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Projektide

Brug en AVR-microcontroller

Mal temperatur vha. temperatursensor
Vis pa display

Send til computer og vis temperatur

Slide 2



Plan

27/10-2005: Introduktion

10/11-2005: Fa a
08/12-2005: Tem

le boards op at kare

peratur + display + seriel



Agenda for introduktionen

Hvad er en microcontroller?

Info om vores AVR-microcontroller

Info om LCD-display

Info om temperatursensor (og I°C-bussen)
Programmering af microcontrollere
Introduktion til BASCOM
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“En computer i en chip”:

Bi-directional ports

+ Mange andre
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Hvor bliver microcontrollere brugt?

DVD, TV, VCR

XBOX, Play Station

PDA'er

Mobiltelefoner

Biler

Portabner til garagen
Husholdningsapparater

Radioamatarformal: Frekvensteeller, LCD, ...
... 0g til alle mulige andre formal!
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Hvad skal vi bruge?

Evaluation board

Med en AVR AT90S2313

Inspireret af
http://www.rowalt.de/mc/

9V stramforsyning
"Programmer”-kabel
Serielt kabel
LCD-display (HD4478-baseret)
Temperatursensor (LM75) samt print
Udviklings-/programmeringsmiljg (BASCOM)
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Info om AVR

AT90S2313-10 (Atmel Corporation)

8 hit, 2K flash

8- 0g 16-Dbit timer
Analog-digital converter (ADC)
Watchdog

SPI/UART

PDIP/ASCIC
— L
RESET ] 1 20 O vVCo
(RED) PRODO 2 19 [ PBT [SCK)
(TXD) PO O 3 15 O PBES (KIS0
XTALZ O 4 17 1 PRS [MOS)
XKTAL1 O § 16 O PB4
[INTO) P2 & 15 O PR3 (OC1)
{(INTI) PR3] 7 14 1 pR2
(TO) PR4 ) & 13 [ PB1 [AIN1)
ITHPREQ & 12 1 PBO (AIND)
aun g 1o 11 O PLE (|CP)

20 pins, hvoraf 15 er programmerbare 1/O

0-10 MHz

http://www.avrfreaks.net/index.php?module=FreaksDevices&func=di

splayDevé&objectid=9

http://www.atmel.com/dyn/products/product card.asp?family 1d=607

E&family name=AVR+8%2DBit+RISC+&part 1d=1993
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Baggrundsinfo

Display
Temperaturmaler (12C)
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LCD: Info

Chip: HD4478

Standard-chip udviklet af Hitachi
Bruges | mange displays, | mange
stagrrelser, f.eks. 1x8, 2x16, 4x20

Drivere implementeret | mange
programmeringssprog (f.eks. BASCOM)



LCD: Benforbindelser
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Temperatursensor: Info

Inspiration:
http://www.avrprojects.net/tcn75 thermo.htm

LM75

Udviklet af National Semiconductor
Info: http://www.national.com/pf/[LM/LM75.html|

Specifikationer: SOP-8 and Mini SOP-8
.55 °C > 125°C i~ ol
12C-bussen oL — - 10

— Al

o o ~Jd oo

1
?
0.5.—3
4

Overtemperature Shutdown (O.S.)

Kan bruges til f.eks. at alarmere,
nar temperaturen overstiger en valgt greense

GND = — A2
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Temperatursensor:

RS232
male
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MIS O
MOSI
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== [30

E ﬁ T |Guarz |

= > PO 2

= g PD 3

= —..CTS PD 4 i
—_!.HTS PD 5

ATADSEE13 H\E_I:
i)
| — o

D3

Benforbindelser

_ Q@PE 1

_Q@FED
| Q@PD G

"::l'l"'l"'
v

D2

#® SDA

#® SCL

_"l""h.'l'ﬁ

GND

e

VCC

® GND

@ \VCC

LM75

Slide 13



I2C-bussen: Introduktion

1>C

Forkortelse for Inter-Integrated Circuit,
udtales "eye-squared-see"

Udviklet i| starten af 1980’erne af Philips

Formal

Nem kommunikation mellem CPU og udstyriet TV
| dag: De-facto standard | industrien

MICRO
CONTROLLER|
i

LCO

e

DRIVER

S0A

BTATIC
RLARM R
EEPROM

[scL

- - | -
GATE
ARRAY

L 1
|
| B — | = Bem s - B, . m

T J
L ) | J |-
WMICRD -
CONTROLLER|
AL -]
s
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I2C-bussen: Detaljer

Two-wire seriel bus m ! ! !

Serial Clock Line (SCL)
Serial Data Line (SDL)

Bussen kontrolleres af en Bus Master
Forteeller slaver, hvornar de kan tilga bussen

Hver slave har en unik 7- eller 10-bit adresse

Kommunikation mellem master og slave:
Nar masteren vil tilga en slave, sender den adressen pa slaven
samt enten en read- eller write-Dbit.

Den valgte slave sender Ack og masteren kan enten leese fra
eller skrive til slaven.

Clart RBaad o Wilew Arknowledgenanl 5
iby Mastar) (by Masiber} {by Retehar) |u,-mll:|?j-
[i M H & F
C L £
E i i i
. T T panp ) T e LIl

- Elivd Addrias - - Dbala - - Dl -
by Masiar) by Trmrms mbiber) by T ik e ) Slide 15



I2C-bussen: Adressering

LM75 har en 7-bit slave-adresse

De 4 farste bits er hardcoded/forudvalgt
| LM75 og er “1001”

De 3 sidste bits tildeles vha. pins A2—AQ0
Enten lav (0: GND) eller hgj (1: VCC)

SOP-8 and Mini SOP-8

Slave-adressen er derfor: —

SDA =11
1 0 0 1 A2 AT AD scL— 2
MSE LSE 0.5.—3
GND = 4

— AD

— A1

o o ~=Jd OO

— A2
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I°C-bussen: Adressering (fortsat)

7-bit adressering giver 2°=128 enheder pa
hver bus.

Dog kun muligt at have 112 pa én bus
(16 af de 128 adresser er reserverede)

De 3 bits giver mulighed for 23=8 enheder
af samme type (f.eks. 8 LM75) pa samme
bus



I°C-bussen: Timing

Eksempel hvor der leeses en tempereratur
(2 bytes)

NS N0 o S e W aoYrmY A o7 X os Xos X oa o3 Xoz o1t ook Ao7 Xos ¥os XoaWos Xoz o1 Koo NS

lart | I Ak I ack I | Mo fek Slap
by b b by Cond

Mastar 4ddress Hyie U" dost Significant Data Byte Hu':.'-e-r Least Significant Data Byte Meztar by
Waster
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I2C-bussen: Alternativer

Andre bus-teknologier
One-Wire
http://www.maxim-ic.com/1-Wire.cfm
CAN

http://www.semiconductors.bosch.de/de/20/can/index.asp
Analog temperatursensor
F.eks. LM35: http://www.national.com/pf/LM/LM35.html|

Andre I2C-enheder:

DS1621: Ogsa temperatursensor til I2C-bussen
http://www.maxim-ic.com/quick view?2.cfm/qv_pk/2737

PCF8591: 8-bit A/D and D/A converter
http://www.semiconductors.philips.com/pip/PCF8591P.html
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I2C-bussen: Links

http://en.wikipedia.org/wiki/I12C

http://www.semiconductors.philips.com/markets/
mms/protocols/i2c/facts/index.html

nttp://embedded.com/story/OEG20010718S0073
nttp://www.esacademy.com/fag/i2c/
nttp://www.totalphase.com/support/i2c/
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Programmering af uC

Mange muligheder:

Maskinkode
Assembler .
C —

Basic (0s) /

Assambly Language

Machine Language

Hamhwane
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Programmering af uC: Maskinkode

Computerens/microcontrollerens native sprog

8260:
8270:
8280:
8290:
82A0:
82B0:
82CO0:
82D0:
82EO0:
82F0:
8300:
8310:
8320:
8330:
8340:
8350:
8360:

81
36
34
08
08
90
oC
37
15
EO
2C
33
38
00
34
36
2C

00
21
35
B8
14
56
AO
80
80
BO
31
37
2C
3C
34
2C
38

80
8l
36
82
00
7E
00
65
40
7E
35
2C
34
23
2C
30
34

00
30
37
D2
DF
98
26
87
C2
Cco
2C
30
35
21
32
31
2C

80
00
00
8B
09
7E
10
00
65
E5
34
39
2C
35
31
2C
30

00
14
4D
97
BA
OF
80
Cl
7D
30
31
00
34
37
2C
44
30

00
00
00
A4
82
81
94
15
42
30
2C
32
43
2C
32
46
00

00
E7
D2
27
AO
80
17
80
AO
80
30
23
2C
34
30
2C
OF

00
00
8B
27
00
00
AO
40
00
65
30
21
34
46
2C
30
27

00
1E
AO
ocC
F7
o
41
c1
c3
87
2C
31
43
2C
30
39
E4

OA
00
00
86
09
0C
41
65
17
00
36
30
2C
35
30
2C
00

00
21
OB
D2
oC
co
13
80
52
28
34
2C
34
32
00
34
00

DF
30
02
8B
00
oC
87
47
82
23
2C
30
46
2C
46
38
00

38
31
AO
AO
84
co
co
AO
C5
21
38
30
2C
34
23
2C
00

32
32
00
00
OA

oC .
ES .

00
10
44
32
2C
32
43
21
31
00

F,15,41,00,64,82
,37,09.2#110,00,
48,45,4C,4C,4F,2
O.<#157,4F,52,4C
,44,21,20,00.F#!
F6,01,DF,09,48,1
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Programmering af uC: Assembler

Det laveste niveau, man normalt programmerer pa i dag

.def Temp = R16 ;Gives "Defines" Register R16 the name Temp
-.org 0x0000 ;Places the following code from address 0x0000

rymp RESET ;Take a Relative Jump to the RESET Label
RESET: ;Reset Label

Idi Temp, OxXFF ;Store 255 in R16 (Since we have defined R16 = Temp)
out DDRB, Temp ;Store this value in The PORTB Data direction Register

Loop: ;Loop Label
out PORTB, Temp ;Write all highs (255 decimal) to PORTB
dec Temp ;Decrement R16 (Temp)
rymp Loop ;Take a relative jump to the Loop label
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Programmering af uC: C

Mest udbredt til programmering af microcontrollere i dag

void main()

{
printf('Start\n\r'");

LM75 _1nit();
printf("'Reading Temperature\n\r');

while (1)

{
result = LM75 read temperature();
printf("Temperature = %d\n\r', result);
delay ms(1000);

}
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Programmering af uC: Basic

Det sprog vi vil anvende

$regfile = ""2313def.dat*
$crystal = 3686400
Ddrd = &B0001000
Portd = &B0000100
Do
IT Pind.2 = 0 Then
Portd.4 = O
Portd.5 = 1
Else
Portd.4 =
Portd.5 =
End If
Loop

End
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Vaerktgjer til projektet

BASCOM

Til at programmere med (programmeringsmilj@)

Version 1.11.7.9:;
http://www.quasarelectronics.com/bascom software.htm

Version 1.11.7.4:
http://www.qgrifo.it/SOFT/bas AVR.htm

TwinAVR
Til at overfgre det kompilerede program med

lkke ngdvendigt, nar BASCOM anvendes
http://www.rowalt.de/mc/avr/progd.htm

AVRTerm
Se udprintninger til serielporten

lkke ngdvendigt, nar BASCOM anvendes
http://www.rowalt.de/mc/avr/toolsd.htm
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izl BASCOM-AYR IDE - [D:ADataMMicrocontrollerVAYRAP rojekiATempALM 7 5-serial. bas]

A=
o E

-

3, LCD dis

the temper:

- 'ﬁ File  Edit Program  Tools  Qptions  ‘Window  Help
Intro til DlolQ|El|R] - |w[m]EE] a) bly]a]sinlele
Sub * Label
BAS OM 'EEHEEEEEEEE RN RN EEEEEXEEEEFEER RN EENEREEEE F6 36 36 36 36 I I I I I A
C '
'# Title LH?5 digital thermometer
'# Program code  BASCOM AVE basic
'# Target AT90S52313
'# Hardware requirements: AVE evaluatfion| board [with ATI05231
o o '
Skal sta pa '* DESCRIPTION
"Universal MCS '# Thi= program shows the temperaturel oy the LD infkerface.
Interface” '# with the LMYS which ha=s an IZ2C interface.
' 3636 36 36 3 36 36 36 3 3 36 6 36 I I 3 I 36 I I I 3 6 6 I I I I I I I I I I 6 I I A 6 I I I I I I I I I I IEPEIE I IE I I I I I IE I I
2 N3 Dim Tempm=bh A= Byte
”Skalsuipa Dim Templ=bh A= Byte
WIinAVR and Dim Th As Byte
SpP12” Dim Tl A= Byte
Dim Confg As Byte

BASCOM-AVR Options

El:umpiler] I:l:ummunicaticun] Ervironment | Simuls

Dim Count A= Byte
[ = oy =

2
in Lbkd4 = Porth.1 LkS = Porth. 2 Bt = Porth. 3 .
Programmer Uriversal MCS Interface - 3
Play zound —;;—J
Eraze warning Auta Flazh W | ALt erify Ilplaad Cade and Drata ] _1 \ ]
Tjek for Seriel
F'arallel] Senal ] Other  Universpl feJI terminal
Programmer . inaif and 5P12 -
Kompilér Kar
"program-
_ i mer”
Simulér
Default 0k X Cancel
Options = Programmer Slide 27




Til naeste gang

Alle skal som minimum veere feerdige med
at lodde deres board.

Naeste gang vil vi sikre, at alle boards er |
orden og vi vil lave en simpel testopstilling.
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