Tf‘)ng_ quan vé VDK AVR




SO lugc vé kién tric VPK

AVR do hang Atmel ché tao ra, la ho VDK
8bit theo céng nghé m0i vOi nhlng tinh
nang rat manh dugc tich hQp trong trong
chip.

AVR On dinh hon rdt nhiéu so vO&i doéng VDK
8051

Tinh ndang méi cla hO AVR :
Giao dién SPI dbng b0, giao ti€p I2C, USART.
Cac 10i vao ra ldp trinh duogc.
Tich hOp b0 bién d6i ADC 10bit.
C6é san cac kénh bam xung PWM.
BO Timer/Counter 8bit va 16bit rat manh.
0 dinh th0i Watchdog.




Cau triic b6 nhé

Ciing nhu moi vi di€u khi€n khac AVR c6 cau tric Harvard
tUc 1a ¢6 bd nhé va dudng bus riéng cho bO nhG chuong trinh va
b6 nhé di liéu.
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Ta thay khong gian bo nhd cua bo nhé chuong
trinh gom 4Kx8 va co dia chi tir 0000H t6i FFFH.
Bo nhé dir liéu gdm hai phan: bd nhé RAM va bo
nhé EEPROM trong do khong gian bd nh6 RAM
lai chia 1am 3 phan: Céac thanh ghi chirc nang

chung, cac thanh ghi vao ra va cudi cung 1a 512
byte b6 nhd SRAM. B6 nhd EEPROM mac du
cung la mot phan cua bd nhd dir liéu nhung lai
hoan toan dirng doc 1ap nhu mot bd nhd doc lap va
ciing duogc danh dia chi riéng.
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BO nhO du lieu
AVR c6 32 thanh ghi ch(fc ning chung va chiing dugc lién két
truc ti€p voi ALU day 1a diém khac biét clla AVR va tao cho
né mot tOc d0 xUr 1y cuc cao. Cac thanh ghi dugc dat tén tUr RO

tdi R31. Va dac biét cap 6 thanh ghi cubi (tUr R6 tdi R31) tlng
doi mOt tao thanh cac thanh ghi 16 bit st dung lam con tro tro

tGi bd nhd chuong trinh va d{t li€u. Chung lan lugt c6 tén 1a
XN
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BO nhé chuong trinh

BO nhd chuong trinh c6 dia chi tur 0000H tGi 0010H
dugc danh cho bang véc to ngat.

Table 2. Reset and Interrupt Vectors

Vector No. | Program Address | Source Interrupt Definition

Hardware Fin, Fower-on Heset and
$000 RESET Watchdog Reset

5001 INTO External Interrupt Request O

5002 INT1 External Interrupt Regquest 1

5003 TIMERZ2 CCOMP Timer/Counter2 Compare Match

5004 TIMERZ OVF Timer/Counter2 Overflow
5005 TIMER1 CAPT Timer/Counter! Capture Event

5006 TIMER1 COMPA | Timer/Counterl Compare Match A

8007 TIMER1 COMPEB | Timer/Counteri Compare Match B
5008 TIMER1 OVF Timer/Counter1 Overflow

5002 TIMERDO OWVF TimerCounterd Overflow

S00A SPI1, STC SPI Serial Transfer Complete
S00B UaRT, Hx UART, Rx Complete




Table 2. Reset and Interrupt Vectors (Continued)

Vector No.

Program Address

Source

Interrupt Definition

13

s00C

UART, UDRE

UART Data Register Empty

14

00D

UART, TX

UART, Tx Complete

15

S00E

ADC

ADC Conversion Complete

16

S00F

EE_ROY

EEFRCM Ready

17

010

AMA_COMP

Analog Comparator
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Cac dong VDK AVR

Atmega 88.
Atmega 16.
Atmega 128.

Atmegas.
Attiny 2113.
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GiOi thiéu VDK Atmega 16

Pinout ATmegai6

(XCK/TO) PBO
(T1) PB1
(INT2/AINO) PB2
(OCO/AIN1T) PB3
(SS) PB4
(MOSI) PB5
(MISO) PB6
(SCK) PB7
RESET

VCC

GND

XTAL2

XTAL1

PDO

PD1

PD2

PD3

PD4

PD5

PD6

PAO (ADCO)
PA1 (ADC1)
PA2 (ADC2)
PA3 (ADC3)
PA4 (ADC4)
PA5 (ADC5)
PA6 (ADCS6)
PA7 (ADC7)
AREF

GND

AVCC

PC7 (TOSC2)
PC6 (TOSC1)
PC5 (TDI)
PC4 (TDO)
PC3 (TMS)
PC2 (TCK)
PC1 (SDA)
PCO (SCL)
PD7 (OC2)

1
2
3
4
5
6
7
8
9
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Atmega 16 c6 day dU tinh ning clla ho AVR, c6 gia thanh
phu hop khi nghién c(fu va Ung dung.

Tinh nang:
BO nhé 16K(Flash) — 512 byte EEPROM — 1 K.
POng vo 40 chan, trong dé c6 32 chan vao ra di liéu.

Giao ti€p SPI, I2C, USART.

8 kénh ADC 10bit, 1 bO so sanh analog.

4 kenh PWM.

2 b6 Timer/Counter 8bit, 1 b0 Timer/Counter 16bit.
1 bd dinh thoi Watchdog.
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A 2 /7 A
0 ta cac chan
Vcc va Gnd 1a 2 chan cap ngudn cho VDK.

Reset 1a chan khéi dOng lai moi hoat dong cUa hé thOng.

XTAL1 va XTAL2 la cac chan tao b0 dao dOng ngoai cho VDK.
Chan Vref thuong nodi 1én 5V, nhung khi st dung ADC thi chan

nay dugc si dung 1am di€n 4p so sanh.Khi d6 chan nay phai
dugc cap 1 dién 4p cO dinh.

Cac chan AVCC thuong dugc ndi 1én VCC nhung khi st dung
ADC thi cc chan nay dugc noi qua 1 cudn cdm 1én VCC v6i
muc dich 6n dinh dién ap cho b0 bién doi.

Céc PORTA, PORTB, PORTC, PORTD dé€u 8 bit ¢6 trd kéo 1én
trong vUa co thé€ 1am dau ra, vira 1am dau vao.
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Lap trinh cOng vao ra dung CodeVision

Bai nay ta s&r dung phan mém théng dung CodeVision d€
1ap trinh cOng vao ra cho Atmegal6 bang cach tic dOng
vao thanh ghi PORTxx va DDRxx.

DDRxx : d€ diéu khi€n cac hudng d{r liéu cac chan cUa
cOng. Khi DDRxx=0 thi diing 1am cOng vao, nguoc lai,
khi DDRxx=1 thi diing 1am c8ng ra.

PORTxx: truy cap tai cic dia chi xudt nhap cla PORTx
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Chon YES khi dugc hoi ¢o su dung Code Winzard.

Confirm

You are abouk ko create a new praojeck,

x.._""/ Do wou wank ko use the CodeMWizardAWRET
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Cua s6 Code Vision Winzard:

£ CodeWizardAVR - untitled.cwp [3] [l # CodeWizardAVR - untitled.cwp  [X|

File Help File Help

USART | &nalog Comparatar | ADC || SPI USART | Analog Comparatar | ADC | SF
[2C 1 Wire 2 Wwire [|2C] |2C 1 e 2 Wdire [12C]

LCD Bit-Banged | Froject Information LCD Bit-Banged | Froject Infarmatior
Chip Parts Esternal IRG | Timers Chip Farts External IRL | Timers

Paort s | PortB | Port C | FortD
Data Direction Pullup/0utput W alue

Clock: |3.000000 "'_A] MHz Bit O Chut 0} Bit 0
Bit 1 Out Bit 1

Bit 2 Ot Bit 2
Bit 3 Ot Eit 3
Bit 4 Ot Eit 4
Frogram Type: Bit 5 Cut Bit &

Application Bit & COut Eit &
Bit 7 Out Bit 7

Chip: | ATmegalEL w

[ ] Check Reset Source




Chon File->Generate, Save and Exit.

£ CodeWizardAVR - untitled.cwp  [X]
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Puoc cura s6 yéu cau nho cac file cua Project. Ta dat tén va Save lai

Save C Compiler Source File

Save i | ) New Folder [2) vl O T - -
Ty IEJ brimm
| ig' Ea IEJ brm__
My Recent
Documents
f-[-':
Deskiop
by Documents
ty Computer
g File name: birirm W | Save
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Sau khi nho xong 3 file 10.¢ — 10.prj — 10.cwp duoc cura s6 nhu sau:
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7
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3
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13
14
15
16
17

Meszages

This program was produced by the

CodeWizardiVWE W1.EZE.D Professional

Automatic Program Generatar

® Copyright 199%8-Z008 Pawvel Haiduc, HP InfoTech =.r.1.
http: / fwww. hpinfotech. con

Project :

Version :

Date T BfERSEOOS
Author @ F4CG
Conpany : F4CE
Comments:

Chip type : ATmegalél

Program type : Application
Clock fredquency : 8.000000 MH=
Memory model © Bmall
External SRAM size - 0O

Data Stack size 1)
*****************************************************;

finclude <megals. h>

£

Declare wour global wariashles here

void main(woid)

{
£

£
£
£
£

Declare wour local wariables here

Inpuc/Output Ports initialization

Port A initialization

Fune?=In Funcé=In Functi=In Funcd=In Func?=In Funci=In Funcl=In FuncO=In
State7=T Statet=T Btateb=T Stated4=T ZBtateiz=T Btatef=T Statel=T State0=T

PORTA=Mx00:

i4 Start

Inserk

10, Mguoi d...



Trong bai nay chiing ta xay dung chuong trinh dau tién, ct nay
sé lam nhap nhéy led.

Ta phdi st dung ham delay_ms() trong thu vién “delay.h” dé
tao tré trong chuong trinh. Do d6 ta phai chén thu vién nay
vao. Cac ban them dong #include<delay.h> vao ngay sau dong

#include<megal6.h> .

Pé nhap nhdy led, ta dua vao cOng I/O mOt bién Temp dang
unsigned char c6 gid tri ting dan t&r 0 dén 255. Do d6 ta thém
dong unsigned char temp; vao ngay dong dudi.




CodeV¥isionAVR - bnm. prj - [D:ADUNGM_ap trinh A¥R\New Folder (2)Abnm.c]
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20 This program was produced by the
= &H Codevisiont/R 3l CodeWizardAVR V1.25.9 Protessional
EI@ Froject: bnm 48 Automatic Program Generator
i.-ﬁ Motes Al ® Copyright 1992-Z002 Pawel Haiduc, HP InfoTech s.r.l.
i brim.c El http:/ www_ hpinfotech. com
------ [B Other Files 7
Al Project
9l Version :
108 Dace : BFZESZO0S
1@ Aucheor : F4CG =
120 Cowpany : Fd4CG
13Q Comment=:
14
15
1E@ Chip type : ATmegaltl
17@ Program type : Application
180 Clock frequency : £.000000 MHz
190 Memory model D Small
20M External SRBAM size : 0
210 Data Stack size : ZEG
22 1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘*1‘*1‘*1‘*1‘1‘1‘1‘1‘**********************J{
23
24 finclude <megalé. hs=
28 finclude <delay.h>
26 unsigmed char temp ,:I
27
28 #f Declare your global wariahles here
29
30 woid nain{weid)
Kal=
3@ ;7 Declare your local wariahles here
33
3B s/ Input/0utput Ports initialization
5l ¢ Port A dindtialization
AR S5 Fune?=Tr. Funcf=Th Funcf=Trn Funcd=Trn Furnr3=Trn Funec=Trn Funecl=Trn Funcl=Tn b’
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26020 Modified







while (1)
{
// Place your code here
PORTA=temp;
PORTB=temp;

PORTC=temp;
PORTD=temp;
delay ms(1000);
temp++;

I




CodeV¥isionAVR - bnm. prj - [D:ADUNGM_ap trinh A¥R\New Folder (2)Abnm.c]
D File Edit Miew Project Tools Settings ‘Windows Help

= DelE & [ - h. aalie) RICHERO O N @)= SEE (2

M avigatar |ED|:IE Templates | it »

= EJ{ CodevizionayR
EI @ Project: brm
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------ @ Other Files

EIEI
100
101
102
103
104
105
106
107
108
109
110
1M
112
113
114
115
116
117
118
113
120
121
122
123
124
125
126
127
128

TCNTzZ=0x00;
OCRZ=0x00;

Ff External Interrupt (=) initialization
S INTO: 0ff

S INT1: 0ff

S INTz: 0ff

MCUCRE=0x00;

MCUCSR=0x00;

AF Timer(s) /Counter (s) Interrupti(s) initialization
TIMSE=0x00;

Af hnalog Comparator initialization
Af hnaloyg Comparator: Off

AF hnalog Comparator Input Capture by Timer//Counter 1:

ACSR=0:x20;
SFIOR=0x00;

while (1)
{
FF Place wyour code here
PORTA=temp;
PORTE=temp ;
PORTC=temp;
PORTD =t emp ;
delay ms (1000} ;
tenptt;
i

Off

<

Meszages
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Dé dich chwong trinh an Shift + F9 hodc vao Menu : Project —
Duoc cua s6 Information nhu sau:

i Information
Compiler |.ﬁ.ssembler

Chip: &TmegalBL

FProgram type: Apphcation
kAermory nodel: Small

Optimize for: Size

[=]lprintf Features: int, width
[=lzcanf Features: ik, width
Fromote char to int: Ho

char iz unszigned: ves

2 bit erium=: ves

Erhanced core instructions: On
Autoratic register allocation: On

263 hnelz] compiled
Mo errars
Fo warnings

Eit wariables zize: 0 bytez]

Data Stack area: GOl to 15Fhk

Drata Stack zize: 256 byte(=]

E stimmated D ata Stack uzage: O byte[=]

Global wanablesz size: 0 byte[=]

Hardware Stack area: 160k to 45Fh
Hardware Stack zize: ¥63 bytel=]

Heap zize: 0 byte[z]

EEFPROMM uszage: O bytel=] [0.0% of EEFPROR)]
Frogram =ize: 151 words [1.8% of FLASH]




Chuong trinh khong c6 16i. Nhap OK.
D€ nap chuong trinh cic ban can cdu hinh cho mach nap.
Vao menu : Setting-> Programmer dudc c(a sO sau:

Programmer Settings

S3H Chip Programmer T ype:

F.anda Spstems S TEZ200+/200
Frinter Port: LPT1: 3¥8h  w
Crelay Multiplier: |1 E

A TmegaleS CEDPME Fuze Warning

| " ok | | X cancel |




Chon cidc muc nhu hinh vé .
Chon trén menu: Project -> Configure duoc clfa sO nhu sau:

: o Configure Project bnm.prj

Filez || C Compiler || Before Make | After Make

[ ] Program the Chip [ E=ecute Uzer's Program

[« oc | [ % carcel | [ 2 Heb




gl _

.

Trong Tab After Make c4c ban danh dau vao Program the Chip va nhap
OK.

Nhan t6 hgp phim Shift + F9 dugc nhu hinh bén.

Cam Jum mach nap vao. Click vao Program. D0i nap xong nhG jump nap
ra an Reset s€ thay led chay.

i Information EJ

Compiler | szzsembler || Programmer

Chip: & TmegalBL

Frogram tppe: application
Fermory model: Smiall

O ptimize For: Size

[=]lprintF Features: ink. width
[=]ls=canf Features: Nk, wadith
Fromote char to ink: Mo

char i= un=igrned: vWes

=2 bit ernums: res

E mnhanced cors instructions: On
Aubaornatic register allocation: On

262 inel=] compiled
Mo =rrors
Mo vearnings=s

Bit wariables zize: O bute[=]

Data Stack area: B0OR to 15FR
Dhata Stack size: 256 byt =]
E =timated Diata Stack uszagese: O byte[=]

Global wariables =ize: O bhute[=]

Hardweare Stack area: 1650k ta 45Fhk
Hardwsare Stack size: TES bytel=]

Heap =ize: O byke(=]

EEFFROM usage: O bute[=] [O. 0% of EEFROR ]
Frogram =size: 151 words [1.285% of FLAaSSH]
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