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|;; BASCOM-AVR IDE
Practical Class 1 AVR| 1MCS Electronics Programming Microcontrollers

Bascom-AVR Compiler :Bascom-AVR dime 31 aicd!

138 0,851 WL clidg yloetl) puea doma j0 2 Bascom-AVR maliyd! andind agu LT y0dh Lalu] s

e alindll ooy ¢ ilalid! Lcolen Yl culasall J) Zalis YUy dsd duma o K (o gralipal]

eyl el g¥lg culeglaidl ) yoma g eyl duzmaydl dgalgll @

=L

-7 X,

Sub v Label - |E

1l —_—————

2! SEMDRCE . BAS

3 (c) 2003 MCS Electronics

4 ' code bhasged on application note from Ger Langezaal

5 ! +5vV <———[& Led K]-—-[220 Ohm]---» Pb.3 for 2313.

6 ' RCGESEND is using TIMERL, no interrupts are used

7 ' The resistor must be connected to the OCl(A) pin . in thisg case PB.3

g \-—

9 Sregfile = "2313def dat"

10 $crystal = 4000000

11

12 Dim Togbit As Byte . Command As Byte . Address As Byte

13

14 'this controls the TV but you could use rcésend to make your DVD region free as well -]

15 'Just gearch the net for the codes you need to send. Do not ask me for info pleagze.

16 Command = 32 ' channel next 3

17 Togbit = 0 ' make it 0 or 32 to set the toggle K

18 Address = 0

12 Do

20 Waitms 500

21 Rcésend Toghit . Address . Command

22 Loop

23 End

24

25

26

27

28

29

30 1

31

20 A2
< . r

[s13 | [imsen | | |

51 ada |l el | Dl £ g glas sala praliydl i @iy Legdy 5lealoll dgaly @

3
WR Simulater -

@ nom ‘ 5 s mm [ Teminal [ Sim Timers [
Wariables | Locals | 85" watch | 8 P [ Inempts| [Memary 2 x|
Variable |alue |Hex |Bin | || sRaM [EEPROM |
00|o [02] 03| 04| 05|05 |7 | 08| 03 | 04| 0B | ac | om o€ [ oF | ~
000 |00 002000 1 0100 00 00 00 |00 00 o0 [
I || 7180 00|00 00 00 00 00 00 00 0 00 0 00|00 |oo| oo
||| o120 Joo oo 00| oo 00|00 oo oo 00| 00| 00|00 oo oo 00|00
0730|0000 0000|0000 0000|0000 |00 00 00 00|00 00

UARTD | UARTT

=
=
=1

0000|0000 0000 0000|0000 0000 0000|0000

|| /o150 {00 oo |00 |00 0o 00 0000 00|00 oo 00|00 00|00 |00
mﬂﬂ 00|00 |00 00 00 0000|0000 0000 00|00 00|00
0170 |00 00 |00 |00 00|00 00 |00 00|00 00 00 00|00 00|00
_||/maa_]on 00|00 |00 oo oo 0o |00 |00 |00 o0 |00 00 |00 |00 |00
< T ﬁﬂﬂ 00|00 |00 00 00 0000|0000 0000 00|00 00|00
a0 | nn o0 oo a0 o0 | on | on |0 00|00 on oo |on oo |00 |00
12 Dim Togbit As Byte , Command As Byte , Address As Byte || 'm0 |00 00 00,00 .00 00 00 o0 00|00 o0 oo ooloo|oo oo
L3 . Hardware simulation i oo o0 oo oo o0 oo 00|00
14 'this controls the IV but you could use 0000 00 oo oo 00|00l oo
1S 'Just search the net for the codes you
o e comang = 22 0000 00|00 00 |00 00|00
o 17 Togbit = 0 00|00 0000 00|00 |00 |00
o |1z nadress = o0 0000 00|00 00|00 00|00
19 Do 0000 00|00 00 |00 00|00
o [0  LCD "Simulatore ﬁ@ .: 413 : g .? g : 4lale |1.|U. B Comparatar INO\ Bl oo o0 o0 oo o0 oo |0
= 21 Waitms 500
o[22 Rcésend Togbit , Address , Command LI EOO0E 0 Eg gg SE gg Eg Eg Eg gg
2 23 Loop @ LA L AL L LI EEE 0000 00 00 0000|0000
o [23 End [] LILIL R I LI 0000 00 00 0000|0000
25 ] 00000000 : .E
26 O0O00000r 000000 Eggggggggggggggg
27
s LILCILICICICIL L LI BEE\E\ 0000 00|00 00|00 00|00
29 00|00 00|00 00 |00 00|00
30 00|00 on an on o0 |00 | a0
gL 0000 00 00 0000|000
ji 00/00 00 0000|0000 | 00
Y Flimvert 000000 o0 |00 o0 |00 |00 _
bs o /o n onon o0
136 !
37  |Occupied by :
P m 3 Registers |10 Memary

PC=0I15€  Cycl.=3325467:831.3668 mS  Running Run program (FS)

Faculty of Electrical and Electronic Eng. 3 Automatic Control & Automation Dept.
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.Compile eVl Lzaydl Calll udss diloe slyal iy mllall dma o @ LeuBg 1 dmayell gty @
B Sample Electronics AVR programmer 8 - (= B s |

File Buffer Chip
CPH|ITE T ol W 8| OhraTMegeizs  ~|w @

Manufactor  Unknown Flash ROM 128 KB Size gy
Chip ATMegal28 EEFROM 4096 Programmed:0

FlashROM | EEPROM | Lack and Fuse Bits

00|01 |02 |02 |04 | 05|08 |07 |os | 09| 04 | o6 | oc | oo e | oF | | -
00000 |94 0C 00 45 95 12 00 00 95 18 00 00 95 12 00 00 " Fé b
0010|9518 00|00 95 12 00 00 95 18 00 00 95 12 00 00 4
00020 |95 18 0000 95 12 00 00 95 18 00 00 95 12 00 00
0030|9518 00|00 95 12 00 00 95 18 00 00 95 12 00 00
00040 |95 18 00|00 95 18 00 00 95 18 00 00 95 18 00 00
00050 |95 18 00|00 95 18 00 00 95 18 00 00 95 18 00 00
00050 |95 18 00|00 95 18 00 00 95 18 00 00 95 18 00 00
00070 |95 18 00|00 95 18 00 00 95 18 00 00 95 18 00 00 4
00080 |95 18 0000 95 18 00 00 95 18 00 00 EF 6F BF 80 4.
00090 |EE|C0 EB|ED 2E 4E E1 80 BF BE E1 D0 E1 FO 26 5F i8aMNh)Sid_
D00A0_|EF |EE EO|FF EO A E0 BT 27 85 93 B0 97 31 F7 ED ilhebube"*1-p78
DO0BO |94 0F OO 87 24 65 E2 60 9350 01 02 E0 60 93 80 " Hiasds. 334
DOOCO |00 |01 ED|80 93 80 01 03 EF A E0 F2 94 OF 01 74 5% i85t
DO0DD |94 |0F 0080 EF 84 E0 91 94 O 01 55 E0 A2 ED B ™ 3i,5 Usse
DODED |91 |8C 53 84 EO A3 EO BT 91 5C 93 84 E0 AT ED B S%eaiirSasde
DOOF0_ |91 (8C 53 84 94 OF 01 04 94 OC 00 B4 34 F8 CF FF €42 "d"
D000 |54 0E 01 B4 2D 80 FO 11 DO 44 CF Fa 35 03 EF 86 % d g ie
D010 |E0 S0 54 0F 01 65 34 A3 96 A2 84 A1 34 AD 54 BF 557U s3ds6s
D020 |56 84 595 92 EO 85 E0 90 94 O 01 55 98 97 96 AB sy’ 8f” Usss

EE N SNE S N N Sy

niian lag as 9alad 9slsg 9s /a7 (93 FFla3 FFIFR FNIEN PN ea@um e tis. . 53
772 ytes read
772 ROM 0 EPROM SEMDRCE.BIN

13l pe gy ceanlaly el o 3LaLL ALyl cilaslall (e @i Leady sl dogyll dgaly ©
T S allaitl e yal Lo

ﬁ BASCOM-AVR Terminal emulator [=]E i

File Terminal

“ 3

COMI:1200,M,8,1

129 bdeLws <l 95T Bascom-AVR sl o cllas dany ¥l culga gl I LY
LCD designer =)

:.l.: Cieer et auziaig ((LCD Designer) Cajlsll caad 3la
5 Jai o el miilie ixgl Gle dag ¥ ANl Cayladl

L
H H
iyl Ll il e Lalgls]

A

Graphic converter

f

CES Jug=id anziadg :(Graphic Converter) jguall Jig=i slaf

B Paste

, ageyd! Hleb¥l Lalds Lle Laslelsl shdl ygeall slaal
Height 135 i) Twfidth 135 [

LED type Font *.bgf ;\_;_“ua_” Jl GLCD

12864 () 2407128 @ 2407240 5] SED series
] Uncompressed

E

<
b

240r64 1287128 @ 58
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Practical Class 1

| BASCOM-AVR. IDE
MCS Electronics

Programming Microcontrollers

Plugin Manager

Pluglns to Load

:(Plugin  Manager) olalo¥l oue 3l

sy L) ¥ gasglly cul 9oVl Caisfials Y

B Batch Compile

File Batch

D \Pionram Fleso LS Electionics <A GCOM AR GAMPLES T 5 2450 bas.

D:4Pragram FlestMES ElectronicsBASCOM-AVA SAMPLES \TwireS earch bas
D:\Program Files\MES Electronics\BASCOM-AYR\SAMPLES\24Ic515 bas
D:\Program Files\MES Electronics\BASCOM-AVR'\SAMPLES 3058515 bas
D:\Program Fies\MES Electronics\BASCOM-AVR\SAMPLES\IZ3 BAS
D:APragram Files\MCS Electronics\BASCOM-AVR\SAMPLES\1200.bas
D:\Pragram Files\MCS Electrorics\BASCOM-AVR\SAMPLES\a_tename bas
D:\Frogram Fies\MES Electionics\BASCOM-AVR\SAMPLES\ALOS bas
D:\Program Files\MES Electronics\BASCOM-AVR\SAMPLES \sdc. bas
D:\Program Fies\MES Electronics\BASCOM-AYR\SAMPLES \ado. intbas
D:\Pragram Files\MCS EleclronicsBASCOM-AYR\SAMPLES\ALIAS bas
D:APragram Files\MES Electronics\BASCOM-AVR\SAMPLES\APNIBAS
D:\Frogram Fies\MCS Electionics\BASCOM-AVR\SAMPLES\APPNT1 BAS
D:\Program Fies\MCS Electionics\BA5COM-AYR\SAMPLES \Ariap.bas
D:\Program Files\MCS Electronics\BASCOM-AVR\SAMPLES \asc bas

D \Procvam FlesAMES i PhA-AVRASAMPI FEAASIN has

1309200802561 ys Stating batch compile

D:AFrogram FlestCS OM-AYR\SAMPLE

D:\Program Files\MES Electronics\BASCOM-AYR\SAMPLESVwirsS sarch bas
D:\Pragram Fies\MES Electrarics\BASCOM-AVR\SAMPLESA 24515 bas
D:\Program Fies\MES Electronics“BASCOM-4YR\SAMPLES\S0s8515 bas

D:\Prooiam Fies\MCS

D:AFrogram Fies\MES Electronics\BASCOM-AYR\SAMPLES\123 BAS
D:APragram Files\MCS ElectranicshBASCOM-AYR\SAMPLES\1200.bas

OM-AVR\SAMPLESYa rename bas

adziady :(Patch Compiler) ssaaill wlalll @ayia 3lof
.»\307%&\.&3@&,@%\;&1\ sl el

datetime. ib

FlashCardDrive_EL_PIN i
FlashCardDrive_MHC.lis
FP_Trig.iiy

aledEADIF180 b
aled5108 b
aledSED lib i

del 77 =|| | ZsHowPICTURE
ds7307clock ib TGLIM
EDTP_XRé&MDrivel ib TBCOS

emd03 lib CIRCLE
curctimedate.ib TBOX
FlashCardDrive. b TBOXFILL

“GETBYTEFROMROM_EPROM

history LINE added

histary = RLE decoding addsd

histary = rcall changadinta call
history = & AET was left in the ib causing the status chack ¢
< m

aPni3sas M X Cancel P
@ Easy TCPAP v200 | B b2
o [umr Jaeseet
ot 5000 [ Listen
Clent 1 - <
- -~ . - -~ -~ -~ -
P locabon Pt s 7 Comeet 4.4.3\).63 ﬁ&.‘x_uu ‘aJ..z.u.u_’ TCP/IP d}&yj).db ﬁ&\.z.d\ ARy
Send * * N
Shdaall das u_\:. 2 51 hal }\:i
id . o
/ , cilabaal| 9o sll cilaglal
Client 2
1P locahost Fot 5000 [7] Connect
Send
LB Manager
Libraries Routines
adiZ.lib -~ GLCD
bed lib | | _GLOCATE
CF_EmbedSys<Rat LIB GPIXEL

3)‘.):2{ (-\Mj ’(LIB Manager) QLF&.“ 3)‘.}1 BJ‘JT

(Bls] \ ais) maliydl eilasas

i
5w Jrs  [55  [HS  [Fiamespace [Soitstack [Hwstack | 4]
TEST 1 4 4 a 555500
TEST 1 4 4 1 5555040
T R P a1 Sisstt
TEST 1 4 4 a 55550:0% - . - - - <
Test 1 ! ‘ ' ss5s0n o J.:’.J..‘LJ ‘a.)..‘z.u.u_’j Z(StaCk Analyzer) uu..).&.l‘ Jls d.\::é o\.)‘
Test o TR R —
&«.Jalu t‘LJ.\ o =l o=
|
Advise Use Hadwarestack @ Softwarestack @
Fiame space 1
Diownlonc and Usdeiz 707 Tles o
| 3V ha asas «(PDF Update) igall @By wlale 31s
Ge ] [ | [Gween | [Cowd | Eedem
AVR 5Ll e dssieiead| csladlaall 2l 3565l
q v |

Faculty of Electrical and Electronic Eng.

5 Automatic Control & Automation Dept.
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.WORD cale S 39atl jauai:(Export to RTF fle ) Luad cale S mmayd! sgsall Jogad 31aT
SOyl dxds (S o | yowas 1 (Export to HTML) ycala JI (I f 350l
3y0) Sl ag=ll p el Sl omardl 295l Jagd

phuse @Sis A pd Ao dine ;9 Bascom-AVR zol 01 2 oove pd) 3950 Bliss Siglas

oo cale 3 g malydl LA e maliydl il 03

oy 02 Siine Upgreus opushat g dloonad LolEmal po psedag clualeie ome y 3950 LSS Jaf e 2
el Lliss ol e 2 L Ll I Al

Directives are special instructions for the compiler. They can override a setting from the IDE.

2- Configuration
Configuration commands initialize the hardware to the desired state.

They are sub programs or sub procedures, call from the main program

.(Program) 51311 (ya (Syntax Check) sUas ¥l yamds yaf HLosbs @ 3l Ll e elgi¥luay 03

ey Uasdl aga 1 (eIl dgaloll Janl) sUas ¥l 5000 50l By e p U 3p2g S 2 4

1‘] BASCOM-AVR IDE [1.11.9.0] - [D:\P: ics\BASCOM-AVR\SAMPLES\IR\sendrc6.bas]
B¥ Fle Edt View Progrmm Tool ndow Help -
NP HBLSRAE. (XD

Sub

ER
T =
2 SENDRCE . BAS
3 (o) 2003 MCS Electronics
4 ' code based on application note from Ger Langezaal o
5 ! +5v <—--[& Led K]-—-[220 Ohm]---> Pb.3 for 2313 -
6 ' RCESEND is using TIMERL. no interrupts are used
7 ' The resistor must be connected to the OCl(A) pin . in this case PB.3
8

9 $regfile

= "ml28def dat"
10 $crystal = 4000000
11

12 Dim Togbit As Byte . Command As Byte . Address As Byte

=
w
]

14 'this controls the TV but you could use rcésend to make your DVD region free as well :-)
15 'Just search the net for the codes you need to send. Do not ask me for info pleage

16 Command = 32 ' channel next
17 Togbit = 0 " make it 0 or 32 to set the toggle b
18 Address = 0
19 Do
20 Led "sSimulator!
21 Waitms 500
22 Rcesend Togbit . Address . Command
. 23
(LOOPua s 55> B 54 End
25 =
DO 2 &Y s lia 26
)i y N 4 =" m L
a1 | [[insere | [Doube cick to jurnp to emor e Il I
Errors &%

' Error : 124 Lines 0 LOCP expected ,inFie :
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Practical Class 1

s (| BASCOM-AVR. IDE
F{-.{n; MCS Electronics

Programming Microcontrollers

asarw «(Program) icilall e (Compile) ias il yal HLosls o2 csUas Y jamdy e sl b 5
.(Program) 45311 (4« (Send to programmer) dzayd! I JLu)¥ ol jlislie® 6

o Lgiats g cews Bascom-AVR Lo 101 Al 2 Sledadl ¢ 193 cacuat doild

L WIRE ’F ib 2l ) i) Yy g ?JU\, ue,{ \ws\ J,.,u\)

—

}b ug’.‘)c 2

~

zebal A 3 d

o ol |

iy

e A

Olagd)

-

( I < \ Jela | [ |
o ol _ - 5
| Rszz2 | .uﬁfadj Bascom-AVR \ f \t\,lle ﬁd\)
Cn ) [ s oF g S| ( \
& * 2
idss 13,4 Sl
| obidy, ] [ TCP/IIP | 350 \"’A & __ SPI )
4 N\ (" \/ 4 N
iy S0P, sk
el Lol 2P # 2 Wl ey g
_ J \_ PSZ J QMJQ‘ \‘ _ J

:ISIS Proteus slealoxt | 4

. PROTEUS VSM TINY CHESS FOR AVR

w0 P
RESET ALE
PEN i
D
£ POUIRTG
5 POUNTT PEOSS
L PORINTZ PBIISCK
POAINTS PR2MOS!
————— ] poarct PRIMISD
T PRAIOCO
———— 1 poam PBS/OCTA
——— 2] pomm2 PBEOCTE.
. PaTIOG
PRUADCO
PFI/ADCH PEVRAD
PR2IADCZ PEITAD
PFAADCS PE2RGH
PRAIADCA PENAC.
PRSIADCS PEAMNT
PRAIADCE PESANTS.
PETIADCT PEBMNTE
PETANT?
AVEC
AREF Tosct
ABND Toscz
ATMEGATES
ROGRAMS AVRCHESS D0

AN NENN

(e

JJJJJ

sNeemun-zommooE> SERPERCRFLRARESE

—
AlS 15
= uz u3
h_soo s 1
= N e g o
—tr il vo b2 h——{ez @ ] D2
| b e foe— e 2 g L
L —ii—] P N
[—2 2 e vz 94:.—'9— e [ -] M D4
$ 0 g e g ‘.
E1 vs pIL A e der oo A o7
ifde e i I
s wp- P = S
ALE158 L] um :::‘u
__‘I - | J_ TaLEATS h /_‘/W‘_ Az
T -
%
&
= P
FY
= LSt = 2000-3FFF
| oS
_g_l !! : i &
SouNbeER LCD1
= T o |
(5 L -
I — VT1
|18 RXG
[ 18
L—

56256 LD Touch Panel

Faculty of Electrical and Electronic Eng.

Automatic Control & Automation Dept.
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3.)""'4‘“ alesazalf e lx % MCS Electronics ‘;}9‘ LOMEN]

Sl aliasall e wouall dley sa9 5 )l Glesmmill 5l sl mal 0 921 (e Proteus galiyy yoa
sl bl ealgal J) 2Ls YU il eSamill pe Lol s (e (il ilidaimll ¢ 155 gan Aai
Y Ll 3yt Coyen Il ot pria 3LES ol alipd | 1008 p et Cogs

Comparison between most famous pC families 18 yral| OLaSal ) Ml ygiil (o A3yl

AVR, PIC, 8051 wlesomiall dpaulia¥l el 3l o iy AL Jgunt!

AVR PIC 8051
olac¥l ilall 33,5 16MHZ 20MHZ 24MHZ
dadald IS Olacd| dde 1Cycle 4Cycle 12Cycle
Al 2 Oledaldf dds 16/1 = 16MIPS 20/4 = 5MIPS 24/12 = 2MIPS
Adaiod | Of 3o | Aesd 100% 70% 50%
Ciladaid| 3o 132 35 215
7ol )1 51 @ >256KBytes <64KBytes <32KBytes
5yt Ada Liner banked Liner
IR WY RISC/Harvard RISC/Harvard CisCivon
SbLad! J30 o, 16 Bit 12 Bit 8 Bit
AVR Microcontrollers Family :AVR® 8-Bit alilall OleSmie

I Sl Foms g acimieal| Gudatdl 6 o) Lo i g dcalial Calin i 3 e AVR clogmmnil] ke auss
L 9~ 9P C & C 9 s St

Cauall NRESI
Automotive AVR ylecdls @Emomill dabaily cols yoml by @momil] dalail 2 adieiud
AVR Z-Link IEEE 802.15.4 / ZigBee 2 ,<aludl (gl LoVl ¥ g9, 2 anins
Batery M nagene nt A/R 5o 1.8~25 faiiya spen 2 Josl g Lgudlrag culysall (i 2 ol auiius
CAN AVR CANopen, DeviceNet, OSEK :qe iy CAN el il Js<asigrn péamill st
LCD AVR LCD il yif 5Ll ¥l eslilid frbal Juids ciladlacss i
Lighting AVR 3ela Wl 50y ilem ol de yew Lol qemmill eilagdas 2 anzins
USB AVR USB Jss=gigyill assea ol ¢ 59050 adseind
Tiny AVR Loazm> yhiay jualiy dolall @Emmill ()2 Y anzios
MEGA AVR 20MIPS alael Joe 33559 53uaie &l yneng Lolall @somill (ol 52 ¥ i
XMEGA AVR 32MIPS > 5,850 Leilung coOSLall @ins | yiialy Laladl @smamtll (ol 2 ¥ actinios
AT90Sxxxx Aacugil ALl lasnmie JEn i a9 MEGA L5Lally 15 e Ll @ a3

¥y Y esml] Lain @uid 8 Lagpen ¥y Lol peentl Luuif il




Practical Class 1

5 BASCOM-AVR IDE
| MCS Electronics

Programming Microcontrollers

BatteryM AVR

Lighting AVR

18 ~ 48 Pin
MAX1/O 4~18
4KB~40KB Flash
256B~1KB EPROM
512B~2KB SRAM
Up To 8MIPS
1.8V — 25V

24 ~ 32 Pin
MAX 1/0 19~27
8KB~16KB Flash

512B EPROM
512B~1KB SRAM
Up To 16MIPS
2.7V — 5.5V

USB AVR
32 ~ 64 Pin
MAX 1/O 22~48
8KB-~128KB Flash
512B~4KB EPROM
512B~8KB SRAM
Up To 16MIPS
2.7V — 5.5V

megaAVR
28 ~ 100 Pin

MAX1/0O 23~86
4KB-~256KB Flash
512B~4KB EPROM
512B~16KB SRAM

Up To 20MIPS
1.8V - 5.5V

tinyAVR
8 ~ 32 Pin
MAX I/O 6~28
1KB~8KB Flash
64B~512B EPROM
32B~512B SRAM
Up To 20MIPS
1.8V - 5.5V

Automotive AVR CAN AVR LCD AVR AVR Z-Link xmegaAVR
14 ~ 64 Pin 64 ~ 100 Pin 44 ~ 100 Pin
MAX 1/O 6~54 64 Pin MAX 1/O 54~69 MCU Wireless MAX 1/O 36-78
2KB-~128KB Flash | |32KB~128KB Flash| | ;¢xp ¢4KB Flash chipset for: 16KB-~384KB Flash
128B-4KB EPROM| | 1KB~4KB EPROM | 5,55 oKB EPROM IEEE 802.15.4 1KB-~4KB EPROM
128B~4KB SRAM 1K~4KB SRAM 1KB~4KB SRAM and 2KB-~32KB SRAM
Up To 16MIPS Up To 16MIPS Up To 20MIPS ZigBee Up To 32MIPS
2.7V = 5.5V 2.7V =55V 1.8V — 5.5V applications. 1.8V — 3.6V

Reading AVR Package information

:AVR AlLlat| Oladlae 9SS 321,38

@ﬂ\oM@MUYJﬁEJJ\ \Mgla:.:'l.vj&gjlﬂ\ b}l\u_\:.(i.)}&v) &Bjm&&h@ﬂ&giul

I il 2 e Linaine — |y’ — wlles Lgils AVR alilall culotlal decailly

LI @Y LY oyl e sl claglan lasy cuseaill 1a o

Faculty of Electrical and Electronic Eng.

Automatic Control & Automation Dept.



. - B BASCOM-AVR. IDE .
ipiiall olesamil| i yy E "AVR|| MCS Electronics u!_,?‘ PO PA L]

L: Low Power 2.7V

C: Commercial
I : Industrial
M: Martial

AT Mega 8L — 8 PI

Fosc: SMHZ
| Flash Size |

ATMEL daiall 15,801 @u jlais| oo AT

Il 10 Ll ety 1 25Lad1 :Mega

8,16,32,64,128,256, etc... : (350 O (5w g galipdl 8,515 @ (3o yuan 211 120028

i Ggay9 (27V~5.5V) Lindia g Jaall Gl Bl 5T Gin 1igs L o cllay llell o Jl> 2 :L

(4.5V~-5.5V) 35e e Jans gllall ] ia g — oMelsypall 2 Leo— (2,

20 5116 (15553 O ey ¢ el laall atae VI Jaall 335 e Jo 8

fegadall 5ylall i) dadall e dolod @i g85 o 0353 OF Lela oyl ME Jmd e Ju5 P

(SOIC, TQFP, LQFP...) i galall 3,1l dyslall dadall e dalond @iy 5201 Goxlacadl g 538l ¢ya 5f «(PDIP)
—
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Practical Class 1 Programming Microcontrollers

Reading Datasheet of ICs Ao ST Ol Iy dcatt 33l gY) Be 1,8 a s

<l 6555 LealladT (&illhgy Lglae duayss dbyal 4l zlimy Lo Jof ol ¢ Leliadd uy)Ty dlalsmiin 5)ls <1 )l e
Lel€xill 5,1l £us Lndl — Datasheet — iuall agll ope dagh! calaglall 361,3 ga (lladYl

b ey Jo (o iuall @Emmtall Aalss duall Ll 5613 | ayell zliomy o1 43T J] a5l 39 Liag
D93 5yl Solammtl dome s ole3 2 s BBy yumiing 053 1img Bascom-AVR gelipdl i 2. ol
(Assembly) puamill Gl doma | sie JIol 58 Losm diade ileall sl Aadl Zualys ) o gonl

elall g colad¥l #5939 mtlaall LVl el jdles Luall 3a8e0 2 Lauds Sl claglall 7 a1 g cclld

asie Al yo 0y gl laall B 1l il 2 o Linll s I 3agall e — ¥ — 1Y &

o EM lmianll 25552 ga (y5Em Guall Zadgll 2 Ledls Liegs Ll claglall o : dlamdha

Reading Datasheet of ATmegalZS

:ATmegal28 pltlacl il 4G Gigl 3¢ )8

(Features) gllall @ljus e (g95 illg SVl ixanall @

High-performance, Low-power AVR® 8-bit Microcontroller

Aalall padiie dMgiuly Jle slaly 8-bit et

e Advanced RISC Architecture.

— 133 Powertul Instructions Most Single Clock Cycle.

— 32 x 8 General Purpose Working Registers + Peripheral
Control R egisters

— Fully Static Operation

— Up to 16 MIPS Throughput at 16 MHz

— On-chip 2-cycle Multiplier

Hcileglail) (o (yEm00 sue J5) RISC ¢ o) 1ya 5glatie Lty ®

sasly U759 245 Lgalans iagday 133 —

ihime @Easd eMmwey + dale (olye T cMrws 32X 8 —

el s deling yis Joe —

16 MHZ 53,5 sic 256112 Leylad (sale 16 2as Lo 5als —
Jeall 598 cacline e oma —

e Nonvolatile Program and Data Memories

— 128K Bytes of In-System R eprogrammable Flash
Endurance: 10,000 Write/Erase Cycles

— Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program - True
R ead-While-Write Operation

— 4K Bytes EEPROM
Endurance: 100,000 Write/Erase Cycles

— 4K Bytes Internal SRAM

— Up to 64K Bytes Optional External Memory Space

— Programming Lock for Software Security

— SPI Interface for In-System Programming

1131 clilana 55003 @

oo Il Juad Gous Lgime o (5 abiy 3503 128KB —
532 10,000 LlEally mawell A0S (31l

ENB] 295 paiass §laB aa Udiiwe duzma p JLad] —

AlEslly monell AL EEPROM igils ciliane 55503 4KB —

5 0 100,000

SRAM 354 Slydic Joum 3 55als 4KB —

Ty la el 5,5013 (Jun g) 64KB Ligic Lilemal —

iyl e alipdl ylas ST (e duzma o JLaBT —

aliad 95 llall doma o Jar T (e (SPD) dglialias dayy gl —

e JTAG (IEEE std. 1149.1 Complianty Interface

— Boundary-scan Capabilities According to the JTAG Standard

— Extensive On-chip Debug Support

—Programming of Flash, EEPROM, Fuses and Lock Bits
through the JTAG Interface

:(JTAG) ,Liisf dgaly®
LWl 52,3 et Laald £ 10l s el e TulylB —
i yall Jals (Debug) slasf iadic ges—
cilidanl 5 yE513 g gralipdl 5 yEo3 doma p Ailenal =
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e Peripheral Features

—Two 8-bit Timer/Counters with Separate Prescalers and
Compare Modes

—Two Expanded 16-bit Timer/Counters with Separate
Prescaler, Compare Mode and Capture Mode

— Real Time Counter with Separate Oscillator

— Two 8-bit PWM Channels

— 6 PWM Channels with Programmable Reesolution from 2 to
16 Bits

— Output Compare Modulator

— 8-channel, 10-bit ADC

— Byte-oriented Two-wire Serial Interface

— Dual Programmable Serial USAR T's

— Master/Slave SPI Serial Interface

— Programmable Watchdog Timer with On-chip Oscillator

— On-chip Analog Comparator

e Special Microcontroller Features

— Power-on Reset and Programmable Brown-out Detection

— Internal Calibrated RC Oscillator

— External and Internal Interrupt Sources

— Six Sleep Modes: Idle, ADC Noise Reduction, Power-save,
Power-down, Standby, and Extended Standby

— Software Selectable Clock Frequency

— ATmega103 Compatibility Mode Selected by a Fuse

— Global Pull-up Disable

e [/O and Packages
— 53 Programmable I/O Lines-PDIP
— 64-lead TQFP and 64-pad MLF

e Operating Voltages
—2.7 - 5.5V for ATmegal28L
—4.5-5.5V for ATmegal28

e Speed Grades
—0 - 8 MHz for ATmegal28L
—0 - 16 MHz for ATmega128

igdagst) oyl @

)lae Bl g 63353 @eadie bolaily 3950 8-bit slue/cdye oLl —

By (633,3 @i boledly 3550 guuge 16-bit sluc/cdse ol
Glowa Bl g Llae

Jain 158 g Rl el slae —

8-bit Ll (o o Joua3 (PWM) 7,5 ilid —

ipleme] e 16-bit da il (o pe Jyaa3 (PWM) 735 il d
16 iy 2 e B @Samell

10-bit 23,4 03 ) ol s 53 Lo —

(IPC) 1513 Lleules Jloas! 52005 —

e ydl Lld (USARTS) Llialis Jluasl 3isl —

2B/ 5 Jae laciy (SPD) Eleales Jlas 3200 —

Jaiwn 315 pn dmayll olB 48150 cB50 —

el oylaae 520l —

vl Ll Lo L) caludf @

iy ild L3 aga Lzl Cadiles g Ll Juo g die pdont —

eles a1 358 —

ida g o yls Lablae yoleas —

Jodl pams (auasily Blall (it doled] L —

Liome 2 A1l 5051 3355 antond Lilmef —

Sl35eall Gyl e 3y ATmegal03 milall gs o 3dhs daes —

b gl Ll g, e plal Jalis elal] —

s et ool A Jadig 7yl llad] suc @

PDIP (Ml Y T po domapald Jol® 7350/ I3 s (la® 53 —

TQFP oMl YTy Aomaydld (BB 755/ s (dad 64—

1iong yull Janl) 3ggo @

ATmegal28L gllall J212.7 - 5.5V Jladl 2 Jae g —

ATmega128 mllall J=i4.5 - 5.5V Jlnll 2 Jac ag> —

e lal) e depw il ya®

ATmegal28L zilall Jaf o 8-MHz i alaci Jae 33,5~

ATmegal28 milall Jai e 16-MHz s alae Jae 33,3~
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U oLl 2 S Lgie
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Standard Systems Design sedaid | mteal oyl

Bl (3o caledanl| uatip Cla 25 S0l ga et Ladl Loy Jelay Sl i plall Lgil G luad | Cayad

.(Von Neumann) &y,Lasg (Harvard) a;Las :clatlad) caat 2 ontialad o slias d g

:Von-Neumann a)leae

S gl Gy L i e Joo bl ly el J513 smy S35 Ll e fupluall oiks (ppes
e &y Lgh gy @il o4s G I c5m g ilee 3uaB i (e il debos cling

Lolae

Addressbus [~
Register 1 ‘ 0x100: LDRRI1, =0x400 | & . .
Register 2 0x104; LDRR2, =0x404 | 2 35l e wledadll oy dlall agay @
Register 3 Databus 0x108: ADD R3, R2, R1 =
0x10C: STRR3, =0x408 | £ . ot . .
@) = Bl e lildl el pgay @
DuD o bl Gle @l s,] ®
Read/Wiite | 0x404. 3 =
—| Ox408: 7
[ALU] 5ol Lle bl el Lliss ssle| ®
Simple CPU Single Memory

:Harvard &Leas

Oobndia onlaliy &”.’.1\ oo dylall sha el

Addressbus 1

i e c
Register 1 ‘ 0x100:  LDRR1,=0x400 | & 2
: 0x104: LDR R2, =0x404 e -
Register 2 D : s E -l . . - - - <
Databus 1 | 0x108:  ADD R3, R2, Ri =] bl ) a4 pfz'\ Sladad! ( 50 Leaas]
Register 3 ik '@ H] ¢ - 9 =

1

0x10C:  STR R3, =0x408

Instruct. Register

Oledadl 5,10 e @bl 5,1y alixdy

e |—)| oo - e Ll s
Databus 2 | 0x404: 3 = c_\LJa—LA“ )RAY (“5"""3 g 5]4:- suly J&dﬁ
0x408: ?
[ad] :

Simple CPU 29 6 )i 5 3t 3-33)-‘&-” o_lrb chJ:l"ﬁ\ Oe caliza

Bl Joe 2 yisn, sl de po Iy cdsll G 2 @5 blaly legdatl] 51,3 Tulae O

Methods Architecture Systems Design s Ay el GLoas

enLim e Ly clalall elal s el <

(150 ~ 1500 Instruction) Complex Instruction Set Computer : CISC

.(30 ~ 130 Instruction) Reduced Instruction Set Computer : RISC

.(15 ~ 30 Instruction) Minimum Instruction Set Computer :MISC

a5 Gliile (e Ildl Jee deye wigh CISC aim clalall queund (o ool 2 culimill ola ole

a7 Jl QL’-JLJ.\ olda iladas ic gazxa d.m:' QT o gJUij 4@“4.1\ %G:':’ LIRS d&d dadal @a}'
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BASCOM-AVR IDE

Px.0 Px.1 Px.2 Px.3 Px.4 Px.5 Px.6 Px.7
RS485 Interface PWM>DAC Four Buttons/Leds1
INT4~7
UART1 with Hand-checking and LEDs Indicators
25 UART1
- AIN
S  0C3AB.C
2 3 8-bit DAC Interface
ICP3
External Port Connector for further connecting and can be set to Pull Up/Down Resistor
Programmer
2] SPI MMC/SD Card SPI Interface Speaker IR Sender PWM IR Receiver
~ | OC1AB
5 0Co0,2 .
o »
a 0C1C Hexadecimal Keypad
External Port Connector for further connecting and can be set to Pull Up/Down Resistor
Four Buttons/Leds’ ICP1 Relayl T1 Relay2
INTO~3
£  UART2 | PS2SCK UART2
£ TWI
L T1~2 RTC & EEPROM
ICP1
External Port Connector for further connecting and can be set to Pull Up/Down Resistor
DS1820 GLCD Control Bus
LCD
()
*g Ex.MI-H Quad Seven Segment Control Lines
[
Dual Led-Matrix Display Data Bus
External Port Connector for further connecting and can be set to Pull Up/Down Resistor
GLCD Data Bus
< UART2 Hand-checking Basic Card
pt Ex.MI-L
I~ Quad Seven Segment Data Bus
External Port Connector for further connecting and can be set to Pull Up/Down Resistor
23 LDR NTC Pressure Variable Variable 4 Switches | Temperature
L ADCO~7 Resistor Resistor sensor Resistor Resistor On aline Sensor
o
[
Dual Led- ix Displ -
(o] ual Led Matr!x SPRY R Circuit 23KHZ Crystal X X X
- TOSC Control Lines
S WR/RD
A ASK TR ASK RE PS2 Data X X X X X

! Buttons for Interrupt 4~7 can be set to VCC or GND by Jumper, connected with led indicators.

2 Buttons for Interrupt 0~3 can be set to VCC or GND by Jumper, connected with led indicators.
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