

} 

idx = O; 
kode[O] ='x'; 
kode{\] ='x'; 
kode[2] -'x'; 
kode[3] ='x'; 
kodef 4) ='x'; 
kode[5] ='x'; 
led _gotoxy(O, I); 
led _putsf(" "); 
delay_ ms(250); 
lcd_gotoxy(O,l); 
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