Digitala projekt

Elektro- och informationsteknik

—



Digitala projekt (I)

- VT2 konstruktionsarbete i projektlabb

* 9 hp motsvarar 6 veckor heltid/student!
» Godkdnnande; U, 6

» Gruppstorlek; 3-4 studenter

- Lektioner; 1 obligatoriska vardera 2 timmar
* Laborationer ; 1 obligatoriska 4 timmar
* Projekt; Under VT2, Dygnet runt, kortaccess

» Ldrare ; Christoffer Cederberg Rum E:31506
- Bertil Lindvall, kursansvarig Rum E:3132A
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Syfte och mal

Syfte

+ Syftet med kursen ar att illustrera industriellt
utvecklingsarbete

Mal

- analysera och beskriva system av lag och medelhdg
komplexitet

- testa och felséka en konstruktion pa ett systematiskt sdtt

- sdka upp och tillgodogara sig relevant information

Fdardighet

- realisera digitala system av ldg och medelhég komplexitet

- driva ett projekt framat till en fungerande prototyp

» formulera sig muntligt och skriftligt
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Kursens uppldgg, foreldsningar

Foreldsning 1:
Introduktion, Gruppindelning, Processor Atmega 1284, skissa
pd ett enkelt projekt.

Laboration: Bli bekant med utvecklingsverktyget Atmel Studio 7

Hemsidan med all information.
https://www.eit.lth.se/index.php?ciuid=1249&L=0
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https://www.eit.lth.se/index.php?ciuid=1249&L=0

Vad ar malet?
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Hur kommer vi dit?
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Blockschema

EPROM RAM LYSDIOD

DATABUS
SERIE ——

KANAL -—

PROCESSOR LOGIK

A /D-OMV
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Processor AVR 1284 /16 /32

* Datablad till AVR meqga 16
Sammanfattning av funktioner:
Klockfrekvens: 0- 16 MHz
Minne: 16k Programmerbart ROM (BIOS)
1k RWM
512 byte Eeprom (USB)
I/0: 32 bitar in/ut (programmerbara pinnar)
8 kanaler Analoga ingangar (A/D-omvandlare)
2 st. 8-bitars Timer
1 st. 16-bitars Timer
seriell kanal USART
seriell SPI
JTAG felsokning
Avbrott (extern och inter)
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http://www.eit.lth.se/fileadmin/eit/courses/edi021/datablad/Processors/ATmega16.pdf

Labbkort med JTAG debugger
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40 pin DIP AT1284

PDIP
.
(PCINTS/XCK0/TO) PBO 1 40 ] PAO (ADCO/PCINTO)
(PCINT9/CLKOQ/TI) PB1 2 39 [ PA1(ADCI/PCINTI)
(PCINT10/INT2/AINO) PB2 3 38 [ PA2(ADC2/PCINT2)
(PCINT11/0COA/AINT) PB3 4 37 [ PA3(ADC3/PCINT3)
(PCINT12/0COB/ SS)PB4 5 36 [ PA4(ADC4/PCINT4)
(PCINT13/MOSI) PB5 6 35 [l PA5(ADCS/PCINTS)
(PCINT14/0C3A/MISQ) PB6 7 34 [ PAB(ADCG/PCINTG)
(PCINT15/Q0C3B/SCK) PB7 8 33 [ PA7(ADC7/PCINT7)
RESET 9 32 [T] AREF
vCC 10 31 ] GND
GND 11 30 [ ] AvCC
XTAL2 12 29 PC7 (TOSC2/PCINT23)
XTAL1 13 28 PC6 (TOSCI/PCINT22)
(PCINT24/RXD0/T3) PDO 14 27 PC5 (TDI/PCINT21)
(PCINT25/TXD0) PD1 15 26 PC4 (TDO/PCINT20)
(PCINT26/RXDI/INTO) PD2 16 25 PC3 (TMS/PCINTI9)
(PCINT27/TXD1/INT1) PD3 17 24 PC2 (TCK/PCINT18)
(PCINT28/XCK1/0C1B) PD4 18 23 PC1 (SDA/PCINT17)
(PCINT29/QC1A) PD5 19 22 PCO (SCL/PCINTI16)
(PCINT30/0C2B/ICP1) PDé 20 21 PD7 (OC2A/PCINT31)
[ Power
. Ground
[l Frosrmmingidsaug
R
[ anates
Wl covsuios:

Lunds Tekniska hogskola Elektro- och Informationsteknik EITF11




Projekt

- En enkel vdderstation

| fukt | | tryck | | vind | |temp]
o« Display
() Led1
Tangent Seriell
bord (USB)

- Vad bestar CPU av?
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Ovriga komponenter

Exempelvis Temperatur;

LM 35 vs LM 335

Display:;

LCD modul

Pa liknande sdtt for évriga komponenter
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http://www.eit.lth.se/fileadmin/eit/courses/edi021/datablad/Sensors/LM35.pdf
http://www.eit.lth.se/fileadmin/eit/courses/edi021/datablad/Sensors/lm335.pdf
http://www.eit.lth.se/fileadmin/eit/courses/edi021/datablad/Display/LCD.pdf

Alfanumerisk display Sharp Dot-Matrix

¢ PIHkOHfIgUf‘GTIOh 6. Interface pin description

Pin no. Symbol & :“xt“:mﬂ;:n Function
1 111 Zignal ground for LCM
2 Yoo Power supply Power supply Tor logec for LEM
3 Wa Contrast adjust
4 RS MPU Reqgister select signal
) R MPU Readiwrilte select signal
6 E MPU Operation (data read/wnite) enable signal
Four low order bi-chrectional three-state data bus ines
=10 DBO-DB3 MPU Used for data transfer between the MPL and the LCM
o g e e S ey
ki DB4-DBT i Ug:d for data transfer between the MFPL
15 LED+ LED BKL power | Power supply for BKL
16 LED- supphy Power supply for BKL

» Timing

—

\

DBO-DB7

X Valid data X
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- Instruktioner

Code
Command ¢ Description Execution
Rs |Rw/|DB7|pBs|DBs|pB4|DB3| DBZ| DB1| DEO Time
Claar Clears the display and relurms
Display ojJ]ojo|(ofojojojo]o tha cumsor to the home posiion | B2us~1.84ms
(mddress 0)
Retums the cursor (o the homs
Rak position (address 0). Aleo returns
Home | 0] 0f0jojofo]|o]o]f a shified display tothe home | s0ys—1.84ms
position. DD RAM contents
remain unchangad.
Entry Sats the cursor move direction
Mada 0 1] ] W] o [1] i 111D and enables/disables the display. A0ys
Set
Tuinis the display ON/OFF (D), o
Digpla tha cursor ONAOFF (), and blink
ONIOFF ojojofofojo]1D]C of tha character at the cursor 40ps
Contral position (B
Curser & Mowves the cursor and shifis the
Digplay 0 0| 0 o| o 1 |S8CjRLY} * display without changing the DD 4lus
Sh'rﬁ RAM contents.
. Sats the data width (DL}, the
gl;inctlm 0 ol o ol 1 |ou]l sl F . number of linas in the display (L), 4lus
and tha character font [F)
St Sets the CG RAM address, CG
CGRAM | o ol ol 1 Acq RAM data can ba read or allersd 40pus
Address after making this satting,
Sat Sats the DD RAM address. Data
OO RAM v} i} 1 Apn miay ba writtan or read afler mak- 4lus
Addrass img this sefting.
Reads the BUSY flag (BF) indi-
IEIEE'I‘"’&E”“ ol BE AC cating that an internal operation 1
Ml?resu- is being performed and reads the bE
address counter conlents.
Writa Data Writes data into DD RAM or CG
o GG or | Wirite Dat 4
DD RAM 0 Data e By
Read Data Reads data from OD RAM or CG
from CGog 1 1 Read Data RAM 4ius
OO RAM )
VD =1: Increment D = Decramant DD RAM: Oisplay data RAM Execution
5 =1: Accompanies dieplay shifi CG RAM: Character generator times ars typi-
S/C=1: Display shift SIC = 0: cursor move AN cal. If transfars
RAL=1:. Shift fo the right RA=0: Shift fo the laft. App: CG RAM Addrass ane timad by
DL =1: B bits DL =0 4 bits By DD RAM Addrass software and
N =1 2lines N =0 1lina Corrasponds fo cur- | the busy flag s
F =1 510 dots F =0: 5x7 dots sor addrass, mot usad, add
BF =1: Busy BF = 0: Can accept data AC Addrass counter 10% to tha
# Saf fo T on 2404 modules Usad for both DD above timas.
£ With K30072 is Address Mods. and CG RAM
address.
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Processor, display och led

DIS2 TUXGR_16X2_R2
. LCD DISPLAY 16x2
—q resET goene b -_------
(ADCB)PAE % .
(ADCHPAS [—2 N
12 1 x7aL2 (ADC4)PAs |38 2838 F O S TR )
13 8
13 1 xTALt (ADC2iPA2 |38 S —
(ADC1PA1 2 RENEEREEEEEEEEH
32 40
22 1 AREF (ADCOPAD |20
% AVCC ;
# 1 6ND (SCKPBT |2
. MisO)PBE |-
- vee (MOSIPBS [—2—
GND (SS)PB4 |2
(AIN1/OCOPB3 | -3—
(AINOANTZPB2 |2
(T1PB1 +
FOXCKIPBO |——
(TOSC2PCT %
(Tosctypce |52
(TDhPCs -5
(TDOYPC4 25
(TMS)PC3 22 LAP4-BOTTOM
TekPoz |24 LED1
(SDAPC1 %
(scLpco |22 -
(©C2PDT %
(cPyPDe |22
(OC1APDS |2
{0C1BPD4 |18
UNT1)PD3 %
INTOPD2  |—1E
(TXDPD1 %
(RXDPDO |—%

MEGA16-P
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Koppling AVR display och LED

Ct ] e

4 reser (ADCTIPAT % _E b
(RDCEIPAS [ 32 SOOMhE oo
A (ADCd) ? ‘—|N|m|~a—mmhmmax—r\1mw LD|LD|
(ADCIPAT |30 Sl = EIE
S=E Y NE (ADC2jPA2 |22
- (ADC1)PAT %
22— AREF (BocmPAD 3T
21 avec
2 1 o (scPe7 13
7 (MISOPBE |2
= (MOSIPES |1
= vee (55PB4 | 5=
E (AIN1/OCO)PB3 (2
o (AINDANT2)PE2 42
—E W
| GND (TO/XCKIPED
e +
(TOSC2)PCT gg
(Tosciypce (22
(TDhPcs =L
(TDOJPCA %
(Ms)Pcs |22
(TcKPe2 |21
PC1(SDA) |22
PCO(ECL)
D7
(OC2)PD7 %
(CPIPDE  |—= T
{0C1 AJPDS %
(OC1E)PD4 [ ==
(NTPD3 (2
(NTOPD2  f— -
moPD1 1
(eojpo0 |2
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Programmera AVR

Programspraket vi anvdnder ar C. Ett maskinndra effektivt
sprak som genererar effektiv maskinkod.

C-kod (maskinoberoende) kompileras till assembly-kod
(processorberoende)

Exempel n=n& 10 -> ANDI r18,$10 Bit-och med register
r18 och konstant 10

Assembly-kod assembleras till maskin-kod (ettor och nollor)
Exempel: 0111 0001 0010 0000
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Programmera i C

* Programmera_i_C.pdf

+ Bokref: The ansi C programming language
ISBN 0-13-110362-8

;.r.-.:.|-.r-r||'.l-.

C'

'-'H"CH.-'—'-.I‘-.-‘T-.-L"{“

'|. I\_|I.

HC O O
D i BT
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AVR-libc

» Avr-libc = standard C bibliotek for AVR-GCC
» http://www.eit.lth.se/fileadmin/eit/courses/edi021/Avr-libc-
2.0.0/group__stdiodemo.html
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http://www.eit.lth.se/fileadmin/eit/courses/edi021/Avr-libc-2.0.0/group__stdiodemo.html

#include <avr\io.h>
#include <avr/interrupt.h>

int MyValue;

ISR(SomeVector_vect)

{
MyValue++;

}

int main(void)

{
SetupInterrupts(); //bland annat sei();

while (MyValue == 0); // Wait for interrupt
TurnOnLED():
}
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C-program

#include <avr/io.h>
unsigned char num; //global variabel

void main(void)

{

int kalle; //lokal variabel

num |= (ObO0000100); /bit 2 satts till ett
hum &= ~(0b00001000); /bit 3 sdtts till noll

while(1)
{
PORTA = num;
num++,
}
return;
}
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