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PFSs S sy e gt @
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b s 13 (INTERRUPT ) by c;l;.-—
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ATtiny12 (¢! ,» POWER - ON RESET CIRCUIT ==
ATtiny12 sly = b slerd ol g S RC Sk (s g st LB —
. ol ls 3 e =
CMOS (55555 Jaus s Wy ot 3 (ly b rn Ui
25°C 3V (AMHZ ;5 e Uly @
( ACTIVE MODE ) 2.2mA Jlad =
( IDLE MODE ) 0.5mA 5,18 o oJbo-j0—
1pA > : POWER - DOWN b o =—
( 6)8) Slhas glasidy @
( ATtiny12V-1) gl 2 55V L 1.5V e



YV TINYAVR sl s, S

( ATtiny12L-4 5 ATtinyl1L-2) 511 5.5V U 2.7V ~
( ATtiny12-8 5 ATtiny11-6) g1, 5.5V 4V -

SIS Sleits i e
( ATtiny12V-1 } (¢} 4 1.2MHZ 5 OMHZ, =
( ATtinyl1L-2 ) (¢! » 2MHZ b OMHZ ==
( ATtiny121.4) ¢!, 4MHZ 15 OMHZ =
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O L
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Sl oS 5 @

ATtiny1011 ATtiny12
POIPISOIG POARISOIC
Ly pory
(FESET) POS 11 afvee (REBET PRSY apvee
{(XTAL1}FB3 2 7D PR2¢T0} (XTALY) PEAC]2 70 PR2 (SCKTD)
QCTAL2) PBa [ 2 6 I PB1 {INTOAINT) OXTALZ) PB4 []3 [ PE1 (MISCANTHAING
GNpO4 5 [ PBO (AING) GND {fe 5 [1PB0 {MOSVAING)

ATtinyi Ly ATHRY12 (ky s oS 7 V=Y IS

ATtiny12 5 ATtinyll glac ;4

GO gy e Dous g pled 53w sed 5,80 5 5s ( ERASE ) OG> 5 SLL ey jad
ATtinyll glac.y jod

tesl 25 7 4% 4y (FSTRT, RSTDISBL , CKSEL2.0) "y 5508 5 (5hls 5 Sous o

L sy ) (START-UP) form Olj odiS asiia V=Y Jgde 0 ar g b o cpl  FSTRT
e (1) 02 (550l 2 3 ) e 4 Zew gl Zansd SLEEP glad

sy kb 5 Olg e S ! (04ek b o) RESET DISABLE (glims « : RSTDISBL
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VCC=27v (1} 4 ATTINY L1 (gl ; START-UP Sl fni ¥ Jade

START UP TIME
SELECTED CLOCK OPTION FSTRT FST
UNPROGRAMMED PROGRAMMED
EXTERNAL CRYSTAL 67ms 4.2ms
EXTERNAL CERAMIC RESONATOR 67ms 4.2ms
EXTERNAL LOW-FREQUENCY CRYSTAL 4.2s 42s
EXTERNAL RC OSCILLATOR 4.2ms 67ps
INTERNAL RC OSCILLATOR 42ms 67ps
5 CLOCK FROM RESET ,
EXTERNAL CLOCK 4.2ms 2 CLOCK FROM
POWER-DOWN
ATTINY UL (51 gt 2598 Dt ¥ Jyd
DEVICE CLOCKING OPTIONS CKSEL2.9
EXTERNAL CRYSTAL/CERAMIC RESONATOR 111
EXTERNAL LOW-FREQUENCY CRYSTAL 110
EXTERNAL RC OSCILLATOR 101
INTERNAL RC OSCILLATOR( FIX 1.OMHZ) 100
EXTERNAL CLOCK (00
RESERVED OTHER OFTIONS

ATtiny12 glac 33t

= (SPIEN. BODLEVEL ,BODEN, RSTDISBL .CKSEL3.0 ) oy 35t 8 shihs 5 50

3 35n Srae s SPT by Go b 35 Sen 5 ol S oAl B L 5ot SPIEN

L8V 31 VECC b 5 81 Al (2 3ok ) adis sl o (b 8 Glos BODLEVEL
S Gl Js XS o TS5 1 g 3 00 Ji 5 S s Can gy (T-V K3) 503 5wl
b 5,80 JoHls sy 305 Sl 27V 3 VEC b Sy BB el (5 ek g ey
ULA_) CKSEL3..0 stb\;...:: nl]ub A Al u-ll' FLALIN JS.U 4y r;y .LSUA [abuoTry 5 b t,:....:..ﬁ 3 el
XS g ens 3 15 3 50e (START UP) 65 2

Yol Jsdor G mewl e onl BROWN - OUT s 5 Sdas U35 b (glp @ BODEN
Rt PSS T szz’.)“"']"’)‘ L,""JSL.":"QJ- QJ}.&ML..:-U.JJ.—:-L ol [_g;_u-uuﬁ

LU 3OS (i 0) S ool S3eo%eb e b ool RESET DISABLE glas 4 RSTDISBL
SRtk g BB e o) o 4 RSTDISBL 58 aslizad pages VO Olye v > RESET

ek (1) 2 AES
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Ve Var.2 Veor+
RESET
THEOUT = houT 'i
INTERWAL
g S

BROWN-OUT Cowiss sy 0boj Y=Y S

BROWN-OUT e sl 1y Cllitos g V=3 J gt
BODEN , BODLEVEL BROWN- OUT DETECTION
U DISABLE
10 DISABLE
01 AT VCC=1.8V
00 AT VCC=2.7V

I, Start-up Ol s o= SIS BODLEVEL s g bacy 01 035 55,40 2 L : CKSEL3..0
J 33 s 2y bl o sl

P e Dy e d S e ol 3 S Tl il (glads s 0 JJJ.;_-A.J_a.;_-)}'k{Ql_,EL’.e
o o sy S &S 6 8 12MHZ Sl a3 L L RO 0%l U g Sa 5 00107
Sgdge azs 5 Koo I XTAL2 5 XTALL slagl,

ATTTINY12 () » START-UP Ol 5 phumaes <SS izt ¥ Jpitm

CKSEL3..0 | Clock Source %%g_:q.?\?;bDLEVEL gﬁg;ﬁ’g&feﬁx‘;&ﬁ;&
Unprogrammed

1111 Ext. Crystal/Ceramic Resenator | 1K CK IKCK
1110 Ext, Crystal/Ccramic Resonator | 3.6 ms + 1K CK 4.2 ms+ 1K CK
1m Ext. Crystal/Ceramic Resonator | 57 ms IKCK 67ms+ 1K CK
1100 Ext. Crystal/Ceramic Resonator | 16K CK 16K CK
1011 Ext. Crystal/Ceramic Resonator | 3.6 ms + 16K CK 4.2ms + 16K CK
1010 Ext. Crystal/Ceramic Resonator | 57 ms + 16K CK 7 ms + 16K CK
1001 Ext. Low-fraquency Crystal 57ms + IKCK 67ms + iK _K
1000 Ext. Low-frequency Crystal 57ms+ 32K CK 67 ms + 32K CK
olll Ext, RC Oscillator 6 CK 6 CK
0110 Ext. RC Oscillator 3oms+6CK 42 ms + 6 CK
6101 Ext. RC Oscillator 57ms+6CK 67 ms + 6 CK
0100 Int. RC Oscillator 6CK 6CK
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_ Start-up Time, Start-up Time, VCC=2.7V,
CKSEL3.0 | Clock Source VCC =18V,BODLEVEL | BODLEVEL Programmed
Unprogrammed
0011 Tnt. RC Oscillator 36 ms +6CK 42 ms +6CK
0010 Int. RC Oscillator 37 ms + 6 CK 67 ms+ 6 CK
0001 Ext. Clock 6 CK 6CK
0000 Ext. Clock 3.6 ms+6CK 42 ms+6CK
b o J g wals
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N

ATHRYISL sasa S 5 P=Y 83

ATtiny15L slacawy 5 s
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Gt 45 by Ja A8 0 s 1y 5,80 5 edd S g See s Denigy ap Sl 2TV
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g% Ol CKSELL.O (glac dad b Cn pl S ol SH fj\' S b Zem 5y 1 35
(XS o om0 1y 3 Ses ( START UP)

ol ts)'J‘JMUJ.: U.,.ab s O‘-" BROWN - OUT ,lus ;)§L¢.9 [;'IJJS Snd leﬁ : BODEN
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a3 O F e (055 0) S b (S50l b - Zawd RESET DISABLE (gliae 4; : RSTDISBL
Sroal g o b e D) e 4l b3S eslizal e gee WO Olge 4 (PBS) ol RESET
el (1) 02

Oyl oo V=3 Jgde 45 - g L) S start-up Ol S 35 0! 03,5 (552,460 5 b 0 CKSELLD
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11 DISABLE
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( X=DON'T CARE ) RESET DELAY 0loj bt V=Y Jgd

BODEN CKSEL | Start-up Time, Start-up Time, Recommended
[1:0] T ToUT 8t VCC = 2.7V T TouT at VCC = 5.0V Usage

x 00 | 256ms+18CK 64 ms + 18 CK BOD disabled,
slowly rising power

% ol 256 ms + 18 CK 64 ms + 18 CK BOD disabled,
slowly rising power

x 10 | 16ms+18CK 4ms+18CK BOD disabled,
quickly rising power

1 11 18 CK + 32 pis 18CK +8 s BOD disabled

0 11 18 CK + 128 pus 18 CK + 32 pis BOD enabled
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LS g0 e2liz] AVR RISC (g laas i @
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EEPROM ésls blis 4 FLASH LL'.J.! J.nj —
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20x 5 Ix 58 J 28 LADC JUS 11
smetis ADC JUIS' 8
20% 5 bx 8 J RS L el ADC JUKS 7
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=% 3 o> (INTERRUPT ) i3y pibio —
( IN - SYSTEM PROGRAMMING ) jide 543 ;5 (5325400 (510 SPI JU v bl )} =
( UNIVERSAL SERTAL INTERFACE ) USI Jb o bU5 ! s =
POWER - ON RESET CIRCUIT lia =—
BROWN ~OUT DETECTION CIRCUIT lke —
T Sl JalS gl s gl —
CMOS (53555l s WU S o 3 by b m2n Ol 5 =

(ATTINT26L) (g} 5 25°C <3V IMHZ ;5 i jan Uiy @
( ACTIVE MODE) Jé o= =—
15mA :25°C 4 SV 4 IEMHZ >

0.70mA :25°C 43V 3 IMHZ )»

(IDLEMODE ) (5,5 p = )5 —

0.18mA :25°C 4,3V 4 IMHZ ,»
LpA > : POWER - DOWN CJlm 55 =

(($5) Silhes slastly e
( ATtiny26L ) g 5.5V G 2.7V —
( ATtiny26 ) 5,4 5.5V G 4.5V —

SIS SlYils i @
{ ATtiny26L ) Lgb.! SMHZ G OMHZ ==
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[ADCONTOTY PDELE 1 h =
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{ADCEMINT) PATC] 13 22 NC GNOC)8 15171 AveC
(ADCEAING) PABE] 14 27 ONG f (ADCTXTAL1) PB4 |7 14[T1RM (ADC3)
pocn Pasd 15 ::ﬂm (ADCEXTALD PRE (8 13[1 PAS (ADCH)
s A - (ADCONTIITY) PG 3§ 12 |0 PAG (ADCEAING)
{ADCAORESET) Far |10 11 [ PAT (ADCBIAIN 1}
D
fFateazg
i B
- L

ATty [SL gty S 5 V=Y K0

ATtiny26 slac.y ;e

uaJS LSL}_ L' th.;.:s JJ'_J Jthpdp ‘l—\} A= JJJ—‘-" KL \_;«.b L.'..:JJJ:-‘B h:nlLJ aa ‘SUIJ ATTINY26

slas w1 JCJJ\....:LS)'J_JMUJ._.C;L:J.A4.304._:_";QL?‘:&J:{DL«:JJ.J;.:{L;AJLQJ::UJI{:A(ERASE)

el o S (5 54l

gl 5SS e (2355 0) Sy ) §50p%b 4 L o) RESET DISABLE (glas 4 : RSTDISBL

Sl o b Ssge 4 oy ol 35 eslital e ges VO Olge 4 (PB7) L= RESET

e (1 Jaats

3 b (S50 SPL Ul s 3o o 5l 5 Sen g ols (S 5upaali s oo bty e 3 SPIEN

ATHny26 sle o 50 4 el A=Y Jgdom

FU%“{,,‘F*::GH BIT NO. | DESCRIPTION DEFAULT VALUE
- 7 - 1{UNPROGRAMMED)
- 6 - I{UNPROGRAMMED)
- 5 - I{UNPROGRAMMED}
SELECT TF PB7 1S /O PIN OR 1 {UNPROGRAMMED, PB7
RSTDISBL 4 RESET PIN IS RESET PIN)
SPIEN 3 ENABLE SERIAL PROGRAM O {PROGRAMMED, 5P1
- AND DATA DOWNLOADING PROG.ENABLED)
EESAVE 2
- BROWN OUT DETECTOR
BODLEVEL H TRIGGER LEVEL 1{ UNPROGRAMMED )
BODEN 0 BROWN QUT DETECTOR 1{ UNPROGRAMMED ,
i . ENABLE BOD DISABLE }
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ATiny26 (slgzy Su 50 oS al 8=V Jgdor

——

FUSE LOW | BrrNo. | pEscripTiON DEFAULT VALUE
PLLCK 7 USE PLL FOR INTERNAL CLOCK 1{ UNPROGRAMMED )
CKOPT P SELECT START-UP TIME 1 UNPROGRAMMED )
SUTI 5 SELECT START-UP TIME 1 UNPROGRAMMED )
SUTO 4 SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 SELECT CLOCK SOURCE 0 PROGRAMMED )
CKSEL2 2 SELECT CLOCK SOURCE O PROGRAMMED )
CKSELI 1 SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSELO 0 SELECT CLOCK SOURCE 1( UNPROGRAMMED }

Lt 5, Sen ( ERASE ) 0Jnd S Olaj 55 3 odds (5500008 5 b 3ty Il 3 : EESAVE
SL—: UL.aj 32 EEPROM ;:.JL_D_J:N J}—; (Sfi)“—‘uf VLY EJ:JJ'"Q BLl ;’-1) JJ‘:'J‘ gsl.; EEPROM
27V IVEC b 3y 51 Al (Lo 3 5 ek g4l S oyl & boj - BODLEVEL
"—"':"u'll &5 ‘_,.vl.‘_, d"-’ .Lsda [y L, r.:.....:.a}e.l..:e dl.u;_,S._.a (_fl""b S 63 JJ..:'JJ'__H
L] sl ‘_ILI.’ Jjg.:l ‘_,,L’;-b S G 3 J).-: J:L.}'-‘—Ll :AY )1 vCC QL; ji:J_, J§1 ..L:-Ll shor Ls}.l_J‘L‘LIJJ
£, Ol CKSEL3.0 SUbioy oo & oy (o} 45 Zld S5 4 3¥ S b sy 1 5 S0
XS o et 50 1y 3,54 (START UP)

Vool Jador Gb el Cey ool BROWN — QUT Llde 3,50 03§ Jiab (51, : BODEN
el B LSS LS){.)“"‘UJ’. u.tlﬂ-,i‘_}:ﬁ QJ."‘”"‘!“:"‘-‘!'!U?.. J\.-:JL: aMdﬂJMU]{

SHS GAMHZ LS 5 g 305 o0 (550400 4 Jts PLL SMS (g3lklely (810 oaw ) : PLLCK
SHS s 53 fgmnds g0 il 3 95 23U @l SHS Olge 4 5355 @il 4 5 Xl w0 PLL

e 003 0303 e 5 ATTINY26 (o

BROWN-OUT jfuia (sl 1 JWs Calitaa = glawe 40— Jad

BODEN , BODLEVEL | BROWN- OQUT DETECTION

11 DISABLE
10 DISABLE
01 AT VCC=27V

O AT VCC=4.0V
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[E— FULASH AND
ADG CPUCORE RAM EEPRON
!
CLKABC
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o amoLoex
CONTRCHL UNIT
CLE FLARM
WATCHDOG
RESET LOGK TieER
POURCE CLOCK. WATCHA00 CLOCK
CLOEK WATCHDOG
BULTMLERER GaCKLATOR
¥ ¥ 4
214 .
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EXTERNAL RC | [ EXTERMAL CRYBTAL { |‘O™mesdcy Méuma
PLL CRIATAL RC
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CLKADC — ADC S

Sl 4 VO 5 CPU SHS 55 352 0 Easly & A5 0 o3liza! ot G810 S S 51ADC
S35 b s wbdar amt po gy il talS s Jlaags e Jol> 5545 U aziy HALT

Al el (g 2l

( CLOCK SOURCE ) S%s c'c.n

HB slalay a8 ey 4 Ol e o5 Cd gl SUS pbe gl slols ATTINY26 4 S
AVR SIS (5355 Olge 4y odd izl SIS 5 S il |, O ¢lyit FLASH el (g5 5400 5,
.aﬁwoalar;_ycﬁ.ﬁ)nqwbgf%;nmdﬁﬁﬁ\'1—\ Jedr b

41 5(PROGRAMMED ) o (552 jasl Sy (Slan 40 ¢ Wit b el plad 53 d }
oo ( UNPROGRAMMED ) 0485 (5 31 344t s o (Slinn

DEVICE CLOCKING OPTION CKSEL3...0 | PLLCK
EXTERNAL CRYSTAL/CERAMIC RESONATOR 11#1 - 1010 1
EXTERNAL — LOW FREQUENCY CRYSTAL 1001 I
EXTERNAL RC OCSILLATOR 1000 - 0101 1
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RESET DELAY TIME-OUT
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ATMEGA323 (5! START-UP (e § pmems 5 olinl #¥ o g

Start-up Time, Start-up Time,
CKSEL3..0 | CC=2.7V.BODLEVEL | VCC =4V, BODLEVEL | Recommended Usage
UnProgrammed programmed
" Clock, Fast Risi
0000 42 ms +6CK 5.8 ms + 6 CK g:;g“’c ast Rising
0001 30 us + 6 CK 10 s +6 CK Ext. Clock, BOD Enabled
Int. RC Oscillator, Slowl
0010 67 ms + 6 CK 92 ms +6 CK Rising Power(DEF AUUE’]
; iMlator, Fa
0011 4.2 ms+6CK 58 ms+6CK g‘iiil:fpoof‘f;m’ ast
"RC Oscillator, BOD
0100 30 s + 6 CK(4) 10 ps + 6 CK g‘r‘mb]gd scillator
. : iTTator, Slowl
0101 67 ms + 6 CK 92 ms + 6 CK ﬁ’i‘;n‘;‘;g\z‘;‘r"aw’ Slowly
0110 42 ms+6CK 5.8ms+6CK E’i‘s‘i'n‘;%(?\fe‘r“““’“ Fast
o111 30 ps + 6 CK(4) 10 s + 6 CK(5) E:;'b’l’;% Oscillator, BOD
1000 67 ms + 32K CK 92 ms + 32K CK E’;;S L‘“ﬂ'}""‘f"’q““cy
1001 67 ms + 1K CK 92 ms + 1K CK E:’:;S t‘;‘]’“"f"’q”e“cf
1010 67 ms + 16K CK 92 ms + 16K CK ggﬁ;‘gﬂ:““’“ Slowly
i1 4.2 ms + 16K CK 5.8 ms + 16K CK ggﬁ;‘gﬂr‘a“’“ Fast
1100 30 s + 16K CK(4) 10 s + 16K CK(5) g;{m' | Oscillator, BOD
Ceramic
1101 67 ms 1K CK 92 ms+ IKCK Resonater/Ext.Clock,
Slowly Rising Power
1110 42 ms+ 1K CK 5.8ms+ 1KCK gf;ﬁf;“;;‘j:f"“m" Fast
1111 30 ps + 1K CK(4) 10 s + 1K CK(5) gﬁg‘t‘,‘l‘:‘é’ Resonator, BOD

Ol BODLEVEL oy o e 4 oy o0l 5 Sdae : CKSEL3 , CKSEL2 , CKSELIL , CKSELD
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I6MHZ {5 5 > 16MIPS & s an o
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S5 4l b 51> EEPROM alablm ol 1024 e

335 SY 255 5l 100,000 b :EEPROM ahil 5 il
EEPROM :sls —dslis- 5 FLASH &b 5 |i5 v

( IEEE Std. ) JTAG bLi i obli @
JTAG L3t s o 3| LOCK BITS 5 FUSE BITS « EEPROM « FLASH &b (50 el —

ol Db pas .
4% !> 5 I;—2a PRESCALER L 2,8 ( TIMER / COUNTER ) 5LS - el g3 =
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PWM JUIS 4 =
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Ms0) FEB O} 7 34 O PAg (ADCE)  5CK) PBT O 2 31 [ PAG LADCS)
{5CK) PR O} B 33 [0 PAT (ADCT} RESET ] 4 30 [ PAT (ADCT}
Reeer 32 B ARer oo o s Tarp 20 0 ano
L}
vee O 10 31 GND a2 O 7 27 [ Avce
GND [ 31 30 0 AVCC XTALY ] & 28 [ PC? (TOSC2)
XTALZ O] 12 29 [0 PCT (TOSC2! jrxpy poo O ® 25 [0 PCE (TOSCN)
XTAL1 ] 13 28 B PCE (TOSC1! (Txpy PD1 ] 10 24 [ PCS (TDI)
{RXD) PDO ] 14 27 b PGS (TDH  (NTD) PD2Z O] 11 23 |2 PCd (TDOY
(TXD) FO1 [ 15 26 [0 PC4 {TDO) 1213141516178 %02 122
(INTO} PD2 ] 16 28 D PC3A {TMS) —oUoUnOOooT
{INT1} PD3 ] 17 24 D PC2 {TCK) SXEERO08TNY
{0C18} PD4 ] 18 23 [0 PCY {SDA} SERFREIEERER
{OC1AY PD5 ] 19 22 |1 PCO {SCL) CEECH SEEE
{IcP1} P06 [ 20 21 [ POT {0C2) ggggg gégg

Sy ey S YV S

ATMEGA32 sl s

il g4 A=Yy VT glad gl G oy 55 S0 90 1l ATMEGA32

Sy ol e d G ol (50l KEL 0120 (g0l p M gl &S 5, 5 s 1 OCDEN
A ey ! 0Aed (5 Ai 2 2 5b Jlab ON CHIP DEBUG 4o oS 355 g0 2ol ITAGEN
5 e ial¥l sl 5y 1 48 S IS SLEEP (slath 13 48 das e Sl 5 S 5} e
Al (1) 025 (6 32 340l 2 u.a}suln.;a_;_,.,ou;.fui!;}&dr;.___»

23 4§ JTAG) IEEE bl )} 5 juld 5 b 51 o S (55,00 » (s3ladled (51 20t JTAGEN
Aulad sl 395 (g0l (gl BLIE b 51 LS 9 Kee el b 8 3 S
g gn eslinad BLS S -t 53 PC2.L5 gladh
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25 slgtspd S50 peal V=Y Jgas

FUSE HIGH | BIT
BYTE NO. | PESCRIPTION DEFAULT VALUE
OCDEN 7 ENABLE OCD { ON CHIP DEBUG 1{ UNPROGRAMMED , OCD
ENABLE ) ENABLE )
MPROGRAMMED , ITSG
JTAGEN [ ENABLE JTAG ENABLE)
SPIEN 5 ENABLE SERIAL PROGRAM AND KPROGRAMMED , SPT
DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 OSCILLATOR OPTIONS {UNPROGRAMMED}
EESAVE 1 EEFROM MEMORY 15 PRESERVED L{UNPROGRAMMED ,
) THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)}
BOOTSZI 2 SELECT BOOT SIZE 0(PROGRAMMED)
BOOTSZ0 H SELECT BOOT SIZE XPROGRAMMED)
BOQTRST 4] SELECT RESET VECTOR KUNPROGRAMMED)

IS S\isd oS ab AT gl

FUSELOW | BIT | pEscripTION DEFAULT VALUE
BODLEVEL 7 EESE"IV‘N OUTDETECTOR TRIGGER | |\ /NpROGRAMMED )
BODEN 6 | BROWN OUT DETECTOR ENABLE grgzgfg)cammn - BOD
SUTI 5 | SELECT START-UP TIME 1{ UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0( PROGRAMMED }
CKSEL2 2 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSEL1 I | SELECT CLOCK SOURCE ({ PROGRAMMED )
CKSELO 0 | SELECT CLOCK SOURCE 1 UNPROGRAMMED )

Sy s Ol 3 Ses e 0l (G saal b Bt Do) g 4 &S SIS Lilsiil : CKOPT
e sl o en (sl 52 Y) g SIS e 53 45 515 CKSEL (slacas 4

wdibl> 5, 50 ( ERASE ) 02 SLs Oly s et Gl o s Sl > EESAVE
Sy Ol 43 EEPROM il gims 54 S saal ;4 S Sy 55 Jg 544 e SU, EEPROM
Bl gr b ghoma 3 ,Sa O

Olas 43 9 L yd oo 50l 9T Jpdr b BOOT sl jisie it (5, - BOOTSZO,1

A dal g ST BOOT Wil oyl ol 51 aal s (51l BOOTRST oy 5408 0 (5 1 y0bi



AVR sl a8y S YA

3 ool 3 0 G puaaal o ke - )2 45 BOOT s i3 ! : BOOTRST
VT Jgd b ) 53 el S b Sl Do g 53 g e S0000 s
Al o i Llos S jaseia BOOTSZI 5 BOOTSZO (glaciuy 5 pub 45 5ol

27V 3} VOC b 3y 51 ab (o St sl S pamab p oy ol & Sy : BODLEVEL
Sy ot 45 Gl A0S o D) ) e 0 Sl S S sy 255 S
350 5 ead Jlab 5 Ken JE s Cang) 355 S omly 4V IVOCRL Wy 81 A8k aas (55 5l
LS pr 55 1y

CAEL sdd Gyl el et 052 BROWN — OUT [l 3 Sdes 02 5 Jlad (g1 5, : BODEN
(N Jadm) sl 0l (S 505000 0 2 3 oy Doy e &y oy

33 S 33 ol 3, Shes 48 Wp S 0 03 5 S START -UP e sl (gl : SUT1 « SUTO
d 0 0303 e 5 HalS b a3 e SHS 2y

03l i Uals Jod e sl 53 VASY 2y 53 sy o) 3,Shes : CKSELS ... CKSELO
e INTERNAL RC OSCILLATOR @ IMHZ 5 S0 ) (510 S o3 i e el 05

BOOTSZO,1 5t j g Jas 5 BOOT alabls jlaie O3zt 8- J gdom

300TszA[B00TSED | ot | Puecs | A ticreces | Adiress | Addres
T T B[ [ swesm | B | s
1 0 e $0000 - $3DFF E0 - $3E00
¢ ! wodds | 16 $0000 - $3BFF s $3C00
v 0 worgs | 22 $0000 - $37FF $J800: $3800

BOOTRST vy b o g7 sy 13 sl Dozl VoY J g

BOOTRST RESET ADDRESS
1{UNPROGRAMMED) RESET VECTOR = APPLICATION RESET (ADDXRESS $0000)
O(PROGRAMMED) RESET VECTOR = BOOT LOADER RESET

BROWN-OUT s (gt 5 5iddy Calous o plaws V3-Y J gl

BODEN ,BODLEVEL | BROWN- OUT DETECTION

11 DISABLE
L DISABLE
a1 AT VCC=27V

00 AT VCC=4.0V
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Atmegal28 , Atmegal28L oluo pa> Y-Y

LS o a3lisa] AVRRISC (5 lens 5i @
¢S Fran Ol 5V LS —
At g Lt 1S SIS S 53 s 181 aS YU S L el p20s 133 (g1l =
Sl o ;3248
I6MHZ 1S 3 ;3 16MIPS b 26 pow =

Bl P PIFRP P g -t
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( WRITE/ ERASE )(95 S SU 5 o2ty 5l 1000 Subls : FLASH il (5 1l
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ol il CL 6K ao ol Clls —
Sl LG shs EEPROM aiil 2ol 4K —
03,5 SU 5 2 5k 100,000 <L : EEPROM abiil> g 5lat
EEPROM isls Cbla~ 3 FLASH &b J.a.s —_—

( IEEE 8td. ) JTAG bi3,l oLl e
JTAG bl ! b 3} LOCK BITS 5 FUSE BITS « EEPROM « FLASH &5l (5 3 jaals o —

B e g @
COMPARE X gi b5 3 132 PRESCALER U 2w 8 515 — Lol 33mm
CAPTURE « COMPARE (gla s (515 5 §;2e PRESCALER L iy [6 SIS - il g5em
st et PWM JUIS 2 e
S 16 52 7 555 ZoliB LPWM JUS 6 —
o 10 Jaws 4 S PUT Jupe JUS 8 =
SINGLE-ENDED .. JUIS' 8
bl ADC JUIS 7
200% 3 10x « 1x (.5 J 28 L JUS 5 gl hs
s ST s anlin Sy am
A 5 5%esd b (555400 |6 WATCHDOG —
( IN— SYSTEM PROGRAMMING ) jlan 21 (650 saeb o (51 SPT JU e bl ) =
SLAVE /MASTER &, 4 4 ( SERIAL PERIPHERAL INTERFACE ) SPLbL5 5 s =
(TWO = WIRE ) ancms 33 Il oo S5 55 & b3 51 25
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PPy oy v g @
POWER - ON RESET CIRCUIT —
& 24l 5 26 BROWN-OUT DETECTION —
i S IS 5 (gl i Al
SLEEP “Jl> 6 (5115
I 5 s (INTERRUPT ) aily s —
skl o NS I RC g%l (51510
((555) thas slajlly o
{ Atmegal28L )¢l 255 627V =
{ Atmegal28) L_3;!),_ 55V G 4.5V

SIS slels e
( Atmegal28L ) (gl » SMHZ G OMHZ —
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S3ACTEEILREZEREY
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(ICPANTYI PET (]9 TQF P 40 [PCS (A13)
3% Pe0 10 30 F1PC (A1)
(SCRIPBI [ 11 | OPGE (AT
IMOS1) PE2 O 42 IFHEPCE (ATD
IMISO) PB3 ] 13 36 PC (A
(OG0 PB4 O] 14 35 1 PCO (A%}
(QC1A) PBS 15 24 11 PGFD)
oC1E) PBE [ 1 a5 | PGOIWR,
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ATMEGAI128 sl 54
A2 VEY AT YT e i Gab oo g Sl 4 (g))ls ATMEGA128

PR T g Py S A | A T PR

EXTENDED BIT
FUSE BYTR NG, | DESCRIPTION DEFAULT VALUE
- I T(UNPROGRAMMED)
- T L{(UNPROGRAMMED)
- 5 - 1{(UNPROGRAMMED)
- R 1(UNPROGRAMMED)
N 3 - 1(UNPROGRAMMED)
- 7 - {{(UNPROGRAMMED)
MI103C i 1;;1(5)([3;;103 COMPATIBILITY 1(UNPROGRAMMED)
WDTON ] WATCHDOG TIMER ALWAYS ON I{UNPROGRAMMED)
35 lemiad Aot WY J e
FUSE HIGH BIT
AVTE NG, | PESCRIPTION DEFAULT VALUE
T UNPROGRAMMED , OCD
OCDEN 7 | ENABLE OCD ENABLE)
KPROGRAMMED , JTSG
JTAGEN 6 | ENABLE JTAG ENASLE)
SPIEN 5 ENABLE SERIAL PROGRAM AND KPROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 | OSCILLATOR OPTIONS J(UNPROGRAMMED}
EESAVE 5 | EEPROMMEMORY IS RESERVED | I(UNPROGRAMMED ,
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZI 2 | SELECT BOOT SIZE ((PROGRAMMED)
BOOTSZO0 | | SELECT BOOT SIZE (PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR I{UNPROGRAMMED)
35 slind i) e ub VE-Y Jguer
FUSE LOW BIT
BYTE NO. | PESCRIPTION DEFAULT VALUE
BROWN OUT DETECTOR
BODLEVEL 7| FRGOER LBV 1( UNPROGRAMMED )
BROWN OUT DETECTOR 1( UNPROGRAMMED , BOD
BODEN 6 | ENABLE DISABLE }
SUTI 5 | SELECT START-UP TIME [{ UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSEL2 2 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSEL1 i | SELECT CLOCK SOURCE ({ PROGRAMMED )
CKSELO 0 | SELECT CLOCK SOURCE 1{ UNPROGRAMMED )




AVR g lis, S AY

e Sl C'U Sy by Kb Sl rAL)LM.a MEGA128 y MEGAL03 y S 52 : MI03C
e 5o g als dllas pa Uy 550 93 00h 100% 5k s S opl (20400 1 L 013 0 63 o 5
.3 gai e3lizul ATMEGA128 3 ATMEGAI103  gl-

|, WATCHDOG (5,1;3p 5 sy oS 3 Jlad ;i WATCHDOG 5 b oy - 53 : WDTON
b LS 5 s ated WATCHDOG 238 (§ el o ol S Slas s £5 (s hht,
&S a5y 1) WATCHDOG (5,133 ¢

Vo ol e ey gl (Sl KL Al (g pael p LS gl &S 55 50 52 1 OCDEN
A O‘-l Odd gyl oyl Jl=3 ON CHIP DEBUG e a5 3 gon A el ITAGEN
O e i3l Gty 345 ol &8 S IS SLEEP glath 3 o as o Ol 5 S 5l plgmen
.L:....ul(l}ameJuUﬁy}&QJ}pq;ﬁ;ﬁl.aﬁJaw

33 45 (TTAG Y IEEE bl s lilul 5 b 5 g Sos (65000l 2 ladind 5h 2wt JTAGEN
les ealinnd 3 g3 (g5 sasli gl LI Y pl S e g Sy ol Jlad 5 3 e I
ab o sl SPT UL 2 b 5l 5 S g 0dd (550 2 2 B Ay &I 3 SPIEN
S o ol 3,5 e 0 (S0 ey oy g 4 45 SHS ) : CKOPT
L W] (\)Wd)ﬁﬁ)aﬁa)bCKSEL Sl 4

adail y,Sw ( ERASE ) 0ud SU Ohe) 43 5 00 $pusaebip o b i - 45 EESAVE
93t Sy by 55 EEPROM ol gime 54 (550 p0ak &5 J550 55 Jg 355 0 S EEPROM
Koo b yima 5 oo

VO-F i e 48 BOOT aliils jiide sl 5l s pLanies : BOOTSZO , BOOTSZI
dasle yayol 5 aali s (g1 2 BOOTRST a3 god OS5 30000 lo3 53 5 g oo (§ 3150k p
4% dal g 31 BOOT

9 e Sl o p A Sl 55 45 BOOT Cewis) sbd D) (gl 2w ¢t BOOTRST
w VET Jade B g Lls wJaT‘_g-j_JuUj‘:;u.aJa_,c,ﬂm(}OOO S §5 b w-)af
Al o i Hle3 S aseta BOOTSZI 3 BOOTSZO (slains g 45 s o]

BOOTSZO,L ($biln g o i BOOT aliblo jltin Clinzil VOV J g

Application
Boot Boot Flash Boot Reset
BOOTSZ1 |BOOTSZO Size Pages Flash Addresses Address
Addresses
512 - 3 B
1 1 words 4 $0000) - SFDFF $FE0OD -$FFFF $FL00
1024
1 1] words 8 $0000 - $FBFF | 3FCO00 - $FFFF $FCOD
0 1 2048 16 $0000 - $FTFF | $FR00 - $FFFF $F800
words
[i] 0 4096 32 $0000 - $EFFF $F000 - $FFFF $E000
words
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BOOTRST "oy § b Jam g5 i 513 1 o poT Slbtil  YP=Y J gl

BOOTRST RESET ADDRESS
1{(UNPROGRAMMED) | RESET VECTOR = APPLICATION RESET (ADDRESS $0000)
HPROGRAMMED) RESET VECTOR = BOOT LOADER RESET

BROWN-OUT i (g1 5 5ty Calidus o glaw VY=Y J gotor

BODEN , BODLEVEL | BROWN- OUT DETECTION
1 DISABLE
10 DISABLE
01 AT VCC=27V
00 AT VCC=4.0V

27V SIVCC aub 3Ly ;81 a8k (Lo 3 0 ) e § oyl s Sy ool & il : BODLEVEL
e et S Jles AS e e by s 3 0ded JUad 5 S0 J s s 355 5wl
3odes Jlad 5, Sn s gy 08 Soml AV SIVOC Gl Sy 81 sk sl (55 ek,
K g LS 'Jf':“'":"'"

(sl o ol (WY Sy 1) BROWN - OUT s 5,Sdas 335 Jleb (g, : BODEN
.Q....ln.L:.JLgﬁJuUﬁué}dL:Q)ﬂqc.ﬂwl.m@a,&.téjuuljﬁ

o 53 Wl 3 Shes 453 g0 03 MG START -UP 0l j Al (511 o 93 o)  SUTIL SUTO
el 005 0383 s 57 IS o e (5L 93 (V) s VS
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sk o S J s RC ) ol (glola—
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(Mos1) ras of 1 32 b Pas [ADCH) (S8} PB4 5 36 7 pag (ADCA)
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5cKy PBT 3 31 [ PAS (ADCS) (MISO)PEE ] 7 34 11 pag (aDCE)
FESET O« ac [0 FAT (ADCT)
vee o 5 29 5 AREF {SCK)PB7 ] & 33 0 pa7 (ADGT)
cnp O e TOFF 28 b AGND RESET H 9 32 0 AREF
xTaL2 §r 27 [ AvEE vee 0O 1o 31 AGND
XTaL1 O 8 26 [0 FCT (TOSO2) GNO [ 11 30 O AVEC
{RXD) FOD ] & 26 [ PCE (TOSCY) xtaL2 o 12 20 [0 PCT (TOSC2)
RbER Al I ol =R xTaLs o 13 28 |1 PcB (TosCY)
tinre) Foz 13, 15, .17, 18 24 {RxD) PDO ] 14 27 | PCS
12 "4 16" 18 "20° 27 {TXD) PD1 ] 45 26 b rca
Uuulirooooa {INTD) PC2 O] 18 25 O PCI
ﬂ'ﬂﬂl‘\-uDD—Nﬂ
Co0a8ozAULY {INT1) PR3 17 24 1 PC2
ﬁﬁﬁﬁﬁ zpoaan {oc1B) PD4 ] 18 23 O PC1 (soay
cEEay 3§ {oc1a) PDS ] 19 22 P Pco (sel)
zpoto 22 {ICP) PDE [ 20 21 g PD7 jOC?y

Sk g S PSS
ATMEGA163 slacas )4
cdl e VAT S WASY e st b o 3ab ol 83 (g1 yls ATMEGALG3
a3 g Kgda Syipmal p YouF Jadm 5do BOOT akiilolaie Slsasit (gl 0 : BOOTSZO,1
A dal gt ST BOOT il w31 adl ; (61,1 BOOTRST g 3 pub O (8 33l o
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IV IVEC b 3L 81 aisb (Lé bt s (6504l e ol 45 il s : BODLEVEL
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35 WS st sl VAT J g

FUSE HIGH BIT
BYTE NO. DESCRIPTION DEFAULT VALUE

- 7 - 1{UNFROGRAMMED)

. 6 . 1{UNPROGRAMMED)

- 5 - 1{UNPROGRAMMED)

. 4 - L{UNPROGRAMMED)

. 3 - {{UNPROGRAMMED)
BOOTSZ1 2 SELECT BOOT SIZE 1{UNPROGRAMMED)

BOOTSZ0 i SELECT BOOT SIZE I{UNPROGERAMMED)
BOOTRST 0 SELECT RESET VECTOR I{UNPROGRAMMED)
15 slgid i oS Sk VAT g
FUSE LOW BIT
BYTE NO. DESCRIPTION DEFAULT VALUE
BODLEVEL 7 B O N OUT DETECTOR TRIGGER | | ;NPROGRAMMED )
opern 1{ UNPROGRAMMED ,
BODEN i} BROWN QUT DETECTOR. ENABLE BOD DISABLE )
SPIEN 5 ENABLE SERIAL PROGRAM AND 0{PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)

- 4 - 1{ UNPROGRAMMED }
CKSEL3 3 SELECT CLOCK SOURCE { PROGRAMMED }
CKSEL2 2 SELECT CLOCK SOURCE K PROGRAMMED }
CKSEL} i SELECT CLOCK SOURCE KUNPROGRAMMED }
CKSEL{ 0 SELECT CLOCK SOURCE  PROGRAMMED }

BOOTSZ0.1 g8 b Jams y BOOT il e itszt Yo¥ (J g
_ - e ———— I
Boot Application Boot Flash Boot Reset
BOOTSZ1 | BOOTSZO Size Pages Flash ddresses | Addresses Address
128
] words 2 30000 - $1F7F $1F80 - $1FFF | $1FR0
256
0 words 4 30000 - $1EFF $1F00 - $1FFF | $1F00
512
1 words 8 $0000 - $1DFF $1EDO - $1FFF | $1EQ00
1024 )
0 0 words 16 $0000 - $1BFF $1C00 - $IFFF | $1C00
BOOTRST RESET ADDRESS
1{UNPROGRAMMED) RESET VECTOR = APPLICATION RESET (ADDRESS $00{0)
WPROGRAMMED) RESET VECTOR = BOOT LOADER RESET




AY  MEGAAVR ol 38, Sa

BROWN-OUT ,tie (51 ; 50y sliinn - pla VY=V Jpor

BODEN , BODLEVEL BROWN- OUT DETECTION
1 DISABLE
10 DISABLE
{1 AT VCC=27V
[ILH] AT VCC=4.0V

54 gn (5 04ab s SPL U 30 o 51 9w 3 0 ($ ol p 2 3 5 - 5 - SPIEN

P o SHE t_gr: Ol BODLEVEL oy o) o w lacs -l a).il.u- : CKSEL3 ... CKSEL{
u—U—bRC ))3){-_-—#. (0010} u.p)_!u:..:..._: LSMJ_.SL’_A d"":—‘ v d_g.J._a- 4y dor g L
o] c_f'\"lﬁ'b E«:QJ.J- Obe3 b INTERNAL RC OSCILLATOR @ IMHZ

ATMEGAI63 (51 ,; START-UP 0l g pimw SSHS Dbzt YY=Y J g

Start-up '[-'lme, §mrbu—p_ﬂ‘ime,
3.0 | BODLEVEL BODLEVEL Recommended Usage
Programmed programmed
0000 4.2 ms+6CK 58ms+6CK Ext. Clock, Fast Rising Power
0001 W pus+6CK W0ps+6CK Ex1. Clock, BOD Enabled
0010 67ms +6CK 2 ms+6CK Int. RC Oscillstor, Slowly Rising Power{DEFAULT)
001l 42ms +6CK 58ms +6CK Int. RC Oscillator, Fast Rising Power
0100 Hps+6CK 10 us+6CK Int. RC Oscillater, BOD Enabled
o101 67 ms +6CK 92 ms +6CK Ext. RC Osciltator, Slowly Rising Power
0110 42 ms + 6 CK 58ms+6CK Ext. RC Qscillator, Fast Rising Power
0411 J0us+6CK 10ps+6CK Ext. RC Oscillator, BOD Enabled
1000 67 ms + 32K CK 92 ms + 32K CK Ext. Low-frequency Crystal
10601 67ms + IKCK 92ms+ IKCK Ext. Low-frequency Crystal
1010 67Tms + 16K CK 02 ms + 16K CK Crystal Oscillator, Slowly Rising Power
oLl 4.2 ms + 16K CK 5.8 ms + 16K CK Crystal Oscillator, Fast Rising Power
1100 30 ps+ 16K CK 10 ps + 16K CK Crystal Oscillator, BOD Enabled
1101 67 ms IKCK 92 ms+ IKCK CeramicResonator/Ext.Clock,SlowlyRising Power
1110 42ms+ 1K CK S58ms+ IKCK Ceramic Resonator, Fast Rising Power
1111 30 us + 1K CK 10 s + IK CK Ceramic Resonator, BOD Enabled

Atmega8L , Atmega8 o sz  O-Y

S oo e3liiw] AVRRISC (5 lens 3h e

Ly g |l S SUS S L TSNS W LS L Jeall ) 5203 130 g s —

$3 )5 ey 3248 =
I6MHZ .S 5 ;3 16MIPS b e o =




AVR sl i€y S AA

BRI ERPI P T - HER
Sl B As1s FLASH alail> ol 8K =
(WRITE /ERASE ) 02,5 Sb 5 52d b 10000 obls ; FLASH abasl (sl
SRAM _Jstls abail> =yl 1024 —
Syonab s J3 Jstls EEPROM dadl> ol 512 —
03,5 SL g xdgi )b 100,000 <L :EEPROM il 550l
EEPROM isls —bli= 4 FLASH :u.l.;JJ. ‘_},45 —_—

Sl s g ¢
COMPARE 4 (551> 5 !;2s PRESCALER L 2,8 35— ol goem
CAPTURE 3 COMPARE (slad4 (sljls 5 13me PRESCALER L 216 3l5 - Lol S =
PWM JUiS 3 —
MLF 5 TQFP (sla (5iudims 33 Jioms 4y S JUT Juks JUIS 8 o
s 10 2 L JLS 6
=8 i L Jils 2
PDIP (gtudioms 53 Joomss 4 S 6T Jiw JUIS 6 =
S 10 c3a b JUs 4
e 8 o L JUIS 2
I53ma 53wl by (REAL -TIME CLOCK } RTC ¢l i3 ==
St ST eseslin e
Syoaab BB JLw USART =
S el b (6555440 5 |5 WATCHDOG =
( IN - SYSTEM PROGRAMMING ) s J515 (552 5400 5 (51 SPI Jls pow Sl 5l =
SLAVE L, MASTER =5 30 45 SPI JL ,o0 bS5l b5 o
(TWO - WIRE ) topn 33 JU o 5551 b BL3 1 Colils

PHS3K0 0519 St g @
POWER - ON RESET CIRCUIT =
ADC NOISE REDUCTION . POWER ~ SAVE POWER ~-DOWN ) SLEEP ~Jl>= § Shls e
( STANDBY ; IDLE,
)5 3 1 (INTERRUPT ) 4y golis =
ol 0, IS A3 RC S Gl (gl)ls —
Sl Nls 3 Slas =

CMOS (559955 Ja 5 Wy b s 3 by 3 peae O 5 =



A%

MEGAAVR ;ola )08 § S

25°C L3V (AMHZ ;3 b jas Sl g @
(ACTIVE MODE) 36 mA Jix =l =
(IDLEMODE ) 1.0mA (5,5 o o ;3 =
SpA > : POWER —DOWN =l ;5 =

(6)8) Sller slastiye
{ Atmegal8L )‘_;lﬁ 550527V am
{ Atmega8) 1.5')‘. 5.5V 5 4.5V ==

SIS slgls o
( AtmegasL) ! ,» SMHZ G OMHZ —
( Atmega8 ) 5! » 16MHZ G OMHZ —

A ti_,.‘.l,lfo b yhs .

Ly
(RESEM PCeC]Y w28 |1 PGS (ADCS/SCL)
(AXD) PDO ] 2 27 [0 PC4 (ADGA/SDA)
(TxD) PO1 03 2601 PC3 (ADCS)
{INTOy PD2 ] 4 2sp ez (anc)
(NT1) PDaC]s 24[1PCT (ADCT
{XCK/T0) PD4 [} 6 230 PCo (ADCO)
voed7 223 GND
GND O 8 21 [0 AREF
(XTAL1/TOSC1) PB& O] 9 200 AVCC
(XTALZTOSC2) PBT O] 10 19 |1 PBS {SCK)
Theps 11 18 1 PB4 {(MISO)
{AIND) PD6 ] 12 17 [J PB3 (MOSI/OC2)
(aIN1) PD? O] 13 16 {1 PB2 {(5&/0C1B)
(cP1yPBe ] 14 15 pa1 (oc14)

MLF 5 TQFP 4.l 32 4 PDIP o\ 28 —

LﬁbLﬂ u-.S)J.
PR
K
s5ol §g
EEE28S
- b R B
SEE38FE8
aOfnNnOon@nn
/S U R3858&Y
{INT1) PDZC] ¥ O Oz-t:lnm {ADC1)
(KCW/TO PO ] 2 23 [T PCO (ADCO)
GND [ 3 TQFP 220 ADCT
voc 4 TODVI&W 21 0 GND
GNDG S 20 0 AREF
YooOe 19 0 ADCE
TALITOSC PREL] 7 18 0 AVCC
{(XTALZTOSCZ) PBY L2 17 [ FBS {SCK)
Q?:.“.!‘.’!.“-’Q
LIIGIHEUUULJ
X33 L L
= = rFrLdoa
tgiésggg

ATMEGAS (suly s oS 5 O-F K2

ATMEGAS (5l ;0

0 Glie o 00l OIS YOV YF=¥ o 33 53 45 ol Sy b Sul g5 (51,15 ATMEGAS
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-
FUSE HIGH BIT
I i NG, | PESCRIPTION DEFAULT VALUE
SELECTIFPCG IS /O PIN OR RESET | 1{ UNPROGRAMMED , PC5 1S
RSTDISBL 7 PIN RESET PIN )
1{ UNPROGRAMMED , WDT
WDTON 6 WDT ALWAYS ON A WITOR )
PN ] ENABLE SERIAL PROGRAM AND O(PROGRAMMED , SPI
* | DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 OSCILLATOR OPTIONS 1(UNPROGRAMMED)
CESAVE ; FEPROM MEMORY IS PRESERVED | 1(UNPROGRAMMED ,
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZ1 2 SELECT BOOT SIZE (XPROGRAMMED)
BOOTSZ0 1 SELECT BOOT SIZE O(PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR | (UNPROGRAMMED)

35 Slemiad S oS Sal YO-Yd g

FUSELOW | BIT
S M | DESCRIPTION DEFAULT VALUE
BODLEVEL 7 EESXN OUT DETECTOR TRIGGER | | \;NpROGRAMMED )

BODEN 6 BROWN OUT DETECTOR ENABLE glgﬁgfg?mmmm -BOD
SUTI 3 SELECT START-UP TIME }( UNPROGRAMMED )
SUTO 4 SELECT START-UP TIME % PROGRAMMED )

CKSEL3 3 SELECT CLOCK SOURCE 0 PROGRAMMED )

CKSEL2 2 SELECT CLOCK SOURCE 0( PROGRAMMED )

CKSELL 1 SELECT CLOCK SOURCE 0( PROGRAMMED )

CKSELD 0 SELECT CLOCK SOURCE 1( UNPROGRAMMED )

Iy 4 PCE aly a0l (30000 0 b o g5 44 PCE 2 3 i ZIl>- 5 : RSTDISBL
355 o 03kizul IO &b

|, WATCHDOG «(5, 53l 5 simusls iS5 JWS 6 WATCHDOG 15,3,y <l 53 : WDTON
ol gy ddsar WATCHDOG 535 (§ s saal St il 8 5oy Jy &S (53000,
ol 3 g (S p4ali 5 SPT JU e 3o 3 5 50a 5 0 kd 504l 1 o b e Sl 5t SPIEN
Al gad g gtand JB s e (8 5aal pp AS S S

Ut 0! 3,50 b 085 (igtabi g 8 3 e g g &S SUS OlATH Ly - CKOPT
ol s ol oad oan S 53 VASY sy 5 oS 550y CKSEL glaca 4 (Saes

s bl 5, Sw (ERASE) 0h3 Sy Ol )3 5 edds (53,0l 5 2 8 o Sl 55 : EESAVE
Sy Ol ;3 EEPROM Sl gmes 5 95 (i jasls p 45 3900 33 Jg 39 oo S|y EEPROM

e o B girer (5 Kor DA



Y MEGAAVR sl 8, S
O3 35 5 Jiypn 53l y Y5 St o BOOT alailon ke olaZl (51, : BOOTSZO,1
S dal s 5Ll BOOT abadl o ysT 51 sl (gl -1 BOOTRST Gy 5pd 0 (6 juyasbi
oo (Sl o5 e B 534S BOOT s Hho p wilindl !y & BOOTRST
).-,_:.-’dg,_.NJJI4.!L:.A.A.HLSJJ!JJ.!w};iéﬂ)‘ﬁuﬂg)ﬂ)J};ﬂ1$0m h:—-ﬂé)_)‘;xud_)ai
Al o yeis Wles § asiie BOOTSZL s BOOTSZO (glac.y
2.9V IVCC al 5Ly 31 a2 (o3 2 ) edd (631,400 5 S o) 45 5Ly : BODLEVEL
L..:.fu_ﬂd&uj.ww@d)l)ﬁw}audm;é&b ;MGJ’}—""‘;CLJ_Q
st Jlwd o, e s Ceiig) 353 Sl 4V SIVEC b Wy 31 sl el g0k
A g, ) 3 S
CABl et (g aal g ol S ol c BROWN —OUT e 3 Sas 03,8 Jlad (g1 ,s : BODEN

BOOTSZ0.1 (3Wy 5 4b Jow 5 BOOT il jltis Llinst  ¥F-Y J guton

L Boot Pages Application Boot Flash Boot Reset
QOTSZ1 |BOOTSZ0 | Size B | Flash Addresses |  Addresses Address
i 1 128 4 | 0x000 - OxFTF OxFS0 - OXFFF | OxF80

words T
t 0 256 8 | 0x000 - OxEFF OXFO0 - OXFFF | 0xF00
0 : 312 | 16 | 0x000- 0xDFE OXEQQ - OxFFF | OxE00
0 0 loze 32 | 0x000 - OxBFF 0xCO0 - OxFFE | 0xC00
BROWN-OUT jla (g1 3y Lalen - o YA-Y J g
BODEN, RODLEVEL | BROWN- OUT DETECTION
11 DISABLE
10 DISABLE
01 AT VCC=2.7V
00 AT VCC=4.0V

D 33 G 93 (il 3 Shas gk g 63 SIS0 START —UP ey bt gl : SUTT SUTO
IR P - PR Y st ] Sals Jab eea (lgl > VAT
0315 i 5 HalS i pnad (SlgBh )3 VAT t5y 5 s ol 3,50 : CKSEL3 ... CKSELO

I P



AVR gu a8, S AY

ATMEGASSISL , ATMEGASS1S olopas  7-Y

o &S o s3kiid AVR RISC (5 lane i @
oS e Ol YWy G —
Ly Ll S SAS S 55 s 13814 W S L Jeall; g2 130 (g1 fs =
S22 s ; 32¥8 -
16MHZ u....ls",.a 5 16MIPS =
b dals 5wl o il @
A5 S 506 LB FLASH il ool 8K ==
{ WRITE / ERASE )3 8 Sy 3 by 5L 10,000 <l : FLASH akail> (5,0
SRAM ddasl> sl 512 =
ol Bl Lyl 64K as el Skl =
Gy LG Lol EEPROM dlisl> ool 512 =
33,8 SU 5 i g b 100,000 ol :EEPROM alail- (55l0h
EEPROM ésls oblis 4 FLASH LUﬁ J.a.;—
b S g @
(glslis 14 5 1pmes PRESCALER L 2 8 ( TIMER/COUNTER ) il - oG S5 =
CAPTURE , COMPARE (gta4 (51,15 3 V324 PRESCALER U 20 16 3lS — o5 S e
PWM JUIS aws =
Sty 6 Jb e USART —
s S LT s S elie S —
A 5 5t b (6505000 5 b3 WATCHDOG —
( IN - SYSTEM PROGRAMMING ) jlas st (5 50 yauli 0 (515 SPE JU jor Jols
MASTER / SLAVE 3 goo 43 SPI JU; e L5y Zulili —

PRSI S 0y s gas- @
&32yub ; J5 BROWN - OUT L. y POWER - ON RESET CIRCUIT —
ot o llS SIS RC okl (g1l =
POWERDOWN ) IDLE (slad j5 o i =
) 5 Jots (INTERRUPT ) 4iiy sl —
(IDLE ,STANDBY . POWER —- DOWN ) SLEEP 4 3 i ls—

s s 3 S



AT MEGAAVR sla) i, Ko
CMOS (650555 ko g YU e o 3 iy e Ul 5=
(555) Flbas sladldy @
{ ATMEGAB8515L ) &5")‘. 55V U227V e
({ ATMEGABS51)) ‘_glJ._. 5.5V 5 4.5V =
SN sleiS o
{ ATMEGABS513L ) Lﬁ‘j SMHZ U OMHZ =
{ ATMEGAR8515 ) tﬁ"_r! 16MHZ & OMHZ ==

Sl MB(HIO) s 7 ($355 Jas 35 =
MLF , TQFP (PLCC 5 4k 4. PDIP ¢ 55 44, 40 o

sl &-‘gs); L]
LI B
#Z 2 :g 8588 v
weLe2g T {ocorTo) PRO 1 avee
§E§E§g§§§3£ anreilz PP a05eaotano)
AR QROOAOMACn tAIND) PB20)2 38 [ PA1 (AD1)
oI ONT e (AlN1) PR3] 4 37 O Pa2 (AD2)
(MOsI) Pas 7 o] 38 [ PA4 (AD4) (a5} PB4 ]S 35 [1PA3 (AD3}
Mso)PBs )8 38 ] PAS (AD5) {MOS|) PB5LE6 28 [1PAd (AD4)
{SCK; PE? ]9 37 T1PAE (ADSB) (MISO) PEE ] 7 340 PAS (ADS)
REsET O 10 36 [1PAT (ADT) (SCK)PB? 8 330 PAE (ADB)
(RxD) PDO ] 11 35 [1PEC (ICP/INT2) RESETs 32 IPAT (AD7)
nerd 1z PLCC 34 O ner (RXDyPRO O 10 3 gpec ucn:mrz)
{TDX) PO10] 4 30 A PE1 (ALE}
(TXD) PD' [ 13 53 LIPE1 (ALE) {INT0) POZ ] 92 29 [IPEZ (OC1B)
{INTO} PD2] 14 32[JFE2{OC1B) (NT1 PO3 T 13 201 9c7 ar8)
{INT1}PD3 L] 15 2 FIPCT {(A15) (xcK) poda o 14 2701 PGS 1Ara)
(XCKyPD4 [ 16 20 HIPCE {A14) ©ciA) pos 15 26 11 PCS £413)
oAy PosC 17, R 29 [APCE (A1) R eos o 18 25 1pCa A12y
e s s Ba LA S @Gy porr] 17 24 I PC3 (A1)
= - @ XTAL2C] 18 23 APE2 {A10)
§2g§5¥§8§3§ XTAL1L] 19 22| 1PC1 (A8}
EE‘K = ggocy GND ] 20 21[1PCO (AB)
-~ =SLzg

PHUPORTENLZ R 20 g LS

ATMEGASS15 s\ ) aub
i VoY YA gla gdo Gl S b sl g0 sls ATMEGARSSIS

ol il 7 6 Sen SIS (6115 ATIOSS1S Sl plo3 y 0 g2he ATMEGASS!S : S8515C
ot Sl b Ol e e g g0 S S 8y (g Jy Al Salian pa b e 5 S 90
5V ATI0SBSIS (o agy s 53 g sls Cdian b Ly 1) S g3 5 100% ) pbo 41 S od
5 g5 e3Liz) ATMEGAS515
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FUSE HIGH BIT
BYTE NO. DESCRIPTION DEFAULT VALUE
$8515C . AT9054414/8515 COMPATIBILITY 1( UNPROGRAMMED )
MODE
1{ UNPROGRAMMED , WDT
WDTON 6 WDT TIMER ALWAYS ON ENABLED BY WDTCR )
SPIEN 5 ENABLE SERIAL PROGRAM AND O(PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 OSCILLATOR OFTIONS 1{(UNPROGRAMMED)
EESAVE 3 EEPROM MEMORY IS PRESERVED [(UNPROGRAMMED ,
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZ1 2 SELECT BQOT SIZE O(PROGRAMMED)
BOOTSZ0 1 SELECT BOOT SIZE O{(PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR I{UNPROGRAMMED)

355 SWemigd 5 oS ek TY gl

FURTEW | BT | oescripTioN DEFAULT VALUE
BODLEVEL 7 | BROWNOUT DETECTOR TRIGGER 1{ UNPROGRAMMED )
BODEN 6 | BROWN OUT DETECTOR ENABLE gggﬁg?RAMMED »BOD
SUTI 5 | SELECT START-UP TIME 1{ UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0( PROGRAMMED
CKSEL2 2 | SELECT CLOCK SOURCE 0{ PROGRAMMED )
CKSELL 1 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSELO 0" | SELECT CLOCK SOURCE 1{ UNPROGRAMMED )

1y WATCHDOG (¢ )\l 5 tily 51,8 3 Jlad & WATCHDOG 5 3t 2l ,3 : WDTON
L 1y g5 wlranr WATCHDOG 5 34 Sl p S cpl &S Glag Js a8 glulely

Dy g Sl p SPL L e 5o b 1 o Ka 5 0dd (63 54ali o 3 Ay > o i SPIEN

RSP SOV IR PN RS TR VP - S ST RAPIDT ST 4 Y4 SR Sy w1 CKOPT
e ol uad pan Glml 53 YAST 2 53 oS 505 CKSEL (glaca 4 O

il 5 5o (ERASE ) O3 Sb Ol 5o 5 edkli (gyaalip 5 3 5 b= 3 : EESAVE
Sk Ol s EEPROM O sime 33 (535 540l &S SIye 33 P 355 4 Cewis,; EEFROM
Lle o B gdma 5 SKa DA

Obj 33 5 Kipdipr Gusmly VAT gt Gb BOOT il jltie Asusl (51, : BOOTSZ0,1
A% aal s 5T BOOT W= eyl 5l web 5 (g1 o « BOOTRST Cnat Jged DS (5 51000 5



U0  MEGAAVR jslajl,sS Sor
BOOTSZO.1 (§Uacay j 3sb die 3 BOOT alail jltis izl YA J g

- — I -
T e T I e el e
1 1 128 4 | 0x000 - OxE7F 0xF80 - OXEFF | OxF80
1 0 26 s | 0x000-OxEFF | OXxEOO-OXFFF | OxFOO
0 1 ?vi:zrds 16 0x000 - 0xDFF OxEO0) - 0xFFF OxEQD
o 0 1024 32 | 0X000-0xBFF | OxC00 - OXEFF | 0xC00

BROWN-OUT s (g1 2 50y ke - glawr ¥Y=Y J g

BODEN , BODLEVEL BROWN- OUT DETECTION
11 DISABLE
10 DISABLE
01 AT VCC=2.7V
00 AT VCC=4.0V

oLl (il o A yme Al 3 48 S BOOT Zewis; J13 0 szl gl ot BOOTRST
a0 45 ol 4 Gy Mo o3t S pomali g e 53 g ol $0000 i) 11 ol s
My o i lo3 S @i BOOTSZI y BOOTSZO (slacw

27V 3 VCC 4l 5y 81 Al (o 3 k) oo Sl a0l € 5l - BODLEVEL
RN IS P ST LAV S PRI S P TS S AT
5 oodd b g K S Cemgy apd Sosly 4V I VCC &l SU Sl ead (550,00
S g Zeni$ ) 5 95

LSl edd (sl el D ol « BROWN — OUT jlia 5 Slas 03,5 Jlad &l : BODEN
Y=Y gt ko Zend 0 (g yaalipr o B o St 0 Sy

Ui > e 33 ol 3,Khes i g g0 031 )\ START -UP Olej wolssl g1 1 SUTH « SUTO
il 0 033 e 3 SIS b pomd (st 3 VAT

S sb 4 b oen Bl 93 MASY sy s e b 3 Shes : CKSEL3 .. CKSELO
PRI P - £ s

ATMEGASS35L , ATMEGAS8535 oilvo sa> V-V

LS g 03kl AVR RISC (g lens i@
(S Pprar Ol 5 VY o) =
gl gt |t e SHS K 53 4 ST a8 Wy g sl g2 130 (g11o =
b1 I - _J32*8——
SIS T



AVR g s, e A
NP als g aabip ¢ ail @
S (5325040 ¢ 5 FLASH dail> oyl 8K —
( WRITE / ERASE )3 S S 5 2dp 5L 10,000 ol : FLASH bl g laly
SRAM ahil~ oL, 512 —
G40 G 13 EEPROM sl ool 512 =
038 Sy 5 b e 5l 100,000 Sl :EEPROM dasl- (551l
EEPROM isls ~blis 5 FLASH LUJ._- L}.u —_—

S Sl g @

COMPARE 4 (g1, 5 152 PRESCALER L 2w 8 315 — Ll 53w
CAPTURE , COMPARE (glaJ4 (gl,'> 3 152 PRESCALER L ;2n 16 305 - Lol S =
PWM >, JUS 4 —
= 10 Jlmss 4 S U1 Jus JUIS 8 —

SINGLE-ENDED JulS 8

TQFP (gdudom 53 b5 JUIS 7 gl

TQFP (gdaaiams 33 200% 5 10X ¢ 1x 58 J 28 L sl JUK s g1l
s S BT sdeSslia S
Spouby b6 Jb . USART =
A 55k b (635 5000 5 |45 WATCHDOG —
( TWO - WIRE ) dorayd Jb o 55555 b bl 51 ool
MASTER / SLAVE < g0 0 SPI Jls e boL5 51 L5 o

PFS 5 1y oo puas- @
S j204b » b5 BROWN — OUT ,las y POWER — ON RESET CIRCUIT —
ol 0 JI8 1sa RC ) g%t (51515 o
fjoa 57l (REAL —TIME CLOCK ) RTC (5l =
T 5 s (INTERRUPT ) iy il —
STANDBY . POWER-~SAVE . IDLE . POWER - DOWN ) SLEEP =Jl> 6 (¢l s =
{ ADC NOISE REDUCTION 5 EXTENDED STANDBY,
b iS5 Shas =
CMOS (554555 haw 5 Y s e 5 il (b e Ol =
(g5) Glhes gbastly e

{ ATMEGAB533L ) (gl 2 5.5V U 2.7V =
{ ATMEGAS8335 ) ! 5.5V L 4,5V =



AY  MEGAAVR Lol 38, Sue

SIS S o
{ ATMEGAS535L ) (s}, SMHZ U OMHZ =—
( ATMEGA8535 ) g} 16MHZ L OMHZ —

(6 A At cl.,.;l_,li"o b_’h:'-.
Sl 4 L}.:U(I:"O) XY R AT+ITY Jast 32 =
TQFP &y 4.;'.;44 A MLF t:,.! 4L 44, PLCC ﬁ:,a 4+l 44. PDIP t_,;{ PIN ) &L, 40 —

bl S 5o
& &
gz g Eoaa
FZZ2c8 S8838
S gErrex LEeLs=
eksTo) PBa o 1 40 93 PAO (ADCO) 3gRsazsgoezep
(T PBIC§2 pIP 39 O PAL (ADCH) g S
(TN PE2 O 3 38 1) PA2 (ADC2) AA0000000000_,
{oCcoaNT PB3 . 4 37 7 PA3 (ADC3) (mMosl) PESO7 o~ T 7 ¥ iefpad (aDca)
(55) PB4 5 36 O PA4 (ADC4) (miso) PREO S 38 DIPas (ADCE)
{MOSH) PBS (] & 35 O PAS (ADCS)  5ck) pe7 e 37 [APAG (ADCE)
‘scx pe7 o o 22 [ P aDgsy T 3 pPAT AoCT)
RESET d s 32 P AREF e PLCC bod Sl
vee o 10 31 A GND *xTae ] 12 3 avee
GND G 1 30§ Aaveo XTAL1 [ 14 32 PCT (TOSC2)
XTal2ad 12 28 11 PCT ({TOSC2} o) poo ] 15 a1 ppres (Tose
XTALT ] 13 28 [ pcs (Toscyy ©XD) = { ]
(RXD) POO C 14 27 1 PCS (TX0) PO1 L 18 3pPes
(TXD} P01 [ 15 26 {11 PC4 (INTCy PD2 03 1?m L= TR LR BV 329:IPC4
{INTO} PO2 [} 16 25 {1 PC3 OO O OO e O e e oo
[INT1) PO3 T 17 24 1 pPC2 [ T = R T S R = = B A
(oc1e) Fo4 o 18 23 b Pe1 (spa) CREERQZERER
{OC1A) PD5 O] 19 22 [ RSO {SCL} TEITH JZ
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V'8 MEGAAVR glaji a8, Se

250 Gl o et FO-Y Jgde

IFUSEHIGH | BIT
BYTE NO. | DESCRIPTION DEFAULT VALUE
1{ UNPROGRAMMED , OCD
OCDEN 7 ENABLE OCD ENABLE )
O(PROGRAMMED , JTSG
JTAGEN 6 ENABLE ITAG ENABLE)
SPIEN s ENABLE SERIAL PROGRAM AND O{PROGRAMMED , SPL
DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 OSCILLATOR OPTIONS I{UNPROGRAMMED)
EESAVE 3 EEPROM MEMORY IS PRESERVED | I(UNPROGRAMMED ,
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZI 2 SELECT BOOT SIZE K PROGRAMMED}
BOOTSZ0 1 SELECT BOOT SIZE (¢{PROGRAMMED}
BOOTRST 0 SELECT RESET VECTOR 1{UNPROGRAMMED)

35 Slid 3 eSSt FPY e

WIS;EY%EW BIT | DESCRIPTION DEFAULT VALUE
poDLEVEL | 7 | BROWNOUTDETECTORTRIGGER | ) {NpROGRAMMED )
BODEN 6 | BROWN OUT DETECTOR ENABLE gggﬂg}g?mmmn » BOD
SUTI 5 | SELECT START-UP TIME 1{ UNPROGRAMMED )
SUTD 4 | SELECT START-UPTIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0( PROGRAMMED }
CKSEL2 2 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSELI 1 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSELO 0 | SELECTCLOCK SOURCE 1 UNPROGRAMMED )

Sz ol pad S ol (g aal LSl AlS (g5 el B (galy &S 4l 3 0 OCDEN
BB S Daye 4y (o) 35 Jlab ON CHIP DEBUG i o 35 g0 bl ITAGEN
e (1) 055 S a4l

5 45 (JTAG ) TEEE bl )l s lailecd 3 b 3 5, 5305000 1 (3lvdled 61 i - JTAGEN
ehobas esliid 395 (6 el gl Bl b 1 e g Sy ot Jles o 5t 2l
335 e Sl SPLJL w ok 5l g s 3 ek (g5 el 8 5 A S o SPIEN

G S ol 3Shee ol sif (Goskal o3t Gy 4 S SYS Lilssl : CKOPT
Ak ohal Joad oo (S8 )3 (1) i SUS s 53 o 2500 Koy CKSEL (slaie
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abidlo- y Sos ( ERASE ) 048 SU 0bj 3 5 ol (gputaby 4o 4 Zd- 55 ¢ EESAVE
SG Gy 2 EEPROM Ol g 338 (5 poaeb g &S o903 Js 245 0 S EEPROM

Ll o B ginen g S DA
Ol 3 g Lpd o Gl p TY-Y Jgde Gl BOOT il jliis sl 1, 1 BOOTSZO..1
kb Il g 5T BOOT alaile o s3l 51 4al 5 (61 2l BOOTRST gy 3o O (5 32 )40b0

BOOTSZ0,1 (§W s b Jov 5 BOOT il jluia st FV-Y J g

Boot Application Boot Flash Boot Reset
BOOTSZI | BOOTSZO Size Pages Flash Addresses | Addresses Address
1 1 128 2 | 0x0000-OxIF7F | OxIF80-IFFF | Ox1F80
words
256
1 0 words 4 0x0000 - 0x1EFF | 0x1F00 -1FFF 0x1FO0
0 i 512 g | 0x0000-XIDFF | Ox1EOO-xIFFF | OxIEOD
words
1024
0 0 words 16 0x0000 - 0x1BFF | Ox1C00-x1FFF 0x1C00
BOOTRST w30 dam 57 i) )3y 0T it FA-Y J gl
BOOTRST RESET ADDRESS
1{UNPROGRAMMED) RESET VECTOR = APPLICATION RESET {ADDRESS $0000)
KPROGRAMMED) RESET VECTOR = BOOT LOADER RESET

27V 3 VOC by 5Ly 50 0ol (o 3 ma) sddd (sl o 0f 45 L : BODLEVEL
h:——:-!t'J_‘l‘ld{_’;l_ﬁ).u\_:\s‘r‘.wé)!}w}.udw’ﬁ:‘ﬁ‘:cﬂd) b_’..:ﬁ‘;r_ﬂllu'
PR - Jasd _’Jﬁ:ﬁ u.lﬁ-': o § ) :).:.J.Su._.,b‘é\r' j'VCC i.ll% ju;;‘l .L:-Lv ouket LsJ".J“"'L‘)‘
kS gr i) 1 g S

c Al S (g5 5mab 2l oy 2l BROWN - OUT jlie 5 Shas 038 Jad (6}, : BODEN
(*Q—T’ d".b’-).l.:._nl P A ‘5}:‘)4.‘“).: uﬁ")u:-:: t:-‘))nﬂ LY l.:.-:-:g O{l

ceed sl 0 VAT 2 3 START-UP gl sl (gh s Sy 93 1) 5 Sdae - SUTT ¢ SUTO
.L:.-—.-li sl aals c:é_,s &-‘E J—G’

031> ppd 33 Suls Jad cpan LSl 55 VAT M5y 55 ey ol 3 Shes : CKSELS3 ... CKSELD
.l INTERNAL RC OSCILLATOR @ IMHZ, 5 3 2. jJdis . coul sl

S84 BROWN-OUT e (g1 5 5y pedae st FA-Y J gk

BODEN , BODLEVEL BROWN- OUT DETECTION

11 DISABLE
10 DISABLE
01 - AT VCC=2.7V

00 AT VCC=4.0V
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sdd o IS IS RC S 5t (gl )ls =
Sl SIS > Shes —
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ATMEGA103 glac.y ;4

Al O0=Y Jgdr G Sy 5 ed 306 4 ghls ATMEGAL03

ATMEGA103 5 S slgiwjpd O =T Jgda

FUSE BITS E,IOT DESCRIFTION DEFAULT VALUE
SPIEN ;| ENABLE SERIAL PROGRAM AND | O(PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
EESAVE o | EEPROM MEMORY IS PRESERVED | 1(UNPROGRAMMED |
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
SUTI t | START UP TIME SELECT 1{UNPROGRAMMED)
SUTO 0 | START UP TIME SELECT 1{UNPROGRAMMED}

245 e S 1 4al  SPL U e ik 3 5 San 5 03 (63 ,0al 4 L5 3 Ay S s SPIEN
A_In:'l.:- _,JS:O( ERASE )OJ_..:- LSL; QL&_)' JJ}n.L:.J LSﬁJUU)J ‘_)""J';Jg}:“::: C.JL?- BL : EESAVE

Ll e L gimen 3 Sn BAS

~Lls START-UP (ke o008 es VY gl 3 S 3 00l 1 SUTT, SUTO
J s . : 4 La ]

VCC=5V 4131 € RESET DELAY Sl ol OV-Y Jpda

CONDITION
PARAMETER SUTI,SUTO MIN [ TYP | MAX UNITS
1Y) 5 CPU CYCLES
RESET DELAY TIME-OUT
PERIOD al 0.4 0.5 0.6
10 32 4.0 4.8 ms
11 28 | 160 19.2

Atmegal69 , Atmegal69L , Atmegal69V o0 ar VY=Y

.-L:Su.n salizwl AVR RISC Sabema 5l

Lt Ll S NS K 5o s TS WL LS L el g5 130 51500 =
S35 e 32%8 —
16MHZ Ji5 5 ;3 I6MIPS b 2o oy =

Nt bohy 5wl Aiils o

(WRITE/ ERASE )03 S S 5 02355 41 10,000 &oll6 : FLASH il (5,1,




AVR g di€, S VYE
SRAM Jsls akadle- Zgly 1024 =
Gyt B iotls EEPROM alil- ol 512 wm
( WRITE / ERASE )03 S Sk 5 o235 U 100,000 s :EEPROM il (g3l
EEPROM. isls =bli= 5 FLASH 4l 5 &8 —

( IEEE §td. ) JTAG bij,l c.llb @
JTAG b\5,i 3o b 31 LOCK BITS 5 FUSE BITS ( EEPROM « FLASH &b » (5520l —

o o g @
4x25 SEGMENT LCD 1l o5 (51> wnm
COMPARE 1 5 ;20 PRESCALER U 2n 8 515 = b 50 =
CAPTURE ; COMPARE (sta.s (1,15 5 §57es PRESCALER b i 16,515 — joli S —
PWM JUIS 4 — -
s 10 Jles ST Jdn JLIS 8 =
S JJJL'J oS d L (S e
S 55t U 5325040 2 6 WATCHDOG —
SLAVE L MASTER s o 43 SPL JU o B3 1 il o=
( UNIVERSAL SERIAL INTERFACE ) USI Jb e bl oyl ==
Spshsl LB L USART —
s 5 $3%lly (REAL ~TIME CLOCK ) RTC gl }> —

QL; \.:..‘.,x..b_,ﬁ_'.njjﬂ 35 AdS g =

PFS 3 5 Wiy S g @
Sr el J,’Ij BROWN-OUT 4 POWER — ON RESET CIRCUIT ~—
o1 oS JstIs RC gt (slls =
ADC NOISE REDUCTION  POWER - SAVE . POWER - DOWN ) SLEEPC ) § g} jls =
{ STANDBY. IDLE «
s 5 s (INTERRUPT ) 4idy e =
ol YalS > Shas =

CMOS (554 ¢S5 i g5 U Zap pw 3 ol b joae Ul 5

oWl G g g peae Dgi @
Jlad Sl =
400pA : 1.8V 313y 5 IMHZ ;5
(gl b ) 20pA $ 1.8V 3y 5 32KHZ o
{LCD 5 ;5% &) 40pA: 18V 51,y 5 32KHZ 55
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AVR gl e YYDV

ATMEGAL69 5ty j g5

Al g OF=F 5 OF-F 5 OY=T (gladf st Gub gt 558 Sl 4 311> ATMEGAL69

35 SN a e Sl OY-Y i
EXTENDED
FOSEBYTE | BITNO. | DESCRIPTION PEFAULT VALUE

- 5 - T(UNPROGRAMMED)

- A . HUNPROGRAMMED)

- 3 : {UNPROGRAMMED)

- ) - 1(UNPROGRAMMED)

. 3 . T(UNPROGRAMMED)
SODLEVELD ) Eg\?&mom DETECTOR TRIGGER | ;,(/NPROGRAMMED)
BODLEVELI 1 EESQN'OUT DETECTOR TRIGGER | | (;NpROGRAMMED)
CODLEVELD ] BROWN-OUT DETECTOR TRIGGER | | 1/xpR OGRAMMED)

LEVEL
25 e S o QYT J gt
P
FUSEHIGH | prrno. | DESCRIPTION DEFAULT VALUE
- 7{ UNPROGRAMMED , OCD
OCDEN 7 ENABLE OCD ENABLE )
O(PROGRAMMED , JTSG
JTAGEN 6 ENABLE JTAG ENABLE)
SPIEN X ENABLE SERIAL PROGRAM AND | O(PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
WDTON 4 WATCH DOG TIMER ON 1(UNPROGRAMMED)
EESAVE ) EEPROM MEMORY IS PRESERVED | I(UNPROGRAMMED
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZI 2 SELECT BOOT SIZE (PROGRAMMED)
BOOTSZO 1 SELECT BOOT SIZE (O(PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR ((UNPROGRAMMED)
35 S\is i oS el OF-Y Jgar
P
FUSELOW | BITNO. | DESCRIPTION DEFASULT VALUE
CKDIVS 7 DIVIDE CLOCK BY 8 O(PROGRAMMED)
1{ UNPROGRAMMED |,
CKOUT 6 CLOCK OUTPUT ROD DISABLE)
SUT} 5 SELECT START-UP TIME 1 UNPROGRAMMED )
SUTO 4 SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 SELECT CLOCK SOURCE 0{ PROGRAMMED )
CKSEL2 2 SELECT CLOCK SOURCE ( PROGRAMMED )
CKSELL i SELECT CLOCK SOURCE 1( UNPROGRAMMED )
CKSELO 0 SELECT CLOCK SOURCE 0 PROGRAMMED )




YAV MEGAAVR ol 8,38, S

(513 BROWN-OUT jlds (g1 by pebawe bzl Q0¥ g

BODLEVEL FUSES 2,1, 0 YBOT{ VBOT- ,VBOT+ )
111 BOD DISAELE
110 1.8v + 25mv
101 2.9v £ 25mv
100 4.3v + 25mv
011
010
RESERVED
001
[GE0]

ol K5 5y a5 ol BROWN-OUT ,ida (¢lyls ATMEGAL69 5,5 : BODLEVEL 2,1, 0
A3l oafaS BB 00-Y Syl o BODLEVEL (glacey )30 laws 5

S oh b 4 Sy ol gl OL sl (gl B sl &S 5oy o3 1 OCDEN
4 ol BAS gl 55 Jlad ON CHIP DEBUG (i &5 34350 26l JTAGEN
e 1B Sel 2 ol 4S LIS IS SLEEP (gladh ;3 45 Jad o Ol 5 S 5 plgrand
.C.....»l(l)owgﬁjuijé)ﬁQJﬁq\;deaﬁdw

33 S (JTAG) IEEE _bLsyl 3 jtilead 5ol 31 5 Sn (550 5400 5 (g 5kwdlnd (1 » 2w : JTAGEN
B T S TR v VJUIY- g = Wi B I RV VISP SRRV g | PY I- g SRS [P
Syt or Syl SPUUL s Gy b 5h g Se g sdd (555440 5 8 A Sl 5o i SPIEN

I, WATCHDOG (5,33l 5 2l 1)l 5 Jlad o WATCHDOG % 3 o ZMl>- ;2 : WDTON
et b5 5 Atinets WATCHDOG 355 (§ 50 5840 51 Cop ol &5 Slo3 Jy LS (63000l

dadl~ g So (ERASE ) a4 S Dby 50 g edid S pmby o5 ts Sl 55t EESAVE
SL Ol )3 EEPROM &by gioma 538 (550500 8 5o 53 J3 355 0 s, EEPROM
Ll o B girs g Sa DAS

Sy Ly Sl 3 Slas Cd 0l (€5 00l 2 Do j e 4 45 SUS bzl : CKOPT
e ol 14T 55y 55 a8 5 )5 CKSEL (stacs

Olej 33 3 Bgkior (G pooaali p OF-Y Jydr Gb BOOT bl jlais Llsizl g} - BOOTSZO..1
s dal gt ST BOOT aile- ol 5l aali (612 BOOTRST iy 5 3d 035 (5 55%b

BOOTSZ0,1 (slalw ;38 Jive s BOOT abisle e walinzit OF-Y Jad>
voorsr oot [B2 | o | i, | | B
i 1 |18 1 2 [ 0s:0000-0x1F7F | OxIF80- xIFFF | 0xiF80
t o |26 4 | 0x0000-OXIEFF | OxIF00- xIFFF | 0xiF00
0 U 2.1 8 [ 0:0000-0xIDFF | 0x1E00- xIFEF | 0x1EOD
0 o | 19241 16 | 0x0000-0xIBFF | 0x1C00-xIFFF | 0x1C00
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5 okl 65_1)._,1;,),_ u’r‘d""& I 3 S Sl ) _,Lsﬁ u_.;l.-;;.'.l S : BOOTRST
b 45 g3 s S $s 3p adl st e 3 g el SO000 S5 S ool
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S Gl 38 g R SHS AL sl Grimaby Sy Sad b S A 2 0 CKDIVE
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R Y add VA=Y tsy 53 START-UP olej Al 8l 2 e 92 onl 5, Sas 1 SUTO,L
o 012 0313 e 5 elS b ema S 53 VAT A 3 il o 2 Sles : CKSELD.3
.oud INTERNAL RC OSCILLATOR @ 8MHZ & 3 i jlidae

Atmega64L , Atmegabd Slupo gas Y-Y
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b isly g 4l ahil- o
Sl W6 Ll FLASH abil> b 64K =—
( WRITE / ERASE ) 03§ Sb 5 o2dy )b 10,000 ol 1 FLASH it (5 )\l
SRAM _Jotls adasl> 2ol 4K —
b il Zub 64K e ol s —
Sl WG sls EEPROM dail>- ool 2K —
( WRITE / ERASE )03 5 S 3 23y )b 100,000 =L :EEPROM kil (glk
EEPROM $3ls <bli> 3 FLASH Lol Jib m=

gl Ol gas 0
COMPARE J4 » |J'.=,-UPRESCALER " ,_,:ﬂs J:.'.\S— )H_U 33—
CAPTURE y COMPARE slat (¢! 15 5132 PRESCALER L 2u 16 SIS — aulb 55 =
st St PWM JUIS 2 =
s 16 G 1 I PWM JUIS 6 =
e 10 s 4 ST Jus JUIS 8 =
SINGLE-ENDED JUi§ 8
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el JUIS T ghh

200x 3 10x < 1x 5.8 J 28 b ol JUIS g (51l
et & JUT kS amlin S —
A1 Ml b (55060 5 LU WATCHDOG —
{ TWO - WIRE ) dapw 33 Jb o [T L B3N S =
SLAVE L MASTERCS g 4 SPT JU s LS 51 Colils =
Saabn JB8 JU ;e USART 3 —=
I3me 53t b (REAL ~TIME CLOCK) RTC (gl,ls —

AFS g 0y Slos gt @
& 32446 » 13 BROWN-OUT 4 POWER - ON RESET CIRCUIT —
o o JS LS RC gl (g1 ls =
. STANDBY . POWER - SAVE . IDLE . POWER~DOWN ) SLEEP =Jb- 6 (gl )ls =
({ NOISE ADC REDUCTION 4 EXTENDED STANDBY
I 5 S by ale =
SHS ul5 3 (55l lp i Pl e
S 5aed AT Ja 5 ATMEGALD3 5 Ko b il —
PULL-UP s slie (5 ool pu 03 S Jlad pif ==
ol SAlS 3 S —
CMOS (g3 #5555 daw 5 Vb s jo 5 iy B e Ol 5 —
S gl 5110 b5l o
Srraby LB(L/O) 277 85459 Jas 53 =
(MEGAI128 (sla asly 403 MLF 5 TQFP #1453 55 4y 64 —
($)1) Fldas slasldy e
( AtmegatdL )l 55527V =—
( Atmegab4 ) ' 5.5V U445V =

S slgils e
( Atmega64L ) (gl s BMHZ 5 OMHZ =
( Atmegab4 ) ,.5114 16MHZ G OMHZ, ==

ATMEGA64 clacoy ;.

C AL e DAY DAY (VT glad g Gado e g Sl 4 sl ATMEGAG4
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35 Sl g ity ol OY-Y Jyde

EXTENDED
TosEnyee | BITNO. | DESCRIPTION DEFAULT VALUE
. 7 - H
. & - 1
] S ; 1
) 2 ) 1
3 3 ; 1
; 2 } 1
M103C 1 MEGA103 COMPATIBILITY MODE | 0(PROGRAMMED)
WDTON 0 WATCH DOG TIMER ON 1I(UNPROGRAMMED)
35 Sliss Ao el OA-Y Jgus
FU%‘#;G“ BITNO. | DESCRIPTION DEFAULT VALUE
- 1{ UNPROGRAMMED , OCD
OCDEN 7 ENABLE OCD ENABLE)
O(PROGRAMMED . ITSG
ITAGEN 6 | ENABLEITAG ENABLE
J— 5 ENABLE SERIAL PROGRAMAND | O(PROGRAMMED . SPI
DATA DOWNLOADING PROG.ENABLE)
CKOPT 4 | OSCILLATOR OPTIONS 1{UNPROGRAMMED)
CESAVE 4 | EEPROM MEMORY IS PRESERVED | I(UNPROGRAMMED
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZI 2 | SELECT BOOT SIZE O(PROGRAMMED)
BOOTSZ0 1 SELECT BOOT SIZE O(PROGRAMMED)
BOOTRST 0 | SELECTRESET VECTOR 1{UNPROGRAMMED)
35 Sl Bl oS al 0Y Jau
FU]S;E,.::E’W BIT NO. | DESCRIPTION DEFAULT VALUE
BODLEVEL 7 EER‘?;N OUT DETECTOR TRIGGER | 1 (;\pROGRAMMED )
1{ UNFROGRAMMED . BOD
BODEN 6 BROWN OUT DETECTOR ENABLE | (PR
SUTI 5 SELECT START-UP TIME 1( UNPROGRAMMED )
SUTO 4 SELECT START-UP TIME { PROGRAMMED )
CKSEL3 3 SELECT CLOCK SOURCE 0( PROGRAMMED }
CKSEL2 2 SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSEL1 ] SELECT CLOCK SOURCE 0{ PROGRAMMED )
CKSELD 0 SELECT CLOCK SOURCE 1 UNPROGRAMMED )
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S by sl Gsls Cllas pa b b ATMEGAG64 5 ATMEGALO3 5,Ss 5> @ M103C
23 Cillan o Ll 5 Ss g3 0l L00% gk & oy ol (53000ab 5 b Ol o v 3 g pe M
.3 gai o3lizd ATMEGAG4 3 ATMEGAL03 (gl & jlde 2
[, WATCHDOG (5,158l 3 isls 12)S5 Jlid 1 WATCHDOG 5 3 by <l 53 : WDTON
sl gy adaan WATCHDOG 55 (5 0,0l ot gt S Sles g &S (5510l
Sz ol jed 4 Sy pl (G ppael p BSL edS gkl S gl &S 5,40 55 0 OCDEN
& et b OAS (S5ymaby 245 Jab ON CHIP DEBUG pirw o 3430 sl JTAGEN
s Lol Sl s pl &S S SIS SLEEP (gladd s 45 daad e OISl o Se 1 slgmensd
Sl (1) 0dd g3 00b 8 B Sy Dop 30 4 S 0l 352 o e
45 (JTAG ) IEEE b5 ,1 3 \tad 3y b 51 5 S (550 500k 5 (5 3wclled 511 e : JTAGEN
elad 02zl 245 (sl gl DL S K5 a5 Sa s el S 0 3y
340 ga (a0l SPL JY w52 b 1 5 e 5 00 (S50 5000 5 L& 8 e I~ > SPIEN
ot 28 Sl 0l (G haal oA e L gl 4 S SIS LTl ¢l 2o 0 CKOPT
wealodal Lab nan L@l 53 VAT isy 55 4 5,05 CKSEL glac & Ko o
Wl 5 Kou (ERASE ) 0d b 03 3 5 ol 630000 5 b pke il s - EESAVE
Olej 55 EEPROM L gims 3 4h (g5 tabi o Foye 3 s dsd a4 s, EEPROM
Ll o B yies DAL
Sj 33y Lsde Sl #o-F Usdn Gb BOOT ahailjlaie izt gl ¢ BOOTSZO,1
A aslgs 5T BOOT il oyl 5l asli (gl =) BOOTRST Sy e b3 (6ol

BOOTSZD.! gy g Lo i BOOT dhiilr jldie Slis) £0 =V J gl

Boot Application Boot Flash Boot Reset
BOOTSZL [BOOTSZO | o o PageS | Fiash Addresses | Addresses Address

I ) 512 2 | 0x0000-0x7DFF  |x7E00 -OxTFFE | 0x7E0D
waords

1 0 ;‘;ers 4 | 0x0000-0x7BFF  [x7C00 -0Ox7FEE | 0x7C00

0 1 2048 0x0000 - OXTTFE  x7800 - OX7FEF | 0x7800
words 8 x -Ux % -Ux x
4096

0 0 - 16 | 0x0000-OX6EFF  Px7000 - OXTFFF | 0x7000

3 oded Sl o 8 e e )3 &S BOOT s yls 4 lsdl (g, 2 : BOOTRST
BTERLY L,....Jﬂ O S sy glo L,,..J:T Sl p sl 53 g el $0000 g Hlo u“J’I
ol gr S Ll S asilia BOOTSZI  BOOTSZO slac.

335 Foatls 2TV I VCC 4l Wy 81 A2l dls (65 5aal 1 2oy () & Sles - BODLEVEL
LA 0dd (§ 514l 1 o Gl 45 o) IS g Con(§) 1) e 3 0 b 3 Sn ol s
S o sy by 5 50e 0 dd W g S s gy s pd Sinmb 4V SEVCC G Sy 3



AVR glai Sy S VYY

o A3l edS (gl g el S () BROWN - OUT 5 Sas 325 JWb (gl : BODEN
Tk 03§30 500l g1 B P gt S 5 4 ot

et S 53 VAT hs 53 e 33 ol 3,K0ee 45 START -UP Oluj st : SUT1 ( SUTO
GO P AP s Sals Joas

Yl oz emd SLesh 53 VAT s 53 ity ol 3 Shae : CKSEL2 « CKSELL: CKSELO
.l INTERNAL RC OSCILLATOR @ IMHZ 5 )3 /iy sMhda ol 045 0303 gy

Atmega 48v/88v/168v , Atmega 48/88/168 s g V¥-Y

A g 031820 AVRRISC (g lans 3l @
oS Sran Olp g Y pLS =
By L (S SIS S5 o s TS YU S Y edly o 131 (g1l —
53 ) pry 32%8 =
b a8 3 Shas =

20MHZ .5 3 0 20MIPS U 26 ps =

)55}_-'5 ;3].}_’ MUJ.!‘ di.ib-o
( Atmegad8/88/168 ) (553l s J5 Jotls FLASH alails- s 4/8/16K —
(WRITE / ERASE) 03,5 SU 3 285 )b 10,000 —oits : FLASH il (551 0,0
SRAM bt aidl ol 4K —
S0l WG il EEPROM alail- o, 256/512/512 —
( WRITE / ERASE )05 S SU 3 o2 ¢ 5L 100,000 <Lls :EEPROM alabl- (5 \sl
1> SRAM alail> 2ol S12/1K/IK —
EEPROM :sls "blis 3 FLASH 4l p L}.u —

it Slee a0
COMPARE &4 3 |52 PRESCALER L 248 IS — 5 g3 =
CAPTURE . COMPARE (slats (gl,> 5 1200 PRESCALER | 5y 16 505 = ,asls g3 =
PWM JUIS 6 —
MLF 3 TQFP 5 33 35 i 10 Jbns> & S T Yt JUIS 8 —
PDIP § 55 ;3 (2 10 Jioms 4 ST ke JULS 6 =



ATY  MEGAAVR slaslas, Su
s ST Syl Ky —
A3 5t b (652,006 5 WATCHDOG —
SLAVE L MASTER\ 5 o 4 SPI J4 ;o boL3 )l i —
Soteb BB J4 o USART —
152 5 3%est b (REAL —TIME COUNTER ) RTC (g b5 =

ARSI 8n fpy Sl poas- @
§ 324U 2 JJ5 BROWN-OUT » POWER - ON RESET CIRCUIT —
e E T g e
STANDBY  POWER —SAVE . IDLE « POWER -DOWN  SLEEP) ZJb~ 5 g ls =
( NOISE ADC REDUCTION
&7 3 515 (INTERRUPT ) iy sl —
CMOS (55855 Ja 5 Vb 2 oo 3 iy (b e Ol i =
ol b Olgi
Il oo —
240UA : 18V 3y 5 IMHZ
I5UA : 18V 3,y y32KHZ ;5
POWER-DOWN b~ —
0.1UA : 1.8V 3l 5o

Stk gl 4 1/O b gl »
Lsy__)uUﬁL}a_lS(I!O) X AT TT) Lt 23 -
MLF s TQFP Cly'u )3 bl 32, PDIP g 0% 4ly 28 =

(6ol5) Slles sladlly e
( Atmegad8v/88v/168v }‘5\)4_ S5018V wm
{ Atmegad8/88/168 ) t5")£ 5.5VE 27V e
S
85°C U -40°C =
S5 sleils i o

ATmegad8V/88V/168V: 0-4 MHz @ 1.8-55V,0- I0MHz @ 2.7 - 5.5V ==
( Atmegad8/88/168 ) (¢! ,» IOMHZ 5 OMHZ =



aq
scefffze
Egggéggz
gaa ggy
s2EESREE
BEEEBE8S
onoonnaon
/S BE8RBR&EN
{PONTIHOCZBINTY) PD3 [ 1 O Oad [ PC1 {4DC 1PCINTS)
(PCINT20XCK/TE) PO (] 2 23 1PCo (ADCOPCINTS)
GNDa 22 N ADCT
vee 4 TQFPMLF 21 OGND
GND |5 20 ] AREF
vooc s 1% ADCS
{PCINT&/XTALITOSCY) PBE )7 181 avce
(PCINTZRTALZTOSC2) PBTC| 8 O O 17 [IPBS {SCK/PCINTS}
STeETOTT
HIRLE
=§§E:§=§
2z
T
;g%ézg £
E N g = E, - g
gz § &
B g & g

AVR glalaS, <. YYE
Lol
e et
e
{PCINTI4RESETI PCEL|1  pp 280 PCS (ADGSCLPCINTAS
{POINT16/RXD) PDO O] 2 27 P PG4 {ADCHSOAPCINTIZ)
(PCINTI7TAD) PD1 (] 3 2 IPCa tADCYPCINT1 1)
{PCINTIBANTO) FD2 [ 4 25 D PC2 (ADGCZPCINT10}
{PCINT1S/QC2R/INT1} PR3 (] 5 24 B PC1 (ADCA/PCINTS)
{PCINT2O/XCK/TO) PLM 1] 6 2a|p Peo (ADCHPOINTS)
voe7? 22[1GND
BND 8 21 [1 AREF
{PCINTEXTALY/TOSC13 PBG ]9 2P avco

{PCINTZXTALZTOSC2) PB7 [
{PCINT21/0COB/T1) PD5 []
{PCINTZZOCOAAIND PDS
(PCINTZRAIN1} FD7 [
(PCINTOCLKOACPT) PO [

10
11
12
13
14

Il PRS [SCI/PCINTS)

[ PB4 (MISOYPCINTA)

[1 PR3 {MOSUOC2A/PCINTS)
[1FB2 SSO0C1IPGINTZ)

[ PET(OCIAPCINTY

13
17
16
is

ATMEGA 48/88/168  sauy 5 59
C AL e 0T DAY OV-Y ladsuar Gk S b a4 (ghy)s Atmega 48/88/168

megad8 s Sou slgzo b ity oL OV-Y Jyd>
T | B | pEscripTION DEFAULT VALUE

- 7 - 1

: 6 |- 1

- 5 - 1

X R 1

- 3 . 1

N 2 |- 1

- 1 - 1

SELFPRGEN | 0 | SELF PROGRAMMING ENABLE 1{ UNPROGRAMMED )
megaB/1685 Sir (sl sph b,y Sl DAY J g

TaEED | B | pEScriPTION DEFAULT VALUE

N 7 - 1{ UNPROGRAMMED )

: 6 |- 1{ UNPROGRAMMED )

- 5 |- 1{ UNPROGRAMMED }

- 3 |- 1( UNPROGRAMMED )

N 3 - 1{ UNPROGRAMMED )
BOOTSZ1 2 | SELECT BOOT SIZE O(PROGRAMMED)
BOOTSZ0 1 | SELECT BOOT SIZE O(PROGRAMMED)
BOOTRST | 0 | SELECTRESET VECTOR 1(UNPROGRAMMED)




VY0  MEGAAVR la,l,ugy Kue

ATMEGA 48/88/168 glay s (slgt S5 3o p ol OR-T Jguor

FUSE HIGH | BIT
SEMIGH | BIT | pESCRIPTION DEFAULT VALUE
DWEN 7 | DEBUGWIRE ENABLE 1 UNPROGRAMMED )
SPIEN | ENABLE SERIAL PROGRAM AND | OPROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
CESAVE .| EEPROM MEMORY IS PRESERVED | I(UNPROGRAMMED .
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
WDTON 4 | WATHDOG TIMER ALWAYS ON 1{ UNPROGRAMMED )
BODLEVEL2 | 3 EESKN OUT DETECTOR TRIGGER | | ;NPROGRAMMED }
BODLEVELI { 2 EER\?;N OUT DETECTOR TRIGGER | (;NpROGRAMMED )
BODLEVELO | 1 | BROWNOUTDETECTORTRIGGER | |/ {;NpROGRAMMED )
LEVEL
RSTDISBL | © | EXTERNAL RESET DESABLE 1 UNPROGRAMMED }

ATMEGA 48/88/168 (glay,Sn sl 538 2500 o5 al £0=Y J gt

ROV | B DESCRIPTION DEFAULT VALUE
CKDIV8 7 | DIVIDECLICK BY 8 0( PROGRAMMED }
CKOUT 6 | CLOCK OUTPUT 1{ UNPROGRAMMED )

SUTI 5 | SELECT START-UPTIME 1( UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED }
CKSEL3 3 | SELECT CLOCK SOURCE 0{ PROGRAMMED )

CKSEL2 2 | SELECT CLOCK SOURCE 0{ PROGRAMMED )
CKSELI i | SELECT CLOCK SOURCE 1{ UNPROGRAMMED )
CKSELO | ¢ | SELECTCLOCK SOURCE 0( PROGRAMMED )

3 ga5 02ltil w5 52 SPM 50 J1 OV o0 g opl (g potebi 2 b 1 SELFPRGEN

Sj o g Kk o Spyaalp AT a3 BOOT il jliis Lilididl (gl - BOOTSZ0.1
b Jal g 36T BOOT alislm sl 3 4sli s (g1 2 BOOTRST o 3508 OLS (5l

9 ekl Gl o3t S s oS clt ey S p ST S au - BOOTRST
335 6 Lyl &y a6y Sy 3l Brgal g s 53 g L S0000 gy oy el
ks gr i Lhes S jasde BOOTSZI 5 BOOTSZO glaiiy

Ji slgmn S aaly il 3L odlS gl g Ly opl oS Sose st DWEN
& gype g5 uply 3yb skilyt DEBUGWIRE bli)l ke Lig s J5l add (5 smb p

-l:;S Ls“,g‘)uu}{b;:.fa{i JJ:-J aJJlJ:; uﬁ".’}@"““fuu)‘ .L_._AL,P.Q



AVR gatags e YT
BOOTSZOA (S  pab o 37 BOOT bl s L5usil A=Y J 9o

e e T e el s
i 1 ‘lﬁds 2 | 0x0000-0xIF7F | OxIF80-xIFFF | OxIF80
1 0 > 4 | 0x0000-OxIEFF | OXIFOO-xLFFF | OxLFDO
0 1 312, | s | o0x0000-0x1DFF | 0x1E00- x1EEF | 0x1E00
0 0 1024 16 | 0x0000-OxIBFF | 0x1C00-xIFFF | 0x1CO0

(5515 BROWN-OUT s gl jlcly ebaun linzit $Y-F Jade

BODLEVEL FUSES 2,1,0 YBOT( VBOT- VBOT+)

i1l BOD DISABLE

i10 1.8v + 25mv

1061 2. Tv £ 25mv

100 4.3v £ 25my

011

010 RESERVED

{01

000

g ot (Sutal p SPL UL e 3i b 5l g K g 0l (g paali 4 b3 2 - 55 SPIEN
dasl 5 ,Sen ( ERASE ) 0 SY Ol )3 3 oS g5,0b 0 o5 e <l 5 : EESAVE
Sb Oly ;3 EEPROM D\ gioes 355 (555l 8 Jige 55 Js 245 4 Sews; EEPROM

Lot b pires 5 Sin DS

I, WATCHDOG dJljjlrJJ ol 8 3 Jaé ;2 WATCHDOG 6 3 Ay =M ;3 : WDTON
st a3 ) dras WATCHDOG 5 g5 (6325440 5 S o) 5 Gy Jy LS (6500l

a0 kg 01 K Sy 45 ol BROWN-OUT i (s> 3,8 4w ol : BODLEVELQ,1,2
Ay o a5 JS FY-Y Jgdr G BODLEVEL (slacay

Olge 4 PC6 Qb v opl (5305000 5 b il G5 b PCE 5 3 4 Al 55 - RSTDISBL
-3y o 03l A O Wil

S 3 38 et SAUS AL abl Gyl S e ol & A )5 0 CKDIVE
.;,iLfMQﬁrz_yJ%leomd}_)uUﬁ

oA a3 e el 50 s SUS Sy g 0pd 035 (G0l p ) e > 1 CKOUT
Al o elis ol Sl (g el 8 45 3 gk 4 3lael CLKO

sl START-UP (b3 il (! St 33 ! 3 Khas : SUTO,1

INTERNAL RC 5 3 b 5l die .ol SYY Jydor 45 455 4 Wy ol 5 Shas : CKSELO.3
el IMHZ i g 02 s SHS  CKDIVE oy O (505 4ali p & 42 95 s 5 OSC @ BMHZ



VYV  MEGAAVR a5 Sa

SIS S pswa s PPN
FREQUENCY MODE AND RANGE CKSEL3...0
Low Power Crystal Oscillator(0.4-0.9MHZ) 1000-101(C1,2= - )
Low Power Crysta) Oscillator{0.9-3.0MHZ) 1011 - 101(C1,2=12-22FF})
Low Power Crystal Osciliator(3.0-8.0MHZ) 1101 - 1100(C1,2=12-22PF)
Low Power Crystal Oscillator(8.0-16.0MHZ) 1111 - 1110{C1,2=12-22PF)
Fult Swing Crystal Oscillator{(.4-20MHZ) 0111 - 011KC1,2=12-22PF)
Low Frequency Crystal Oscillator 0101 - 0100
Internal 128 kHz RC Oscillator 0011
Calibrated Internal RC Qscillator 001X8EMHZ}
External Clock(0-100MHZ) 0600
Reserved 0001

Atmega 325/3250/645/6450 olopo sas Y0-Y

..I:S‘_'a 03l8w] AVR RISC (g lana 3l @
3 S e 5 3258 =
el S 5 Khos —
16 MHZ U,JlSJ:'J: 16 MIPS G -

N b il 3 aali y ( aliil> o

Sl W8 s> FLASH abil> —

(Atmega325/3250) =l 32k

{Atmega645/6450) 2.\ 64k

( WRITE / ERASE )3 S SY 5 on s 5L 10,000 <Ll 1 FLASH abbl= (55l
SRAM st dail =

(Atmega325/3250) ol 2k

(Atmega645/6450) ~..L 4k
Sl LB sl EEPROM abailo mm

(Atmega325/3250) =, 1k

(Atmega645/6450) .l 2k

{ WRITE/ERASE )3 § SU 5 o2 o 5L 100,000 &l :EEPROM 4hil~ 5 L
5 o Ll (gl 4l i —



AVR gainsy e VYA

( TEEE Std. ) JTAG bls j el e
JTAG ¥i5,l 3u b 3 LOCK BITS 5 FUSE BITS « EEPROM « FLASH U 1 (552 jaul y =

ol Sls gas o
COMPARE . 5 155w PRESCALER U 28 (TIMER/COUNTER ) 585 ~ el 50 —
$lads (5305 5 |52us PRESCALER U 2o 16 { TIMER/COUNTER ) 58 — ol S —
CAPTURE y COMPARE
PWM JUIS 4
et 10 Jommgs 44 ST Jbn JUS 8 =
s ST ssSieslis S —
S Nl b (555000 5 LB WATCHDOG =
SLAVE LMASTER &) p0 4 SPI JU o L5 ) Zobils =
( UNIVERSAL SERIAL INTERFACE ) USI JU o bb3 1 olils =m
' Sk B J4 o USART =
I3ma 5 5l (REAL ~-TIME COUNTER ) RTC (g},1> mu

ol Cand s il J1 5 4y —

PP S 0y Sles a0
S 32065 6 BROWN-OUT , POWER - ON RESET CIRCUIT —
o 0 ol s 5 ot (sls —
ADC NOISE REDUCTION , POWER — SAVE  POWER — DOWN ) SLEEP > 5 g1 1a e
( STANDBY. IDLE
5 5 G515 (INTERRUPT ) aiy syl —

ol el b e G5 o
b o =
350pA 1 LBV 3, 5 IMHZ
{ 5 aYul L ) 20pA ¢ LBY Sy 5 32KHZ 2
100nA : L8V 5y , POWER - DOWN ZJl> 3 —

Sk §lait 5170 )
LQﬁJ”Uﬁ &G(I!O)&-Jﬁfdﬁ};)hﬁsyﬁg—
TQFP d.lL; 100 s MLF 5 TQFP ‘..-!L!r 64 =

(65) flhes slemilS i 5 a3y @
Atmegal25v/3250vi645viI6450v: 6-4MHz @ 1.8-55V,0-8MHz @ 2.7 - 5.5V =
Atmega325/3250/645/6450. 0 - 8 MHz @ 2.7 - 5.5V, 0- 16 MHz @ 4.5 - 5.5V ==



AR A

MEGAAVR sla 525 4 Sua
ATMEGA325/3250/645/6450 s\gn 5 .9‘2"
35 sl ity b FYY J gl
EXTENDED | BIT
rusesyte | o | DESCRIPTION DEFAULT VALUE

R 7] - 1( UNPROGRAMMED )

. 6 |- 1{ UNPROGRAMMED )

) 5 |- 1{ UNPROGRAMMED )

- 7 |- 1{ UNPROGRAMMED )

. 3 . 1{ UNPROGRAMMED )
BODLIEVEL 5 EE\({J&N OUT DETECTOR TRIGGER | | (NpROGRAMMED )
BODLEVEL | BROWN OUT DETECTOR TRIGGER | | [/NrROGRAMMED )

0 LEVEL

RSTDISBL ¢ | EXTERNAL RESET DESABLE 1{ UNPROGRAMMED }
25 e oo el FO- Y J gl
FUSEHIGH | BIT -
oA PO | pESCRIPTION DEFAULT VALUE
OCDEN T | ENABLE OCD ( ON CHIF DEBUG 1{ UNPROGRAMMED , OCD
- ENABLE ) ENABLE )
PROGRAMMED , 7TSG
JTAGEN 6 | ENABLEJTAG ENABLE)
SPIEN s | ENABLE SERIAL PROGRAM AND | O(PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
WDTON 4 | WATCHDOG TIMER ALWAYSE ON | |(UNPROGRAMMED)
EESAVE ;| EEPROM MEMORY IS PRESERVED | 1{UNPROGRAMMED
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZ1 2 SELECT BOOT SIZE {PROGRAMMED)
BOOTSZO0 1 SELECT BOOT SIZE PROGRAMMED)
BOOTRST 0 { SELECTRESET® ECTOR 1{UNPROGRAMMED)
PR ASTE BETP P SN o 8 pEVFRES
FUSELOW | BIT
YTE bo. | DESCRIPTION DEFAULT VALUE
CKDIV8 7 | DIVIDE CLICK BY 8 ({ PROGRAMMED )
CKOUT 6 | CLOCK OUTPUT 1{ UNPROGRAMMED )
SUT! 5 | SELECT START-UP TIME I UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0 PROGRAMMED )
CKSEL2 2 | SELECT CLOCK SOURCE { PROGRAMMED )
CKSELLI 1 SELECT CLOCK SOURCE 1{ UNPROGRAMMED} )
CKSELD 0 | SELECT CLOCK SOURCE 0( PROGRAMMED )




AVR gl liSs S VY

5y dawg O K 3y & Sl BROWN-OUT jlis (5 Ser 4wt - BODLEVELD,1,2
- T FV-Y J 42 3. BODLEVEL glac.s

Olj 3 3 L3 Sl p PAY Jpds G BOOT alabl-jliie Aol 512 - BOOTSZA.A
42 dal gt 5T BOOT sl uyol 51 ael i (6! ot BOOTRST S b Ok (555400

FCOW PRI ISP RO T R e T L s Pk BOOTRST

e al g lade el 3 gRne SIS S s opd 025 Sl p oy g s 1 CKOUT
AL o elin sl S la (5 SIlsly (12 48 395 g Sy CLKO

e START-UP (e olsit (51 Sy 93 ot 2 Shes 1 SUTO,1

INTERNAL RC & 3 oy Jlhis Sl FA-T Jpdir 4z 4 L Loy () 5>,5des : CKSEL0..3
Zod IMHZ s @Zmrn SHS « CKDIVE oy O S50 &l 1 a5 &> 5 L » OSC @ SMHZ

(151> BROWN-OUT jls (g1 3ieby prdaw colinci Y=Y Jyd

BODLEVEL FUSES 2... 4 VBOT( VBOT- ,VBOT+}

il BOD DISABLE
10 1.8v £ 25mv
Gl 2. v £ 25myv
00 4.3v £ 25mv
BOOTSZ0, | (§ s j geb daun i BOOT bl jlads sl FA-Y J gt
Boot Application Boot Flash Boot Reset
BOOTSZ1 |BOOTSZO Size Pages Flash Addresses Addresses Address
] 1 2564512 4 0x00000x3EFF!  [0x3F00-0xAFFF/ Ox3F00/
words 0000 - Ox7DFF  |0x7TEQQ —0x7FFF Ox7EDD
N 0 51211024 3 0x00000x3DFF/ | 0x3E00-0x3FFF/ 0x3E00/
words 0x0000 - Ox7BFF 0x7C00 O0x7FFF  0x7C00
o , 102472048 16 Ox00000x3BFF/  |0x3C00-0x3FFF/ Ox3ACO0/
words 0x0000 - 0x77FF 0x 7800 ~Ox7FFE|  0x7800
0 0 2048/4096 12 0x00000x37FF | 0x3800-0x3FFF/ Ox 3800/
words 0x0000 - Ox6FFE | 0x7000 -Ox7FFF|  0x7000
SIS S p s ol s h FA-Y J g
FREQUENCY MODE AND RANGE CKSEL3...0
Low Power Crystal Oscillalor(0.4-0.9MHZ) OO0 (CL2= - )

Low Power Crystal Oscillator{0.9-3.0MHZ})
Low Power Crystal Oscitlator(3.0-8.0MHZ}
Low Power Crystal Oscillator(8.0- 16.0MHZ)

101} - 101KC1,2=12-22PF)
1101 - 110(KC1,2=12-22PF)
1111 - 1110(C1,2=12-22PF)

Low Frequency Crystal Oscillator 0111 -0110
Calibrated Internal RC Oscillator 001({7.3-8.1MHZ)
External Clock{(-16MHZ) 0000
Reserved 0011,0001, 0101, 0100




Yy

MEGAAVR (sia )l 5Ky Sua

Atmega 329/3290/649/6490 o ga> \F-V

kS s 0300 AVRRISC (g lans 3l @
05 Pras Olg s W Ll —
g g el S SHS K 53 15 1 SV L5 L el s 130 (515 —
B3 8 s 3248 =
gl S 5 Shas =

16 MHZ iS5 ;3 I6MIPS & o o o=

b 3ol g aaliy o diil- o

Spsubp BB Jls FLASH diils —
(Atmega329/3290) oo L 32k
{Atmega649/6490) =L 64k
( WRITE / ERASE )03 S Sy 3 ;25 55 5b 10,000 Solyli : FLASH aliils 5l

SRAM _Jx1s aladlm =
(Atmega329/3290) <—.L 2k
(Atmega649/6490) ~.L 4k

Sporb g LG 151 EEPROM dasls =
Atmega329/3290) —.L 1k
(Atmega649/6490) <~ 2k

(WRITE/ERASE )35,5 S 5 235 5L 100,000 2L :EEPROM 4l 5,14l

(IEEE $td. } JTAG bli } colli e

ITAG bis)l 3: b 5| LOCK BITS y FUSE BITS « EEPROM . FLASH &l 5 (535 )ael s —

S s goas- @
(Atmega329/649) (¢! »4 x25 SEGMENT LCD 3l ol (g) i =—
(Atmega3290/6490) (sl ;4 x40 SEGMENT LCD 311 ol (g} 15 ==
COMPARE 4 5 |;2w PRESCALER U 08 515 — Laub 45—

CAPTURE y COMPARE (glad4 (g)}3 5 l32us PRESCALER U 2o 16 565 — o)l S, —

PWM JUS 4 =

e 10 Jlaws w8 P67 Jue JUIS 8 —

shtls S PUT akiS g lin S =

SLAVE L MASTER v gue 4 SPI J4 o bl3 )l 3 —



AVR glasissSa VYY

{ UNIVERSAL SERIAL INTERFACE ) UST Jy ;v PLI ) S —
' Sl BB JU o USART —
}ima 5 Ml ( REAL ~TIME COUNTER ) RTC (g),l> =

Gl Cndy el Gl po adly —

AFS1S 15y Do pas o
Ss4b 5 bls BROWN-QUT 5 POWER - ON RESET CIRCUIT =
sl oS Ay 5 el () ls =
ADC NOISE REDUCTION . POWER ~ SAVE . POWER - DOWN } SLEEP.=l> 5 (gl ls —
( STANDBY IDLE .
o 5 4 (INTERRUPT ) aids abis —
RENCL QU P P P
Jad Sl —
350pA : L8V Wy 4 IMHZ ,»
( 55wt b }20pA @ 18V i),y 3 32KHZ >
( LCDy, 5% L ) 40pA : 1.8V 5, 5 32KHZ 55
100uA 1 1.8V 3, s POWER - DOWN - ;3=

gt ¢l 3110 b glas @
Gl MB(HO) s o/ 53359 b 5368 —
TQFP 4\, 1003 MLF , TQFP 4, 64 —
(SIS ) Flher slenils 3 s lajldy o
Atmega329v/3290v/649v/6490v: 0 - 4 MHz @ 1.8 - 5.5V, 0- 8 MHz @ 2.7 - 5.5V =
Atmega329/3290/649/6490: 0 - 8 MHz @ 2.7 - 5.5V, 0- 16 MHz @ 4.5- 5.5V ==
Atmegn 329/3290/649/6490 \n o 55

3550 Sliad 8ty b VY Jgds

Eﬁggﬁg%ﬁ gg DESCRIPTION DEFAULT VALUE
7 |- ){ UNPROGRAMMED )
6 1{ UNPROGRAMMED )
5 1{ UNPROGRAMMED )
4 1{ UNPROGRAMMED )
- 3 |- 1{ UNPROGRAMMED }
BODLEVELL | 2 | BROWN OUT DETECTOR TRIGGER | 1( UNFROGRAMMED )
BODLEVELO | 1 | BROWN OUT DETECTOR TRIGGER | I{ UNPROGRAMMED )
RSTDISBL | © | EXTERNAL RESET DESABLE 1{ UNPROGRAMMED




VY MEGAAVR sia 58y S0

35 Sl B3P pal V= Y pue

FUSE HIGH BIT
BYTE NO. DESCRIPTION DEFAULT VALUE
I{ UNPROGRAMMED , OCD
OCDEN 7 ENABLE OCD ENABLE )
(PROGRAMMED , JTSG
JTAGEN 6 ENABLE JTAG ENABLE)
SPIEN 5 ENABLE SERIAL PROGRAM AND O(PROGRAMMED , SPI
DATA DOWNLOADING PROG.ENABLE)
WDTON 4 WATCHDOG TIMER ALWAYSE ON L{UNPROGRAMMED}
EESAVE 3 EEPROM MEMORY 1S PRESERVED HUNPROGRAMMED ,
) THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZ1 2 SELECT BOOT SIZE PROGRAMMED)
BOOTSZ0 1 SELECT BOOT SIZE O(PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR L{UNPROGRAMMED)

I8 Sl oS Sl VYT i

FUSSow | BT | pescripmion DEFAULT VALUE
CKDIV8 | 7 | DIVIDECLICK BY 8 0( PROGRAMMED )
CKOUT 6 | CLOCK OUTPUT 1( UNPROGRAMMED )

SUTI 5 | SELECT START-UP TIME 1CUNPROGRAMMED )

SUTD 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 3 | SELECT CLOCK SOURCE 0( PROGRAMMED )
CKSEL2 | 2 | SELECTCLOCK SOURCE 0 PROGRAMMED )
CKSEL I | SELECT CLOCK SOURCE 1 UNPROGRAMMED )
CKSELD 0 SELECT CLOCK SOURCE 0( PROGRAMMED )

ssh i 0T &K 5 Sy 45 =l BROWN-OUT jlis )5 Ser 4w 'p} : BODLEVEL0,1,2
Al gr oS LB VYSY i 5 BODLEVEL (slac.

Olaj 53 5 dphipe S ramal p VEY Uy 3k BOOT sl i sl ! ,; : BOOTSZ0..1
A5 aly SETBOOT alisl o ys 5i 4l (51,2l BOOTRST oy 338 OLE Gml

el 0 (g5 by ey e 53 45 el sl s g = : BOOTRST
YV I I V) fL...‘.'_;a s SHS Ty ad ol 035 g potalip oy es 53 1 CKOUT
3 g a6 5hilel; (gh 2 45 3 4b s sl CLKO

+Zsl START-UP 0o 3 ol (617 o 35 0 3 Khes 1 SUTO,1

INTERNAL RC 5 3 no jlae ool VO g 4 erg b ey opl 5 Slas : CKSELO.3
S IMHZ. 3 o2 SIS CKDIV8 oy 045 (505 4l s 4 4 55 Ly OSC @ SMHZ



AVR g€, S VT

s BROWN-OUT ja g} 33 pedaus B3 YY-YJabr

BODLEVEL FUSES 2... 0

YBOT( VBOT- ,VYBOT+)

11 BOD DISABLE
10 1.Bv = 25mv
4]} 2.0v £25mv
00 4.3v & 25mv

BOOTSZO,1 (sWCay 3eb Jiwr 5 BOOT il i inzt V=Y J g

Boot Application Boot Flash Boot Reset
BOOTSZ1 |BOOTSZO | o/, Pages | ©och Addresses | Addresses Address
256/512 4 0x00000x3EFF/  Px3FO0-Ox3FFF/ | Qx3F00/
! 1 words 0x0000 - 0x7DFF  PX7EQ0 -OxTFFF | Ox7E00
0 512/1024 g 0x00000x3DFF/  Px3E00-0x3FFFf | 0x3E00/
1 words 0x0000 - 0x7BFF | 0x7C00 ~0x7FFH 0x7C00
0 . 1024/2048 16 0x00000x3IBFF/  Ox3C00-0x3FFF/ | 0x3C00/
words 0x0000 - 0x77FF 0x7800 -0x7FFH 0x7800
0 0 2048/4096 - Ox00000x37FF/  Px3800-0xIFFR/ | Ox3800/
words 0x0000 - Ox6FFF 0x7000 -0x7FFH 0x7000

SIS IS sy VO Jyder

FREQUENCY MODE AND RANGE

CKSEL}...0

Low Power Crystal Osciltator(0.4-0.9MHZ)

1000 (C1,2= - )

Low Power Crystal Oscillator{(+.9-3.0MILZ)

1011 - 101C1,2=12-22PF)

Low Power Crystal Oscillator(3.0-8.0MHZ)

1101 - 1100(C1,2=12-22FF)

Low Power Crystal Oscillator(8.0-16.0MHZ)

1111 - 111%C1,2=12-22PT)

Low Frequency Crystal Oscillator 0111 -0110
Calibrated Internal RC Oscillator 0010(7.3-8.1MHZ}
External Clock({0-16MHZ) G00Q

Reserved

0011, 0001, 0101, 0100

Atmegal65Sv ,Atmega 165 b0 sa

\WY-¥

...L‘.Sda w3zl AVR RISC GJL“"‘" 3le

¢S S ran OV Wy oS —
gt e bl S SIS Ky 2 L5 818 W S Janly 2 130 (g1ol> ==

6;4,4_,‘5,‘.....;_-_;32*8—
el Nals 5 Shae —

16 MHZ .08 3 53 I6MIPS b 26y =



VY0 MEGAAVR sl )l 554 Sun

HPpd bals g aali y o aliil> @
Seotlip BG Lol FLASH ahibls oy 16K —
( WRITE/ ERASE )05 5 St 5 22dy b 10,000 ooyl : FLASH daile (5,1,
SRAM _Lsths ahabl 2y 1K —
S jeab s JG stls EEPROM abailo by 512 =
( WRITE / ERASE )33 5 S 5 o2dyi b 100,000 ok : EEPROM abiile (551l
A e Sl (gl aaly Jid =
( IEEE Std. ) JTAG bLi | <ol o
JTAG b3, 5, o 1 LOCK BITS 4 FUSE BITS « EEPROM « FLASH il (5 3 a0l y =

ol Slhogat e
COMPARE 4 4 1;2.e PRESCALER L s 8 (TIMER/COUNTER ) 3l — o0l g3 =—
stade (shsls 5132 PRESCALER L 5 16 ( TIMER/COUNTER ) jilS — ol G =
CAPTURE s COMPARE
PWM JUIS 4 —
i 10 Jloms 4 S JUT Y JUIS 8
P SJJL;I PRRLPW AL PP
13 5 Mt b (g sl s WATCHDOG —
SLAVE  MASTER &) g 45 SP! Jb o o551 2oyl =
( UNIVERSAL SERIAL INTERFACE ) USI JU oo JoLi ) )l =
S0,y JG JU o USART =
4 5 $Mell (REAL -TIME COUNTER } RTC g jls =

4.3_[-_' C.-:-_ﬁjj::ﬂlea ‘U'LEJ—

AAS3 S oy Sl pas- @
G254 L6 BROWN-OUT , POWER - ON RESET CIRCUIT =
LS 6,5 Lot S (51l =
ADC NOISE REDUCTION « POWER - SAVE . POWER ~ DOWN ) SLEEPC > 5 (gl s —
( STANDBY. IDLE .
I 3 oI5 (INTERRUPT ) aif 5 s —
CMOS (53,3 555 Ja i Yy s 3 s b e Ol

b aldi 348 J3as g e
Jlad S



AVR gaiasy e VYT

350pA : 1.8V 5y y IMHZ 2
( 5l L )20pA - 1.8V 51y 4 32KHZ o
0.1mA : 1.8V 3i)5 » POWER - DOWN o) ;5=
6 ey tl_,ii,lfo b yhas-
GﬁJMUJ{J{G{IfO)‘f_-_gJ::'-a"LQJJJJLS-S:S—
MLF 3 TQFP wly 64 =
(NS ) ilhes slgmils 5 g L5ty o

Atmegal65V: 0-4MHz @ 1.8-55V,0-8MHz @ 2.7 - 5.5V ==
Atmegai65: 0-8MHz @ 2.7-55V,0- 6 MHz @ 4.5 - 5.5V =

ATMEGA165V , ATMEGA 165 (5lgza ;4

35w S\ Byl VPY Jgdr
EXTENDED | BIT
EXTENDED | Rey | pEScripTION DEFAULT VALUE
- 7 - 1
- 6 - 1
. 5 - 1
: Y- 1
BODLZEVEL ; EggngN GUT DETECTOR TRIGGER | || UNPROGRAMMED )
BODLIEVEL ) Eg\({?{‘N GUTDETECTOR TRIGGER | || UNPROGRAMMED )
BODLEVEL | | | BROWN OUT DETECTOR TRIGGER | | (rppecrion
0 LEVEL
RESERVED o | EXTERNAL RESET DESABLE 1{ UNPROGRAMMED )
350 Sl 3 ek VY=Y g
FUSEHIGH | BIT -
SE HI BIT | pESCRIPTION DEFAULT VALUE
T UNFROGRAMMED , OCD
OCDEN 7 ENABLE OCD ENABLE)
O(PROGRAMMED , 115G
JTAGEN 6 | ENABLEITAG ENABLE)
p— p ENABLE SERIAL PROGRAM AND | O(PROGRAMMED , SPT
DATA DOWNLOADING PROG.ENABLE)
WDTON 4 | WATCHDOG TIMER ALWAYSE ON | [(UNPROGRAMMED)
ESAVE ; EEPROM MEMORY IS PRESERVED | 1(UNPROGRAMMED
THROUGH THE CHIP ERASE EEPROM NOT PRESERVED)
BOOTSZI 2 SELECT BOOT SIZE O(PROGRAMMED)
BOOTSZO 1 SELECT BOOT SIZE O(PROGRAMMED)
BOOTRST 0 SELECT RESET VECTOR {(UNPROGRAMMED)




Y MEGAAVR o€, S

25 S\ 25 S el YASY Jgd

FUSETd™ | BT | pEscriprioN DEFAULT VALUE
CKDIVE | 7 | DIVIDECLICK BY 8 0 PROGRAMMED )
ckoUT | 6 | cLockoureuT 1( UNPROGRAMMED )
SUTI 5 | SELECT START-UP TIME 1{ UNPROGRAMMED )
SUTO 4 | SELECT START-UP TIME 0( PROGRAMMED )
CKSEL3 | 3 | SELECTCLOCK SOURCE 0( PROGRAMMED )
CKSEL2 | 2 | SELECTCLOCK SOURCE 0( PROGRAMMED )
CKSELL 1 | SELECT CLOCK SOURCE 1( UNPROGRAMMED )
CKSELO | 0 | SELECT CLOCK SOURCE 0( PROGRAMMED }

5g Jey 01 K5 Sy S ool BROWN-OUT Jide (shyl> 5 5 4w 0! : BODLEVELD,1,2
Sl e odes LB VA-Y i o BODLEVEL (glacey
Olej 53 g Kigr o S0l A=Y ol 3l BOOT aliile ks ilsil (gl : BOOTSZO..1

A dal st 5T BOOT dlailm 51 51 asl (51,2 BOOTRST oy 5508 0oL S eotab

L Y-S TV VIO WK PR AL LI PLIAP Y o3 sl Caga 2ot BOOTRST
st START-UP laj Llsnl (6l 33 oh 3 Shase : SUTO,1
INTERNAL RC & 3 oy Slhis .ol V=Y g 4y a5 U oy ! 3 Shes : CKSELOL3

Zed IMHZ pl 1 o SIS CKDIVE gy 02 (S5 4l 40 4 3 L 5 OSC @ BMHZ

(54543 BROWN-OUT jhbs (gl 7 50 g pebaw izt V¥ gt

BODLEVEL FUSES 2... 0

VBOT( VBOT- ,VBOT+}

11 BOD DISABLE
10 1.8v £25mv
01 27v = 25mv
00 4.3v + 25mv
BOOTSZO,1 (gWaey 5 3h Yo § BOOT il yfuia Lilinsil Av=Y Jgde
Boot Application Boot Flash Boot Reset
BOOTSZ1 BOOTSZo Size Pages Flash Addresses Addresses Address
128
1 1 words 2 0x0000 - Ix1F7F Ox1F80 - x1FFF | Ox1FRO
256
1 0 wards 4 0x0000 - Ox1EFF O0x1FD0 - x1FFF | 0x1FQ0
512
0 1 words 3 0x0000 - 0x1DFF 0x1E0) - x1FFF | Ox1EQ00
1024
0 o words 16 0x0000 - 0x1BFF | 0x1C00 -x1FFF | 0xtC00




AVR g s$, 5 IYA

G5 S pslehs MY gl

FREQUENCY MODE AND RANGE CKSEL3...0
Low Power Crystal Oscillator{0.4-0.9MHZ) 1000 {C1,2= - )
Low Power Crystal Oscitlator(0.9-3.0MHZ) 1041 - 1010(C1,2=12-22PF)
Low Power Crystal Osciltator{3.0-8.0MHZ) 1101 - 1100{C1,2=12-22PF)
Low Power Crystal Oscillator(8.0-16.0MHZ) 1111 - 1110(C1,2=12-22PF)
Low Frequency Crystal Oscillator 0111 - 0130
Calibrated Internal RC Qsciliator 0010(7.3-8.1MHZ)
External Clock{0-16MHZ) OO0
Reserved 0011, 0001, 0101, 0100

() (s SHS YA-Y
CLKCrU - CPU S™s
3 p LS 4y g B gd D g oh salizud La fo- Jia J_,b o AVR ildes fLe-..J A WSS ‘_',._v\
3,85 plorid AVR Clolins 5 St &5 2 52 Eael SUS ol
CLK 10 - /O SYS
esla USART_, SPI . L&J:Jts . L"‘J‘“‘lu le—f-ﬁ Jj—b MII"O LSL‘DJJEL‘ )l LgJL:m.: L—.a}: SIS U'li
.JJJg‘_;G
CLKFLASH —~ FLASH S
CPU SHS L Y jams FLASH SO .S o J 25 |, FLASH il U5l Sldas SO ol
(3 gl o Jbd

CLK ASY — ,asli Obajen b SIS
B o A a S B2TB HZ sl S S L5 Dhamd o D3 g 42 3IST o SIS
A3k SLEEP Sl 53 phuncs

CLKADC - ADC SHYS

Sl 4 HO 5 CPU (gla SIS 558 0 Laely 45 &S o exlitaal ol ST SHUS SG 3 ADC
b ot Sllas am 53 5 a3l falS Jotls Jlaes Sl Sl el a6 U, (HALT) Sy
Qb plomt (g e B>



VYR MEGAAVR 5L, 58, S,

] e IL°~°°"= [ =

CLK ADC
GLK WO AVR CLOCK CLK CPU
CONTROL UNIT
CLK ARY| CLK FLAN
WATCHDDG
|nss£'r Locks TMER
WATCHOOG
SOURCECLOCK CLOGK
CLOCK WATCHDOG
MULTIPLEXER DSCILLATOR
]

| | TERHAL E:'remul. CRYSTAL |"°"‘F“°] gl
co'i'_ﬂmn oscu.u'ram“ CLOCK ommmkl oS8 Iibn| | Re osc

JJg:lr:—n:—ﬂ\.’S%GJJJJIJJAJ V—\'JS_Z

( CLOCK SOURCE ) &S b

U sl ey a1y OF £yl D1y n 48 (gl S e gLt Siols 5 S
SHS (92955 Oy @ edd sl SUS .5 S sl ( FLASH FUSE BITS ) FLASH (g5 jaeb
3 gt b 0303 s Ceand a g s S ois a3 8 B 5 AT J e 3 b AVR

1)(PROGRAMNTED)aﬂékJquC_ﬁgtMQOshﬁ.ﬁj}édﬂ.&q—rw)) EaR '\J
wews { UNPROGRAMMED ) o %0 L;J.:JMUJ). S (Shne

35 g SN gt sl AYY gt

DEVICE CLOCKING OPTION CKSEL3...0
EXTERNAL CRYSTAL/CERAMIC RESONATOR 1111 - 10i0
EXTERNAL - LOW FREQUENCY CRYSTAL 10031
EXTERNAL RC OCSILLATOR 1800 - 0101
CALIBRATED INTERNAL RC SCILLATOR GL0O - 0001
EXTERNAL CLOCK 0000

Ear 0as b4y glaj 505 a5l POWER-SAVE |, POWER-DOWN . 51 CPU &5 _u8s
3 3 gt gt | parh aal S gis s 3 Sl IOL dl 5 4 S S Ok (51,2 (START-UP)
g Uy Odemy (51— ( DELAY ) wilst (5,00 (S 0 S 4 a5 sy I CPU &S W8a
oS glagaile; sl gl o T S RV VR §r S By - B E A ch..‘

345 » 3Lz WATCHDOG ) ydhu!



AVR glaslisy e VE©
(EXTERNAL CRYSTAL/CERAMIC RESONATOR) Jt 5 Py W
55155 Jeemy S Uy ( CERAMIC RESONATOR ) Sl e Sl s by Jlemy S @t ot 5o
SXTALL 45l 33 40 G 0l 031> QLIS A-T ISCS 53 45 ) ghailen (QUARTZ CRYSTAL)
34 Joo s XTAL2

s S draa 45 Glaja gl ool Lilisa Sl 53 ) Ll o CKOPT oy j 5o
QAJSJLS}.JJMUJJ_.J_,.JJ- J;Lzl)l@...a'ls)jjiﬁj.c;_,daﬁd LSJ?.)"‘U)‘.":“Q'!;_'}‘."J‘;L.’
.:}JJJJAL.Z‘)LG..._?EJ:B}'L;;JMEJydWﬁJnMdﬂﬁs&hCKom
O S Ll ol 5 dndly e SO sl b Sl 5 i 5 11 €2, €1 lesl
‘-91.)"'-' sxlar LSS gl LSLG"JL" )i d.f:_z.{.JJb .Ll.:.h.d HL‘.‘J}}:&” 61#)-1;4) )§‘L-)J ‘ JLZM.:)S
e il Sl gl K (gl il sdal AYY g )3 i gladii S
s g osbinal 33 8 olgly S8 b g S plesls

2
T & XTAL2
L o YR
GND
A 3

St gl o 53 5 Ky S St AT (KS

S S o5t Sllae ga s AY-Y J g

TREQUENCY RECOMMENDED RANGE FOR |
ckopT | CKSEL3.a CAPACITORS C1 AND C2 FOR USE WITH
RANGE (MHZ ) CRYSTAL ( PF)
1 101 0409 .
1 110 09-30 12-22
1 11 30-80 12-22
0 101, 110, 111 1.0< 12-22

,.)j_ JL{“.J'-'—-i;J'j"J UT JA.:L:.;JSﬁdoé&wiédf)gib,;L;'Ixi._:.lu-:.;ityJ—"'

Jydr Gob Olgi g Iy ( START-UP ) LT Olaj SUTL.O0 » CKSELOD oy 5y Jo 5 Sl ol 53
.b; ;_‘.Jl.a'djl A¥-Y

( EXTERNAL - LOW FREQUENCY CRYSTAL ) sl it 3 iy 5 5 555l

5 gt gr (§ jeteall g 1001 & CKSEL (5lgam 5309 « 32768KHZ coslow Sl S 51 03Ul (51
CKOPT 35,5 (6 5a 0l 1 b 1335 o Joaie XTAL2 5 XTALL glansly s A=Y K2 5 Jly S
Sl D Slie .otls ) g bt sl sl s 3 5 3 ped Jlad 1 s sle sl Ol
<l 36PF _JsHhs



VEY  MEGAAVR slai 38, o
SUT (slaiess 52 Lo g5 (START-UP) 3,5 0o ¢ 25 o Sl Sy S g 90 03t S alSea
R S I PRt A PR T

ot S ) 5l SN (g1 START-UP by wlinzit A=Y J guhom

START-UP TIME ADDITIONAL
CKSEL0 [SUTL.0 mﬁﬁfﬁ%ﬂfﬁ. Y | RECOMMENDED USAGE
SAVE (VCC = 5.0V )
N T e
T me on [oniaser
o | e TR
T | wee [ am [
e | e ow e
1 01 16K CK . oD s SCILLATOR,
1 10 16K CK 4.1 ms gg.?g;;ggi%&gm .
T e oS

udtﬁﬁgiﬂuufdlgudi.:.\J.?u,-a)bi:...d..L:SU..JJlle.;gsl‘..Jifjiﬁr;...:.Juibjua_f;ﬂ!—“’

Tk Sl o8 il el 57 gh 0 81 a3 05 e 03U Sl e sl Sl sl taay £ ol =@
‘JJ)J« sakant -\.‘..YU-JK

2l il P 57 5Vl SIS g1 START-UP (aj bl AD-Y J yudom

START-UP TIME FROM | ADDITIONAL DELAY
SUTL.0| POWER-DOWN AND FROM RESET EEEgg‘MENDED
POWER-SAVE (VCC =50V )

FAST RISING POWER

00 IKCK 4.1 ms OR BOD ENABLE
SLOWLY RISING

01 1K CK 65 ms oo
STABLE FREQUENCY

10 12K CK 65 ms e

1 RESERVED

(EXTERNAL RC OCSILLATOR } >, RC | 5%l
f=L/(3RC) dslan Jaws g5 s J85 llS 3 cood 0l 0¥ K02 55 XTALL (slaasl 4 RC Juas)
28 CKOPT oy 5308 038 (S 0l b .ASL 22PF Jilis sl 03bn lkda sl g ey
O a5k s am 43 5 LS 65l0%); GND 4 XTALLI o 1 36PF Lty slgisls ity

Al—.-.-.:a‘ f)Lf-



AVR gaiasy e VEY

XTAL2

XTAL1

¢
i——sun

(=B RC 5 g%l Sllom 53 5 Soe 4RC Jlail 4T K2

t};—i ._JL.aJ c)_,...:-u_a ~_...'l_>'=}.'."| GJU J.;LSJ: LY t.f'l_{‘k R | L_:.Jl.i“:."i J;G AF=Y JJ..L-J- ‘_;.b
At «_JL":J'- J.!L-O AV-Y J_,JA:- ‘_}.b sSuUT Lthu.:...:.r J_”: .'m.«JS { START-UP)

I RC )%l s gbats  APY Jgd
CKSEL3.0 FREQUENCY RANGE ( MHZ)
0101 <09
o110 29-30
o111 30-80
1000 80-120

S5 RO ) gkl USRS (51, START-UP 5laj sl A=Y gt

START-UP TIME FROM ADDITIONAL DELAY
SUT1.0 | POWER-DOWN AND POWER- FROM RESET 3§§gEJMENDED
SAVE (VCC=54V)
00 18 CK 3 BOD ENABLE
o1 18 CK a.tms FAST RISING POWER
SLOWLY RISING
10 18 CK 65 ms OWER
" FAST RISING POWER
H 6 CK 4.1ms OR BOD ENABLE

23,8 Ll 45 &S gr NS Y (it 3 9 S o s B -1

(CALIBRATED INTERNAL RC SCILLATOR) _Jsi5 o0 o i8S RC 5%t

53 L (AT Usar ) SMAZ 34 021 oty a0 glaSH8 ¢ sl sud o oIS RC 5 59!
g dmy g5 _n CKSEL (slacay 035 (g otabip b S ol .45 o 455 25°C 5 5V 51
asbizal L st 348l Ty sl e b (63 S ol 53 48 235 sbital pees SHUS
Sl e (g aab gl dloren CKOPT Ly 508 3 05 o0



VEY  MEGAAVR ota ) 35, See
s sl o JETRC H gl Slles gladd A=Y J_g.b_-

CKSEL3.0 NOMINAL RANGE ( MHZ)
0001 . 1.0
0010 20
0011 4.0
0100 8.0

R PRESIN R UL SR S I WPV SOy Iy

SUT (glaiy 5 g Jaw i ( START-UP ) 9,5 Ol ¢ 335 o0 il ()08 juilS 3 S LT
B IS FL IS S P PR A 2

3 s o o8 RC ) 578t SIS (), START-UP Sl tinzit AQ=Y J g b

- ____
AND POWER-SAVE (VCC =5.0V)
o) 6 CK - BOD ENABLE
01 6 CK 4.1ms FAST RISING POWER
" 6 CK 65 ms SLOWLY RISING POWER
11 RESERVED

el 0ol izl i K il e s g 4y 3 Spe (61 =

(EXTERNAL CLOCK)) -, S%S
Sl 35t oy el VoY S e XTALL by Lol S Jaw 5 5 e (55100 o1 (61
CROPT ey 548 03,5 (S 00l jp LB g5 oo (8 s oaali 2 0000 L CKSEL (glaciey 3 ol 52 S
34h g0 Jd GND 5 XTALL sbawly oy 36PF Lsls 05k

SUT (sLaes 3od bom 5 (START-UP) 5,2 0lej ¢ 35 g0 oAl SHS 35 o 45 otSon
el A T e 3

N XTALZ
EXTERNAL
CLOCK — | XTAL
SIGNAL

-

S RIS SRl PP QPP TP RV £ Y. P S R g L



AVR gla )5S, K VEE
I SSNS (1, START-UP ol bt 4v=¥ J g

B
START-UF TIME ADDITIONAL DELAY
SUT1..6 | FROM POWER-DOWN FROM RESET RECOMMENDED USAGE
AND POWER-SAVE {VCC = 5.0V )
00 6CK - BOD ENABLE
01 6CK 4.1lms FAST RISING POWER
10 6CK 65 ms SLOWLY RISING POWER
11 RESERVED

o San s SUE IS 53 2% I i iS5 (6,8 hr (MCU ) 3 255 Soe iluhoss
el ol Ly WS il i el oS Glas a5 g Ko Sl LG 8 gla sl el 2
5 yb antls &G RESET Sl 5 5 S

A s 5
L:.i;.._,-32.768KHZ celo Jles S iiea TOSC2 3 TOSCL 4L slhyls 45 it ) Sy Sea gl
._L'S‘_;»QEJJ&S)\SQH;:@!){)_,J{“IQJFQ2 QOJSE!ﬁU)JJ;JanSHl:J:Oﬂ

SHUS BIF
il ""“:‘Gj}: \\—Y“JS_:.&.LJJS._.‘-{..:._:...-;S‘)’G

avNCHRON | [GaEnERAL KO FLASH A
TIMERS RAM LASI ND
rcomR uopuLse GPU CORE EEPROM
f ) [
CLK IO AVR CLOCK CLK CPU
CONTROL UNIT
CLKASY CLK FLASH
f
Rusel Logic ‘ lk\'ﬂchm Timer l
WATCHDOG
SOURCE ELOEK
cLOCK

cLack WATCHDOG
WULTIPLEXER OSCILLATOR

EXTERNAL
CLOCH

LOW-FREQ
CRYETAL
D3¢

CRYSTAL
OBCILLATOR

CALIBRATED
ARG 08C

TiIMERS
COUNTER
OSCILLATOR]

350 e A ) 55 13 gl - s




V80 MEGAAVR glal xS, i
CLKCPU - CPU S™S
Gl 03 By s B pd e eslind b i e b 4 AVR Clles il (sl SHUS )
255 flat AVR Cobealons 3 bl 48 24 o tesls SWS
CLK 10 - /O S
22Ul USART 5 SPI ¢ La 1S « La asb Jlte g 41 /O (sla Jp5te 51 (5l Ly SHS ol
RS
CLKFLASH - FLASH S™s
CPU SHS L Yy amo FLASH (S9S .iS u J =5 |, FLASH abailo b bl Sllas SN ol
2yt g Jlad
CLK ASY — U Slsjen o6 S
5V o XS ga IS 32768 HZ ol Jlimy S Lo oo i Ly 2y SlS7 sl SUS 1 L
2L SLEEP b )5 0n

( CLOCK SOURCE ) &S%s Gl':"

B shmiy a1 1 OF il 015 a8 el (5L S b 1t (5l 5 o
SHS (539,59 Ol 4 0l ! S L5 S bl ( FLASH FUSE BITS ) FLASH 8 52040k
St 0303 R Cacd a4 by SUSH sl a3 € L 53 1Y Jyue 5b AVR

1,(PROGRAMMED)eMGkJqu;.ngbqﬂcbcﬁjJ:iJ,l@FLJJ: d
sl (UNPROGRAMMED ) o425 St g S slina &

DEVICE CLOCKING OPTION CKSEL3...0
EXTERNAL CRYSTAL/CERAMIC RESONATOR HI1 - 1000
EXTERNAL - LOW FREQUENCY CRYSTAL 0111 - 0100
CALIBRATED INTERNAL RC SCILLATOR 1o
EXTERNAL CLOCK 0000
RESERVED 0011, 0001

Ol ol 4y Slaj aps o g/ POWER-SAVE |; POWER-DOWN . I CPU & _.&os
OJ.:_.JJ Lgl)—'( DELAY ) 4Lal L_gﬁ.-»u ¢J.'.SdaJ'.S i t_’;& LL.....-(_;)J"&CPU Y u.alg-.h 3 "J“:d‘



AVR glaliSy e VER

J)s..'\_l 6Lth.LJLJLIJ Jl?n.r_‘ LS'IJJ J)..:adl )LF'T MLJ: 61)74 o d PR JLh.ﬂ Jl"\'il%' Ch_u 4 j\:.l)
PSRRI WATCHDOG st 3l

(EXTERNAL CRYSTAL/CERAMIC RESONATOR) Jtm 5 el
55148 Sl 5 Ly ( CERAMIC RESONATOR ) Sedl e S g Uy sy S ot ol 2
J XTALT gl 33 4y ol add 0213 OLES VYT JS 5 S shiles (QUARTZ CRYSTAL)

34 g Joo s XTAL2

b Koy g olae il e S gl ba Sl g s adb S 412 C25 C Slesl=
&y odtiid 330 Sl Sl i X e moliiny U (a5 Sy ¢ Sty S
S gl haie S o Sk gt ! sl AY-Y Jygdo 3 cibises gladiins S
by SUTLO 5 CKSELD (sbacy jped Jaw s .33 5 odlizal (fumsly 355 0 sgiy G by
55 Pl ATY i Gab Ul 2 15 (START-UP) sl

(EXTERNAL - LOW FREQUENCY CRYSTAL) jyuly 38 3 (o S 5 550!

OL11 L 0110 « 0101 ¢ 0100 L CKSEL (slgzn 5 « 32768KHZ sl Jizes S 3t osbizad (5h

Juate XTAL2 3 XTALL sbagly 4 (Jloe § 550kt R PR N EK PR Cp S-S TB

ol Slisls O e (BFY Jpuer) OLLE L 0110 palis L CKSEL 035 Sl b 2pd

Zwd TOPF s> (gl oal Sliee Cbls p by sl LSl A 53 sgei Jlad 1y
Glbi jpsb Jayi (START-UP ) ggp2 Olej ¢ 280 L Sy S g5 ol 8 A

ek sl 15 40-Y g G SUT

rcj—%— KTALZ
ir—3-

XTAL1

GNO

il

S S gt I 52 35w 4 Sl S Sl vY-v JS.:

Sy 5 55l glhes glads Y=Y Jgudar

CKSEL3..1 FREQUENCY RECOMMENDED RANGE FOR CAPACITORS
RANGE (MHZ) | C1 AND C2 FOR USE WITH CRYSTAL (FF)
Lon™ 0.4-09 .

101 09-3.0 12-22
110 10-8.0 12-22
111 8.0< 12-22
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VLY MEGAAVR gl Su
(s S 5 57 hensl S (g1, START-UP 0le inst AY=Y J gdom

START-UP TIME SEEATI?SS;
CKSELO |SUT1.0 | FROM POWER-DOWN RECOMMENDED USAGE
AND POWER-SAVE RESET
{(VCC =5.0V)
CERAMIC RESONATOR .
LN
o 00 258 CK 4.1ms FAST RISING POWER
w CERAMIC RESONATOR ,
0 01 258 CK' 65 ms SLOWLY RISING POWER
CERAMIC RESONATOR
L] !
0 10 IKCK . BOD ENABLE
- CERAMIC RESONATOR ,
0 11 1K CK 4.1 ms FAST RISING POWER
CERAMIC RESONATOR ,
1 00 16K CK 65 ms SLOWLY RISING POWER
CRYSTAL OSCILLATOR,
1 0l 16K CK - BOD ENABLE
CRYSTAL OSCILLATOR ,
1 10 16K CK 4.1ms FAST RISING POWER
CRYSTAL OSCILLATOR ,
1 11 16K CK 65ms SLOWLY RISING POWER

a5 61 tay Bl st 2 3 go mbisd 8 i SV lS 3 3 pn o a3 aky B =T
ool il 5 s 8 gl 8 oy A a2 e ealizad | Sl L;Uc‘,iiha,i Sy a0 cﬁl—(z’
AJJ,-'\- salin! -l.‘..g'_,a Jlf

Gl ol g (I S5 Gl SSIST (5, START-UP 0Ly izl 4F-Y J g

CKSEL START-UP TIME INTERNAL
3.0 FROM POWER-DOWN | CAPACITORS | RECOMMENDED USAGE
" AND POWER-SAVE ENABLED
0100 IKCK NO -
0101 32K CK NO STABLE FREQUENCY AT START UP
0110 : IKCK YES -
o111 32K CK YES STABLE FREQUENCY AT START UP

Il I Moy 5 et SSUS” g1y RESET DELAY Obej bt 40-¥ J g

suTLe | AP A e sy M | RECOMMENDED USAGE
00 Oms FAST RISING POWER OR BOD ENABLE
ol 4.1ms FAST RISING POWER OR BOD ENABLE
10 65 ms SLOWLY RISING POWER
i1 RESERVED




AVR ganlis, S VEA

(CALIBRATED INTERNAL RC SCILLATOR) J&15 o5 » 238 RC ) g5l

25°C 55V 3y 55 1 8MHZ 54 02 o1 dstls ol SIS ¢ Jotls sdd o ,d8 RC g0k
83U e SHS Ul g0 & Al g5 o CKSEL (glaies 03 S (60 ,aek o b oSS o) 48 e ad i
BMHZ 113 RC 5 yithael 9,-8n 6 6 oy s 2 )15 e o (558 N PR P 3 %
STy 5 gmb dae 5 (START-UP) 5,5 Ol ¢ 253 0 Sl 6,08 5 3 8 A il
st Lt 6 A5 J g 31 SUT

S50 a2 0 oS RC 5 50l USS” (51, START-UP (a3 sl AF=Y J gulm

START-UP TIME ADDITIONAL DELAY
SUTL.0 | FROM POWER-DOWN FROM RESET RECOMMENDED USAGE
AND POWER-SAVE (VCC=5.0V)
00 6CK - BOD ENAELE
01 6 CK 4.1ms FAST RISING POWER
1" 6CK 65 ms SLOWLY RISING POWER
1 RESERVED

,..:_..-la&g&jiﬁ;;é&)ﬂ@;yﬁjﬁa-{“

(EXTERNAL CLOCK) g, S8
St g oy (mealh YT IS G XTALL 4 sl SHS Do g5 ey 5N ) Sl
g g (S 3134l 5 0000 L CKSEL glacay Ja cpl 5o SIS

SUT (5WnZey 533 Jaus 35 ( START-UP ) g5,5 Ol ¢ 38 g0 PSS 50 ol 48 alSin
el SR BB AT J i G

e 3 Ml plonil 5 Olabl (8 roler OS5 3 U ol i Sl Sl
San g SHS I3 55 2% ) ihy ks 5 S (6 S sl (MCU ) J R8s Sen Sollas
ety A Uy SN SIS 5 it el 48 g o gl g S Sllsl BB glasli el o
-3y azils SGRESET b~ 52 S

NC XTALZ
EXTERNAL
cock ————1 XTALY
SIGNAL

I

¥ I



VEQ  MEGAAVR slaylaS, Su
) SIS (gl START-UP b Litsml QY=Y (] g

SUTL..0 mts)grkggfjglr{-%%m ADDF!::)(;:‘%S[;:%LAY S OMMENDED
AND POWER-SAVE (VCC =5.0V)
00 6CK ] BOD ENABLE
01 6 CK 4.1ms FAST RISING POWER
10 6CK 65 ms SLOWLY RISING POWER
1 RESERVED

AT sl g%l
lesitans 32.768KHZ, Zobhw ity 5« kizes TOSC2 5 TOSCI ol b S a8y Sa gl
TOSC2 5 XTAL2 « TOSC 3 XTALIL slawl ATMEGALSY 5 ,Sen (11 5,68 o 515wl 33 oy
S A8 r LS S RC 5 90 G 0t 8 Sl 48 Sslina Ol 0l y Kien S 2t

LS AL s ST il s pl 3Ll .
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« BASCOM sl LlalS Ol ool 3 8 Lhid w0 AVR glo LlalS 5 spa gyl
oo 3 ke o, s (it sliel 3 Zueal 3L AVR STUDIO 5 FASTAVR « CODEVISION
2o LILTA [l s BASCOM AVR ol \gil oni 5 08 51 SO B jas a1 pasls b ot
03Uiid Lo AVR s giasl 2 52 BASIC 0L 3 5 03 8 Colas 1) AVR (5lay Sr plas BASCOM
dore 0335 Sl (Glac il 1 Llead 25 JulS' ) 5l 4 BASCOM (gla sin foad ol 55 kel o
el 5,850 gl o ot sl SIMULATOR ssbe a4 b S o om3ls BASCOM
ol Mol 18 L AVR

Wl amin (ol gy g3y I ! ¢ S T ekisSaolie s ADC S LTSS (63555
¢ SRAM , EEPROM (gla aiilo- (il g 5 523 o5 g it s o 0 band g pled slons) (LCD 4 44
ch 4 b e 4 by Gl b e s o Sla sk 5 b e pled
T g5 B3 S S (5 sl 5 ol 5l by Glate ok (LED a7 il plad 0397 ST L i g
2% RbalS ol a8 cedans bl s 4al 5 fege 4an 31 s (SIMULATOR) S Jhoos Lo
358 18 Ol giaal s askizd 5 4G 55 40 g jmm gla lllS Kon 5LS

3 A S ey @ STK200/300 PROGRAMER oty oo by b 33 o ol slgt 5o

23l el S BB A0S Sk s e 530S (5 80 g L

wblaal

SIMULATOR (gla Lasa o, Jid 3 BASCOM AVR i il ye Jaune (518 yio JalS 5,800 3
GRAPHIC CONVERTORE 4 LCD DESIGNER : TERMINAL EMULATCRE . PROGRAMER
AVR (gla 5 Si0 ISP-PROGRAMER cales ¥



AVR glayiaSy S VOV

BASCOM L slagn 6 0e \-¥

oo S as dalys el BASCOM sy g aslp dooma o 2ty BASCOM waliy (glyr! 51
).ALL 28 P ‘S;_;LLL’ \Jf-J"i g e Lﬁ'):"’.)"' LYY Jn.hb;- JL‘-‘- o .l.:ul.ll....:nts)l.b'lo'l‘)

A bt

FILE ;4 ®

(FILENEW) Ldor b1 sl
b sl dzem OF 53 Gl a4y 5ol s a8 Ao 6 iy G Sl sl
(FILEOPEN) ;6 33 S50
el g Coh 3 g o il 530S LU Sl b 4y el Lt a8 cnl bl
65 3 Al e bad sl s S a6 055 ASCIT 55l kikd o) gee 4 15 gl BASCOM
Aens JUSl Joms 1) OF s 3 408 03lizd) wali 225 0 (51, NOTEPAD aila
{ FILECLOSE) kU 2w
1 OF eyt 51 Jeb sl 1t dylos S sl (g i 6 55 51 ook o1y b a0 iy 2 5 0
J.:.ll.a.-aﬁ:-a
(FILESAVE) h1 s a3
g Al 5 pealS alabl> 3 ASCIH QquJﬂUaﬁibq);GwQﬁcﬂH{
{ FILESAVE AS) Ol g 05 S 6 53
.L_“..saﬁraﬁarLLU)JJ-yJ:{U.:_,JJ.:.M_,;-JJGQ;dIL
( FILE PRINT PREVIEW) Ll o ule
. (FILEPRINT) Jb < p
(FILEEXIT) U 5 75 5
= L«...:l 45 (_‘:J}.ﬁ L ‘_’JJ .L:‘,.:- C_JL?- BASCOM L.:Du j1 J_,J_ J.:.h‘_’.:'- )aG Lo.:l 4.:.:.; U"ﬂ L:

P By SV D ehsles S a3 1 O 3 0ulesls (g peeds Sl




YO¥  BASCOM s il s basas

EDIT s54s *
EDIT UNDO h
g w3l 53 Ol et g Al Bl pa e 4T ol T

EDITREDO
..J..__ubJS’J.;.a)l.,_,.sJg,:_,gn;).uﬁj!«SbQUJ:;LILg)K;J:.L:JI_,SJAL.JQ)fJH{

EDIT CUT ¥

J.-:IBJJu.'u'Lg.l..;J.;-me;o&yba“ub&lub@b}duq;uﬂib —_—

EDIT COPY By
-L_.hJJu.‘.’.uil_gJ._i.J.;-Ja..-u;e:ﬁébaiﬁub&'&a@hﬁd‘ukﬂﬁdib

EDIT PAST g’
._L:J‘L:..o.?'t.!}h.rJ_)JAJ};‘JJJ._{J_HQJ)SCUTECOPYM6]Jw@|jduqﬁaib

EDIT FIND 44

EDITFIND NEXT

'HL‘JM%‘L!J'”J}?;*-’?3_}_}‘&-"*:;!);(_9‘“&:'.)5@1”! e

EDITREPLACE A *

TEXT TO. Zoand 53 utled sl 3 350 g0 20 0 3olor 1y it dil s on Lab ap S cpt b Tr#B
e P LI I :,;wﬁb:-tsﬁz&uJa....‘,JJ.lteaSb_,.?‘:._.g-:‘,ya:.-FIND
S 350 38 o Buler b 451, oze REPLACE WITH

. EDIT GOTO 12

g algds et e g yleda Wlg sl ol T
EDIT TOGGLE BOOKMAR
d.__._,.L.::S(_g)l.@AJL.I'.Js.:....»LQ.;JE;J_,AASuUJ.:jJ.aL%LglAL:_-_,;JﬁH_,JJaLhqu-S‘&W
A8 Vg g 2us EDIT GOTO BOOKMARK 5 i Jaw 55 Lgil
EDIT GOTO BOOKMARK
el Ay a2 NS oS Lladilis & Al 5 e e w38 ol

EDIT IDENT BLOCK .EE

EDIT UNIDENT BLOCK ¢

S Jie o s 0 TAB G o500 4y 1y 0l sl e sl 5o ek iy 58 0l L
PROGRAM 5 5

PROGRAM COMPILE
uUﬂ.aﬁ.\.:al_,;'-(COMPILE)&:Jbolijquljﬁu.a-):q)aﬁb._&(l?? 4‘,151.1)4..-;01114

23 et Ul g ey Ll 5 A dal ot 6,003 COMPILE f 5 4y ¥ ol ol L Lt



AVR gha i€y S YOE

s Kol g sl»! OPTION COMPILER SETTING s

.35 PROGRAM ) 3K y Ko 50 20 35 50 4S (g ouls Lo XX.BIN

a5 55 50 BASCOM Jliw daud 5158 o 53 (61 0 «S DEBUG LU XX.DBG

a3 3 90 AVRSTUDIO )58 a5 (¢! 5s «S OBJECT Jibo XX. OBJ

oS Ll XX.RPT

e 30 3 30 Lo PROGRAMMER gl it 31 oias (o) 5 48 Jil Jloicos S oo XX HEX
S gad o dlonal Uk 55 0 208 55 Ladd 4S Uad Lilé XX.ERR

s S o g hagls Bl Gl o 35 4 (55 4sU 5 EEPROM L s X olasols XX.EEP

JJS.L:A'_,J:-t:.Jl,-_)JLg!o‘;}l;u):ls&)éi)wruﬂu“h:ﬁyouﬂdewﬁi

Jt'ﬁ S| uJbC)QIJAMASJE?QLQJJH-LLS}&LQ)JM&_JSLbrﬁdagﬂj}h&_t:alsj
.JJ‘_gdajﬁLb.?'-Jn:'-JJ!JJ @ c_.’jt;,a)SJ.:.nl_,;‘-

PROGRAM SYNTAX CHECK B
&Jl);H}&L_lﬂJ-;‘JJ—-:JO&'&Wldb‘ﬁ!ﬁdlﬁ““lj}@ﬁdl%y

PROGRAM SHOW RESULT &

[=

35 ookl 3l ¢ 4 COMPILE 4wt Ouoa (8! 2 S ol

PROGRAM SIMULATOR .@1

Gy 55 L k8 al g5t Jlab o815 5L 40 PROGRAM oo S 338 b F2 5 05,23 L i-d|
J'IJ.;J\JJ‘_,AM&MQ)y);.@bdutjfgﬂéjbqﬂJ4.3;315$SIM Sged e g s
Gl Wb Giloiems Sl S edlinad 55 AVR STUDIO aibe (6 555 (glajlosns
4 &)t DBG b 3 AVR STUDIOS jlustrh 4l 53 OB Ju5 il 004 slony) OBJ sDBG

3,08 o 8 aslinil 5 e Jts Gl

...\JL!L,J)T:JJMEJ.!J‘JJ)$SIMJ_,:M);FJQJFJ;°“ak’IHIHEXJﬂu /ﬁ

SENDTOCHIP g
L}'l! .h..n‘,; .L:‘olljdl Lot b J..h'_,:'— J.hu" GJ‘J_JA.‘L)! h?\.d aﬂd—;F“ ..L_._.lS Ll d.'...u.J'g U'-"l' hw‘g)-

g le PROGRAM 1 5 45 ki35 40 g S a0 5

TOOLS g4» ®
) TERMINAL EMULATOR ﬂ
! 3l 4 e TERMINAL EMULATOR 0351 Wi L CTRLAT sladddS' L < F ool ey
ealazl ):!'_”.;Jls_,_,Js._-ﬁ L',:JRS‘232 dl—lrﬂ .b".r;)i‘ja ;_E-"LLP E] L;‘L.J)'l eals L;-ila.; 'J;IIJ.! L'_#sﬂ
Y



YOO  BASCOM o sicsli s ia
LCD DESIGNER
L}.Ju_-hé L‘,:.._u_l.m.:]-.,CD Ls_g‘)x_,&_ud?-l)lob 3}"")"]-’L‘;L“J£'Jls*:‘|ﬁu‘*~£;‘_ﬁlh-‘ﬁ
’ .'}J...f:u.afhlb \—'fa),‘;'.,;‘kqsao.ﬂ&.:ls

A pa o SIS L At g5 g o oS A8l a LuKs 85 (glls G a5 4 LCD e o

Y=o P
LCD DESIGNER .h.::u

1y Pli aen SET ALL 4aS3 .S o b bzl Sl 511 0 o5bys SIS L ) wilsst b
3 g g wildl Lk als o @ 3 sle il sute (golaas Jald Jast S NS I L

DEFLCDCHAR ?, 14,21 ,21,27,27,21,21,14

336 S il T gl 4y g 23S a3 LD (gl 1 sy SIS a5 o L Lt

2l u:.a_Lu LCD l.gJJ)f

GRAPHIC CONVERTOR
b sigead J1d3 (6l (Y=¥ o 22 ) GRAPHIC CONVERTOR Jaowe s s gis sl (S955 SoS b

B ed GRAPHIC LCD (535 1 Aylad 3 &5 *BGF W gomy L (§ 5 goad 44 *.BMP iy

L

ataxte
biSAVEJ..S.'aL_.W_,a:JSaJleOADA‘SAL_»JJ*.BMPJ.}ﬂLIIJJJ;’-aI_,;-'J;&U
odd ik b .A3S o 55 (BASCOM GRAPHIC FILE } * BGF L gy s 355 aali SUS 55 1
Toma 50l OK 0S5 (535 1 KM L g 53 00 0313 S5l 05l53 s 5 olons 3 go00
Pl (SHSLED (055 p Shled JB aslipr 53 Shest 3 Ladd a0 B L
JoSa 8*8 L 6%8 Wil e 55 (g b g 2558 15 8 e il LOD TYPE G Jaw 53 LCD ¢5

sl

4

)

A LAl JhS e G ik b s ke K 5 S, @



AVR glalus, e YO

-V oo

e 03, 1 GRAPHIC CONVERTOR Lo
1] mesEecironics oSS g1
ippsdispod Bl MR L o e
e
el
: :
® B4 240 i
i L -

OPTIONS 55 ®

OPTION COMPILER

OPTION COMPILER CHIP

39 SREGFILE ; glaus 3} 45 5,50 53 b e pladt S b o g3 (500l sl 3550 ATl
conath 4338 il b 93 g S AT 4 (50 K0 dglea S soliBenl abi

OPTION COMPILER OUTPUT

QS T b gl e sl ui et alaaf sl LU alaS JalalS 51 oy «Sb aand (ghpn 23S 08
sal 3 Ll oS 3ytas FLASH ROM 4liils Jidka 3} CODE ppa & ilsy SIZE WARNING
80, o ERROR yREPORT . sifesabie Jid 1l (1 yias 45 olebli .S o WARNING

OPTION COMPILER COMMUNICATION

b3 30 s £5 o OB gm0 918 ga a0n5 43S Gl Tt Jla pow L3 (BAUD RATE) JUE 53
AR Ll 5p 31 5 gn 4S Gl sl aslitind S S OISk LAD (g3 FREQUENCY €3S S
bl 50

OPTION COMPILER 12C.SPLIWIRE

w35 Geaxd g Kae (gl |5 IWIRE 3 SPLI2C bl ) G b gy e sty Slgi oo €3S s Jaua 53
OPTION COMPILER LCD

t a3 slacaalsli 515l 303 OPTION COMPILER LCD 43S

& yea 4 LCD 4 4a yoitia BUS MODE €38 i sa paditia |, LCD §.6 LCD TYPE s
SBUS L 53 S PIN o gun 4 LCD o338, ya (ys05 DATA MODE €S laww 3 .S S nd b 28
ud BUS b LaLCD Loyal adi€ addu LCD ADDRESS <3S

OPTIONS PROGRAMMER

N aalyie € Sypa o apla QAT 1 0pd HBI3 3 PROGRAMMER a5 oo bad gha 0pl 0
casslad a3l yie (sl 15 STK200/300 £ 53  feamls sasbad ool Jomd slgh 5ol 1S 5

L-)_ll):'l.‘..iaa)sr.:h:qdj@ LSJ")"“&.')‘ML;{)’J)’QUKAJ‘I‘-&LJ“LSL‘JQ:J —) B 32
R “.}'.0



VOV BASCOM e yitabisy Jasaa
(SIMULATOR ) (55t lime 3 ne Y-

bd@.ﬂldhdz&u‘)tjl)i_y“.u]r;h& v-¥ ’)"‘E',GJL“"*:"""‘I'L:”"‘{.‘S]J""L %l
0 S A e 250 1> dead oS 343 g0 plail ol Jas S 50 S

- AP
1 fregtile = "miZdef. dmt®
2 jcrystal = SHOOOOC
3 $paud = S5O0

4 Dim A As Byta

5 Dim Lm33S Ax Word

.;_,...:-da_}l.bi‘_;jug.:..;«..s:dlb;ﬁ'_ﬁ.:lSl{..L.tl{dRUN.L:\S;,._:lrU:RUN _’_i

35,53 g0 g g (5 hudd S5 pa LB 5 Leel oS UL 0 PAUSE 4835 ol - PAUSE

=

A o 1y als) (g Jloannt RUN 4aS>
By e (6l aal g 5leant S LB 5 Loel 4aSs ) :STOP

lat oS owlinn () 4 3 3500 ¢ STEP INTO CODE a5 s! : STEP INTO CODE

2 (=

335 # PAUSE - b g3kt g ol (81201 DU 2 51 dag don
il 3 pa 53 45 sl (b el (L3 4aS5 4 4aSs o) - STEP OVER
3 SHIFT F8 S 05,25 b 45V 5 pn 15 IS a2, sl 4525 SUB ROUTINE. Jo-1s ¢,

“lnd

4_3‘__,.‘..,_...4_,.;.»;u_»rL?dinmgbkﬂlhi-UlJtstu«rLRUNTO «S3:RUNTO

L
(3l Lt 1 5WaaS Jald b (gl Jest) 55,5 g PAUSE il

THE HARDWARE SIMULATOR (5,138 &e Sl 42 i
gk e oty ol T-¥ o o & 5 ol S0 SIS L



AVR glaslify % Y OA

?-—? °.f’-':"l
(St Lo

COOO000KT : : Ly
oonore 1 W
Mssioesioinsl :

@/slé0i0iueln]

o3zl LCD &y st Jlovy) (slaesls Oada L& (gl p &S adl o0 (55lee LCD S VL a3
g S A O by oS s DL L) Wy s 2 Gl SO 3 G LED Slp sl
4 88 Ky jew L LED 1S 4 (605 S Lot abo g p Doj g il s O K W
Wl gy 0l 03 5 S 5 QLED DAl g g 39 gr o ySome Cunsy L2 (63959 Ol s
ot 3 AEl a Ol B el )3 GETKBD( ) ) s2wnd b 48 ol 00 4 i S s SO
el Sl 5 ADC ilisiun SAJUIS (51 o2 3 S ST e diSalin (512 o 50 S LT e
0313 OL2S gla e . dad o igbad Jxd p3lie L 1) a5 0 oy 4S5 ) {REGISTERES ]
83,5 SIS abo gy o At (595 6T 1 PSSk (51 45 AL b Jlaenl B 0ty il 3 0
(O=Fo znny). 48 555 15y SlAde

0¥ ooy
RO -R31 L;lhj;...:q-)‘)b‘l.u

J_!UR Il 45 5 4 a2l VO S ey il g1 o STO0 w85 : VO REGISTERES _ig_l
.(;—Yaﬂﬂd')\:...ui JJJLLE-‘

9—?9_):5-‘1
1/0 (W 5 sl




VO BASCOM s pitaliy basae
VARIABLES & 5§
O g 33 03 S5 KIS Jlga b puite ool 4y 531 Lad yuenas 3305 g0 5L V=T 0ty g opl il b
St o8 53 juite o Ik edalie 4y 5306 Lok ENTER 4aS3 035 .42k ;o VARIABLES
S e (Sloded Sl doas 0T VALUE Jaw 5 1) ice o8 jlake d0L90 o0 rmomad bt 4l
Wlg e a4 Ol (gl ,.x:;sh#l.;baiﬂxw,\ﬂﬁg.fung,;h,.u.:dl._gj,_;—..
.4 34 |, CTRL + DEL 453

V=Yooxy
VARIABLES _2y\ei

LOCAL « 8
LQ.....:'J....AAU—lUL-:J UFUNCT]ON L:SU-B L 3_}"_"‘L51~‘_§L"J:‘-:‘ (A—f’ um)LO’CAL o-,:-u.g

oles L1 (g pane Al 55 sal

WATCH < X

St D 53 Sl 13 45 2asy 035 )by Sl Klg e (A=Y 0 2) WATCH o oy
I 3 (3lmhand A s 5 30 Sy S a0 5 2,5 VB ealiiad 3)gm 350 )0
eSS 15 ADD 4aS5 g 03 gad g te O 53 1) B 55 40 Cl (23 8 dal s i3 PAUSE
Olgign 3 A3 o S5 6,500 appm by i 3550 Comd s 3 pd SIS MODIFY auSs & oKa
SIS |, REMOVE aaS3 35,5 olsusit Ly 0F b led Candy o wddom (g1, 003 ,mis L 01 555

ST Y

\—-fam
WATCH « 5




AVR (U088 YV

UP ¢y38

W FLAG .4a3 0 L2 15 ( STATUS REG ) madry ity Cands (Ve=¥ 0 mi) 4038 ol
Vo ¥ oo
L |

Sy ey Salad

INTERRUPTS ¥
ISR gea &5 lSia das s OLZS 1, ( INTERRUPT ) «il, gle ON=F o o)) 458
3 331 Lalyst Jlad b adaS's had (LEL 025 am 35 4l (INTERRUPT SERVICE ROUTINE )
e LakaSy (ol SHalaS o 555 2 SHS L 5 35 e Jled 0T & Lo 4085 0058 iy ISR S
ol 2 P Gelt el S ) Wl bl a3 g Lt a4y iy, INTO

RET

Veribles | Locals | B Woich | B wp [rtomepee ., _ .
INT - it o o o W -F o ety
i 0] oves Waidy g1t 2ol

L oasbpn Al 355 50 il RUN PROGRAMMER & ol 5 Koo a al s Ul o oy _'._l
.LMJ;'- OLIL»J‘T—T' 8 mis g3 oded saly OLE; aﬁ‘y’F4.L:L§beljlflt}jna|‘5}Jﬁ&¢ls
QJLa)' A .Ubij;-:- aals OLES Y- sy LS d.!L,.-t..f- |, PROGRAMMER a J..a‘:.c ;,i_« JJI)':_]
d.?..ﬂ.J..rC..LLhA Nadi P A o MUJ-"GIJJ‘ JJ&QPROGRAMMERQoMJ.@JJ&AAS
.bj..idaablbd:.lu\f—f aﬂl.'q' J...Z-L:
FILE s4u =
Sroualip s 51 oy 5 B

Jlu.xs‘_,'.l_,;,lej_L.a.mu;L-,ii..m?-s‘_iii)wrgmt_;qung,:@u.;g)s’dw.:TEST
2 4b o 03 5 )\S 4 US| e e3lind SAMPLE ELECTRONIC PROGRAMEEER



YW BASCOM Lo yitalis: opas

\Y-¥ ﬂﬁ!-‘n-:
S504U 2 ea s 2y

lsxenanssses

HLF TR G g E;

.

.ﬂ‘ . aﬁ‘ A8 M AR
WE \Ey

BUFFER ¢4 =

LS 4 Sy 1, FLASH ROM 3L <y 3 ) : BUFFER CLEAR

Ll
il s 1, OT,aJS,:al_,.-:.J:L,l.lLiL_.|JJ.5lgQi‘,:w@ﬁoth:LOADFROMFILE @J

2,5 Sty y S

A o ps s G 5s 1 3k 0lg b o by : SAVE TO FILE n
il Se G alail (gl e il g5 e

CHIP 5y =

LPROGRAMMER ol oz = 5, Son iy o iy 5 o=l CHIP IDENTIFY ...
S8 alubs

ROM bl 531 3l (sl ge Ol g5 o 42358 o} Jaww 55 : WRITE BUFFER TO CHIP
25 Spomliz 5 Ko EEPROM L

) 355 FLASHROMaiil>- 015 oa < 8l b : READ CHIPCODE INTO BUFFER
2l 55 B g atge

]

kS o paidia |y 9 SKa FLASH aliil> 354 s : BLANK CHECK

Iy
.J.:Su.-dlgbEEPROMa:b_,uIJJ.,a.léjL-»-LgI)::-...uiJ-S'oil:ERASE i.'



AVR gl liSs S YT

aallie 1y o 0k (S0l 9 S 53 o 2l g 3 glgou 403 (!} VERIFY
.:J...f-ua- nai.‘)L;.J_L‘JVERIFYOK an.ﬁ L L’.JJJ-#_)JJJS‘:O

daslm 5 1y o, by g 03 S SL 1y 3,5 «adl < opl : AUTO PROGRAM !:I
.Madnrlqéi)\sz_,;;;’;)},ad.!'l)VERIFYJ«PW_,J:SL’chy_JUUﬂ FLASH

XS o Zess ) |, PROGRAMMER & buaie 3 Sn &35 ;pl: RESET @

|, LOCK AND FUSE slaz—s s EEPROM FLASHROM sl abisl- 3l S5 50 pi0ls
e ol

ol 5t 5 ol € ali ;3 BIN Joli Jalh S ROM il 43 o g2 50 ks 4038 ot o201 Ly : FLASHROM
.J_,S{_;j”ul.'nx\,‘,s.yROMcl]aiL-a._,..\’l_,oibijuaam:.aalacﬁsu_,hhmﬁdsdﬁua
Mﬁddﬁwbd‘douﬁm‘hu_ﬁm *U&MGEEPROM ‘.l-'ai'_s.d._l]a_,.‘l)o.)ﬁh:EEPROM
S @5 alis 5 ,Ssa EEPROM aliilan 5015 51 g5 (g o aals 5k sla s
:,J_.:.'DJJ_ISLngHJJS;MQJJngLMQJFJJ@lJ;wMﬁi}Sa‘L_p'LOCKANDFUSEBITS
L—w‘,:-d)sw:}_l‘Jutlxt)LoCKBmo"‘,suameLBOL&J.‘I‘-ASJLJAJ:‘J-;S‘S“EJMBJ‘J‘JL&CJ&
HIGH BYTE . LOW BYTE FUSE BITS 3} 51 o i 3 40 WRITE FSE y WRITE FSH . WRITE FS shals
WS (5% 5 1; EXTENDED BYTE FUSE BITS y FUSEBITS,

TERMINAL EMULATOR Low 5 ,ee Y-

_,)Js?ao.:.!RS»Z:iz JL:).A LL'JJ'I_)J d.:ﬁ'-ub‘,u.“..nﬂ stz u:"ll“"' Lgb.: J'-""J:u" 4_..14,5 tJ'l.JI EI
o-% aﬂs'..:)..k:'swu:_n‘ )3_,,‘.915

Vo-¥ . ﬂu.'..;
TERMINAL EMULATOR Liswu




YW BASCOM o ptali s Jasaa

Syeals Sy 348 Sl Sl 5 Kn g S g ol Jama ool o ek 45 Sledll

L 5 SERIAL IN 3l wiby 5o el 48 al&ia 553 0 00 Jhules oy opd 53 545 0 DL

JU o oy gt 49 OF Sl 5 5, Sen 03,5 PROGRAM 3} oy Al g8 6458 g0 03Uisl SERIAL OUT

Lpirs.ﬂ,w,-lj,t;‘_;‘_u,.;;c,sb_ﬁbamq,)s_..um-rL,:JL..J@.;bm

345 JU e 0313 A3 g3 g0 sles S a3l el 5> INKEY A5be S ged S B anan (Sl O

Fr LU L3 o8 13l 4zl o 5 At i 9 Soe 4 TERMINAL EMULATOR o ;2 I IET

23Uzl 9600 4 pi s BAUD 51 810l b 4 dslas sslinad 5 5.0alS 3,50 53 4l2a BAUD Jlii

428 ! | 9600 4 it BAUD 73 COMMUNICATION SETTING 4 53 (swils 455 (o
5,5 sdalda Ol g3 oo 50 REPORT b o 1y JUSl 5 55 oyioees

TERMINAL EMULATOR Jise glagis

&S 4 UPLOAD |, HEX i 53 (55\a 44U 5t FILE UPLOAD

Jslé 3 S UPLOAD 3l 24 S ,Lié yo : FILE ESCAPE

EMULATOR sl 3 EJ_,:'; :FILE EXIT

3Ky Sk 15 JUse 53 5 23y (shsinn : TERMINAL CLEAR

51ty Gl 5 gea s LOG Jls S polin .58, 1 Gay b 3441, LOG Jsli: TERMINAL OPEN LOG
.:.-_‘n_._-_,.‘.TERWNALaJ.n_-l‘-JJ«S&'Ln)lL'.fm._ﬁSuaub_,l_‘,SJgU 5005 50 el ol aad pa s Lask
i ga B LOG Jatd Jats 5 8o

ash3 plast 1, Lo OPTION S35 3 COM @5 ohaghid s 33 o sio () dauw 55 : SETTING

STK200/300 PROGRAMMER c.s-L. 0-¥

74HC244 3L Y5 STK200/300 PROGRAMMER ¢ 35 Loy Sl 4y o Joad 2o ol 02
o 3 LS a0l g Kes (550500 5 812 SPI L35l 31 PROGRAMER ¢ 45 0l 2
35 S aaab O Ol g i 113 1) SPT b5 il &5 play S

« RESET VCC (POWER) (slawsl 45 b g ,5 oo 0 a3y j2led V=¥ |5 3 48 plailea
g Juail 9,80 SIGND 5 SCK(CLOCK) « MOSI « MISO

JE o Sl &) g a5 e Y- S0 e e Ol a1 Y- J&% PROGRAMMER
.(QPL’J%&;)%EQJ_”GIJ*@‘F‘JJJ—_JJ‘..!J!JAC’.;DDJSGQLA‘-—Y

Iy 4, s, JMISO 2l ATMEGAIO3 y ATMEGAIZS 5 ATMEGAG4 ¢ slas Kun 13| gy ™
i ilen b ol 4 535 Juate 5 Son JIRXDO & 1 jal 55 5 51 MOST 5 TXDO o1k &
Al o St oy o sla g ey S

338 S OPTION (g0 53 sl (La PROGRAMMER g3 ol 5 o2litad ) pmsr 3 /’:\ -
Auled Rt 5 STK200/300 PROGRAMMER ¢ PROGRAMMER
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AVR gl as, £ YUE
Use Ji and JZ for STKZOO
Use J1 for STHK200
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ey s S s dual Juas il 3 S Sl Gyl B S s (5113 BASCOM LIS
Joad ol 03 3530 ik ki (6,8l sl Sl 1 25T s oS il i atbed )
G L o5 L (S8 a8 (ol il g b s b e ey oles S o
o 03 Bl ekl 5 oas ol 5L0 5 4 Wl G ol g Sl S glhgams gl A s e
FRp- s ARV NI VP SR S T M bajiie 5 olael | &S 1J_}-~'3L'fj’
WS e @il 5 lasins ine sl s ol oS s i e S 3 il
W@--“““JJM&&%JD&\*G““GJMJ-C-ﬂ'ﬁ-:ﬁﬂ*el*;ni'-‘,-
29 J.:-L. slawl (gl a8 Pl q3da fSy 3 el WL TV SO PN JUON Sl
Y 9 lons P pmia G 02Vl Wl ek e ol e ailig 5 s il

ama)

sl
BASCOM o) i alad L JalS LlasT
BASCOM Ja1s SIMULATOR laww 55 a0 438 53 (gladals 2 S Juad Y



AVR gl s YV
BASCOM b 55 sy Sy 6o V-0

JQL-_I_L:G JL'...—v_JS u:Li:._...-'. QJJ_AJJS-:‘ 03_-'-"3 J.‘L..:-BASCOM -‘Il:’!#)ﬁ &ﬁg u'u). |.§.1 d..'u.l.!
e b 53 45 5 S0 e slaee

IS5 P
$REGFILE = VAR
g_‘..._za;rUVAR .Jﬁ@fﬁ:;y"k L’.‘..—:L .J:.!'IBASCOM.E.;NJ) th;ga_t_’f:- élj
MLﬁJJJ‘yJ‘A-MlﬁJ‘S\:#ﬂ‘ oalinol 3yae

regfile = " Attiny2313.dat” 'ATtiny2313 MCU
regfile = ° Attinyl3def.dat” *ATEinyl3 MCU
regfilie = " ati2def.dat” "ATtinyl2 MCU
regfile = ° Atlsdef.dat” *ATtinylS MCU
regfile = * At22def.dat’ 'ATtiny22 MCU
regfile = * Atzodef.dat” ATtiny26 MCU
regfile = ~1200def.dat’ 'ATY9051200 MCU
regfile = “2313def.dat” 'AT90822313 MCU
regfile = "2323def.dat; 'AT9052323 MCU
regfile = *2333def dat” 'AT9052333 MCU
regfile = *2343def . dat” '"ATG082343 MCU
regfile = "44ldde at.” 'ATO0S4414 MCU
regfile = *4433def £" TATS0S4433 MCU
regfile = "4434def dat" +ATO0S4434 MCU
regfile = *8bl5def.dat” 'ATO0S8535 MCU
regfile = "g535def.dar” ‘AT0S8535 MCU
sregfile = * M128103.dat" 'MEGA128 IN MEGA103 MODE MCU
sregfile = * M§535.dat" 'MEGA 8535 MCU
sregfile = ° Ma51l5.dat” '"MEGASS515 MCU
regfile = * M603def dat ‘MEGAG03 M
cragiile = " M323idef.dat” 'MEGA3Z23 MCU
Sregfile = " Mi69def.dat” '"MEGA169 MCU
sregfile = " M163def.dat” *MEGALS3 MCU
sregfile = ° Ml62def .dat*” 'MEGALEZ MCU
Sregfile = " Mi6ldef.dat” 'MEGA161 MCU
sregfile = " M12Bdef.dat” '"MEGA 128 MCU
tregfile = * M103def .dat*" 'MEGA103 MCU
Eregfile = " M88def.dat? '"MEGABS MCU
Lregfile = * MGidef.dat’ 'MEGAG64 MCU
{regqfile = " MdBdef dat* '"MEGA48 MCU
tregfile = * M32def.dat” '"MEGA 32 MCU
-regfile = " Mlpdef . dat” '‘MEGAlS MCU
tregfile = ¢ M8def.dat” '"MEGA B MCU

Ja S

.rﬁL..'.u.- el g3 g gheed NP e ok oslinad Jliwg S wlS 0938 asie Sy
$CRYSTAL =X

.@l?ﬁwﬁaﬂezmldm;hﬁsﬁx

i o 35 gp S 9 S 0 5 R S G5 S 1y g b @

Jbo
$CRYSTAL = 14000000 1 14MHZ external osc
SCRYSTAL = 5000000 '8MHZ external osc
$CRYSTAL = 1000000 '1MHZ internal oscC



YAY  BASCOM byn o) sius

(o) Somst 5 o
P"’L“"Lf' aslizl 3 ) grws 3 S Wl s 33 e s 0 2500 8
$ASM

ASSEMBLY PROGRAMME
SENDASM

N s onS ol I 2500 by 2l g @ s S a0l 53 Ol o BASM | y2s

.l.:.-""ib_)-; &.g.:.-ﬂ
Jbo o
Dim C As Byte
Loadadr C , X ‘load address of variable C into register X
SAsm 'start assembly program
Ldi R24,1 'lead register R24 with the constant 1
S5t X,R24 'store 1 into var c
$SEnd Asm ‘end of assembly program
Print C 'send ¢ to serial port
End

(o1 )bl
..L:LS -‘JLAH ML'J'-‘ BL J':":":.' I-.:JLQ%‘ ‘5‘}! ‘_flLG:":'.;:b. \.:.-M1 )'L_q thls

REM U
33905 IS 4 ool (g aabi 50 g ea g Ui Ll gnas Cl 5 day glaand g Lgzilasl

Sl 53 o K by oy A2 el JlalS

asles eolinal (220030 o bS]y £, 6l DRI QI TR IR LR W

oslizad Ul o ool s &'s s s adlsl (5l (UNDER LINE ) _ 5l b piomen

4zS
Jua «
Config Lecdpin = Pin , Db4 = Pinb.4 , Db5 = Pinb.5 , Db6 = Pinb.§ , -
Db7 = Pinb.7 , Rg = Pinb.2 , E = PFinb.3
JUo o
k start bleck comment U;Mak;;atg;b
This will not be compiled
1
) end block comment el e BLY
Jbo o

REM this sentence will not be compiled
Or you can write as below

'This sentence will not be compiled



AVR glaliSy S YVA
(ssbe1) FLASH il (53 joabi g 958 9]
a3 53 FLASHROM il )3 ol goda ()2l 515 2555 0l a5 ot 5L a8
$ROMSTART = ADDRESS
N3 SRSy K it 5o yal ol STHEX by 45 e bl 31 ISs ADDRESS
i 3 1, &HO000 sl 183550 54k 4 bS5 420 aslind a1yl 5148 Sose 52 0,5

RS
Jto »

SROMSTART = &H4000
(golssl) SN pnd
o MEGA603 L MEGAI03 alax 5 MEGA AVR (g, gLy Son 5l pms 53 52 ool b
o yaa alS (ol Jlie gk & SIS e 35 S 1 (s SHUS Ol 0 SN 5 D g0
')J“‘:'d' aalan. Qﬁ

CLOCKDIVISON = var
ASk Kl e 128 B2 2lael oy pues olds Var

L:fua)lff;.,ad)\f\gl.:iwﬁgby:‘aﬁu aslizal [ gs opl 3 et 50 ﬁ %
51459.71154.:.;‘! Jjbjtﬂjb WAITms var Jtﬂ)}h L&JK@JJ L—-i‘:’g.ul
.AzLJUJnﬂta|CL0CKEHVKan= 2

Jto o
Shaud = 2400
Clockdivision = 2
Print "Hello*
End

wb 2 0Ly

END
gl END 5205 L S i |y 4y gl 3,8 0 3wl gl g3 yames )
b o il aal 5 A ol 4l S eld S b Laail

Juo o

PRINT "Hellc" ‘print this .
END ‘end program execution and disable all interrupts



Y BASCOM duan ity gis

LOOKUP Jghim 5 Ua mize 5 slusl Y-0

JeFon O grdloy s
Gaﬁ‘lls“-l“ux)}‘s‘;:hmi:ﬁJ-_...IIJ;‘;IJ‘):—'«IJ&"L_“MDL’Jbu&l)ﬂi:n&.,ul;)ﬁﬂﬁal

Sy S g e
DIM var AS[XRAM/SRAM/ERAM | datatype [AT location) [OVERLAY]
i_,aid:.il;g-do.]éjb-—_}ie:u;.nlc;)_,.a_p.a_,.:-unanJlSd.gMUﬁJJASC...JLgJ_@rUVAR
SRAM il 55 1y Lo iie sl gt e 4 028 Lot b3 1) SRAM 5 UsS asiia XRAM L
(S IPYAY § data type .da> e gl> 151 EEPROM 5 by s 5, 4a ):-:;.;:AERAM 3 s i3
SINGLE  STRING . WORD « LONG « INTEGER « BYTE \ BIT 5} s b L 5o S
bt S ogd b b 58 Ol Jgb iy < STRING iz i ealizad oy g 53 AL
A3 ke gl 0|y olad 5 a5l 5 POINTER Sy o a0 1) 0dd Ly A5 iz OVERLAY

3 S gad
DATA TYPE STORES AS VALUE RANGE
BIT ABIT O0O0R 1
BYTE UNSIGNED 8-BITS 0TQ 255
INTEGER SIGNED 16-BITS -32767 TO 32767
WORD UNSIGNED 16-BIT 0 TO 65535
LONG SIGNED 32-BITS -2147483648 TO 214783647
SINGLE SIGNED 32-BITS 1. 5x 107~ 4510 3.4 x 10438
STRING 0-254 BYTES -
o3ls & ozt pda
DIM 8§ AS STRING*10 AS1LE10 J,b ulg 4 STRING iz

o5 il 5> doalyt e oS al 53 1) OB ia oS s e o3l) L 4 AT LOCATION
datopn oslind dBile )3 Jt gl gl ¢ A2 St w3 ol Joe 5 il S

=S o# i &B e L [ BINARY 36 s &H e L |, HEX sue @

Jbo
A=gHO1DE 'HEX NUM
B=&B01011011 'BIN NUM

~Alad asléiwt DEFxXX 23 5IDIM | gt b sslizal Sl 4 Ol g Todash




Dim
Dim
Dim
Dim
Dim
Dim

Dim
Dim
Dim

var As Bit

var as Byte
var as Integer
var As Word
var As Single
var As Long

Bl As Bit
A As Byte
¢ as Integer

DEFLNG L

Dim
Dim
Dim
Dim

W As Word

§ As String * 11

K As Integer at 120
Kk Az Integer

rariable S

W =
Prin
L =
Prin
s =
Prin
End

Dim bl as Byte at

Dim

CONST SYMBOL
CONST SYMBOL = STRINGC

t W

12345678

t L

"Hello world"
£ 5

h? as Byte at

§60 OVERLAY
$61 OVERLAY

AVR glajiss e YV

is egual to DEFBIT var
igs equal to DEFBYTE var
ig equal to DEFINT var
is equal to DEFWORD wvar
is equal to DEFSNG var
ig equal to DEFLNG wvar

Jlo -
'Bit Can Be 0 Or 1
'Byte Range From 0 -255
‘Integer Range From 32767 - + 32768
'pim L As Long

‘Length Can Be Up To 1l Characters .
"You Can Specity The Address of The Variabl

'Phe Next Dimensioned variable Will Be placed After

‘aAssign Bits
'is equal with Bl = 1
'Assign Bytes

‘Asgign Integer

'Assign Long

'‘Assign Long

“jUn .

(3()PQSVT )leb

.:_,.J:-ga c-}u;—-]J}:MJ O-:lj! t.:.-u.rl:i..g.lx..j.l)’; LS\JJ

= NUMCONST
ONST

CONST SYMBOL = EXPRESSION

STRI

NGCONST « SYMBOL

x 43 ezl g308 Nie NUMCONST 5 20 +i SYMBOL

SYMBOL & ol ams & b Jobe Jild e EXPRESSION 3 SYMBOL « «3b bl €2,

CONST S
CONST

"TEST"

i

A 5
CONST Bl = &B1001
CONST X = (BL * 3 ) + 2
CONST SSINGLE = SIN{1}
DIM B AS BYTE

B= b6

DIRECTION ALIAS PORTB.1

* A

Al bt

Jbw »

*DECLARE A AS A CONSTANT
‘OR USE AN EXPRESSICN TO ASSTGN A CONSTANT

'B=6"5
ALIAS 53
D g azu:a\ﬁ:i:afbﬁsstslﬁu;ﬂ: ot b

Jt +



YWY BASCOM hyas 2l i
dslas 3lizd DIRECTION jyice 51 PORTB.D (sl s dil 5 o Lo I
SET DIRECTION ' is equal with  set portb.1
CHR ;g2
Aol g oy amd ol 5ls gl cn ealanad SHIS 4 S0l G L (g2de ekt b5 Sl p s pl
G ol S boae oa il el sas LS LCD (55, SIS SO s Al S G
Jiust Ob oy g0 4 VAR Sl ST, Ailas o3kizud PRINT CHR ( VAR ) Cojp0 & siand

J_,.:-dl
Jta -
Dim a As Byte ‘dim variable
A=55 ‘agsign variable
Print a ‘print value {63}
Print HEX({a} ‘print hex value (41)
Print Chr(a} 'print ASCII character &5 (A}
End
INSTR G

..\.'.sdaWﬁJﬁJJJBMJﬁj&;@}.JJﬁ,JPQQJ

Var = Inste( start , String , Substr )
Var = Instr{ string , Substr )

AS‘_’JL&)_, J—::boa STRING ‘Jl"°1 oy 33 SUBSTR J:u LY Jn.h...t.» a8 ol Sk VAR
Canl olgonds (346 50 START 355 0 o dis 5 0 jieo AllS Jool a2 50 addh jasilo 4zl )
J)-:-_;-.L.:j START&:J)HJJ.JJS&G&:J'U &J' A.L:-JJ) A..'.....fl) JJJM&J}::UKJ‘\S

I PR L T L PP LI g 3 b L el el o pmd e i Ll 4t oS
Al o oS 306 5 42, Jif 5 a ( SUBSTR )

Jbo
Dim 8 As String * 15 , Z As String * 5
Dim Bp As Byte
8 = *This is a test"
Z = "ig"
= Instri{s , Z) : Print Bp 'should print 3
Bp = Instri{d , 5§ , Z) : Print Bp ‘should print 6
End
INCR sz
INCR var
Al var (gade e 4 Ay S R )
Jbo
Da ‘start loop
In¢cr A ‘increment a by 1 A=A+l
Print A ‘print a

Loop Until A > 10 ‘repeat until a is greater than 10



AVR gl i€y YVY

DECR  gs
DECR var

..l:S‘_,-‘.S.b-l_,.S.:iJVARJ_.:i;-J‘,:...-a o

Jl:.a-
Dim & As Byte
A=S5 'assign value to a
Decr A ‘decr by cne A=A-1
Print A 'print it A=4
End

CHECKSUM | sz

) Kl IS pgaren SN 4zl aS Kils S s 15 VAR a2y (Sl Jlagead IS § gores 5 gz 0
S gden oS Fgezme 31256 Ads 550 20y 255 51e

Ja »
Dim 5 As String * 10 'Dim Variable
S="test" 'Assign Variable
Print Checksumi{s) '"Print Value(152}
3 = "testnext® 'Assign Variable
Print Checksumis) "Print Value 127 (127=383-256)
End
LOW  gws
L S by seiie S ( least significant byte ) LSB 5200 oyl
Var= LOW(s)
3,8 a5l 5 Var 1S . LSB
Jto «
Dim I As Integer , Z As Byte
I = &H1001
2 = Low{i) 'is 1l
End
Iil(;fi_J,Lwé
var= HIGH( 5 )

2,8 o (Sl Var 55 S yurie MSB s

Jt:.e-
Dim I As Integer , Z As Byte
I = &H1001
Z = Highii} 'Z Is 16 Z=RkH1Q
I = &H1101
7 = ngh(l} '2 Is 17 Z=&H1l
I = 1012
Z = Highii} ' I=&H3F4 . 2 Is 3
End



AVY  BASCOM Lyau ol s

IJSEKSIE‘JJ;uQ

.J:SLf u;:;,g uj;;r q Lkdé b JEJJJ)44L$J LﬁJJ>-rLJ )JL«: ;ﬁl
Tarpet = Lcase(source)

-3 ger o 031> (gl Target azii;y 5oy 0l Ko S source 4 by fL“-

JUo
Dim 5 As String * 12 , 2 Az String * 12
S = *Hello World*
Z = Lrcase{ 5 ) 'Z=helleo world
Print 2
End
UCASE sz

LS o Sz feds b 3y 4y Sy plod 5 gts 2!
Target = Ucase(source)

3 e 0313 Sl Target 4zl )3 5 0dd S5 source and;y Gy ples

Jto «
Dim § As String * 12 , 2 As String * 12
5 = "Hello World~
Z = Ucase{ 5} 'Z=HELLO WORLD
Print 2
End
I{I(;qufdhfhné

.‘._ju_nl.l.q-lja.;;)._ﬁ.ljlé.mj)}:.ao.ﬂke
var = RIGHT(varl ,n)

JJ-?;LS‘)IJ] var 4.2..:‘)))‘10.’5; LL>- ):SUSn s ¢ varl 4.'-'-:-) l.:.-.wbt;mujl

Jto o
Dim S As String * 15 , 7 as String * 15
= *“ABCDEFG*
Z = Right(s , 2}
Print Z 'FG
End
LEFT JJLw)

LS or o o el s 0 1 i o S (18 SN s
var = Left( varl ,n)
3,8 4 S 3 var Tl 53 3 edd M ST 0 slaws ( varl Gy i s |
JUa -
Dim § As String * 15 , Z As String * 15

8 = "abcdefg®
Z = Left(s | 5)

Print 2 'abcde
Z = Left(s , 1)
Print Z ‘a

End



AVR g iasy S YYE
LEN )Jima
s K by iy K gla SLE Sl ke 4 b Jgb s o

var = LEN( string )
Jsb Si1g5 o sly 255 Tl STRING aady 15,5 on 513 VAR (5245 it STRING 422 J,sbo
A e ol 4 B K 55 (SPACEBAR) ot gl &5 42, Gl ao g5 ASL sl

Joo -

Dim 8 As String * 12

Dim A As Byte

5 = "test”

A = Len( s } .
Print A ‘prints 4
Print Leni{s) ‘prints 4

5 = *test "

A = Lenl 5 ) .

Print A ‘prints 5
End

LTRIM 5w
LS o bl |y 4z Mt sl g ol
var = LTRIM( org )
it g3 JUo glad Dy wity 5 (apdopr Bl ) 04 g il porg )y Ut glad
_;_,”Sd‘)l)jvar glazd

Jto »
Dim 8§ As String * 10
g = " AB °
Print Ltrim{s) 'AB
= v AB"
Print Ltrim(s) ‘A B
End
SWAP_}JL.M:

SWAP varl, var2

S varl eice o var2 jedie (glyisay varZ ey varl st Slyma jytas cpb gt b
STRING L LONG. WORD. INTEGER: BYTE  BIT ¢ ;. ! ilpedls Wil oo var2 Varl.s £ o
LAY

.J:.:-L:ub&_,idga_jlg'ﬂigvaﬂ,\farlj_:iu,: Toaass Y

JUe -
Dim A As Integer , Bl As Integer
A=12:B8B1=2 ‘assign two integers
Swap A . Bl 'swap them
Print A ‘prints 2
Print Bl '‘prinks 1

End



AY0  BASCOM bayas ol ghius
MID  gns
-G C I ) WP PP U P VI U S TR LI T PRSI PR IRCOUIE 3y R e
35 e S and
V-Var = Mid(varl ,$t[,L 1)
¥-Mid(var, St[,L]}= Varl
J'J—EV&T%JJJ&J@G&IJJ&LJJkJrlSIJESIJlS}’ItJ‘)&l::sVMl G‘:‘JJIM—
Wil s
.J)‘._lgu.nJI-_,;LJJLJ‘n.lstﬁll_,ls:}‘t_’ﬁh\?arm‘))dvarl ﬂ:u:.u_’—\‘
.}J—.:‘;lﬂ;#JJJ}bJM&L&JW'H;O{S@QJJ‘GJ)
Jta -
Dim $ As Xram String * 15 , 2 As Xram String * 15
5 = "ABCDEFG"
Zz = mid(s . 2, 3}
Print 2 'BCD
2 = Midi{s , 2 , 1}
Print Z 'B
Z = "12345*
Mid(s , 2 , 2) = 2

Print S 'A12DEFG
End

ROTATE , 25

J_,-nw-lnzl...n).’

ROTATE var ,LEFI/RIGHT [, shifts]

g LEFT/RIGHT .42, LONG | WORD . INTEGER . BYTE g 5i ji (shoals il 5 s var

B g 53 oS g atedia by Uiy o o el w2 e o5kl 4 SHIFT 4 gty it
gl g i 3 3 S Gl Lo 3 i Do) pee 4 shifts 0350

Jto -
Dim A As Byte
a = 128
Rotate A , Left |, 2
Print A ‘A=2
SPACE JJ:—"';

g op 3l ey ol 3 gLad bl (gl
var = SPACE(x )

3,8 e Sl var (Slad; Sedte s azh) Olge 4 & d I L o1 x

Ja -

Dim S As String * 1% , 7 As String * 15



AVR syl 5Sy e YV

S = Spacelb)
Print °{" ; 5; "}" | } 5 space
Print *{* ; Space{b) ; "1" H{ } 6 space

FORMAT @U
.JZSUG{FORMAT) L;AJJQ !J ‘SJJ..F- 4..7....:) &J_,Z_..-J ").11

target = Format { source , "mask” )

Cd o3 JSCS ¢ » mask 58 o o)A target s AR 23 JKS oS o glazd ) source
A 4z S 4 il 5535l S

Jbo

Dim § As String * 10
Dim I As Integer

= L] 123 L}
S=Format{ & , " ") 'S spac .
Print § tE= " 123' 2 space first , then 1323
5 = " 12345 *
S = Format(s, " + ")
Print S 'S= +12345

§ = Format(s , "00000")

Print 5 '8=00123

S = Formatis , "000.000")

Print 8 '8§=012.345
S = "132345" )

8 = Format{s , "000.0Q0")

Print S '§=123.45
5 = °12345"

S = Format{s , " +000.00")

Print 5 '§=+123.45
End

FUSING b
-3 g g o3\l (5306 glaazly 05 S Ly (¢l s anws 2l
target = Fusing( source , "mask” )
PSS ol lS el | ¢.» MASK PSS sl s, el SOURCE
S bl Pl g g gyt # cude bl Las MASK s 5,8 s 13 TARGET ;5
3y e 93Ut s 31 dny SIS b & g # (slgtadhe LBL 33 e S b & 5 # sledle
3,8 ot L3 ($ N5 & Ze 3 a3l o) g 53 3 25k g Ny 3 de # e 3l salizd b

Jts o
DlT l2%34§éggle , 2 As String * 10 ‘'Now Assign A Value To The Single
Prlnt Fusingis , "#.#%%"} 'Prints 123.46

'gow &me Some TFormatting With 2 Digits Behind The Decimal Point wWithout
cunding

Print Fusingi(s , "#._.&&" ) '"Prints 123,45

' {The Mask Must Start With.#

It Must Have At Least One # Or & After The Point

Eog May Mot Mix & And # After The Point ')

ot



VY BASCOM byae iy 2s
_ LOOKUP J s
LSy s 311y s Jlade Ol e oo ol dae s
var sLOOKUP( value, label )
52 dader 5l 228 ashs el Jade s el yods aals kil value 5 sl o, lable

o2l Jade K Lhw..l.'ri shias .JJ'JJS’JA)._; Iy Jodta 3 osly Q,_J_,l Value = 0 .J;_g‘_,o )ljj VAT poiis
Kl 65535 5255 Wl g e Bl L 5 4y i,

ol OLL % Cadle bzl g s b 9 63l Q585

Jb
Dim Bl as Byte , I As Integer
Bl = Lockup(2 ,. Dta}
Print Bl ' Prints 3 {zero based)
I = Lookup{0 , Dta2)
Print I ' print 1000
End

Dta:
Data 1 , 2, 3, 4, 5

Dta2: )
Data 1000 % , 2000%

LOOKUPSTR J .~
o S Jador 515 gl 4zt D5 g Dgr el da
var =LOQKUPSTR( value, labet )
BERSTRNE 5 BYCAIE S SUI [P DY PR ol > iy kil value 5 Jydor o ) lable

I:;_Lg.: Lhu...l..bl slaas ..J..'rh};da_ﬁ L; J_,J.:_-J.‘n ok &JJ!V&]UC:U.AJSJJJSV&I Lg‘«:...f-))::.i:.a
“L$Q255.L[§Lf
Jto «
Dim 8 As String * 4 , Idx As Byte
Idx = 0 : S = Lookupstr(idx , Sdata)

Print 3 'will print ' This ¢
End

Edata:
Data "This" , *is* , "a test"

Shbe 5 20, s Y0
ok, s Kles

|J 3_,;'- L’_...él:u *;JL-:-LQ-F_’HL‘:! e)u:—.«lBASCOM.h;:-u)J 'J"ﬂ';l.,:t_f‘ﬁ) L"“élﬂ) LSL&;LQ.P_'J
.J:.Dbrl:_-ul_,::-b



AVR g€y S VYA

aled e
* Asterisks {multiplication symbol) e R
+ Plus sign i ke
- Minus sign G ke
Period {decimal point) FRVRLI, T2

! Slash (division symbol) E""‘""' e
> Less than S S e
= Equal sign Sl s
< Greater than 5t s e
A Exponent Sm e
= Less than or equal 10 Lo gabea b o 8 S aDhe
»= Greater than or equal 1o T I FIVRLW, V2
<> Tnequality il S

BASCOM eme b 5 518 et sl
' il sta Khes

sl 13y 30 4 BASCOM 3 ilis gla Slas

BASCOM o il sla Rlas sl | dm
AND Conjunction
OR Disjunction
XOR Exclusive ot
NOT Logical complement

BASCOM Jagms gikain sl Rt J -

Juo
A = 63 And 19
PRINT A '19 PRINTS
A =10 or 9
PRINT A ‘11 PRITNS
ABS @L‘.‘

Jbo o
Dim A As Integer , C As Integer
a = -1000
c = abstal 'e= | a |
Print C 'e=1000
End
EXP c\:

Target = Exp(source)



YR BASCOM fuas ol jytes

aZowsl SINGLE 313 g 33 5l (5 jza32e Target .ol soUrCE i3 46 L il p Target

Jbe -

Dim X &as single
¥ = Exp(l.1)
Print X. 'Prints 3.004165124
X = 1.1
X = Expl x )
Print X ‘prints 3.004164931

LOG10 @U

Target = Logl( (source}
J o515 95 .a sovrce 4 Target s 1,3 Target ,.ate s source Jol b uiie 10 4l o 18
{- 33 h 3 Py JmRia ) sh b pakle AW

Aiea SINGLE
Jus «
Dim 81 As Single , 52 As Single
51 = (.01
82 = Logl0 ( s1)
Print 82
For 81 = 1 To 100
s2 = Logl0 ( sl }
Print 51 ; " " ; 82
HNext
LOG GL':'

13 8 g s 1) SINGLE g 3l edls S acde {..:J__;KJ Jpd ol
Target = Log(source)
adla &}J Jl Target pite 3 3 3 g oo a.:.iJS’ SINGLE o33 &5 jisource Sl ly juaza {..:J__,til
(SJJ'_.D slaet 8 Gl L.o)_.a:u Sy o) il OAS |l gl GU o "ﬁgu‘ I A SINGLE
el dalyst ol 3 B alel Bt 55 L a3k e s2liz
Ja -
Dim X As Single
X = Log{ 100 .
Print X 'prints 4.605170
X = 100
X = Logl x
Print X 'Prints 4.605098

X = Logl( 1.1}
Print X 'prints 0.095310147

Print ¥ 'prints 0.095310147
‘Se a smaller number is calculated faster

RND cl:
il S ot ol 3k Sy 5 g0 ol
var = RND( limit )
o 3hestinal 5l aly 5,8 e 513 VAR jmaze o sdal oy limit 5 0 o S3lal (g3
el Al g s g Ko hal St e



AVR glajl 6, Sue VAW

A ke e oK L Timit A

Jun .
Dim I As Integer
I = REnd(100) 'get random number
Print I
Wait 1

Loop
End

SIN GL?

var = SIN ( source )
.dasy ca 5| 3 SINGLE 520> & var yuice )5 i source juace b ol (SINE) o for 5 gowd ol
Al Obaly 4 il s ol (63958 3 IS o S DL L SLL Dl gas aled
Jts -

Dim S2 As Single

Dim Vsin As Single
Const Pi = 3.14159265358979

82 = Pi / 2

Vsin = Sinis2 ) ' VSIN= SIN[(P/2)

Print *"VSIN="; Vsin 'WSIN=0.99999332 WILL PRINT
Enad 'end program

COS b

var = COS ( source )

§a= Sl var jmiia 55 |, SINGLE e3ls g 55 3l source e b bl ( COSINE ) oS 5 g2s o3
d:"""f-l“ ) gD Cﬂ" T1IFLN) .L...su.o JlS f_}Llai) L. UJLf.L'.'.a Ql)}';na rl.u' .J..hag’a )le SINGLE o0l
S Ol

Jbo o
Dim S2 As Single
Dim Vcos As Single
Const Pi = 3.14159265358979
52 = Pi / 2
Veos = Cosis2 } ' Veos= COS(P/2)
Frint "VCO5=" ; Vcos *WCOS= -0,000006613 WILL PRINT
End 'end program

TAN (‘.":U

var = TAN (source )
5 3l var p.azs 53 15 SINGLE s3ls 5 3| source e L ol (TANGENT ) S50 5 gaws opl
fa= SV e 3 1) S al Pl R PY Iy (R

‘_’.l-.._lL_IJJ:_.uJ L‘ﬁi GJJJJJMJJGOEJiJHJm CJ.J‘,:.«J fLQJ.LAbuaJ‘JiSINGLE a3l
2l 0L &

Jbo o
Dim 52 As Single
Dim Vtan As Single
Const Pi = 3.14159265358979
52 = Pi * 2
Vtan = Tan (82 )} ‘ Ytan= TAN{(P/2})
Print "VTAN=" ; Vtan *VTAN= -0.000000357 WILL PRINT
End ‘end program



YAV BASCOM Luas oy

SINH @U
var = SINH (source )
g A g 0Ll 4 L SINGLE 630 ¢ 43 51 piie b ol S SINE HYPERBOLE o3 ol

Ay pd U les 3,08 s 515 SINGLE e0la g hvar g3de i 3 source Sy wla
22l Bk x5 4 ) edal Gy Jltis 43! DEG2RAD y RAD2DEG

Jlae
Dim $1 As Single , 52 As Single
51 = 0,512
52 = Slnh(sl)
Erint 81 : "o * ;82
END
COSH GL:

A8 pr OL3Y) 44 1) SINGLE 3> ¢ 35 j) e by Syl X COSINE HYPERBOLE  gues )
var = COSH (souree )
b Ll 5,8 4 513 SINGLE esls g var $ake i 3 source SJgmle e S
mled fdd a3 41 edel oty Jie Al 0 DEG2RAD y RAD2DEG 2l 2w

Jtio «
Dim 81 As Single , 82 As Single
51 = Q.512
52 Ccsh{sl)
Prlnt 51 ; # o * s 82
END
TANH cls

a3 e olialy & |, SINGLE eals g 3 yexie b Culb S, TANGENT HYPERBOLE ) yovs ol
var = TANH (source)

by L2 5,8 . 5 SINGLE o3l ga 3l var ake ndae 53 source Sy obe il
dled Jidss 455 4 1 el ey s il 5o DEGZRAD 3 RAD2DEG JYc

Jta -
Dim 81 As Single , §4 As Single
51 = 0.512
sS4 = Tanh(sl)
Print 81 ; "o " o584
END
ASIN cl:
ls K 8Lt 4 1, SINGLE F5 eiia b &b S ARCSINE s 4!
var= ASIN(x)
454.....-[:..- uJ'd.ﬁ-u..g .L.«Lv+[ - lu.u-d_,;{_s‘_’u..—aiSINGLE t_,;J!c;a.x;X ‘_QAJJ_,J.M
+1 _ﬂ J (G529 A Jﬂ .'l,.;u.c Jt}" SINGLE e:la ty )' VAR J.M_;b -T2 3 I'UZU..;

RAnanG‘_JiJ,...al,.L...,,.;_,_,.u....u;;ﬁ-nfz‘J...,L.-l 3 peS (533,5 006 51 T2 (4l
el fdd 4 s 4 ) el oy i Ll 55 s DEG2ZRAD



AVR gl s, S YAY

Jbo
Dim § As Single , X As Single
X = 0.5 8 = Asin(x) '0.523595867 WILL PRINT
Print S
End 'end program
ACOS GU

13§ ga  0L3, 4 1, SINGLE ¢ kia b Zols Sy ARCCOSINE g3 (2
var= ACOS(x)
I LR LS =1 e AN g g Dael SINGLE ol oy shgads X (82958 gmena
bt 53353 346 1.3 18 g )l SINGLE o33 ¢ 53 5 VAR e 5> el TE 30y 45 Analos
‘.:.JIJ_,“_..uI_gL.._i.:_,_.:u_»a.x_)l:Jf_,_fH‘J_.hl.,-l 3 S gdas 2de Sy i b4l 5
aled ks amps ool Cowds sldda A 53 s DEG2RAD s RADZDEG

Jbe o
Dim S As Single , X As Single , Y As Single
X = 0.5 : § = Reosix}
Prént g +1.047200557 will print (oxr 60 degree)
En
ATN cl:

13 8 e 3Ll 4 ) SINGLE o33 g 53 51 e L os So ARCTANGENT g3 o
var= ATN(x}
—TU2 3 T2 o 45 dpuloms b 4o sl SINGLE o3ls § 4 3 gadke Klyi 0 X ($3350 pmise
DEG2RAD 3 RAD2DEG &y yis Ly Lo 13,5 o )13 SINGLE o303 ¢ 5 I VAR jeeie 53 Zo!

.-lv_—lLA.; J‘l'l‘.‘:; [t d;.ll‘) n..Loi IR ¥ )'I.Li.a .J.a;‘_,:{’a

Jbo
Dim & As Single
§ = Atn(l) * 4
Print § ' prints 3.141593

ATN2 ~b
a0l quy e o 53 1y SINGLE el ¢ NX, Y e 35 ARCTANGENT g2 o)
rL&:J}T—.—»JOJ_.dJL?'JQ 3)13_1—1!\2_’mcn—!u—’,_')_f;ATNJJ:nﬂa.JHQ;L’J){OLLQ‘Jq
cAn3 go s 33 11 BT 51 ol Soluansna
var= ATN2(x, v}
Sl S 45 L3l SINGLE s3ls g 4 31 53l dl g Y 5 X 53205 S ria

3,8 o J3SINGLE o313 ¢ 55 5} VAR jiia 53 dpuslona onl 4o Az (X)Y)



YAY  BASCOM Luas ol giws

AT
T M&;x
Y
P ¢
_p -
S M ATN2(X,Y)
P2
ATN2 s ors o JS3
QUADRANT | SING Y | SING X ATN2
1 + 0TO 2
2 + - n2TOR
3 - - -2TO-n
4 - + 0TO - /2

Y 3 X Calses DlMe gl 4 ATN2 g 5 Jsudon
Aulas fdd arjaw sl Sl lhia A5l 5 0 DEG2RAD y RAD2DEG oA s U Lo
Jbo -
gi@ g SAS single , x As Single, y As 5ingle

HE .
S = Atn2(x , Y} 'will print -2.356188056 radian equal to 225 QR -135% degree
Print S
End ‘end program

DEG2RAD cl:
g gr o3k 5 giwd ol HOLSL @ A LS Gl
VAR=DEG2RAD(SINGLE)

3,5 on 1 3 SINGLE 31 ¢ 35 I VAR pize 53 5 355 00 bk 0Ll 4 SINGLE w45

Jbo
Dim S1 As S8ingle , S As Single
51 = 180
S = Deg2radi{sl)
Print S *3.141592498 WILL PRINT
End . 'end program

RAD2DEG @U
3y o oalizad gy ol am s 4 0Ll s glp

VAR=RAD2ZDEG(SINGLE)



AVR gL i, S VAL
3,8 o N A SINGLE 313 ¢ 5 VAR juiia 53 5 350 4 Jdd e 53 4 SINGLE 0y

JUa -
Dim S1 As Single , S As Single
g1 = 3.141592498
S = Rad2degisi}
Print S '179,.999984736 WILL PRINT
End 'end program
ROUND @U

var= ROUND (x )

378 o)) 3 SINGLE e3ls g 53 31 var pica 33 3 sds L, SINGLE g 55 51X o2l Ly ;i

Round (2.3} = 2 , Round{2.8) = 3
Round(-2.3) = -2 , Round(-2.8) = -3

Jbo -
Dim & s Single,Z As Single
For S = -10 To 10 Step 0.5
Print S ; Spci3) ; Reound ( s }
Next
End

a4 b s g S fpds -0

ASC JJLJJ
Var = ASC{(string)

S a ks OF S Sl 4 1) STRING 03l ¢ 45 3 it S S (pdgh 5 yows (!

JUo o
Dim A As Byte , 5 As String * 10
S = "ABC"
A = Ascis)
Print A ‘will print 65
End

HEX  gu

eyt Jlagmsa Sa jluia 4y ) LONG LLWORD , INTEGER , BYTE g 5l ool S e

S g

var =Hex(x }

3,8 o0 Sl var pata 53 X Sy eate HEX Sidde

Jbeo o
Dim A As Byte , S As String * 10
A= 123
S = Hexl(a}
Print S '7B will print
Print Hex({a} '7B will print too

End



YA BASCOM Luaw o) i

HEXVAL g5
S o hdd (Jlared) (5320 Jlade 4 |y Jlasmes 350 031y G HEXVAL | ynus
var = HEXVAL{ x)
exia 53 Ay LONG LWORD |, INTEGER , BYTE &l 5 s 45 X Jlawwnd ;508 00l3 (5305 lade
.a;‘_fo ol var
Jts o

Dim A As Integer , S As String * 15

™
[

Hexval (s} : Print A '10 will be print

MAKEBCD s>
varl = MAKEBCD{ var2)

a3 oo gl varl edte jo 3 WS e AIBCD lade 4 b var2 Sl b uize g2 o

Jbo o
Dim A As Byte
A = 65
& = Makebed( a )
Led A '101 will show
End

MAKEDEC s

varl = MAKEDEC( var2 )
23> opl I DECIMAL ,luis & INTEGER L WORD (BYTE E«__,J BCD oals S5 JJJ...: &l

558 o N A VAR] ,uize ;5 VARZ 2oL L o S POR R VPR PV R !
Jbo -

Dim A As Byte

A = &5

Lcd A

Lowerline

Lcd Bedia}

A = Makedec (a) ‘A=101
Led o " A

End

MAKEINT | s
varn = MAKEINT({ LSB , MSB )
LSB 4«5 5L . INTEGER L WORD & o3> Sy A8 e Lan 2wl Sals g3 g ol
Aad g JSET L vam b g3 eite 55500 Sgb MSB 5 S Sl
varn = (256 * MSB) + LSB
Jeo -

As Integer , I As Integer

<41

akeint{a , 1} 'I = {1 * 256) + 2 = 258



AVR slasliS S YA

STR )Jﬁﬂb
Y- J—lJ\?;(Va[)Cu:DJ‘.!iJ(X)LsﬁJ-GJ::-;-:JLSJ_OL,:L’O sged bl
var = Str{ x }
Juo «
pim A As Byte , § As String * 10
A = 123 ‘A is a num
S = Stria} ‘Now A is a string
Print S
End
VAL Jﬁf&ﬂ’
var = Val(s }
)}:_..-awﬁﬁli'j:)_,;.a;ﬂl.:;‘_}.l.n.;(var}(.ga.u-,_."ux.oqi)(S) Wiy S5 Ol o gt ot s
...\Ssu.a uLo.PSTR
Jua -
Dim & As Byte , S5 As String * 10 ) .
S = *123" '‘Now 5 1s a string
A = Val(s} 'eonvert string to num
Frint A
A=A*2 ‘Now you can use it as a num
grént 2 12486 ¥r1nts
n

STRING , g
var = STRING(m , n)
JJ‘J—ﬂerﬁJ‘i}—;Var)_::i;ﬁJJJGJJj“J‘.—:&Mm_ﬂﬁ s Ln S a8z ol
JGn=0 O3 S B Cpetomak 35 g0 Ay )18 255 Job g axdy Sam=0 05 jl 3 Doy pe

RGIULIS P
Jto »
pim 8 As String * 15
S = String(5 , 65)
Print S
End
BIN2GREY GU

varl = bin2grey ( var2 )
b S5 & L2, LONG | BYTE . INTEGER .WORD g 5 Ji glesls Ll55 o 5 var2 jia
2,8 e S vart peate 53 g ekl
JUo o

Dim B As Byte ‘could be word ,integer oxr long too
For B = 0 To 15
Print Bin2grey{B] '0 1 3 26 7 5 4 12 13 15 14 10 11 9 8 prints
Next
END



YAY  BASCOM lae 5l giws

GRAY2BIN d\:

varl = greyZbin { var2 )
BYTE ¢ 45 jl (sloals 3t 5 e 45 VAl piie 53 3 odd fid (o e 4 var2 sS85
3,8 4 )l 3 A3L LONG |, INTEGER , WORD

Jto -

Dim B As Byte ‘could be word, integer or long too

For B = 0 Te 15 R
Print grey2bin (B) '0 1 3 2 7 6 4 515 14 1213 8 9 11 10 prints

Next

END

didlr gl ol 9 B >, 0-0

IS g SIS Al gla sy 5 K S ey b 4 Gl gand (300 43 sl S b 0 53
A 3455 CPU 3 o5 glisaan (RO-R31) 2w 8 ez 5 32 (51515 AVR (glay Sia plad b
R26 (LSB) L. R27(MSB) , R28 {LSB) ' R29(MSB) . R30 (LSB} L R31(MSB} ;sls >,

SET | s
R QL. V) PRtIve So Olgs o 5w Lﬁ‘lmmjj

set Bit/pin
set Var.x

¢« BYTE o33 ¢ 43 5} (5 maca Var 5 43L PORTB.1 ile SFR Kby S K Al Bt
S'» 3 WORD gl 15607 50 Xig a BYTE (5 X .owul LONG L WORD INTEGER
AL 31 B 0 Wi g« LONG

Jbo

Dim Bl As Bit , B2 As Byte , C As Word , L As Long
set pPortb.l 'sét bit 1 of port B
Sat Bl 'bit wvariable
Set B2.1 ‘set bit 1 of var b2
Set C.15 ‘set highest bit of Word
Set L.31 ‘set M3 bit of LONG

fF()(;(}lJIE_)J;_ua

TOGGLE pin/Bit

Jbo -
Dim Var As Byte .
Config Pinb.{ = Output 'portB.0 is an cutput now
Toggle Porth.( ‘toggle state
Waitms 1000 ‘wait for 1 sec

Toggle Portb.0 'toggle state again



AVR glasd i, S YAA
RESET , s

35 o |y Sy K OS5 o 592 sl o g

Reset Bit/pin
Reset Var.x

2213 4 31 (§ meeiie Var 3 4L, PORTB.1 A5l SFR S 1 5 omn S Al g o Bit
WORD (5l 15607 50 &ly e BYTE 414 X y <ol LONG L WORD ¢ INTEGER BYTE
3031 L0 Wl 2 LONG (sl »

Jﬂn .
Dim Bl As Bit , B2 As Byte , I As Integer
FReset Portb.3 ‘reset bit 3 of port B
Resat Bl ‘bit wvariable
Reset B2.0 ‘reset kit 0 of byte variable b2
Reset I.15 ‘reset MS bit from I

BITWAIT 525

BITWAIT X, SET/RESET

S s 53 54 SRESET(=0) U SET (=1) X S ol G aal 5 bl Hgis il da g

S WlgE o0 Xl e lsl iy Jast 5l il (g2t el ,3 0L TRUE Soj g 53 ke o ol goe
XS i3 TG0 sluel 1y W15 o Y &S ASLPORTBLY uiile Joths g ) Sy

Juo .
Dim a as bit
Bitwait A , Set 'Wait Until Bit A Is Set
Bitwait Portb.7 , Reset 'Wait Until Bit 7 Of Port B Is ¢
(:I;EHEI( JJ;wJ

var = CPEEK{address)
S o oolinad sl 002 0 0 (545 Wil U.....J;i P b Q-lea;ﬂ Sl sgiwd 2l 5l
53 L 8 Sl ST g 5V A My (s 5 M Gl s 0 Al o s
b g s alibl 5y g7 ad L

Jte «
Dim I As Integer , Bl As Byte
For T = 0 To 31 ‘only 32 registers in AVR
Bl = Peek(i} 'get byte from internal memory (RO-R31}
Print Hex({bl}
Next
CPEEKH , s>

(FLASHMEM ) (548 adaile (¢YL, (PAGE ) armiiw 3 e 0,155 2ol 017 g s ymes ol U
gt 1 et Aliil 128K (51,05 oS Loy S S0 U MEGAIDS 5 S

var = CPEEKH( address )

(S gme Cpeekh( 0) .5, o )3 var by K a3 ol (ghsme 5 il oy address



YAS  BASCOM Luss oy gi
ckls S g 164K GV adadl ol oyl
LOADADR g
LOADADR var, reg
S Cood (G yreta VAR A28 0,d ey e oSG 3 1) jeeiie S o) il g e ) g ool U
L aZ 3 Y (X gla i, REG 3343 0 0,50 Z 5 Y X L2l 3 lauiza 3 01 ool
Tl 0l LS Dhany s 5 0 S8 (gl 5 el e ) en 1 5 g

Ja -
Dim § As String * 12
Dim A As Byte
$asm
Leadadr 5 , X 'load address into R26 and R27
1d _templ, X 'load value of location R26/R27 intoe R24 {_templ)
$end Asm
End
OUT , yus
S

OUT address, value

M g5 g0 OUT gand 3 g5 po Syl LS FFFFH G OH ) L5 o0 &S address UMJ.)T 4; value

33 -3 35 iy a5 WORD (S address (! a5 JiS 4o 5 dems g0 AVR sl glgilSa ple5 s

Sa= 3> s BASCOM b s 5 L ( XRAM )L,;,-Ju;!asl;- IS 53 1 B Gy el
A5 J\d |, (EXTERNAL ACCESS ENABLE ) <35 . ( OPTION - COMPILER - CHIP )

Joa -
Dim A As Byte
out &HEBOOOQ , 1 'send 1 to the databus{(d0-d47) at hex address 8000
End
Eﬁﬂ?ql,;ﬂa

var = INP ( address )
c3 S a N FVAT ki j3 g sl el g AL FFFFH G OH yy K15 e 45 address ;o1 (5l yims
wLaile DS 5l 00Tl (8 o sn il AVR daile (gLl plas 15w INP ) g2oes
4=y ;5 ( OPTION >COMPILER -> CHIP ) (5 s 45 3 BASCOM ke 55 L ( XRAM ) gt
A8 Jlai |y (EXTERNAL ACCESS ENABLE )
Jts -
Dim A As Byte
A =Inp (&HBOOO}

‘read value that is placed on databus (d0-d7)at hex address 8000
Print A : End



AVR glayla, S ¥4
PEEK s
s St 1y s S Sl s 2
var = PEEK( address )
R 33 ey (Slgtome B 0 31 B0y oS Sl R3T G RO (6la e 2} address

el JINPO) (s Lls ) a oy (g1 gioms A g5 go Jaid PEEK( ) 5 g 3,8 o (gl var
RS Y PINN v g P - P PHE

Jbs -
Dim A As Byte
& = Peek({ 0 ) treturn the first byte of the internal memory (r0)
End
POKE D D

'[":‘*'f-J'."!L’J:"":""JJ'ius'lJ’"J‘S'“:".'.L!‘S'lr'f.l.’;u"JJ;‘”’éﬂ!"'!
POKE address , value
RO-R31 (5la iz s 84231 GO 1 oS address o3l s value (2l oSG 2ol by pmice jlide
Jeo ¢
Poke 1 , 5 'write S to Rl
End
VARPTR , g
..bl;JS'u.oJ.!dl'ail;- OKAJD iJf_r;.:l&waT)f_ui L.J'l!

var = VARPTR( var2 ) _ -
.bﬁ;Lﬁ‘ J‘)j Val';::.;tll))_jnbl [SalBoPR ¥ alabl— OK‘JJVEIQ ,......u_.”". g"_)’l

Jbo -
Dim B As Xram Byte At &H300 , I As Integer , W As Word
W = vVarptrib}

Print Hexi(w} *Print &HO300
End
u:'J:‘.-"""l". Slehenlly 2wy -0
IMP , GOTO s
GOTO label
IMP  lable

UL (oollon )+ oethe Loy sl label oz .35 i o label iy o 0 O i o0 S 2 b
rl..! ‘._nlabel _,b)'du.-LAJ .L:‘_.trb c_,t!ajlal:-u.l.&b PLAATY J_,.b )5\)532 UJJI.,:‘!IJJJL;



Y4Y  BASCOM buae ol i

gz 1 2 S 1 (61 RETURN ) gt .3 _ga ( Warning ) jlhion bk 4 LLalS 55 aslizuad

.3)1..].5 Sy
Jbo -
Start : 'A Label Must End With A Colon
A=A+ 1 'Increment A
If A < 10 Then '‘I=s It Less Than 10
Gato Starc 'or jmp start
End If 'Close If
End

DO - LOOP fosll; y2us

Bl 13 g 4 DOLLOOP Hyis IS s
DO

. statements
LOOP [ UNTIL. expression ]

NS et oo 6 L TRUE 5550 (sl h expression 5 gl s G Staterments foall; s

b alal
Jte
Dim A& As Byte
Do 'Start The Loop
A=A+ 1 '‘Increment A
Print A 'Print It
Loop Until & = 10 'Repeat Loop Until A = 10
Print A

FOR - NEXT _fasll; g2

FOR var = start TO end [ STEP value |

statements
Next var
33 a3 Sl Sk Ui END 3 4yl jMis START &S A4S v bes SIS S Ol gay VAR
Ol | ( Lge a3 ) STEP (gabs jldie VALUE L2l (g30 s oiia Ly (gade Soll SO A0l g5 g
Zijy gy b alS STEP VALUE 13,5 Ol o) g )3 M50 R PRGILI RNV P G VY S

3,8 e B e 1) K e a8 0

.L.-:iual)‘llNEXTjiwvarnj;crUOu‘,i T dasa

Jbo «
Dim A As Byte , Bl As Byte , C As Integer
For A = 1 To 10 Step 2
Print "This is A " ; A
Next A



AVR glamsy K VAY

For ¢ = 10 To -5 Step -1 'Use A Negative Stepsize
Print "This i= LI )

Next
For Bl = 1 Te 10 |
Print rThis is BL " ; Bl ,
gegt 'Note That You Do Mot Have To Specify The Parameter
141

WHILE-WEND  foly giuns
Al aabsl Jloy adl opl S1SE 48 s e 1SS wil- S oS5 WHILE-WEND Lol 52
Jordls s agdjie Slhie gl by A8 ol 1) FALSE s edd 03 G Sojle oS
o il bod il 4 35 5 S e ddb e b3 L il 4 3455 D4 4 WHILE
WHILE 4al> i Ly .J:qu.a 300wl @ il g gl ot J 28 035 TRUE ) pe 53 3 240 o
3485 b a0 Sl Sy g e 3950 Lo el el 3 ok Sl

While Condition

statements

Wend

s el gt 1SS el o L2 FALSE L jae Condition ol o5 35 U statements ise

Jbo o
Dim a as byte
A =1
While A <= 10 'if a is smaller or equal to 10
PRINT a 'print variable a
INCR a
Wend

IF sl giss
il S e el 2t b asle feadl s G S e statement o jbe 5 (sledl- A0S s
10 2dla

If Expression Then statement

ASLTRUE 5550 gluls expression <yl oS 305 4 ol Sle; statement Jaudl; 5205

i1 s
If Expression Then
Statementl
Else
Statement2
End If

dal g5 | ol statement]  foadl) g2 L5 TRUE 5550 g1 1s expression &ojbs a5 5 40 32

o gh g el statement2 Joall; gmd Ly e ol b 0 0 Al
12 mdla
If Expressionl Then
Statementl
Elseif [Expression2 Then]
Statement2
Else
Statement3
End If



VAY'  BASCOM fume ol jis

dal gt | ol statement] Jasdi) 2w ASL TRUE ool slils expression] o le oS 5,40 s

Shls expression2 ¢,z oojle S FALSE 33, gll> expression] < jle oS S 3 A

S A s g Sl g S dalst Lyl statement2 Jaadly yiws (a3l TRUE i)

|t statement3 Joall) s 5L FALSE 30! slls expression] 5 expression2 oojle 3
A Al g

.:;Q&ull)ﬂp‘iﬂji%;iio:ﬁpkg&;JI_,J‘_;-IFJJ.:.,.:L.;&:'_@M

IFbit=1THEN  or IF bit = 0 THEN

Dém Vaf As Byte , Idx As Byte
Idx =

If Var.idx = 1 Then 'if bit 1 of wvar is 1 then
Set portb,0

Else

Jto -
Dim A As Integer
A = 10 .
If A = 10 Then . 'Test Expression
1 Print "This part is executed, ™ 'This Will Be Printed
Elze
Prén%f'This will never be executed."® 'This Not
En
If A = 10 Then Print "New in BASCOM*
If A = 10 Then Goto Labell Else Print "A<>10-
Labell:
IF A.15 = 1 THEN ‘test for bit
Print "BIT 15 IS SET"
End If

' the following example shows the 1 line use of IF THEN [ELSE]
If A.15 = 0 Then Print "BIT 15 is cleared" Else Print "BIT 15 is set"

CASE funll s
bl 55 Hhie @ a5 Ll ) gneen ko ¥ Sy Ul e &5 S SELECT - CASE AP

a8

Select Case Var
CASE test] : statement]
[ CASE test2 : statement? |
CASE ELSE : statement3
End Select

I day Wl 1ol e 3y gr |yl statement]l A2l )y test] lade U Var i S
test2 jlhea L Jg A3l i, test] jlade U Var psca S| 2y z# 33 b s aslsl End Select
Bl 5 bloor sl End Seleet 51 dny iy 1l e 5 5 i e 1l statement2 12U 4,



AVRG'I.‘J]_,ESJ)S._M \Qi-

Sl ot 3 302 | > statement3 Al iy test2 p testl ol b fug.:‘:n L Var aza S
Al o 4slst End select 3l An aali 5

CASEIS »2: acly 3o 3 3850 ok e saside S

coas 8 g s 0e S Ol (g1 Iy (glodgtoms OV oo s s
CASE2TOS5 : 3l 5 52 G B 8 pe saakie S

Jto ©
Dim X As Byte

Input *X 7 * , X

Select Case X ‘test X

if 1<X»3 then "1 , 2 or 3 will be ok" will printc
case 1 To 3 :Print "1 , 2 or 3 will be ok”

Case 4 :Print  "4" "if X=4 then "4* will print
Case Is >10 :print  "»10" 'if X>10 then ~=>10° will print
Case Else :Print "no" 'else *"no* will print
End Select
Loop

End
EXITJ":-!-\
(NN VP O { VWP TR LJUJJlUIAIJJiJ.;CJl}.'dJ-L_Jb'LALg-EJI.hijJ.:;ll";L;lJ-’;.ﬂa gt
Aot aslal il

EXIT A FOR..NEXT, DO..LOOP, WHILE..WEND, SUB..END SUB or FUNCTION..END FUNCTION.
EXIT FOR

EXIT DO
EXIT WHILE
EXIT SUB *
EXIT FUNCTION
. Jl:a .
Do ‘begin a DO..LOOP
A=A+ 1 ‘incr a
If A = 100 Then ‘test for a = 100
Exit Do ‘exit the DO..LOOP
End If ‘end the IF..THEN
Loop 'end the DO
End

ON VALUE |l giws
35 i okl S 1 U w5 4 Olgipe e SMde 4 g Ut b L
ON var [GOTO]}[GOSUB] labell [,label2 ]
 LABEL| y A3L PORTD Jile SFR K Ll oo 45 Ol Oloial (51,3 i 3590 i var
SEl s 4 s b gl 4 var Sl 4 ar g b &S Ko placeesy o« LABEL2

Bydp S i sl 4 A var=0 &8 gl



Y40  DASCOM Ly &) gine

w3 8 51 sl FRETURN | g2as b b doled g akiznl GOSUB & il G5

Juﬂ .
Dim X As Byte
on X Gosub Lb12 , Lb13 fump to sub IbL3
éxﬂiﬁeoto Lbll , 1bld 'jump to label 1bll

Print X

Lbll:

Incr X

Print X '"PRINTS 1
End

Lbl2:
Print * 1bl3 *
Return

Lbl3:

Decr X

Print X ‘PRINTS ¢
Return

Wby s 3l syt ¥-0

DELAY s
XS a slangl o i (gl 53 4y Sn 1000 ke 4y AL S ik Sl 5 g2d o
Jto «
DELAY ‘wait for hardware to be ready
WAITuS JJ;ﬂQ

FYRCHDR P55 SIS I VA PRSP Py Y
WAITus microseconds

Ola) OAd (8 s J) oy ¢ 390 e i gt 4Ly SCoe microseconds ode 43 4ol (gl )
sl (1-255) 0 Slhel Kl g5 0 microsecond b r aelsl day Jas 51 el (51 0l sl

bﬁUj‘&ibbbjbé)}TCﬂ-&ﬁ‘x-haugiuqb'j_jbbbjéﬁihébﬁub - luSO
J-_u:lA; aslaal
Jlo o
Waitus 10 ‘wait for 10 us

Print "bascom”
End



AVR gladag, e YA
WAITmS gw

WAITms milliseconds

et e DLy A (G pem |yt ¢ 3 g8 g0 A e asls Loe milliseconds "rda 43 aab (g |
AL (1-65535) o dhisd L5, oo milliseconds Al oo aslst day Lo 3wl gl el eds

Jl:.o .
Waitms 10 'wait for 10 mS
Prink "bascom®
End
WAIT o0

WAIT seconds
PR ._;-ﬂ"—:—‘UL-‘J AN - LS;;-""J"' ) 2yl g i gra 45U seconds ode 4 MUJ.: ‘_g'l):.-'l
RN R VIENEY bt 51wl (gl 2l
oo +

Wait 3 'wait for three seconds
Prinkt "bascom”

cu"uu)eﬁj A=0
LﬁiinJLHJIJi‘)CALLJ}:“’h‘J:u*;‘“‘l‘}‘:“_;’;"" d‘;ﬂ'ﬁlh‘di_ﬁghubﬁfj

( DECLARE FUNCTION ) @u Y

u.“‘,_?:-])é b Jn.!u r.:h'i_,.';r.! a5 'J;La_j ’3,)":'5' aslanl MbJJ LSU‘:"!' PLl GU UjJ‘" 1.51)“. J_,Z.wb L‘J'—‘I J’l

Ly a.lil:;).g eala LS.: d:"""ll"l.}‘ CU M aabizol oy g )J.J.J-Lg sl d.i).n.a CU d:"‘"lL' ‘..,S
DECLARE FUNCTION TEST([ ( [BYREF/BYVAL] var as typel )] As type2

ite 3 oS S 45 535 g0 Lol BYVAL &) gaay o0ha JUil e i 35 90 a5 ol TEST
esite w3l BYREF @l 3 g 5585 sl (g s @QT Sl goen 0 3040 03l 3 U 4
q,thmngihg,,ﬁ;,gL.;.rm;.U_,.a,;L,:ﬁ,,.;1;,;J|;u.,;uoi,;ai,_._.as,du,1
a3y (& A yw oy [BYREF/BYVAL] 58 3 ealin pAE Dy g 53 0 And g ol 2yt
S e 228 el £.51ype2 5 oS U b aols g i typel s 45 0 ¢3zs ;3 BYREF o) g
.4ty STRING |, LONG « WORD ¢ INTEGER « BYTE § 55 o2 4l gi o 5



YAY  BASCOM hyau oy gis

Jta <
aal::_.,.-)é C”Uﬂj QIJIJLJILSSQQF‘U'!@ I GJL'L.AJBBYVAL QJJ”G'!IJJ—.} JL:A_)J

23 iS5 345 ga 03l 3 BYREF o) gocs § .;};‘_,.;;La,,_loidl,:,uﬁ‘s,__..u@”;,;u,
<! STRING 5 INTEGER 313 ¢ 45 jIZ , K | MYFUNCTION &b S 5,8 g O

cu na_,Jau_)J J:J'JJJOLA,LDJ_SJJJ)TWJ345@|INTEGER t_,a_ﬂ l.‘.;()" )l.LE.,-_,
I P LéJaJ LAmu JziLBLSQ

"A user function must be declare before it can be used.

A function must return a type

Declare Function Myfunction(byval I &s Integer , § As String) As Integer
'The byval paramter will pass the parameter by value so the original value
'will not be changed by the functiomn

Dim K As Integer
Dim Z As String * 10
Dim T As Integer
‘assign the values
K 5

"123-

a
T = Myfunction(k , 2z}

Print T
End

Function Myfunction{byval I As Integer , S As String) As Integer
'you can use local variables in subs and functions
Local P As Integer
P=1
‘because I is passed by value, altering will not change the original
'variable named k
I=10
P = Valis] + I
'finally assign result
'Note that the same data type must be used !
'So when declared as an Integer function, the result can only be
'assigned with an Integer in this case.

Myfunction = P
End Function

(DECLARE SUB ) 4 5 j oo
s 13 5 OF Gt 5 s 8 (gl 5 S ol Wby 5 3 an (gl ged oh S
_ .J.J.Lla.x..:‘_fiﬂolJl_,;:-l_,.a)w‘_},s‘_}si.x;-y_,uuﬁggu;fl_;;
DECLARE SUB TEST] ( [BYREF/BYVAL] var as type }]
BYREF )40 4 a3l Jluyl Olj s Y S MO Sl
3 250 Al ook OF (slyun 3 5 o wdli b a5 4 esls o A 55 0 )
sl (6 5eiS T (glgtmen 53ty T 49 aphe ealgd ol S S, BYVAL Wi s
i 8 od 01 45 TYPE welpins 4 Jlosl jeiia fUVAR 5 4,05 L TEST 1342 a3



AVR syl K YAA
.34 STRING L WORD ( INTEGER BYTE ¢ ol

iy 4 part e 3 835 SR ) oged g D OF pb et w3 by $ln
S o b

SUB Name] ( varl )]
QL.;L: End Sub Jﬁdéb}l&bo“ U.’;MDGC]&I‘EJJL»J .h.ny‘ J.;baSub_,vu rLNAME

Ay
Jbe .
Dim a As te, bl As Byte, € As Byte
Declare Sub Test (a As Byte} . . . .
a=1¢:bl=2rc=23 ‘assign values in a line by sign :
Print a ; bl ; © 1123 will print
call Test (bl) . .
Print a : bl ; ¢ 1223 will print
End 'end program
Sub Test(a As Byte) .
print a ; bl : C »123 will print
End Sub
JUe -
Dim A As te
Declare Sub Test
A =1
Print A v 1
Call Test
Print A . v 2
End
Suly Test
A = 1
End Sub
Joo «
Dim & As Bgte , Bl As Byte , C As Byte
Declare Sub Test(a As_Byte}
A=1:BL=2:C=
Print & ; Bl ; C '123 prints

Call Test({(bl} ' = Test(bl)

Print A ; Bl c '124 prints

End
Sub Test{a As Byte)
Bl : C

Print A : 1223 prints

(CALL ) jiss'p
CALL TEST({ VAR], VARZ, ...)
5 P 55
TEST VAR:,VARZ, ...
Ju:smi,oiBWALou;,igL:,U—...,_pr,_nau:;luuﬂ_;,qi,qu;»{.g.iy:u.;l.;,:,

.r.:.)



Y48 BASCOM bayma o1 gt

Jbo «
Dim A As Byte , B As Byte 'dimension variables A and B
Declare Sub Test(bl As Byte, BYVAL b2 As Byte) ‘declare the SUB Test program
a=65 ‘assign a value to variable A
Call test(a,%)} ‘call test with parameter A and constant
Test a,5 'alternative call \
Prént A ‘now print the new value (& is changed A=10}
En
‘end program
Sub Test (bl As Byte , Byval B2 As Byte)
'use the same variable names as bl and b2
Led B1 'put it on the LCD
Lowerline
LCD BCD(b2)
Bl = 10 .
'reassign the variable
B2 = 15
‘reagsign the variable
End Sub
Jto «

Dim & As Byte
Declare Sub Test

Print A
Test
Print A
End

CALL, Test

-

Sub Test

A=A+ 1
End Sub

LOCAL b lows piia (5,5 515
cpalai g bzl 4l b b 55 53 dome peiie oy 5 S gt )
LOCAL var As Type
BYTE , INTEGER , WORD , STRING .l yi g+ « =l 630> ¢ 5 TYPE 4 juize ol VAR
iy 25 owe di3l g3 o el ) XRAM  SRAM ¢ ERAM (glaosts ¢ 45 .02 LONG L SINGLE
IRV SR PRV S B PR JU L CPAPPRN 5 B U UK ORI CANE SRl FURIFCAY SRR
Ay oo plodl 4 (LIFETIME ) ,oiia oo aalyy 55 51228 0 b g ogd g0 b S ki ys Las

5 g s 52 s A5 510 e G
Jlo «

'First the SUB programs must be declared
'Try a SUB without parameters
Declare Sub Test2

Call Test2 'call sub
‘Test2 'or You can use without CALL
Loop
End 'end program
Sub Test2 'sub without parameters
Local A As Byte
Incr A ‘h=A+]
Led A

End Sub



AVR oS ee YO
(;()E;IJI;‘JJ;-HQ Jﬂ-»JJ 4Al3Jngj LY &J=J1
GOSUB label
31§ g RETURN 5o daugi apdisr i Ol 4 45 Zoal 404 55 cmmeiy 2 pb LABEL
Al ¢A;\GC)S[H3JJ;u:jiJ&eaaUthgtfrljaJS Cﬂigjf“ugiﬂjﬂ

L ]
Jbe
Dim X as byte ) .

Gosub Routine 'Jump to Routine . . .

Print "Hello" *After come back from Routin print "Hello®

End 'Terminate Program

Routine: 'This Is A Subroutine

X=X+12 ‘Perform Some Math

Print X ' Print Result 2

Return ‘Return



(CONFIG) (gdue Sy linl 2L Bascom Lo o ool J# AVR 5lay S plod LIS
o A last s ehls s AVR LIS Skl ; Glaa | Bhve S 45 b SIS R PR
Wl oy 03 by o R T e UTUPRT AT T s b e
%JJJt_glﬁu.iLgJL‘.AxJLé.:Jl)bC......r]J.rinJL:_.{Lgrs:LlJa J 4:|)|45Lg.;ijt,,u@fu
AVR Sl o by 0 ) gres ks (gr y cpl 3 el o al N VI P N 25t
4 Ll dl s ey o by o andllan b il g, AL ,E s Skas S LS s

S S 0Tl 5 3l 1 s

al

AVRGu,,g_uﬁgx,,GuMJJauls,lfugdmi A

da_,:u-n l:ll‘,‘_’:u.ud 3 AVR sl {SL&{;L:IQ‘)S;\;D fLu‘ J.oIS {_g_,.__.s..il‘._n X
BASCOM als € jat w3 g 8 alas 5 o als dauy (gohutel, ¥



AVR gla s Y0V
ho,s 6-“-!‘;‘% \-f

L a0 Sl 4l S0 S e 03U ks S ol 3 ) daly g e Sl
.AJQ‘J?JJé

Config Portx = State
Config Pinx.y = State

& ABCDEEG sbac)py T 5 0 slanl oz i b il s Sen g 2 X 9 Y

:mprdbqﬁjid&xtngSmw.mq;imduJﬁ,a

yapt s (0) s ok S 5 b 4k o3 cger omimy Sl b 5310 4 INPUT
3 g gr oMl (§3055 Do 4 2o b ok

_,3_,_.2-0.-(1)&.:n.L,bgunﬂla)xlﬁgga;lacﬁg;mg-)dudlﬁzl L OUTPUT
) 245 ga obinal oy Olgae as 0 b sl

o A aaliad gy g PIN ey ) ey Al o WP RIS
s 51 PORT o5 53 (ghomls 20553 53 e rli-.a

itk S oslinel (52955 Ol g 4 g PULL-UP 1 D al oK Al S (Foge d <
©1. el gnds &Yy y3(AB. by oy X & 344 o3ty )l 3 PORTX.Y=1 y DDRX.Y=0
5, & ;) PORTX=255 y DDRX=0 (sl 35 23, glos 03,5 PULL-UP RO LI

Jio o
OIM A &S BYTE
DDRC, 0=0 : FORTL . 0=1 ‘1gET PINC.0 INPUT AND PULL UP RESISTOR ON

IF PINC.0=0 THEN INCR A ‘IF KEY PRESSED THEN INCR A
'NORMALY PINC.0=1 BECAUSE OF PULL-UP RESISTOR (NC EXTERMAL RESISTOR NEEDED}

DDRD=0: PORTD=255 'SET ALL PINS OF PORTD INFUT AND ACTIVE
' PULL-UP RESISTOR(NO EXTERNAL RESISTOR NEEDED)

IF PIND.0=0 THEW DECR &
JGo o
pim A As Byte , Count As Byte

‘configure PORT D for input mode
config Portd = Input

4 = Pind 'Read Data On Portd

A = A And Portd '‘A=h & PORTD

Print A ‘print it

Bitwait Pind. 7 , Reset rwait until kit is low

‘We will use port B for output
config Portb = Output
‘assign value

porth = 10 'set port B to 10

porth = Portb and 2

set Portb.0 ‘get bit 0 of port B to 1
Incr Portb

Count = 0

Do

Incr Count



Yo¥  BASCOM 3 AVR cliSul b LS sue Sy

Fortbh 1
For A 1To 8
Rotate Porth , Left 'rotate bits left
Wait 2 )
Next
Loop Until Counk = 10
End

a.,u,.;,_,bq,‘b_,,__,.‘_;u;_.ﬁ,_,u;;_,,: ;ﬂpk}%@uf‘siﬂrﬂ,bmu‘.&qdbs
r.u':;;; ATMEGA32 J}ST‘ GLGQJ‘,: 3

A CQJJ1

&,;,l;PORTA«,_,_,pta:smo.\muols,_;lwﬁiw.c_,lu:ﬁs Gb 0 SSA G,
Sas 82308 4k e 3DDRA 025 Cogxr jieam, es5 < PORTA oot Sy S ool
3 0303 Jar ) 4K 3033 Zad OXI g W5 bl A Sy gy 53355 Sl sl oW PINA L A
Pull-Up Coeylis (glls S slank plod lien x5y pr 3 bl o2 0l g e
L LED Wi pn 4 )3 5 S 5o Sink 1, 20mA & L > A Sap A P e o
Oige axz b Pull-Down lacaslis 4 PAOPAT Glawly o5 o5  alfin S (o5t Losics
Jiad s Pull-Up (glacnslia 8 Jles oy e 0 > SOURCE Ll o R RTIF- W e
RIS

A S sl
BlAS ke A &) g sa i

{ PORT A DATA REGISTER ] PORTA -A = 5 013 fiwn-

Bit 7 6 5 4 3 2 t 0

L PORTAT | PORTA6 | PORTAS | PORTA4 | PORTAS | PORTAZ |PORTAI | PORTAD |
Read/Write RIW RAW RIW RIW RW RAW RW R/W
Initial Value a 1} 4] 0 0 L+ Q 0

[ PORT A DATA DIRECTION REGISTER ] DDRA ~A o, 0305 Cagr e

Bit 7 [ 5 4 3 2 t ]
[_DDA7 | DDA6 | DDRs | DDaa | DDA | DDAZ | DDAI ] DDAD |
Read/Write R/W RIW RIW R/W RIW RIW W RAW
Initial Value 0 0 a 1] 0 Q 0 Q
[PORT A INPUT PINS ADDRESS ] PINA-A I, s (5353 POV IR W 8
Bit 7 & 5 4 3 2 ! 0
[ PINA7 T PINA6 | PINAS | PINAC [ PINAZ | PINAZ | PINAL [ FINAD |
Read/Write R'W RW R/W RW RAW RIW RIW W

Initial Value N7A N/A N/A N/A Nia NiA, N/A N/A



AVR gLatass e Yof
Jmms ases VO S Olgms A Sy g 3 eslind

PORTA sWal 555 DDA Sl pis 20 V=F Jgudor

DDAn PORTAnN /O Pull-up | Comment
0 0 nput No Tri —State
0 1 nput Yes PAnR Will source current if ext.pulled low
0 Cutput No Push-pull Zera cutput
1 Output Na Push-pull One output

Solas 3, Shas (sh)ls K g oo ealiind Jlzws VO Sl Olpn Gl 2y s 4l B ol
Lt 4l Cogor odiS  jaseia DDRA foy 53 DDAN o @ o300 /O 4L « PAD Aor
_,;ﬁgdo_,ljso:L&.:,-i:JJ,-dv_-_,J:qu,&U\f.-.gPAn‘.L.f&L,;g.!DDAn SN=F Jodor g axp
A2 S Port An S| agd e a5 i 5o (53555 &l S Olgw PAR 2L e DDAN Ky
335 Qb b §hp g pr Jlad PULL-UP Caaglin 25 o 00 (63353 Olyme ol K ASn
Sl Copp glagl opd s et Ol b Sty 2pd i Port An Al s e
Ky Tri —state Sl 4 A2l o | ¥ -

A Sy el K
st 3 ol S &S age e G5 b 2y ge e3liid 0 ADC Olye © A Sy
gy + ADC Jag S P01 S S (oo diged OLaj 53 Lpd S A S

S zaabi 15 ADC ks Silles ot S5en IS ol g

BQ)J-;

S .5,)> PORTB ¢ obass| WO dislo 08 51 ool 4o 2l (2 8 43l 5510 SUB o)y
S 80908 % p3e 3 DDRB by Sz om0 PORTB o3> s iy L_,‘-J;T
3 0303 STy 435 433 el Q1 6 hisB i) ($0a0s sladl J‘J’I st PINB , B
| y7ea PULL-UP s glie (51515 o) 2 Slaal dten dﬁﬁ#,&ﬁlﬁﬁ.:l;%ﬁ;
(et |, LED Xlsi o amu 55 5 &S Sink |, 20mA U by B Zop a5 Al Loes
odlind oy Olye 4x Pull-Down (slacuylie i PBO-PBT &5 & SR S g5l
sl Qb A3 Pull-Up (glaicen glin 48 gles 55 55 g0 Ol x SOURCE PPV

B o sl
b ake B Oy WA e

[ PORT B DATA REGISTER 1PORTB ~B o) g o33

Bit 7 6 5 4 3 2 1 ]
(PORTE7 | PORTE6 | PORTBS | PORTB4 | PORTE3 T PORTBZ | PORTBL | PORTBO |

Read/Write RIW RIW RIW R/W RIW RIW RIW RIW

Initial Value 0 0 0 o a ] 0 0




Y40  BASCOM ju AVR SIS L S 5 s o

[ PORT B DATA DIRECTION REGISTER ] DDRB -B &, 0505 g 2

Bit 7 [ 5 .4 3 2 1 0
[ DDR?7 | DDB6 | DDB5> | DDB4 | DDBES | bbB2 | DDRI | DDBD |
Read/Write RIW RIW RIW RIW R/W R/W R/W R/W
Initial Valve ] 0 ¢ 1] 1] 0 0 0
[ PORT B INPUT PINS ADDRESS | PINB-B &, 5; (535,35 slaly LossT 2ol
Bit 7 6 5 4 3 2 i 0
[ PINB7 | PINB6 | PINBS | FPINB4 | FPINA3 | piNB2 [ PINEI | PINBO |
Read/Write RAW RAW W RIW RAW RIW W W
Initiel Value N/A NiA N/A N/A N/A N/A NIA NiA

Jhoms 308 VO S Ol o B S 5l estinad

Sl 3, 5hae (511 Wyl ealiz it Jlizes 1O Slaal Olya o8 Jloj 54 4 4l 8 pla
Aot gl gz 2428 ,asts DDRB Punazmy 3 DDBN Cow i ages /O 4L (PBn azea
il io DDB 81 55,8 e 5155 aslizad 3540 orp 5 44l S5 Ol 40 PBo ¢ A2l S DDBa
Gl & Ll S PortBn Shy-# Jadadsgh o ani § L 45 34,y Ll S Oy PB
Pull-Up Ceaglitn 03, S gl s ol 535 0 Jixd Pull- Up o glin ¢ 35k dy a3 ($3 559 O gims
S5 85 Flos Sy slaly s iy s 2 Ol 4 4l I 3y i Port Br
L) o Tri —state LI @ U330 Sl

PORTB sl 55) 4DDBn Ol i it Y=F J gl

DDBn PORTEBn 1O Pull-up | Comment
0 [t Input No Tri-State
0 1 Input Yes PBn Will source current if ext.pulled low
1 ] Qutput No Push-pull Zere output
1 1 Output No Push-pull One output

B &g sl s Ks

PORTB.7-SCK =
Ol g SPT S Jloj wed SPT L3151, Slave (534,35 SN 2 Master oy >SS SCK
3~ Master = Jl> a3 £33,y DDB7 s A x5 Ll ! 59 gn o83 S Slave
Pyt

PORTB.6— MISQ =
s J"L"J_"J"';‘u‘ #2lé2ul SPT Lo )1 (¢l ) S Slave o315 s~ 3 Master asly (35,54 MISO
M- 55 5 (825, DDB6 Sk o oy Ll ulagd e e JS5 Master ool ey SPI
3 g o wolil - g 5 O gay Slave

PORTB.5—- MOSI =
S gluj g o 02lizd SPT BAS i (o) s 4 Master o3l 37 s Slave o3ly 63449 1 MOSI



AVR glaf i€y Y

B ooy Ko ¥-F dgder

Port B

Alternate Functions

PBO

TO ¢ Timer/Counter0 External Counter Input )

PB1

T1 { Timer/Counter] Externial Counter Input }

PB2

AINO (Analog Comparator Positive Input)

PR3

AIN1 {Analog Comparator Negative Input)

PB4

58 (SPI Slave Select Input}

PB3

MOSI ( SPI Bus MasterQutput/Slave Input)

PB6

MISO ( SPI Bus Master Input/Slave Cutput)

PB7

SCK (SPI Bus Serial Clock)

oM 55 g oy 7 DDBS el 4w bl ol e 235 Master O gy SPI

.3_,..:-‘_’- aalazl KLY dl_,..u Slave

PORTB.4 — 5§ =

J;J.Lu»a_i.l)a:Lg;,J_,DDBéqu_,JL_‘PB.4;_,.i-dnJ$..tSlaveolJ;qSPI-tSJLn",:SS
£33 Y o g e Master 5o al ol e o Jled SPI &b (! A Low L Slave >

PORTBJ3 - OC0, AINI »

el SJJL»I oS dr\is | oEle (529300 AIN1

o L PB3 45 .ol Timer/CounterQ SMslin Lo s 2 Ol 4l ol 3018 a1 0CO
2y w55 Timer/Counter0 Sheslin JE s 5 () Nl g5 0 DDBY 338

PORTB.2 — INT2 , AINO »

it S T sz aglin e (52955 ¢ AINO

445_,(.:.4-;:.1_,,.. &l g 2 PB2 als el g2 Lf’-JL’L u.i_g(q:.pu'l_,.u wh ool 3,8 5us 1 INT2

5 g a3kl 5 Som (5l ool

PORTB.1 —T1 *

ol Timer/Counterl (g}, SMS ($39;5: Tl

PORTB.0 — XCK, T

ol TimerfComnter0 (5l SHS (523,51 TO

oS e Jaih sl ol 253 a3liid USART (nlot S dlgims Bl i 4ty ol s XCK

2y gn Jd S o S O, Kl W5 52 USART

C QJ}%

s 3,5 PORTC 4 yolasl VO abails 51 5l o3 e i) B 4d b U0 SGC sy




Y*¥  BASCOM Lo AVR ol b IS 5 paie Su

S $00s Wb g 3 DDRC esls S ey w330 PORTC ools sy (sl u..-JaT
303l oy 48,0050 Sl Ol B W C Sy g g3450 GGG el woud PINC .C
(Pull-Up ) Caaplin gl o) slassl rL.J..x;:.._n u:;.:,_,;r_n,u;.ui_,,'-{..n.;lac..g,:._.__.?,
loazos §; LED a3 3 A5 Sink |, 20mA G Ll 0 C Coyps orss pb okzs Do
Lol 33 o elinal o=y 5 Pull-Down (glaccuslie b PCO-PCT oS & alon LS o (551001,

sl Jad Jols Pull-Up glacaslis o7 Slaj L 48 a 0L - SOURCE

C o)m sl pr
e C s g (6ba e

[ PORT C DATA REGISTER | PORTC -C 39 03b fiaes

Bit 7 6 s 4 3 2 1 0
[_PORTC7 | PORTC6 | PORTCS | PORTC4 | PORTC? | PORTCZ | PORTCL | PORTCO |

Read/Write RiwW RIW Riw RW RIW R/W RIW RfW

Initial Value 0 0 0 0 1] 0 0 0

[ PORT C DATA DIRECTION REGISTER | DDRC -C &y, 0313 Cogor 2ar 5

Bit 7 6 5 4 3 2 1 0
| bbc7 | DDC6 | _DDCS | DDC4 | DDC3 | DDCz | DDCI | DDCo |
Read/Write RIW RIW RIW R/W W RIW RIW R/W
Initial Value 1} 0 0 [ 1] 0 0 D
[ PORT C INPUT PINS ADDRESS | PINC-C s g (832,55 slaaly g7 2l
Bil 7 [ 5 4 3 2 1 i
[ _PINC? | PINC6 | PINCS | PINC4 ]| PINC3 | PINCZ | PINCI | PINCO |
Read/Write RIW RIW Rw RAW W RIW /W W
Initial Value N/A N/A NIA N/A N/A N/A N/A N/A

Jloms asar VO S Ol € 2y g 5 ool

Sstme 3, Shar (ghla Lpd oo aslinal Jliams VO glaasl Olge 4 45 Slag 542 40 <l 8 plas
o e Gy g oS st DDRC i) 53 DDC Z © o 50 VO b o PCo ks
AV s 5,8 0 S wslizad 350 s 2wl S Dlgay PO o A3k K, DDCn 81 ¥ J i
A2l S PORTCn 81 gl 0 4,8 B 55 3559 4l K Olyay PCn o A3L i DDCn
O35 Aaalst (8l 00 0 Jlad Pull- Up Cunglie ¢ 350 iy n (535,55 Ol 4 4l o5 ol&n
S Sl Sk el e Ol 0 asly K01 L 545 ie PORTCH WL Pull-Up Cosslia
K9 Tri - State Sl ¢ 38l 0 B Cg 08 Slaj 5o

PORTC (gladk (535 »DDCn & is 35 F—F (g

DDCn PORTCa  FL4] Pull-up | Comment
D 0 npui No Tri-State
D 1 fput Yes PCn Will source current if ext.puiled low
1 O Output No Push-pull Zero cutput
1 1 Output No Push-pull One output




AVR g€y ToA
C QJx ‘5Lnf“,5 ﬁ.a

Ca.:.a)xL;LnJulfJiza O-# Lj,’-bl'

i .
Port Pin Alternate Functions
PC7 TOSC2 (Timer Oscillator Pin 2 }
PC6 TOSCI (Timer Osciliator Pin 1 )
PCS TDI { JTAG Test Data In )
PC4 TDO { JTAG Test Data Out )
PC3 TMS { JTAG Test Mode Select )
PC2 TCK { FTAG Test Clock )
PCI SDA ( Tow-Wire Serial Bus Data Input/Qutput Line )
PCO SCL ( Tow-Wire Serial Bus Clock Line )

PORTC.7 -TOSC2

ey S TOSCL acsly 5 40l o) 4 XS g S 09, Kl i 532 2087 (il &S Sl j 1 TOSC2
23 gad 23 WO Olge a1y aly od OV g5 gos Son I ol 5o 005 0 bame el

PORTC. 6 —-TOSC1

Jimy S TOSC2 4l 5 aly pl 4 S o I8 O, Koml Ah 532 27 el & SLe3: TOSCI
3 03 03U TO Ol ap by 4l ol Ol g gad JKos b 0l 53355 oo Joaite

PORTC.S5 - T

0_11 J1 Ql_,_‘:'u__u ﬁ:;ﬁdpwdlﬂﬂ eala (55938 bﬂ_}.ﬁ QJTAG .L:L.';Ji ub) s TDL

.3 gat e2lizad 17O Ol gay 4y

PORTC4 - TDO

ol 3 g pes Ks 5 LS e Jes e 03 g 2 Olie 2 (JTAG A1 Olej )2 : TDO

o3 g 02kl 110 Ol gie 4 w0l

PORTC.3 — TMS

o3l IO Ol e 4 40l o 31 OV e S0s 3 353 0 o3lind ITAG BL3 1 O3 5o - TMS

.JJA-.!

PORTC.2 — TCK

L VO Ol 4y anl oyl 3 Olg i S5 5 308 00 03Ul JTAG b3 51 Gl 53 : TCK

.JJA-?

PORTC.1 — SDA

23 o g oslizud ool Jat Oy 42 - WIRE bl )l Ol ;0 - SDA

PORTC.0 — SCL

o3 gt g o3lizd SAHS Jast Dl g 4 2 - WIRE bLS 51 Ol 5 : SCL



YeQ  BASCOM ,u AVR 2ISUI G K | e S

DC.J)J-;

2,13 PORTD & poliazsl VO alail OS0s Sh oyol aw ol 20 8 43 1 PHO KD oy
S8 83008 4k s 9 DDRD o3ls g jiuer; g 53 PORTD a3ls e Sy pesdl K
Ja;!;):.....:.a_-J-tSdJJ).aJ:‘.;....lJLIJ}L}{ULBDQJ‘EL‘;:J”‘_SBQL:J..J;T.‘.:_....JPIND,D
PullUp Zuaglan (ghils <oy g sl fL‘: B e R el ol U NG E ey
Lok 15 LED wn ,3 5 &S Sink 1, 20mA G Wy e D Soup e AL A (o
eslizal oy 2 Olye 4 Pull-Down glaiaslis 4 PDO-PD7 45 45 K LS g
2l b Lo Pull-Up glaclis &8 Sl 35 g 4 04 > SOURCE Ll IR

D o)e sl
SIS Le D &) g gl par

[ PORT D DATA REGISTER ] PORTD =D &y yy 0513 v

it 7 6 5 4 3 2 1 f
{_PORTD? | PORTD6 | PORTDS | PORTD4 | PORTDS | PORTD2 [ PORTDI | PORTDC |
Read/Write R/W RIW RIW RIW RIW RW RIW R/W
Initial Value 0 0 1] ] 1] h] 0 1]
[ PORT D DATA DIRECTION REGISTER ] DDRD ~D s 4 8315 agm 5
Bit 7 6 5 4 3 2 I 0
[ DoD7 T DoD6E 1 DODs | DDDA | obps | DbD2 | _DoDIL [ DDDE
Read/Write R/W RIW RIW RIW RFW RIW RIW RAW
Initial Value 0 1} i} 0 ()] 0 o 0
{ PORT D INPUT PINS ADDRESS | PIND-D Smsaas el Tl
Bit 7 [ 5 4 3 2 1 ]
L _PIND7 ] PIND6 ]| FIND3 | PINDA | PINDG | PFinpz [TPINDL | PINDO ]
Read/Write RIW RIW RIW RIW R/W RIW RIW RIW
Initial Value N/A “NIA N/A N/A N/A N/A N/A N/A

Jooms 0908 1O & Slgns D Sy 5l eslazad

Sobems 3 Sdas ghils Wig o aolizud Sy TO Sl Ol a8 Slij sgmge 0l 8 plas
Atz Gl g 2 S jasils DDRD -, 5 DDDn Sz 1 grgee VO &L PDn o Anea
¢ L3b o DDD 81 55,8 o 513 aakind 3 )4 a7 b S Ol PDn 12L&, DDDn
4y Sl L3l S PortDn 1 .(F-F Jpdn)spd o 8 5 55 (5355 sk Ko Ol sing PDn
Pull-Up cuaslin 025 Agalst (51, 558 0 Jlad Pull- Up asglia . 3y s a3 ($3959 Ol gy
DS S35 53 gy Sl 3 gh i S s Ol b Sl 54 ies Port D L
kg o Tri - State - & 331 LGS



AVR sladxSy S The

) JUPPRI PRSI oF *F

DCJJ):L;LDJJJK;J F_F d"u":

PORT PIN ALTERNATE FUNCTION
PD7 OC2 ( T/C2 OUTPUT COMPARE MATCH QUTPUT)
PD6 ICP { T/C) INPUT CAPTURE FIN )
PS5 OCIA ( T/C | OUTPUT COMPAREA MATCH QUTPUT
PD4 OCIB ( T/C 1 QUTPUT COMPAREB MATCH QUTFUT
PD3 INT1 { EXTERNAL INTERRUPT 1 INPUT)
PD2 INTO ( EXTERNAL INTERRUPT 0 INPUT }
PD1 TXD ( UART QUTPUT LINE }
PDO RXD { UART INPUT LINE )

PORTD.7-0C2 =

o A Olga Ll DDDT Dl S L PDT 2 37 a0 Salis S5 5 > 1 OC2
s PWM g5 (gl omipen Wb ot oy s JSS Timer/Counter2 Slawwlie 1

Sy salanl

PORTD.6 -ICP

&S Jos 1 5IS7 ya0li CAPTURE (533 4l Olyw Xl g 4 PD6 : ICP

PORTD .5- OCIA *

&'y A5 0 DDD5 O S, L PD5 ol . Timer/Counterl (glawglas A& =y 7 1 OCIA

PWM 3,50 sl oamen why opl 2yl ‘})JJ&.'Z Timer/Counterl (ghamslia M 25 5

2D g gh aslizal 1,0,

PORTD.4 ~ OCIB

Timer/Counterl (glamslie Ja 4 5 : OCIB

A5 Timer/Counterl (glalis Ja oy Sl Ll e DDD4 O S5 L PD4 4l

.;).J:u.»- obU.:.JJ,.._vUPWM o ‘5'4"-’;')‘2‘."""""“'111 f)‘i] Rye

PORTD. 3- INT1 *

' LQL;)U@,GLA:[NTI

S g sslard _,Jg._..a lefu"")l" ‘*‘5JC*‘U.J-‘J ,G‘}IJIPD3 d.lb‘

PORTD. 2- INTO =

j"‘dd-"')l" ijc-ﬂrNTO

.:,.Zoal.i.:.«l J}gﬁ‘_glﬁ u,:r-)b- d.dj,c:..au'i‘,.m JHJJQJPDZ 4.1[.:




YY) BASCOM s AVR &l UK 4 ouins Say
PORTD. 1- TXD =
( USART (g} » o313 g 2 wli) esls JLo ) : TXD
Db A3 8D g O yia DDDL w4 35 b 4y 54 0 Jlad USART Jlojf 55
PORTD.0- RXD =
{ USART (5l o315 (553,5 4l) o3l 2ol 5 : RXD
Sy A NKE (823,59 Ulyas DDDO 4 4 ¢ L gl 538 0 Jlad USART 3l 50 &5 Jile

Ax4 48w G40 Sy Y-F

\—% Jg.: L;‘-"b |J 3_,7'- ..LJSW Sl L,.’ls L‘S.:; E] Cend a3l JlS-BASCOM B J.JS‘..‘!HL# ".,S.ai
S (gkive Sy |5 O CONFIGKBD | gows law 5 5 duled Juos 3 S (sloss s 3 S5

FYLGPRCTPIVPIL % QI S 0= B B g T

335 S Sy ) gy da g IS dmie
CONFIG KBD =PORTx , DEBOUNCE = value [, DELAY = value]
5 g0 4 DEBOUNCE .5 35 gt Joatie 01 4 S domioe ' Sl 35 43 045 asieie PORTx
Sk (g2l 55 DELAY L8l 2ls 1) 255 5l parSle Wl o 5 el 20 55 1y
sred g AIS 08l Oly L3 S Sl 4l e 52U saS jaide 5
Ade g ot ek byl ks glany Al gl @ opl g e 3wl GETKBD(
S D Bl ey (K2 ol e 4l 4 DELAY=100
0 bl (g el e s CBy 5 ) edd edle Do 0 Olpi e by B ek Sy
el a3tz ol Ol ms 31 AIS wsmdes St Ol 5o
CONFIG KBD = PORTx
B s Slo 4y 13 g Sl WG g0 Al s 6 1 1) SAIS aodds AL L S Sl
ol salinud
CONFIG KBD =PORTX , DEBOUNCE = VALUE, ROWS=6, ROW5=PINX.Y, ROW6=PINA.B
s JLa PINAB wl 4 o2 o o PINKY w4 gy s Sl )



AVE glad gy See TAY
Jua
CONFIG KED = PORTC , DEBOUNCE = 50 , rows=6, rowS=pinD.6, rowb=pind.?7

g gr Joana PIND.7 5 PIND.6 (slaasly 4 s 5 ay 028 5 orey ke (50 8y ool ap 4 55 b

GETKBD() s>

SOURCE=GETKEBD{)
st 3 yedd 03,0 AIS L, Bl sde 5 olDlt 1) AlS amiis 5 S gmes (pl la S
Flemd ala B a1 16 306 5L ol 03 23 (SIS 45 L) aud ol .Aa3 e 13 SOURCE
ealinal 5 g2t ol gads Jlie @ S wmiio Jsdal ey 08 A (¢l Aol 5 s LOOKUPO) J i
sl g e 00,85 AISTL Blie sae V-F S G AlS amis Ll S e 3 LAl
b aadpt 2,3 Y-8 IS8 &) yo 4 GETKBD()

ENENEIEY
[4][5][e][7]
8] [9][10][n1]
12][13] [14] [15]

GETKBD() ) s Joe g7 0k 02,05 WIS L Jblzaste Y-F S

Jts o

$regfile = "m32def.dat
Scrystal = 8000000
Config Lcdpin = Pin , Db4
= Pinhk.? , Rs = Pinb.2 ,E
Config Led = 16 * 2
Config Kbd = Portc, Debounce = 50, Delay = 100
Dim A As Byte
Main:

A = Getkbd()

' Wait 100ms By Compiler Because Of Delay=100

If A > 15 Then Goto Main

Home

Led A
JHE Main
End

Pinb.4 , Db5 = Pinb.5 , Db& = Pinb.6 , Db7_
Pinb.3

ﬁwls .1,..154:-5..9 ‘5-13-39)&3‘ Y-#
PINAB &5 adlad e oabind 5 (g S 51 9,500 LAl 45 5 5ealS LS woedin Jlasl 0o 5o
JidS (51 KEYDATA Jgdor 51 5 0k Jooy IS aoeio 31 DATA 0k 4y PINX.Y 5 SHS &Y &
(Sl S domdes Gl add T S 15 5ud e elitad Kb US4 el a,E8 A4S
(ol el LS 2y 53 Bascom 3l piodd b S glaas) o g
CONFIG KEYBOARD =PINA.B, DATA = PINX.y , KEYDATA = table



YAV BASCOM ,u AVR 2liSa L K 5 e Sy

Cge 33 gk gr boy 9 Sin 4 CLOCK 5 DATA Wl 35 dloy o ks F 38 Al et

Al JLal T S5 il sl S i 10 a5 10 YU b St b S i s
Slaaly S0 4L SUS 4y ols Sl (sladiy oy gy T8 IS G ) WS aomio Ol e
23 e g eded Jind ()l 4By 3y 03,0 (IS S Loy 55 S foy ol iy

AR

{er NTH)

Py

378 ga ) Slade 5 oAty |, DATA | adby wabi s 03

vf +5V‘K9]'mrd

i

Dala

GND

{).
o

¥
AR e f W

FINAB Chck @- -

PINX.Y Data

{>_
s

-5 JKa

Sl y Oy et LIS amie Jloai!

DIN41524 FEMALE
AT COMPUTER ,5-PIN DIN

T

2,50 5 VO Gl 35 ¢ S amies Jlarl

6-PIN MINI DIN P52 STYLE AT
COMPUTER

& s
4 3
2 1

FolS S 5o Al i 4 S

Pl S i, ;K6 Gy 55 V=F J gt

AT COMPUTER
SIGNALS CCI))I\IGN;I};?R’ ‘;‘_‘:IEI‘;’I;ENAITW g'rl;*[:gi ;ENKJTLNEP:%
! COMPUTER
CLOCK 1 5
DATA 2 1
NC 3 2.6
GND 4 3
+5V 5 4
SHIELD SHELL SHELL




AVR gl s, S YVE
GETATKBD , s

_ ..UIJﬁU;\JJSmA\SJclSWjHMur:J.Lﬁﬁ)’JF:
VAR = GETATKBD( )
o 320 A2 ek 03,50 A8 1.8 1S 0 13 VAR ki 5 3 IS dmis 3 sk a2 8 508
Wb 5 4 IlSaminn Jlaail (gl Bl grE) iie S b Sl Sy b VAR 20 okils 5
L5 gp Lol S5l Sl b 4 0kl 03,25 LIS Jodd sl s Jadr S s 8200
a0l 4 eV S Jlad 1 g ke SLALASy dems e Jader G5 b et ) o dlsd
G g Gy (SAdB 5 g2 b g gk S b [ e ¢ﬁ1j‘oJuLAlleks.l;suhi¢!451;~ﬂ
Hle o latie 543 63 08 RULEL VY

Jis »
'The Purpose Of This Sample Was How To Use A Pc At Keyboard
‘Connect Pc At Keyboard Clock Te Pind.2 On The MEGA32
‘Connect Pc At Keyboard Data To Pind.4 On The MEGA32
'The Getatkbd{) Function Does Not Use An Interrupt
‘But It Waits Until A Key Was Pressed
‘configure The Pins To Use For The Clock And Data
'can Be Any Pin That Can be An Input
‘Keydata Is The Label Of The Key Translation Table
Config Keyboard = Pind.2 , Data = pind.4 , Keydata = Keydata
'Dim Used Variable
Dim B As Byte

Do
‘The Following Code Show How To Use The Getatkbd(} Function
B = Getatkbd{) 'Get A Byte And Store It Into Byte Variable

‘When No Real Key Is Pressed The Result Is 0 So Test If The Result Was > 0

If B » (¢ Then
Print B ; Chr({b)
End I

Loop

End
‘Thig Is The Key Translation Table Calls when a key pressed

Keydata :
‘Normal Keys Lower Case

Data 0 , 0, 0,0,0,0,0,0,0,0,0, 0,0, 0, &H5E , O

Data 0 , 0, 0,0, 0,113,435 ,0,0, 0, 122 , 115 , 97 , 119, 50 , 0O

Data O , 99 , 120 , 100 , 101, 52 , 51, 0, 0, 32, 118 , 102 , 116 , 114 , 53 , 0
Data 0 , 110 , 68 , 104 , 103 , 121 , 54 , 7 , &, 44 , 109 , 106 , 117 , 55, 56 , O
Data 0 , 44 , 107 , 105 , 111 , 48 , 57 . 0, O _, 46 , 45 , 108 , 48, 112 , 43 , 0
Data 0 , 0,0, 0,0,5%2,0,0,0,0, 13 , 0,0, 92, 0,0

pata ¢ , 60 0.0 0 c.8,0,0, 49,0 ,52.55,0,0,

Data 48 . 44'. 50 , 53 ,’54 s, 0 ,0,0,43,51, 45, 42, 57 .0, a

‘shifted keys UPFER case

Data ¢ ., 0, € o.,0,0,0.,0 o, 0 4
0 .

p f 0, 0.0
9p , 83 , 65 , B7 , 34, 0

Data 0 , 0 . , 0,0, BL,33 .0 a 0

Data 0 ., 6T , B8 , 68 , 6% , 0 , 25 , 0 . 0, 32, gs , 70, 84 , 82 , 37 , 0O

Data 0 , 78 , 66 , 72 , 71, 83, L0 ,0,76, 77T . 74,85, 47,40, 0
Data 0 , 59 , 75 , 73 , 79 , 61 , 41 , 0, 0, 58, 35, 76 , 48 , 80 , 63 , O
Data 0 . 0,0, 0,0, 9% ,0,0,0,0, 13, ¢4 , 0, 42,0, 0

Data 0 , 62 , 0,0, 0,8 ,0.,0,49,0, 52, 55 , 0 ,0,0,0

Data 48 , 44 , 50 , 53 , 54 , 56 , ¢ , 0, 0, 43, 51, 45, 42, 57 . 0, 0Q



ART

BASCOM Lo AVR =B L 1S 5 guien Sog

iy Gagb el aaly a8 Jy s gl GETATKBD 5 sl il S shilen

BASCOM (gls e 5l 45 ERR rl.'.l{d:_._.a:.;a_{.ll._..a::.i g gmed b e )3 8 a4l

LS oy 3 Jle @ ol ply 3 S S e das gt ol SOl e sl
Jtae

"M&4DEF .DAT"
8000000

Sregfile
Scrystal
$BAUD=5600

Enable Interrupts

Enable Timer0

Stop Timer0

Timerd = O

on Timer0 Timer0_int

Config Pink.& Input

Config Pinb.7 Input

config Keybcard = Pinb.6 , Data
Declare Sub Keybord

Dim Key As Byte

Pink.7 , Keydata Keydata

Do

Call Keybord
Waitms 500
Loop

End

Timer0_int:
Set Err
Timer0d

Return

0

Sulby Keybord
Start Timer0
Timerd 150
Key Getatkbd ()
Stop Timerd
If Xey > O Then
1F A KEY PRESSED
Brint Key
End If
End Sub

Keydata:
'normal keys lower case

pata 1 ,2 ,3 ,4 ,5 , 6,31, 32,9, 10, 11, 12 , 14 , 15 , &HSE , 16

Data
Data
Data
Data
Data
Data
Data

i7

.18 ,1% .20 ,21 ,113

26 ,99,120

30,110
34 ,44

.98
, 107

, 100
L, 104
105

,101
,103
, 111

.52
,121
, 48

.48
.51
, 54

.22
.27
A

,57 ,35

;23
.28
. B
.36

.24
.32

44

(46

,122
,118
, 109
.45

,115
,102
, 106
;108

.37
,116

L1177
,48

119,
,114

-1

,112

50

53

56
.43

, 25

.29
, 33
, 37

38 ,39 ,130 ,131 ,132 ,133,134 ,135,126,137,13 ,138,139,592,140 , 141
0.60,143,144,145,146,8,147,148,49 , 149 , 52 , 55 , 150 , 151 , 152
48,44,50,53,54,56,153 0, 1595, 43 , 51 , 45 42 , 57 , 1%6 , 157

'shifted keys UPFER case

Data
Data
Data
Data
Data
Data
Data

Data

158,159,160,161,0,163,164,165,166,167,168,169, 17¢ , 171 , 172 , 173

174,175,176,177,178,81,33,179,180,181 , 90 , 83 , 65 , 87 34 , 182
183,67.988,68,69,184,35,185 , 186 , 32 , 86 , 70 , 84 , 82 37, 187
188,78,66,72,71,89,38,189 , 1%0 , 76 , 77 , 74 , 85 , 47 , 40 , 191
192,59,75,73,79,61,43, 193 , 194 , 58 , 95 , 76 , 48 ., 80 63 195
196,197,198,199,200,56,201,202,203,204,13, 94 , 205 , 42 206 , 207
0,62,208,210,211,8,212,213,49,214 , 52 , 55 , 215, 216 , 217 , 218

a8,44,50,53,54,56,219,220,221 , 43 , 51 , 45 , 42 , 57, 222, 223



AVR slaiag, S TV
LCD (i S $-F

35 4 LCD et Jlasl
i Sn Sy ) ) s 5 S Sl 4 Ll (g, LCD glaaly

CONFIG LCDPIN = PIN, DB4 = PN, DB5 = PN, DB6 = PN, DB7 =PN, E = PN, RS =PN
PORTB.7 Jiu 5k 4 Al o JLail O 4 LCD il a5 Koo 3 ol sl (glasly - PN

Jta o

CONFIG LCDPIN= PIN , DB4 = PORTB.4 , DB5 = PORTB.5 , DB6 = PORTB.6 , DB7 =_
PORTB.7, E=PORTB.3 ., RS = PORTB.2

53 (UNDER LINE) _ st § 0T @bl Ly 5 K0 5 U LOD (slangly (gokus Sy 45 S b
A~ Jsdor 2o 0 Al Vo (G Sy 0 05 G CPIND LCD (slonsly 5y 4255 ey Jat
3 gk LJ"“‘

LCD slagh 85 A-F J"..b:-

LCD DISPLAY LCD PIN PORT

DB7 14 PORTB.7

DB6 13 PORTB.6

DB5 12 PORTB.5

DB4 11 PORTE.4
E(ENABLE} 6 PORTRB.3

R/W 5 GROUND

RS 4 PORTB.2
VO{CONTRAST) 3 GROUND OR POT(5K)
vDD P VCC

V38 1 GROUND

LCD ¢ 5 s

CONFIG LCD =LCDiype
I PR d_,ﬂ Xl y5_a LCDTYPE
St 3 240 (gl = 40%4
o5zl 2*8 LCD !.:-1)_’-‘_! AS g | !.S"J.—LJ t_)—l +LCD C‘,_; i:."i! A\:_.A‘Jh—« 1 ¥ OJ.L-» 16 ‘_;|Jb= 16*1a
...:...«I&Hﬂua);'l-ia_rpo‘,:..-): 93 bt gl 8500
342 aali W LCD tﬁ&‘j1;l.);&)iﬁ&)ﬂ¢{)ﬂ6;“#‘2,&}“16 sl = 16%2
il (gl LCD EF Om
AL 16%]1 - 20%4 — 20%2.— 16%4 Cly! Nl e iy

Jbs
CONFIG LCD = 40 * 3§
LCD "Hello* ‘digplay on LCD
FOURTHLINE ‘select line 4
LCD "4" ‘display 4

END



YAY  BASCOM s AVR aGIal L 1Sy g S

LCD by ge Sy

CONFIG LCDBUS = constant
[._J olind a8 L (a3 ) Jud &) ey LCD @ 02ls JE a8 Joae pa 1 Gy st
iy 4 b darlad g aslizad 2o 4 ool JUESl 3 a8 Sl adl 20 8 Do pear SN JUE
s (S S 2
Jbo e

Config LCDBUS = 4 '4d bit mode
LCD "hello*

LCD 4 1{}{)3 cs[,J 3 u;J[JJJnub
LCD ) s
ad g Gl LCD (535 p by peiite b b le dor LG e 2

LCD x
LCD "constant"

gl g 03y Hilad oS Sl U constant 5 jeate X

RO S8 1 (semicollon) ; e el et (A e Sl b Lo foles gl
LCD a; bl ; "constant"

Jlo o
Dim A As Byte
Config Led = 16 * 4 ‘configure lecd screen
Config Ledpin = Pin , Db4 = Portb.l , Db5 = Porth.2 , Db6 = Portb.3 , Db7=_
Porth.4 , E = Portb.5 , Rs = Porth.6

Cls ‘clear the LCD display

Led *Hello world.® 'display this at the top line
Wait 1

Lowerline 'select the lower line

Wait 1

Lcd "Shift this. " ‘display this at the lower line
Wait 1

For & = 1 Toc 10

Shiftlcd Right ‘shift the text tc the right
Wait 1 ‘wait 1s

Hext.

For &4 = 1 To 10

Shiftled Left 'shift the text to the left
Wait 1 'wait 1s

Next

Locate 2 , 1 'set cursor position

Lod **» ‘display this

wait 1 ‘wait 1s

Shiftcurseor Right ‘shift the cursor

Lod "eé- 'display this

Wait 1 ‘walt 1s

Home Upper *select line 1 and return home
Lcd "Replaced.” ‘replace theé text

Wait 1 'wait & moment

Cursor Off Noblink 'hide cursor

Wait 1 ‘wait ls



AVR gaiaSyse  TYA

Cursor On Blink 'show cursor

Wait 1 ‘wait 1s

Display OfE ‘turn display off

Wait 1 ‘wait 1s

Display On 'turn display on
Thirdline

Lcd "Line 3"

Fourthline

Led "Line 4"

Home Third 'goto home on line three
Home Fourth

Home F ‘first letter also works
Locate 4 , 1 : Led "Line 4°

End

CLS 23
3330 LOD Sialas amies plad 0 Sk usly 45 Cnd CLEAR SCREEN s 5 23 o)

Jto o
Cls '‘Clear LCD display
LCD *Hello" ‘show Hello
End

DISPLAY s
DISPLAY ON / OFF

LS (OFF) haalst b ((ON) (s by Sialed aomis dil 5 g0 5 s2e0d ot o 5

JUo o
Dim a as byte
a = 255
ILCD a
Wait 1
DISPLAY OFF
Wait 1
DISPLAY ON
End

CURSOR  ge>
35 oS 1 LED (SlaiilSe Ol a5 yoewd ol Jawnsi

CURSOR ON /OFF BLINK / NOBLINK

O3pSatn b (BLINK ) O358adar 5 (OFF ) aels b (ON) 02y Ly o Las

335 Sador 3 ophgy Sl s LSO 2 3 A Sl 3 AiS 4diis | OIS ( NOBLINK )

)

Jbo o
Dim a As Byte
a = 255
LCD a
CURSOR OFF ‘hide cursor
Wait 1 'wait 1 second
CURSOR OM BLINK ‘blink cursor

End



YA BASCOM s AVR sUlSal b S8 y guies Su
HOME J‘,;-nﬁ
ol rJLp‘-JJn.‘- L £y Jl:..- g3 _,h.a . J,'Ijh..- O gon &_J_,I 03 el p A 1) lhoa ) g Q—;I

ok 4
HOME UPPER / LOWER /THIRD / FOURTH
Db g Ol g s g ek a3k S g 4 1y B e
HOME U/L/T/F

358 g 3 O g g e 53 WSO 243wl y pleS « HOME S 5s S

Jlo o
home lower 'LOCATE 2,1
Lcd "Hello*
Home U *LOCATE 1,1
Lcd "Upper”
LOCATE s>

-3 5550 LCD i 53 ol s O 4 1 LSO ) g oy
LOCATE X ., Y
.J:Su,aa'-..:.a-aS(1-64)5!63;.14_;..535(_,4&.‘...1;;5045‘.:»(1-4)5IL;J=J..:;L_;.,L':X
Jbe o

Led * Hello *
Locate 1 , 10

Lcd # % n
End
SHIFT CURSOR st
.J.h)u,a JLE.‘.U'I L.:.-.-.dllJ L_u‘ s o J"'!J gg.l |JLCD LSLAJQ&J.}:MQ ‘J.‘|.|
SHIFTCURSOR LEFT / RIGHT
Jto o
Led "Helle*
Shiftcursor Left
End
SHIFTLCD  govs
SHIFTLCD LEFT / RIGHT

..LDDL’O JLE:sl‘.;...«'-)b_;.',.:;-qJ;-l_,...QI)LCDUL_LJWJSJ_,:.»: CJ‘-'-"

Jbo o
Lecd "BASCOM"
Shiftlcd Left
Wait 1
ghiftlecd Right
End



AVR sUag, S YY

LOWERLINE  siu

LOWERLINE
Bpe foml b 4l Lyl s
Jtia «
Lcd “"Test®
Lowerline
Led *Hello®
End
UPPERLINE gz o
UPPERLINE

.detjylb‘b‘-&:b L&JOK‘JJ&J .;Pll

Jto o
Dim A As Byte
a = 255
Led A
Lowerline
Led A
Upperline
End

THIRDLINE ; sows
THIRDLINE
3 gt r).u.k;"-a!b ln.;g'JKAJJ:—.uD L.ﬁ‘

Jio o
Dim A As Byte
& = 2585
Led A
Thirdline
Led A
End

FOURTH LINE ;=5

) gt D u—lll '}J_-'t.f‘ fJLG:‘-.hJ-‘JJ'd.ulJL.JUKAJJ'_nJ u.:'_}.h..‘v)l‘.?‘-LCD JI PEPLIN| t_—JJ)-.ﬂ PL
ol e 5 Sl SLALCD (g, ki

Jbo o
Dim A As Byte
A = 255
Led A
Fourthline
Led A
Upperline
End

DEFLCDCHAR dl.‘i
LCD DESIGNER iy TOOLS (g g j3 Syt 45 2o b Gbm Al gige 5 gtws ol s
Zae Lv_ LJJ;- d"lfb _)1 RETINE W L u:.._u_La.t].)CDm S .L‘l_loarj L,;—!;L’BASCOM .h;:-w



YY) BASCOM s AVR cUIK G IS |y se Say
A g by Jasea 3 p da OK 4aS3 (595 2 035 K5 5 LCD DESIGNER 3 ol g5
AL el g
DEFLCDCHAR ¢ ,r1.02,r3,64,15,06,57,18
50 o gode € sl 4 e Lot 5 Nipdogn 5 3 g5 Jap b 4 p LB G
deand flei LCD (695 o 9 A8 (b 1, S8 L Ak g5 g ek oy g oppiks Ao 13T
5 g ¢t CLS ) giws 5} day LCD CHR(D) 52 S i ekl b S Sl

Jto o
Deflcdchar 0,32,32,17,17,31,32,4,32

Cls '

LCD Chr(0) 'show the character "o ”

End

la 518/ s (goiye Sy O-F

3 his Lalg ( A,ls ,ayls 4 #S MEGAIG2 s MEGA256, MEGAL28,MEGAS4 ;-2 } La AVR
dead iy ol 53 ATIOS8535 & pad 5 ,Sn 53 31T joull aw ol 30y o 2 im0l
BASCOM Lo sus 3 Ll (s o5 s 3 Abgije (A S5 3 b jasli plad 3 me 4 ol
o il e S S 0T L Lt oS g S 53 bipesls 1S5 a2y o3 03 3B

&S 6 0T L g (gaue Sy BASCOM bpus 55 15 01 o)

)anﬁ ﬁ‘s,ﬁu

ab g o S8 four s g Ao Sl (B0
ql.;j!\.l_,r.:..,.-d%jld.r.jsiﬁwjll)afdﬁxlj&}aﬁwﬁﬁfﬁb
(Sladidy .3 ph il gt il e TOCRO 38 i) g jio S8 75000 &S il (g 5
4513 ( TIMER/COUNTER1 INTERRUPT MASK ENABLE ) TIMSK janor ) Jawyi 5151y
A3l o 347 g0 TIFR fomsm s 33 (OVERFLOW) (G325 e o 1 - i g3 Jad o /JlaS

oYt lS 3 L g S (XS n 3L SUS 2 sl 5L RS Ll S Gl
ity somlie (61 S ges 3 Oluaded (51 0l oo 355 o+ ( SYNCHRONIZE } 0355 CPU
23 eSS ALl s CPU SIS wagld o593 Ko g Pl g SHS 33 G Ol
3 b g (515 i 4as CPU  Jstls SAS 0 g VL ad

[ TIMER/COUNTER® CONTROL REGISTER ] TCCRO - jive 5157 jail (J 58 fosr

Bit 7 & 5 4 3 2 1 )
- r - L - i - | - T €S0z | €S0l ] CS00 |

Read/Write R R R R R Rw W RW

Tnitial Value ) 0 0 0 0 0 0 ]



AVR glaiag, S YYY
sdd 3y5y et T3 bl
Ao ST s SIS Llizt: €802, CSO1, CS00 - 0,1,2 glaca
sk 4 L TIMRE/COUNTERQ (g} ; PRESCALE +.£35 jasuis 8=F Jydor b oy ol
At Jhe SIS B SHS

TIMRE/COUNTER® (g1 s PRESCALE oS jabie  4—F g

csez2 | csor | csw | pESCRIPTION
0 D 0 STOP , TIMER/COUNTERO IS STOP
0 1 CK
0 0 CK/g
0 I CK/64
0 0| CRP% _
0 1 CK/1024
0 EXTERNAL PIN T0 .,FALLING ADGE
i EXTERNAL PIN TO RISING ADGE
[ TIMER/COUNTERD ] TCNTO : 0 SIS / jasls fwr
Bit I_‘J’ 6 5 ] 4 3 | 2 1 ] _l_]::l
MSB | [ [ [ LSB
Read/Write RIW W RW R/W R/W RW RIW R/W
Initial Value ] 0 0 0 0 H 0 0

Olgme g LS/ sl ams e glor 3yt 53 1) BLSY 4l (gl g it 8 ey ol
25 g ga 0dlinul Snd 43/ Ol CubiB L UP- COUNTER

BASCOM bisws )5 e SIS/ 00U (stye S
U D9 4 gk S
CONFIG TIMERO = TIMER, PRESCALE = 1(8/64{256|1024

HS 1024 5256 (6408 (1 1 o B s (SlgenslS B b sl e s BIST el 2l ol
iJ}‘.lL}‘STOPTI]\dERJ_,:_..-.\l.,,a;ﬁ&:,&q&,ﬁﬂL}STARTTMRJ‘,;..;b...\:.Sua
Ly TONTO 53 edod 0588 51,3 Jhade 00 5T a3 0 gy il 48 e S oo i 20
) estadsh Slaie O g5 g0 TIMERO = INITIAL VALUE ) g3 4 .S 0 % bk 4 5,4 TIMERO
S Llyst VAR = TIMERO 203 L Ol o 1) jheor 5187 auls S 0 g3 S5 de b o
W BYTE 3 3 5 ita VAR

S Gy 33 .XS 4 S OVFO e Ll o9 S pr g SFF lAie B 35 0d 5 g pea
o5 Jixs ENABLE INTERRUPTS U (5l s 43y 3 ENABLE OVFO 5o b (551, 4iB
4 ON TIMERO LABLE | ON OVF0 LABLE 53 b ,al (5505 m 0b) 53 Olyige All

JJS‘IJP-I 1J‘_gJ'iJJ.aISRJJ)sL,;J1LABLE



YYY  BASCOM L4 AVR olUIL LIS 4 g Suy

.a;u.-flq-s';RE'I'URNJ,:..-:L:L;)'J_)J..-d.i,jlc..‘.?}: /ED

A S e 4 st Sy
CONFIG TIMERO = COUNTER , EDGE =RISING/FALLING
oYU I U1 OF bl Ol e 3 0l odbinad 515 ) pety phoo SIST pasls (guite SOy b 53
5580 sy TO 4l 4 o g,¥U 43 ,a Jlosh  EDGE = RISING A b .38 JUab s 0mtly b
BB b a5 b Sl dedy Sy COUNTERD poiie U TONTO ) (glyoms &S
TONTO e s (S gima 45 545 4o 2tk TO 44y 4 aig50mb 4 a Jlesl « EDGE = FALLING
Ay L3t Ay S COUNTERO L
OVED ol LYy 595 ($5iapm ooy ol SFFHL olaad 4y 5 SFF s U 03 pud o S8
ENABLE U (5, o 4ils 3 ENABLE OVFO | jnus b (§ 50, 4By 45 g 55 A5 0 S
L, ON OVFO LABLE jyws & S (g5 Olej 3 Olgie il odd Jlad INTERRUPTS
A /b glya 38 Lty S50 ISR 35S 5, LABLE & ON COUNTERO LABLE
~Zmsl BYTE ¢ 5 5| (5 yuiia VAR &S i35 VAR = COUNTERO  goed b 0l 1y oo
A Jta s
53 Wl sk (Se S akig)pmls 4 53 skilad IS ) ey i SIS a0 Sl ol o
Al SRl sl GBI a8 Jlest Ty wly 4 0L gyl o SO 45 s
Config Timer0 = Counter , Edge = falling

.[.._._I.aJS J.t-.o BLAREILY had g Gl 1y el u:'uJL‘-JA L)‘"]I‘: slx5 Tent ——

Tcntd = 0
Do
Print Tcntd 'OR Print Counter(
Loop Until Tentd == 10 'When 10 Pulses are Counter The Loop Is Exited
End

PN
_}l (Jln‘,_':u...l 1_))&._-‘6}‘.11—;65{-5.&;_-4' [ - n;li:....-lﬁb‘ blﬂspﬁsfﬁb JL‘L‘ [,:J'l!JJ
8MHZ/ 1024 = 7.8125KHZ ,.0\S 3L ,o,U .« PRESCALER = 1024 4 SMHZ Sl S L Jl

.QJS Jt.ﬁll":'- JLS

Scrystal = 8000000
Enable Interrupts
Config Timer0 = Timer , Prescale =1 'timer(0 osc=8MHZ
Stop Timero
Start Timer0
Do

Print Tentl 'evry 125ns tent( increses one
Loop
End



AVR glajd g, S TYYE
489y 5B JLia o
.J}Jdal)q-l A.&j_, MU)J_).LjJJ.hbuA C") SR 4.&5_, 3_,..:-

Config Timer0d = Timer , Prescale = 1024

Enable Interrupts 'Global interrupt should Enable ,when using any
‘interrupt

Enable Timezo0 'enable timer( interrupt

Cn OvEQ Tim0_isr *Or On Timer(d Tim0_isr

Do

'your program goes here

Locp

End

'the following code is executed when the timer overflows
TimQ_isr:

Print " in interrupt routin *

Return

&S.g ﬁ\S/ﬁU

b S iy 5 K S0l s
Gl by e WS S el ¢ R Sl 3 WS W e S o 16 55 4l
2y g J g5 0 TCCRIB g TCCRIA () 28 o ) S g3 1507 asli XS puali T1 om 5
( TIMER/COUNTER1 INTERRUPT MASK ENABLE } TIMSK jiy ) Jaw 5 5157 ,iG (slaaii g
A ged Jlad b/ Jlad 2t 5

AL g S S e Sl WS g b 5 IS I G a5 Slaj
gl (651 a5 g 1 Olabol (51, 0pl by 5 42 ¢ ( SYNCHRONIZE ) 5y S CPU | 53%udd
SAS AL JHs CPU SHS gl o550 S ol Bl o8 SIS g3 o Olaj il
g 5 (S5 2 sl CPU  (lotls SHS ol g WL 4l 53 om0

S 35 &S Sl { OUTPUT COMPARE ) (gl lie LS PR I IRV Ly
b g amglin SIS 0l (Ghgie by as 0 5la 542 y5 |y 4nylis 14ia OCRIB 4 OCRIA
Byt Sl ey ZE el Gl amlis ) Glge gsled 0L o
Al ks Ll g5 e (OUTPUT COMPARE PINS ) OCIB y OCIA (glamslia

o 10 L 8,9 (PULSE WIDTH MODULATOR ) PWM 0l gy il g3 o cpsiman SIS /a0l
g g2 03 S 4 PWM 5 5 Ol gy OCIB 3 OCHA (slaasl 23 opl 53 .5 4.8 aslicadl

(INPUT CAPTURE PIN) ICP 4}, S i L .S I8 15 s 53 CAPTURE 43 3 3/ ,a,
-313 J 3 (ICR1) CAPTURE (35435 v 3 |, A il (gl gt Gl o

$3923 Sy Olge a Ll 5 e 33 (ANALOG COMPARATOR ) o5 JUi oS alia TP
5,8 51,3 CAPTURE



YY0  BASCOM ,u AVR ol b S 5 guive S

[ TIMER/COUNTER 1 CONTROL REGISTER A | ~TCCRIA A 315 / asli J} 25 fown

Bit 7 6 5 4 3 2

1 1

[ COMIAL | COMIAO | COMIBI | COMIBO | - | - [PwMmIL [ PWMID |
Read/Write RW RIW R/W RIW R R R/W RIW
Initial Value 0 0 0 0 0 0 0 0

COMPARE OUTPUT MODE 1 A : COMIAO, COMIAL - 6,7 slacvs

3 SMentlie fawir ) (gl yima 5303 Dlaj 13 1) A (Glalin L oy 5 b 5 Shas S g3 ol
( OUTPUT COMPAREA PINI ) OCLA 5y . a3 0 5Li5 Vo=F Jydar Gob |y 515 /7 asl (gl yiome
Dy s 5 2y Ol b A8 Sl A gl 8
COMPARE OUTPUT MODE 1B : COMIB0, COMIBI - 4,5 glac

3 Memtlin faor ) (glyome Sold D) 53 LB Slawglin B g5 il 5 Shas oy 93 ol
( OUTPUT COMPAREB PINI ) OCB a0l has go 0L Va=F Jpder oo 1) 857,006 gl yioma
B g ey 25 e s 3 Ol gas WL S Wl B Slaglin 8 oy >

( X=AORB) Iglulin &b 2y 2 glaal 5 oo il V0—F Jgiho

COMi1X1 COMI1X0 DESCRIPTION
0 0 TIMER/COUNTER DISCONNECTED FROM OUTPUT PIN OCIX
0 1 TOGGLE THE OC1X QUTPUT LINE
1 {} CLEAR THE OCX1 QUTPUT LINE{TQ ZERD)
1 1 SET THE OC1X QUTPUT LINE(TQ ONE}

dd 3 sl s Shs (51,13 PWM il j2 COMIX1, COMIXO o s T aass Y

ek 953, slacu—3,2 Gﬁh‘:"'.ﬁ
PULSE WIDTH MODULATOR SELECT BITS : PWMI11,PWM10-0,1 Lg'l.m;-.:._r

IJJJJ.L;- JESL_.H--FJJ_L?QQ-;:L,PWM ;_ﬂ_,.:u i)J:lefﬁU‘c_ﬂ_,;‘_-,.ﬂ

PWM slad bzt VY-F J a0

PWM11 PWMI10 DESCRIPTIt N
0 0 PWM OPER. TION OF TIMER/COUNTERI 1S DISABLE
0 1 TIMER/COLU NTERI 1S AN 8-BIT PWM
1 0 TIMER/COUNTER]1 IS AN 9-BIT PWM
1 ! TIMER/COUNTERI IS AN 10-BIT PWM

[TIMER/COUNTER1 CONTROL REGISTER B1-TCCRIiB B iy b UJ J::S g
Bit 7 i 5 4 3 2 1 0
L_ICNCL | TCES1 | . i - [ crct | c¢siz | _csit_ | csto |
Read/Write RIW R/W R R RIW RIW W RW
Tnitial Value 0 0 qQ 0 D D it 0




AVR gy, S YT
INPUT CAPTURE 1 NOISE CANCELER (4CKS ) : ICNC1 -7
las 5 e Jd CAPTURE (3355 S i g 48 2, 5kes S Ko S s
e g aS LA ICP g5 5 3 4=d o AP ICPL 4l 4 0d2 35 B3 b Jlb &S
Jer 6l AL CAPTURE (6355 JUem ool plis iy gr b &8 S p0 2003 22 1) Oy
il ;y_-_,.ai.:...,,-‘_}&.ud‘is
INPUT CAPTURE] EDGE SELECT- CAPTUREL (g5 3,9 4 o3l : ICES1 - 6 "o
ok Sy S 0550y 4 53 S il Slgmee ¢ Sl i ICES] Sy S )
G 45 plaj 2,5 0 5l (ICRI) CAPTURE ($3353 jeiry 33 (1CP) CAPTURE (55,3 42
Soars al b edd o JeKw sk Vo ad o S el gl o Ll & ICES!
EYS o) odls (gl (ICR1) CAPTURE (839, e 5 (ICP) CAPTURE
k2 9550 G = 5,4 Al
Shnlis G Sle) 53 S /el (gl DA et CTCL =3
s U aslio 3illad 31 K SIS gl 53 B /el A3 S CTCL Ll &5 (gl
o B ek anlie Gl Oy g3 Sl e S (al S Gy s 25 TSy $0000
Sy b aglin ) Gl 45 ol Pl hmglia Sl ) glae e aalsl O3 pas
2y QLS ST paal
JLo o
A tamlin facr) jliods g ABL 0k 43§ Sl 55 PRESCALE = 1 KIS el (gl oS Sl
13 dal gt 5 Dy ge sl ASL S CTCL G Aloasl €y
....... [C-5]C-41C=-3|C-2|C-L{C|O[1]2].cccm
A-,.._.11.1.4,:..._:;:-,,,14_;..,.w..zp..L;a;,u;,;PRESCAthJ.:;lsr,,_\:(_;'.ﬁ.\su:.u,-
5 pad il 3 S 4 el 3L K CTCH S ST AELC Al p
........‘{C-Z‘C—ZsC—2‘C—2;C—2¢C—2;C-2‘C-2[C—lsC—l.C—l;C-I‘C-i‘
CoicC-1.C-1[C10.0:0.0.0.0.0.0[Lclctclellclel]2:2:2¢2:2:242:2]..

N PWM s | aasa )

TIMER/COUNTER 1 SHS il : CS12,CS11,CS10 - 2,1, 05l

| S 1l 8 iS5 Goke 4 by 5 SIS 1 eyl PRESCALE VY =5 g G L o)
L jlr gr pasta gt udlS B 4 g L
Jsdor 0 a5 by ado gy o Sl oy S 0 23l SHS g S AT B S Gl

38 Loy sl PN



YYV  BASCOM ;0 AVR clilSal L LS 4 s K

Bit

Bit
Read/Write
Read Write

Initial Valoe
Initial Value

VA7 b aSWS et VY-8 e
CS12 cs1l CS10 | DESCRIPTION

0 i 0 STOP , TIMER/COUNTERT IS STOP _
0 0 1 CK.
0 0 CK/8
0 1 CK/6d

0 0 CK/256

0 I CK/1024
1 1 0 EXTERNAL PIN T1 FALLING ADGE
1 1 1 EXTERNAL PIN T1 RISING ADGE

[TIMER/COUNTER1] -TCNT1H AND TCNTIL 1 P paali

15 14 13 12 11 10 ) 8
[ Mse | | | i I I ]
[ [ [ ] [ [ | 1sB |
7 6 5 3 3 2 1 0
R/W RIW RIW RIW RAW RAW RIW RAW
RAW RIW W RAW R/W RAW RIW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 H 0

LIRS-PY /.JJJ]_,::- Skl U PWM 20 2> UP/ DOWN COUNTER , UP-COUNTER od Lok

Bit

Bit

Read Write
Read Wrile
Initial Value
Initial Value

Bit

Bit
ReadWrite
Read/Write
Enitial Value
Initial Value

.:_,...:'..u; abj )15

OCRIAH, OCRIAL - 1 55 / a6 A slawslin oy 5 fmsm

15 14 13 12 11 10 g 3
MSB [ [ [ ] ]
I | I i 1sB_|
7 6 5 4 3 2 1 )
RW RiW R/W RW R/W R/W R/W R'W
R/W R/W R/W R'W RIW R/W RW W
4] 1] LH a 0 0 0 0
0 i) Q 0 0 0 1] 1]
OCR1BH,OCRIBL - 1 ,:sts‘ fﬁUB l_,-l«...;_ti.‘ AP Fas 3
L5 14 i3 12 11 10 9 8
MSB | | | | | |
[ [ [ [ ] LSB |
7 6 5 4 3 2 1 Q
R/'W R/W RW RW RSW RSW RIW RIW
R/W RIW RAW W R/W RIW RIW RIW
0 0 ¢ 0 0 o 0 0
0 0 0 0 0 ] [ [

Aeenr fd g ] S Mg Sy T el Gleslan g 5 A 16 GLa e
Sl $ln S by opd e gl TONTL b ai gy Glbslin rg 5 i) (5l g2ome
AE i Comdy 3 J S Gl s 53 ) gr Bl annslie Gollas Ol )5 (slaslin 7y =

) i"“"" J6



AVR glaiss S YYA
55 ool o M Ay 1) ( OCRIBH | OCRIAH ) YU Cub CPU & ol8in S g0 oalinl
ket g 15 ( OCRIBL L OCRIAL ) ol <l CPU &8 AEen s g 435 ) S TEMP )
3,8 o g (OCRIBH 4 OCRIAH ) Wb ol 53 55 TEMP jum,

Slyima b tnslie fpy (g 7o & gl o (COMPARE MATCH ) aslia gl Ol 5o
335 g4 S ( COMPARE INTERRUPT FALG ) aslin 4l s o5 2 ¢ 25 A S8l

ICRIH AND ICRIL - CAPTURE (g33,9 jws)

Bil 15 14 13 12 11 10 9 g
| MSB__| | | ) [ |
[ [ [ I ] LSB |
Bit 7 & 5 4 3 4 1 0
Read/Write R R R R R R R R
Read/Write R R R R R R R R
Initial Valve ] 0 0 0 0. 0 0 0
Initial Value 0 0 0 0 0 (] \] 0

b 55 ((ICES1) CAPTURE (53,5 4 Sladih Gdo ) JUKewr sy y0mls b X0 ) S
83353 Femy b ( TCNTI ) NS el (Slyoa s Al (ICP) CAPTURE (s23,)
5 g o S (ICPL) CAPTURE (3355 443 5 oo p #asd Olod )3 3,5 o J13 (ICR1) CAPTURE
Juust CPU 4 5 g gn o3l oilyst ga 1 ICR1 jiewor; (ICRIL ) 5y ol CPU S (5o
Yo ul CPU SalSin 13,5 o i3 TEMP digs fewr)y 53 (ICRIH) D FIFLIN PR PR
16 & oo s (8 g el 3 g 0 o3 3 CPU ¢ TEMP ey (gl gioue hil g3 1, ( ICRIH)
s Ol g3 TEMP Zecor 3 a4 sXly (ICRIL) puly Sl el By CICRE Sy
44 o3lizw! 35 TCNTI, OCRIA , OCRIB 4

PWM Zdi= )3 S S7 b
W&l 5,6 5 ool ol «uls ( PULSE WIDTH MODULATOR ) ol (2,8 Ogmeisde 52
DS Gy (g e o 3 Mk (5 n 0ins DU oy 052 2800 48 S [t e e
d AR s Sle 0 A

(OCRIA ) A awslin jom) ¢ 35 g0 oolitd PWM S 3 oS 55 /a0l 45 Gles
Sl P PWM L Mg gl 210y 98 & i 3 (OCRIB) B (glamaltn s
A gb g o3lizel OCIB 3 OCIA

3 Sy FIE £ eali XS e S UPDOWN COUNTER o) o 4 PWM 3 53 S 25/ 00
3t g $0000 G TOP 3} DOWN-COUNTER oley 53 5 TOP 5 $0000 5 UP-COUNTEROL.)
b OCRIA/OCRIB slaak 13 iy OCRIB L OCRIA lyma b 21 Glyome 5 olo
Sy SIS el S8 me; 5> COMIBICOMIBO L COMIALCOMIAD (clgzy ol
\WWeb Jador 0 am g b 3o PWM b udlS 30045 a (0.0V) i L (5.0V) S5« (TCCRIA)
s Sy T asls (5N eilS j (slms 4y J gl ol 2 FTCKL &S Ll go Sy



YYA  BASCOM ;o AVR UKW L S 4 gue Sy

DS VE-F Syl G 1 PWM il slal Olyi e COMIXO 5 COMIXI (glaiimy i U

Y
PWM .l Calises sl 3 VP i
PWM RESOLUTION TIMER TOP VALUE FREQUENCY
8-BIT OOFF(255) FICK1/510
9-BIT OTFE(SI]) FTCK1/1022
10-BIT $O3FF(1023] FTCK1/2046

PWM Ll Calima o it V=8 J gl

COMI1X1 COM1X0 EFFECT ON OCX1
0 0 NOT CONNECTED
0 I NOT CONNECTED
1 0 CLEAR ON COMPARE MATCH, UP-COUNTING. SET ON

COMPARE MATCH ,DOWN COUNTING {(NON-INVERTED PWM)

1

1 CLEAR ON COMPARE MATCH, DOWN-COUNTING. SET ON
COMPARE MATCH ,UP COUNTING ( INVERTED PWM)

SIS 5 10-F Jsd- 4 NON-INVERTED PWM  INVERTED PWM 365 iy 555 (61

.,L_..S XY F-F K H—F

OCRIX Ctliine pokia ol PWM Ll g VO-F Jgda

COMIX1 COMIX0D OCRI1X OUTPUT OC1X
0 $0000 L
1] TOP H
£ 50000 H
1 I TOP L
NON INVERTED PWM

COUNTER VALUE
-~

- _ COMPARE VALUE
M M M PWM OUTPUT OCX1

NONINVERTED PWM _Jb =55 O-F |53

INVERTED PWM

COUNTER VALUE
e

. N JEPR. COMPARE VALUE

L LI LI PWM OUTPUT 0CX]

INVERTED PWM 3y oy F-F JS&



AVR glajimSy S YH
BASCOM haow ;3 Ky U5/ poals (gobiss S

il Sl 5o K STl g Sy
Config Timerl = Timer , PRESCALE = 1|8]64[256]1024
Sy 2900 SUS LS5 Kl e g 0dS 03 )8 4 TIMER &5 55 S UP - COUNTER i
SFFFF jlaie U 03 ,aid 3l e yosls S neli 1024, 256,64, 8, 1 oy 5%kl 155
spd b S 4By S Shae ) AS e S OVEL U L L 295 Shopm ohn
Gy Jj 5> &3l sk Jiad ENABLE INTERRUPTS U (5 )~ 433 5 ENABLE OVFI
ISR 4 3,5 %, LABLE « ON TIMERI LABLE { ON OVF! LABLE w3 b Olgips asli
VAR & XLlyst 1y 1,85 /a0l (8lyma Ol o VAR = TIMERI g2 3 8 Lol by g
51y (gladyl pdie Olgi s TIMERI= INITIAL VALUE o3 b . Zood WORD £ 53 5 (S juie

23,5 ARy 05 pant &1 g ph akD o313 Hlaka 3 el il ot 5o 0l 3 S a0l

3,8 (g P RETURN w3 b (552 po 43 4L 2 5! a8 - ?

A o Wi 1y 8K, G (gladid s plas ENABLE TIMERI g —

_cdhely O wlabl g 3ps wbp ot oS 53 Lo gy CONFIG ity g2 plas -
334 23 ¢ day st 2 (UNDER LINE)

b JUo o
RC 5l SHS | MEGASS35 5 ,Sus 5 o o3lizud TIMER U 53 505/ jasli o Jte )

212 a3 gl Sl S 030 513 4 3k s Sl ol s S e IS I MEZ
545 g 320 TIMRE 436 5,S0n 65536 51 ey (ol pliy ol IMHZ ja06 SHS M8 3 ol 13
4 1y & ,asli START TIMERI | p2id U 2545 g | ol Ovflroutin rL’ & OVFL addy p5g; s
RETURN 523 b (§ 305 0505 3| 3 piS g nid gis |5 O STOP TIMERI g s 5 42151 1S
3 el 3 1y giadsl Jlis Ol e TIMERI= INITIAL VALUE yiws b 008 o0 iS5

T

Sregfile = "MB335.DAT"
$crystal=1000000

‘TNTERNAL 1MHZ R OSC IS DEFAULT
Config Timerl - Timer , Prescale = 1
Enable Interripts

Enable Timer’

Enable Ovfl

on OvEl Ovilroutin

Start Timerl

Do

Print Timerl

Loocp

*we» T/0] OVER FLOW INTERRUPT SERVICE ROUTIN****
ovilroutin:

Print "OVERFLOW OCCURES™

Return



YVY  BASCOM Ju AVR SIS LS y saie Sap
Jlo

S b o3 s 5 3 Prescale = 8 3 a3l> s 8 MHZ w1y Jd Jls y Ka Jols S S

I el 5o adsl Mae o )lsn (S e 585 32 34 r g e 4305 Sen 1000 5 ey e
35 51 g 4 Sn 1000 ,a 52 plde a5 G ol

sregfile = "ME8%535.DAT"

'WE CHANGE INTERNAL RC QSC TO BMHE AND WORK WITH IT

$Baud=9600

config Timerl = Timer , Prescale = §

Dim A as word

Enable Interrupts

Enable Timerl

Enabkle Owvwfl

Oon Ovfl Ovilroutin

Timerl = 64536

Start Timerl

Do

A = Timerl

Print A 'or Print Timerl

Loop

ovElroutin:

Stop Timeril

Print “OVERFLOW OCCURES®

Timerl = 64536

Start Timerl
Return

A 0 K BISY el gk Ko
Config Timer] = Counter , Eedge = Rising | Falling , Prescale = 1[8|64[256|1024
P e Ol
Config Timerl = Counter , Eedge = Rising | Falling
T1 as,s 4l 51 A8 el b 53 a8 6 5 B W s Kig e SO SIS /et
sl b CRISING ) sty Vo ad & o Al € &S 0 il 1) 5y SN
253 & 3 Al g5 VAR = COUNTERI s b OV g5 oo |, 518 g iome . A2 _pbom (FALLING )
Zad WORD 0303 ¢ 35 5} juiia VAR Cl 33 58 55.0d g 5IS (gl sima s COUNTERI = VAR
(ULl 20 S 0 e 5 298 o ol SEFFF 4 1alal 03508 ) ey SIS
U (yulpw 4iSy 5 ENABLE OVFI ;g b (5505 4idy 45 Jype L3 . KS n S0 OVEI
ON OVFL LABLE ; 523 Ly 58 (5315 e Oboj 53 Ol g0 23U odd Jled ENABLE INTERRUPTS
3,800, 65, ISR 335 5, LABLE 4 ON COUNTER!LABLE 4

JUa o
JHL‘I‘L’A U‘ilﬂ FHES oJJ_,JYLg 4..." BL J'.'.JS L...n_,:; U“‘]L-:' 10 Jas eaf..!. )" o
Config Timerl = Counter , Edge = Rising



AVR gL s, S TYY

Counterl = 0
Do
Print Counterl

Loop Until Counterl == 10 'When 10 Pulses are Count The Loop Is Exited
End

( COMPARE ) (glamslis 5 55 Sy 5157 b (gutine S
Sl 4 5 S 1S

Config Timer]l = Counter , Edge = Rising | Falling , Compare A = Clear | Set iToggIe | Disconnect ,_
Compare B = Clear | Set | Toggle | Disconnect , Prescale = 1|864[256|1024 , Clear Timer = 1|0

oA ab sl s SUS el esliad S8 Si s SO 5T el WU (e S b
LS o 2l 53 (FALLING) o 3, 5ssb b (RISING ) o5 5,¥0 45 L T1

T ol (glyoma b plle &8 Sl B 5 A Bl 55 Glawlis i) 2 s S B/ et
Zonss ( ( COMPARE MATCH)slin Gillai ) Kl sl o U 45 Loy 5 L5350 anlin
LA glslis juam ) Gl LS S Algi o0 iy 05 4 W OCIB L OCIA s = sladil,
S5 L ol sae S VAR O 3 S sy i3 COMPAREIA | B = VAR syt U Olgi e | B
253 b Ol oo o) b 51 o2l e 3lis U INTEGER L WORD o BYTE § 55 juie
Al WORD E—_,; e VAR o5 3l 45 VAR = COMPAREIA | B
(COMPARE MATCH } awulis G/l Olaj ;51 Compare A = Clear| Set | Toggle | Disconnect
ab bLil L 3 (TOGGLE ) wyKas « (CLEAR) jiwe  { SET) S Sl o OCIA ory 5 4l
.5 3% ( DISCONNECT } da.? AL
OCIB 73, ab 4wslis 35 Ol ,5 @ Compare B = Clear | Set | Toggle | Disconnect
aed A6 L Gl Bl by (TOGOLE ) e sSas « ( CLEAR ) Liw « ( SET ) S Ll
.5 3% ( DISCONNECT )
3 ey Shanglie Gllad Olaj 53 SO BT Harl (glgmes o 1 48 sl L : Clear Timer = 1[0
S Aal - 50000 5obe 4 L

Slamlin 13 5 K b

Config Timer] = Timer , Compare A = Clear | Set | Toggle | Disconnect , Compare B = Clear | Set |
Toggle | Disconnect , Prescale = 1[8|64(256]1024

597 SHUS Ll B3 Ay e g 5 e eslinal LGl SIS/ 0l sdue K onl 3b

opailan 0dd pns S 3L gl S als 1024, 256, 64,8, 1y ioy  si%headd iS5 31,
Slfoe XS 0 5 45 4 TIMER - ;5 TIMER / COUNTER 1 ($dive S ammnd 43 45
LA (S ahn o L a8 ey g g g0 dglie S IS el Gl LB g A laslia e
S i M5 e i 4 b OCIB L OCIA g (stamly oy ( aoglin G5 )
Ol 53 45 51> a5 COMPAREIA [B = VAR |2 L Olg 0 1, B LA (Slaolis feor (6! g



YYY'  BASCOM ju AVR Sl L IS 5 cssie g

3Adb cote ,olie U INTEGER L WORD ¢ BYTE E5 e SO L uloae K Wi e VAR
sl WORD §# st VAR &8 4l 45 VAR = COMPAREIA | By b dlg o s o
OCIA x5 2 qly aglia Gl Ol ;o @ Compare A = Clear | Set | Toggle | Disconnect
g8 b bl By 5 (TOGGLE ) v gfas « ( CLEAR ) iw « ( SET ) o5, iy e
.34 { DISCONNECT )

OCIB oy, b awlis W3 3lij ;5 : Compare B = Clear | Set | Toggle | Disconnect
.25 ( DISCONNECT )

oSy Slhlie Bt Ol s K 1S ! oo (glyma (1 a8 sl L : Clear Timer = 10
A% daly $0000 5o 4l

(COMPARE MATCH } 4mlda Gollas aiiy b ,18 5 b

ey sy ¢ el Sgline By A S e 5K 2 (Gl dalia olles Sladisy oo
M&ﬁ' LS‘)‘.";)IQ rLrOClB :BJ:--.::_-) d.......ﬂ'.a.a JJLEJ 4..&.;) r_':-J;JOCIAsAJ;.._.:‘-J 4......_ru.c
‘_gi);‘:-ut\sdb) (..:.Su.a aJLA'.'...ulONOCIAIB LABLE g3 JlAIB ,.514...9_1.;.4 L;;LB uii_, L:)'—'JJJ
ER-JRTAPES

s b G Gl By (2l A | B amles G aidy 04l el sl
J5ws b gwlw aily of,us 4 ENABLE OCIB 3 ENABLE OClA @
50 okl Jlei ENABLE INTERRUPTS

Jbo o
Sregfile = "8§535DEF.DAT
Scrystal = 8000000
Config Timerl = Counter , Edge = Falling , Compare A = Set , Compare B=_
Toggle , Prescale = 1
Enable Interrupts
Enable Ocla
On Ocla Comparematch
Comparela = 100
Do

' ¥YOU CAN WRITE YOUR PROGRAM HERE
Loop
End ‘end program
Comparematch ;
Print *COMPARE MATCH QCCURES"
Return
CAPTURE X s & 1S/ jagb (guktse Sy

Slizna 355 Jlash sl oml b eV wd 55wl ol a4 S 8 gy 540 4 €



AVR s iss e YYE
5 CAPTURE iy (,:;j‘_,a_):fdotslq-CAPTURE S 93 fmery 3 S S el et

PR b:)_-'l add g MUJJ.;»_) M.bﬁf addy J5 ¢ Jad QJHJJJQ}:"GA
CAPTURE & 5 S 5

Config Timerl = Counter , Edge = Falling | Rising , Capture Edge = Falling | Rising , Noise Cancel_
=10, Prescale = 1|8[64]256]1024

53 oJ;,JQﬁng,JaJJYp@ng..}COUNTER el 5y K SIS/ el B8 e 2
sk 42,8 S a0l b skl d 4 el xijsd-}gCAFrUREq.;,_:_,.a},m
b oot L ad G Jlest A8 o salinwl ( Capture Edge = Rising ) s 5,Yl «d 51 &8 glaj Jba
3,8 ;13 CAPTURE i, 53 abisd Olaa 3 S SIS /b Slyos &S 35 g0 L ICP 4L
das ) LY, O a5 e Noise Cancel 3} sslizal 205 5o 53

CAPTURE % 3 & it

Config Timerl = Timer , Prescale = 1j8]64{256|1024 , Capture Edge = Falling | Rising ,_
Noise Cancel = 1,0

.5 CAPTURE ad .35 00 43,5 J& )3 TIMER e 5n S B T s B8 s
Loy ol 4 SN S Gy S ek w 3,8 A3 ekl b ek & 4 eler Kl
oS g g0 LU ICP Wl & sl A S Jlest S g e3lizud ( Capture Edge = Failing )

CAPTURE i &l yimen 3,8 5|3 CAPTURE 55 adind Oleas 53 157 a0l (Glgoe
ey opb 33 OV » CAPTURE = VAR s b 3 A1 g5 VAR = CAPTURE ) g Gl bl
il 53 (8 ueite LB VAR & Sudy

CAPTURE iy U ,i8 ;b

BE }:;lef..lLi ‘_gb:.h.a 3 oks LS.E'CAPI‘URE 4id y ;‘"—.’J‘%ICP J.:L: a“ u}lho ‘J.JL: Jlasl g gl 33
ENABLE INTERRUPTS g2 o'l,u.h 2 ENABLE ICP! ; &v L .JJ;DJ J\ﬁ CAPTURE e
4, CAPTURE als 'C") Olas 55 ON ICPL LABLE s> Lo J)S Js 1; CAPTURE add g Q\_,Iu.-

3,5 1ot |y o s ISR 5 5 LABLE iy 4l 25

JUs »
sregfile = "B515DEF.DAT
Contig Timerl= Timer ,Edge =Falling , Capture Edge= Falling, Prescale=_ 1024
Enable Interrupts
Enable Timerl
Enable Icpl
on Icpl Captureevent
Start Timerl
Do
' Your programs gose here
Loop
End 'end program

Captureevent:
print Timerl
Return



YV BASCOM 53 AVR oKl 4 LI ) (suius Sy

(PWM) 1y b0 0y 25 55 Ko 5087 b s S

OCIA glagly - opl 5o Al o 55 20 10 49 (B (PWM oy o 43 (ghjha S SIS/ ,000

Aslai o ot PWM oy = Olgie 4 OCIB 3

Config Timerl = Pwm , Pwm = 8 | 9 | 10« Compare A Pwm = Clear Up| Clear Down | Disconnect ,

Compare B Pwm = Clear Up| Clear Down | Disconnect , Prescale = 1|8]64/256|1024

SFF s ay aali (WL jlade 210, 98 a o as all 210 49 (8 Wi 0 PWM

s $3FF y $IFF

L OCIA g2y 4L ;5 INVERTED & gme 4 PWM <3S opt 31 eslizd &) g o - Clear Up

Syb e ,all OCIB

=37 4l )3 NON- INVERTED & s 4 PWM 4y 5 ! 31 03litad o) oo 5o @ Clear Down

2 yh o L OCIB L OClA

LOCIA oy 5 w3 amlie bl Olej 53 PWM g cel 3l eslanud o) s 50 : Disconnect

Dyl g dasOClB

3 gl or ookiz d....,; ol gl il ‘_glg.mJLS).o LPWM g gl : Prescale

b Loa B 5 A Glalie 5l i, Oled & PWM jewm) 55 A5ty 0 PWM U p (ol

+ COMPAREIA = VAR S s b somaa U s PWMIB = VAR . PWMIA = VAR Sy g

il L2 LT (5 pmite b 2l 1515 e VAR 4S 4oy o COMPAREIB = VAR

) e SUS SIS 3 FOSC o5 Ayl g0 oy 3 (Sladslan 4 4 5 LPWM 08

PWM FREQUNCY = Fosc / ( 510 * Prescale ) t B PWM
PWM FREQUNCY = Fosc / ( 1022 * Prescale ) DAY PWM
PWM FREQUNCY = Fosc / { 2046 * Prescale ) i o 10 PWM

—
el e g WM W g bt | aasa )

Ja -
8000000/8*2046= 488.7585HZ .5 Jla 3 By A Loy 2t sl edd 435 PWM L i85

Al

Sregfile "M8535.DAT

SCRYSTAL = 8000000

Config Timerl = Pwm , Pwm = 10 , Compare A Pwm = Clear Up , Compare B Pwm_
=Clear Down , Prescale = 8

Config Pind.4= Qutput-~:Config Pind.S5=Output

Da

Pwmla = 100

Pwmlb = 200

' Comparela = 100
" Comparelb = 200

Loop : End



AVR g gy s YT
9 pb/ el

b f 5 3 95 BB/ ol b e
jlLl{‘.:.....:..ndLS%J‘IM(WS%)IJ%?M‘%GJ)&Q}SG!J&{U
SIS ey DaddtS @t 5 93 gt ) 89 Rl Do) e s sl
A 3 ( OVER FLOW) 550 LSL“('-’:): .3 g il yta Ml g5 e (TAC2 CONTROL REGISTER )
Slaniiy 05,5 b b/ Jled Al 342 gp TIFR iz ; 55 ( COMPARE MODE ) (slawlis
Slals gl 2l g3 SE /a0 L Al r.:hu MU TIMSK s 03 90 55/ pasbs

EERRTIFL et R b s slgla olansl o oyl

Slslin oy 3 45 ( OUTPUT COMPARE ) glaamlie 32 S b 5 SU87 0
os\itl 53 SIS 7 sl (§hyiee | aylia (51 ( OUTPUT COMPARE REGISTER ) OCRZ g 5
b Camsy gt Gl Ola3 53 &S SN OC2 L 55 IS /7l (glanslin o or g 5 LS o0
5 alsl 345 03 a4y e aslin 3l Slej 53 B8 /el Las Ll ks Wil e OC2
it s 00 38 by b

a3 i 1yl ot Caoned s Nl ai OC2 4l (53 2 (1o 55 ¢ Amglin G5 b 52 T aags Y

334 g e3lizad 2y 8 ( PULSE WIDTH MODULATOR ) PWM Ol g & opsomes 2 515 /a0

{ TIMER/COUNTER2 CONTROL REGISTER ] TCCR2 — 2 515 / jati 3 55 e

Bit 7 6 5 4 3 2 1 0

[ [PWM2 JCOMzZlL | COM20 | CIC2 | €522 | €521 | €S20 |
Read/Write R R'W R/W R/W R/W RIW R/W RW
Initial Value 0 \] ] 0 0 0 0 0

ok 355y Doy - T L

PULSE WIDTH MODULATOR ENABLE - PWM oS Jlaé : PWM2-6 o

2! Jiad TIMER/ COUNTER2 (51,2 PWM 13 ¢ ol oS5 48 jila3 gy o

COMPARE OUTPUT MODE - (slawlis 4 5,5 : COM21,COM20 - 4,5 oy

diteod dlis 33 Olaj 53 (OUTPUT COMPARE) OC2 Gl S s 032 asvia o 33 cpf
C(VE-F i)

2 ghlie b oy 5 glagh 3 Shae Sttt VF-F J gl

COM21 COon20 | DESCRIPTION

TIMER/COUNTER DISCONNECTED FROM QUTPUT PIN OC2
TOGGLE THE OC2 QUTPUT LINE

CLEAR THE OC2 QUTPUT LINE(TO ZERQ)

SET THE OC2 QUTPUT LINE({TO ONE)

— -l




YV nascom . AVR SLISA L IS g gaina Sy
23 g g S5 $00 e b SIS/ 0l (gl L S Cay S aiglie il Oley a
..La.auaubl:_,:LL_,L_,L....‘.-QJ'JSIJH_Us:.......l}é..oCTC2ASujb)‘ﬁQ_U.a;elﬁb
Jto
s pomy JMEs 5 A2L odd 8 8 M 5 PRESCALE = 1 SIS /a0 S 8 S
Pk dalyr 5D e el 3L S CTC2 oy STl C )
....... [C-5|C-4|C-3|C-2|C-1|C|0]|1]2].......
Aramlin sy Slde 5 a2l os 4 S Ll )3 PRESCALE =8 515 /,00 sl oS Gl
....]C-2‘C—2‘C—2(C-2sC—2.C~2¢C-2‘C-2]C—lsC—hC—IsC—lcC-l‘C—l
‘C~lgC—1|C|0s0c0;0g0‘0‘0t0|1sltl‘l‘l=1¢1‘1|2‘2t2t2s2t2¢2g2[ ......

20 5,46 PWM W 3 CTC2 e Taass )
Pl N = disy

CLOCK SELECT S™s bl €822, C821,C820: 2,1,0 e
JJL_J- 4 L_[ TIMRE/COUNTER? st.: PRESCALE »48 u.d:-n.'..a Y- JJ.J..:-— LSJ: LML.:.: O‘-i

2 G387 OSSOt VWY-F gl

CS822 Cs21 C820 | DESCRIPTION

STOP , TIMER/COUNTER2 IS STOPED
PCK2

PCK2/8

PCK2/32

PCK2/64

PCK2/128

PCK2/256

PCK21024

el Bl AN o Kl ] o]
L =1 =1 = IR =]
Ll =0 Bl B=4 o =1 £ =

[ TIMER/COUNTER2 }-TCNT2 45 315/ j0il

Bit 7 6 5 4 3 2 ! g
[(M5E_ ] | | [ | [ | 158 ]
Read™Write RAWw R R/W Riw Rw R RAw RAW

initial Value il ] 1] 0 ] (] & 0



AVR g iS, 8 YYA

UP- COUNTER ol g 4 B gl S o Sl 345 3 ) ,».;ts;_,..z\: Slyma fu B e o
3k g w3lind (25 9 /O 5 oS L PWM i 55 UP - DOWN COUNTER

[ TIMER/COUNTER2 OUPUT COMPARE ] OCR2 - 2,515/ a0 (glawlia pr g 5 fr

Bit 7 6 5 4 3 2 1 0

[ MsB___] | ] | | | [ 1s8 |
Read/Write RIW W W W W W RIW W
Initial Value 0 0 0 o 0 0 0 0

(8l omn L gl imsimy (b (Slyioma da b Glor 295 53 1 delie JMMAe (B e o
OCR2 (5l g &5 L}"‘L‘j) wlia Gldas Ole o S Fldl 35 g g0 4slia { TCNTZ2) ).:JEfﬁU

.L;.uul‘i o.L.;u.a:'u:.ATCCRZ JJ.'...-_._G:'JJQ .LDQJAOCZ 4.1[.4‘5.,))).(3".:1 o.{.iTCNTQL!

Ak (635 Sl GBS pr &8 345, g0 26l OCR2 9 TCNT2 5 LSl e 2K b
LT 31 Ly CPU 2SS 3! 53 ( COMPARE INTERRUPT FLAG ) 4eslie 4di s o2 1 ash )
,:).&L,a..'.i:_‘sh...a_lj.;

PWM Cll- 3 g5 SIS/ b
iia gl b8 5l Ly als (PULSE WIDTH MODULATOR ) ol 2 e Oy sde 2
wind O Iy Gt ke 3 M (g s o DL I AL S g ek
Al MAaa o e

Sl ;3 0CRZ (glanlin jfaner ¢ 3 3 g0 03liiul PWM R PP <1 LT i L V)
3pb e o3linad OC2 iy L2 PWM 15 (gl o 8

35 95 S/ o5 XS IS UPDOWN COUNTER )50 4 PWM W 55 53 A5/ el
S 3 b e 500 G SFF 3 DOWN-COUNTER Olej > 5 $FF G 800 5 UP-COUNTER ol
> COM2I/COM20 (slgy ks 3b OC2 wb il iy OCR2 (glgine b 5 lyoen 8
PWM o uilS 5 ki b e (0.0V) jio  (5.0V) S (TCCRZ) 2 S el J RS e
sl 53 IS ol SHS uilS 3 FTCK2 . &1 g0 ey WA=F Jgdor 0 i b 30

PWM Y calbes gl 3 VAP Syl

PWM RESOLUTION TIMER TOP VALUE FREQUENCY
8-BIT $FE(255) FTCK2/510

V4 iy o 1y PWM il (a4 COMIXO y COMIXI (glacy ki b 015 00
a8 ]



YYQ  BASCOM Lu AVR clISUEL 8 5 oues Sug

PWM Ll Calioa Wbl Y4-F J gl

COM21 COoM20 EFFECT ON OC2
1} 0 NOT CONNECTED
] 1 NOT CONNECTED
1 0 CLEAR ON COMPARE MATCH, UP-COUNTING. SET ON

COMPARE MATCH ,DOWN COUNTING (NON-INVERTED PWM)
CLEAR ON COMPARE MATCH, DOWN-COUNTING. SET ON
COMPARE MATCH ,UP COUNTING { INVERTED PWM)}

0-% sl IS5 5 Yo—F Jydor 4 NONINVERTED PWM 4 INVERTED PWM Coplis i S ,a (gl p
S dom g PWM S 3 G ST B s s PR

OCR2 Calir palie objl GPWM Ll g = Yo—F J g

CoM21 COM20 OCR2 OUTPUT OC2
L 0 500 L
1 0 $FF H
1 1 $00 H
1 1 $FF L

BASCOM dises )5 93 &IS7 jasl (gaze o

7 A8 Lol 4 g3 S 70l  MEGALDS aea 3l ey S 51 aes 3 .45 L5 PWM
Jos S Ae 3 Mg ped g3 U870l MEGA32 dhesr 51 Kos cdm 53 Jy &S I8 Wl s
elas

93 S/ G (ke Sy

P TN LYo Sk S

CONFIG TIMER2 =TIMER, ASYNC =ON |OFF, PRESCALE =1 |832)64|128]256] 1024
)’i !J .)_,?'- J‘)&S u“";lsjj .L“_,:‘;ﬁ 3 all aéj JLS 4 TIMER .5 Ja 2 UP - COUNTER }A..I.U
$FF . U 0300 31 o el A8 el 1024, 256, 128,64 ,32,8, 1 F u;:ur.'...-_n J....HSJ:
}A-_vL-v 6;_{‘;}« ;JLA) )DONOVFZLABLE JJ:—N’ L..\.Sd- &OVFZ rLl LrL; JJP- LSJ'!)J""’ \":ﬁ
L (gl v 4ddy s ENABLE OVF2 g b el S a3y )§l s 5 v LABLE & L.Ji-,:l."
VAR =TIMER2 , s b 42 P b gl bl oud (s ENABLE INTERRUPTS gD
Y 34 g A ON sa3 ASYNC .o..! BYTE t_,j YV (Smas VAR &S 3 g pr ol st
ol 03 S g 23l 3 SUS 32768HZ. by S | TOSCL STOSC2 (glaasly 3 Os Sl Sy g @
( 128%256 /32768 = Is Y423 o OVERFLOW b &G 31 o b Li._ja PRESCALE=128 |, ~Jl~
.J_}Jd UM\OFF C.JJ_,..A'.._;IJ:E 3 .J_,..i sl Cela u.g._y‘ L’:-‘)l: leff .U'l}:da &



AVR gla i€, S TE®

3,5 o Pl RETURN g b (5 30 e iy asli 31 228
ke L 0T sl :F«;;JSLJLQJ:L&-MQCONFIG;AJPA{LJ @
55 @byl day bt 55 (UNDER LINE)

45 Jbo »
51 RC Jows S IMHZ 05 3 b 5 3,8 oo 513 TIMER X6 55 35 /a0 55 Jla 5o
Sl 53 bt Jl S 0ab i3 4 b S e by S e IS MEGAS 4 S
W 3,80 256 3 e yeuli cplaly Cod T MHZ a6 SIS 315 3 o XTAL2 y XTALIL
START TIMER2 ) gows |y .39.3 5 || Ovfiroutin oU 4 OVF2 43y [y53; (pew 245008 525w
G 53 by gladsl s 015 s TIMER2= INITIAL VALUE ) 5203 U @S 0 225 RETURN

.J‘} J‘js
Sregfile = "MBDEF.DAT"
'INTERNAL 1MHZ RC 0OSC IS DEFAULT AND IF WE WORK WITH IT
%crystal = 1000000
Config Timer2 = Timer , Prescale = 1
Enable Interrupts
Enable Timer2
Enable OviZ
On OviZ OvElroutin
Start Timer2
Do
Erint Timer2
Loop
OvElroutin:
Print "OVERFLOW OCCURES*
Return
Jbo o

NS 3 b g 513 1 Prescale = 8 5 s BMHZ wy 1) ATMEGAS 5 Sue 151> Jliy S

ZSDJ_»ri.\_aJ...lUUnI:)iJJﬁLJJ:lJ 43.1}1)i@)h)ﬁdﬁ)ﬂ&})}é.bﬁdﬁ)ﬂ

g 5 e ailip Koe
Sregfile = *MBdef,DAT" ‘MEGAB MCU
'WE CHANGE INTERNAL RC (SC TQ HBMHZ
Serystal = 8000000
Config Timer2 = Timer , Prescale = 8
Dim A As Word
Enable Interrupts
Enable Timer2
Enable OvEZ
On Ovf2 Ovflroutin
Timer2 = &
Starc Timer2
jols]
A = Timer2
Print A ' or print Timer2
Loop

Ovflroutin:
Stop Timerl



YEY  BascoM ;o AVR susliL, i, e S
Print "OVERFLOW QCCURES"
Timer2 = 6§

Start Timer2
Return

A3 95 STl g Sy
CONFIG TIMER2 = CQOUNTER . EDGE = FALLING } RISING , PRESCALE = 1] §| 64| 256| 1024
CONFIG TIMER?2 = COUNTER , EDGE = FALLING l RISING
sl u“‘L‘" ( FALLING) QJJJJL'I:L; L ( RISING) a.J..'-_,JYL_. o A e .J..;ba-da Ly PR
Ol$ o+ COUNTER2 = VAR 253 i 5 245 » edil 45 VAR = COUNTER2 2yeed b 5lS gl mes
slaws 03 el 5l Ay A sl WORD e VAR = s Aty S gl s
JJ_:-UA P U’JL-: $FF‘+1
Jta »
$regfile = “M103DEF,DAT*
Config Timer2 = Counter , Edge = Rising
Counter? = 0
Do
Print Counter?2

Loop Until Counter2 »= 10 'When 10 Pulses are Counter The Locp Is Exited
End

( COMPARE ) glauslin 23 55 45 518/ s 5o S

(5"""'.'.1'5" ..Ul_’_’.'i ﬁ'ﬁ

CONFIG TIMER2 = TIMER , COMPARE = CLEAR | SET | TOGGLE | DISCONNECT
-PRESCALE =1}8|32|64| 128|256 1024, CLEAR TIMER = 1]0

:_,.>'-\SDRS‘_,,..;ISJ:'J.JIJJUAJaA.:o:Li:JﬁUCJl}):_,aJ:JLSIﬁU G ke Sy Lo g
ot el il 3L Ll S i 1024, 256,128, 64, 32,8 . 1 2 A e il 51
IS s JLS Ui 42§ TIMER CJb- 5 TIMER / COUNTER 2 St Sy S o 45 shiles
BAE Ssbon o U oS ) 5 L4 e clie 35 SIS/ mls (gl gma b (gl & ya
Pl Slatma LS S S e i x5 4 W OC2 Ly 2 Gl ey ( aeslis csllas )
e Sy b Sl s S il e VAR JTJ36¢M|)¢,&’L}.{UOCR2=VARJP:l{Lglwlin
25— s Ol S n ey ol 51 ASh e 3Lis U INTEGER L, WORD . BYTE ¢
:Zd WORD ¢ 55 iz VAR &5 &ly2 VAR = COMPARE
P OC2 oy 2wl deslin Gy Olej 5 Compare = Clear | Set | Toggle | Disconnect
5% ( DISCONNEC )plad o33 & 438y Bb3 )l b g (TOGGLE), o ySias ¢ (CLEAR) jios « (SET)S,
2 S Shglin Billai e 53 43 TI87 sy (gl g ¢ 1 4338 Sl U : Clear Timer = 1)0
ool = 500 Sole A L



AVR classSs e TEY
Slamlie &5 3 g3 SIS
CONFIG TIMER2 = COUNTER , EDGE = FALLING |RISING, PRESCALE =1]8]64|256]_
{024, COMPARE = CLEAR | SET | TOGGLE | DISCONNECT

WUT2 a7 wb L 2 SYUS 5 eder salazad SIS S 3 5 Sl s ol b
S a3l ,3 (FALLING) 0.6 3,05l b ( RISING ) 3 L

g g damlin SIS ! sl (glgmoen b gl 05 ek 33 (Glbamsle i (51515 92 S/ el
OC2 o3 /- 44 undsy ( ( COMPARE MATCH) sl Gl ) K Saber o b &S L5
313 juis OCR2 =VAR o> Lolp el 2 Ghemlis fa (S g S o i s 5w by
=.is no\is L INTEGER L WORD ¢ BYTE &,;,,,.a:..._a_ga_a_u:.u_QVARoi,“s
(2 WORD g 5 peica VAR 4 i VAR = OCR2 o2 b Ui Sy b 3 Al e
Ll g OC2 r s 7 by amslin i3 by 43+ Compare = Clear | Set | Toggle | Disconnect
( DISCONNECT ) ahai asli b asly B30k (TOGGLE )_yw ySas < ( CLEAR } jis  ( SET )54
.3 g
Sy SHemrlin Gills Olaj 53 258 ol (g gomma lag ¥ st | @ Clear Timer = 10
A dal s 800 Sk 4 b

( COMPARE MATCH ) amglia Gillai 4dy 4 )15 5 b
‘;)“:'J—!l;i J....!U Lg‘ﬁ:ubé‘h..luawag Ls‘ﬁ”*su"'bJ['-Jd sala.) ON 0OC2 LABLE
) Juhb:- b;_-i LABLE A..-Uﬁ A

o) o adhy sENABLE OC2  nd y llai ahy oy demilir 3ol 4ty TSIV i N -
5k okh Jlad ENABLE INTERRUPTS ) s b

Juo -
stegfile "M8DEF .DAT" '"MEGAB MCU
scrystal = 8000000
Config Timer2 = Timer , Compare = dat , Prescale = 8
Enable Interrupts
Enable Timer2
Enable 0c2
On Oc2 Comparemzatch
Start Timer2
DCR2 = 100
Do
Print Timer2
* YOU CAN WRITE YOUR PROGRAM HERE
Loop
End ‘end program

Comparematch:
Print "COMPARE MATCH OCCURES®
Return



YEY'  BASCOM o AVR LML IS 5 uie S

CPWM) b 2 0 Oameyde A 55 53 SUS7 sl (gukiye Sy
s Ve 4 OC2 Wb Sl pl 3 WSk e 55 A B PWM ory 5 (glohs o SIS/ ,aut
Arlai e Jos PWM L

CONFIG TIMER2 = PWM, PRESCALE = \W 32| 64| 1282561024 , PWM =ON | OFF_
. COMPARE PWM = CLEAR UP} CLEAR DOWN | DISCONNECT

O el Gl 5 L PWM Wl gl oS IS/ el SIS LulS 8 i o Prescale
-3 g ga e3lizl LY

pazlad go 03litad |, ON oS PWM 5 53 ,esb salizu ¢!~ : Pwm = on | off

OC2 3, @b ;3 INVERTED o)4p 4 PWM a38 pl 5l aslizad ooy 55 @ Clear Up
' 3y e sl

357 4L 52 NON - INVERTED &) ye s PWM 4y 58 0t 5l ealizud oo 5 3 @ Clear Down
23 g o 3ol OC2

a3 OC2 om g 5 oy 31 dslie 3illal Olej 3 PWM 458 b St ealizul o) g o : Disconnect

B

Ayt

et b 1 (g mane L U VAR &S Al o VAR
Pl s SIS 3 FOsC 45 ] g0 sy 5 Wolas 4 a5 LPWM 08
PWM FREQUNCY = Fosc /{ 510 * Prescale ) o 8 PWM

BASCOM Lo )5 4w 3157 4ol Skise S
Gay Vesy e @ ol WAL e s g e AVR glag S A 33 aw ST el
(233 5 o BASCOM Lbooms )3 oid&.ﬁﬂqms:ﬂ_mﬁu L OE Y PO L PR
sl Sl s an BIST gl g S
Config Timer3 = Timer , PRESCALE = 1[8|64{256(1024

I gt S S b Wl g edd 63 58 & TIMER 22 3 4w UP - COUNTER u,5
SEFFF jldis G 03,00 51 ey jess (XS 0l 1024, 256,64, 8, 1 5 o 55kl oLy
25 b Sy By S Gope 33 WS S OVE WU L 1) 58 G e
Sotapm O3 53 M3l e Jlad ENABLE INTERRUPTS L (5, v 4i3, 5 ENABLE OVF3
ISR 53,5 »5 LABLE « ON TIMER3 LABLE |, ON OVF3 LABLE ,jiu> L Oty oa ,ails
VAR & il 1 515 / 0l (glyms 015500 VAR = TIMER3 53 & 55 1ol 1) (530
2 gladsl jlade 15 4 TIMER3= INITIAL VALUE | ytus L . o) WORD® £ 3 S erna
2 S dal g U3 ot 42 F 9 i 00 0203 5l0ke 3 pagl L ol g3 0 13 S el



AVR g da€, e YEE
Jwoo

sregfile = "ME4DEF.DAT"

SCRYSTAL=8000000

"§MHZ INTERNAL RC 0SC IS DEFAULT AND IF WE WORK WITH 7T
Config Timer3 = Timer , Prescale = 1

Enable Interrupts

Enable Timer3

Enable OvE3

on OvE3l Ovilroutin

Start Timer3

Do

Print Timer3

Loop

k%% T/03 OVER FLOW INTERRUPT SERVICE ROUTIN****
ovilroutin:

Print "QVERFLOW OCCURES"
Return

,ﬂLS Sl s 4w JﬂlSFJagu G54Q015;¢
Config Timer3 = Counter , Eedge =Rising |Falling ,Prescale = 1|864|256]1024
Pty ey Ol b

Config Timer3 = Counter , Eedge = Rising | Falling
345 SHS T3 (559, oL 51 <6 A ol gn A8 S e SIS o Wil e 3 SIS sl
= { FALLING ) 053524 & (RISING ) ITEPRS PP IPVRCIU SV A PP L Pt PR )

ek WORD 31> E—"; )I _padA VAR ol 33 a2 i 3 J:Jts LSI_}:"“ 33
ON OVF3 LABLE ; sius b 51 (6505 o 0Ole3 35 O 540 A3 043 Jles ENABLE INTERRUPTS

a8 ety s~ ISR 3285 5, LABLE « ON COUNTER3 LABLE L,

Jbo o
.JA-FL_I_L,J Ulﬂ_lg!dﬂ}nJ.:JJYLAJJD J:Jlls .Lﬂ..n_,: JJL; 10 u.l.ieajg._f-)ld..‘-

Config Timerd = Counter , Edge = Rising
Counterd = 0
Do
Print Counter3
Logp Until Counter3 »= 10 ‘wWhent 10 Pulses are Count The Loop Is Exited
En

( COMPARE ) (shnalin 43 33 dw 187 yauli (gkue Sy
Glhenlia da o Jﬁls

Config Timer3 = Counter , Edge = Rising | Falling , Compare A = Clear | Set | Toggle | Disconnect ,_
Compare B = Clear | Set | Toggle | Disconnect , Prescale = 1[8[64{256{1024 , Clear Timer = 1|0

Lﬁ-JJ’L A.::L‘ )‘l i) 5_,:-'- tjj'ts)o.\.:n eoldnoat )2.315 el J)MJD\SJ'J.‘.!U\'L: ,_S.J.-Jaﬁ:-_"_;—b
e ()15 4w IS/ 4agls LS o 2L s (FALLING) o p50wb 4 (RISING ) adig YL J LT3



YEQ  BASCOM ,o AVR bl b IS (sue S
L3 O FPW- I P PP L Slyoalplde S Cw € 4B A b 5o Glylia fr
LOCIA =5 5 sl ondy ( ( COMPARE MATCH)awulis Gollsi ) L (S sls pa b <5
s b Olg o B U A glaglie gea ) (glyims A0S 05 A0lg 0 iy 5 4 Ly OC3B
S bl ke S VAR Of 4 & sls a5 OC3A | B = VAR L ) COMPARE3A | B = VAR
syed b Olg o e i ol 3 cwd St 0lie L INTEGER L WORD « BYTE e
el WORD E—_,; s VAR o8 2l g (VAR= OC3A |B L) VAR = COMPARE3A |B
( COMPARE MATCH ) awslis 3l Ol ;5 - Compare A = Clear| Set | Toggle | Disconnect
ol BLI,IY 5 (TOGGLE ) yu yKas « (CLEAR) ino « (SET) G Llg 0 OC3A vy = wl
.3 g { DISCONNECT ) c]n.l AL
OCIB =y ,» 4l 4wlis Gl Ol ;5 @ Compare B = Clear | Set | Toggle | Disconnect
cld S L owl BLS)l by ( TOGGLE ) e ySas < ( CLEAR ) Liw « ( SET) SO Ay pn
-3 35 ( DISCONNECT )
3 5y Ghlin Bt Oy 53w BI87 bl (glgims 1wy Ozl L @ Clear Timer = 1j0
A5 Aal 5 $0000 isle &

Config Timer3 = Timer , Compare A = Clear | Set | Toggle | Disconnect ,_
Compare B = Clear | Set | Toggle | Disconnect , Prescale = 1|8}64]256|L024

o pm S G838 Wil o g 59 g eslinal ol CM o 28 /0l giue S 1l Gub
satlen odkd s OIS 3L Ll LS el 1024, 256,64, 8, 1, Jhsu g0t S
ey (Slyiea LS 0 8 A2 S Ll S 5o aw IS /el (Gde Ky e 3 8S
oolked ) Bk (Sales oa L a8 Glej g gl g deolls 4w TIS/ asli Slyma LB 5 A (glanylin
Slyter LS kS g a5 4 by OCIB 4 OC3A s 5 gladly Condy ( anlis
r=5( OC3A [ B =VAR |, ) COMPARE3A B =VAR ;520 b 0l o 5B U A (glaemlin
iléa L INTEGER | WORD ¢ BYTE ¢ 5 juite 3 b ol 3de S Wigi 0 VAR 01 3 oS sl
Ly (VAR=0OC3A | B L) VAR = COMPARE3A | B 523 b Dl 0 far s opb 512k ot
~Zed WORD ¢ 5 i VAR oS
Ll gi oo OC3A oy wly aeglin Sllas (e ;5 : Compare A = Clear]| Set| Toggle| Disconnect
( DISCONNECT ) aa jas6 s asly bLi st b 3 (TOGGLE )y yKae « (CLEAR ) jiw « ( SET )5,

.3_,..4
Ll o0 OCIB oy 5 b aeuslis 3lad GLoj 5> : Compare B = Clear] Set| Toggle| Disconnect
( DISCONNECT ) wki3 a3l b 4 bLil by 5 (TOGGLE )y ySaa « { CLEAR ) io «  SET ),

L

':j""‘



AVR gtap i€y S TET

e S ,_5‘4...4&# L,;Um ULIJ BLIE J..JlejuLv 61:};&;1 M; »_Jl.an.a”.‘ Clear Timer = 1|0
LA JMJ?'ﬂMXX}LfJLD leJ

{ COMPARE MATCH ) amqlin 35 uiiy 4 )15 50

Gilles addy o Dol Coslita By A gl amy 51 S e gl alin Glle (slaadiy oo
3,15 pLOC3B (B i wslie ol «.i.i,r:;ﬁ_,OC3AsAJ:_.___~4-_;4M.1li.a

‘.._.Sd s5lizal ON OC3A[B LABLE ;> JJA|B (glawolan Sllas aiby pSg) 4 oy Sy
Wlip o gy dw ZE L el Gl LB LA gleglis Sle 5 (Glgma S Sl
& oidel glaaiiy 2L A|B amglin el aily DS o) (gh A5 daly |l LABLE 45
sy b (gl aily s o ENABLE OC3B , ENABLE OC3A yw L &g
Al ok b INTERRUPTS ENABLE

Jbo o
tregfile *M1Z28DEF.DAT"
Scrystal = 8000000
Config Timer3 = Counter , Edge = Falling , Compare A = 3et , Compare B=_
Toggle , Prescale = 1
Enakle Interrupts
Enable Oc3a
On Ocla Comparematch
Comparel3a = 100
D

Io]

' ¥YOU CAN WRITE YOUR PROGRAM HERE

Loop

End 'end program

Comparematch:
Print "COMPARE MATCH OCCURES”
Return

CAPTURE 5 ;5 awr U8/ il (gulue S
a3 6395 Olye 4103 aly & ol 33 LS IS Wl e 55 CAPTURE W4 o 4w 28 /b
Sy 235 Jasl adigyoml b eV 48 53wl ol 4 JE S Gl g st 485
S CAPTURE iy or 5 3 3,5 o Slr CAPTURES by 53 iy 53 o B8/ a0 i
2y n Lt adb s el i b gy pr iy Q35 S oy g 93 50 g0 g

CAPTURE &i § 4w SIS

Config Timer3=Counter ,Edge =Falling [Rising,Capture Edge =Falling| Rising , _
Noise Cancel = 1 | 0 Prescale = 1|8|64(256|1024

53 ek nmb b oetig Vb 4 4 jules COUNTER &l 55 4 SIS /0l 58 555 5o

sab 40,8 13 elin el boeis Vb ad 4 b Wl 5 e 50 CAPTURE PR PR ROAPLE S S
0 o35, WL 4J Sy Jlest AiS e eslinul { Capture Edge = Rising ) ok g, ¥u o 51 a5 glaj Jls
3,8 L ACAPTURE 3 fer; 53 dasd Olen )3 4w 35/ a0l (gl gima o5 355 00 el IC3 @l

W TSN BT of 451 45 s Noise Cancel lestand Ko s 53



YLY  BASCOM a0 AVR SLISU G SIS e S

CAPTURE Sa E ju_u

Config Timer3 = Timer , Prescale = 1|8]64/256|1024 , Capture Edge = Falling | Rising , _
Noise Cancel = 1| 0

55 CAPTURE &3 35340 455§ B 3 TIMER Sl 3 4w 305 /el Ggp Ly 55
sV o 3 s e g 38 5 ekigsomt b eVl b s K
S aph e oL IC3 Gl @ eyl S Jlesl S e elizd ( Capture Edge = Falling )
1) CAPTURE s (gl gime 3,8 )3 CAPTURE w3 abisd Olad j5 31 /a5 (61 yomea
S it 3 Olgigr CAPTURE 3 = VAR gins L 5 5l p5 VAR = CAPTURE 403 Ohgs o b
Ak 2l 45 (5 mate b COU VAR o5 22y

CAPTURE &3 L 48 3 b
2 STl (gl gme 3 0dh & CAPTURE i3 wor 1P il 4 ogllae L Jlest o) 50 55
ENABLE INTERRUPTS  5iv3 of jan &y ENABLEICP3 425 b 5,5 e )3 CAPTURE o
4; CAPTURE 303 5 0l 43 ONICP3 LABLE gzws s 3 38 Jib |, CAPTURE 45 Ol 55 0o

351,201, ab g e ISR 5 % 5 LABLE 4y aab o5

Jlo o
sregfile = “M&4DEF,DAT"
Config Timer3= Timer ,Edge =Falling , Capture Edge= Falling, Prescale=_ 1024
Enable Interrupts
Enable Timer3
Enable Icp3
On Icpd Captureevent
Start Timer3
Do
' Your programs ¢ose here
Loop
End 'end program

Captureevent :
Print CAPTURE}
Return

(PWM) U o8 Oaewdgds dd 53 aw 57 00l gk S

OC3A (glaal o pl 55 b o 50 2 10 39 (B PWM 2y 5 53 (ghyls v 25/ ,a)s

sl o Jas PWM oy 5 Olsie 4 OC3B

Config Timerd = Pwm , Pwm = 8 | 9| 10. Compare A Pwm = Ciear Up| Clear Down | Disconnect ,
Compare B Pwm = Clear Up| Clear Down | Disconnect , Prescale = 1|8/64|256)1024

CSFF Ll 4 mall YL Sldie 20 10 5 908 Mh 5 S AL 20 10 39 ¢ 8 Wiy e PWM

. Cosl $3FF 4 $1FF

L OC3A 9,2 b 3 INVERTED o) s 4 PWM 4...:)§ ot gl eslizal Sy pp o : Clear Up

3y o alb OCIB

37 4l ;> NON- INVERTED )50 4 PWM 438 ot eslizal &y ys 5 ¢ Clear Down

sab o alb OC3B L OC3A



AVR gL a8, S TEA
LOC3A s b 3 awilie S5 Oloy 53 PWM 38 ol 3} esld Oy 52 ¢ Disconnect
3 b oo akil OC3B
Sy g o3linad w38 b 5l il (glguslS 5 L PWM 455 (o)« Prescale

L dzea B 5 A (glimglie Gl ) Olod S PWM ) 53 Aiili o PWM )0 (gl
5 peita by ol W5 s VAR & U 51 COMPARE3B = VAR « COMPARE3A = VAR 2 g

Al b2t
sl ey SHS IS 3 Fose oS T 0 oy o5 (ladiales 4 ax 53 GPWM IS b
PWM FREQUNCY = Fosc/ ( 510 * Prescale ) D 8 PWM
PWM FREQUNCY = Fosc /{ 1022 * Prescale ) - 9 . PWM
PWM FREQUNCY = Fosc / ( 2046 * Prescale } - 10 . PWM
Jto »
8000000/8*2046= 488.7585HZ 3 Jla 3 By A gy Slp ol A5 PWM LG -85
sl
Sregfile = "M128DEF.DAT"
SCRYSTAL = 8000000

Config Timer3 = Pwm , Pwm = 10 , Compare A Pwm = Clear Up ,Ccmpare B Pwm
=Clear_ Down , Prescale = 8
CONFIG PORTE = OUTPUT

Do

Comparela = 1D0
Comparelb = 200
Loop

End

b oy b BLII 77
34 = UART 5 (5l 53lcimms UART ol 33 53 4303 ooy e bL3 | BASCOM 5
«y UART1 3 UARTO (gl TXD(0-1) 3 RXD{0-1} slawsl (5, 5icsnn Sl 55 0058 (sl Sy
RXD 4l (s,l53le 5 UART Sl o e eslited ;4 JG a3l g 2 8 G20 4l Olge
TXD glaaly bl 5o .ol go ol olgsids 4y 8 4 )8 law gl (g3lae 2y gee 4 TXD
slal LS 53 JU o RXD 3 TXD 4ol Olgan b g (5346 VO Olye 4 &5 0 9 Sa RXD
J% 53 USART L UART (giue oS00 )b cpmad 4y A0S )15 5 DS 1 b o ) g b (S ihane
03 g ga 02l ey ‘s)i}jlri 8NP S s g s i UART

S Aesew UART
chabed salizal BLS )V gl Al g oo 5 o) g G ol 3 eslisid Oy e 5o

254 sl UART (s S Jlad
-Ju_-lLA-l a)Ld':..n‘t:.J)xA.!a313 dl—n‘}‘d])-l 3 g g CJ‘JPJJ‘J;_.L_:JG



YEQ  BASCOM ju AVR cliSal G IS 4 josie Sy
3 g oslizal T g5l Jlad Slp ) opes Fesb UARTL 55 5 Jlad (610
OPEN "com!:" for binary as #1

3,5 ol UART (i (gl 5 g0 30 Sl yiwn 3V Ol g0 e

39k Ofen opaend

SBAUD=X 'UARTO BAUD RATE SELECTION
$BAUDI =X ‘UART1 BAUD RATE SELECTION

poiien dlady Jl, 5 1S53 L Slade oo 4 e eabizd S e DS 55 48 el 6340 lie X
23 Il sk 4 A3l o g BB B 5 e Sl b Jb e BLS 2 O 51 ol gl g 5
bl o cul e Aol o Lio WU 444800 (glas b 55 Uast FLOSIMHZ Jos S 5l eabizd oy e

(11.059/8600=1152) Lil Jlmy )5 51 o e 005 S 344 355 aew Sl v

Jto o
Shand = 9600 'UARTO
SCrystal = 8000000 '8 MHz crystal
Print "Hello" ‘send “hello" to serial Port
End
_uuﬁ a0 .‘\;L! le}_.u J,_._.i.?
BAUD = VAR2

SBAUD =X ) yiua b gl jlade 348 o0 43l aali 43 UARTO 544 Olgon jons (gl ) goms ol

DI P d&b)].’t:l.c

Jto
$Baud = 2400
scrystal = 14000000 '14 MHz crystal
Print "Hello" ‘send to serial port 2400 bps
Baud = 9600 ‘changing baud rate
Print *Hello" 'send to serial port 9600 bps
End

6)1}“@ UART C.Jl"' FL ‘JL.l.J—U eala dLﬂJ'

SERIALOUT ¢use 1‘73
e ) g 5 ead 438 8 asls kel (5! TERMINAL EMULATOR Jasus i ol ysiy 5 PP
haesls gl WS siws ! Jas g5 .08 ealin e Ko ol 51 Adlg o cdmlad salizl
2342 oo el SRAM dlails

CONFIG SERIALOUT = BUFFERED , SIZE = size
e Bl Sl shiaS a8 asla Size



AVR glal g8, 8u YO

Jlo ©

Shaud = 9600
scrystal = 4000000
‘setup to use a serial output buffer
‘and reserve 20 bytes for the buffer
Config Serialout = Buffered , Size = 20
‘enable the interrupts
Enable Interrupts
Print "Hello weorld®
Do

Wait 1

Print "test*
Loop
End

PRINT 4.
S o St Sy s 0 1y eoh 5 zs ol
PRINT var; " constant
34 g0 030r P RS =232 JU ju ) gy 4 45 Zood (g Lt i3 constant g gode jliie VAR
RS- JU e slagl oz i 1) ilises (gla ke Jast G 3 Ailg e 5 oathe Sleslinad b L

N Al b g ol o Kpd Jees Gl UL Doy 4 Kilge 58 232
53 el a3tiznd JUjue 0313 s 5 Olye & BASCOM i3ils 5 TERMINAL EMULATOR
543 o TERMINAL EMULATOR 5 it Jas Sy sl 2oly polg5 « PRINT

Jlo e
Dim A As Byte , Bl As Byte , C As Integer
A =1
Print "print wvariable a " ; A
Print ‘empty lineinew line)
Print "Text to print." 'constant to print
Bl = 10
Print Hex{bl) 'print in hexa notation
C = &HAQ0O ‘assign value to ¢
Print Hex(c) ‘print in hex notation
Print C ‘print in decimal notation
C = -32000
Print C

Print Hex(c)
Rem Note That Integers Range From -32767 To 312768
End

PRINTBIN , yius
Printbin Var [ ; Varn]

oo S 4y Lgdie Jids Sk VARN (o)Lt pdia VAR jiite (gl giome ) g2nd il b
g L K08 35 e U oS 34 adlie 3 IS g ite adinr Sotaman i pd e Lo

Jto -
Dim A{l10}) As Byte , C As Byte
For C = 1 To 10
A{c}) = A '£ill array
Next
Printbin A{l) 'print content



YOV  BASCOM L AVR UK SIS 4 suie Sy
(4885 O 30) 5,5l 3w UART b o S 0als 3L 2

SERIALIN (.40 S
l:)_lt ;J.:.ﬂ.u aslas )Jg._.a “ aals dL.nﬂ tSi)-.‘ TERMINAL EMULATOR L.::-u J! J.:hb:-u Ly u"L"J

JU e Do) L s Slaesls (gl my Dp g0 53t sl Jan 5 54 03 IS @ Al s

23 gnse Cpaals SRAM adadl- 5 3L adailor 3 87l 55 (o) bhcsens UART Jaw g (2 5k oy ,500
CONFIG SERIALIN = BUFFERED , SIZE = size

el 3 ol Sy suiS asila Size

Jbo

Scrystal = 4000000
Sbhaud = 9600
Config Serialin = Buffered , Size = 20
'dim a variable
Enable Interrupts
Dim Name &s String * 10
Print *Start-"
Do

'get & char from the UART
Name = Inkey ()}
If Name > Q Then 'was there a char
Print Name 'print it
Waitms 100
End If
Loop
End

WAITKEY v
Var = Waitkey( )

3l 5l e dibe e e 52 3L 55 (6 SUIS ( UART ) JU e il 53 48 5Ly B 5 s o
J"’l:'.g‘ 4alsl MUJ;_J Sp) varﬂg\.:.oﬁ ';J ui J:S'UIS

Jlo -
Dim A As Byte
A = Waltkeyl() 'wait for character
Print A
End
INKEY gl

Ails 8 U (RS-232) by oy gy S0k il pn SIS gl S jldie ) 2ws ol
Var = Inkey()
.44 LONG L s WORD INTEGER BYTE 4l 5« VAR

Al E b 51y i 316 INKEY i jils 0390 Jb o) gee 52 Pt}

JUa o
Do ‘Start Loop
A = Inkey() ‘Look For Character



AVR glag) 26, S0 YOV

If & » 0 Then ‘Is Variable » OPrint
Print A

End If

Loop 'Loop Forever

'The Example adbove Is For The Hardware Uart

_ INPUT , yos>
danyi 3 gh gm 00 S o mws pl 43S o ealined TERMINAL EMULATOR b jl oS gl
1S 4sis 3} Azes BASCOM s TERMINAL EMULATOR 3 o5 s 4al 5 g 5 s2ws cpl
LS amin Guo 3 esls 335 350 Olej 55 oS L) e pdk XS aalizad 53950 Olgie 4 5 gaalS
INPUT | y2e3 dayion g Jlsl 3,50 4 Jb e Ssg il 3 e5ls « TERMINAL biwe 53

S 35l 1y ghit s e Al e Lt
INPUT [* prompt"], var [, varn ] [ NOECHO ]}
Syge 4 3,8 e O3 varn W Ay var a3 IS i S oads wi S esl
Jxed Joeslitd Soppe 53 Jy sah e s les TERMINAL lisws )5 sy 2 3 2o
A Sal gl a3l Silel TERMINAL Jaee 53 S aseies i P S 431> NOECHO
Jto »
Sbaud = 9600
$crystal = 8000000

Dim C As Integer , D As Byte
Dim & As String * 15

Input "Enter integer “ , C
Print ¢

Input "More variables " , C , D
Print C ; " * ; D

Input "Enter your npame " , S
Print "Hello * ; S
Input 5 Noecho ‘without echo

Print S
End

INPUTBIN ; g2
iyt go (RS=232) JU e Zojgo 511y 50k 0315 ) yes ol
INPUTBIN varl [,var2]

o3 g gt 93 gy S 4y gty cpl ASS oa o3lizd TERMINAL EMULATOR kaows jl 48 e
3 A2 a BASCOM L TERMINAL EMULATOR 5 45  slus) dsil i pn 52s ol Jaw s
Gl 1 eals 035 3 s Oles 534S Cjgee a8 eslind (83955 Ol 4 5 gealS LIS wonis
i 8 03ln 5 g ger Jlogl 3 Sn & Sl iy g0 ok 5l e3ls TERMINAL s 3 AS asmies
wiy 5 BYTE Ql_,..'.s-._.ﬁl-qS;J,;u..‘_;lq-varZ Sl pmacay varl juaza 53 AIS ok 3 el
AU gl i 4 508 iy ms wlyl S 81 5 ol 93 INTEGER ol 4 azul K5 bl ot
g g Jax Olas 3 Lgnl slas 3 S gl ) gy e S e L s



YOY  BASCOM j0 AVR oLl IS 4 guun Sy

Jls *
Dim A As Byte , C As Integer
Inputbin A , C 'Wait For 3 Characters
End

INPUTHEX sz
S 3§35 S5 amdes sl 51 a3 48 Sz g o5lard g ol
INPUTHEX [" prompt" ], var [, varmn ] [NOECHO ]
-:J—:ld 23 p JlS Oy gD U'll .L_.:SL;' asliz.l TERMINAL EMULATOR .E.:au J1 LY ;_"‘L‘J
5| Aiwr BASCOM Jams TERMINAL EMULATOR 3 oS b} Al oo jsims ool by
<TERMINAL ;5 o3%a 058 5,05 Dlay 53 45 &g s S8 a3lizal (633, Olge 4 LS amis
vamn (5 Ll oete g var juee 33 JSL AF 5 0-9 g Ll e aS ) add 35l a1y ) giad o
olymds Zols azdy S PROMPT .5 08 g0 Jloyl 3,80 a0 S j g (3o jb Slasda 3t o0 13
5 NOECHO .55 &3y TERMINAL Lase 53 add 5l S 5 L3 daal e 0 &5 gl 5
Sl dldas 54l 6215 2gled TERMINAL Jaowa 53 S domides 51 o 251y jldie oS 300 N
Dy g et 1) o 4 &S 21 vamm g var (la ate iy a5 4 (S (5200
il Bl Il 83500 SIS 2 Biles i 5a (00 AL a3 iyl Culy vam Ly var K1 -
Jads 935 oo SIS 4 Balgs S 58 (9955 bl sy s ;a3 WORD L INTEGER « vam Ly var ,SI -
bl Guibs
bl Gy ok 815 e 3118 8 Tlys S 5b 50y wubls ad Ly 523 LONG « vam 4 var i -
Jto «
Sbaud = 9600
Serystal = 8000000
Dim C As Integer , D As Byte

Dim S As String * 15
Inputhex "Enter hex number (4 bytes) * , C

|, a3l> Inputhex ; > y 33 oo 425 5 Terminal Emulator ;s Enter hex number (4 bytes) w3,

C S o Syl 3 Sen g Sy s Gk 52500 € 521 O 5 B82S amis S

Print C

Inputhex "Enter hex byte (2 bytes) * , D
Print D

Inputhex "More wvariables * , C , D
Print € ; = " ; D

22 el € ples g a4 sl a2 5 NOECHO jls Wl Ot e 31 S5 Za 03 &S A5 LS

eols bl L ;S1,LS KEYBOARD jl (slaeS> 035 by s TERMINAL EMULATOR Lo

TERMINAL h_.__v-u 33 L;J.:Sl_,lj J-_‘-lL‘-'u—" sslas_ | NOECHO DD Jl Y U"L.J uj_, A}..:dn
w2 S dal gl 3L o lad SIS g 048 ad a2t i EMULATOR

Inputhex 3 Hoecho ‘without echo
Print &

End



AVR gla,iag, <o YOE

(45 L) gt 53em UART b 53 o asls il

il s e ) s (ol et )3 PC COUNTER LS e o3litud WAITKEY() | g2ws 31 45 s
sl sl 53 3 INKEY gl (§55 IS5 W adly 51 ot 13 3455 ol 45 ol Jy s 03l
S Deaal Jb e ) g iy Sl ealinad 5o 13 das s plasl gt 1) 550 518 M3l 5
ey o

ENABLE URXC1 y ENABLE URXC ;45

FUARTL il aisy 3 ENABLE URXC | yiws 5l UARTO =il o iy 03,8 Jled Cgr
335 o aslizu! ENABLE URXCI ;) gs

Sl Pl e 5

L I S RTINS 1 PRSPV SR (PR : PRV DR R e

ON URXC LABELD UARTO b jo 25 53 23U 55 adi s Olaj 53 LABELD ey &3 5 s
ON URXCI1 LABEL] UARTL JU e o) gy 28l 53 4ddy Olaj 55 LABEL] o 5 & b

UART ik gl siona 050 45

321 3k $liwe 0155 o UARTI (g1, UDRI jioor; 5 UARTO (5, UDR jrwpr s 35 daesi
.JIIJ)I)J' u:a‘l.!):-_i.:ﬂt_i.'{

Jbo »

im a as byte
Dim b as byte
A=udr
B=udrl

Rl Sl s Jal Wb,

Jbo
$regfile="mé6ddef.dat"
Serystal=800000Q0
$baud=9600
enable interrupts
enable urxc
on urxe serial_data_recive_by_uart(
dim a as byte

de

‘your program gose here

print a ‘prints whats recives from Uart(
wait 1

loop

end’end program

serial_data_recive_by_uart0Q:
a=udr
return



YOO  BASCOM o AVR ol b IS 4 ssive Sap

Jbo -
$regfile="m64def .dat"”
Scrystal=8000000
$haudl=9600
enable interrupts
CPEN "coml:" for binary as #1
enable urxcl
on urxcl serial_data_recive_by_uartl
dim a as byte
do
‘your program goes here
print #1.,a ‘prints whats recives from Uartl
wait 1
loop
and‘end program
serial_data_recive_by_uartl:
a=udrl
return

13l 3 UART

oS S OF 3 s ges G AL gl 5 UART (glawl slamst gl

Open " device " For Mode As # Channel
Close # Channel

ol oS Ld 8 A2l jasete b LIS 1y (5,053l 5 UART 035 S 4 (sl : DEVICE
koS g w3l S DL 6l (o 5 b ($2050) e w8l s R ar
| Pl ) o) g (5l 5 UART (50 Sy 5 b0
Open "COMpin:speed,dara,parity,stopbits[,INVERTED] " For Mode As # Channel

b da Wil e (data ) eols QWS 0 oy 95 b SG L5 e stopbits y el oy g sl ¢L pin
L;iJ.'»E. 3(>3) ODD (¢!, 0 :NONE gl N Ll g oo ( parity ) R e L3k esls s il
LS sa o sSas 15 RS =232 Gl INVERTED (g bt eyl 2305 a3lizesd (£ 53) EVEN
OUTPUT4: ¥ L 3 (s5lawe RXD 4l Oy pin (5.5 \K (1, INPUT a8 2l 5 0 : MODE
il (5l TXD Gl Ol gn; pin (5,555 !
3 ot a2l ot e3ae L WL 45 o aad JL JUIS oS asmts sde : CHANNEL
Cia 3 STOP BIT oy 33 596000t 5 5 LB &) i 45y 31 COMB.O : 96008 N2 o3
« INPUT ¢ PRINT ) giws .5 35 o oslinad S5 UART by JU o ol (5l asls ey
b WU 5 el a Lms e 2y 55 ) B (sWNIS WAITKEY . INKEY « INPUTHEX
gl ga 42y CLOSE #CHANNLE 23 b wabizad 1 ey 0l
Jbo »

Open "COMD.1:9600.8. N, 1. INVERTED" For Qutput As #]
Close #1



AVR glagif, S YOO

JUal 5,5 e B gl 1L S e sl oy 5 Ofpie 4 PORTDL sy
i -3 gt 030a2 RS-232 u ySas 3las 5 e0ly Loy Do STOP oy S ¢ baud rate ) 9600
03 gt g Ko ClOSE HL ) 2nd Jw 3

JUa »

Dim B As Byte
'open channel for output and use inverted logic
Open "comd.l1:9600,8,n,1, inverted" For Output As #1
Print #1 , B
Print #1 , "serial output "
Close #1
‘Now open a pin for input and use inverted logic
Cpen "comd.2:9600,8,n,1, inverted® For Input As #2
Input #2 , B '‘noeho
Close #2
'use normal hardware UART for printing
Print B
End

33k Ol opead

$BAUD #CHANNEL , X

ionn Ly Sy 5 iS5 S1tdn ()3 45 0 03k e B 3 4 S (5351 Jlada X

DI b a UL e Jpd BB B 3 e e b J e BLS ) 5 O 5 el (glat 50

2% ol ABl i Vil 4800 (glassl 5o Uat LLOSOMHZ Jlis S 51 edlind O 5

Yaryi ol 3l JUIS CHANNEL . A3L Jlimy § 31 o s 0 ool 350 352 _gas JUjur B3|
A3l e 51 Bl 5 UART

Jbo o
Sbhaud #1, 5600
SCRYSTAL = 8000000 '8 MHz crystal
Print #1, "Hello* '‘send ‘*helle* to serial FPort
End

aali g 53 39k Ob s i

BAUD #CHANNEL , VAR2
osmwd Loogl adsl Jlde gl e ablal a5y sl Ol Luk (gl s ol 3l
ek ad sl e b 2 Bl (6l 354 Olime VARZ .ol 605 o3l i3 BAUD #CHANNEL,X

Jbs o
SBAUD #1, 2400
Sorystal = BOOQQOQ ‘8 MHz crystal
Print #1,*Hello" 'send toc serial port 2400 bps
Baud #1, 5600 ‘changing baud rate
Print #1, "Hello" ‘send to serial port 9600 bps
End
End



YOY  BASCOM ,u AVR cliSul b S 5 s Sat
‘SJl}ilr}; UART b= 3 eshy Jlol
PRINT s
S oa SRS 232 JU v ) g 5 00l «$ABle S UART 3 b 5 s ot
PRINT #CHANNEL ,var
g LIRS =232 U o Do) 4 S el (S5t a2 L (g3de ks ¢ kite VAR &

dl BL 5.3)—:! Jnﬂ) J-:)v_.;-lls (_ILJ_‘J--J C.JJ}.; o J..“_,:L’.a LSJ1)'“fJ'; UART LSIJ" P u..::a: LSL&‘L:LI_
o3l g5 Olyie a BASCOM ijsile i TERMINAL EMULATOR 5l dsiy o led o) geo

cholas

31 asts Jlesl (glaa 4 PRINT #CHANNEL ,var J4a3 SES 53 PRINT var 31 ol /—:\ <
awwd (TXD QL;),)&,JLAJLJ.- 3T

Jto

Dim A As Byte ,B As Byte
Open "comd.l:9600,8,n,1,inverted" For Output As #1
Open "comd.2:9600,8,n,.1,inverted"” For Input As #2

A =1
Print #1 , a
Print #1, "Text to print.-" ‘constant to print

Do

B = Inkey(# 2 )

‘'when the value » ¢ we got something
If B » 0 Then

Print 1 Chr ( b} 'print the character
End If

Loop Until B = 27

Close # 2

Close # 1

'use normal hardware UART for printing

Print B

End

PRINTBIN , ss
Printbin #channel ,Var [ ; Varn)

SOt oites VAR jeate (5)mma ol (¢ Ao 5 UART Jaw g5 ol 3L JUK & les channel

A ee loeats gk g aal:.....) ;_:)ljjlps Jliﬂ T 4y J...L.- L_;J'.:Q 4 VARN
"“)~1f142')5;4§¢j1;cﬂ£ﬂ9 Q«s.{,:a;t_ﬁg.n[ghf
Jbo o

Dim A{10) as Byte , C As Byte

Open “comd.1:9600,8.n,1, inverted" For Output As #1

For C =1 To 10

Alc) = A ‘£ill array

Next

Printbin #1 ,A({(l) ‘print content of A(l) to serial port(PORTD.1)



AVR glajl i€y S TOA
‘_g)‘}s'lr) UART oJt 3 aala C..iLUS

WAITKEY 55
Var = Waitkey(#Channel )
SASLIS  Channel JUIS o,las L ( SOFT UART) (g,l33ls 0 UART il ;3 &5 Gl G yaws opl

MU;;LQ‘F'JM.)JJJBSVM;:L:‘_}) 1_) uiﬁbs I..'.'.Jl.ua J‘J’iJJJL‘Lf‘Jb:‘"JJ':‘ CJL;JJ

Jto o
Dim A As Byte
Open "comd.2:9600,8,n,1,inverted® For Input As #2
A = Waitkey(#2) 'walt for character
Print A
End
INKEY s

Channel JUS o 5lad b (5! 5l 5 JU e oy g 5 e Sl pa 2SS ) SR mes
S e Iy aalsh dag Jast b p gyt 5 ey e VB VAR ki po |y

Var = Inkey{#Channel )
.42l LONG § 5 WORD (INTEGER (BYTE J.'.'IJJU.a VAR

.J.beu.-xbji..ou.s Inkey(#Channel ) 3423 i 02y J& Coygr )2 e oY
Jla e
Open "comd,2:%600,8,n,1,inverted" For Input As ¥2
Do ‘Start Loop
A = Inkey({#2) 'Look For Character
If A > 0 Then 'Is Variable = 0
Print A 'Send A to hardware Uart (TXD PIN)
End If
Loop ‘Locp Forever

INPUT ;sms
INPUT #Channel , var
JUS o jled #Channel o5 Ll a0 fee (5 1580 ovw UART 55 INPUT jyiws Slen ) giws ol
35l ly gleals gy Ol o s cpl bl Sl 5 UART
wmins Jongd a3l> 038 5)ly Zijae ;3 3 S NOECHO 53 o Cajgee & i (pl
545 god 0315 Slal TERMINAL EMULATOR ke 53 j 4l LIS
Jto s
grescids - s e

Open “COMB.0:9500,8,N,1" For Input As #1
Open "COMB,1:%500,8,N,1" For Output Az #2



YO BASCOM s AVR SLIIL L 4 suve S
Dim S As String * 10

Print #2 , “INPUT °

Input #1 , 5

Print #2.5
End

INPUTBIN(#CHANNEL) , yia
Al o (RS=232) iy oj gy 311y (6500 Jitie 5 pmms b
INPUTBIN #channel , var? [,var2]
Dybi 03 SIS &y gies ol 4 e e2lizel TERMINAL EMULATOR a3 45 Sl
j} 4ies BASCOM ks TERMINAL EMULATOR 5 &5 hay Wil g0 5yimd ol Jawys
TERMINAL 5 eals 02,8 5)ly Olj )3 a5 &ojge oy IS eoliiud (33,5 Olsie & LS doni
L SHAle 5 UART s Jb e S50 5o b 5 5 038 B sl @ ek iy sl s ol
22 S S Db g 5l edd skl (680 Hlade &S e Jlsl 5 Ses Channle JUIS oyl
¢l S A odd i S BYTE Ul e 4 8148 5,8 e sl var2 (g Lot i s varl eace
S e Sl s SIS byl sl 4 L5 iy a5 al,i G STy 2ol o INTEGER 15 4
R 51 PO ST PEA RN UL SR I gp IO
Jto «
Dim A As Byte , C As Integer
Open "COMB.0:9600,8,N,1" For Input As #1

Inputbin #1,A , C 'Wait Fer 3 Characters
End

INPUTHEX(#CHANNEL) ;43
S L3 (93550 M wmids Sl aal (gl s 55 4 aa g el g
INPUTHEX #Channel, var [ , varn ]

D gvgr 03 IS w4 5 pl oS e eolited TERMINAL EMULATOR b 5 &S ey
) 42en BASCOM Lo TERMINAL EMULATOR ;5 & b ily e simd ol ey
TERMINAL 5 o315 03,5 5,1y Olej 53 oS Dojger pdy 405 ealinal (5345 Olse 4 LIS dsis
JLA vam (g Lt ace g var Suaze 53 AL AF 509 oy Ly a4 |5 0 3585 0505 5 52w o
Jlojl 5 S Channel JUIS oLt L SHPle 5 UART & Jb e Dy 35k 5 eols 5 das o
LS

$2259 0313 J 40alS IS dmiin la i adls U3 8 5505 ) 4 43 g Z NOECHO g3 2l
s ay Sy 0450 b sl s g s 23l AL TERMINAL EMULATOR Jaser 5
P gt el 3 o ges 4o 4S 35l vam y var (gla s

J.\-DLI‘:I.A:JL'JJLJJIJJWJS‘J[SZLHL‘JLSJ_’AL‘JJJJmbédﬂit_‘J).ﬁ-luJLleL}Varﬁ‘
Job sl o X018 L;..Lg.nS.._,AgJ_,_,J;mbemhb‘,uWORDL.INTEGER.vambvar_,Sl
ekl At

sl Gl Jyb il 5 0 581,88 E‘.‘IL‘:I&S._IJ‘(SJJJJ widily sk iy a5 LONG ¢ vam U var 81 -



AVR LSS T A?

JUo o
$baud = 9600
$erystal = 8000060
Open "COMB.0:9600,8,N,1" For Input As #1
Dim C As Integer
Inputhex #1,
Print C
End

RS232 4 AVR Jlail
Ao S ghailas ooas SLIS RS-232 2SO 4 Y b AVR Jlad! sl el Cend cpl o
L TTL 35U pdaw 4 RS-232 Uy pdae Jidd (g onl s S8 5L TTL L RS-232 5 il
3l go o3kizd MAX233 |y MAX232 4l 51 aSall

a5 JU o o0ta Sl 3y JLasl (8 48 K50 4l 93 < UART L USART (glyls AVR Slay S
& RXD by 5 Jbojt gl 2 TXD 4y .4 o 04l RXD 5 TXD Gl ol Ky JS
o5 g5 g o3linad by s 000> L 50

DB9 CONNECTOR

1 DATA CARRIER DETECT

2 RECEIVE DATA (RXD)

3 TRANSMIT DATA (TXD)

4 DATA TERMINAL READY(DTR)
5 G\ND

& DATA SET READY

7 REQUEST TO SEND

8 CLEAR TOSEND

9 RING INDICATOR

DB ¢S5t gla wly 5 5

MAX232 3l 5
Wy e Jids sl MAX232 )3 3 ey S5 AVR (sl Siw L RS-232 Ghts Oy
S r ealinal Iy 5 Al C'.::"jl a5 Sl ol a5 ol (gbbia 5 S5 apd e ealind

b sl Jler 4 MAX232 .l aola Sl g JLgb (gl 5lilel ;) 4s gamma 53 (g )l MAX232
Sl 2PF 3l 3 s g e 45 3yl 3L 22pF U
MAX233 o2\ 5
o SO 4 Gl R o5 Sl ol b alel o Jee MAX232 Wil oa MAX233 4315

+ St



\a}

BASCOM ;3 AVR 2bISal 4 5 4 conlia Sy

vccT vee ‘-'—‘L
77 n g 16 74— +
— 14 15 :l ]z
E'? MAX 233 16:] + ¢ MA(232 fl—_
1”7 10 T_ls I"'
o T mour| LN Tiour]
3 _|RIUT “RIN { o _[RiouT_ RIN | __ |
12N ToouT] o T2 o 200t
2 R20UT . R2IN 9 R20UT ., R2IN

RS232

MAX233 4315 gl aly Vo—F (K2

ﬁl_—|-_9

Tl =]

MAX232 o317 5la 4k

-5 s

( ANALOG TO DIGITAL CONVERTOR )Jlioss & & JUT Juw  V-$

$ el 33 4 e ADC tl,;\;,;_;d_,l.up
{ COUNTING ANALOG TO DIGITAL CONVERTOR) wioplad p 0 ADC Jase N
(SUCCESSIVE - APPROXIMATION CONVERTOR} (M5 (stgua 3 g,95 ADC Jawa ¥
( PARALLEL - COMPARATOR ADC) (53 3 4onslia L ADC Jusa ¥
(DUAL - SLOP OR RATIOMETRIC ADC) 4asti 3o ADC Jase &

SUCCESSIVE - APPROXIMATION ¢F Jodue
dad Jd> rad 4y S £ 5 0pl 510515 ADC 45 AVR $lay Sn ot Jlias 4 S PUT S
(rahS Pl 55 (§ i ADC C""Lﬁ.“JJ‘J’r-‘-JL’

2 gh 0Bl oy s S by S5 S S b ol 53 adiplat (gl

b Salis 3 DAC 2y 5 wdd Jidd SJUT 4 DAC S5 )3 5 edd S MSB sl 0 L
1 ($dmy MSB 5 sdd jiwo MSB (2L 5,5 DAC oy 5 51 5 54 0 aslin ST JLK
L!'“';O‘-i)’.":'u"l 5 MSB 5 s lLs ujl.rl « MSB Mbﬁga_-_,s}{'l_,aﬁdo A.—.Q_Liﬁ)a_,..:-k,n
a.;l.;;:)..éb-J}UTJ&L.-L.DAC&JJ;LJJJUIJ&:‘U.L:S‘_’.-i.l.._.:ulalg_..gj&,uq

2 e Ao o 1 T i
Wl 25 7% 4 AVR 5t Jlionys 4 S T Jan s goast
S0 rga, o
22188 3llas cnun  »
65 - 260 s (CONVERSION TIME ) a3 oy ®
sa ay3¥l S I5KSPS ppny @



AVR s YUY
sud (pSk lge sl o
SINGLE yFREE s slads o
VCC BOV.‘,I‘SJJ‘,,:,L‘J_, .
ADC Lag Sy aiiy pay *

( NOISE CACELER ) 545 8038 B3 @
ajla—igb)xéhqb'jll&jquoﬂu.ﬂiL’;]LOSJJUIJUEJLQ-QJ)&Q@ADC
s 35 ol Jae s Jes Jliaas & S T oo $2958 K Ul 4 S das e
200KHZ U S0KHZ (ym (SHS ilS 3 @ 5l ¢ gy 0ol b (bds lp 5 el (2 10 £ 085
AW rgds a1 5k 8 Sy 53 LS G Sl S 15 s 15 SHS ol 5 250
SAMPLE AND & g1, ADC.2 S Jlee! 01 4 200KHZ 31 YL ( SWS Ol g5 o i (2 10 )
s i azdls o35 20l pdaw 53 ok Ol 5> ADC ($29,5 Wy 548 0 Ll 45 o) HOLD

3 g gl (5 iy B3 b JadS bhes
U oet) 42 et AGND & AGND 5 AVCC il §52ms S JUT 3l & 3 glls ADC
AL a2y Gl VOC 4 G £ 0.3V 3 | 25 L5 AVEC 533 Jeate S JIUT s 51,
oy AREF 0l & b 392y Zojgme 53 2yl ( VOLTAGE REFERENCE ) mor 55
J.;-LJ‘_,::JIO J%:J'IJLQQ_"P x_.._{ﬁbl) SO S}JUTJU@.ADC.:};J J-GJVCC a“
sdias GLES lade o 5VL 5 AGND @b 53 542 e SIUT ke sdkins OLLS ldie o 2aS 0S8 4
2w LSB & (glge AREF oL 5W,
odd Jlaws Hlade ¢ a3L ods Loy AGND=OV y AREF =3.5V 3y a4 &b SVt b 4
PR t..JL‘;i:.;l ADC JJ—:‘ 4.11.; S 0.0v j'.:i_, adims ;:JL.I.'..; 0 JIJ.EA 3 3.5V 5[:13 L] dL:-.J 1023
S ar g 5 Jae 4 ADC b (S5 p g ge Sy s e delows (gl S e
ADC(Digital value of Analog On ADC Pin)=(1024*Vin}{Vref
el Vref QE}L‘.‘J_’Vl‘Ef_gADC d-:\.: 6}Jj;ijM)Vin Y J_’AJ."JJ
Gdue S )l Jau g wsly SINGLE 43 . oWl FREE 5 SINGLE },i3 44 33 l)ls ADC
cdjlaj_id._l)au \.'..._:Uu_i.a_bADCLFREE-\_.‘OJJJ_,_.b ;..JL'n:JI (_ngbj.uu‘,.._; lej ol_,bdé JLIS_,
.LS‘!. UPDATE L}ADC saly j:"'*:’:"J

ADC 4 alS slacsiss

ADC (_géajl.l.;‘u;.bu.ﬂ)) \:uw";’gn-‘jn.\;ﬁ_,; )b.r_zlJ)g._.a C)L”'-_, L};‘-i))é JL’.::-.:J CJ'J1J.0
|J }1."' U‘J'-'d‘ 23 le.am J‘ ..sLa':....lL,u:_._..:J J‘,...; JAG &.LJ \;A.;.)Jw;| ..b_ﬂ.l;.oﬁﬂ.?

Sl hals



YAV BASCOM s AVR SLISI L IS | e Sy
3 b L gl ity o e (g1l iyl T (Slacand s 5 G ST 2y
L g g St o 4 s 05 ey 4 S
T IUT (glaens 9 08 JUT (slb a2 05 el 519 A7 068" At 5w 6 1 o 0T (gla s Y
S 593 Yl Gl 3G Sy s (Sl e 51 T 5 08 1y Ol
gl ooy V3-8 800 53 el asha 5l L35 b 6L VOC 41y 4 Sor AVCC 4l
03Ul CPU Jawe g5 ol i L3l 5 45 2alS™ (g1, ADC NOISE CANCELER ) 5 SLEEP (glat 5i £
LY

]

ADC Powsr Conneclions

.......................

Anzbyg Goumd Flone:

ﬁ

25 UMM 615 038 a6 LVEC 4y 4 AVCC b dlast 5 b VV-F S8

BASCOM .]a.::u ST ADC LS'”‘."J‘&,
UJP&Me&;PDd‘Lﬁ(L4ybAD’CASJLLAJJg.:aLgb.:-HL!J%bQS_’JLidM
cres ol S Sl g S 20 10 s, SU1 5 K A Jidea 1o pad eslizad 31 51 01 g2

A o s Jlimy S s 315 SAUS aly J5)ls 200KHZ U SOKHZ 1y SUS s L0

CONFIG ADC = SINGLE| FREE , PRESCALER = AUTQ, REFERENCE = OPTIONAL
35 3l aslp o Jlumas & 555 S JUT S LS g1 - CONFIG ADC = SINGLE | FREE
g Jl J.iLI . -L:-sgc t..JL‘)u.:.:‘ I, SINGLE X4 &5 L,JL-J helod aalizul SINGLE 3 FREE &
A8 eslzial GETADC()
PRESCALER = AUTO {2l 5l 3 L. &S s jasils |; ADC S <y ¥ -l : PRESCALER
Al 0 128 1,64 3216 . 8.4



AVR gaiiSySee YA

55 (VOLTAGE REFERENCE ) o> o 5t 61 6t (gl £ . REFERENCE = OPTIONAL
DBl 5 sl 438 il e OPTIONAL .ol MEGAS ahor i Loy Son 5 pm

s2liz! y (INTERNAL REFERENCE TURNED OFF ) J51s ooy Sl 03 5 5 pals (sl 2 ¢ OFF
gl Jlait el ot 55 2 pe Ll o Wy Olye 4 AREF &b (53, p 35 g0 W) 3
el VY=F IS oy e 4 AREF 5 AVCC (sla

LfVYV\ L
AVCC i AVCC
10UH ||Vft' 100H oo
AREF C=100n == AREF Yo Tref oy
100n
AGND AGND
\Y-F J.i.ﬁ \Y-F JS.:-

Jlast Sl ot 55 2 e a5 K 5 c?-fji.ﬂ_g Olye 4 AVCC b Uy o8 Sl AVCC
Aol WY-F S5 255 30 4 AREF 5 AVCC gl 44

2344 ealizad AREF 4l (g3, p orobs O3 L2556V Joths axr e Js 45 Sb: INTERNAL
&l S b lrmlowd VW-F S0 &) 5 4 AREF 5 AVCC sla 4l Jladt Sl o) 5o
RIS TR SRR P o My S play S

GETADC s
3 3 3t ga b Il Slicke 4 (0-7) LU 4 0 o35y ST UK ) s ol L
3 5 o 013 WORD o3l ¢ 53 3l var pace
var = GETADC{ channel )

S ol edd bl e Jiees 4 JJJUT Juia JUIS channel J.lJ.J dsed) Var
Lien Sl 4 S JET Jos 511 S AVR (glgronr (811 kaith 5 g2wd ol AL T B O g Ll g
Slg Oy & A3l e Sz 4 S LT st 3105 g0 02Uined ATMEGA32 el )5k &
A ayd e ke Sy ADC Ulye 4 Sopy S e ) 45 el gz 5 o000
S sl HO Oy o OF 51 Al gad
STOP 4 START il e
by yea S S PUT I 5l (5hs e gai 4 pg 5 ADC « START ADC iy o s
S S srws b ea o OLY JdS Sldes 4 g oS d:u ADC 3!l L5 STOP ADC
Sy ariy Feab ADC H Sy gy e
Jto o

$Regfile="M32def.dat"
config Adc = Single , Prescaler = Auto 'Now Give Power To The Chip



Y0 BASCOM L5 AVR sISal 4 LIS pina Sy

Stop Adc

Start Adc 'With Stop Adc , You Can Remove The Power From The Chip
Dim W as Word , Channel As Byte

Channel = 0

Do

W = Getadc( channel } 'Now Read A / D Value From Channel 0 to 7

Print *Channel " ; Channel ; " value * ; W

Incr Channel

If Channel » 7 Then Channel = 0
Loop

END

ADC iy b ,\8

eb 43 o pladl or 4 ADC ¢ sy OLY @ S JUT S 51 ADC (g jls 6 5i S &8 5
03,5 Jlab 5 ENABLE INTERRUPTS | ges U (5 ol 4y 03,5 Jlad b .S 0 S 15 ADC
o2 ONADC LABLE la. g ADC 4y 4ali s 03 4 Ol g5 g ENABLE ADC  yows b ADC 4i3 5
(s 235 A (5 Olh o o aboys 0 ISR | ADC addy aali o5 ol uds pU LABLE & 5 S
354 e 3 315 13 ADC NOISE REDUCTION L IDLE 44 )3 (5502 paiges Olay 5o 1) 5 Kee
23 1y edd Jlaws e 5 oad oy W pl 5L ADC s plodl 4y oo i o3, Yo L L,
.JA:L,nnﬂJS\NT)RL)E;g_ﬁi;»

JUo

Sregfile = "4433def.dat"
Scrystal = 4000000
$baud = 9600
‘configure single mode and auto prescaler setting
'The AUTO feature, will select the highest clockrate possible
'the ADC needs a clock from 50-200 KHe
Config Adc = Single , Prescaler = Autec
On Adc Adc_isr
Enable Adc
Enable Interrupts
Dim W As Word , Channel As Byte
'‘now read A/D value from channel 0
Channel = 0
'Now give power to the ADC
Start Adc
Do

W=Getadc {channel)

'idle will put the micro inte sleep

‘an interrupt will wake the micro

Idle
Locp
End

Adc_isr:
Print *“Channel * ; Channel ; " wvalue " ; W
Waitms SD0

Return

23 QU 5 il S0 o300 1 L e ik 4 ST JSs sl S e
ot s Jlide golaly g las on IS i b a8 (6,8 S0l gl 51y a8 8 4 pas ki
o LU Laoaie 5 a8 Gl e Ve B L G Ve Sl S e e e Sy e S

.J:;SCFJulJt_gLnajJﬁJ_ajd.:jr_l.:.:d_;a‘_glﬂ..x:ur:...ﬂ\*)._._,oa)SC..v_-



AVR G,y ge T
S Ul oS el A-F

W e 5 3 S JUT oS i
S(AIND ) Eote 4l (63358 33 53 ST uolie (ANALOG COMPARATOR ) S JUT oS aslin
3 AYL (AIND) e (g3, 53 sy e Sy &S Sl a8 h..lli,or_al._»b(AINl)Jé:_AA.ll%
.a)..i‘_,.»&a_(ACO)a.,\:;SL___u"Li.ouq-;);'-sJ._il._l(AINl)d&;»t_;;_,J;J;;).a-_,aij;

Wy add K epm B IS ol D abiy oo S5 bl imen diS dunlie
&S S TOGGLE b gyl c0bip VG ad 53 1) e liSaclin s >

3 g oalid 35 S5 187 405 CAPTURE (35,5 555 Ol s Kl o diS e 2y =

VCC

ACD T s

+ ANAGOG
NTERRUPTS COMPARATOR
SELECT T IRQ
—P>act

m * f ACIC |

ACIS1 ACISO

TO T/C1 CAPTURE
—-ACO

o JUT oS auglin ol s 25751

BASCOM 5 S b1 oS amulin (g0 S
s S e 3 g0l alized O 3 0hg2r B 538 (e Sy ) s gieed By il & LT oS anslie
XS p deilin o b 1 (AINT) e gy 5 (AING) 2o 4l 53 53 54 g0 5Ly ¢ S U

CONFIG ACI= ON|OFF, COMPARE = ON|OFF, TRIGGER =TOGGLE[RISING|[FALLING
5L ON edzSanslio 31 ealizad Ola) 43 Ll : CONFIG ACI= ON|OFF
w T (ACONE ST odiSamlin gry# ONolssl 250 ,3 COMPARE = ON|OFF
e b3 Jhasl SV OFF il S g )3 5 Sl ooy o IST 50sli CAPTURE (53555
SLE 1, edkeSamlie adly 03> (55, gm0 44 ¥ ) | TRIGGER =TOGGLE|RISING|FALLING
LAY s

Odad S el sdiSaslis g2 55 eligyemb &) S FALLING Ll &ospee 2
S el by aali s DS Vel g e diS e lie addy ooy

oo n OAS S bl sdzSanslis g 3 sl WL ad G RISING il S s 2
Al Ak adby 4l O bl y e diSanylie by



YAV BASCOM o AVR SBIGH L SISy raies Su

ST OAE SG 4 e L (LOW) ie 4 (HIGH) & « TOGOLE ol &ojpe
._L:ub‘fﬁj@UﬂOM‘ﬁ'Joww_w@Jﬁﬁ&ﬁgﬂiﬁ&hewﬁm

E YT oS aylia adiy b LS

d} PRLY JL-_O g3 3 ENABLE ACI )R Lu Ajj_, LJ'-’-! .)Jb \.L ACI e.L'..'.Sd........lU.A 4.&5} f';;}"
Ol 33 Uhgi oo ON ACI LABLE , jiwd Jawy .54 o4 Jlad ENABLE INTERRUPTS (5 ol yor
.)Js s;‘.:.g).: &yﬂISR leETlIRN J_,.:._.AJ LEJ&ALABLEQQMWW 4..&.;3 Ji.\.:})

Jta
J._,al.'»).! J,..!_}Jebb (59 o..Ll-ls-L...._:Laa ‘._éjjt;)—-: ‘J.--,_ix.a n..l_.'..'Sd..._lu.a \}-’--’F‘SU"L'J
T Jata K BI87 asl capture 4y sanSanglia g 2 e opl 5300 05 e 1! Analoginit

Sregfile = *m32def.dat™

scrystal = 8000000

Config Aci = On , Compare = off ., Trigger = Toggle
$bhaud = 9600

Enable Interrupts

Enable Aci

On Aci Analoginit

Do

Loop

End ‘end program

Analoginit:
Print "on aci*
Return

GRAPHICAL LCD DISPLAY guaue Sy 4-F

T6963 GRAPHICAL LCD DISPLAY (g4 5

e sl 2 LCD (g Sy L aslas o asbizad 25 (gdie Sy i i 3 LCD (o510l (gl

s 0l b 5 g e eolizd SC3LS 6la LCD S1 s oS T6963C

Config GRAPHLCD =type, DATAPORT = port, CONTROLPORT= port, CE = pin, CD = pin
» WR = pin , RD=pin, RESET= pin , FS=pin, MODE = mode

Jto »

Config Graphled =240*128, Dataport= Porta ,Controlport = Portc,Ce =2,C4 =
3, Wr =0 ,Rd =1, Reset =4 , Fs = 5 ,Mode = §

4 SED g5 gla LCD (g, A2 126%64 5 128%128 , 240%64 , 240%128 ¢l 4l 5 oo o5 1 TYPE
Aglas 03lizt 128%64SED 3l Jis b

JJ—L — ”J_'.:'(.f. salated LCD asls 5348, 01_,:.9 4 LN L‘IJ-J)?:‘ PRULY u.a:':..f.n : DATAPORT
SLAY 4 o3 5 4 LCD J1D0-DT sladyly oy 5o 1l 5> < DATAPORT= PORTA (i
345 g4 Jogis PORTAD ~ PORTA T



AVR glajss, s TV
e ol YA=F g 93 5 Sen & LCD (glany il 5 b | amder Jla G

GRAPHICALLCD sl 4L YY—F Jgdor

PIN.NUM LCD PIN CONNECTED TO
1 GND GND

2 GND GND

3 +5V +5V

4 Qv 9V BY POT

3 WR PORTC.O

6 RD PORTC.1

7 C/E PORTC.2

g cD PORTC.3

9 NC NC

10 RESET PORTC 4

11-18 DO -D7 PORTAO-PORTA.7
19 FS PORTC.5

20 NC NC

345 o0 3l d LCD J S (5, OF slanl 34 45 sl ) 51 S jasiis : CONTROLPORT
PORTC Jits ;4 «
sslizl LCD 53 390 oy 02,8 Jd (gl &S Sl Sl o bl 0 ( CHIP ENABLE ) CE
U 4 PORTC.0 Jlasl glias 4 CE=0 ¢ a2l CONTROLPORT= PORTC SVl 4l 4y 5 s
A5l LCD 31 CE

o3litl LCD 3 357 30 CD il 035 J 55 (gl 45 Sl gl o)l 1 ( CODE/ DATA ) CD
4 PORTC.] Jlasl (gtas 4 CD = 1 ¢ Jhil CONTROLPORT= PORTC i Jls )4k 45 255 0
kil s LCD 51CD &4
345 pn 03Uz LCD )3 330 WR 4y 03 S J 25 (5l & ool glagly o5le : (WRITE ) WR
ub 4 PORTC2 Jlasl gbas 4 WR= 2 (L2, CONTROLPORT= PORTC S dle b 4
Al 0 LCD 3 WR

g 39 g 83U LCD 3 59 4 RD Wl 03 8 J S @l &5 ol Gk oyl ( READ ) RD
5\ RD 4l 4 PORTC3 Jlwail gbws 4 RD=3 ¢ All; CONTROLPORT= PORTC S b b
Al s LCD

o3l LED 53 34 40 FS 0l 038 J 58 (8 45 od 5lab o)l - ( FONT SELECT ) FS
44 4 PORTCA JLasl skas 45 FS=4 ¢ 221, CONTROLPORT= PORTC 51 Jle ;5b 41 355 00
AL LCD I FS

4 54d g 03lisad LCD ;3 542 o RESET by 03 5 J 28 gl & o s'4b ol RESET
4L 4 PORTCS Jlas! gbes 4 RESET= 5 ¢ L3, CONTROLPORT= PORTC A dea b
3L 0 LCD 3| RESET

6 3o 3l 45 Sloj 3L 6 L 8 Wilg e a5 Sl LCD p2e O g2 Slind oS yasiia : MODE



Y4 BASCOM ju AVR LISl 518 ) suius Say

dale ealized 8 3de S Sl 5 il s e O X-PIXEL /6 (g ol a eslizad

bl S5 g kS asta e S ol (Cdls doal e e X-PIXEL/ 8 Gty

bl opge 50 53 il g s sl (MODE = 8 L 4k ( X- PIXEL) =24 sluws S b 5,0
W4 )y gyt A . MODE =6

LCD L L8 o, gns

CLS ¢

A Y KIS a5 e a3 4 LOD lel donkes plad 5 gd
CLS GRAPH ;s

A8 SL L S S ki i

CLS TEXT , yus
"L“SL;‘“S]‘%'J&"‘“:““:’MJ):’"&‘

LCD s

LCD Lgb.v&LCD BESE Ailea )J.'.'..AJ ‘Jf.l‘;_}‘:“_;‘ asliz | LCD LSJJJ‘fO:“'.O:“:J;é])'.‘J):‘"J Ll."l1
S e ole oo Sle gla
Jto o
Locate 1 , 1
Led "MCS Electronics®
‘And some othe text on line 2
Locate 2 , 1 : Led "T6963c support®

Locate 3 , 1 : Led “1234567890123456785012345678901234567830"
Locate 16 , 1 : Led "write this to the lower line*

PSET X,Y,COLOR ;g
COLOR=1 leji«._.,_,‘_,i.yl:'-COLOR=0 Gl u (X, Y) Slamsks o iJPIXELJ&J}:«a ol

Jbo *
FOR X = 0 TO 140
PSET X , 20 , 1 ' SET THE FIXEL
NEXT
FOR X = 0 TO 140
PSET X , 127 , 1 ' SET THE PIXEL
NEXT

LOCATE ROW,COLUMN  s.»

ROW .as g 515 0dd jasiia (COLUMN ) Oyiw 5 (ROW) oo OlSa 53 15 LSOIKe ) gans o)
G 1) Lilyipr 45 3513 MODE ilsutil 45 Saey COLUMN &l a5 oS i 16 G 1 31 il g3
XS oa3 40



AVR gl iS, S TYe

CURSOR ON/OFF BLINK/NOBLINK ¢

Sair 3 OFF L ON gyl 3 Ll g5 oo Wil g o oslitad e (glaland (gl yews o)
AL (NOBLINK ) 035 e b ( BLINK )35

Line(X0, Y0) (X1, YD), COLOR s>

L b (XL, Y1) Sl b pss PIXEL @ (X0, YO ) ilaawiue & J5l PIXEL i 2 ol b
iy b ast COLOR =255 (515} s 9 03,8 Sl |, Jat COLOR = 0.3 ,5 g o425 COLOR 5,
oS dal g 0oy ol

S
Linef(0 , 0} -(239 , 127 ) , 25% ' diagonal line
Line(0 , 127 ¥ -(239% , 0 ) ., 255 ' diagonal line
Linei(0 , 0 ) -(240 , 0 ) , 255 ' horizontal upper line
Line{0 , 127 ) -(239 , 127 ) , 255 ' horizontal lower line
Line(Q , 0 } -(0 , 127 } , 255 ' vertical left line
Line(23% , 0 } -{239 , 127 ) , 255 ¢ vertical right line

CIRCLE (X0,Y0} , RADIUS, COLOR 4
4al g5 ey COLOR &, 3 RADIUS Flad 5 (X0, Y0) oy S 0 Slatsun 4 slo s 5 5ns [l
A5 dal g s olow K5 Lo 415 COLOR =255 (513 a9 05,5 S 15 0 4ls COLOR=0 .5 5
Ja »
For X =1 To 10
Circle{ 20 , 20 ) , 20 , 255 ' show circle
wait 1
Circle( 20 , 20 ) , 20, O ‘remove circle

Wait 1
Next

SHOWPIC X,Y,LABLE ;¢
a3zl Aled S o o3 GRAPHIC CONVERTER Caand 3 TOOLS (g g 53 &5 S rled 510
ol LABLE .4 a3 o 0L 1) 5 (53308 (5,8 51,5 0L Y 5 il (5813 OIS X o g o
GRAPHIC s ooy 5o 45 Slaj.ajb 513 00 5o 48 5y pefle Lol 4S ool oo
DA ) 3y Sl g LCD § 55 48 A4S s wiyl 62 S LOAD | 5 5 .8 CONVERTER
WZoams SED ¢ 45 3} e LED Og 25 D3l 2l SED a8 dgled
$BGF "FILE.BGF"
A..-L").] kS ,s FILE o‘_,:»'J: be‘JBGF LJ)[{&SJEAJJALI&EOL«AHJBGF L].:L’!d.._t”u!
.JJ.J u.:......»‘ - aﬁ.':v'-) L,J..a‘
Jto «

PL MCS rt} Lf E} ol LOAD  GRAPHIC CONVERTER .L:._..h.n BL jL:.v 394 ‘J..S.F )ﬂ) JL:A FLl

.r.:.ﬁédo u:.-J—LO-—‘LCD LSJJJ:‘SHOWPIC J_,L.AJ .L....u_’:' |J OTM‘:—-\-‘J P QJ‘._J;'.JJ.:)‘ Mb_ﬁ )L'.S



YVY  BASCOM ,s AVR LS b S 4 cun Say

Showpic 0 , © , Plaatje

End ‘end program
This label holds the image data

Plaatje:

'SBGF will put the bitmap into the program at this locatien
$bgf ‘mes ., bgfr

SED(KS108) GRAPHICAL LCD DISPLAY (5. Sy

=S 3 ;S B f e 4 45 3L g 3y 5a SED U w S S G LED 3l 5 s g
Al 8 s Cand 52 4 LCD y dited o g3 115 Le LCD £ phdaes 5 oe

25 LI LCD ol ploy 5 odis poen 5 64%64 ZanS 35 &0 LD\ 128%64SED Juta > Jis ,5b 4
> GLCDKSI108 LBX aitsulsS 51 2 sy LED ¢ 45 ol Ly IS g 2w CHIP SELECT(CS)
b OV el GABL LIB OF W gy 45 3550 )3 .3 505 o3kinel BASCOM ooty jous ;> LIB i b
BASCOM e’ jus ;5 SAMPLE ;4053 ;5 FONT8*8.FONT 4wl s ‘promesd duhd ,mis LBX &
ol sl a edlin LCD Lo 8%8 255 |y S w3lot SINCLUDE | i Yo g5 asls s
Sl 5o g 0, 13 el wal SUS S 5 B 53 3 g8 e 02liial LCD § 5 opl 514 Jles
HEPR-LA-PHRVL

$LIB "GLCDKS108.LBX"
SINCLUDE "FONT8*8, FONT"

patlad o 03Ul 5 gdiue S 51 STLS LED (g 3hailel; (5

Config GRAPHLCD = type, DATAPORT =port, CONTROLPORT= port, CE = pin ,CE2=pin,
CD = pin, RD=pin, RESET= pin ,ENABLE=pin

Jto o
Config GRAPHLCD = type, DATAPORT =porta, CONTROLPORT=portc , CE = 0 ,CE2=1,
CD =2, RD=3, RESET=4,ENABLE=5

AL 120+64SED 3128*64SED ayi .L'djjda «5 : TYPE
sy a3 ymd o 02 LCD 3ls (g3 O yie 4 4§ 2l POy e kS ek s : DATAPORT
glrasl 5 5 4 LCD 31 D0-D7 glaaly &) a0 ol 53 45 DATAPORT= PORTA Jis

(3 gad o UL“:" PORTA.0-PORTA.7

34 o 03Ul LCD J 28 (5l Of glaals 5148 od 5, g 045 asiis : CONTROLPORT
PORTC Jite ;b 4

LCD 2 54240 J! i 03,5 Jed gl oS5 o 'l o)les ¢ ( CHIP ENABLE ) CE
Jlasl gbas 4 CE= 0 ¢ 434 CONTROLPORT= PORTC 1 Jis b o 345 0 osliza!
AiL o LCD 3 CE 4L 4 PORTCO

LCD 3 340 g 033 oz 03,5 Jlab (5l 4§ ot (5l6k o,lat 1 ( CHIP ENABLE 2) CE2
Jlasl (gbas 4 CE2= 1 ¢ ail CONTROLPORT= PORTC SV Jts 4k 4 345 o edlicad
.4l LCD 31 CE2 4L & PORTC.]

osbizul LCD 5 557 40 €D &l 5,5 J 25 (6l «S ol gML o,les 1 ( CODE/ DATA ) CD
Al o LCD GICD 4l 4 PORTC.2 Jladt (glow 4, CD =2 JUiu ;b 4.2 ,5 oo



AVR gta,d ik, S YVY

4 3 gs g 3 LCD 3 5 g 34 RD Wb 03 S I8 gy oS e gl o jless ! ( READ ) RD

3 RD 4l 4 PORTC3 JlaSl slas « RD=3 ¢ 1L CONTROLPORT= PORTC St 4

..L::LluJ LCD

4 3 b g 02l LCD 55 349 5a RESET &y 025 J =5 (gl oS ot gluly ol - RESET
44 & PORTC4 Jlail (glas 4 RESET= 4 ¢ .2l CONTROLPORT= PORTC 51 Jts b

A3l s LCD 3 RESET

.3 g gt e3linal LCD 33 5 42- yo ENABLE &, (3 8 J S ) S e gl oyl t ENABLE
&l 4 PORTC.S bl slas & ENABL= 5 « 42l CONTROLPORT= PORTC JS) Jtu j4b 4

3l_g LCD 31 ENABL

e 0l YY=F J g 53 g Son 0y LCD slal Jlaadl 55 L3 aomies Sl b

3,5 sal 4SEDLCD Jlws) YY-F J gl

PIN.NUM LCD PIN | CONNECTED TO

1 CE PORTC.0

2 CE2 PORTC.1

3 vss GND

4 VDD +5V

5 VO LCD DRIVER SUPPLY VOLTAGE
5 DA PORTC.2

7 RIW PORTC.3

8 EN PORTC.5

9-16 D0-D7 | PORTAD-PORTA.7

17 RESET | PORTC4

18 VEE VEE IS CONNECTED BY THE SAME VOLTAGE

SED LCD  ,i8 ol sis
CLS Jﬁdé

LS o SU 1y SIS o g g Ceed 4 LD las donkes plad ) ged ()

CLS GRAPH u>
JS&\SH!J}Q‘ﬁMM&)P}Q{‘

CLS TEXT ; gm
A8 o SU) e a3 badh j sl

LCDAT s

gl ga 03laZd SED LCD (53, p e b g (81 9 5 gomed oyl



YYY' BASCOM ju AVR obiSaly IS | i Sy

Jo o
ledat 2 , 1, “T6963¢ support”
ledat 3, 1, "1234567890%
lcdat 16 , 1 , "lower line*

PSET X,Y,COLOR I gnd
COLOR =1 (515l 4y 5 % ol COLOR =0 (5131 ar( X, ¥} Slasion 13 [ PIXEL <K,  joes o

LOCATE ROW,COLUMN s

ROW a3 g0 )1 o asiis (COLUMN ) Oy 5 (ROW) oy 08a )3 1 LsOlKe  yins ol
S 1S e S 5513 MODE el 4 Koy COLUMN Sl i &S ueis 16 6 1 ) Ll g5 o
S il 40

CURSOR ON/OFF BLINK/NOBLINK Y
03) Kalm yOFF L ON glgdle o A e L0 gk el s placied Sy
4L { NOBLINK ) LYY tin.:-.’: L { BLINK )

Line(X0, Y0) (X1, Y1), COLOR , szs

b b (X1, Y1) clatiun b pgs PIXEL 4 (X0, YO) Sl L Jyf PIXEL | syd ol b
K5 b ks COLOR =255 3l 4 4 23,5 Sl 1; kst COLOR = 0 .3 550 0u2S COLOR £,
RS APES D) slow

CIRCLE (X0,Y0) , RADIUS, COLOR 42>
48l 5 oy COLOR 5, 4 RADIUS gk 5 (X0, Y0) oy S 0 Slamsiua ) (glo pls | gind ol
s al gt o) e S35 L o415 COLOR =255 513wy 23,5 SL 1,613 COLOR=0 .58

SHOWPIC X,Y,LABLE s
ealizd iles S ;25 GRAPHIC CONVERTER (a3 » TOOLS Spe S Se il gl
(L LABLE doas e OLS 1) oSe (g3 50e 8,5 513 0 Y 5 il 5 o850 3 0lSa X 5 o
GRAPHIC » ;v 53 S SLaj a,ls 51,5 o 23 50 a e Se Sletbl (S o i
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AVR sl S, S0 TVE
SPI Ju - Lis,l Ve-F

U 05 Koo J e B3 (5551 S (SERIAL PERIPHERAL INTERFACE) SP! Jb ,w b13 )
S B giads Ll RS LAVR (glay Son i) gl Ll o0 &5 Y oo
55 BLIS 4 Jospe Sla Sy 2350 02 O & Lzn Ll S5 5 f 5 o b Bl
ATMEGA32 40 goi 3 -Sus (5ha iy 20 41 5 00l 02 s peen 4 el OLLS La AVR
' et
Sl g

(3 - WIRE ) damu 4 ( SYNCHRONQUS )} Jlayes sty ey  FULL - DUPLEX -

SLAVE /MASTER (slac o ¢ LS50 ®

LSB LMSB (ghud Jluy) =

e e il (g s Ipoteling S8 slAcn ¢

Sl plah aiy pry "

(IDLE) 5180 adla 31 ool Jhae

s g LSl SLAVE gl SHS (3955 5 MASTER sl SUS o5 > SCK 2l
b 3 esls 5035 SPLSYS W55 s g3, CPU MASTER > (SPIDATA REGISTER ) SPI o1
b dn o345 g 3,13 SLAVE )3 MOST &b @ 5 o 7,15 ( MASTER OUT SLAVE IN } MOSI
K5 (SPIF ) asls Jlujl 0Ly adds o 5 pd SPL SHS « MASTER by asly Juls izt
3 MASTER 3 s 8 (SHIFT REGISTER) jior) e 33 12 pbge | px! 4885 by g 34
P o o WS e 5s g 16 At ey Sk S Olgs 4 Olyi e 1 SLAVE
Sted 53 Ol 395 gs Syl SLAVE @ MASTER i gloats &5 glaj .55 o0 o> V¥ JK&
Caied Jab 53 45 Zoj s o ol JUS MASTER o SLAVE 3 (gleals aillona Zagar 52 Jl-
232 2 o» USLAVE s MASTER gla o315 ( SPI S

MS8 MASTER  ISB | MSE  SLAE  LSB

MISO  MSO
Ij 88IT SHIFT REGISTER |_4__44 8 BIT SHIFT REGISTER |<-l

MOSIMOSI! o A

+
]
1
1
1
.
[]
]
1
1
1
1
]
L
1
1
(
1

XN SCK  SCKi
CLOCK GENERATOR = =
I |

SPL bLs5l 5> SLAVEMASTER Jlait 5 b V-9 53



YY0  Bascom s avr Sl by Iy guins Sy

MASTER/ SLAVE Jiasi K

Cetd YY=F Jgd> 4 a6 |, MOST « MISO (SCK (S8 Sl Cgr AL ok JUad SPI 4Kl
g Jlpl o 3 b a3l 53 Sl s S s e il G Sl e 23 SPL Ly
ooy naded Olea L (SPDR ) SPI aals s, 5a Ol pas LSk 225 o) Sals i asls &8
Cremoey 0303 0l 53 SH s 3,8 e 3 L s Aol asls (ad J il 8 gl ey
S b S5 ke Sl e 5 3 g el g ol it Sl by eledt 51 LS
Dy gt 4

(SPIPIN OVERRIDES ) SPT b3 )| slawly Jasl ogmi ¥¥-5 J b

PIN DIRECTION , MASTER SPI  |DIRECTION , SLAVE SPI
MOSI USER DEFINED INPUT

MISO INPUT USER DEFINED

SCK USER DEFINED INPUT

58 USER DEFINED INPUT

MASTER & 58S ok IS ;b
Ll e )8 (ol S SPCR 3 MSTR ez ) 2 g b e3liid MASTER Ol gie @ SPI 4Soola
S ol Ol T AL el G g B8 SIS oo 1, TS ol e
SLAVE il 0l e 4 g5 ga 5 55005 SPL bl 4 (g 3 Ep S g oy 355 e eslicd
Pyt el 10 Olge 4 L

glrdl Dloabl 4 MASTER cilbhes b sl YU Lo 2l 5,0 Cig e (83559 SS wl S
() Ol Aos il ke abew gy oo ot % 533, gl 4 S Gl b ol 81y
MASTER sl Of e 0 1y OF it ool s (g1t e MASTER . 55 SPI &Sl s 5,2
Sl eals JU i o g3+ 5 %) SLAVE Clly M3 iy g0 S AL s ol g Ko
ol Sz 35 8 4 ol MASTER &)y, SPI Lz S Pl ol S e K3 MASTER
3 o ik oy JLsl 5 S alien WL MSTR oy ey 3l szt 2579 88 sl Has
2 AL el Jis o5 MASTER Uizl e & MSTR S S Rl S e U S
A5 Jld ¢5li g3 [, MASTER i G S S, 1 o b

SLAVE 1% ;588 ot 5 5 b

S5 L & alSia il 555 atien S8 % 243 r 540 Sy SLAVE b 3 SPL &S il
W B s g Sye w Gl Gy w5 Dy s MISO 4 3 el Jlad SPI 5y 0 ol
K (35,8 aan B0s slagl ol



AVR gl 5Ky Ko wa

iy S ik | J\S._.g SPI » Jkows (53933 LM.:_L; fLu' 3}':',_;' \"u 55 ‘UL S5 U';L.j
3 JLu I SPT 55, Vb asl> Jlas! fli'.» 3388 aly SIS ad Jlash by 5 2Bl 1 glodts & Somen
. .L'u})ua L.'..-..-b)'i .L..:Lv aﬁdb;‘d};)@jlg’);q&bﬂbtjeaﬁdﬂj bL-.dL’)Lu ._; ;;...‘QLIJJ

b g o 5o fmor 5 3 SPL L3

[ SP1 CONTROL REGISTER ] SPCR - SPI J 25 fewr)

Bit 7 6 5 4 3 2 1 0
TSPiE__ | SPE | DORD [ mSTR | CPOL | CPHA [ SPRL__| SPRO |

Read/Write R/W RIW RIW RIW RIW RAW RW R/W

Initia! Valuc o L] ] 0 0 D 1] 0

SPI addy oS Jiad : SPIE -7 o
5y g Sl SPL addy k2l S (D (ot ARD 3 oz 5 Za (2]

SPI ax:iS s : SPE - 6
Sk SPL Sldas 455 a plat (8l T oth o34 g Jlxd SPT 2L S D ol S gl
3L

DATA ORDER : DORD-5 <.
3y ga oali 3 land o3ha LSB AL Sy o ) S
335 g0 03k 3 i 231> MSB 2L jio o ! Al

MASTER / SLAVE b2l : MSTR- 4 o
33 SPL oS jaseia Ol 034 i 3 MASTER ZJl>- 3 SPI oS asia ey opl D390 Sy
st SLAVE M~

CLOCK POLARITY : CPOL-3Cw
SCK ab oy pmasl pésd 3y dal s YU SCK a2l sl S ey o ST 8P S oI
4 Jal - J.J'Li

CLOCK PHASE : CPHA-2"w

| (DATA MODE) sl gl
S i 3ym g0 VE=F U b Jl s 0315 & 4 55 LPOLARITY 5 PHASE oS 5 £ i
adsdr 3 WSS 53 SPL eals JUl (sladh . y3 0 pasts CPOLy CPHA 3525 (sleis by
oy a5 3505 03l Loyt o goui 3 o ( CLOCK POLARITY ) CPOL . ek jainis )

&S o asiia SPL g5 - )3 1, SCK e

5 i S 6 05e s MYMASTER JSLAVE |~ a3<a )




YYY  BascoM s Avr S b LISy gaiva Sy

SPI sledbl bl gaid bzl Y¥-F Jgao

SPl MODE CPOL CPHA SHIFT SCK EDGE CAFTURE SCK EDGE
0 0 0 FALLING RISING
! 0 1 RISING FALLING
2 1 [} RISING FALLING
3 1 I FALLING RISING

o QLS s Sletbt gladd )3 |, MASTER/SLAVE bLs ) 23 el slayls s g

Etuiaiginininiginll
Eumisipizipiaisly

SAMPLE|
MOSIMISO

s TDOOMOOMG]
s -DOOOOO0G
(=

SR st (DORD » ) SR
LS8 by (DQRD 2 1)

o

2 30584 5L (sa )l gai SPI TRANSFER MODE SELECTION WITH CPHA =0

Esgayipipipiaiaialy
Easmiigiaiaiaipl

SAMPLE(
MOSKHASO

L
[ OO
Lo AHDC HOHD(C
[s U

NISE int (DOAD = 0 MEE Bt§ &I 1] Bi} B2 [} Lsa
L5 hest (DORA = 1) 58 Bt -1} |+ 1) -1 [ 1 L)

I

=

3 51shadl JUj slajls sad SPI TRANSFER MODE SELECTION WITH CPHA =1

SPICLOCK SELECT : SPRO 3 SPR1 - 0,1 <on
S g4 eeed MASTER (gl 15 ( SCK ) SPLSHS i 3 2oy 53 o
SUS S 3 SCK. oy bl . odds a5 SLAVE (535 1 (5,26 @ SPR1  SPRO
wZasl o dal YO-F J g 5 fosc Prp



AVR g iS5 TVA

OSC i i 0 4 g LSPLESTHS il8 p i YO-F Jgder

SPI2X SPR1 SPRO SCK FREQUENCY

] (] 0 fosc/4

(] 0 1 foscf16

0 1 0 foscléd

0 1 1 foscf§28

1 0 0 fosc/2

1 0 1 fosc/f

1 1 0 fosc/32

1 1 11 fosc/od

[SP1 STATUS REGISTER ] SPSR — SPL A § o= )

Bit 7 6 5 4 3 2 L £

- FseF | weol | - - - [ - [ - [ sei2x |
Read/Write L RIW R R R R R R
Initia! Value 0 0 0 0 0 0 0 0

aidy oo 5 SPIF Tl
Sy 33 SPIE Gy &S G e 52 ;,_.:J.QSPIF%J*:M,;\;JLU\.SJ;L.;
el s JUd (1) (g il y adiy 5 SPCR

WRITE COLLISION FLAG : WCOL~6w
O34 S Ol g3k 0 S WOOL 245 €5 4 SPDR i 5 53 033 JUinl Olaj 53 Ky
U ezt s WOOL Zy Odss e Cly Condr g ey D ol WCOL
‘aijdfb,.;\{SPDR}3:1:}:,_..:.9_-)«“,“‘,@;”..-‘,a,:.‘_;aSPIE

sk 335 Slo s 15

DOUBLE SPI SPEED BIT : SPI2X~ 0l
A5 3 ( SPI SWS ,3Ls ) SM;&J_NQ_,_.&L,-&}JJ@&\FQ&LQAS&&)
e SHS s 5 Ll 5 e SP SUS 4 ol gms s opl 398 g 2 5> MASTER
ity SPLSYS uilS b o jtdes Oligmes 205 13 SLAVE A4 5> PYCOP G PSS TR P |
sl 3 gr g4 AVR (glay Soa 5 plms 53 S 1l FOSCHA

[SPI DATA REGISTER ] SPDR — SPI 6315 -

Bit 7 f 5 4 3 2 1 4]
[MsB_ 1 - [ - [ - [ - [ - [ - [ LSB ]

Read/Write R/W R/W R R R R R R

Initial Value X X X X X X X X

o kis Ly 45 =X

aslizia! SPT sals JL,)IQJJ&:H leﬂisc.....-l u‘:‘:ﬂd"""}" ) 1_(._;_5:'[ eala P 3



YV BASCOM ja AVR =il L IS oty Sy

03l iy ol S OXgn 5 LS o LG SPT by by asls o i ol 8y 0 55 8 0 g e
D g gh 0kl g ey ik 2l s Bl 50 39

BASCOM L ;5 SPIL oo Sy

3 S\ j3g 5 oy 3o 33 4ey ( SERIAL PERIPHERAL INTERFACE ) SPI sLas,\, BASCOM 3
Slaaly LS or Sine S (P D g 5 OT S a3 iy e (Seive Sy (6 P
< MISO ( MASTER IN SLAVE OUT ) < SS ( SLAVE SELECT ) slaaly pming ¢ (o yoms
313 i 1y T 0l g5 b 5 gy 0 IS 4 CLK ( CLOCK ) « MOSI ( MASTER OUT SLAVE IN )
bl 3 b glangly Gl s by 5,8 slaaly 51 plaS a0l g e 5)l5dle 5 (gome g Sl ealind
emed 0l 0303 pernds g5 s 348 2 55 2 SPI Shoo S jaliie ak 0.3 405

SPI ¢, Al shae Sy
Syntax for hardware SPI1 :

CONFIG SPI = HARD, INTERRUPT= ONJOFF , DATA ORDER = LSB|MSB , MASTER =
YES|NO , POLARITY = HIGH|LOW , PHASE = 0|1, CLOCKRATE = 4|1664|128 , NOSS =0{1

3 b gt 030 ON a8 5ESPT bl ) 3 adby 3 eokized &) so 3 | INTERRUPT= ON|OFF
dal g JLoi )l 0313 MSB jueew s LSB 1k ¢ LSB sl &) gs ,5: DATAORDER = LSB/MSB
ALl Jlyl 6315 LSB yuses 3 MSB It MSB szl ooy gop 53 5 At
42y ¥ J5L MASTER (v O (gl o ptali r S 33 5 55,8a ) : MASTER = YES/NO
54 0 by NO €338 43L SLAVE S\ 5 YES
3 yb o 4oy oo Dl PHASE = 0/1
SHS Ll Sl (IDLE ) )y Il 3 SPI 4SSl qoal g S1: POLARITY = HIGH/LOW
Db SHS by 18 8505 L Sl LOW bt 543 e wiliesl HIGH £ 0 sl YL
=S 3 14, 1716, 164, 17128 U0hy5 —a 4S SPE SHUS ,uilS b ediS jashia : CLOCK RATE
AL e
33008 Dl 1) L gl alal SS JERs toal s o MASTER 2 55 8 il : NOSS=0]1
LS LOW 1, ks, 4a SLAVE wly (gl 5 2l )18 S o)
Wy s b e g Dy e DLS e L) () 50 Sy
CONFIG SPIL = HARD

POLARITY= HIGH 3 3 45 s o3bis 3 MSB 3l o md iy Sijguay ol 0l 3 &S

g o 428§ k5,5 CLOCKRATE =4 ,PHASE = 0 MASTER = YES



AVR gla) iSySee YAV

SPY (51t 50 /5%
ol g 305 4y (ghayly SPT Jols )} o ghast 3l S p Sy Oy e e K £y e R ERA LIS Rt
58 ol
Syntax for software SP1:
CONFIG SPI = SOFT, DIN = PIN, DOUT = PIN , §S = PIN|NONE , CLOCK = PIN

(B gad o sslizad PIN nl_,p‘J: qL‘. 3 48 el MISO ( MASTER IN SLAVE QUT ) glﬁ :DIN

o3 gele ot sakizwl PIN nl_,;‘Ja 4.11.4 3 48 o MOSI( MASTER QUT SLAVEIN ) d.l].‘i! : DOUT

SS [ SR IV PEP L S V) PRS0 ke K algds (slanls b - CLOCK 35S slab

SLAVE LSJi}J!fJ—; .h—my asb Jul_( et | P L'J-l! 35 A8 n;li:...-i§3=NONE 4...;_; G dedly azSls

S 5 1) SPT Byl sl S8 s 03 8 o Ll s, e

Jto »

Config Spi = Soft , Din = Pinb.0 , Doukt = Portb.1 , 8s = Porth.2 , Clock =

Portb.3

Dim Var As Byte

splinit 'Initialing $PI state and pins.
Spiout Var , 1 'gzend 1 byte to SPI line or bus

SPI bls )l & by Sl s

SPIINIT  you>

3 Ay g gl ki g o INITIAL ¢ SPI Bl j) 53 ol 03 )5 4 gladsly ) st ol ey
gk ezt ) el G 3 0 aalinad glaggl oSN P §p gmtls SPL s S

SPIIN  yius
SPIIN var, bytes

S o VA juiie 53 52 b il 52 b« SPT by 3ibytes slias & 5 yaws () dawr s

Jtis «
Dim A As Byte

Config S$pi = Soft , Din = Pinb.0 , Dout = Portb.1 , 8s = Portb.2 ,Clock_
=Porth.3

Spiinit

Spiin a , 1 ‘read 1 bytes

End

SPIOUT  yiw>

SPIQUT var, bytes
A St gon L)t SPL by 45 var o313 o bytes sldas 4 5 gty cpl b

Jbo o
Config Spi = Scft , Din = Pind.$ , Dout = Portd.7 ., S8s = Portd.2 , Clock=__
Portd.3
Spiinit
pim A{10) As Byte , X As Byte



YAY  BASCOM o AVR SUILIL €, s Sy

Spiout A(l) , 5 'send 5 bytes
Spiout X , 1 ‘send 1 byte
End -

SPIMOVE , g

var = SPIMOVE( byte )
var ate 53 SPI ol 3l edd ity ;3 el Glajany ol JUESPL b wybyte Sl by joice
35 sl

Jue e
Config Spi = Soft , Din = Pinb.0 , Dout = Portb.l1 , Ss = Portbh.2 , Clock =
Forth.2

Spiinit

Dim A{10) As Byte , X As Byte

Spicut A1} , 5 ‘send 5 bytes

Spiout X , 1 'send 1 byte

A{é) = Spimove(3) '‘move 5 to SPI and store received byte in af(l}
En

(2-WIRE ) I2C Jb ju bl i e Ky VV-F

&l et sk b PHILIPS Ly 48 ol 2-WIRE bl )} JSOy 2 S 12C JU e BLS)

ol S 5 12C by Ll 3,6 V0-F K A3 400KHZ Ll g5 o0 0T SHS 85 o0 WL
328 G by gl Jy Kigd e PULL-UP « 10K (glaciaylie L12C b glast w o oo fiodlw )3

> 033 A00KHZ SIS 3 53 T2C B} Wil g3 pn 45 Sl 0l gy 25 )l 2C sl S50

3,8 4 N FIC bglas gl )3 15-F K e LSl axils Jgb 80em b IS

[2C SN e

Bl b GoLS SuilS 3 cpuand (811 (ks S opd S 02,15 pioars SUS 4 Sy 12C B3 SN
.(..f_L..‘.du;Li.:..JIZC

VCC +5V
12CDEVICE  |RCDEVICE] liac GEVICE
HK
AVR MCUY I l
SCl—r——3 . -
330
SDA |3 E

AU RC ey Jlast V0P RS



AVR gl o€, S0 TAY

BCEST BCSs?

sct b - a5CL
SDA [ <] SDA

233 Jolyh gy 2C oy Blijisle VPP K2
CONFIG 12CDELAY= X
SO il S 53 JVL a6 4 Lol 12C SUS LS 3 s (610255 B 1 o (6300 jlaae X
12C LUl 53 15 200KHZ ol SHS 3 Sl § 53 hn Copgen 0 X .S o slawl 550wk
XS a A g5 15 100KHZ S X=10 Jlie b 40 b 5 &S0 slan!

Jbo o
CONFIG I2CDELAY = 10 '100KHZ CLOCK
SDA &b o
CONFIG SDA = pin
SDA b s ol Ly (2-wire ) 12C 8555 30 b 51 S0 ol ey b 5,50 b5 51,
.J_,..fau.d 6-\3—3*;&:( DATA)
Jbo o
CONFIG SDA = PORTC.7 " PORTC.7 is the SDA line
SCL 4 e
CONFIG SCL = pin
SCL 43by syt sl by o (2-wire ) F2C IS5y 35,0 5 Koo oilm Joloos b 5 S BL I (gl
S35 g $&e 8,5 (CLOCK )
Jta +
CONFIG S5CL = PORTC.& ' PORTC.6 is the 5CL line
I2C RECEIVE , g3

L LS r 3 0015 (2 -WIRE ) 2C Jly oo by b dast 515 20 o8

I2creceive Slave , Var
[2creceive Slave , Var, B2w , B2r



YAY  BASCOM La AVR ol L K 4 cabe Koy
. el Slave x5l (gl 45 uli 505 | WORD (INTEGER  BYTE ¢ 55 pmice S, - SLAVE
5315 12C by et 3 eds il s asls & WORD L INTEGER ¢ BYTE ¢ 3 e S : VAR
cdas e sl s
el I2C J e o b st 4y Sl (6 ol gois gl 2lkas oS jasniae : B2W
el I2C JU e el b e il (gl el gl Sl alaad s XS jasie D B2R

JUa o
X = 0 Reset Variable
Slave = &H40 ‘Slave Address
I2creceive Slave , X 'Gtet: The Value
Print X *Print The Received Byte
Jta o
Dim Buf {10} As Byte
Buf{l} = 1 . Bufi{2) = 2
I2creceive Slave , Buf{l} , 2 , 1 'Send Two Bytes And Receive One Byte

Print Buf(l) 'Print The Received Byte

I2C SEND 5w

b (2-WIRF)I2C by dast 4 wals 2 ol

12csend Slave , Var
T2csend Slave , Var, Bytes

s Slave o 31 (5 4lm &5 < WORD ¢ INTEGER « BYTE g 35 jmata L <l 545 : SLAVE
(BYTE S Al on oS g b)) 2C Gl ot i, JUujl he 548 glsls t VAR
4L <ol sae L WORD INTEGER

ol 12C ‘JL.{).A U-JLI ld_ Jas “ JL.J)I l-glJ" 9“’:;_]5 L;.».;LI PPN LILY u.a.'n.:.n : BYTES

Jto o

I2csend &H40Q , 255

I2CSTART , I2CSTOP , 2CRBYTE , IZCWBYTE il g

[Zestart

I2cstop

IZ2¢rbyte Var , Ack / Nack
I2cwbyte Val

340 g 12C Bl 1855, 55 ( START CONDITION) § 5,5 slng) s, o5 ; IZCSTART
235 o 12C Gl ISy 5 (STOP CONDITION) Obl st el o5 : I2CSTOP

ool L s 5l esls 48 cndd (g At VAR 2,8 #12C WL L b 3ol &G i I2CRBYTE
Iy Coly cuth a8 Ly 1) NACK 5 omly o 3 hem Sadlign (gl 15 ACK 53,8 a 12C
-P-:.Sd Jl.,.‘..l‘l . r:u‘!y—gu

L st sy a8 el LS s ite VAL Latw b 0 2C L G kst & ool S 1 2CWBYTE
.3_,..5‘:0 dL,uJi 12C ‘_r-Lr

Jta o

DIM A AS BYTE
l2¢start '‘Generate Start



AVR glaias, S TAL

I2cwhyte 3 'Senid A Value .
I2crbyte A , Nack ‘Receive Value Into A, Nack Means Last Byte To Receive
Prinkt A

I2cstop 'Generate Stop

WATCHDOG s S VY5

WATCHDOG SY J 25 1.8 0 Sl n WS Jsls w8l ) g9l 3l WATCHDOG ,aul
QUj 8 AS Al Cen(g) a0l asiia Ol u.\.z‘_;ﬁ.,)-u.”,g,q,u:@;,,
OhE (§ e 3 das 3,5 i 1) sy Obes Slp g Ll dows & 45 QB a3y ye il
g Lol Sy o 5 il g ek Seigy 5 S ¢ Ol

CONFIG WATCHDOG =TIME
SLBT gy oy 511y aali e (gl ol 5 0d s a5 TIME QU (5 s 3wy 3,500 : TIME
A2l U Ll 16,32, 64,128,256, 512, 1024, 2048 &l g3 oo TIME (¢l 1 joime pyalis . &S

CONFIG WATCHDOG = 2048

Ceu§ ) START WATCHDOG 5 yous 3| Ay a5l ha 2048 o338 51 oy |y 3 Son  g2d o)

_la_an_(i,.x_:fu_;,lsqt,_._:w;smnnoc « CONFIG WATCHDOG g s 7 l.s.'\
303,5 ,LS" 44 .5 5 START WATCHDOG 523 & WATCHDOG .33, ga (ke S
RESET WATCHDOG 525 Ja w5 OT ,asli 3 Jnd 2 STOP WATCHDOG g

.:};uacﬂﬂg)

Jia e

$BAUD=1200
Config Watchdog = 2048 ‘reset after 2048 mSec
Start Watchdog *start the watchdog timer

Dim I As Word
For I = 1 To 1000

Print I ‘print value
'RESET WATCHDOG

|| JulS FOR wil> ¢« 4 dl> | 545 ;3 RESET WATCHDOG jl 33,5G eslitul iy g 33

22 S 3 S g anhdS 4l La 2048 ¢ dr 1000 ke 4T &S U3 U155 00 g0
L5 334 g0 1ol JalS FOR ailm ¢ il Jsls ;> RESET WATCHDOG 3| 03 S ssbizd 2oy g0
Cmni§ 5 $00 3 Ly plis WATCHDOG asls g el |2 RESET WATCHDOG ) gow> (s slizs

I

.b}w‘_fc
Next
End



YAD  BASCOM s AVR SUal b K y guive Sy
laaisy VY-
3 0ds L STBASCOM Lo ;3 AVR slay, S sladiiy &l_,.J P B ol o
S A ISR Olas by 4y adlises) 4 o g SSbedlnd

ENABLE , DISABLE i, s

DISABLE interrupt
ENABLE intermupt

13y g 93U 4di g 035 Jlad b (5l s nd (o 1 DISABLE
23 g or o3kl By Jo S Jlad (gl 52 ol i ENABLE

b 3 gb ) goen3 o 7 (remly o g1 o iy ) 0 g2ke Waaiy 1Sy a 03,87 Jnb sl
o dSb sl s JLed ENABLE INTERRUPTS | g3 Jaw g il 5 (g ool o i g Bl 0l aas3 )
AAS A 'IJ h‘.;l;’ LPY ] jl asled njl:_-‘ Fr-mr

ON INTERRUPT , o
Mﬂq_,m:dné.ﬂl#ﬁ_,q_,uﬁs_ﬁﬂbmUﬁdiﬁlwx&LﬂJWIdjjasd}L-j
S oo L anlsh by (gl ot S8 5y g KIS e s e iy s iy O (gl S
ON interrupt label [ NOSAVE ]

J;S‘;-‘_,L):oiqulsjintcrrupt@JtﬁJr&uqd@lﬁﬁrUIableLE_,.iJJ:..na_,:
ot a5 00y LS 4o gd ) adiy w5 &S Gl B S e Jlad b | Ladidy ey
SRITL RO (gla o s ¢ ey ey ) b iy 3 4105 ek 457353 0 25 NO SAVE
W3S ol 51 03,50 ealinnd Sojgee 53 Jg Bl kS ally 4l 053 5 L pdS 6,3 (R31 B REG
S s i Al IS (6l 0t a3lind (5l o ples

RETURN (ysdox 51 510053 RETURN w55 addy 5 a8 1 (g1 oS o L;,,,hu_qrﬂ
aidy jhoat 8, e ) RETI Shgie & dil adl b b y5 ot1s «S RETURN ) (08 eolind
3 g ga 03Linw RETURN Ol ye 40 a3 (398 o0 0dlinal

Pl 03T 2345 GIiBy a3 0 IS e o ) Wiy (61 Lo S DU | T
e )IYL: ‘;“1)"' L;'IJL'! J..;L: bl lt::o_’; adadlo

( EXTERNAL INTERRUPT) s, (slaaidy (giss S

P-Ju" abu.‘.’...-]ﬁj‘_g.).‘u.a)s:ijl 'Jq-_)l.';'- wid g Ol -.;.»«JJ ‘J"'.'Q‘::"""L‘;'J-.'
CONFIG INTX = STATE

by (539)3 SR TS fo ol adly (5399 §m 0 N RlG s X g S p &



AVR glajl i€y S YA

AL 5 g 5 S W 5 S p e & & 50 STATE XS il (214 o>

4.&5_, JJ'J C:‘J

d"-'JL;.- a._.i.i_, sl

oL INTX ayly 4 i b cpatly el S Jlos! 23l o) 55 : LOW LEVEL

Sy X ol adsy 63453 S p
G35 Sl INTX sl 4 adiyy pmbiad SO sl e ! 5 : FALLING

A S

.:_,..:-u.o dr)L‘a- 4di 4 Jals KLY L:J-LINTX gl.;uob_,)slbd&du1 Il Cﬁ'IJJ:RISING

BASCOM Lamue ;3 \gT ol ) AVR (glag SCo aiiy glgt YF— Fdgm

INTERRUPT NAME EXTERNAL INTERRUPTS
INTO External Interrupt 0 e )l by
INT1 External Interrupt 1 oSy s 4
INT2 -INT? External Interrupt for some chips Uy S 5l i S T B2 o gl glaaidy
TIMER/COUNTERO INTERRUPTS
TIMEROQ,COUNTERO [Enable TIMER/CQUNTER® interrupts TICO (5l 3 g gn SWtiiy plai 08 i i £ Jai
OVF0 TIMERD overflow interrupt TIMER / COUNTERD (gl s (5 35 o aii y
TIMER/COUNTER1 INTERRUPTS
TIMER1,COUNTER! [Enable TIMER/COUNTERI interrupts TICL (gl 3 g pn sladiiy plad oS S i/ Jlai
OVF1 TIMER1 overfiow interrupt TIMER / COUNTERI g}, ;s i3y
CAPTURE!, ICP1 INPUT CAPTURE TIMER] interrupt T/IC1 51 s CAPTURE (523, 5 diy
COMPAREIAOCIA | QUTPUT COMPARE A interrupt TCY g A Gl Gilkss iy

COMPAREIB,CCIB

OUTPUT interrupt COMPARE B TICH (91 2B L5 aslie plias widy

TIMER/COUNTER? INTERRUPTS

TIMER2,COUNTERZ Enable interrupts TIMER/COUNTER2 TIC2 (gl p 5y 5 (sladiy plas asS” Jlad 25 1 Wi
oC2 TIMER2 OUTPUT COMPARE WShamslia lla? odiy
OVF2 TIMER2 overflow interrupt TIMER / COUNTER2 51 (52 0 4ibs
UART INTERRUPTS
URXC Serial RX complete interrupt UART Loy asls L7 il 5s adiy
UDRE Serial data register empty interrapt UART osls jmun ) O3y, JUo= aiy
UTXC Serial TX complete interrupt UART L g aats i8S b5l adis
SERIAL Disables URXC, UDRE and UTXC UART (slaaii g plas auiS” Jiad b / Jlad
OTHERS
ACI Analog comparator interrupt o8 T aaS” i iy
SPI SPLimnterrupt SPI iy
TWSI TWI interrupt TWO-WIRE ., bl 5l iy
ERDY EEPROM ready interrupt EEPROM 3'suT wiiy
ADC AJD converter interrupt ADC vy Jras plasl iy




YAY  BASCOM ju AVR SLIIY LI 5 guina Ky

Juo o
Config INTD = falling
Enable Interrupts
Enable IntD 'enable the interrupt
On Int{ Label2 Nosave 'jump to label2 on INTO
Do ‘endless loop
Loop
End

Labeal2 :
Dim A As Byte
If 2 > 1 Then

Return ‘generates a RET because it is inside a condition
End If

Return ‘generates a RETI because it is the first
Return ‘generates a RET because it is the second RETURN

AVR sty Ko is1s EEPROM aiil> 1V f-#

POl o adadlm ol s (G Aza s> EEPROM (gl,ls AVR T TL OV - 1 ¥

3 yai 03linal EEPROM 3 b g g Ol (gl o) Ay s

WRITEEEPROM 5o
WRITEEEPROM VAR, ADDRESS
g S dag g g kb y Lll> EEPROM akiil- ADDRESS sl ;3 VAR ize (glyus
Sy IS 23 Slhas b S slag! L5125 - dms 2wl VCC 4 4> 5 L WRITEEEPROM
AZLBYTE L WORD 03bs ¢35 51 aiblom &) dh ooiin 55 b Sl 32 S0 Hilyi o0 03
w525 EEPROM (gl 5 sapiie il sl oo (osigad Lok
Dim var As Eram var type
bl string s byte , word , integer,long ,single ¢ 53 (slasabs 83l 43, o var type 4S8
S sulitnt EEPROM (gl (gl 51 (gl susiie wdl 55 pa Saiges Ladi
Dim ar(10} as Eram Byte
g gn B8 i Haar() ghals] ssile (¢l EEPROM dlaila 58 Jol sty 10 cdla 0l 50

sy L8 EEPROM L5 ol gads sl 5a 1) asi sala sl 55 00 Lad (pigas ®
Dim Eb As Eram Byte At 13

5 oo 5} i EEPROM dlaila 3 13 a0} jo Eb jmils (5lsise

03T sl 53 b g s 5 b Laoshs calibler o jnT 0350 jadeda Oy p0 1> Tas )
S o il 3 53 8 (sl 4 g9
Jua »

L1 1510 Gyl slyie 52 34e 1) EEPROM dail= 9 G 0 sla ool (sl soes aal 0!
(HEX(12315)=301B) .45 j« 30 4 1B sde b o5 5

3,5 o )| JEEPROM ji ol il 53 0315 LSB T )




AVR glasl Sy Sa YAA

$regfile = "853SDEF.DAT*
Dim Ar(l0} As Eram Byte
Dim B As Byte

Dim C As Eram Word

For B To 10
ar (b}
Waitms 4

Next
C = 12315
End

=0
= 2

Ja o
Dim B As Byte, A As Byte
B=12
Writeeeprom B , 1 'store at second position
Waitms 5 'after Sms writing eeprom will be completed

READEEPROM  siis

READEEPROM VAR, ADDRESS
VAR ,ite ;3 g 345 u sil 5 ADDRESS ol s 5] 5 EEPROM (gl yima 5 gimd ) Jaw g
g 3 ol 4 iy i S bl sae S Kl e st 343 40 0,53 BYTE ool g )
AL BYTE L WORD o3l

JUlo *
Dim B &s Byte
Writeseprom B , 0 ‘store at first position
Waitms 10
Readeeprom B, 0 'read byte back

SLEEP claii \0-$

SLEEP sl g1 3 s
3 255 0t e3lizal DLWy Wens ( SHUT DOWN ) 055 i sin (5!, SLEEP (slads
SLEEP | ilisns (gladh LAVR .53 03,0)5 & g ean Oy 55 s sy 5 S2al eaman
3y Sday Al 4 SI 6 0 SLEEP (glalld sldad o il Nl Lge olS aalinad (gl 1
1315 Bt Bl ey s > dh i ol 53 ATMEGA32 43 pai 5 Sem 53 ¥l ol ol

peps bl iy T s S L

( 5,%) IDLE &

« ANALOG COMPARATOR « USART ¢ SPI & 3 Scs s o il y2s CPU (SS IDLE 14 )3
030! (i (SladiBy s TWO-WIRE JU s b3 5l « WATCHDOG ( TIMER/COUNTERS « ADC
b ekl Jli bzl 4l 4 S5 81 Ol b w ( ABh 02 Jl S1) S LIS oS das e
F G S G IMCU) 5 Sor ¢ s (g5 Wb 5 SG Guam ais b g 355 Jlest
LS oty by 4 Glaie ISR 3 e

ADC NOISE REDUCTION .4
« WATCHDOG. TIMER/COUNTER2: ADC 4 3,Ser 33 005 il ge CPU SYS IDLE 2 3



YAR  BASCOM ,u AVR lIal L 4 (suiue Sag
4Ll ek Jlad S1) WS IS o5 aas e o3l e (i3 3 TWO-WIRE Jb o bL3 )
S35 93 ol G iy b g ay0 Jlesd ol el Jlad gl b 0 K5 ST dk 54k
L onl XS g 1 Ay 4 Glate ISR 50 ol (550 e 3 (MCU) S ¢ e
Fer BWSHS 4 s o p e (HALT ) 2Se 2l 4 |, CPU 5 O « FLASH (slacsyS Y00
LS IS 1S G e o]
ol oS Sl 0l Ub ADC (ks W gad L 53 gt 25 SRS (gl iy U6
Sl b n e DA )l ASL el b ADC &S b s ADC iy pgbs b ok
Sei$y ko CADC o5 eladl 4By oMo 543 o ST I 1ADC (51,0 45 gas a5
bUS mmas jujal 235 iy « BROWN - OUT Cvis; « WATCHDOG s + o5t
4 b ol 48y  EEPROM Solil iy o g3 ,asl5 4iBy « ( TWI) TWO-WIRE JU e
Mz ADC NOISE REDUCTION 4 311, 5 Sin Al yi o INT2 o)l aiby 4 INTI « INTO pelas

POWER-DOWN .4
a3h 3l 55 s WATCHDOG « o bt (laaii s TRV R O S rop WO I - R PPN
Jasi ..m;g.- aalal (Al o b 81 Oliilles 4 o { TWI ) TWO-WIRE JU . bUs )| e
@Pﬁ«d’ u.u)bl t.:.-.iLlJJ u.i‘, « BROWN — OUT C,..ud) « WATCHDOG [y i)b" &:...—46_)
ol 4y g INTLy INTO b & b 2 )5 4ddy « (TWI) TWO-WIRE JU o0 bL3 !
Kl S LS e sk oS (5,06 4SS liy POWER- DOWN 4 51 1 5 S &l g3 e INT2

el s U8 CKSEL oy 5508 Jaw 5 543 5ld POWER-DOWN

POWER- SAVE .
So b Kl e 9 ST a0l B ol s oS o\ ol b bdd ol QLSS Power Down e L s -
)A.lls _:51 Y tf;L‘-j LY Jls( ASYNCHRON ) {‘JLO‘.Q.B)'_._.&' QJH ASSR ey 3 AS2 L oA
o2l (:""J: POWER-SAVE .3 « POWER-DYJWN & D gt i I PN u'.ofut}:.ﬁ Ay

s

ST

STANDBY .4

ol a3 g e LS o S sl Sl b di Sy S S A o s ol
b ool Jles S 2l s 85 Sl ) b el 0L, POWER-DOWN 1% {, STANDBY 4
D o Sl M ot 51Kl IS 6 S I IS 3 g gad

EXTENDED -STANDBY .4

LJ.«J.‘;AJJJJ)::MJ.SJOJGJ-JLPLJ&LJJ;[{.J%;L;/&ydgﬂbJ)wxjﬁaﬁh
JL....US X OJJ P S ol o.:l Lo {_JL..SJ_ POWER-SAVE Ji L STANDBY 4% ..l



AVR sla iy s Y40
Sy g Mg S Gl 5 e SHS 6 LS Sy 9K 355 pad plad
BASCOM 5 SLEEP lua i ol Ol g

IDLE , 5ius
IDLE
,J’;&IDLEJ;JJU Jjg.rn)_,:..ﬂ: \J'-" la..»j

Jua

"_JJ._: LS};—"'J‘!\J“"—; L;JJ“’_.JIDLE ;,._]IU'-A._!JLLJ_@ Q)}.;QS[HF[MKJL«J!L'LLZJ P JJS.:O
1 Timerl_ist olo b a0 (6525, ISR 3 0 5liy 25 il eSS el (S e g 16777216 sec
‘JJ";J'JIJQ .U}JO.J.:JJJAIDLEC_JBQ)WJJ&:AISR jl\;..:.fﬂjl_x..__,._x;sdiﬁ.l

$regfile = *8515def.dat
S$band = 9600
Serystal = 4000000
Print “start®
Config Timerl = Timer ., Prescale = 1024
tat 4 MHz it gives an overflow at (1024%*65536)/4000000= 16 777216 csec
Enable Timerl
Enable Interrupts
On Timerl Timerl_isr
Do
Idle
Laop
End

Timerl_isr:
Print *in isr*
Return

POWERDOWN , s2

POWERDOWN
J}-:-JIPOWERDOWN ..Ulb)'} }}go)}"..ﬂé U':I h-—ﬂ};

Jbo o

power-down Sl 4 JU ;s Doy pus 4 power down s start oledS Jw ) Llanl s 5 S
JJISRJaJ_.;)LL:.!JJL'ﬁi_j!Jf{:aINTO QHQn&}JYL!JJL;&JLa&lQJﬁJ: -JJJJ‘
db_f.......:.a_u_:4.__.retu‘rnfromp0werdown«.JS[SR}!;.LS’_,,_jiJ,._HJ;Sd-lﬁHJJLad::-JG
b g 1SS Ligy b2y e power-down S 4 g ) Ss Sdama 5 Sl

$regfile = "8515def.dat
$baud = 9600
Scrystal = 4000000
Print “start"
Config Int0 = Riszing
Enable Int0
Enable Interrupts
On Intd Intd_isr
Print "power down"
Do
Powerdown
Print "return from power down"



Y4 BASCOM 45 AVR oG4 S, it Sy

Loop
End

Int0_isr:
Print "in isr"
Return

End

POWERSAVE  yius

POWERSAVE
403 93 S 4 ey mh g ol g5 e POWERSAVE & 50y 5 Ko 5 gis ol ka s
et iy 5 o g5 0 Sl SAS 1y 35 eyl b ol 3 350 e ealized LS e SIS 3y S
AS 4 8 TOSC2 5 TOSCH wb 3 52

(BOOT LOADER FLASH SECTION) BOOT alail> L8 V5

Slealb b Lol i 5o 5l is BOOTLOADER (giis «5 AVR (sta ) 5y Ss FLASH alail>
Sl Cand 5> (53005 Wby ol edd K25 BOOTLOADER 4 APPLICATION
St Sgd 32 4 ey S ) 55 BOOTLOADER ababl o3l 243 o o005 APPLICATION

wZol sl G BOOTSZ1.2

A is ASSEMBLY 0L @ aali p 228 4 4 30 1o BOOT adblo a5 ,m

BOOTLOADER b , 4 53 5,1,

a‘ﬂsu.;)}\a): -3 g oJL&.’:.JC.....u&sJ )bﬁ J.-Jéi u'o-.‘b'i LS'J" Q|_,.'|' ‘J‘BOOTRSTL;-&:-!J‘):;J“
3}-:- S ML)JQSL;;JJJ L C—M|$0m0;:....d‘_$) )IJJJ_ IJ"'JJT J...:ul; (1) ehls S MLJJC..?-

BOOTRST oy b dae g sy 3 o1 linl YV=F Jgtm

BOOTRST RESET ADDRESS
I(UI_NIT’ROGRAMMED) RESET VECTOR = APPLICATION RESET (ADDRESS $0000)
O(PROGRAMMED) RESET VECTOR = BOOT LOADER RESET

4Bl Cead 53 IMP L CALL il s Jouw i il g5 ot BOOT dhabl= o 02 5505 Koo &
3 S plal APPLICATION

BASCOM kw3 BOOTLOADER 4 i
APPLICATION b (sbx ;4 ;5 JMP SBOOTADDRESS 55 b 1y s BASCOM Jnoma o

@by 048 (555wl BOOTRST .o J3d &S Gy 3355 5, BOOTLOADER aib , 4



AVR gty e YAY

53 IMP 30000  gisd baur s 45 Cuh S5 4y p3Y 043 o 12l o (§) ~ BOOTLOADER
5,5 b FLASH sl $0000 ;00 & 01y o BOOTLOADER walj ol

Jbo o
$regfile = "MBDEF.DAT"
Scrystal = 8000000
$haud = 8400
Dim A As Byte
Do
For A = 0 To 10
Frint A
MHext
JME SFB0D
Loop
End 'end program

shoot = $£80
Main:

SBIC PINB,1
RCALL Main
JMEP 50000

il 0k (835 aal p BOOTSZO,1=11 5 BOOTRST=0 slmn jpd &5 (59 52 Yo e s
S g 3 3355 o Olmel PINBLL &4y 5 43 $F80 oot & e (5 3 e il e gl
A3l ey 4l & Gl s Sy gl g 0 350 e |l MAIN ail- o)lig3 424 YU &b
Wby 5o hd el 5Ll ojlso (50000) FLASH bl ghizl FELIE P -
aali 3t osles by gt ol Jb e S 4 Sl o Jley! Y e a5bss 75 APPLICATION
XS o ldy aalsl (SF80) BOOTLOADER

L5 0l (6505 4L BOOTSZO,1=11 y BOOTRST=1 (gl 54 45 o 53 Wy Sl 52 ¥
Je Jbw )t 3} ms APPLICATION aali py 55 wad; $0000 v ol e (8 ) e wali 8y
PINB.] al 5 &S a i » (SF80) BOOTLOADER sl s a5 auli py (8h,t Jb o 2oy 42 2l
oy paisl by 2sh g 1t MAIN adle- o5l g0 LALVL L &8 e 52 g 240 o Oloutdd
5T 055 (30000) FLASH dasls (gland uysl 51 sl st Al oy il & Jls (i
A el g

BOOTSZ1,2 (s\a} b S5 aolip g & a9 b 3 TA-F dodor 3k BOOT a3 44, ol

Spd 4B S

ATMEGAS (5!, BOOTSZO,1 (s 3353 Jaue 55 BOOT il Jltia itz YA-F J o

hoorsza poorsza | Bt | puses | AERISIES | Radremer | Aot
1 T 4 | Ox000-OXFTF | OxF80-OXFFF | OxF80
1 o |38 | s |0w00-0xEFF | OxFO0-OXFFF | 0xF00
0 v |32 | 16 | 0x000-0xDFF | OXEGO-OxFFF | OxE0D
0 o | 102 1 5 | 0x000-0sBFF | 0xCO0-OxFFF | 0xCUO




YAY  BASCOM ,u AVR LIS L IS 5 g Sur
u...ab- ‘_glb‘_q..l.:.!aﬁz 3y ey VY-F
DEBOUNCE ; g
25 e 5 S Sl slok wh) G5 Ol g n s ol e s
DEBOUNCE Px.y , state , label [, SUB]
S G380 Sl e State ol bate OF 4 4JS 45 e PINBL asbe sloL PX.Y
Aealyst g0 48 pley (5l L SUB g Ll g B ngd o 5 ol w state by odd el S
Qﬁ‘_’aoblﬂ.ﬂ'-lrs&ﬂlﬁblﬁ%ﬁfbbhbﬁx}&id.rlable L.....-.J‘-J.vd.;uflﬂdb-b
I, STATE -b;:' }g'l_, JJ,-:-‘J.O OJ.“JJ- o uﬂ.'ua.:' 4..11:'_: Ll.'.:' Ly .l.'.sda s Sl e g
i3 81 5048 ekl b ojlisa g 5 g g alanl Lt (o5 0a) 25ms Dode AL wtls
S o lable 4y 5,8 el ps S Sk s JFQIJQTMQnJﬁJ,ﬁgl{m)
835 s b3 Sl 4y A Cemby 2ol 54l ot sl g5 Jal gy DEBOUNCE Sped &S Slaj
-

Aty S state M- S Sle 4 Bt DEBOUNCE ) i @

KS o gasiia |y 335 g 3o DEBOUNCE ) s 3 eslind ol8ia 53 65 (5, (stine S0 ol

CONFIG DEBOUNCE = VAR

345 g3 (Shve Ky DEBOUNCE &5 b3 oo 4Bl mr jp Lol Ly s VAR
By gr 38 3 (8 3 s o e 1 25ms gl e

St o
Config Debounce = 310 ‘when the config statement is not used a
‘default of 25mS will be used
Do
Debounce Pind.0 , 0 , Pr , Sub
REET T label te¢ branch to
LT Branch when P1.0 goes lowi(0}
B Examine PD.0
'When Pind.0 goes low jump to subroutine Pr
'Pind.0 must go high again before it jumps again
'to the label Pr when Pind.0 is low
Loop
End
Pr:
Print "PIND.0 was/is low"”
Return
PULSEOUT s

453,58 slond g Gl ) 1 g SHS @ a2 4 Gl K Dl 52 ol a5



AVR gl i€, 5 YAE
eosh 1l AMHZ 388 5 6h oy b ot Ol Dode
PULSEQOUT PORT, PIN, PERIOD

Sy sl 5SS apled ek OGS 20 L s PIN ol yd> i)y U PORT
S b L jmizs PERIOD ool PORTAQ (glas 4 PINSO ; PORT=PORTA JUs )b 4 "l
PERIOD _ilaj doly Ll g jio b SO Ghie 53 aly 45 ol glog Sl olhad 0liS asiele
b Sl S 3 oliid Sy g 53 e US w1 3 o 02l AMHZ iy S 51 &S 808
Lo doles eolinad b aasli 51 3035 (gladl slaul (gl A8 o ydS Jlade o) 5as gl s
20 ol s men ol

AL Sl 3 4y Caad s At 53 S e NS wly aady 03,5 sSaa b g

.})i)ﬁﬁ)ﬁ

-“h‘”*ﬁﬁ)ﬁg“ﬂ'{’“"blﬁt{ @

Jta o
‘J'"“_-" \V—F’J.(_.:J_’,-:ldo Jl:.-.ll JJL"L_{:!_JBB}JSJ )Ijjdl-"-)) PU]S@OU[JJT-.A#%SJJ}-#JJ

dades Ol 1y porth.0 Wl o 5
Scrystal = 4000000

Config Portb = Qutput 'PORTB all ocutput pins
Porth = 1 *PORTB. 0=1
Do
Pulseout Portb , 0 , 1000 ‘generate a pulse
Loop "loop for ever
End
PORTR.0=1
_j GRMERATE PLALSE ON POHTB.0

1000 = 1us = Tms CREAT BY PULSEOUT

PULSEOUT ) s Jaw g o slawst Wl VY-F S5

PULSEIN g
PRl 01 Gl 5L ey Gl Camdy el g Oley de Dl e s ges (b da g
S5 Jltet]
PULSEIN var, PINX, PIN . STATE
SPINX aoas o gla 55 5315 550 Olaj Sode o5 L WORD 03la ¢ 43 51 (G jociia Var
w PIN=1 4 PINX=PIND Jita b & zun 355 Olial (Sl 03,30 4l 2058 astla 55 PIN



Y40  BASCOM Lo AVR 2l L LIS 5 sivn Sy
Sk Condy i gLiae a0 02U 14 0 Wiy STATE .od PIND.) 00 Olowial (Gline
LI | ey | L’.i]a;.éa_,jgl.‘.w,ﬁ;dtmqua_ﬂll ﬂ.,(]‘_,i.&:;»c]a...
350 4B S NS0 2016 SIS Ky A8 e eolinad b al 1S a5 s
Doda oy it koS 3 5 2l Sl S 0 S e ool & Wb e 20150 aly G T00s s
65.535 oo 3 & iype ,3 il 65535us=65.535ms Llg e bl Coandy kS m Ol
Ullest ate y S o hiy aalsl Pulsein ) giwd 31 dag el 5 gl ot RSO iS by Sony 450 Ls
Oy 8030t 5o Uast sloal 31 mate ol 035 s b Al e lad 342 0 SG ERR U

‘.L..S_' aslazal
JUo *
Dim ¥ As Long
Baud = 9600
Conflg PortB = Input
Pulsein W , PinB , 0 ., 0 ‘detect time from O to 1
Print W ' 100 WILI. PRINT 1000us = 100+*10us
Loop
End
PORTER.O
| 1000 us
PORTBO el ot s)ly Iy YA-F SS
SOUND JJ;nné

a5 dltedda by gla 0 Ols e s ey ol e i
SOUND pin, duration, pulses

gatta oS ik (6 i b 2B Duration A2l L) g 4 PORTAD 45l s VO 31 S ¢l PIN
Al 0o ool 5 YU Oy ot BSLLG pulses pmate b ol s sl L) L ol suiS
b 4l 51 S BUZZER L Sl oS Sl 1l slawl (6 2l jsmn b 51 adesdd Jlals g ga
PRI T1P % LI R W

ba oo 31 Gads (sla ilS 3 alewl (g1 5 gh pad aeeyi (330 (gla LS 3 slal (6l pns )
walad asliz

LA 65538 U | 31Aet o sl duration 5 puises Tass )

Jbe o
SCRYSTAL = 8000000
CCNFIG PORTB=0QOUTPUT



AVR LSS YA

SOUND PORTB.1 , 100, 10 'LIKE BEEFP SOUND
End

10{(Pulses

rd
A

Y
s
- I
—

—> PORTB.1
10u8*2=20us

SOUND i3 daw gi 0ds sloml ol YA-F S5



EEPROM (sl 4l
2-WIRE _Jb

AT24.. 5w slnadail> &I‘,Jl S VY
G e oS e S L kil L VY lacs b nals Sl 6 S5 &S ik
il 4 G U o alabls oS Sl sldas L 53 e aslazad WS o JUl (g5 e sloadails
LS (st My S oy S gt e ey 31T S 1 (6 20 (Sl oS 34 e sy 6510
S LN Tl S play Kabls s
(2 WIRE) =) oty 31 el JU o BEPROM (sladdiil I asng iy ATMEL S5
RURU S VTR PN PR PRy Vi {:1_,_'& b 03 S w15k 4, AT24 S 3120

2- WIRE JU o gladlible- 151 V=V J g

DEVICE SIZE (BITS ) SIZEA(I(I;\];:TE} I\Mli(uls.ER ADIIJJI;EBM:’
AT24C01 (K 4 1 NONE
AT24C21 1K 8 1 NONE
AT24CO1A K 8 8 AD, Al A2
AT24C02 2K 8 8 AD, Al, A2
AT24C04 4K 16 4 ALA2
AT24C08 8K 6 2 a2
AT24C16 16K 16 A NONE




nvR ‘;LA_JJTS,J{? Y*A

AT24C164 16K 16 H} AD, AL A2
AT24C32 2K 32 8 AL AL A2
AT24C64 64K 2 8 AO, A1, A2
AT24C128 128K 64 4 A0, Al
AT24C256 256K 64 4 AD, Al
AT24C512 512K 128 4 AU, Al
AT24C1024 1M 256 2 al

{ b amio Jpedam asbsl)

AT2402A/04A/08A sl g 5 (B na

soge 33 3835 Al |, ATZACO2AMAAIBA (lanlailm gl gl i gus 5o 42 o 13 dhudtd iy ) 53
Gy 3o pups T aliile 5lp 5 b B (KK 5 Slasiin -V JS2) ey oS 5
B P P I I T P e e TV S0k

JJ‘J&UHIGJLS(SLA‘SWJJ‘:SJW .
(YOC =4.5V 10 5.5¥) 3.0}
(VCC=27VI1055V)2.7

{(VCC =25V 1t05.5V)25
(VCC=18Vto55V) 1.8

8bil #5172 =y gems AT24C04 () 0 Jo )5k &3 A2l dladla cadilailon o
2- WIRE = g Jal3 )l colyli @

Sah BalS gl o 53l (g, 9 K00 el (gl la

wijla g0 blS ) culids o

2.7 =25 — 1.7 s\a3aly 5o 100KHz « o 35 3¢ 50 400KHz Lals )l
S b (g 5! pila 55 ouliiul (513 WP { WRITE PROTECT ) (i g3 3 lalia Gy glols »
b8 g i g L

it (5102 10ms parnSle ola) 0

Sl 100 15 sl (g logls »

5L 000,000 G il i eabils o

Eran pos

JEDEC SOIC 3 TSSOP . PDIP ¢l il 40l o

(5shs G S 53 @

L
A0 spvee
A2 TAwWP
A2[03 &}sCL
GND O 4 S5[1SDA

JEDEC SOIC y TSSOP « PDIP giyl 5o AT24C02A/04A/08A leabile glawb LS5 VY Jﬁ



Y43 2 WIRE Ju o EEPROM gladkiita

Jli_,..-d'a.ila-gglnqliajﬂ.& Y-¥ d".b_-

Pin Name Function

Al- A2 Address Inputs
SDA Serial Data

SCL Serial Clock Input
WP Write Protect

NC No Connect

et B 4alS 1024 /5127256 &) goor 43 4adl> \Zopy 8192/4096/2048 5iaks (51510 AT24CO2A/4A/08A

Slely 35U jleslizal 8 oLl jo g anie 3 g lod gladeoa 13 518 gl Bley ol s
el s el Y2V 5o 55 daalable (618 (Gand gdous . Bledd (5 g S3L sl oS

il 518 slaedgame TV J"J.‘a:-

rating temperature _ -55°C 10 +125°C

Storage temperaturc 65°C 1o +150°C

Voltage on any pin
With respect to ground -LOv o +7.0

Maximum oprating voltage 6.25v
De output current S.0mA

iy (Fpae Y-V

(SCL) Jlm SHS wly
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JU . EEPROM )3 ok ;25 glaj ol Sl $-Y K&

BASCOM ke 3 1y 01 I2CSTART | yiwd b Ul y5 ¢ 5 START CONDITION laf : START
58 sl

Al ol ey &S cadd giesn a3 eyl Olea skt DEVICE ADDRESS
SDA b b st a1, 31 155 e ZCWBYTE ADDRESS g Uy g ok sl sty (5} p3l0n
Wk RIW = 0 g a5 LS 4 i, 25
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335 g» Jus 5l SDA
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Comment Pattern Quantity | Components
-22UF{16v) RADX.1 4 C5,C6.C8,C9
100NF RADO.L 1 Cl13
1000(25V) RADO.1 ! C12
10UH AXIALOS 1 L1
10k AXIALOG.3 2 RI1.RI10
L5-32PF RADO.1 2 C10,Cl11
M AXIALO.3 1 RIN
LN4001 AXIALO4 1 D2
1k AXIALO3 yi RS, R13
Tuftantalum) RADO.1 2 C2,C3
lu(tantalum) RADO.1 1 C7
220 AXIALD3 3 R2,R3,R4
2200U(25V) C2200 1 Cl
33k AXIAL(3 1 R9
4.7K AXIALOJ l R12
T4L5244 DIP20 1 Q4
741847 DIPI6 1 Q6
7805 SIP3 1 U2
7812 SIP3 ] Ul
7SEGMENT_3PART TSEG 1 D3
BC337 NPN 1 Q3
KEYPAD4*4 SIP8 1 C4
LCD16%2/16%4/20%4/20%2/ 16| SIPL6 1 el
MAX232 DIPI6 1 Q7
OPO7 DIP-8 1 Qs
POTS5K POT 1 R7
POWER LED RADO. 1 LED4
RELAY RELAYAF 1 Ki
RELAY OUT POWER3 1 J6
RESET §W PB 1 $2
SW-PB PR 2 83,84
XTAL §MHZ XTAL-1 i Y1
Im335 TO-92A 1 12




Yy lor sla%an

ANALOG( 632 &5, f w8, 5l5) POWER? 1 iy
AVRGad i (glay S 51 S DIP40 1 Q2
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= ;3 DEBOUNCE 50 Jhe) oda . dAdas Cord g et ot 40450 ikin Sl 51 a0
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DO - LOOP i Josls acali (61 ! . Ao s 25 DECLARE g2y ko yi DECREMENT
o) 25 30ms Olas e 5l ASl pie by 8150 oo Olocel PINC.O 4y 1Azl 5 e aloil
A IS 0a b a3 0 a1 OF B des by e ST 0L 04 (6 5 ¢ 4
S S Glawtal O3 3 gl SV gyl b 53 545 g |2 DECREMENT o 535 5 3,8 s
.3 g gt Olonal Jya e @ i..»PIND.}' byl agk e el day daat g el Slal (g G AL
2 INCRMENT bl 135 55 5 2 4b g0 o5 2l v A 34e DECREMENT wil 5 50
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LT I POPILYYY
AAUJg .

sregfile = "M32DEF.DAT" 'megald? used
scrystal = 80000040 ‘internal or external crystal
Config Ledpin = Pin , Db4 = Portc.l , Db5 = Portc.2 , Dbé = Forte.3d 7 = _
Portc.4d , E = Portd.2 Rs = Portd.3 ‘'led connecticon
Config Led = 16 + 2
Config Debounce = 30 ‘config debounce delay
Dim A As Word 'dimension a
Dim Lsb_a As Byte 'dimension lsb_A{use to keep lsb of a)
Dim Msb_a As Byte 'dimension lsb_a{use to keep msb of a)
Ddre.0 = 0§ : Porte.0 =1 'pinc.0 pull up resistor ective
Ddrd.7 = 0 Portd.? = 1 'pinc.0 pull up resistor active
Declare Sub Increment ‘ralled when increment button pressed
Declare Sub Decrement ‘called when decrement butkbon pressed
Readeeprom Lsb_a , 10 ‘read 1sb of a from add 10 of eeprom
Readeeprom Msb_a , 11 '‘read mab of a from add 11 of eeprom
a4 = Makeint{lsb_a , Msb_a) ‘attching lsb and msbh due te make A
Cls ‘1ed cls
Led A ‘show &
Do

Debounce Pind.7 , 0 , Increment , Sub ‘Read Push Button repeatedly

Debounce Pinc.0 , 0 , Decrement , Sub 'Acts When Become Low
Loop
End 'end program

Sub Increment
Cls
Incr A
Led A ; " °
Home
Lsh_a = Low(a)
Writeeeprom Lsb_a .
Msb a = Highial
Writeeeprom Msh_a ,
Waitms 4

End Sub

'load lsb of A to wvariable lsb_a
'write 1lsb of a to add 10 of eeprom
'toad msb of & to varliable msb_a
'write lsb of a to add 11 of eeprom

10

11

Sub Decrement
Cls
Decr A
Led A ;0" N
Home
Lsb_a = Low({a)
Writeeeprom Lsk_a ,
Mzb_a = High(a}
Writeeeprom Msh_a |
Waitms 4

End Sub

10

11

eala ol jlj MUJJ__)l -L_n.lLA.; aalatl Lb.l:ls U.L;IF;- ‘5‘)‘ L’lgf'; LSLAJ_,:...AD J" J._:.h‘ﬁads‘_’.‘l‘)_,..a B

Aalas
4&“15 ®
sregfile = "M3ZDEF.DAT"
$crystal = 8000000
Config Ledpin = Pin , Db4 = Portc.l , Db5 = Portc.2 , Dbé = Portc.3 , Db7= _



AVR Lol iss e TAY

Portc.4 , E = Portd.2 , Rs = Portd.d
Config Led = 16 *= 2

Dim A As Byte

Config Pinc.0 = Input

Config Pind.7 = Input

Ddrc.0 = 0 : Portc.0 = 1
Ddrd.7? = 0 : Portd.7 = 1
Cls
Do
I1f Pind.7 = 0 Then Incr A
If Pinc.Q = 0 Then Decr A

Led 38 ; " 0"

Home
Waitms 250
Loop
End
LCD 16*2
55
—) O
I
884 u3., ssums8E: o o
1
T T 1 =
= —— <l PBO POO |—
- — Pan1 P
e —] B2 PO2
‘i’§ —] PR3 PO —
— PB4 PO e
— pas P
— pos PD8 f——
— P87 PO7
PCO
PC1
5k PC2
PC3
PCa
— PC5 AVEC [—
— — PCE AREF [
- ATMEGADZ

STARTER KIT 3 2 53 3 5ca g 8" Jlath aabiyy (510 s s jhtn V=A |03

XY ddS i Kl Y-A
Colgnds 3 S 4 REGFILE s b lad el ol il gs ATMEGA3S2 5,800 gl 3 4l
s ds e3Uital 16%2 ¢ 5 LED 5 a5 4l 5 55 Agled ool by Saa K03 syt 1y adlp ol Ml g
15 gobea b S 8 ode GETKBDO Jobe w b g 203 0 elilpsn A0S wmido Lo
Slal (glias 45 F3, SPACE (slws s F2 4JS « BACKSPACE slws 4 2L F1 IS S1cils £,
ol CLS gl 4 SETu ¢ 95 kst (gliad (glias s ENTER « J 3 o 5l (sbas 4 F4 (LCD



VAV e s

By ks b 8 alde!l sl JLaTlA-A IS G 5545 S Ot 3 sk SISTARTERKIT 5, 5

15} [1a] 1] 2
fw)[o][e]
7(s][5![4]
3)[2)[1.[o]

STARTERKIT 3, ;5 GETKBD 5205 b i st a3 S slel

Sregfile = *m3Zdef.dat"

Scrystal 80006000
Config Ledpin = Pin
Portc.4 , E = Portd.2
Config Led = 16 * 2
im A As Byte

Config Kbd = Porth ,
Cls

Db4
Rs

Debounce

Home

Do

& = Getkbd()

A = Lookupi(a , Read_key)
If 3 < 16 Then

Select Case A
Case 0 To 9:
Led A
Case 10:
Shiftcursor Left
Led * *
Shiftcursor Left
Case 11:
ghiftcursor Right
Case 12:
Home
Case 13:
Locate 1 , 16
Case 14:
Home L
Case 15:
Cls
End Select
End If
Loop
£nd

Read_key:
Data 13 , 14 , 0 , 15

AJUJJ -

Porte.1l , DbS = Portc.2 , DbE = Portc.3,Db7= _
Portd. 2

= 50 , Delay = 255

'numberd. . .9

'Fl {backspace}

'F2 {space)
‘F3
'F4

'ENTER (NEXT LINE)

'set (clearscreen)

'end program
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el i 7]
— [—m :3?: o o] oF (o)
o s — ]
PE3 PO
™ pod —
] 205 —
ABe 06 f—
Pa7 ngt f—
~— Ao
ACH
PC2
]
P4
N — s e }—
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T RTMEGRIZ )

STARTER KIT 3 5 3b FxF S wouins S0 ik A—AJS:.

5ol WS i Sl YA

s It umin CLOCK b Tl 00 (5o Sy CONFIG KEYBOARD yins ks g SdSdmir
sawn (A-A 2 leat fua e PINDL6 aly 4 S asinw DATA L 5 PIND.S ol
S Sl e 0 T k3 (8 ol by e K0S e 1 LS St i GETATKBD()
AlSamio 3l SO b o Jle o 8 S KEYDATA Jgar (ol ool o Jade S5 W
Ly do g A S amies N oddd a3 AJS L 3 gl e 0 ils 8 Sl 5 OF Jales (St ik
3,8 o AP A i 45 g edd odil g3t GETATKBIX )

Sl Ugt v by b W LCD LSOl L F g =y = ] ladldS O 2 Ll ol 5o
5 ohd Sk led amis plas (44 ) DELET &S 03,25 L > S dalys &S > o O
HOME & L LaidlSe ( 56 ) HOME &5 05,58 b .45 o0 oy Jot O 3 Ll 45 Lai0lSe
laslSea g 03 S 3 Oyt wb = (8 ) BACKSPACE 48 U503 Loy, 0 ((Jd e 5 0p20)
boale 5o 9 AS o by ol B 4 LSOISU (13 ) ENTER Al 05,55 b tile g O 0
RS o g el ) 40 Oy 4 LOSU (9 ) TAB aaSy 3 03,03

4&“;5 L]

*M32def.dat"
goooooo

sregfile
scrystal

n o



Y0 e gy

36,

0

0
0

Config Ledpin = Pin , Db4d = Portec.l , Db5 = Porte.2 , Dh6 = Porte.3,Dbl= _
Portc.4 , E = Portd.2 , Rs = Portd.}
Config Led = 16 * 2
Config Keyboard = Pind.5 , Data = Pind.& , Keydata = Keydata
Dim A As Byte
Waitms 500
Cls
Main:
A = Getatkbd({)
Select Case A:
Case 50:
Lowerline
Case 56:
Home
Case 44:
Cls
Home
Case 52:
Shiftcursor Left
Case 54:
Shiftcursor Right
Case 13:
Lowerline
Case 9:
Shiftcursor Right . 4
Case B:
Shiftcursor Left
Led " ";
shiftcursor Left
Case Else Lcd Stringil , A)
End Select
jmp main
End
‘end program
Keydata:
'normal kevs lower case
ata 0, 0,0 .0¢,0,0,0,2?7,0¢,0,0,0,59%, %, &LI5E ., 0
Data J ¢c,0.,0,0, 113,49, 06,0, 0, 122, 115 , 97 , 118 , 50 , O
Data O , 99 , 120 , 100 , 101 , S2 , 51 , ¢ , Q@ , 32, 118 , 102 , 116 , 114 , 53
Data u 110 , %8 , 104 , 103 , 121 , 54 , 7 , 8 , 44 , 10% , 106 , 117 ., 55
Data & , 44 ., 107 ., 105 , 111 , 48 , 57 ., 0 , 0 , 46 , 45, 1us , 48 , 11z , 43
Data 0 , 0, 0, 0, 0,92 ,0, 0, 0.,4¢.,13 ,0,0, %92, 0,0
Data 0 , 60 , 0 ., 0, 0,0, 8,0,0, 4% , 0,52 ,5%, 0, 0.0
Data 48 , 44 ., %0 , 53 , 54 , 56 , 0, 0, G, 43 , 51 , 45, 42 . 57 g, 0
‘shifted keys UPPER case
Data 9 , 0, 0,0 ,0,0¢,0,0,0,0,0,0,0.0,0.,0
Pata 0 , 0,0, 0,0, 8,33 ,0,0,0, 9 , 8, 65, 87, 34 , 0
Data 0 , 67 , 88 , 68 , 6% , 0 , 35 , 0, Q0 , 32 , 86 , 70, B4 , 82, 37, 0
Data 0 , 7B , 66 , 72 , 71 , RS , 38 , 0 , 0, 7 , 7?7, 74, 85 , 47 ., 40 , O
Data Q0 , 59 , 7% , 73 , 79 , 61 , 41 , 0, 0 , 58, 85, 75, 48 , 80 63 ., 0
Data Q@ , 0, ¢, 0,0, 9 .0¢.,0¢.,0¢.,0, 12, 9% ., 0,42 ., 0.0
Data 0 , 62 , 0 , ¢ , 0 , 8B, 0, 0, 4% , 0 , 52 , 55 ,0,0,0.,0
Data 48 , 44 , 50 , 53 , %4 , 56 , 0 , 0, 0, 43 , B1 , 45 , 42 , 57 , 0, 0
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LCD 16*2
LABCDE FGHIJ
8¢ 3., mmysymss —] 70 o0 |—
v|e w|njo) ledel e — P2 PO2 PC_CONNECTOR
5 e PDa ON STARTER KIT
— Pa4 PO4 [ ‘
— — PB5 PO5 )
- — — PO PDE o]
- — ez PO7 f— S
£ - pco
* —_l PC s O—
PC2
T = =
j::l—1 —] PCs AVCE [
T — PO AREF jm—m-
1 _J_ ATMEGASZ

i3S S ks Kt Jas A-A K2

el ¢nU‘ﬁ O-A

3 PINCO slagsly .ouul 2ii asliz.d 8MHZ Jliwy S 5 ATMEGA32 g5 35 5wl oot s
ke Ky $0303 Vg 4 Ced odd e gl 4 Adds el r__h.a slaals & PIND.7
¢« oga 03,08 bads 5SS A &S Sl ocd el Jlad Ll PULL-UP (gla corglie 5 Mot
242 oolizd WAITIS 5 2ws 511wl Oloj slasl (g b, ol 5o Dyi o Lol abo g &b
BASCOM 515 SIMULATOR a5 sl ol . 3lns Lo sl U 1) Ola cysh sl 5 n L o

Wl V-A S5 ke 0350 ol ot Szl Lhos WG IS )b oy

Sregfile
Scrystal = 8000000
Config Lecdpin Pin ,
Portc.4 , E Portd.2
Ddre.0 0 : Portc.0
Ddrd.7 0 : Portd.7
Config Led = 16 * 2
Declare Sub Incr_h
Declare Sub Incr_m
Din S As Byte , M As
Dim A As Bit

Main:

) 0 : M
Cls : Home :
Do
A

0 : H 1

Pinc. 0
I1f A = 0 Then
If Pind.?7 0
Locate 2

1

"M32def.dat"

b4
., Rs
1

1

Porte.l
Portd.3

, Db5 = Portc.2 ,

Byte , H As Byte

Led “time:*

Call Incr_h
Then Call Incr_m

wl, o

Dbé = Porte¢.3,Dbhi= _



vV sAee slady

Led "= ; H; " : M ; ":1" ; B

Waitms 295
Incr S
If 8 » 59 Then
5 =10
Incr M
Shiftcursor Left , 2
Led ™ "
1f M > 5% Then
Incr K
M=10
If H > 12 Then
jop main
End If
End If
End If
Loop
End
Incr_m: ' OR Sub Incr_m
Incr M
If M > 59 Then
Cls : Home : Lcd "time:*
M=0
End If
Return '0f End 5ub Incr_m
Incr_h: * OR Sub Incr h
Incr H
If H > 12 Then
H=12:Cls : Home : Led "time:™
End If
Return 'OR End Sub Incr_h

LCD hug Oy, st 5-A

By 4 By, by Ol 5038 il y> TERMINAL EMULATOR dame 315 (2o el p o
ale= TERMINAL Jasee 3 asliy izt 53 das g Jlsl LCD o« I NI
10 Wiy e loles &8 i 5ygm o iy b 345 g 4y INPUT TEXT THEN PRESS ENTER :
P ok o by pl gl { ool web p ENTER S O3l 5l Jal sty Jub S
38 o plol img o loni SSIM Jane g5 o Julows G BASCOM 11> SIMULATOR buy
TERMINAL ko g5 1y adl s ol Olyi g0 53000l b )3 4 STARTER KIT 5 » Jlat L

S )2t 5 03,5 UPLOAD < BASCOM ks EMULATOR

wi, o
Sregfile = *M32def.dat"
Scrystal = 8000000
Sbaud = 9600
‘$sim

Config Ledpin = Pin , Db4 = Portc.l , Db5 = Porte.2 . Dbé = Portc.3,Db7= _
Portec.4 , E = Portd.2 , Rs = Portd.3

Config Led = 16 * 2

Cls

bim A As String * 10



Dim Pice As String * 1

Dim L As By
Dim W As By
Dim X As By
Dim ¥ As By
Dim I As By
Do

Cls

Home

Input "INPUT TEX'!' THEN PRESS EIlITER:"

L = Len(a)

ta
te
te
te
te

For w=1To L

Pice = Mid{A , W ,

1)

Y =16 - W
For I =1 To Y
X =16 ~ I
Locate 1 , X
Lcd Pice
Incr X
Locate 1 , X
Lcd * -
wWaitms 1Q0
Next
Next
Wait 10
Loop
End ‘end program
BASCO M J
B8Y »3. sspnmanas —{ e
— P}
b - ea |} —1 PA2
i T R =l
— Pt
— — Pas
B o — Fan
- —tm w1 PAT
—]pco
pC1
pC2
pC3
PCd
—i pCs
— P8

AVR gl iS, S YA

pPO2

PO
PD5
PD&
PO?

AVCC

AREF

— e )

ATMEGARD

12
10

MAX232
13

COMM PIN AT PC

Lo bk

LCDLJJU!})}I{UMU)!LQ'IJ{O-U-‘L‘.:J‘AA ""'AJSJ

TEEERER

L
L1

LM335 sbs guins haw g LCD g3, » b ol V-A
83Ut ADC (SLglllS 51 S, 4 oits 5ub 4 OF Jlail 5 LMI35 (5les g 31 aulip cpl 5o
J,J,qwtﬁ,;.;u,smcq“thQJiF&g;Lgqu.Lwas S 2 0L
ke glady et 5 LM335 5 LM2350 I MI35 glghe 55 5 ol o gl (glos b Lolize o

et} e.Lai ‘\—AJS_‘-))LM135 dﬂdb)r—iﬁd%@



A & R PR L

LMI35 5 e glos gla ) potin (51 rlinst (glazaly Y—A g

DEVICE TEMP RANGE ACCURLCY OUTPUT SCALE PACKAGE
LM335/335A =40°C o +100°C 1.5°C +10 mV/i'K TO-92/50-8
LM235/235A =40°C 1o +125°C 1.0°C +10 mV/PK TO-46
LMI135/135A ~-55°C to +150+C 1.0°C +10 mVFPK TO-46

TO-92 JOE e
Plastlc Package Metal Can Package Surface M%%nat Package
W+ 2 )] =H We - RS L
[ B B
NE — = NC
N =l 5 HE
. .l 5 ald
Bottom View Case "é‘%ﬁ?&“&?&’ s en

LMI35 (g o (18 ) guion (ki dimt £l 51 VA Se

e L _;Ji..‘, Ry el 53 VY-A J.‘:f.i S gt b Ll gt 035 el e ge
il 5 RLAS i3 I3 40 65 5y 5 Nl oo VB0 B3 0 IS b3 L AT-A IS
g5 aealres SMA B 4000A leL o gl

Basic Temperature Sensor Calibrated Sensor

*

' "
Rl Al
QUTPUT
10 mvrK = GUTPUT 10 i K
LNaZ6 S o ®
I 4
B b -Calbraie for 2882V a1 25'C

VP-A S oA S

o gy peita 53 558 338 oy Ss lstls ADC JUS 0 LM335 dau g5 2.73v (539, 55 o5l &
oS L ety 1000 SSLLS T63(3.734) 5 0 'C SSblal 558(273V) sde . 3,8 e 1
Sl el 238 oI s Sl 4 (g5 0 2 4 Clmd Jhiie gl g Cemndl Jlide 03 8
a5 3 s by e sl eolimal mis sl wals o o Jedd $hp Aol g5 e ZERO-SPAN
5| CONTRAST LCD i (gls (VF-A JS0) cond o aslind 16 2 ¢ 5 LCD y ATMEGAS2
4 or g L (AUTO) Of S8 4 oad oslitwl SINGLE 23 3 ADC.A0S oobinad oy o 2 penilty
Jits s 4 ST JEis ¢ S ADC Wy 4y 0 pb g0 Al JlalS Ja s 5k
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e St ad s ol 53 aade b B e 33 5 003 3,5 GETADCO | gusd g 3 0k
S ulg 50 5 el 0l s A0S e 65 ol d 55 L ged 15 4B L 3pdm i e 53 Les S
A oJuiL:.....nJu leﬁéjn.l...:-r.:....zz)a_ﬂ.lin Q‘ll‘“:""""l ot LSJ.S ¢y_£L:¢ td'.’.:-bj ‘_QLA 4.;_’4.; JS
Jlemas ke, 538 g0 03ly luled ol 8dl L4 a5 Defledchar kw5 oS 'C os™s L LCD (g9
Ol Low o)l LD otin g2 53 0331 S 58 Sopgor 53 3 0k aillin (10'C) 10 305
g 43 3 Normal Cople 3L a0 34 B LT o b SV o) pall 8 s LS dalst eals
.l:...n):\‘ ﬁ) MLIJJ A Ju.hl}.?- aals u-:a-lLu High C.JJL:P Jh;:'_:l.w LE L 35 J" {;}J_’.: }'\'S')}!
et Jolons LU IS4k 4 BASCOM 15 SIMULATOR

AJU)g L
sregfile = *m32def.dat*
'We use internal osc 4000000 for atmega3i2
Scrystal = 4000000
Config Lecdpin = Pin , Dbd = Porte.l , DbS = Portc.2 , Dbbé =Portc.3 ,Db7 = _
Portc.4 , E = Portd.2 , Rs = Portd.3

Config Led = 16 * 2
Config Adc = Single , Prescaler = Auto
Start adc

Config TimerD = Timer , Prescale = 1024
Enable Interrupts

Enable Timer{

On Timer( Temp_sample

Start Timer{

Dim Sample As Word

Tiim Temp As Word

™Mm Temp final As Integer

Dim Sum As Integer

Deflcdchar ¢ , 24 , 24 , 32 , 32 , 32 , 32 , 32 , 32 ''osign -» (')
Cursor Off
Clez
Do
Loop
end 'end program
Temp_sample: ‘every 65 ms
Incr Sample 'incr sampling counter
Temp = Getadc(0) 'read ade{l) every &5ms
Sum = Sum + Temp ‘sum the sample data
If Sample = 15 Then *20 samples after about 1s
Sample = 0 'Teset sample counter
Stop Timer0 ‘stop timer to calculation
Sum = Sum / 15 ‘mean calculation
Sum = Sum - 558 ‘decrementing offset

Temp_final=Sum/2 'every 1l0mv is almost 2 step of adc (step=5/1023=4,88mv)
Select Case Temp_final
Case Is =< 10 : 'compare tempoerature
Home L
Led " Low "
Case 11 To 34 'compare temperature
Home L
Led * Normal °
Case Is »= 35 ; 'compare temperature
Home L
Led * High "
End Select
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Home
Led Temp final ; Chr{0) ; "C * ‘'show temperature
Start Timer(

Sum = 0
End If
Return
B
25'C
NORMAL
88Y 93, ssuz38ss o P00 |— R1
— pas PO }— a“®7
E' . —] paz PO2
SR |k PO
—{PAz poal
— — s POS —
NEEE: — e e LM335
%z ’ —]pe
] m =
m -
—] PCS AVCC —
—] PC AREF | —
ATMEGAS2

L@G’)xh)ﬁbh“xﬁ'zhﬁ@ﬁd& \Y—Ap

VISUAL BASIC ; PWM L by S JUT >y 5 A-A
038 Jlosl db o Zop g [y ST e K ey aali 3o b 5 13 A a5
32 l)J_’!UIjL‘j_,L!L__...AlZ‘APWM &EJJSQ'U_JJ‘)JMJI{IJCJJ)%‘-IOML}.AL")JQ_JJ
St 5550 5 dlans Sy R b p g0 il sk eah 4 LS 3wl OCRIB oy 5 4l
pd Al gy S

VB wb

45'._, 3 a2 J_,jl.ri JIJ.E.& Lﬁ_,:u' W R U‘-‘-l PRI \—Aa);'d:: ) g et "‘L.'J'? ug._.ﬂ; .h:'n.c

25 byl 5 Saa
LSB OF MSE OF CHECK SUM OF 3
FIRST BYTE(2HAA) ANLOGE VALUE ANALOG VALUE PREVIOUS BYTE

Sl e ol onl il b g S sl e St b sl oLl (gl (RHAA) U el
Shdh 2500 719 ool S ol 03 05 e 5 4 ST i S e cilns g s gl K
Olse 4 Ol A5l o8 ol 5 ek mer wa b ol Sl 4 5 e skl 5o 0pd e
3345 o dlag o 3 s Jlgl glles 38l cogm b ) a2 e JLeyl CHECK SUMK(CS)
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paec 33 SHAL B S0 A3 a3 A Sl e e b 0T e Bt Gl 2 S S e 2
MSCOMM _j1VB )J Jb_:w CJJ%IQLL:JJ‘ 61ﬂ .J..“ a“w‘)l};b hﬁ'd).b JJ CS DJ;'- Ll_,

Dim F_BYTE As Variant
Dim lsb_Ac As Integer
Dim msbh_Ac As Integer
Dim ¢s As Integer
Dim tmp As Variant

Private Sub Form_Load({)

MSComml.Setkings = *9600,N,8,1"
MSComml , RThreshold = 1
MSComml . 5Threshold = 1
MSComml.InputLen = 1
M5Comml . PortOpen = True

End Sub

Private Sub SEND COMMAND Click(}
tmp = Ao_change
F_BYTE = &HAA
cs = F_BYTE
MSComml .Output = Chr§ (F_BYTE)
1sb_Ao = CInt(tmp Mod 256}
MSComml . Qutput = Chr$i{lsh_»3o)
msb_Ao = tmp / 256 - 0.5
MSComml . Qutput. = Chrs (msh_Ao)
¢s = LHAA + 1sb_Ao + msb_AoS
cs = c¢s And 255
MSComml.Quktpuk = Chr$(cs)

End Sub

s s saland

&ﬁUJf L

'WHEN SEND ANALOG CLICK
'READ THE VALUE OF ANALOG_QUTEUT
'FIRST BYTE OF FRAME

'SEND FIRST BYTE TQ SERIAL PORT
'CALCULATE LSB OF ANALOG_OUTPUT
'SEND LSE OF ANALOG_CQUTPUT
'CALCULATE MSB OF ANALCG_OQUTPUT
'SEND MSEB OF ANALOG_QUTPUT
'CALCULATE THE C5

'CALCULATE THE LSE FO CS

'SEND CS OF SENDED BYTES

Analog Output
(2500..9000 mV)

o550 (mv)

VB L g PWM b csle ali (S35 sl V-A o oy

131\5;(:()]V1 4&U‘ﬂ

ol o b 1 0T 5 bl 1 b Sy 4 VB il 5l st sde 5 Sn aal b s
PRESCALE i3 b a2l 8000000/(2046*10) = 391 HZ U |, PWM L 15,5 kS o PWM
o A S alaal 2o 03 PWM (gl il (gl julS 3 il 5 a2l 4 2 08C



YV e stasan
b oMar QIS I 0 o 35l V0-A Sl 4y el slawd o4 sl OCRIB o, PWM
L Se d 0 25,0 DC 4 PWM [l oS \end 028 5148 18R K2 3 315 o
4 STARTER-KIT 3 ;5 .2l 9.0V U 2.5V 3| STARTER-KIT 55 ;3 S JUT e oy % a8
bajlly Loty 815500 54005 20V 05100 4 23T OP-AMP (gl i 3y 23105 Sl
ouls OFFSET 5L, Ly SINGLE SUPPLY (La OP-AMP 3l iyl 2l 42205 551, 5 ol
2.5V Ly PWMIB=120 jlada b cod od 03Uzl OPD7 ¢ ol il 51 OIS 30 j5.tulel a3lizul
VB Sl e 5 Blos e 035 <yl b iplply 4T e Sy 9.0V 51, PWMIB=430 |
whl o G GPWM L a5 5 jlada 0.0477 3us o

ANALOG CUT

T 56y 4 PWM L Jas e VO-A K

¢auJe L

$regfile = *m32def.dat"

$crystal = 8000000

Config Timerl Pum ,Prescale = 8 ,Pwm = 10 ,Compare A Pwm = Disconnect , _
Compare B Pwm Clear LDown

Config Pind. 4 Cutput

Config Ledpin Pin ,Db4 = Portec.l ,DhS = Portc.2 ,Dbé = Porte.3 ,Db7 = _
Portc.4 , E = Portd.2 , Rs = Portd.3

Config Led = 16 * 2

$baud = 9600

Enable Urxc

Enable Interrupts

On Urxc Ao_value_from_serial_port

Dim Serial_data({3) As Byte

Dim I As Integer

Dim Ao As Word

Dim Ao_mv As Word

Dim Msb_ac As Byte

Dim Lsb_ac As Byte

Dim Flag As Bit

Dim Cs As Byte

Dim Count As Byte

Dim Ac_output As Single

Dim Uart As Byte

Cls

Home

Lcd *Ao=" ; *2000" ; "mv * ; "PWM=* ; Pwmlbh ; * *
Locate 2 , 1

oo



Led * Ana
Do

Loop
End !

Ao_value_from_serial_port:

log Out Proj "

end program

AVR glayi 5y TTE

‘yart data reciving interrupt

Uart = Udr ‘reading uart data register {udr)
1f Flag = 0 Then
If Uart = &HRA Then ‘finding the first byte of frame
Cs = &HAR
Flag = 1
Count = 1
End If
Else *goes here when detecing first byte
Serial datal{count) = Uart
If Count = 3 Then 'counting 3 byte after detecting first byte
If Cs = Serial_data(3} Then ‘compare calculated cs with reciving cs
Lsb_ac = Serial_data(l} ‘the cs is good byte 2 if 1sb
Msb_ao = Serial_data(2) 'the cs is good byte 3 if msb
Ao = Makeint(lsb_ac , Msb_ao) 'making word
Ao_mv = AD
Ao_output = Ao * 0.0477 ‘pwm value calculation
Ac = Int{ao_output)
Pwmnlb = Ao rsend pwm
Home
Led "Ro=" ; Ao_mv ; "my " ; “"PWM=" ; Pwmlb ; * " ‘show pwm & Ao
Locate 2 , 1
Lcd * Analeg Qut Proj "
End If
Count = 0 ‘reset serial data counter
Flag = 0
End If
Incr Count
Cg = s + Uart 'cs(check sum} calculation
End If
Return
COMM PIN AT PC
—] Pa0 BOo 12 =
—] PA1 L) 10
—— pAZ PD2 p— J‘-—- Rl
——] PA2 PD3 [=— MAX232 e ki
— Pra OCIB PD4 Slers
wane] PAS PD5 |— 13 31 ™0
—] PAB PO — 7 —ouad RTS
—] PA7 POT }— RXD
—da DSR
——y PCO —1 BCO
—{ PC1
w—md P2
—] PC3
— P4
1 pcs avee l— — JUL swumtoncoment
—1 PCH AREF {——
ATMEGA3Z

PWM b dau i o 0T g YP-A SO
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&b 4 7TSegment L I8 4-A

ootizod Tseg aled aolond S 55 (535 o0t 4ol QU 4 Tseg ) psls Auad il opl 0o
a s Sl Tseg SO a oo sd aslizl 74475 50T (5100 oy (gl S Rde LIS el
G by Sidie s g SRl sE a3 (150HZ) i sl Jayi oS S 3 L s 5
0 d el S8 THT G Jeate gle wly 55 O b 0 OIS el (Sas &S O
AT b gow TSOE £ g gl Zrl 53y g3 Toeg p a3 Sl 53 Jal Tseg ol Sl izl o Jba ke

S ol el S S e 4 g ol g ety Al S A g by aade
o313 oled TSEG (555 0 pr 3 &5 g0 Mg b5 4l S5 a A pU U (g miin a0l 53

..'b_,..:‘:o

&nujg L
Sregfile = *m32def.dat”
$crystal = 8000000
Config Timer() = Timer , Prescale = 1024
Enable Interrupts
Enable Timer(
On Timerd 7segq
start Timerd
Timer( = 204 ' '160hz timer freq
Config Porta = Qutput
Config Portec = Qutput
Dim A As Byte
Dim Sel_7seg As Byte
Dim Sadgan As Byte
bim Dahgan As Byte
Dim Yekan As Byte
Dim Flag As Byte
Dim Tmp As Byte

be

Incr A

Sadgan = A / 100 ‘calculating sadgan
Tmp = A Med 100

Dahgan = Tmp / 10 ‘calculating dadgan
Yekan = Tmp Mod 10 ‘caleculating yekan
Wait 1

Loop

End ‘end program

Tseq;



Timer) = 204
Incr Sel_Tseg
Select Case Sel_Tseg
Case 1:
If Sadgan <> 0 Then
Portc.5 = 1 : Porte.6
Flag = Sadgan
End If
Case 2:

4]

AVR gladas e TY

‘every 150HZ ONE OF 7SEG SELECTED

: Portc.7 =0 'select sadgan Tseg

'load value of sadgan to flag reg

If Dahgan <> 0 Or Sadgan > ¢ Then

Portc.5 = 0 : Portc.&
Flag = DPahgan
End If

Case 3:
Portc.5 = 0 : Porte.6
Flag = Yekan
Sel_"tseg = 0

End Select

Porta.2 = Flag.0 : Porta.3

Return

2
11

1

0

Portc.7 = 0 'select dahgan 7seg
‘load value of sadgan to flag reg

: Portc.? = 1 'select yekan 7Tseg

‘lgad value of sadgan to flag reg

Flag.1l : Porta.4 = Flag.2 : Porta.5 = Flag.3
‘send the value of the flag to 7447

AENRNARRENEN

33333833 3gaaaay

3
H
&
B

I
0|

DP
|
U1 rauzar
7
" LYY - E—
B ae pi2
c o¢ pH—
D wpd——
-.d smso cE poerm——————
-2dral A E—
Sdur ac b




VIV gl slason
VISUAL BASIC 6.0 155! ¢ 5 haw s s Sy iile VoA

4 S JUT Jn Jae g T (glos U Blza IM335 pis oy 5wl S JGT 5W, il ot o
VISUAL aals 2 Jan g5 o 3 23k 33 by s ) 33 41 9 obS Sl 300 4 5 S > Uiy
QW3 YA o iy 55 VISUAL BASIC s 53 Las Eles (SIS (slad 345 o e3l> ioled BASIC
A1 ed 458§ 5 Sie 3l 45 SETPOINT 5 Les eyl 35 MONITORING ond 530k o a3l
3354 9 35a3 5505 1, (gt SETPOINT 015 oo CONTROL Zoannd 33,05 gt g0 03bs 5aled Laid
35 S ys by dde Gldde 58 oS Sl oS Jll 9 S 41 A jlais ENTER .55
it Sl Sl 4esls ) e i 5 &S e J 28 A cpl e g LY (g 24
55 4 pad Il 3 g 50,5 OUTPUT Connd LED 234 Jooy 4l 8 550 o 15 0 JLo|

"HIJ'JJJ"?""

VB ﬂnuje

JL__J—.«' <3 o UART .La_..-,:9600 sab by g e s dk:q-.l.)_,ﬁ:»ADC .h...-_,}' SJJL;T .JL.K._.‘...'
LS 1 LgL.;,na._’.i; o313 531 Oler L VB wal  daw o Comr il 53 3 500 a2l b 2 0alS
345 50 013 LG TEMP_MON 3 aul

VISUAL BASIC Laons 55 Lis olei S8 sl Y-A o o

iau)g L4

Dim buf As Variant

Dim data{5) As Variant

Dim data_derest{3) &as Variant
Dim counter As Variant

Dim cs As Variant

Dim sending As Boolean

Private Sub Form_Load(}
MSComml . Settings = "9600,N,8,1*
MSComml .RThresheld = 1

MSComml .SThreshold = 1
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MsComml, InputlLen =
MS5Comml . PortOpen = True

End Sub
Private Sub MSComml_OnComm() 'PORT RECIVE INTERRUPT
Select Case MSComml . CommEvent
Case comEvReceive 'RECIVING A BYTE FROM SERIAL PORT
buf = MSComml.Input "READING THE BYTE

buf = Asc(buf]
If buf = &HEB And counter = G Then ‘IF THIS BYTE IS THE FIRST BYTE
counter = 1

data{counter) = buf
cs = buf
Exit Sub
End If
I1f counter <> 0 Then 'IF THIS BYTE IS NOT THE FIRST BYTE

counter = counter + 1
datalcounter} = bhuf

If counter = 5 Then 'WHEN READING 5 BYTE
¢g = ¢s Angd 255
If data(5) = cs Then 'IF C8 18 GOOD

temp_mon.Text = data(2) 'teparature
getpoint_mon.Text = data(3} 'set point
If data{d4) = 0 Then relay_out.BackColor = RGB{{, 255, 0)
Else relay_ouk.BackColor = RGB(255, 0, 0) 'relay ocut
End If

counter = 0

If sending = True Then *SEND SETPOINT NEW VALUE
sending = False
F_BYTE = &HAA *START BYTE
cs = F_BYTE
HSComml .Output = Chr$ {F_BYTE) 'SEND START BYTE

MSComml .Qutput = Chr$(setpoint_change.Text) 'SEND SETFOINT
¢s = F_BYTE + setpoint_change.Text'CS CALCULATING

cs = ¢8 And 255 ‘LSB OF CS
MSComml .Qutput = Chri{cs) *SEND CHECK SiM
End If
End If
cs = ¢8 + buf
End If
End Select
End Sub
Private Sub setpoint_change_ KeyPress{KeyAscii As Integer}
If KeyAscii = 13 Thenh sending = True 'IF ENTER PRESS SET SENDING FLAG
End Sub
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Sregfile = *m32def.dat"
Scrystal = 8000000
$baud = S600
Dim A As Byte
Dim Lm33S As Word
Dim Tmp As Word
Dim Temp_average As Word
Dim Final_temp As Byte
Dim Setpoint As Byte
Dim Relay_out As Byte
Dim Cs_temp As Word
Dim Count As Byte
Dim Serial data(2) As Byte
Dim Uart As Byte
Dim Flag As Bit
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Dim Cs As Byte

config Pina.l = Output ‘relay pin
Relay Alias Porta.l
Readeeprom Setpoint , 100 'read saved setpoint from eeprom

config adc = Single , Prescaler = Auto ', Reference = Internal

Start Adc

Config Timer0 = Timer , Prescale = 1024

Enable Interrupts

Enable Timer)

On Timer0 32ms ripitial timer? for 32ms overflow

Enable Urxc 'snable uart data revive interrupt

On Urxc Setpoint_from_pc ‘jump to this label when reciving from serial port
Do

Loop

End 'end program

3Zms:

Incr Count ‘counter for sampling tempreture

1m335 = Getadc (0] 'reading temp

Cs_temp = Lm335 + Cs_temp radding samples

If Count = 30 Then 'when ls expire and cellect 30 samples

Stop Timer®
Temp_average = Cs_tamp / 30 'mean of 30 samples
Tenp_average = Temp_average - 558 ‘decrement offset

Final temp = Temp_average / 2 rcalculate total vaule

A = S8HEB : A = String(l , A) : Udr = A : Waitms 5 ‘'send first byte of frame
A = Fipal_temp : A = String(l , A) : Udr = A : Waitms 5 ‘'send temprature

A = Setpeint : A = String(l , A} : Udr = A : Waitms 5 'send setpoint value

A Relay_out : A = String{l , A} : Udr = & : Waitms 5 'send satuse of
relay .

Cs_temp = &HEB + Final_temp
Cs_temp = Cs_temp + Setpoint
Cs_temp = Cs_temp + Relay out r¢alculate check sum

A = Cs_temp : A = String{l , A) : Udr = A : Waitms 5
'send check sum of previecus 4 byte
Count = 0 : Cs_temp = 0

1f Final_temp => Setpoint Then 'compare setpoint with process value{temp}
Relay_out = 0 'relay off

Elseif Final_temp < Setpoint Then 'compare setpoint with process valueitemp)
Relay_out = 1 ‘relay on

End If

Relay = Relay_out.0 racting the relay pin

Start Timer0
End If
Return

Setpoint_from_pc:
Uart = Udr 'reading uart data register {udr)
If Flag = O Then
If Uart = &HAA Then 'finding the first byte of frame
Cs = &HRAA
Flag =1
Count = 1
End If
Else
Serial_data{count) = Uart
If Count = 2 Then ‘counting 2 byte after detecting first byte
If Cs = Serial_data({2) Then 'compare calculated cs with reciving cs
Setpoint = Serial_datai(l) ‘'the cs is good byte 2 if setpoint
Writeeeprom Setpoint , 100
End If
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Count = 0 ‘reset serial data counter
Flag = 0
End If
Incr Count
Cs = Cs + Uart 'cs (check sum) calculation
End If
Beturn
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5regfile = "M32DEF.dat"

‘internal crystal 8000000

Config Ledpin = Pin , Dbd = Porte.l , Db5 = Borte¢.2 , Dbé =Portc.3 ,Db7 = _
Portc.4 , E = Portd.2 , Rs = Portd.3

Config Led = 16 * 2

Config Timerl = Counter , Edge = Rising

DDEB. 1=0:PORTB.1=1 'PULL UP RESISTOR ACTIVATED
Config Timer0 = Timer , Prescale = 1024

Enable Counterl

Enable Interrupts

Enable Timer0

Enable Timerl

Cn Ovfl Pulsecount

on Ovid OvEDoccures

Dim A As Long , I As Long , B As Byte

B =

Cls

Start Timer(

Do

Loop
End 'end program

Ovfloccures:
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Incr I

If I » 30 Then

Stop Timer0

Cls : Hame

A = B * 65536

A = A + Counterl

Led “FREQ IS :* ; A ; "HZ
B=20

I =0 : Counterl = 0
Start TimerQ

End If
Return
Pulsecount:
Incr B
Counterl = 0
Return
LCD 1672
325896 HZ
————({ SIGNAL
888 23, mRanmss’s e oo |—
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ROW ¥1 ; mycm 1? -
ROW Y2 aeiuns 5 DATAOUT A
ROW Y3 —o—r 5 DATAGUT B
rowvs -2 1> DATAOUT C
OUCHLLATOR —Sm) 5 DATAGUT O
KEYBOUNCE MASK —O =3 GUTPUT ENABLE
COLUMMN X4 ——] = OATAAVALABLE
COLUMN X3 - 0 COLUMMN X1
CHD =Sl COLUMN X2
MM740922 ;838 el S 5 YI-A S
it CKBM = 10COSCO 6 iia
aw L vce
x3 AlD
I x2 B pataour
3 110 Y1 ol
7 5fa Y2 L DATA AVAILABLE
11|wfo|s A T3
Y4
15]14]13
12  osc -

» KEYBOUNCE MASK  OSCILLATOR Wl 3 203 o oo 0305 03551 ey (842

YWoA 55 Jloges 33 5l 2dS aomies Sl iS5 3 DEBOUNCD Obj o (85 50k 4
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AZed CKBM=10uf 3 COSC=1uf o555 cpet 53 .3 b go a3lical

Sregfile = *Mlédef.dat"
$crystal = 8000000
Config Ledpin = Pin , Dbd4 = Pinb.4
Pinb.7 , Rg =Pinb.2
Config Led = 16 * 2

Config Porte = Input

E = Pinb.3

Config Portb = Qutput
Dim Asd As Byte
Dim A As Byte
wait 1

Cls

Enable Interrupts
Enable Int(

Config Int0 = Rising

On IntD Intll

Do

, DbS

= Pinb.5

, Dbé

Pinb. &

]

AAUJQ L]

b7



Loop
End

Intll:

A = Pinc

A = A And &R(00001111
Home

Led &

Return

- Typical Fgcan v8 Cosc

'end program
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ULN osigils g 3 jlgzr O-A J g

ULN2001LA GENERAL PURPOSE, DTL , TTL, PMOS, CMOS
ULN2002A 14— 25V PMOS
ULN2003A SV TTL , CMOS

- ULN2004A 6- 15V ,CMOS, PMOS

e o 53 S s Sy b S el [ 5 18 2B L (sl g5 e 5 4l ol
sdal YO-A JSA 53 0l wie e Silad Al o e sl S 5 ax 5 360 o510 4 i

|

Al

g

XTAL1 PADIADCO |—22

XTAL2  PAVADC t—i . g

RESET PAzADG2 & = 5

PATADCS 2L SND

PBOTO  PA4/ADCA =2

PBIM  PASIADCS 322 47x

PB2AIND  PA2!ADCS [—2L o
PS/ANY  PATIADCT — 8 STEPER NaTOR

B4/S8 cOoM

PESMOSI Peo (& e ic|e A/ZTND

7] 2 15
PB&/MISO PC4 28 2 O
PET/SCK pco |4 38 Eio) ST SR— | F
pea 28 4 1. oy B B o

PDO/RXD PC4 | -2 {s5n sC |12
POYTXD PC5 |-aL S e 6c }-il

PDNTO PCBTOSCT p2B AN 1 7¢ 10

PD3/INT1 PCT/TOSC2 |—a2
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$regfile = *m32def.dat" ' we use the ATMEGA32

Scrystal=8000000

config PORTC = output

Dim A As Byte , b as Byte , e as Byte , f as Byte

Do

for a = 1 to 50

e = 128

for b = 1 to 4
rotate e , left
porte = e
waitms 20

next b

for b=11to 4
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rotate e , left
portc = @

waitms 20

rotate £ , left

if £ = 24 then £ = 9

porte = £
waitms 20
next b
next a
Loop
End 'end program

SPI b s b 5l 95w 55 Jbm BliE AY-A

13 XS e i B RS G SPE U e B JS55 5 3 esbind L 55 3> 0550 nt 2
0 GAIS dmis Db Sk Sy SLAVE &> 3 MASTER lay S 5l S Bl ol
&SP Jast 3y b 3 ek 03,25 IS U anlize 2de LS O 03,55 b ¢ Cad  frats MASTER

3y s 0313 s LCD (53, 2 SLAVE w5 5 JUSI SLAVE

m",)l salanwl QJJJSPI u“'L.'L-H.Jb leJS,aJa JLLJ..» lﬂUJ‘

MASTER 4 »
3 GNP T D) g 4 SPE B3!Sl BMHZ Joy S LATMEGA32 § 5 5,5:» MASTER
fAzd 0313 LSB 5 St Jlad 2 4By 2,5 o plnil 205 S4B s 3 S 52 e AL L
Uy sl it SPL S il 53 .5 gr 45303 455 VL oSS als G Il 53 2 gl or 03l B
L bz 5o 305 g0 a3 IS0 LUV SPINIT ) e b sl e Ml S 57 1283
595 o0 Sl st SPT by 42 SPIOUT S b g ekl «b S GETKBD() ) s by als

AJUJE L]

sregfile = "m32def.dat”
scrystal = 8000000
config Spi = Hard , Interrupt = Off , Data Order = Lsb , Master = Yes
Polarity = High , Phase =1 . Clockrate = 128
Config Kbd = Portc
Dim B As Byte
Spiinit
Do

B = Getkbd()

If B < 16 Then

Spiout B , 1

End If
Loop
End
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SLAVE b ,
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Aredla JUE DI 6 s gl sty SSWL SIS Gl B Sl s ol e a S Ll eals
LI |.........~L.:c ade :_,..f:u.o initia_l .bl..'v'_)' SFIINIT J e .L:..a_,: MLIle { )ﬁ}i:..»l L_,....lS)si 128) Lk
[ s.'..."lL_r)."a SPI uul.l 3| SLAVE .L...:JJ SPIIN g l.c Gl LS JL..-_J MASTER L...-_,S LY .L:JS

.3_,..::‘_’.0 o.')l.'b‘Jf.._tLaJlJCD SIops
ﬂAUJe .

$regfile = *M8535.dat"

' internal crystal = 8000000

Config Ledpin = Pin , Db4 = Pinc.4 . Db5 = Pinc.5 , Db6 = Pinc.6 , Db7 =_
Pinc.7 , E = Pinc.3 , Rs = Pinc.2

Config Spi = Hard , Interrupt = Off , Data Order = Lsb , Master = No_
»Polarity = High , Phase = 0 , Clockrate = 128

Dim A As Byte

Spiinit

Do

Spiin A , 1

Home

Led A

Loop

End

by 31 a3bial b P Gy b 51 5 Sen 33 Jy o Bl

4 SALS i 55 e e S SLAVE &% 3 MASTER bay ,Sen 51 S B b 5o
4 SPL Lt 5 b 5l eas 83 prd A8 L Clize :J.S.L:ISQ.LJo:fi.iL_st;_»i_J.a:AMASTER
SPL J.i.;} Jl Jbl._.:)! U‘-I L) .J_,..f-u.o a3l U‘““-L"" LCD XN SLAVE L...»JS 3 e3ls JA! SLAVE
crh 3Ll epl js o das ge (605 SPI 4diy . 3% JalS SPL asls Jlasl & glag el sld oalizul
4 glesls MASTER &5 il 4 a4l 1y 29 $3le gy iy Gl o ol sud aslinad waiy
iy ey g s n ey 4By 4y 5 03403 ibge (4o 1) Wby SLAVE (S U SLAVE
"aﬁgLf.rL*Jl‘Juaﬁ anlol gl s °)c§Lr‘SPIuHH

. MASTER 4,
3 SOlACSHw o ps o SPE BLS wlew! BMHZ Jlis S L ATMEGA32 &5 9,5+ MASTER
LSB 5 ol Jlad 22 MASTER 45538 oa ool )13 S 3B gy o S SP A sk b
ety JWESl 3850 00 e azils 5 WL SUS Wl 6,0 Sl s g gn 03l b 1A o3l
e 3 gh e 35S Bl SPINIT i a5 . il o () 5%l SESSI128Y) G
35t Sl SPL b 4 SPIOUT 42 U 5 0k 43 § GETKBD()  jiwd Jau g3 SIS L, it
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$regfile = *mi2def.dat"
Scrystal = 8000000
Config Spi = Hard , Interrupt = On , Data Qrder = Lsh , Master = Yes ,_
Polarity = High , Phase = 1 , Clockrate = 128
Config Kbd = Portc
Dim B As Byte
Spiinit
De

B = Getkhd(}

If B < 16 Then

Spiout B , 1

End If
Loop
End

SLAVE 4k »
ot oty gsr 4y SPL L5 5} i) BMHZ, o5 Jliy S & ATMEGASS35 ¢ 45 5 Soe MASTER
o313 LSB g st Jlind 4idy .3, oa plandd 3513 JI3B Sj g 2 S 2 S0 Sl by gl
Ly ol ooty JLASH ol 5352 g0 4zl 455 Wy S ly (5,180 @l 3 ¢ 392 00 43 5 100
Sl 3 b e (Ghiae ;K LS SPHNIT i Jaww g5 A8l g0 (5 pDhel (315 37 128)
A8 L iz sde oS glaj g ool adl g0le sl KL LCD s, ,» ON PROGRAM
s iby bl 5 4oe )3 g 33 g0 SLAVE 53 SPL aidy slow! Sy 252 L)) MASTER L ii
o313 5wl LCD (555 =t SPDR ¢l 4 SPT 630 jiury (g nes 0 | 7| MASTERSELECT ol

-3y st
wly o

Sregfile = *mB8535.dat"

tinternal crystal = 8000000

Config Lecdpin = Pin , Dbd = Pinc.4 ., Db5 = Pinc.5 , Dhé = Pinc.6 , Dh7 =
Finc.7 , E = Pinc.3 , Rs = Pinc.2

thaud = 8600

Config Spi = Hard , Interrupt = On , Data Order = Lsb ., Master = No ,_
Polarity = High , Phase = 0 , Clockrate = 128

FEnable Interrupts

Enable 3Spi

on Spi Masterselect

Dim B As Byte

Spiinit

Lo

Home

Lcd "on program"

Loop

End

Masterselect:
Disable Interrupts
Cls

Home

Led Spdr

Wait 1

Enable Interrupts
Return
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[T 0] 1] 01 0] Al] ACJRW |
MSB L3B

{6)1}‘!1‘:..3‘.«' t"éu‘).ﬁT t;.-:l-! )

Gls DUy el 4SS g 3 5 et G RIW Sy ey gy Al 3 palpin & Jo g 50

Sasly 48 iadabl 285 Pl o3l (B Sal G e o 1 S OF el
Glaaile 5815 (gl oal 5 St &B10100000 = 160 p 5 ol 0t e OV AL 5 AD
33 il syl Jlust Azl &B10100001 = 161 s Cool o b3 paj O1 AL 3 A0 glaasly &
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b s B 5 saiie K G HIGH ) gievs dais g3

ST s gl cuas (555 JSas g sa S slaul 1 o) Ls s HLLLIS 4€ ACK slagl 0
o ety Gl 35

T b g5 g0 Sl (b L ZCWBYTE |y g dawu g3 ol g alidla upal Garly cnls Jlasf
sl oy (s 59 sasdie K HILOW  siess

T el elaliye crus g5l Sas a0 S slash 1, of JKasa JLLLIS € ACK alagl Y
VLR L P

oadd (ol alad ) asu)el quy G sals St A

IZ2CSTOP  yiws Laww 53 STOP CONDITION alanl 4

it gh JaaSS gl Sms Hlule 4 WAITMS | glaws Jacu oS sadals alaad -
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1] DEVICE T FIRBT SECOND Q
T ADDRESS E WORD ADDRESS  WORD ADDRESS DATA s
D_U—l |—r_] | LI R N B B | T 1 17 | =T 1T 1 1 | D
LINE |0 1 | T T [ S ! l F I (RN N N S | ] I T N O S
M LRA MW A LA A
. 8 & ? [+ c 8C (]
. B BWK B K B K K

JU il g3 2h g e YY-A JSS

LOW  HIGH &y o3 s &S o 8,503 15 7 36 EEPROM il S st pled 53 5 i
Llod 1hs WORD exls ¢ 55 5l address juoiie IR (PRI

AJUJE L
$regfile *M32def.dat"
Serystal 8000000
shaud = 9600
Config Serialout = Buffered , Size = 10
config Lecdpin = Pin , Dbé4 = Portc.4 , Pb3 = Porktc.5 , Dbé = Porte.6 , Ob7_
= Porte.7 , E = Porkc.3 , Rs = Portc.2
Config Sda = Portc.0
Config Scl = Portc.l
Config I2cdelay = 1
tonfig Kbd = Purta
Declare Sub Writeeepromserial
Const Eewrite = 160
Const Eeread = 161
Dim A As Byte
dim b as Byte
Dim Address As woxrd
Lcd “Start wWriting..”
address = &h0000

while address < &h7FFF
a = high{address])

b = low{address)

Call writeeepromserial
Incr address

wend

End 'enpd program

Sub Writeeepromserial
IZcstart
I2cwbyte Eewrite
iZcwhyte a
TZcwbyte b
iZowbyte 7
TI2catop
Waitms 10
End Sub Writeeepromserial
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12CSTART ) giius lacu yi STARTCONDITION slagl .3
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SOUU FEON RERIRPRP LY S-SV R APENT UV PR N
OV shos el ot (o305 K 5 00X aladt 1) 0T LISasa HLlelS «S ACK aladd ¥
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T caty il g piie K SILOW | gSeud Jau g3
O 8t shaling a3l Ko 3 00 alal | 5T Jusa HLlulS 48 ACK slaal ¥
gy 4D 90
I2CSTART , sius dowu s3 220 STARTCONDITION slagl A
S RCWBYTE g dawuyi (161) Guilgan (glos (g ptibloians dogu el ool Jlut A
NCUW PNC RERICRIP S 5 N ad3oeat cul by
s dawgi Gulpd gl sad (oldilzaad) paoenl qua 1 ossls wmdlien-
. 2CRBYTE data , NACK
I2CSTOP  giuu Jaws 43 STOP CONDITION slag M

E v
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LI B LR

DUMMY WRITE
JU e il Oty ot YA-A ISS

TERMINAL Laone 1 43l 55 o Lok aalr o 53 il g5 o BEPROM T ol 515 4l

0l 2t a3ls iiles (5l 59ds Jams HYPER TERMINAL i 5 BASCOM e EMULATOR

0313 ¢ ¢ 3l address piie ol 3 Yo gL LOW 3 HIGH Ol giws b oglad asbizad wadls 51 il
4oy _gp | 4r WORD
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Sregfile = "Mi2def.dat"
Scrystal = 8000000
S$haud = 9600
Contig Serialout = Buffered , Size = 255
Config Ledpin = Pin , Db4 = Portc.d4 , DbS5 = Porte.5 , Db6 = Portc.6 , Db7 =
Portc.? ., E = Portc.3 , Rs = Porte.?
Config Sda = Portc.0
Config Scl = Porte.l
Config I2cdelay = 1
Config Kbd = Porta
Declare Sub Readeepromserial
Const Rewrite = 160
Const Eeread = 161
Dim A As Byte
dim b as Byte
Dim Address As word
Lcd “Start Reading..*
address = &h(0Q00
while address < &h7FFF
a = highi{Address)
print *a:* ; hex(a)
b = low{address}
print *b:* ; hex (B}
Call Readeepromserial
print address

wend
End ‘end program
Sub Readeepromserial

I2cstart

I2cwbyte Eewrite

I2cwbyte a

i2¢wbyte b

I2cgtart

I2cwbyte Eeread
I2crbyte A , Nack
I2¢stop
print a
Incxy Address
End Sub Readeepromserial
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inkelolskeetele

SERIAL EEPRCM
1
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2
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R
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2
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838
LLL % %I
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FH*FLH‘J il
gag F
335 8
g §33
okl Fehehedubale
|
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POSICP
POOC2 AYCG
CTRAN, ATMEGASZ

e iila- b BT 5 Wl s (g 0k iy Jlts YR-A J5
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‘Si }o-\U CAPTURE 3 \5})\4‘ e.t:.:S.\...a.LE.o V\P—-A
Jg_,st_l,.,_ummaﬁ,_g,:q@da.u.-sa..d_u,.u;_.b;ga;,us,)hsm
A_JJ) CAPTURE =3 Jlke 23 ..‘4):- ealan.l CAPTURE J.(.b: ;_,ﬂj..n .LIJJ‘JA o.L'..'SA......lu.ﬁ u:_-_,;v'-
cJ._..:-Ll Sl ey u.:.u_l_; J.:.'Ie.l.'..'.sl..._..ll.i.n u:-;y—;l 6‘-‘-.‘-‘ Lk LIV PR -3 | Y o gy u...u'.p

JLas TOGOLE el 3 S JUT sdsiS aalie iy & 5,40 5 345 0 | ol CAPTURE 43
TERMINAL J::_-)u )‘i .l._:ﬂ)i - Lawis K Rl B ‘s.ll.gan:.; SERIALOUT MUJJ_ U’-‘I 23 '3-"‘:'6'
...'l.:.'[l.u salaz.d MLJJ t-gi)"'l C;I'JJ EMULATOR

u_b AJ-':(JJ IJ}] Analogcominit ‘uﬂLtJJﬁJ b}.: u.a_,g&ﬂ t_gjjl-li a.L'..'SA....._tLE.A (J;'JJ"- 45 LsJL'J
sl CAPTURE « Al 4233 oin; omly o b o @ S S JUT s S anglin g gt S gl
3 4o ! Capturetimerl aali y; 55 9 o KRN

AAUJE .

sregfile *m3Z2def . dat"

scrystal gooooog

Config Aci = On , Compare = On , Trigger = Toggle
Config Timerl = Timer , Prescale = 1024 , Capture Edge = Falling
config Serialout = Buffered , Size = 10

Sbaud = 2600

Enable Interrupts

Enable Timerl

Enable Icpl

Enable Aci

on Icpl Capturetimerl

On Acl Analogcominit

Start Timerl

Do

Loop

End 'end program

Capturetimerl:

Print *timerl* ; Timerl
Return

Analogcominit:

Print "on aci”
Return

RTC ( REAL TIME CLOCK ) \v-A

Dlgmy 3 LS I8 g8l o pee 4 Ly g0 AVR (slag Sen 51 (g3linl 53 e by 53 SIS/ el
S ot 53 &S (i POWER-SAVE b 53 2 I 5 5 Olej RTC (FRS PRLI PRCI
el (gl TOSCZ 5 TOSCL (slawly 53 32768KHZ jluis 4 5 Sn S S 51 B oy S
3t o 555 58 a0 53 ,agU (1, PRESCALE=128 &8 3 gm0 )3 3,85 o0 )l 3 yadli SHS
35w o e AAS (g XS e 5y 4 Obey Ay aal g5 3 RTC aaliyy g 3 g g0 51 e Is
POWERSAVEJ..f-)‘lﬁ\.‘.‘Lsﬂ}.uﬁjJJ...:-‘_QJ"IU..@,&;J'.JSPOWER—SAVE N P



33,8 ot POWER —SAVE o 47 puges 3 0313 planil |y by a ISR 5 433, ACTIVE b o
STARTUP=35ms Ol b XTAL 1.2 sty o i S (8l 1 455 Sy 53 i poae D plad

CURRENT
A
nis =355
y
ACTIVEMODE - - - - —— -~ m e e e e ey
4ph Gma
POWER BAVE

=( 1sec * 4uA ) + ( 35ms * 6mA ) = 4uAs + 210uAs = 2140As

$la4ly (et (CERAMIC RESONATOR) (Sl jur il g (512 458 S5 53 e O pla
bl STARTUP=0.5ms (b L XTAL 1,2

CURRENT
A
wiE -E Fits
ACTIVEMODE - -=-~-——-———— = -~ m e m e — e —— —
44 A
POWER BAVE

Y

TIME
=(lsec*4uA)+ (1 ms* 6 mA)=4 uAs + 6 uAs = 10 uAs

AVR (gla ) 2575 Son (612 ki (slads 55 3 s O o Jltie P-A gl

MODE TYPICAL MAX
Active 4 MHz, 3.3 VCC 4 mA 6.0 mA
Idle 4 MHz, 3.3 VCC 1.3 mA 20mA
Power Down 4 MHz, 3.3 VCC <l.0uA 20u0A
Power Save 4 MHz, 3.3 VCC <40 uA 6.0uA

A=Y Jade o Ctle o b Gis el L..u.,532768HZ JL-v-leLU!":‘,OQS‘J‘-L:ﬁ.‘(sL‘JL'J

el n.J..li

O35l L 55 CK20=32,768 HZ 41}l 42 0 587 aslh &S Lot VA gt
[ Note: CK2,0 = 32,768 Hz )

OVERFLOW
DESCRIPTION PERIOD
STOP, TIMER/COUNTER IS STOPED .
CK2.0 1/64 8
CK20/8 /3§
CK2,0/32 /45
CK2,0 /64 125
CK2,07128 1S
CK2,0/256 25
CK2,0/1024 85
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o 0 3al TA-A Yoo gl S5 )2 TOSC (gaasly 4 ioblar Jlomy S S 5 0

CaYOPE 11
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oyt ]
~oxmpr

2,788 Kz waich crystal

ATMEGAL103 51, TOSCL2 (s 4 4 Casle Sl S il ¥o-A RS

' CuMPE |

- 1
xx;ﬂ:&i chmu:]l
2LT88 K - —
weaich ¢

—

TOEC
TOSGC2

33 7 sl 89,50t 44 )3 TOSCLZ (gla aily & oples Jlims S Jlail YY-A S

&'yt BASCOM Jasi (ius Sy cph el 042 03Ul CONFIG CLOCK 1 15 aab 5 5
il 5 ATOOSBS35 33 35 Lyl (Shy 3 ol oS ol )do 0y Sl da 55 i b IS 03 S Jesle
03,5 (§aue Sy 03Kl B 53 1y Jagls fS0 95 5 yied il (ool 12l L5 ATMEGAL03 )3 ,io
.;Sszly“iJ 1s olaj s
Config Clock = Soft [, Gosub = Sectic ]
ot 3038 ealinal 5 opdgi g e ] Sectic (golastd waly 5 (1) paal (8o e )
3 (hhemmiss) TIMES  gla juaze Jdoglas ga aslizal (gdive Sg cpl jH a5 plaj oSl (ol iy o
Sl gk 4 das o gl gt 3 1) el Gy B g Sele s 5 4 (mmiddlyy) DATES
e gl oa spronen ol bt LG LCD gy, 2 1) el ) el LCD TIMES  youw
3 Capems TIMES 3 DATES (sl iz a0 | (5lad b

AJUJ! *

$regfile = "8535def.dat”

$crystal = BUODOOOOD

Config Ledpin = Pin , Db4 = Pinb.4 , Db5 = Pinb.5 , Dh6 = Pinb.6 , Db7 =_
Pinb.7 , R = Pinb.2 , E = Pinb.3

Config Clock = Soft , Gosubk = Sectic

Enable Interrupts

Date$ = *09%/09/82" 'initial date
Time$ = *“11:3B:56" 'initial time
oo

'you Cah use powersave here
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Loop

End

'4sim 'end program
Sectic: 'when lsec expire
Home

Led Times

Locate 2 , 1 ‘or home L

Lcd Date$s

Return

C—J)J,:Jf_)&)}.ﬁhdb?dob‘j}lub)a

AAUJE *

$regfile = *853%def.dat"

$crystal = 8000000

Config Ledpin = Pin , Dbd = Pinb.4 , Db5 = Pinb.5 , Db§é = Pinb.& , Db7 =
Pinb.7 , Rs = Pinb.2 , E = Pinb.3

Config Clock = Soft

Enable Interrupts

Date$ "09/09/82" 'initial date
Time$ *11:38:56" ‘initial time
Do

Home

Led Time$

Locate 2 , 1 ‘or home L
Lcd Dated

Loop

End

'$sim

-"JsJ:'L":Jg-"J;‘BASCOMgl-"l'a;‘}:l":t“-’b:g“)d_}’db‘-"b;‘
T6963 o b St SLCD  VA-A

st 3k 3 by s g de Sy S Lo K 1y K315 LCD  BASCOM Laows )3
Ja s 53 *BMP X gy Uy oSe 4al ol 93 iienad sl @225 fuad 53 5 Sos 4 LED glanl;
2JS Jaw 5« GRAPHIC CONVERTOR Jases (33 5 b bt omw 3 oo 02 025 550 5 PAINT
BASCOM.BGF pLi 5 oo U ) OF gt -0 g0 305 Jame ol 21 042 04,25 .S LOAD
Joes eets L SHOWPIC | iwd Jo 5 @S o0 0 53 SAVE 4455 o g5 Lol Wl 5SS 5
e g 0dls GO LCD (5y; 5 g add Hy Ui GLCD s 5 31 258 ((0,0) led
(1) b gr a1 WeOISR 03,0 4 545 0 S edd 0428 uSe CLS GRAPH i o Is 238
Loty oo a5 o 15 3l day 3 395 g 2308 ,2yles LCD  y2es Jaww 3 MCS ELECTRONIC
2 St Koy 4 1S5 10 LS L (gl uls CIRCLE | josd Jaw g5 13 45 g2 S CLS TEXT 550
b ol 2 osla ol JuS(y 240764 w3001 LLCD 1 b ot 53 355 00 (60,30 ) Zuand ga

ek T YTA K8 53 00 b e Sttt aslizd 53 a3 o g 5 st o

AAUJQ .

Sregfile = *8515DEF.DAT"
scrystal = 8000000
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Config Graphled = 240 * 64 , Dataport = Portb , Controlport = Portd ,_
Ce =2 ,Cd=3, Wr=0,RI=1, Reset =4 , Fs = 5 , Mode = 8
Curscr Off

Showpic 0 , 0 , Glecd

Wait 1
Cls Graph
Lecate 1 , 1
Led "MCS ELECTRONIC"
Wait 1
Cls Text
Cirgle(60 , 30y , 10 , 255
End ‘end program
Gled:
Sbhgf "BASCOM.BGF"
LCD2
PG24064F
—_— iy
— p—
GRAPHICAL LCD s o
240*%64 - -
uRE w -
p#83kpustEasaaanrs?
L | PP FERERRER
U9 vcc=-svo—-l
3g 10
] PANAD) XTALY T
PAUADY XTAL2 ~
%;: PAIIND2 feaeT |2 counu@n-ss)
o PAAD
5 Painns PEOTO
| PasiaDS PE/T
T PAGiADS  PEUAING |
e parAD?  PEMAING
2 locoms  prsaio |2
22
PC1/AR PEGMISO z
;;:Pcmmo PET/SCK
PCAAT
%g: PCAAIZ  PDORXD ;?
ar PCSATI PDUTHD 3
5| PCBAM  PDZNTO [l
LS PCTIAIS  POMNTY 3
P4
P ue PDSIOCIA -%
ociB PDEAVR
EZ:lCP POTRD (37

i T LOD wal (b ol d e FY-A J&a

TERMINAL EMULATOR Low L I8 V4-A

$ 3150 UART b TERMINAL EMULATOR Lot L LIS
S opsy 3 853 5 Il 03l5 2l (511 eoin Jaows BASCOM ,> TERMINAL Jamee
St Al o Jaome oyl ) S e e3linal 345 4ali 53 PRINT gzus 5L oS P ol
2 HYPER TERMINAL 4.3 (g4 > U asee -t dgled salizad FaS g Jliash Al



YOu e guaian
3755 4 1) TERMINAL o, 3ea 53 el ali 0312 Ol g5 o INPUT Doy g2es Jaww 5 ek 50
221 g el a8 Sl acas 0 LA TERMINAL dama U 1S s gmd 5 sl .08 Jlu
|y TERMINAL Jaoims PC 3 5,5 o (850580 U BLIS 3 s 03 S (S50l 5 S0
W) 4 S i 6y 3} dms S UPLOAD FILE (40 5115 4l 5 5 4500 WL CTRLAT L
S o SIS 10 S glamd, alg g Lk 133 S jalb Jases ;3 INPUT PASSWORD
Ao o 5l BASCOM adb 350y 45, 45 Syp0 5535 0 )5S miie 53 okl ol )
ol b 53 IS r Gl 55 1) L g il 5 23 g0 4d ) Jams 3 VALID PASSWORD
SEND PROGRAM =¥ as b 4ali py 3L tns o 0l 3,0y PASSWORD 5 Jloj sxs oo
el - OLL INVALID PASSWORD

4JUJ£ o
jregfile = "m32DEF.dat"
Scrystal = 8000000 '114059200
Sbhaud = 9600

Dim £ As String * 10

Do
Input “INPUT PASSEWORD * , 5
If 5 <> "BASCOM" Then
Print "INVALIDE PASSWORD"
Exit Do
End If

Print *VALID PASSWORD*
Input "NAME?" , 5
Print “HELLO " ; 5
Exit Do

Loop

Print "PROGRAM END"
End ‘end program
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AT90S1200/A

Errata

Rev.F

= Reset During EEPROM Write

+ Serial Programming at Voltages below 2.9 Volts

2. Reset During EEPROM Write

IF reset is activated during EEPROM write the result is not what should be expected. The EEFROM write cycle
completes as normal, but the address registers are reset to 0. The result is that both the address written and address
0 in theEEPROM can be comupted.

Problem Fix/Workaround

Avoid using address 0 for storage, unless you can guarantee that you will not get a reset during EEPROM write.
1, Serial Programming at Voltages below 2.9 Volts

At voleages below 2.9 Volts, serial programming might fail.

Problem Fix'Workaround

Keep VCC at 2.9 Volts or higher during in-system programming,

AT9082313
Rev. B
Errata
+ Lock Bits at High VCC
» Reset During EEPROM Write
» Serial Programming at Voltages Below 2.9 Volts
» UART Loses Synchronisation if RDX Line is Low when UART Receive Disabled

4, Lock Bits at High VCC

On some devices, the lock bits will not erase at high VCC. In this situation, it will not be possible to reprogram the
devices when the lock bits are set.

Problem Fix/Workaround

Lower VCC below 4.0V before you perform a chip-erase. Then the device will unlock, and it will be possible to
reprogram the device at any VCC.

3. Reset During EEPROM Write

If reset is activated during EEPROM write the result is not what should be expected. The EEPROM write cycle
completes as normal, but the address registers are reset 1o 0. The result is that both the address written and address
0 in the EEPROM can be corrupted.

Problem FixtWorkaround

Avoid using address O for storage, unless you can guarantee that you will not ge1 & reset during EEPROM write,
2. Serial Programming at Voltages Below 2.9 Volts

Al voltages betow 2.9 Volts, serial programming might fail.

Problem FixdWorkaround

Keep VCC above 2.9 Volts during in-system programming.

1. UART Loses Synchronization if RXD Line is Low when UART Receive Disabled.

The UART will detect a UART start-bit and start reception even if the UART is not enabled. If this occurs, thy
first byte after re-enabling the UART wili be corrupted.

Problem FLr/Warkaraung

Make sure that the RX line is high at startup and when 1he UART is disabled. An external R$232 level converter
keeps the line high during start-up.

AT90S/L.52323
Rev. F Errala

» Clearing Lorkbits at High VCC or Temperature
» Wrong Lat:hing of FSTRT Fuse

+ Wrong Clearing of XTRF in MCUSR

+ Reset during EEPROM Write

* Verifying EEPROM in System

« Serial Programming at Voltages helow 3.0 Volts

6. Clearing Lockhbits at High VCC or Temperature

If the temperature is too high, and/or the programming voltage is too high, theclearing of lockbits might fail.
Problem Fix'Workaround

Keep VCC below 5.0 volts at room temperaiure when performing a chip erase.




5. Wrong Latching of FSTRT fuse
If VCC goes below GND and then up to the operating voltage, the FSTRT fuse can be read as unprogrammed
even if it is programmed, The result of this is that the device uses the long slart-up period instead of the short.
Problem Fis/Workaround
Avoid that VCC goes below GND. IT the device has been started with the FSTRT fuse read wrong, itcanbe
restarted in the correct mode again by taking VCC up to the operating voltage, then below 0.5V and (hen up again.
4. Wrong Clearing of XTRF in MCUSR .
The XTRF flag in MCUSR will be ¢cleared when clearing the PORF flag. The flag does not get cleared by writing
a*0"toit.
Problem Fix'Workaround
Finish the test of both flags before clearing any of them. Clear both flags simuitanecusly by writing “0” to both
PORF and XTRF in MCUCR.
3. Reset during EEPROM Wrile
If reset is activated during EEPROM write the result is not whal should be expected. The EEPROM write cycle
completes as normai, but the address registers are reset to *0". The result is that both the address written and
address 0 in the EEPROM can be corrupted.
Prablem Fix'Workaround . .
Avoid using address 0 for storage unless you can guarantee that you will not get a reset during EEPROM write.
2. Yerifying EEPROM in System
EEPROM verify in In-System Programming mode cannot operate with maximum cleck frequency. This is
independem of the SP1 clock frequency.
Problem Fix'Workaround

- Reduce the clock speed, or avoid using the EEPROM verify feature.
1. Serial Programming at Yoltage below 3.0 Volts
At voltages below 3.0 volts, serial programening might fail.
Problem Fix'Workaround
Keep VOC at 3.0 velts or higher during in-system programming,

AT90S/LS2343
Rev. F Errata

+ Clearing Lockbits at High VCC or temperature

* Wrong Clearing of XTRF in MCUSR

» Reset During EEPROM Write

+ Verifying EEPROM in System

+ Serial Programming at Voltages betow 3.0 Volts

» High ICC in Power Down with External Clock Running
+ Wrong Latching of RCEN Fuse

7. Clearing Lockbits at High YCC or Temperature

If the temperature is too high, and/or the programming veltage is too high,clearing of lockbits might fail.
Problem FivWorkaround )

Keep VCC below 5.0 volts at room temperature when performing a chip erase.

6. Wrong Clearing of XTRF in MCUSR

Tgc XTRF ftag in MCUSR will be cleared when clearing the PORF flag. The does nof get cle ed by writing a
"0" 1o it -

Problem Fix/Workaround

Finish the test of both flags before clearing any of them, Clear both flags simultaneousty by writing 0 to both
PORF and XTRF in MCUCR,

5. Reset During EEPROM Write

If reset is activated during EEPROM write the result is not what should expected. The EEPROM write cycle
completes as normal, but the address registers are reset to 0. The result is that both the address written and address
0 in EEPROM can be corrupted.

Problem Fix/Workaround

Avoid using address 0 for storage, unless you can guarantee that you will not a reset during EEPROM write.
4. Verifying EEPROM in System

EEPROM verify in In-System Programming mode cannot operate with maximum clock frequency. This is
independent of the SPI clock frequency.

Problem Fix'Workaround

Reduce the clock speed, or avoid using the EEPROM verify feature.

3. Serial Programming at Veltages below 3.0 Volts

At voltages below 3.0 volts, serial programming might fail.

Problem Fix'Workaround

Keep VCC at 3.0 volts or higher during in-system programming,

2. High ICC in Power Down with External Clock Running

th_:;_ gl:le external clock is running while the device is in power down, the powerconsumption will be higher that
specified.

Piz:b!em Fix'Workaround

Stop the externa) clock while the device is in power down,
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AT90S/LS4433
Rev.
Errata
+« Bandgap Reference Stabilizing Time
» Brown-out Detection Level
» Serial Programming at Voltages below 2.9V
« JART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

4, Bandgap Reference Stabllizing Time

The time for the internal voltage reference for the Analog Comparator to stabilize is longer than specified, The
stabilizing period starts after the bandgap reference has been selected, and can go on for as much as 10 seconds.
Problem Fix'Workaround

The Band-gap reference will be stable immediately if the internal Brown-out Detector is enabled.

3, Brown-out Detection Level

The Brown-out Detection level can increase when there is heavy [/0-activity on the device. The increase can be
significant when some of the 1O pins are driving heavy loads.

Problem Fix'Warkaround

Select a VCC well abave the Brown-out Detection Jevel.

Avoid loading /0 ports with high capacitive or resistive loads.

2. Serial Programming at Voltages below 2.9V

At voltages below 2.9V, serial programming might fail.

Problem Fix/Workaround

Keep VCC at 2.9V or higher during In-System Programming.

1. UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

The UART will detect a UART start bit and start reception even if the UART is not enabled. If this occurs, the
first byte alter re-enabling the UART will be corrupted.

Problem FixiWorkaround

Make sure that the RX line is high at start-up and when the UART is disabled. An external R8232-level converter
keeps the line high during start-up.

AT90S/L.S4434
Rev. D
Errata
+ Incorrect Channels Change in Free Running Mode
+ 32 kHz Oscillator may Fail at Higher Voltages
= Incorrect Start-up Time
« Lock Bits at High VCC and Temperature
= Error in Half Carry Flag
s Error in Writing Reset Status Bits
+ Wake-up from Sleep Executes Instructions before the Interrupt is Serviced
+ The SPI can Send Wrong Byte
« Qutput Compare Output Value Corrupted by Writing to Port
= Serial Programming at Voltages below 3.0V
» Wake-up from Power Save without Global Interrupt Enabled

12. Incorrect Channel Changes in Free Running Mode

If the ADC operates in Free Running Mode and channels are changed by writing 1o ADMUX shorily after the
ADC Interrupt Flag (ADIF in ADCSR) is set, the new setting in ADMUX may affect the ongoing conversion.
Problem Fix/Workarousid

Use Single Conversion Mode when scanning channels, or avoid changing ADMUX until at least 0.5 ADC clock
cycles after ADIF goes high.

11. 32 kHz Oscillator may Fail at Higher Voltages

When using an external 32 kHz crystal as asynchronous clock source for Timer2, the timer may count incorrectly
at voltages above 4.0V,

Problem FixfWorkaround

Keep the supply vollage below 4.0V when clocking Timer2 from an external crystal.

10. Encorrect Start-up Time

When the FSTRT fuse is programmed, the start-up time from reset may still be 16 ms instead of 1 ms.

Problem Fix'Workaround

Leave the FSTRT fuse unprogrammed and design the system Lo allow a start-up time of 16 ms.

9. Lock Bits at High VCC and Temperature

On some devices, the lock bits will not erase at high VCC and temperature. In this situation, it will not be passible
to reprogram the devices when the lock bits are set.

Problem Fix/Workaround

Lower VCC below 4.0V at room temperature before you perform a chip-erase. Then the device will unlock, and it
will be possible to reprogeam the device at any VCC.
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8. Error in Half Carry Flag

The half carry flag is undefined after executing the commands “ror”, “asr” and “Ise™.

Problem Fix'Workaround

Do not use the half carry flag value after executing the above instructions.

1. Error in Writing Reset Status Bits

The EXTREF flag in MCUSR will be cleared when clearing the PORF-flag. The flag does not get cleured by
writing a “0” to 1t.

Problem Fix/Workaround

Finish the test of both flags before clearing any of them. Clear both flags simultancously by writing “0" to

baoth PORF and EXTRF in MCUCR,

6. Wake-up from Sleep Executes Instructions hefore the Interrupt is Serviced

When waking up from power save, some instructions are executed before the interrupt is called. If the device is
woken up by an external interrupt, 2 instruction cycles are executed. If it is woken up by the asynchronous timer, 3
instructions are executed before the interrupt.

Problem Fixx'Workaround

Make sure that the first two or three instructions following sleep are not dependent on the executed interrupt.

5. The SPI can Send Wrong Byte If the SPI is in Master mode, it will restart the old transfor if new data is written
on the same clock edge as the previous transfer is finished.

Problem Fix/Werkaround

When writing (o the SPI, first wait until it is ready, then write the byte to transmit.

4. Output Compare Qutput Value Corrupted by Writing to Port

When wriling to the PORTD V/Q location, the OC1A and OCLB output compare values will assume the values
written to bits 5 and 4. respectively. This means that even when writing to another bit in the same port register
{such as 2 read-modify-wrile to another pin in the same port), the output compare values will be affected.
Effectively, if the output compare function is used, the other pins in the same port cannot be changed, unless the
intention is to write the output compare values simultaneously.

Problem Fix/Workaround

Avoid updating the other port bits when using the output compare function.

3, Serial Programining at Yoltages below 3.0V

At voltages below 3.0V, serial programming might fail.

Problem Fix'Workaround

Keep VCC a1 3.0V oc higher dur ing In-System Programming.

2. Wake-up from Power Save without Global Interrupt Enabled

When an asynchronous timer interrupt is used to wake up the part from power save, the part will wake up even if
global interrupts are disabled.

Problem Fix/Warkaround

No workaround nccessary.

1. UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

The UART will detect a UART start bit and start reception even if the UART is not enabled. If this oceurs, the
first byte after re-enabling (he UART will be corrupled.

Prablem Fix'Workaround

Make sure thal the RX line is high at start-up and when the UART is disabled. An exiernal R$232-leve] converter
keeps the line high during start-up.

ATI0S8/1.54434
Rev. F Errata

* Incorrect Channel Change in Free Running Made

» 32 kHz Oscillator may Fail at Higher Voliage-.

* Error in Half Carry Flag

+ Error in Writing Reset Status Bits

* Wake-up from Sleep Executes Instructions sefore the Interrupt is Serviced

* The SPI can Send Wrong Byte

+ Serial Programming at Voltages below 3.0 :

* Wake-up frem Power Save without Glob- i Interrupt Enabled

* UART Loses Syachronization if RXD Lir.e is Low when UART Receive is Disabled

9. Incorrect Channel Change in Free Running Mode

1f the ADC operates in Free Running Mode and channels are changed by writing to ADMUX shortly after the
ADC Interrupt Flag (ADIF in ADCSR} is set, the new setting in ADMUX may affect the ongoing conversion.
Problem Fix/Workaround

Use Single Conversion Mode when scanning channels, or avoid changing ADMUX until at least 0.5 ADC clock
cycles after ADIF goes high,

8. 32 kHz Oscillator may Fail at Higher Voltages

When using an extermal 32 kHz crystal as asynchronous clock source for Timet2, the timer may count incorrectly
'| at voitages above 4.0V,

Problem FiWorkarownd

Keep the supply voltage below 4.0V when clocking Timer? from an externa? crystal.

7. Ervor in Half Carry Flag

The half carry flag is undefined after executing the commands “ror”, “asr™ and *Jsr”,
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Problem Fix/Workaround . .

Do not use the half carry flag value after executing the above instfuctions.

6. Error in Writing Reset Status Bits

The EXTRF flag in MCUSR will be cleared when clearing the PORF-flag. The flag does not get clearad by
writing a *(" to it

Problem Fix/'Workaround

Finish the test of both flags before clearing any of them, Clear both flags simultaneously by writing “0” to both
PORF and EXTRF in MCUCR.

5, Wake-up from Sleep Executes Instructions before the Interrupt is Serviced

When waking up from power save, some instructions are executed before the interrupt is calied. If the device is
woken up by an external interrupt, 2 instruclion cycles are executed. If it is woken up by the asynchronous timer, 3
instructions are executed before the interrupt.

Problem Fix'Workaround

Make sure that the first two or three instructions following sleep are not dependent on the executed interrupt.

4. The SPI can Send Wrong Byte

1f the SPI is in Master mode, it will restar the old transfer if new data is written on the sume clock edge as the
previous transfer is finished.

Problem Fix‘Workaround

When writing to the SPI, first wait until jt is ready, then write the byte to transmit.

3, Serial Programming at Voltages below 3.0V

At voltages below 3.0V, serial programming might fail.

Problem FixWarkaround

Keep VCC at 3.0V or higher during In-System Programming.

2, Wake-up from Power Save without Global Interrupt Enabled

When an asynchronous timer interrupt is used 1o wake up the part from power save, Lhe part will wake up evenif
global interrupts are disabled. '

Problem Fix/Workaraund

No workaround necessary.

1. UART Loses Synchronization if RXD Line 15 Low

when UART Receive is Disabled The UART will detect 2 UART start bit and start reception

even if the UART is not enabled. If this oceurs, the first byte after re-enabling the UART will be corrupted.
Problem Fix/Workaround

Make sure that the RX line is high at start-up and when the UART is disabled. An external R$232-level converter
keeps the line high during star-up.

AT90S/L.S8535
Rev.D
Errata (All Date Codes)
» Incorrect Channels Change in Free Running Mode
» 32 kHz Oscillator may Fail at Higher Yoltages
* Incorrect Start-np Time
* Lock Bits at High VCC and Temperature
= Error in Half Carry Flag
= Error in Writing Reset Status Bits
« Wake-up from Sleep Executes Instructions before the Interrupt is Serviced
» The SPI can Send Wrong Byte
* OQutput Compare Qutput Value Corrupted by Writing to Port
» Serial Programming at Voltages below 3.0V
» Wake-up from Power Save without Global Interrupt Enabled
» UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled
Errata (Date Codes before 9836}
= High Current Consumption at High VCC
+ Leakage Current on Tri-stated I/O Pins
+ 32 kHz Oscillator
These errata apply for all rev D devices.

15. Incorrect Channel Chenges in Free Running Mode

If the ADC operates in Free Running Mode and channels are changed by writing to ADMUX shortly after the
ADC Interrupt Flag (ADIF in ADCSR) is set, the new setting in ADMUX may affect the ongoing conversion.
Problem Fix'Workaround

Use Single Conversion Mode when scanning channels, or avoid changing ADMUX until at least 0.5 ADC clock
cycles after ADIF goes high.

14, 32 kHz Oscillator may Fail at Higher Voltages

When using an external 32 kHz crystal as asynchronous clock source for Timer2, the timer may count incarrectly
at voltages above 4.0V,

Problem FixWorkaround

Keep the supply voltage below 4.0V when clocking Timer2 from an external crystal.
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13. Incorrect Start-up Time

When the FSTRT fuse is programmed, the start-up time from reset may still be 16 ms instead of 1 ms.

Problem Fix/Workaround

Leave the FSTRT fuse unprogrammed and design the system 10 allow a start-up time of 16 ms.

12. Lock Bits at High Vé)C and Temperature

On some devices, the lock bits will not erase at high VCC and temperature. In this situation, it will not be possible

to reprogram the devices when the lock bits are set.

Problem Fi'Workaround

Lower VCC below 4.0V at room temperature before you perfonn a chip-erase. Then the device wilt unlock, and it

will be possible to reprograrm the device at anyVCC.

11. Error in Half Carry Flag

The half carry flag is undefined after execuling the commands “ror”, “asr™ and “lsr”.

Problem Fix/Workaround

Do not use the half carry flag value after executing the above instructions.

10. Error in Writing Reset Status Bits

The EXTRF flag in MCUSR will be cleared when clearing the PORF-flag. The flag does not get cleared by

writing a “0” to it.

Problem Fix'Workaround

Finish the test of both flags before ¢learing any of them. Clear both {lags simultanecusly by writing 0" 1o both

PORF and EXTRF in MCUCR.

9. Wake-up from Sleep Executes Instructions before the Interrupt is Serviced

When waking up from power save, some instructions are executed before the interrupt is called. If the device is

woken up by an external interrupt, 2 instruction cycles are executed. If it is woken up by the asynchrenous timer, 3

instructions are executed before the interrupt.

Problem Fix/Workaround

Make sure that the first two or three instructions following sleep are not dependent on the executed interrupt.

8. The SP1 can Send Wrong Byte

If the SPL is in Master mode, it will restart the old transfer if new data is written on the same clock edge as the

previous transfer is finished.

Problem Fix'Workaround

When writing to the SPI, first wait until it is ready, then write the byte 1o transmit.

7. Output Compare Qutput Value Corrupted by Writing to Port

When writing 1o the PORTD /O location, the OCLA and OC1B output compare vaiues will assume the values

written to bits 5 and 4, respectively. This means that even when writing to another bit in the same port register

(such as a read- modlfy-wme to another pin in the same port), the output compare values wilt be affected.

Effectively, if the output compare function is used, the other pins in the same port cannot be changed, unless the

intention is to write the cutput compare values simu]laneously‘

Problem Fix/Workaround

Avoid updating the other port bits when using the output compare function.

6. Serial Programming at Voltages below 3.0V

At voltages betow 3.0V, serial programming roight fail.

Problem FixtWorkaround

Keep VCC at 3.0V or higher dur ing In-System Programming.

5. Wake-up from Power Save without Global Interrupt Enabled

When an asynchronous timer interrupt is used to wake up the part from power save, 1he part will wake up even if

global interrupts are disabled,

Problem Fix'Workaround

No workaround necessary.

4. UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

The UART will detect a UART start bit and start reception even if the UART is not enabled. If this occurs, the

first byte after re-enabling the UART will be corrupted.

Problem Fix/Workaround

Make sure that the RX line is high at start-up and when the UART is disabled. An external RS§232-level converter

I;:?ps 13;;21e high during start-up. In addition to the above, these errata apply for devices with date code marking
ore .

3. High Current Consumption at High VCC )

Some of the early samples have higher current consumption than specified. The current consumption in

power-down/power save mode is 100 to 500 pA at 6V, rather than the specified 50 gA. The current consumption

increases exponentially with supply voltage, and is strongly varying from sample to sample.

Problem Fix'Workaround

Use devices with date codes later than 9836,

2. Leakage Current on Tri-stated [/Q Pins

On some of the early samples tri-stated 10 pins may source up 1o 20 p A and sink up 10 6 pA at 6V supply voltage.

This means that input pins will effectively have an input impedance of down to 300K. This may cause an

unfortunate input offset voltage, particularly noticeable for the ADC and analog comparator pins.

Problem Fis'Workarownd .

Drivers for the analog and digital input signals to the MCU must be designed 1o drive a load of 300Kper

pin. Or use devices with date codes later than 9836,
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| ATI0S/L.S8535

Rev.E

Errata

» Incorrect Channel Change in Free Running Mode

*» 32 kHz Qscillator may Fail at Higher Voltages

* Error in Half Carry Flag

« Error in Writing Reset Status Bits

« Wake-up from Sleep Executes Instructions before the Interrupt is Serviced
= The SPI can Send Wrong Byte

= Serial Programming at Voltages below 3.0V

» Wake-up from Power Save without Global Interrupt Enabled

» UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

9. Incorrect Channel Change in Free Ruaning Mode

If the ADC operates in Free Running Mode and channels arc changed by writing to ADMUX shortly after the
ADC Interrupt Flag (ADLF in ADCSR}) is set, the new setting in ADMUX may affect the ongoing conversion.
Problem Fix'Workareund

Use Single Conversion Mode when scanning channels, or avoid changing ADMUX until at least 0.5 ADC clock
cycles after ADIF goes high.

8. 32 kHz Oscillator may Fail at Higher Voltages

When using an external 32 kHz crystal as asynchronous clock source for Timer2, the timer may count incorrectly
at voltages above 4.0V,

Problem Fix/Workaround

Keep th.e supply valtage below 4.0V when clocking Timer2 from an external crysial.

7, Error in Half Carry Flag

The half carry flag is undetined alter executing the communds “ror”, *
Problem FixtWorkaround

Do not use the half carry flag value afier executing the above instructions.

6. Error in Writing Reset Status Bits

The EXTRF flag in MCUSR will be cleared when clearing the PORF-flag. The flag does nol get clearcd by
writing a*0" 1o it.

Problem FixiWorkaround

Finish the test of both flags before clearing any of them. Clear both flags simultaneously by writing “0” to both
PORF and EXTRF in M(%UCR.

5. Wake-up from Sleep Executes Instructions before the Interrupt is Serviced

When waking up from power save, some instructions are executed before theinterrupt is called. If the device is
woken up by an external interrupt, 2 instructioneycles are executed. If it is woken up by the asynchronous timer, 3
instructionsare executed before the interrupt.

Probiem Fix‘Workaround

Make sure that the first two or three instructions following sleep are not dependenton the executed interrspt.

4, The SPI can Send Wrong Byte

If the SPI is in Master mode, it will restart the old transfer if new data is written on the same clock edge as the
previcus transfer is finished,

Problem Fix/Workaround

When writing to the SPI, first wuit until it is ready, then write the byte to transmit.

3. Serial Programiming at Voltages below 3.0V

At voltages below 3.0V, serial programming might fail.

Problem Fixv'Workaround

Keep VCC at 3.0V or higher dur ing In-System Programming.

2, Wake-up from Power Save without Global Interrupt Enabled

When an asynchronous timer interrupt is used to wake up the part from power save, the part witl wake up even if
global interrupts are disabled.

Problem Fix'Workaround

No workaround necessary.

1. UART Loses Synchronization if RXI} Line is Low when UART Receive is Disabled

The UART will detect a UART start bit and start reception even if the UART is not enabled. If this occurs, the
first byte after re-enabli:g the UART will be corrupted.

Problem Fiv'Workarou

Make sure that the RX line is high at start-up and when the UART is disabled. An external R8232-level converter
keeps the ling high during start-up.

asr” and “lst”,

AT90S4414
Rev. A/B
Errata
» The SPI can Send Wrong Byte
* Reset During EEPROM Write
* SPI Interrupt Fiag can be Undefined After Reset
* Verifying EEPROM in System
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* Serial Programming at Voltages helow 3.0 Volts
« Skip Instruction with Interrupts

6. The SPI can Send Wrong Byte

If the SPI is in master mode, it will restart the old transfer if new data is written on

the same clock edge as the previous transter is finished.

Problem Fix/'Workaround

When writing Lo the SPI, first wait until it is ready, then write the byte to transmit.

5. Reset During EEPROM Write

If reset is activated during EEPROM wrile the resuli is not what should be expected. The EEPROM write cycle
completes as normat, but the address registers are reset 1o {). The result is that both the address written and address
0 in the EEPROM can be corrupted.

Problem Fix/Workaround

Avoid using address ( for storage. unless you can guarantee that you will not get a reset during EEPROM write.
4. SPI Interrupt Flag can be Undefined After Reset

In certain cases when there are transitions on the SCK pin during reset, or the SCK pin is left unconnected., the
start-up value of the SPI interrupt flag is be unknown. If the flag is not reset before enabling the SP1 interrupt, a
pending SPI interrupt may be executed.

Problem Fix/Workaround

Cleas the SPI interrupt flag before enabling the interrupt.

3. Yerifying EEPROM in System

EEPROM verify in In-System Programming mode cannot operate with maximurm ¢lock frequency. This is
independent of the SPI1 clock frequency.

Problem FixtWorkaround

Reduce the clock speed, or avoid using the EEPROM verify feature.

2, Serial Programming av Voltaages below 3.0 Volts

At vollages below 3.0 Volts, serial programming might fait.

Prablem Fix‘Workaround

Keep VCC at 3.0 Volts or higher during In-System Programming

1. Skip Instruction with Interrupis

A skip instruction (SBRS, SBRC, SBIS, SBIC, CPSE} that skips a two-word instruction neads three clock cycles.
If an interrupt oecurs during the first or second clock cycle of this skip-instruction, the return address will not be
stored correctly on the stack. In this situation, the address of the second word in the twoword instruction is stored.
This means that on return from interrupd, the second word of the two-word command will be decoded and
executed as an instruction. The AT9054414 has two two-word instructions: LDS and STS.

Note: This can only occur if all of the following conditions are true:

- A skip instruction is followed by a two-word instruction.

- The skip instruction is actually skipping the Lwo-werd instruction.

- Interrupts are enabled, and at Jeast one interTupl source can generate an interrupt.

- An interrupt arrives in the first or second cycle of the skip instruction.

Note 2: This will only cause problems if the address of the following LDS or STS command points to an address
beyond 400 Hex.

Problem Fix'Workaround

For C-programs, use the [AR compiler version 1.40b or later. The compiler will never generate the sequence.
For assembly program, avoid skipping a two word instruction if interrupts are enabled.

AT90S8515
Rev.B
Emata
* Lock Bits at High VCC
« The SPI can Send Wrong Byte
¢« Reset during EEPROM Write
*» SPi [nterrupt Flag can be Undefined after Reset
*» Serial Programming at Voliages below 3.0 Volts
* Skip Instruction with Interrupts

6. Lock Bits at High VCC

On some devices, the lock bits will not erase at high VCC and temperature. In this situation, it will not be possible
1o reprogram the devices when the lock bits are set. This errata strongly depends on temperature and should in
most cases not cause any preblems at room temperature.

Problem Fix'Workaround

Lower VCC below 4.0V before you perform a chip erase. Then the device will unlock at any temperature and it
will be possible to reprogram the device at any YCC.

5. The gosl'l can Send Wrong Byte

1€ the SP1 is in master mode, it wili restart the old transfer if new data is written on the same clock edge as the
previous transfer is finished.

Problem FixWorkaround

When writing to the SPI, first wait until it is ready; then write the byte to transmit.
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4, Reset during EEPROM Write . ]

If seset is activated during EEPROM write, the tesult is not what should be expected. The EEPROM write cycle
completes as normal, but the address registers are reset 1o 0. The result is that both the address wriiten and address
0 in the EEPROM can be cormupted.

Problem FixtWorkaround :

Avoid using address 0 for storage, unless you can guarantee that you will not get a reset duting EEPROM write.
3, SPI Interrupt Flag can be Undefined after Reset

In certain cases when there are transitions on the SCK Ein during reset, or the SCK pin is left unconnected. the
start-up value of the SPI interrupt flag is unknown. If the flag is not reset before enabling the SPI interrupt, a
pending SP1 interrups may be executed.

Problem Fix/Workaround

Clear the SPI interrupt flag before enabling the interrupt.

2. Serial Programming at Voltages below 3.0 Volts

At voltages below 3.0 volts, serial programming might fail.

Froblem Fix'Workaround

Keep VCC at 3.0 volis or higher during in-system programming.

1. Skip Instruction with Interrupts

A skip instruction (SBRS, SBRC, SBIS, SBIC, CPSE) that skips a 2-word instruction needs three clock cycles, If
an interrupt occurs during the first or second clock cycle of this skip instruction, the retum address will not be
stored correctly on the stack. In this situation, the address of the second word in the 2-word instruction 1§ stored.
This means that on return from interrupt, the second word of the 2-word commiand will be decoded and executed
as an instruction, The AT90S4414 has two 2-word instructiens: LDS and $TS. Note 1: This can only occur if all
of the following conditions are true:

- A skip instruction is followed by a 2-word instruction.

- The skip instruction is actually skipping the 2-word instruction.

- Interrupts are enabled, and at least one interrupt source can generate an interrupt.

- An interrupt arrives in the first or second cycle of the skip instruction.

Note 2: This will cause problems cnly if the address of the following LDS or STS command points t¢ an

address beyond 400 Hex.

Problem Fix/Workaround

For C-programs, use the IAR compiler version 1.40b or later. The compiler will never generate the sequence. For
assembly program, avoid skipping a 2-word instruction if interrupts are enabled.

ATtinyll
Rev. B Emmata

» High-power Consumption in Power-down Mode

+ Limited Voltage Range/Frequency Operation Range

2. High-power Consumption in Power-down Mode

The power cansumption in Power-down mode might be up to 500 pA at 4.0V operating voltage.
Froblem FixiWorkaround

Use ATtiny11 revision C.

1. Limited Voltage Range/Frequency Range

The voltage range is limited to 2.7V t0 4,0V, The maximum operating frequency is limited to 2 MHz in the entire
range.

Problem Fix/Workaround

Use ATtiny 11 revision C.

ATtiny28
Rev. D
Errata
+ No Known Errors
Errata
ATtiny2313 Rev B

» Wrong values read after Erase Only operation
* Paraliel Programming does not work

« Watchdog Timer Interrupt disabled

+* EEPROM can not be written below 1.9 volis

1, Wrong values read after Erase Only operation
Al supply voltages below 2.7 V, an EEPROM location that is erased by the Erase Only operation may read as
programmed {0x00).
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Problem Fix/Workaround

If it is necessary to read an EEPROM location after Erase Only, use an Atomic Write operation with 0xFF as data
in order to erase a location. In any case, the Write Only operation can be used as intended. Thus no special
considerations are needed as long as the erased Jocation is not read before it is programmed.

2. Parallel Programming does not work

Farallel Programming is not functioning correctly. Because of this, reprogramming of the device is impossible if
one of the following modes are selected:

— In-System Programming disabled (SPIEN unprogrammed)

— Reset Disabled (RSTDISBL programmed)

Problem Fix/Workaround

Serial Programming is still working correctly. By avoiding the two modes above, the device can be reprogrammed
serially.

3. Watchdog Timer Interrupt disabled

1f the watchdog timer interrupt flag is not cleared before a new timeout occurs, the watchdog will be disabled, and
the interrupt flag will automatically be cleared. This is anly applicable in interrupt only mode. If the Watchdog is
configured (o reset the device in the watchdog time-cut following an interrupt, the device works comectly.
Problem fix / Workaround

Make sure there is enough time to always service the first limecut event before a new watchdog timeout occurs,
This is done by selecting a long enough time-out period.

4, EEPROM can not be written below 1.9 volis

Writing the EEPROM at VCC below 1.9 volts might fail,

Problem fix / Workaround

Do not write the EEPROM when VCC is below 1.9 volts.

Errata

ATtinyl3 Rev. D
* EEPROM can not be written below 1.9 Volt
1. EEPROM can not be written below 1.9 Volt
Writing the EEPROM at VCC below 1.9 volts might fail.
Problem Fix'Workaround
Do not write the EEPROM when VCC is below 1.9 volts.

ATtiny13 Rev. B

* Wrong values read after Erase Only operation

* High Voltage Serial Programming Flash, EEPROM, Fuse and Lock Bits may fail

* Device may lock for further programming

* debugWIRE communication not blocked by lock-bits

» Watchdog Timer Interrupt disabled

* EEPROM can not be written below 1.9 Volt

1. Wrong values read after Erase Only operation

At supply voltages below 2.7 V, an EEPFROM location that is erased by the Erase Only operation may read as
programmed {Ox00).

Problem Fix/Workaround

If it is necessary to read an EEPROM location after Erase Only. use an Atomic Write operation with 0xFF as data
in order to erase a localion. In any case, the Write Only operation can be used as intended. Thus no special
considerations are needed as long as the crased location is not read before it is programmed.

2. High Voltage Serial Programming Flash, EEPROM, Fuse and Lock Bits may fail

Writing 10 any of these locations and bits may in some occasions fail.

Problem Fix/Workaround

Alter 1 writing has been initiated, always observe the RDY/BSY signal, If the writing should fail, rewrite until the
RDY/BSY wverifies a correct writing. This will be fixed in revision D,

3. Device may lock for further programming

Special combinations of fuse bits will lock the device for further programming effectively Lurning it into an OTF
device. The following combinations of setlings/fuse bits will cause this effect:

- 128 kHz internal oscillator (CKSEL1..07 = 11), shonest start-up time (SUT[1..0] = DM, Debugwire enabled
(DWEN = 0} or Reset disabled RSTDISBEL = 0.
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- 9.6 MHz internal oscillatar {CKSEL[1..0] = 10), shortest start-up time {(SUT[1..0} = 00), Debugwire enabled
(DWEN = 0) or Reset disabled RSTDISBL = 0.

_ 4.8 MHz internal oscillator (CKSEL[1..0] = 01), shertest start-up time (SUT[1..0] = 00). Debugwire enabled
(DWEN = 0} or Reset disabled RSTDISBL = Q.

Problem fix/ Workaround

Avoid the above fuse combinations. Selecting longer start-up time will eliminate the problem.

4, debugWIRE communication not blocked by lock-bits

When debugWIRE on-chip debug is enabled (DWEN = 0), the contents of program memory and EEPROM data
memory can be read even if the lock-bits are set to block further reading of the device,

Problem fix/ Workaround

Do not ship products with on-chip debug of the tiny13 enabled.

8. Watchdog Timer Interrupt disabled

If the watchdog timer interrupt flag is not cleared before a new timeout occurs, the watchdog will be disabled, and
the interrupt flag will automatically be cleared. This is onty applicable in interrupt only mode. If the Watchdog is

configured to reset the device in the watchdog time-out following an interrupt, the device works correctly.
Problem fix / Workaround

Make sure there is enough time to always service the first timeour event before a new watchdog timeout occurs.
This is done by selecting a long enough time-out period.

6, EEPROM can not be written below 1.9 Volt

Writing the EEPROM at VCC below 1.9 volis might fail.

Problem Fix/Workaround

Do not write the EEPROM when VCC is below 1.9 volts.

ATmegal03(L)
Rev. L
Ermata
+ Wake-up from Power Save Executes Instructions before Interrupt
» SPI can Send Wrong Byie
» Wrong Clearing of EXTRF in MCUSR
» Reset during EEPROM Write
« SPI Interrupt Flag can be Undefined after Reset
= Skip Instruction with Interrupts
* Signature Bytes
* Read Back Value during EEFROM Polling
* MISO Active during In-System Programming
* The ADC has no Free-running Mode
« UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

11. Wake-up from Power Save Executes Instructions before Interrupt

When waking up from power save, some instructions are executed before the interrupt is called. If the device is
woken up by an external interrupt, 2 instruction ¢ycles are executed. If it is woken up by the asynchronous timer, 3
instruciions are executed belore the interrupt.

Problem Fis/Warkaround

Make sure that the first two or three instructions following sleep are not dependent on the exscuted inlerrupt.
10. The SP1 can Send Wrong Byte

1f the SPI is in Master mode, it will restart the old transfer if new data is written un the same clock edge as the
previous transfer is finished.

Problem Fix'Workaround

When writing 1o the SPI, first wail until it is ready, then write the byle (o (ransmit.

9. Wrong Clearing of EXTRF in MCUSR

The EXTRF flag in MCUSR will be cleared when clearing the PORF-llag. The flag

does not get cleared by writing 4 “0™ 10 it.

Prablem Fix/Workaround

Finish the test of both flags before ¢learing any of them. Clear both tlags simultaneously by writing “0” to both
PORF and EXTRF in MCUCR.

8. Reset during EEPROM Write

If reset is activated during EEPROM write, the result is not what should be expecied. The EEPROM write cycle
completes as normal, but the address registers are reset to 0. The result is that both the address written and address
0 in the EEPROM cyn be cormupted.

Froblem FixWorkaround

Avoid using address O for storage, unless you can guarantee that you will nol get a reset during EEPROM write.
7. SPI Interrupt Flag can be Undefined after Reset
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In certain cases when there are transitions on the SCK pin during reset, or the SCK pin is left unconnected, the

start-up value of the SPI intertupt flag is unknown. If the flag is not reset before enabling the SPI intercupt, a

pending SPL interrupt may be executed.

Problem Fix/Warkaround

Clear the SPT imerrupt flag before enabling the interrupt,

6. Skip Instruction with Interrupts

A skip instruction (SBRS, SBRC, SBIS, SBIC, CPSE) that skips a two-word instruction needs three clock cycles.

If an interrupt occurs during the first or second clock cycle of this skip instruction, the return address witl not be

stored correclly on the stack. In this situation, the address of the second word in the two-word instruction is stored.

This means that on return from interrupt, the second word of the two-word command will be decoded and

execuled as an instruction. The ATmegalQ3 has four two-word instructions: LDS, STS, JMP and CALL.

Notes: 1. This can only oceur if all of the following conditions are true:

- A skip instruction is followed by a two-word instruction.

- The skip instruction is actually skipping the twoword instruction.

- Enterrupts are enabled, and at least one interrupt source can generate an interrupt.

- An interrupt arrives in the first or second cycle of the skip instruction,

2. This will only cause problems if the address of the following LDS or STS command points Lo an address

beyond 400 Hex.

Problem Fix/Workaround

For C-programs, use the IAR compiler version 1.40b or

later. The compiler will never generate the sequence,

For assembly program, avoid skipping a two-word

instruction if interrupts are enabled.

5. Signature Bytes

The signalure bytes of the first few lots of the ATmegal03 have becn shipped with wrong signature

byles. Also in the datasheet, the wrong signature bytes have been given, Tﬁg correct signature byles are: $1E $97
01,

Problem FixWorkaround

Programimers must allow both $1E $97 $01 and $1E 801 $01 as valid signature bytes.

4. Read Back Value during EEPROM Polling

When a new EEPROM byte is being programmed into the EEPROM with In-System Programming. reading the
address location being programmed will give the value P1 (see table 1) until the Auto-erase is finished. Then the
value P2 will follow until programming is finished. At the time the device is ready for a new EEPROM byle, the
progrtamimed value will read correctly.

Note: This is only a problem for In-System Programmers.

Reading and writing the EEPROM during normal operalion is not affected by this.

Problem Fix/Workaround

Programmers must allow both $8() and $7F as read back values if data polling is used for the EEPROM.

Polling wili not work for either of the values P1 and P2, so when programming these values, the user will have to
wait the preseribed time tWD_EEPROM before programming the next byte.

3, MI50 Active during In-System Programming

During In-System Programming, the MISO linc (pin 13} of the ATmegal03 is active, although the UART pins are
used for programming, If pin 13 is used as an tnput in the application, a collision may eccur on this line.

Problem Fix/Workaround

~ If the MISO pin is used as an input, make sure that there is a current-limiting resistor in series with the line.

- If lhe pin is used as an oulput, make sure that whatever is connected to the line can accept that the pin is toggling
during programming.

2, The ADC has no Free-running Mode

Early versions of the ATmega603/103 datasheet deseribed an ADC Free-running Mode. This mode is not
available in this device, and bit number 5 in the ADCSR register must always be writien as “0".

Problem FixWorkaround

Use Single-conversion Mode and always use the Iatest revision of the datasheet.

1. UART Loses Synchronization if RXD Line is Low when UART Receive is Disabled

The UART will detect a UART start bit and start reception even if the UART is not enabled. If this occurs, the
first byte after re-enabling the UART will be corrupted.

Problem Fix'Workaround

Make sure that the RX line is high at start-up and when the UART is disabled, An external R$232-leve! converter
keeps the ling high during star-up,

ATmega8
ATmega8L

Erratas The revision letter in this section refers to the revision of the ATmega® device.

ATmega8 Rev. D, E and F

« CKOPT Does not Enable Internal Capacitors on XTAL/TQSCn Pins when 32 KHz
Oscillator is Used to Clock the Asynchrenous Timer/Counter2

1. CKOPT Does not Enable Internal Capacitors on XTALWTOSCn Pins when

32 KHz Oscillator is Used to Clock the Asynchroneus Timer/Counter2

When the internal RC Oscillator is used as the main clock source, it is possible to

run the Timer/Counter2 asynchrenously by connecting a 32 KHz Osciltator between
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YTALITOSCI and XTALZTOSC2. But when the internal RC Oscillator is selected
us the main clock source, the CKOPT Fuse does not control the internal capacitors
on XTALITOSC1 and XTAL2/TOSC2. As long as there arc ne capacilors connected
to XTAL1I/TOSCI and XTAL2/TOSCZ, sale operation of the Oscillator is not
guaranieed.

FProblem fix'Workaround

Use external capacitors in the range of 20 - 36 pF on XTALL/TOSC] and
XTAL2/TOSC2. This will be fixed in ATmega8 Rev, G where the CKOPT Fuse will
contro! internal capacitors also when internal RC Oscillator is selected as main clock
source. For ATmega8 Rev, G, CKOPT = 0 {programmed) will enablc the internal
capacitors on XTAL1 and XTAL2. Customers who want compatibility between Rev.
G and older revisions, must ensure that CKOPT is unprogrammed {CKOPT = 1).

ATmega8515(L)
Rev. B There are ne errata for this revision ol ATmega8515,
ATmegal6l
Rev. E
Errata
» PWM not Phase Correct

« Increased Interrupt Latency

+ Interrupt Return Fails when Stack Pointer Addresses the External Memory
« Writing UBBRH Affects both UARTC and UART1

» Store Program Memory Instruction May Fail

5. PWM not Phase Correct

In phase correct PWM mode, a change from QCRx = TOP to anything less than TOP does not change the OCx
output. This gives a phase error in the following period.

Problem Fix/Workaround

Muke sure this issue is not harmful to the application.

4, Increased Interrupi Latency

In this device, some instructions are nol interruptable, and will cause the internupt latency to increase. The only
practical problem concerns a loop followed by a1woword instruction while waiting for an interrupt. The loop may
consist of a branch instruction or an absolute or relative jump back to itself like (his:

loop: rjmp loop

<Two-word instruction>

In this case, a dead-lock situation arises.

Problem Fix/Workaround

In assembly, insert 2 nop instruction immediately after a loop to itself. The problem

will normatly be detected during development, In C, the only construct that will give

this problem is an empty “for” loop; “for(;;}". Use “while(1)” or “do{ } while {1)" tc avoid

the problem.

3. Interrupt Return Fails when Stack Poioler Addresses the External Memory

When Stack Pointer addresses external memory (SPH:SPL > $45F), returning from

interrupt will fail. The program counter will be updated with a2 wrong value and thus

the program flow will be corrupted.

Problem FixyWarkaround

Address ihe stack pointer to internal SRAM or disable interrupts while Stack Peinter addresses external memory.
2. Writing UBBRH Affects Both DART0 and UART]

Writing UBRRHI updates baud rate gencrator for both UARTO und UARTI. The baud rate generator's counler is
updated each time either UBRR or UBRRHI are written. Since the UBRRHI regiSter is shared by UARTO and
UARTL, changing thebaud rate for one UART will affect (he operation of the other UART.

Problem Fix'Workaround

Do not update UBRRHI for one UART when iransmitting/receiving data on the other.

1. Store Program Memory Instruction May Fail

Al certain frequencies and voltuges, the store program memory (SPivI) instruction may fail.

Problem FivWorkaround

Avoid using the SPM instruction,

ATmegal63(L)
Erratas
Rev. 7
« Increased Interrupt Latency
» Interrupts Abort TWI Power-down
« TWI Master Does not Accept Spikes on Bus Lines
» TWCR Write Operations Ignored
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* PWM not Phase Correct
= TWI is Speed Limited in Slave Mode

6. Increased Interrupt Latency

In this device, some instructions are not interruptable, and will cause the interrupt latency to increase. The only
practica} problem concerns a loop followed by 4 twoword insttuction while wailing for an interrupt. The loop may
consist ol a branch instruction or an absolule or relative jump back t itself like this:

loop: rjmp leop

<Two-word instruction>>

In this case, a dead-lock situation arises.

Problem Fiv'Workaround

In assembly, insert u nop instruction immediately after 2 loop to itself. The problem will normaily be detecied
during development, In C, the only construct that will give this problem is an empty “for” loop; “for(;;)", Use
“while{1)" or “do{] while (1)" 10 avoid the problem.

5. Interrupts Abort TWI Power-down

TWI Power-down apetation may be aborted by other interrupts, If an interrupt (e.g., INTO) ceeurs during TWI
Power-down address watch and wikes the CPU up, the TWT aborts operation and returns to its idle state.
Problem Fix/Workaround

Ensure that the TWI Address Match is the only enabled interrupt when entering Power-down.

4, TWI Master Does not Accept Spikes on Bus Lines

When the part operates as Master, and the bus is idle (SDA = 1; 8CL = 1), generating a short spike on SDA (SDA
=0 for a short interval}, no interrupl is generated, and the status code is still $F8 (idle). But when the software
iniliates a new start condition and clears TWINT, nothing happens on SDA or SCL. and TWINT is never set
again.

Problem Fix/Workaround

Either of the following:

1. Ensure that no spikes occur on SDA or SCL lines.

2. Receiving a valid START condition followed by a STOP condition provokes a

bus error reported as a TWI interrupt with status code $00.

3. In a Single Master systems, the user should write the TWSTO bit immediately

belore writing the TWSTA bit.

3. TWCR Write Operation Tgnored

Repeated write to TWCR must be delayed. If a write operation to TWCR is immediately followed by another
write operation to TWCR, the first wrile operalion may be ignored.

Problem Fix'Workuround

Ensure at least one instruction (e.g., nop) is executed belween two writes 1o TWCR.

2. PWM not Phase Correct

[n Phase-correct PWM mode, a change from OCRx = TOP to anything less than TOP does not change the OCx
outpul. This gives a phase ertor in the following period.

Problem Fix/Workaround

Make sure Lhis issue is not harmful Lo the application.

1. TW1 is Speed Limited in Slave Mode

When the lwo-wire Serial Interfuce operates in Slave mode, frames may be undetected if the CPU frequency is
less than 64 times the bus frequency.

Problem FixdWorkaround

Ensure that the CPU frequency is at least 64 times the TWI bus frequency.

ATmegal6

ATmegal (L} Rev. G. There are no errata for this revision of ATmegal6.
ATmegal6(L) Rev. H. There are no errata for this revision of ATmegal6.

. ATmegal69 Rev B
=ITulas

* Internal Oscillator Runs at 4 MHz

= LCD Contrast Voltage is not Correct

« External Oscillator is Non-functional

« USART

+ ADC Measures with Lower Accuracy than Specified
* Serial Downloading

6. Internal Oscillator Runs at 4 MHz

The Internal Oscillator runs at 4 MHz instead of the specified 8 MHz, Therefore, all Flash/EEPROM
programming times are twice as long as specificd. This includes Chip Erase, Byle programming, Page
programming, Fuse programming, Lock bit programming, EEPROM write from the CPU, and Flash Self-
Programmming. For this reason, rev-B samples are shipped with the CKDIV8 Fuse unprogrammed.
Problem Fix'Workaround

T 8 MHz operation is required, apply an external clock (this will be fixed in rev. C).
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5, LCD Contrast Yoltage is not Correct ]

"The LCD conrast voltage between 1.8V and 3.1V is incorrect, When the VCC is between 1.8V and 3.1V, the
LCD contrast voltage drops approx. 0.5V. The current consumpticn in this interval is higher than expected.
Problem FixWorkaround

Contrast will be wrong, but display will still be readable, cun be partly compensated for using the contrast control
register (this will be fixed in rev. g).

4, External Oscillator is Non-functional

The external oscillator does not run with the setup described in the data sheet.

Problem Fix/Workaround

Use other clock source (this wilt be fixed in rev. C).

Alternative Problem Fix/Workaround

Adding a pull-down on XTALI will start the Oscillator.

3. USART

Writing TXEN 10 zero during transmission causes the transmission to suddenly stop. The data sheet description
tells that the transmission should complete before stopping the USART when TXEN is written 10 ZeTo.

Problem Fix/Workaround

Ensure that the transmission is comptete before writing TXEN to zero (this will be fixed in rev. C).

2. ADC Measures with Lower Accuracy than Specified

The ADC does not work as intended. There is a positive offset in the result.

Problem Fix/Workaround

This will be fixed in rev. C.

1. Serial downloading

When entering Serial Programming mode the second byte will not echo back as described in the Serial
Progtamming algorithm,

Problem Fix'Workaround .
Checl if the third byte echoes back to ensure that the device is in Programeming mode {this will be fixed in rev. C).

ATmegal69 Rev C

« High Current Consumption In Power Down when JTAGEN is Programmed
+ LCD Contrast Control

« Some Data Combinations Can Result in Dim Segments on the LCD

* LCD Current Consumption

4, High Current Consumption In Power Down when JTAGEN is Programmed

The input buffer on TDO {PF6) is always enabled and the pull-up is always disabled when JTAG is programmed.
This can leave the cutput fleating.

Probiem Fix/Workaround

Add external pull-up to PF6. Unprogram the ITAGEN Fuse before shipping out the end product.
3. LCD Contrast Control

The contrast control is not working properly when using synchronous clock (chip

clock) to obtain an LCD clock, and the chip clock is 125 kHz or faster.

Problem Fix/Workaround

Use a low chip clock frequency (32 kHz) or apply an external voltage to the LCDCAP pin.
2. Some Data Combinations Can Result in Dim Segments on the LCD

All segments connected to a common plane might be dimmed (lower contrast) when

a certain combination of data is displayed.

Problem Fix'Workaround

Default waveform: If there are any unused segment pins, loading one of these with a

1 nF capacitor and always write ‘0" to this segment eliminates the problem.

Low power waveform: Add & 1 nF capacitor to each common pic.

1. LCD Current Consumption

In an interval where YOO is within the range VLCD -0.2V 1o VLCD + 0.4V, the LCD
curvent consumption is up to three times higher than expected. This will only be an

issue in Power-save mode with the LCD running as the LCD current is negligible
compared to the overall power consumption in all other modes of operation.

Problem FixWorkaround

No known workaround.

ATmega323
Rev. B
Emmata
» Interrupts Abort TWI Power-down
« TWI Master Does not Accept Spikes on Bus Lines
+ TWCR Write Operations Ignored when Immediately Repeated
+ PWM not Phase Correct
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* TWI is Speed Limited in Slave Mode
* Problems with UBRR Settings
* Missing OverRun Flag and Fake Frame Error in USART

7. Interrupts Abort TWI Power-down

TWI Power-down operation may wake up by other interrupts. If an interrupt (e.g., INT0) occurs during TWI
Power-down address watch and wakes up the CPU, the TWI1 aborts operation and returns o its idle state. If the
interrupt occurs in the middle of 5 Power-down Address Match (i.e., during reading of a slave address), the
received address will be lost and the Slave will not return an ACN.

Problem Fix'Workaround

Ensure that the TWI Address Match is the only enabled interrupt when entering Power-down. The Master can
handle this by resending the request if NACH is received.

6. TWI Master Does not Accept Spikes on Bus Lines

When the part operates as Master, and the bus s idle (SDA = 1; SCL = {), generating 2 short spike on SDA (SDA
=1 for a short interval}), no interrupt is generated, and the status cade is still $FR (idle). But when the software
initiates a new start condition and clears TWINT, nothing happens on SDA or SCL, and TWINT is never

sel again.

FProbiem Fix/Workaround

Either of the following:

1. Ensure no spikes occur on SDA or 5CL lines,

2. Generate a valid START condition followed by a STOP condition en the bus. This provokes a bus error
reparted as a TWL interrupt with status code $00.

3. In a Single-master system, the user should write the TWSTO bit immediately before writing the TWSTA bit.
5. TWCR Write Operation Ignored when Imunediately Repeated

Repeated write to TWCR must be delayed. If a write operation to TWCR is immediately followed by another
wrile opetation to TWCR, the first write operation may be ignored.

Problem Fix‘Workaround

Ensure at least one instruction (e.g., NOP) is executed between two writes to TWCR.

4. PWM not Phase Correct

In phase-correct PWM mode, a change from OCRx = TOP to anything less than TOP does not change the OCx
output. This gives 4 phase error in the following pericd.

Problem Fix'Workaround

Make sure this issue is not harmful to the application,

3. TWl is Speed Limited in Slave Mode

When the Two-wire Serial Interface operates in Slave mode, frames may be undetected if the CPU frequency is
less than 64 times the bus frequency.

Problem Fix/Workaround

Ensure that the CPU frequency is at least 84 times the TWI bus frequency.

2. Problems with UBRR Settings

The bauct rate corresponding to the previous UBRR setting is used for the first transmitted/ received bit when
either UBRRH or UBRRL 15 written. This will disturb communication if the UBRR is changed from a very high to
a very low baud rate setting, as the internal baud rate counter will have to count down (o zerc before using the new
selting. In addition, writing to UBRRL incorrectly clears the UBRRH setting,

Problem Fix/Workaround

UBRRH must be written after UBRRL because setting UBRRL clears UBRRH. By doing an additional dummy
write to UBRRH, the baud rate is set correctly, The following is an example on how to set UBRR. UBRRH is
upsdated first for upward compability with corrected devices.

Idi r17, HIGH(baud)

idi r16, LOW(baud)

out UBRRH, 117 ; Added for upward compability

out UBRRL, r16 ; Set new UBRRL, UBRRH incorrectly cleared

out UBRRH, rl7 ; Set new UBRRH

out UBRRH, r17 ; Loads the baud rate counter with new (correct) value

1. Missing QverRun Flag and Fake Frame Error in USART

When the USART has received three characters without any of them been read, the USART FIFQ is full. If the
USART detects the start bit of a fourth character, the Data OverRun (DOR) Flag will be set for the third character.
However, if a read from the USART Data Register is performed just after the start bit of the fourth byte is
received, a Frame Ermor is generated for character three, If the USART Data Register is read between the reception
of the first data bit and the end of the fourth character, the Data OverRun Fiag of character three will be lost.
Problem Fix‘'Workaround

The user should design the application to never completely fill the USART FIFOQ. If

this is not possible, the user must use a high-level protacol to be abte able 10 detect

if any characters were lost and request a retransmission if this happens.

ATmega32 Rev. A

There are nG <reata for this revision of ATmega32.
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ATmegal65

There are no errata for this revision of ATmepal65.

ATmegal28 Rev. F

There are no errala for this revision of ATmegal28.

ATmegal28 Rev. G

There are no errata for this revision of ATmegal 28,

ATmegal325

These are ne errata for this revision of ATmegal25.

ATmega3250

There are no errata for this revision of ATmega3250.

ATmega645

“There are nc errata for this revision ol ATmega&45.

ATmega6450

There are no errata for this revision of ATmegat430.

ATmega329 REV.A

» LCD contrast voltage too high

1. LCD contrast voltage too high

When the LCD is active and using low power waveform, the LCD contrast voltage can be too high. This oceurs
when VCC is higher than VLCD, and when using low LCD drivetime.

Problem Fix/Weorkaround

There are several possible workarounds:

- Use nermal waveform instead of fow power waveform
- Use drivetime of 375 ps or longer

ATmega3290 rev. A
« LCD contrast voltage too high

1. LCD contrast voltage too high

When the LCD is active and using low power waveform, the LCD contrast vollage can be oo high. This occurs
when VCC is higher than VLCD, and when using low LCD drivetime.

Probilem Fix/Workaround

There are several possible workarounds:

- Use normal waveform instead of low power wavelorm

- Use drivetime of 375 ps or longer
ATmega649 rev. A
There is no errata Tor this revision of ATmegad49,

ATmega6490 rev. A

There is no errata for this revision of ATmega6490.

Errata ATmega48
The revision letter in this section refers to the revision of the ATmega48 device.
Rev A » Wrong values read after Erase Only operation
» Watchdog Timer Interrupt disabled
- Start-up time with Crystal Oscillator is higher than expected
+ High Power Consumption in Power-down with External Clock
+ Asynchronous Oscillator does not stop in Power-down
1. Wrong values read after Erase Only operation
At supply voltages below 2,7 V, an EEPROM location that is erased by the Erase
Only operution may read as programmed (0x00).
Problem Fix/Workaround
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IT'it is necessary to read an EEPROM location after Erase Only, use an Atomic Write
operatien with OxFF as data in order to erase a location. In any case, the Write Only
operation can be used as inlended. Thus no special considerations are needed as
fong as the erased location is not read before it is programmed.

2. Watchdog Timer Interrupt disabled

If the watchdog timer interrupt tlag is not ¢leared before a new timecul occurs, the
watchdug will be disabled, and the interrupt flag will automatically be cleared. This is
only applicable tn interrupt only mode. If the Watchdog is configured to resel the
device in the watchdog time-out following an interrupt, the device works correctly.
Problem fix / Workaround -

Make sure there is enough time to always service the first timeout cvent before a
new watchdog timeout occurs. This is done by selecting a Jong enough time-out
period.

3. Start-up time with Crystal Oscillator is higher than expected

The clock counting parl of the slart-up time is about 2 times higher than expected for
all start-up periods when cunning on an external Crystal. This applies only when
wiking up by reset. Wake-up from power down is not aftected. For most settings,
the clock counting parts is a smal! fraction of the overall start-up time, and thus, the
problem can be ignered. The exception is when using a very low frequency crystal
like for instance a 32 kHz clock crystal.

Problem fix / Workaround

No known workarcund,

4. High Power Consumption in Power-down with External Clock

The power consumption in power down with an active external clock is aboul 10
times higher than when using internal RC or external oscillators.

Problem fix / Workaround

Slop the extermal clock when the device is in power down,

5. Asynchronous Qscillator does not stop in Power-down

The Asynchronous oscillator docs not stop when entering pewer down mede. This
leads to higher power consumption than expected.

Problem fix / Workaround

Manually disable the asyrchronous imer belore entering power down.

Instruction Set Nomenclature:

Status Register (SREG)

SREG: 1atus register

Carry flag in stalos register

Zera flag in status regisier

Negative [1ag in status register

Twa's complement overflow indicator

N @V, For signed tesis

Half Carry flag in the status register

i Transfer bit used by BLD and BST instructions
Global interrupt enable/disable lag

P e EIN

Registers and Operands

d: Destination (and source) rcglslcr in the register ile
R Source register in the register file

E: Result after instruction is execuled

K: Constant data

[ Constant address

b Bit in the regmster file or 1O register (3 bit)
' Bit in the status rcgislcr 3 bin

XY.Z:  Indirect address register

1 X=R27:R26, Y=R29:R28 and Z=R31:R30)

Al /O location address

i: Displacement for direct addressing {6 bit}

170 Registers
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RAMPX, RAMPY, RAMPZ ) .

Reisters concatenated with the X, Y and Z registers ¢nabling indirect addressing of the whole data space on
MCUs with more than 64K bytes data space, and constant data fetch on MCUs with more than 64K bytes program
space. .

RAMPD

Register concatenated with the Z register enabling direct addressing of the whole data space on MCLfs with more
than 64K bytes data space.

EIND

Register concatenated with the instruction word enabling indirect jump and call to the whale program space on
MCUs with

more than 64K bytes program space.

Stack

STACK: Stack for return address and pushed registers
5P: Stack Pointer to STACK

Fiags

- Flag affected by instruction

0: Flag cleared by instruction

I: Flag set by instruction

-t Flag nat affected by instruction
Conditional Branch Summary

[Test hlwlmn Mnemonle  [Complementary |Boolean Mnemonic Comment
Rd » Rr 7 (N &V)1=0 BRLT"  |Rd+ Rr 7+ (N @ Vi= 1 BRGE* Signed
Rd > Rr N&V)=D BRGE Rd < Rr Newi=1 BRLT Signed
Rd = Rr Z=1 BREQ d +— Rr [Z=10 BRNE Signed
Rd <Rr ZHN @V) = | BRGE"  [Rd> Rt ZuN© V)=0 | BRLT* Signed
[rd <Re Né Vi=1 BRLT  [Rd+Rr N@&V)=0 BRGE Signed
IRd > Rr C+Z=0 BRLG" [Rd+Rr C+7 = | BRSH* Unsigned
[Rdz R C=0 BRSH/BRCC [Rd < Rr C=1 BRLO/BRCS|  Unsigned
[Rd=Rr 7 =1 BREQ  [Rd —TRr 7 =1 BRNE Unsigned
[Ra < Re C+Z=1 BRSH"” _ [Rd>Rr C+2=0 BRLO* Unsigned
Rd < Rr C=1 BRLG/BRCS {Rd +— Rr =0 BRSH/BRCC|  Unsigned
Camy C=1 BRCS No carry C=0 BRCC Simple
Negative N=1 BRMi Positive [N=0 BRPL Simple
ICvedlow V=1 BRVS No averflow V=0 BRVC Simple
Zero =1 BREQ INot zero =0 BRNE Simple
Note: 1. Interchange Rd and Rr in the operation before the test. i.e. CF Rd,Rr — CP Rr.Rd

Complete Instruction Set Summary

Notes: 1. Not al} instructions are available in all devices. Refer 1o the device specific instruction sumimary.
2. Cycle times for data memory accesses assume internal memory accesses, and are ot valid for
accesses via the externad RAM interface. For LD, ST, LDS, STS, PUSH, POP, add one cycle plus aone
cycle for each wail state. For CALL, ICALL, EICALL, RCALL, RET, RET] in devices with 16 bit PC,
add three cycles plus two cycles for each wait state. For CALL,ICALL, EICALL, RCALL, RET, RETI
in devices with 22 bit PC, add five cycles plus three cycles for each wait state.

Instruction Set Summary
nemonies lt)perands [Description F)perau‘on Flags #ﬁmk
Arithmetic and Logic Instructions
jADD IRd. Br lAdd without Carry g.IRct = Rd + Rr ZCNV.5H {
ADC [Rd, Rr " [add with Carry [Rd —Rd+Rr+C ZCNVSH !
A DIW RA. K |Add Immediate to Word [Ra+1:Rd + Ra+1:Rd + K ZLNVS 2
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[SUB [Rd, Rr " [Subtract withont Carry Rd ~ Rd - Rr ZCNVSH 1
sUBH Rd. K [Subteact Immediate Rd —Rd-K ZCNVSH 1
sBC Rd.Rr  [Subiract with Carry Rd —Ra-Rr-C ZCNVSH )
aci Rd. K JSubtract Immediate with Carry Rd+—Rd-K-C ZCNVSH i
[BIW R, [Subtract Immediate from Word [Rd+1:Rd +— Rd+1:Rd - K ZCNVS 2
4 ND Rd.Re  |Logical AND Rd — Ra * Re ZNVS 1
ANDI R4.K  [Logical AND with Immediate R —rd" K ZNVS 1
OR [Rd,Rr [Logical OR Rd +— Rd v Rr ZNV.S L
ORI [Rd, K | cgical OR with lmmediate Rd —Rd v K ZNV.S 1
EOR Rd, Rt [Exclusive OR [Rd — Rd &Rr ZNV.S I
COM JRd One’s Complement [Rd — $FF - Rd ZONVS 1
INEG [Rd fwo's Complement d — 500 - Rd ZCNVSH !
BR [Ra,K Set Bit(s) in Register d—RdvK ZNVS I
CBR R,k Clear Bit(s) in Register Rd + Rd * (SFFh - K) ZNYS 1
INC Rd Increment Rd «+— Rd + 1 ZNVS 1
DEC iRd Decrement —Rd-1 ZNV.S [
[TST |Rd [Test for Zero or Minus d—Rd*Rd ZNVS 1
ICLE. |Rd [Clcar Regisler Rd — Rd @Rd ZNVS 1
SER Rd Sct Register {Rd — SFF None I
MUL {Rd,Re Multiply Unsigned [RLRG — Rd x Rr (UL ZC 2
MULS [Rd,Re Multiply Signed [R1:R0 — Rd x Rr (S5) ZC 2
MULSU IRd,Rr Multiply Signed with Unsigned h]:RU +~— Rd x Rr (81 ZC 2
FMUL Rd.Rr  [Fructional Multiply Unsigned R1:RO «— (Rd x Ree<l (UU) ZC 2
FMULS  RARr  [Fractional Multiply Signed IR1:R0 + (Rd x Rr)<<l (38) 7. 2
FMULSU [Rd.Rr 1 Multiply Signed with UnsignedIRI:R{) «— (Rd x Rr}e<] (S1H) ZC 2
Instruction Set Summary
nemonics [Operands Description [Operation Flags #;::::k
Branch Instructions
MP [Retative Jump PC—PC+k+1 MNone 2
LIMP Indirect Jump to {7) PC{15:0) - 2 Mone 2
ELIMP Extended Indirect Jump 1od 2} [PC15:0) +— 7 None 2
IMP k Hump PC —k None 3
CALL . Relative Call Subroutine PC—PC+k+ 1 Nure 374
ICALL [ndicect Call 1o (Z) PC(15.0) «— Z None 374
[EICALL [Extended Indirect Call to (Z) PCL50) — Z None 4
ICALL k Call Subroutine PC +— k Mone 475
RET [Subroutine Relum IPC «— STACK Mone 445
ET1 Interrupt Return PC +— STACK | 445
CPSE Kd.Rr [Compare, Skip if Equal if (RAd=R) PC—PC+20rd Mune 1/213
CP [Rd,Rr Cornpare Rd - Rr ZCNVSH| 1
CPC Rd,Rr ‘ompare with Carry Rd-Rr-C ZCNV .S.H 1
CPI JRd.K ‘ompare with Immediate Rd-x ZCNV 5H I
BRC IRI‘, b Skip if Bit in Register Cleared if (Re(b)=( PC—PC + 2 0r 3 Nons 1/2/3
BBRS [kr. kip if Bit in Register Sel if (RAb)=L)PC +—PC +20r3 None 17243
BBiC A, b [Skip if Bit in /0 Register Cleared BF (VO(A b)=0) PCe— PC + 2 or 3 None 14213
EBIS. A, b [skip if Bit in 170 Register Set Jtf (O{Ab)=1} PC— PC + 2 or 3 None 1/2/3
@S E k FBranch if Status Flag Set bt (SREG(s) = 1) then PC—PC+k + | Mone 142
[BRBC S, k Branch if Status Flag Cleared if (SREG(s) = 0) then PC «——PCrk +1|  Nune 1/2
BREQ Kk {Branch if Equal iF (Z = 1) then PC «— BC + k + | None 142
BRNE k Branch if Not Equal if (Z= 0) then PC = PC 4+ k 4 | None 1/2
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RCS A Branch if Carry Set Ff(C=1)thenPC—PC+k+1 None 172
BRCC k Branch if Carry Cleared ff {C=Mthen PC+—PC+k+1 Mune 1/2
BRSH 3 Branch if Same or Higher if (C =) then PC—PC +k + 1 None 112
[BRLO 3 [Branch if Lower it (C=1)then PC—PC+k+1 None 1{2
BRMI k Branch if Minus if (N =1} then PC —PC+k + 1! None¢ 1/2

RPL - Branch if Plus fF(N =0 then PC— PC + k+ 1 None 12
RROE Ik ranch if Greater or Equal, Signed Jf(N @V=0jthen PC—PC+ K+l None 142
BELT K Branch if Less Than, Signed |5f (N &V=1)then PC—PC+k+1 Nane 1/2

RHS X Branch if Half Carry Flag Set ff(H= Nthen PC—PC+k+ 1 None 142
[BRHC k [Branch if Half Carry Flag Clearcd if (H = 0) then PC—PC +k + | MNone 1§12
BRTS k Branch il T Flag Set if (T=1)then PC—PC+k+1 None 142
[BRTC K ranch if T Flag Cleared GE(T=0%then PC+—PC+k +1 None Lfi2
BRVS k. [Beanch if Overflow Elag is Set Ef{V =11then PC+—PC+k+1 Nanc 1/2
BRVC k Branch if Overflow Flag is i (W =0 then PC +—PC + Kk + 1 Mone 142

Cleared

RIE [k [Branch if [nterrupt Enabled f{l=1)thenPCe—PC+k+!} Nonc 1/2

BRID k Brunch if [ntcrrupt Disabled i 1=0then PC—PC+k+1 None 1/2
Data Transfer [nstructions

MOV [Rd. Rr Copy Register [Rd +— Rt Nonc 1

IMOVW IRd, Rr [Copy Register Pair [Ré+L:Rd ~— Rr+1:Re [None i

LDI [Re. K Load Immediate IRd — K None I

1. DS [Rd. k 1 oad Direct from data space [k +— (k} None >

LD Rd, X | oad Indirect Rd — X None 2

LD Rd, X+ Load Indirect and Post-Increment [Rd = (X3, X — X + | None b

LD IRd, X t oad Indirect and Pre- Decrement b( — X1, Rd— (X} Mone 2

LD Rd, ¥ | oad Indircet Jtd — () None D

LD [Ra, Y+ Load Indirect and Post-[ncrement Rd — (YL Y ~— Y + 1 None 3

1D [Rd.-Y Load [ndirect and Pre- Decrement ¥ — ¥ - 1. Rde— (Y} None B

Li2D Rd.Y+q i oad Indirect with Displacement Rd « (Y + ) Nowe 7

) Rd. Z [ oad Indirect d— (&) Nane n

LD Rd, Z+ Load Indirect and Post-Increment [Rd «— (Z), & = Z+] None R

i D d.Z Loud Indirect and Pre- Decrement Z —Z- L, Rd ~(Z) None p

LDD Rd, 7+ | cad Indirect with Displacement R +—(Z +q) None ?

STS k., Rr [Btore Direct to data spiuce d +— (k) Nume 2

5T DL, Rr Siore Indinect X3} e Rr Nune 2]

5T X+, Re [Riore Indirect and Fost- Increment (Xy— R, X+—X+1 Mune 2

5T LX. Re Store Indirect and Pre- Decrement M +—X-1,{X)«—Rr MNome 2

IST Y, Br IStore Indirect Y)+«—Rr PMome 2

[T Y+, Rr Crore Indirect and Post- Tncrement ¥y+—Rr,Y —Y+1 MNane w

ST FY, Re Kitore Indirect and Pre- Decrement Y — ¥ - L,{Y)+Rr Mome 12

5TD [Y+q.Rr Store Indireet with Displacement Y +q) —Rr Nune 2

BT [Z, Rr Siore Indirect Z) + Rr vone 2

BT 7+, Rr [Store Indirect and Post- Increment (Z) — R, Z— Z+ None 5
Instruction Set Summary

Minemonics [(Operands  [Description jOperation Flags #g};:k

ST -Z, Rr store Lndirect and Pre- Dex Zo—A-1,{Z)—Rr Nune 2

STD Z+q.Re Store Inditect with Displacement Z+qi—HRr None 2

LM [oad Program Memory RO « (Z} Naone 3

ILEM d,Z l.oad Progrum Memoary le — (7} Mone 3

LPM d, 7+ L oad Program Memory and Post- Increment|Rd «— (Z), Z <7 + 1 None 3

ELPM | Extended Load Program Meory [R0 — RAMPZ:Z) None 3

ELPM Rd.Z Extended Load Program Memory [Rd = (RAMPZ:Z) None 3

ELPM |Rd. Z+ E’;‘f::::tm“d Program Memory and Fosi- de — (RAMPZ:Z), Z «—2 4 | None 3

5PM | [Store Program Memory kz) —RI1:RO None
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[ESFTM | [Extended Store Program Memory kRAMPZ:Z} +R1:RO None -
IN [Rd. A In From [0 Location [Ra —lio(A) None ]
oUT A Rr Out To /0 Location [/0(A) —Re None 1
PUSH [Rr Push Register on Stack [STACK —Rt None 2
POP [Rd [Pop Register from Stack [Rd —STACK None 2
Bit and Bit-test Instructions
LSL Rd Logical Shift Left [Rd(n+1<~Rd(n),Rd{0) —0,C—RiT) |ZLNVH| 1|
R Rd gical Shift Right {Rd{n—Rd(n+1),Rd(7¢+=0.C—Rd{0) ZCNV | |

OL hd otate Left Through Carry hd((]«—C‘Rd(nH) —Rd{n’C+—Rd(Ty [ZLNNVH] 1
ROR [Ra [Rotate Right Through Carry Rd(T) «—C.Rd{n} —Rd(n+1),C—Raf0? | ZCNY | 1
fasr ] [Arithmetic Shift Right [Rd(n) — Rd(n+1), n=0.6 ZONV | 1
EWAP | %] [Swap Nibbles [Ra(3..0) «— RA(T..4) None 1
[BSET A Flag Set BREG(s} — | SREG(s) | 1
[BCLR . [Fiag Clear ISREG(s) +— 0 SREG(s} | 1
[sBI A, b [Bet Bit in /O Regi /(A b) « | None 2
ICB1 A, b Clear Bit in /O Register LIOKA, BY «— O None 2
BST Rr, b Bit Store from Register to T [T «— Rr(b} T 1
BLD Rd, b [Bit load from T to Register Rdib} +—T None |
SEC [Set Carry Ce1 C |
CLC [ olear Carry C —0 C 1
GEM Set Wegative Flag N +—1 N 1
CLN Clear Nepative Flag N 0 N 1
BEZ et Zero Flag 7. —1 Z 1
Lz Ciear Zero Flag 2 —0 Z 1
[SEL (Giobal Interrupt Enable 1 ! I
Ll Global Tnterrupt Disable 0 I I
BES et Signed Test Flag 5 —1 [ 1
CLS Clear Signed Test Flag 5 —0D s 1
SEV [set Two's Complement Overflow v —1 v 1
CLY [Clear Two's Complement Overflow [V —0 v 1
RET [Set T in SREG T | T ]
CLT [Ciear T in SREG T 0 T 1
SEH <t Half Carry Flag in SREG H+—1 H |
CLH Clear Half Carry Plsg in SREG H —0 H 1
NOP [N Operaticn Mone |
SLEEP BSleep Ksee specific descr, for Sleep) None 1
[WDR [Watchdog Reset see specific descr. for WDR} None 1
BASCOM Editor Keys

Key Action

LEFT ARROW One character to the left

RIGHT ARROW One character to the right

UP ARROW One line up

DOWN ARROW One line down

HOME To the beginning of a line

END To the end of a line

PAGE UP Up one window

PAGE DOWN Down one window

CTRL+LEFT One word to the left

CTRL+RIGHT One word 10 the right

CTRL+HOME To the start of the text

CTRL+END To the end of the text

CTRL+ Y Delete current line

INS Toggles insertfoverstrike mode

Fi
F3

H‘elp (context sensitive)
Find next iext
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F4 Send to chip (sun flash programmer)
F3 Run

F? Compile Fije

F8 Step

Fo Set breakpoint

FlQ Runto

CTRL+F7 Syntax Check

CTRL+F Find text

CTRLA+G Go to line

CTRL+K+x Toggle bookmark, X can be 1-8
CTRL+L LCD Designer

CTRL+M File Simulation

CTRL+N New File

CTRL+HD Load File

CIRLAP Print File

CTRL+(Q+x Go to Bookmark, X can be 1-8
CTRL+R Replace text

CTRLA+S Save File

CTRL+T Terminal emulater

CTRL4+P Compiler Options

CTRL+W Show result of compilation
CTRL+X Cut selected text to clipboard
CTRL+Z Undo last modification
SHIFT+CTRLAZ Redo last undo

CTRL+INS Copy selected text to clipboard
SHIFT+INS Copy text from clipboard to editor
CTRL4+SHIFT+] Indent Block
CTRL+SHIFT+U Unindent Block

Select text Hold the SHIFT key down and use the curser keys 1o select text. ot keep the left
mouse key pressed and tag the cursor aver the text to select.
RESERVED WORDS

The following table shows the reserved BASCOM statements or characters.

FOR CPEEKH{} ACK A
FOURTH CRYSTAL ABS() t
FOURTHLINE CURSOR ~ ALIAS :
FUNCTION . AND $BAUD
DATA A3 $CRYSTAL
GATE DATE$ ASC() $DATA
GETAD(} DEBOUNCE AT
GETRCS() DECR SDEFAULT
GOSUB DECLARE BAUD
GOTO DEFBIT BCD) $END
DEFBYTE BIT $EEPROM
HEXVAL() DEFLNG BITWAIT $EXTERNAL
HIGH(} DEFWORD BLINK $INCLUDE
HOME DEGSNG BOOLEAN $LCD
DEFLCDCHAR BYTE SLCDRS
12CRECEIVE DEFINT BYVAL $LCDPUTCTRL
12CSEND DEFWORD SLCDPUTDATA
I2CSTART DELAY CALL $LIB
R2CSTOP DIM : CAPTUREI $REGFILE
I2CRBYTE DISABLE - CASE $SERIALINPUT
I2CWBYTE DISPLAY CHR() $SERIALINPUT2LC
IDLE DO CLS D
£ DOWNTO CLOSE
INCR ELSE Comparela $SERIALOUTPUT
INKEY ELSEIF COMPAREILB SWAITSTATE
INP() ENABLE $XRAMSIZE
INPUT END Config $XRAMSTART
INPUTBIN ERAM CONST
INPUTHEX ERASE COUNTER
INTO ERR COUNTERO IWRESET
INTI EXIT COUNTERI1 IWREAD
INTEGER EXTERNAL COUNTER2 IWWRITE

INTERNAL CPEEK()
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]
TIMES RETURN NOSAVE INSTR
THIRD RIGHT NOT 5
THIRDLINE RIGHT()
TIMERD ROTATE OFF LCASE()
TIMERI RTRIM() ON LCD
TIMER2 OR LEFT
TO SELECT ouT LEFT{)
TRIMY) SERIAL QUTPUT LEN()
SET LOAD
UCASE() SHIFT PEEK(} LOCAL
UNTIL SHIFTLCD POKE LOCATE
UFPPER SHIFTCURSOR PORTA LONG
UPPERLINE SHIFTIN PORTB LOOKUP()
SHIFTQUT PORTC LOOKUPSTRI()
VALQ SOUND PORTD LOOP
VARPTR{) SPACE() PORTE LTRIM({}
SPIINIT PORTF LOW()
WAaAIT SPIIN POWERDOWN LOWER
WAITKEY{) SPIMOVE PRINT LOWERLINE
WAITMS SPIOUT PRINTRBIN
WAITUS START MAKEBCD()
WATCHDOG STEP Pulseout MAKEDECY)
WRITEEEPROM STR() PWMIA MAKEINT()
WEND STRING() PWMIB MID()
WHILE STOP MOD
WORD STOFP TIMER READ MODE
SUB READEEPR(OM
XOR SWAP REM NACK
RESET NEXT
XRAM THEN RESTORE NOBLINK
Error Codes In bascom AVR
The following table lists errors that can occur.
Error Description Error  Description
24 Qutof EPROM space 1 Unknown statement
25 Variable already dimensioned 2 Unknown structure EXIT statement
26 AS expected 3  WHILE espected
27  parameter expected 4 No more space for IRAM BIT
28  IF THEN expected 5  No moere space for BIT
29 SELECT CASE expected 6 . expected in filename
30 BIT's are GLOBAL and can not be erased 7 IF THEN expected
31  Invalid data type 8  BASIC sourcs file not found
32 Wariable not dimensioned 9 Maximum 128 aliases allowed
33 GLOBAL variable can not be ERASED 0 Unknown LCD type
34 Tavalid pumber of parameters 11 INPUT, OUTPUT. Gor 1 expected
35 3 parameters expected 12 Unknown CONFIG parameter
36 THEN expected 13 CONST already specified
37  Invalid comparison operator 14 Only IRAM bytes supported
38  Operation not possible on BITS 15 Wrong data type
3¢ FOR expected 16  Unknown Definrition
40 Variable can not be used with RESET 17 9 parameters expected
41  Variable can not be used with SET 18 BIT only allowed with IRAM or SRAM
42  Numeri¢ parameter expected 19 STRING length expected (DIM 5 AS
43 File not found STRING * 12 ,for example)
44 2 variables expected 20 Unknown DATA TYPE
45 DO expected 21 Qut of IRAM space
47  UNTIL expected 23 Oul of XRAM space
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202

203
204
205
206
207
210
211
212

213
214
215
216
217

218
219

220
221
222
223
224
225
226
227
228

229
230
231
232
233

234
235
236
238
239

240
241
242

243
244

246
247
243
249
250
25k
252
253
254

Description

.EQU not found, probably using functions
that are not supported by the selected chip
Error in LD or LDD statement

Errorin ST or STD statement

} expected

Library file not found

Library file already registered

Bit definition not found

External routine not found

LOW LEVEL, RISING or FALLING
expected

String expected for assignment

Size of XRAM string O

Unknown ASM mmemonic

CONST not defined

No arrays allowed with BIT/BOOLEAN
data type

Register must be in range from R16-R3]
INTO-INT3 are always low level triggered
in the MEGA

Forward jump out of range

Backward jump out of range

Tllegal character

* expected

Index out of range

{) may not be used with constants
Numeric of string constant expected
SRAM start preater than SRAM end
DATA line must be placed afier the END
staternent

End Sub or End Function expected

You can not write to a PIN register

TO expected

Not supponied for the selected micro
READ cnly works for normal DATA Jines,
not for EPROM data

') block eomment expected first

‘{ block comment expected first

Value does not it into byte

Variable is not dimensioned as an array
Invalid code sequence because of AVR
hardware bug

END FUNCTION expected

END SUB expected

Source variable does not match the target
variable

Bit index out of range for supplied data
type

Do not use the Y pointer

No arrays supported with IRAM variable
No more room for .DEF definitions

. expected

BYVAL should be used in declaration
ISR already defined

GOSUB expected

Label must be named SECTIC

Integer or Word expected

ERAM variable can not be used

Variable expected

AVR gla 58y Sun slalba TVA

Error  Description
50  Value doesn fit into INTEGER
51  Value doesn't fit into WORD
52 Value doesn't fit into LONG
60  Duplicate label
61  Labei not found
62  SUB or FUNCTION expected first
63 Imeger or Long expected for ABS()
64 expected -
65  device was not OPEN
65  device already OPENED
68  channel expected
70  BAUD rate not possible
71  Different parameter type passed then
declared
72 Getclass error, This is an internal error.
73 Printing this FUNCTION not yet supported
74 3 parameters expected
80 Code does not fit into target chip
81  Use HEX({var} instead of PRINTHEX
82  Use HEX(var} instead of LCDHEX
85  Unknown interrupt source
86 Invalid parameter for TIMER configuration
87  ALIAS already used
88 Oorl expected
89 Out of range : must be 1-4
90 Address out of bounds
9t . INPUT, OUTPUT, BINARY, or RANDOM
expected
92  LEFT ot RIGHT expected
93 Variable not dimensioned
94 Too many bits specified
95  Falling or rising expected for edge
96  Prescale value must be 1,8,64,256 or 1024
97  SUB or FUNCTION must be DECLARED
first
98  SET or RESET expected
99  TYPE expected
100 No array support for IRAM variables
101  Can't find HW-register
102 Ermor in internal routine
103 =expected
104  LoadReg error
105  StoreBit error
106  Unknown register
107  LoadnumValue etror
108  Unknown directive in device file
109  =expected in include file for JEQU
110 Inelude file not found
111 SUB or FUNCTION not DECLARED
112 SUB/FUNCTION name expected
113 SUB/FUNCTION already DECLARED
114 LOCAL only allowed in SUB or
FUNCTION
115 #channel expected
116  Invalid register file
117 Unknown interrupt
200 DEF not found
201 Low Pointer register expected
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261
262
263

265

325
1024
326
EYq)
328
999

AVR glap) 58 5 S (slas

Amay expected

ON or OFF expected

Array index out of range

Use ECHO OFF and ECHO ON instead
offset expected in LDD or S5TD like Z+1

Pre-scale value must be 1,8,32,128,256 or

#ENDIF expected

Maximum size is 255

Not valid for SW UART

DEMO/BETA only supports 2048 bytes of
code

Z or Z+ expected

Single expected

" " expected

SRAM string expected

- not ailowed for a byte

Value larger than string length
TIMERQ, TIMER1 or TIMER2 expected
Numeric constant expected

Param must be in range from 0-3

.END SELECT expected

Address already occupied

Data type not supported with statement
Label 100 long

Chip not supported by 12C slave library
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Comment P‘;::EE?D Quantity | Components
1-22UF(16v) 250 4 C5,C6,C8.C9
10ONF 100 1 C13
10h(25V) 500 1 Cl2
1OUH 300 1 L1

10k 35 2 R1, RI10
15-32PF 250 2 Cl3,Cll
M 33 1 R11
IN4001 250 1 D2

Ik 35 2 R, R13
Luftantalum) 500 2 C2,.C3
lu(tantalum) 500 1 C7
220 35 3 R2, R3, R4
22000U¢25V) 1200 1 C1

33k 35 1 R9
47K 35 I R12
7418244 1200 1 QM
741847 3000 1 Q6
7805 1200 1 uz2
7812 1200 1 ul
TSEGMENT_3PART({COMMON ANODE) 4000 1 D3
BC337 250 1 Q3
KEYPAD4*4 16000 1 C4
LCD16*2/16%4/20%4/20%2/16* L 35000(2*16) 1 JP1
MAX232 3500 1 Q7
oPo7 1500 1 Qs
POT5k 1000 1 R?
POWER LED 100 1 LED4
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