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shift A , Right , 1
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:(Shifting and Rotating Instructions in BASCOM-AVR) Bascom 3 ,yully d>I¥l olds 2-5

s ) dadad)

Aolad) =y

Shift var , Right/Left [, shift]

sdey Sl o el ) (var) s p oy 3

[, shift].o:us epy ol

Rotate var , Right/Left [, rotate]

3aey el of Gl AL (VA) Jsmie e co el

[, shift]. a0 el

e el ke ey dxliY dedad) a0l Lo (PIND.3, PIND.2) S1-S2 & Ll C_;um plscil 18,0 U dy )

PORTC 2yl 1) dyoshl (LEDs) ailatll 2550l olslsl

+5V
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L ]
U1 . 150
9% | RESET PCO/SCL :gg D7
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12 XTAL PC2TCK |22 - 1
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S3a| PAT/ADCT PCTOSCT LS55 —  — ]
=21 PA2IADC2 PC7/TOSGC2 150
PA3/ADC3 D5
gg: PA4/ADCA PDO/RXD :1‘5‘ R4
2" PAS/ADC5 PDTXD |22 — —— )
=25 PABIADCS PD2/INTO (=22 150
PA7/ADC7 PDS/INTY [t D4
' PD4/0C1B [ R5 .
=5 PEOTOIXCK PDS/OGIA [ —  —— ]
=2 PBITT PDE/ICP1 S22 150
2| PBAINO/INT2 PD7/0G2 D3
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:BASCOM-AVR i, 3 Exp.11.bas z)

T AR EAA A AA A AL A AL A AL A AA A AA A A A A A AR AA A AA A AL A AL A AL EAAAAAXAAALAAAAAAXAAALAAALAAAAAAAA AKX A AX*

" * Title . Exp.l1l1l.bas *
" * Target MCU : ATMegal28A *
* * Author : Walid Balid *
" * IDE : BASCOM AVR 2.0.7.3 *
" * Peripherals : DIP-Switch *
" * Description : Shift/Rotate *

T AR A A A A AR A A AR A AR A A AR A AR A A AR A AR A AAA A AR A AR A AAA A AAAAAAAAALAAAAAAAAAALAAAAAAAA AR A AKX

B it L Lt [Definitions]

$regfile = "m32def.dat”

$crystal = 8000000

B it L T [GP10 Configurations]

Config Portc = Output : Leds Alias Portc

Config Pind.2 = Input : Sw_1 Alias Pind.2 : Portd.2 =1 "PU Internal Resistor
Config Pind.3 = Input : Sw_2 Alias Pind.3 : Portd.3 =1

"--->[Main Program]
Leds = &B11011011
Do
Debounce Sw_1 , O , Shift_r , Sub
Debounce Sw 2 , 0 , Shift_1 , Sub
Loop
End
"-——<[End Main]
"-—->[Shift LEDs to Right]
Shift_r:
Shift Leds , Right , 1
"Rotate Leds , Right , 1
Return
ek
"——->[Shift LEDs to Left]
Shift_I:
Shift Leds , Left , 1
"Rotate Leds , Left , 1
Return
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:(Interrupts in AVR MCUs) AVR lSoi 3obbill 325
ayS N adlal) suy s (Lb'-\; bl Lee 2T 3 (,Sx:_\\ 5 0g5) adtls p3lel AT Ll (Interrupt) iablill (o w5
S o g ALl et ol o (53 ol JEY o o) s (3 e o U adlas (2 Sl gy

bl e 320 U g JULg (oSl (a3 L) Jgoge it Al Bel 3 maliy S L e ds

a4l o5y (Software Interrupts) il aablill a2y L)l ods s 3l of % :(Pollingy akadl az bl (1
G Qg 2 p S s g Al Al a5 SLasT o e (I Sw = 0 Then .y (il AL (g5
5 3 pled UL 5 ) Y1 (ol IS0t Pl 2l e il ) S (pul) el B G (Sl it
Bl (3 Igauly (Sozall 2l
5y (Hardware Interruptsy L.l OLSI) sablie ay k)l odin e slla O S« r(dnterrupty aablall iz b (2
Jri o) QWb i apllall AU i Likie (Sl aablin Jo 2385 oSl oz Bt Wit 2JT JM

hd e Al aabil) U i Ledie Ulg oY of Al Al i 13) Legd Bpms ol 0 il sy (Sl

el ol e il o) U dablal) daus e A sk ‘,_<,=~,U Gablis 4 g AxbUl

Main Program

I\
Interrupt

Interrupt Routine

Event —\/

Main Program

) bl ) 53gally Bablal) sl () o) alipd) o 5y aablill ales |28 2-5 ISC2)

:(AVR MCU Interrupts Sources) AVR Ao solbblll sle. 455
ccAUJ)J\ ij\': s ‘:3 J.E_“..m C)\j.;.c Olablll sl S waj ciale=ll dabal JJL.A_» B Sﬁ..\fz\.c«}«.;, AVR sl ez
s & Wb daiasd) G Lot Lle Comgn 6l OLablall (] miny b badind (il (S B dablie ST,

SREG g s (3 T aslal aablill (K8 Bl Jards Sl ) 2l Gab Uil (Sl

Bit 7 6 5 4 3 2 1 0
SREG | I | T | H | S | Vv \ N \ z | Cc |
Read/Write R/W R/wW R/wW R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0

SREG @b v (3 (Global Interrupt Vector) pla) olablill plas 7 s 3-5 (SCa
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6.45\' Y JWly e ablsiS Dbl 3Ly ¢ ) obLE (Global Interrupt Vector) sl wlablill plas i oS

S e e 8 oS Lgme pladl SLb L plat s Ll g il 2 dl) 2l il L

Interrupts
Controller

o = of = > N > >
2?°? T4 T6 INT2 INT1 INTO

Y 45,4 wlblally (Global Interrupt Vector) ala) lablill flas AU |k 4-5 12

:(AVR MCU Interrupts Classification) AVR Q\A@ 3 EARANY s 5-5

gl ae Ol sas Guesast] e dogast Jf‘...,'a.? (Ontemdd) e U] AVR Al 3 ok il oS O_<.g

iy Sl NE I (._i.m‘..U 25Ul olasy) & il b\ b (External Interrupts) 4> wlblie O
t ot pSol ol e dikas
((Reset) izl iablis =
(ANTO ~INT7) ) Clll wlablis =
S M bbbl o) lasgl) & bl U :(Internal Interrupts) al=l> olxblis U
(OV, COMP) w3l wlablie =
(ICP)y whslas/etssall Sdl @l olablis =

Lol oleblis  m

ADCY sl JLasST sablie
(STC) SPI il 336U JLo) Y1 JLosST abolia =

(ARXTX,UDR) USART dlodedl 36U wlablia =
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(ANALOG COMP) sLledl 0)Gl) dablis =
.EEPROM ;5141 1] wlleall 4,187 JlaST dablie =
TWI adedod) sdold) dablis =

:(AVR MCU Interrupts Basic) AVR oSt 3 Ol Jos lawe 625

Jomes o () oot i 0l ) BLEYG 2 o l] dmasnd) do L) (3 2ol (S ¥k Dbl Sy atas
Lot g pn mlie Lgdol Bablin S 0905 (OLbll aasl Jotor & foadie Bablis plaiy Zablis IS xaassy 2L
kel gl 13 SIS ol ALl plas Ol OISTLISS (Jauadl e

Program
Vector No. | Address® Source Interrupt Definition
1 $000M RESET External Pin, Power-on Reset, Brown-out Reset,
Watchdog Reset, and JTAG AVR Reset
2 $002 INTO External Interrupt Request 0
3 5004 INTH External Interrupt Request 1
4 $006 INT2 External Interrupt Request 2
5 5008 TIMER2 COMP Timer/Counter2 Compare Maich
6 $00A TIMER2 OVF Timer/Counter2 Overflow
7 $00C TIMER1 CAPT Timer/Counter1 Capture Event
8 $00E TIMER1 COMPA Timer/Counter1 Compare Match A
9 $010 TIMER1 COMPB Timer/Counter1 Compare Match B
10 5012 TIMER1 OVF Timer/Counter1 Overflow
11 $014 TIMERO COMP Timer/Counter0 Compare Match
12 5016 TIMERO OVF Timer/Counter0 Overflow
13 $018 SPI, STC Serial Transfer Complete
14 $01A USART, RXC USART, Rx Complete
15 $01C USART, UDRE USART Data Register Empty
16 $01E USART, TXC USART, Tx Complete
17 $020 ADC ADC Conversion Complete
18 $022 EE_RDY EEPROM Ready
19 $024 ANA_COMP Analog Comparator
20 $026 TWI Two-wire Serial Interface
21 $028 SPM_RDY Store Program Memory Ready

ATmega32A V.<.>;:L\ 3 Slablall axsl sls 5-5 (el
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:(Interrupt Response Time) dab el il ey 855
W oz (4-Cycley aele Sligs al BB Jo p AVR alile SleSnd 2y olablall dds die 2l Bz 0
U ik ¢ ey 2-Cycle woul) ellgiyy SP S I (Program Countery PC b slis s (Pushy s
593 oo ST adeds ) &) Sledadl (s s T 2Ll o 13]5 . 2-Cycle jaall cllgrany Gablill Lot maliy )
ol e BBl st el pn 39all O] LAabUAL Bt alip 4 JUSYI 18 ecdedl Jds JLeSian) oy il 3o
2-Cycle ol lgiags SP Sl o PC el slie 23 (Pully o Wl o3 L (4-Cycle) aslu oy

Jabl laoe lus g;?“ P “1,*“ a_:j\:J\ P ’l-"H o 2law) .u.@ (2—CYC1€ J.LE.H d).l.@.‘:.mgj L“;M.;J,” cﬂ\))«j\ Jl J,.LE.; (“: P9

:(AVR MCU External Interrupts) AVR o\ 38 A, okl 9-5
sdn o bl INTO, INT1, ..o, INT7 W ay gl o) olablial) eaaz sl AVR Al oleSomze St
Aylniasl LU Lo Olablal) sds GlE L olablal) sds OUasl e 505 dims Sl Blnzw) op G lablal)

olab Gl sds dwold M\ Mo 0 88502t I o Leonis cl] ol Lehonts Sk SIS Lk ailal) lgnl) 5nze

:(AVR MCUs External Interrupt Registers) AVR olSole (3 3 ) bbb K01 eplons 9-5-1
ZL;AJ V‘<; Moo W 7“«.;.-)\.4-\ obblal sl

.(MCU Control Registery MCUCR z-)ib) &ablill fos Jaoy oSl foms ¢

.(Global Interrupt Mask Register) GICR &)l Slablill (Sl Joes ¢

.(Global Interrupt Flag Registery GIFR a4} bl oMol Joeens ¢

Bablall Gl bod ol bt (St a3 0 o2 (MCUR dryodt dabliad) Joos laoy @Sl fonmns (1
tsts SV ol Ao Aablall (b e gl k) Sl
-(Rising Edge) saslall agd) o - (1
.(Falling Edge) alabl agd) oo i (2
.(Low Level) igdl Sgius oo a5 (3

.(Level Change) sl j5 oo 7 (4

Bit 7 6 b 4 3 2 1 0

SE SM2 SMi SMO ISC11 ISC10 IsCo1 ISC00 I MCUCR
Read/Write RW RwW R/W R/W RwW RW RwW RwW
Initial Value 0 0 0 0 0 0 0 0

[INTO/INT1] clablial MCUR o) lh) bl s Joasy oSondl foms 6-5 21
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Jity (INTO dor )bl 2ablill foe baasy v*<"~“3‘ b= ISCO0ISCOT ol 6 o dabolin IS o ) aab il fas

oY Dbl 3G 1Say INTT o)l aablil) Lo Laasy v*<"~“3‘ &= ISC11|ISC10 st

ISC11 ISC10 Description
0 0 The low level of INT1 generates an interrupt request.
0 1 Any logical change on INT1 generates an interrupt request.
1 0 The falling edge of INT1 generates an interrupt request.
1 1 The rising edge of INT1 generates an interrupt request.

INTT dabliad) Suod) 2ablill dybnzal laé Y- Lol 7-5 |Kad)

b i Bl o) 3 (5,6,7) A DU e w1 S 1 :GICR iyl Slablially oSl fonaws (2
L ol C (ATmega32A Szl (INTO, INT1, INT2) &9 domld) Slablal) o ol dablis
Jos @ T 085 0 bjiy 5L od 28Il aablill (SE oz 6l GICR.N ool Bl 3 17 2edll wg

() aalsb) bl oSG ) 2 6B GICR.N okl Bl 3 07 iy s LT (“17) aie SREG AL

Bit 7 6 5 4 3 2 1 0

| INT1 | INTO | INT2 \ - \ - | - | IVSEL | IVCE | GICR
Read/Write R/W R/W R/W R R R R/W R/W
Initial Value 0 0 0 0 0 0 0 0

GICR oy Slablill (Sl v 8-5 |2

Sadd iy oo el 3(5,6,7) S SULH (e w3l ST 5 :GIFR iyl labliadl adel fonwws (3

JWy ATmega32 (Souull INTO, INT1, INT2) &5 @bl o (GIFR.D = “17) 2t dablis

53gal dieg chablal) dadst galiy Jind bl 3515 (3 5021 Olaall die o gl Aablall plas 1) WSl iz By
A OLSI 13 e Sl (SCas ) s pdal pn Bab Ll Badst sl e

Bit 7 6 5 4 3 2 1 0

| INTF1 INTFO | INTF2 ‘ - ‘ - | - | - ‘ - | GIFR
Read/Write R/W R/W R/W R R R R
Initial Value 0 0 0 0 0 0 0 0
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:(Programming External Interrupts in BASCOM) BASCOM-AVR i Wl obbillis,  10-5
tegt 4l Ao olblall a2, J:-T oo wle (-LG Jg..:g
(INTX) &) 4L (State: Rising | Falling | Low | Level) Jos ki sud v
Config INTx = State
(INTX) ablil) (Labely ol malipl gl s v/
On INTx Label
Lekras allll abll ples (Enablle) s v/
Enable INTx
pldl Slab Ll gl Jeats v
Enable Interrupts
Disable INTX :aedsd) Jo o 2ol Slblill o (6f Joads eld] bl fos o137 S s TS0
Disable INterrupts :iukdl O o sl SLbUl plas fais cW] alipd) Jos o S0 2250

peld) Lol Jls 3 (UART) ) 305U s UL Gl puses PENT i) 3230

Slablall Ol ) dansh (ST, S2, S3y ekl adesll Ul o) ol ol tas Callal) 15 s AL 2 )
e D2 &l sy ST plall e Lxall e D1 sl (Toggley Jus 8l s e INT2, INT1, INTO a4

Ul U (5o sl o Yy o)) bl pliszal; — S3 s el s D3 @ iy (S2 s i)

U1

98| RESET PCO/SCL

13m PC1/SDA

12 XLt PC2/TCK
XTAL2 PC3/TMS

om PC4/TDO

o= Pao/aDco PC5/TDI

== Pa1/ADCY PC6/TOSC1

=2~ Pa2/anc2 PC7/TOSC2

=i Pas/aDcs

0= Paa/ADCA PDO/RXD 2.

2= PAS/ADCS PD1/TXD

=~ Pasjancs PD2/INTO
PA7/ADCT PD3/INT1

. PD4/OCIB

1= Peomonxck PD5/OC1A

2~ pe1mTH PD6/ICPA

=1 PBYAINO/INT2 PD7/0C2

o 2= PB3/AIN1/0CO
3 “as] PBYSS
2= Pesmos)
L= PBO/MISO AREF }—2
.i PB7/SCK AVCC

ATMEGA32 £

12 4 >l Mini-Phoenix i~ ls ATmega32A M\ o S gl Ul Lo 10-5 L2
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:BASCOM-AVR i, 3 Exp.12.bas z)

¥ AR A AR A A A A A AR A AR A A AR A AR A A AR A AR A AR A A AR A AR A A AKX A ARAAAAAAAAAAAAAAXAAAALAAAAAAALA AL AAXX

" * Title : Exp.12.bas *
" * Target Board : Mini-Phoenix - REV 1.00 *
" * Author : Walid Balid *
" * IDE : BASCOM AVR 2.0.7.3 *
" * Peripherals : Pull-Up Resistors *
" * Description : External Interrupts *

¥ AR A AR A AR A A AR A AR A A AR A AR A A A A A AR A AR A A AR A AR A AAAAAAAAAAAAAAAAAAAAAAXALAAAAAAAAAAAAAKK

" Set the SW Jumbers to GND (Active Low)

B [Definitions]

$regfile = "m32def.dat"

$crystal = 8000000

$baud = 9600

B et [GP10 Configurations]

Config Portc = &B00000111

Ledl Alias Portc.0 : Led2 Alias Portc.1 : Led3 Alias Portc.2
Set Ledl : Set Led2 : Set Led3

- [External Interrupts Configurations]

Config IntO0 = Falling - On IntO Sw_r1 : Enable IntO : Portd.2 = 1 "PU Resistor
Config Intl = Falling - On Intl Sw_r2 : Enable Intl : Portd.3 =1
Config Int2 = Falling - On Int2 Sw_r3 : Enable Int2 : Portb.2 = 1

Enable Interrupts
B [Variables]
Dim Countl As Byte , Count2 As Byte , Count3 As Byte

"—--->[Main Program]
Print "Hello!™
Do

Loop
End
"—--<[End Main]
"-——>[Print]
Sw_rl:
Toggle Ledl : Countl = Countl + 1
Print "Swl has Pressed! > " ; Countl
Return
o<
Sw_r2:
Toggle Led2 : Count2 = Count2 + 1
Print "Sw2 has Pressed! > " ; Count2
Return
o<
Sw_r3:
Toggle Led3 : Count3 = Count3 + 1
Print "Sw3 has Pressed! > " ; Count3
Return

Microprocessors & Microcontrollers Lab Page | 12 Lab Session 05 | 2011-2012



o FENL A e bl

J_‘,}Sb ,_%.pzj‘ \JMM —d

:(Interfacing AVR. MCU with Matrix-Keypad) AVR r<>~a - Ads s C.j\}u A-Jigpy foos 11-5
ol (3 e ST a8 ) ke S L) (uB e el B e oSt o Bl Ul a8 o Ly Il
o U by o U coUasyl e o el @ &) sl s gyl PSSl e 1Szl oY) sae oY L)
) Jag oy b (S Lgdam e oy e e Bl pslial) V) kel Lo o ol Adshens Byl Lpamy
e 52 LSSy L ssanll i oty Cab S Lpiam e Ay 3gee e no gl mliol) Bl alaid) Loy v SIS

J1-5 480 s
Cal1 Col2 Col3 Cold
S SW2 SW3 SWd
=Tt =l == =l
ot o— c— o—¢ O O
) 1 T2 3
SWa SWe SWT SWa
e =
) O— 1—0 O— O—s |—O O—
Riow2 — — I 7
SWo SWi0 S SwW12
=l =l =Tl =Tl
Row3 r‘: . r: 1 ri’ o rg S
SWi13 SWi4 SWis SWiB
[—m [ -
Rows r‘f:’ o— rﬁ o— r‘E’ o— |—CF’ o—

16-key » aalghl 23siall mslal) 2o 11-5 Sl

S (AX4) 7is 16 o (BX3) milin 9 o 2ilge 0S5 OF Sy cLislsbl (3 bl St Bdsiall mslil) 2o pisins
[(4x4 > 8-Lines) saasVly ool g guz ) Lglor agll) Loy il e Losls 055y .. 5T

P IS e o Dgall Zlaall 2 el i sll) s Bmging (88l ) (St Olail o Sl By Lo o

o A0Sy gl Clall ) gl ssaally (PINBLO :Steey alsdl e Jo) il () JoW) ssand) Joy g (1
U 52 LS 08 Jeosdl 0B 4X4 milis By S b Bl e e QW el U J0Y) ) Loy
13-5 a0 e

s Ul L1 e gl WY1 e g Ul ses W) o Wso bl (Sl Ollail i 0 (2

3el,3y (> oUadl a ses V) n Ao gl U OF jlael oy Js¥1 gl e 17 el 2SS di Ty (3
chie ol Sla 4 J (s ol o ul1 e alogdl Ol O jleed ey LY e 3 alal 20
Ll bas U Ll 0B bgias Flis Sis Ol @5 400007 05San w1 e Aedll OB bgaias
2N U sl ) el iz @ bsrall Al d5me S by “17 ssand) e ailel i) e glan
12-5 a0 3 LSTRIEY s 893 oz JoW 3saald 3gm 3 LSy ol JB I ¢ BRL) 2l
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DCBA ®
DCBA
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Config Kbd = Portb , Debounce = 100 , Delay = 100
Ul A sl (2
Var = Getkbd()
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Var(S1)
Var(S2)
Var(S3)
Var(A )
Var(S4)
Var(S5)
Var(S6)
Var(B )
Var(S7)
Var(S8)
Var(S9)
Var(C )
Var(S*)
Var(S0)
Var (S#)
Var(D )
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98| RESET PCO/SCL :g
. PC1/SDA (=22
o xTAL1 PC2TCK =22
XTAL2 PC3TMS (22
. PC4TDO (=28
Soar PAO/ADCO PCSTDI (o2
2221 PA1/ADCT PCETOSC1 =25
Z£= PAADC? PC7/TOSC2
25 PA3IADCS e
22 PAg/ADC PDORXD |51
2221 PASIADCS PD1MXD (512
2= PasiaDCs PD2/INTO =15
221 pa7iancy PD3/INT1 (=11
. PD4/0C18 (=28
1 PBOTOXCK PDS/OCTA (12
== Pe1T PDE/ICP1 (=25
PB/AINO/INT2 PD7/0C2
1 2 A g: PB3/AIN1/OCO
1 — — — PB4/SS
= %) = oo o o} 82 PE5IMOSI o
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:BASCOM-AVR i, 3 Exp.13.bas z)
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" * Title

* Target Board

Exp.13.bas

- Mini-Phoenix - REV 1.00

*

*
" * Target MCU : ATMega32A *
" * Author : Walid Balid *
" * IDE - BASCOM AVR 2.0.7.3 *
" * Peripherals Keypad *
" * Description : GPI0s as Input/Keypad *
B e [Definitions]

$regfile = "m32def.dat”
$crystal = 8000000

$baud = 9600

Bt [Keypad Configurations]
Config Kbd = Portb , Debounce = 100 , Delay = 100
B e e e et [Variables]

Dim Var As Byte
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"——-->[Main Program]
Do
Var = Getkbd()
If Var < 16 Then Gosub Check number
Loop
End
"---<[End Main]
"-——>[Print the Key Number]
Check_number:
Select Case Var

Case 00 : Print "Key Pressed is (1)
Case 01 : Print "Key Pressed is (2)"
Case 02 : Print "Key Pressed is (3)"
Case 03 : Print "Key Pressed is (A)"
Case 04 : Print "Key Pressed is (4)"
Case 05 : Print "Key Pressed is (5)"
Case 06 : Print "Key Pressed is (6)"
Case 07 : Print "Key Pressed is (B)"
Case 08 : Print "Key Pressed is (7)"
Case 09 : Print "Key Pressed is (8)"
Case 10 : Print "Key Pressed is (9)"
Case 11 : Print "Key Pressed is (C)"
Case 12 : Print "Key Pressed is (*)"
Case 13 : Print "Key Pressed is (0)"
Case 14 : Print "Key Pressed is (#)"
Case 15 : Print "Key Pressed is (D)"
End Select
Return
Q7SO0 S 0 D | PO B S ES B
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