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[ ATmega128 E0|oH/7}2E] H|ZE

E[0|H/71.2E{0

Elo|H/7H2E]1

El0|H/71:2E12

El0|H/7H2E{3

2= 8bit 16bit 8hit 16bit
EIO|HE clk I/O clk 1/0 clk 1/0 clk 1/0
TOSC12iTOSC2
7I2EE (32.768kHz) T T2 T3
TOSCH1
Elo| 1,8,32,64,
majAF U 128,256.1024 1,8,64,256,1024 1,8,64,256,1024 1,8,64,256,1024
TCCR1A TCCR3A
TCCR1B TCCR3B
TCCRO TCCR1C TCCR2 TCCR3C
TCNTO TCNT1H, TCNT1L TCNT2 TCNT3H, TCNT3L
OCRO OCR1AH, OCR1AL OCR2 OCR3AH, OCR3AL
| X|AH ASSR OCR1BH, OCR1BL SFIOR OCR3BH, OCR3BL
SFIOR OCR1CH, OCR1CL TIMSK OCR3CH, OCR3CL
TIMSK ICR1H, ICR1L TIFR ICR3H, ICR3L
TIFR SFIOR SFIOR
TIMSK, ETIMSK TIMSK, ETIMSK
TIFR, ETIFR TIFR, ETIFR
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El0|H/712E{0

El0|H/712E]1

El0|0{/72E{2

El0|M/712E{3

Normal, Normal,
CTC, CTC,
Normal Fast PWM, Normal Fast PWM,
cTC Phase Correct CTC Phase Correct
Sanc Fast PWM PWM, Fast PWM PWM,
Phase Correct PWM Phase and Phase Correct PWM Phase and
Frequency Frequency
Correct PWM Correct PWM
olEiMS TOSC1, TOSC2 T1, IC1 T2 T3, IC3
OC1A OC3A
SEMS oCo OC1B 0C2 oC3B
OoC1C OC3C
Overflow Overflow
Overflow ’ Overflow ’
’ Output Compare ’ Output Compare
Ol E
2lEHEE OUtpT\;a?ngpare Match A/B/C, Outptll\;a?g;npare Match A/B/C,
Input Capture Input Capture
RTC7|s
7|E} EIO|H7IRE| R 5 Capture Capture

Za[2AILE AL
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Interrupt
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ICCAYR Application Builder [M128]
CPU | Memory | Ports  TimerD | Timert | Timer2 | Timer3 | UART | SPI | Analog |

Initialisation

v Use Timerd © Overflow interrupt P

Desired value Units

10 kKHz - 10.000KHz {0.0%
| | J 0.0%) YWavefarm mode
Frescale select TCHTO
Compare Asyncronous mode
CCRO
0xCB ™ Enable async mode
QCO output mode External crystal (Hz)
|Discunnected j |
o

™ Compare interrupt

Ok Clptions Prewview Cancel




[Compare match onlyA| 0| A

ICCAVE Application Builder [M128]
CPU | Memory | Ports  TimetD | Timert | Timer2 | Timer3 | UART | SP1 | Analog |

Initialisation

W Use Timerd T Owerflow interrupt [

Desired value  Units Actual value (error®)

10 kKHz 10.000KHz {0.0%

| | J 0.0%) Waveform mode
Frescale select TCNTO

|B j 0x38 |Nnrma| j

Cormpare Asyncronous mode
DCRO
0xCB ™ Enable async mode

External crystal (Hz)

B Compare interrupt

Ok Options P revieny Cancel
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SEHA| ofixi|

ICCAVE Application Builder [M128]
CPU | Memory | Ports  Timer | Timert | Timer2 | Timer3 | UART | SPI | Analog |

Initialisation
v Use Timerd T Overflow interrupt I
Desired value  Units Actual value (error¥)
a0 KHz =] 30.303KHz (1.0%)
Frescale select TCHTO
E - 0xBE
Compare Asyncronous mode
OCRO
Dxd? I™ Enable async mode
output mode External crystal (Hz)
|Tuggled - |
—
=

™ Compare interrupt

Ok Options Prewiew Cancel
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; 0 FF

3

>

0 Normal AlSt OCRO0]| Mo &l
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[8H|E E}0| / 7}2E]

El0|H 0= A|0{o}7| %t 2 X|2E]
EI0|H/ZI2E] 0 X0 |X|2E{ : TCCRO
Timer/Counter0 Control Register : TCCRO
EIO|H/7ZI2E] 0 HIXI2E{ : TCNTO
Timer/Counter0 Register : TCNTO

Timer/Counter() Control Register - TCCR0 H=H| Z4H
Bit 7 6 5 4 3 2 1 0
CS02 CS01 | €SO0 TCCRO

Read/Write R R R R R R/'W R/W R'W
Initial value 0 0 0 0 0 0 0 0
Timer/Counter0) Register - TCNTO
Bit 7 6 5 4 3 2 1 0

MSB LSB TCNTO

Read/Write R/'W R/'W R/'W R'W R/'W R/'W R/'W R'W
Initial value 0 0 0 0 0 0 0 0



[8H|E E}o|0{ / 7}12F

Za|AHUB] (Prescaler)
Efo| ool 2T 5Hs @1z Seio
F47h A HEY| 0
Mg 7|'<:>|_ 2| AAHA

fCLK_IO/8
fCLK_10/32
fCLK_10/64

fCLK_IO/128
fCLK_10/256 or fCLK_10/1024
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Y
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P
e
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rir
Al
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[8H|E E}0| / 7}2E]

Bit 7 6 5 4 3 2 1 0

Read/Write RW R/W R/W R/W RW R'W RW R/W

Initial Value 0 0 0 0 0 0 0 0
Timer/Counter02| 25 LA E MEHGI= B X|AE.

ASSR g|X|2E{2] ASO(BIT 3) HIEE “1"& MA5IH
Timer/Counter02 TOSC1 EISZ ¢|3ik|= H|S7| FI2EIE AlIS.
= Timer/Counter0O= Real Time Counter(RTC)E AlH

O| I TOSC11l TOSC2= Timer/Counter02| 28 &2

SFIOR IX|AE{2] PSRO HIEE “1'2 MJFSIH =Zz|AH 2= 2]
Ail

TIFR



[8HIE Eto|0{ / F12E

I LAY MET

clk . —3»
1o Clkros
Clear 10-BIT T/C PRESCALER
TOSC1 —f Y = e T—— -
g % 1% & |4 S
< E|F2 |8 |2 5
ASO S S E |F R
o
PSRO 0 ‘
| |
inr YY V¢Vi
CS00
CS01
cS02

TIMER/COUNTERO CLOCK SOURCE

{:IkTO




[8H|E E}0| / 7}2E]

Speclal Functlon IO Reglster(SFIOR)
Bit I

_———IEIIEI SFIOR

Read/\Write RW R/W RwW RW
Initial Value 0 0 0 0 0 0 (] 0

BIT 7 : TSM(Timer/Counter Synchronization Mode)

"1" = Timer/Counter 2| 7| 2=7} EIC}. 0] 2=0|A= PSRO
e} PSR3210f| £ 42 =XIEICI.

‘0" = PSRO2 PSR3210]| £ z2x2 st=+%I010il 2|sHA =2|0{EICt.

BIT 1 : PSRO(Prescaler Reset Timer/Counter0)
"1" = Timer/Counter02| Prescaler?} 2|AMI=IC}.
“0” = Heko| giLCt.



[8H|E E}o|0{ / 7}12F

Timer/Counter08| 28 &2
ASO= 0|3510{ 2|F EE= LIF 25 448 3.
S5 ME{ H|E CS02:0F &30ol0] Al Ful+= EF 8.
7I2E{ =M< Timer/counter0 Control Register
TCCRO | X|2E{2] WGMO12t WGMO00= A&Slo{ ZA.
Timer/Counter02| E}0|0{ Z}(TCNTO) 2} Output
Compare Register(OCR0)= S8HIER 7+

Timer/Counter02 LR 2= Z2|A A2 E 56104

NE-E T

RO == TOSC1, TOSC2 EICE E2F= Al



[8H|E E}o|0{ / 7}12F

Bit 7 6 5 4 3 2 1 0
S50 TeeRo
Read/Write R/W R/W RW
Initial Value 0 0 0 0 C 0 0 0
Timer/Counter0 2| S&t2 MASI] Z2|AAH|U2{E MAGI=

—_— A
7|oE 'I'%I':!

BIT 7 : FOCO (Force Output Compare)
WGM H|E7} non-PWM 2EE2 MAE|0{ IS | FOCO HIE=
stM3EICE T2 L} AVR o] A9| 7|E0H =
#M2 2X|517] QISHA] PWM BE2 =XH8tH = “0’22 MAE]

o{o}at siC}. HHHO)| “1’2 MAS}H Waveform Gerneration
Unite 2 S&tsiC}.



[8H|E E}0| / 7}2E]

BIT 6, 3: WGMO01:0 (Waveform Generation
Mode)

Waveform Generation Mode

ZE35}0{ Counter?| 7}2E! dtsF Maxium(TOP)
O] AA 4l 0t Waveform Generation S A=

Timer/Counter

WGMO01 | WGMOO Update of TOVO Flag
Mode Mode of TOP

(CTCO) | (PWMO) Operation OCRO Set-on

0 0 0 Normal OxFF immediate MAX
PWM, Phase

1 0 1 Correct OxFF TOP BOTTOM
2 1 0 CTC OCRO immedate MAX
3 1 1 Fast PWM OxFF TOP MAX




[8H|E E}o|0{ / 7}12F

BIT 5, 4 : COMO01:0 (Compare Match Output Mode)
0| HHIEE =X3510{ OCO Elo| S=H2 =FsiC|.
mES S8o 2 AlEZ617]| 215101 DDR HIX|AEIE S22
& ¥ol0{0f SiC}
Compare Output Mode, non-PWM Mode

COMO1

COMO00

LS

0

0

Normal port operation, OC0O disconnected.

Toggle OCO0 on compare Match

Clear OC0 on compare match

0
1
1

1
0
1

Set Oc0 on compare match




[8H|E E}0| / 7}2E]

Compare Output Mode, Fast PWM Mode

COMO1 COMO00 LIS
0 0 Normal port operation, OCO disconnected.
0 1 oll2F
1 0 Clear OCO on compare match, set OCO at TOP
1 1 set OCO on compare match, clear OC0O at TOP

Compare Output Mode, phase Correct PWM Mode

COMO1 COMO00 LIS
0 0 Normal port operation, OCO disconnected.
0 1 oll2f
1 0 Clear OC0 on compare match when up-counting.

Set OC0 on compare match when down-counting.

Set OCO0 on compare match when up-counting.
Clear OCO on compare match when down-counting.




[8H|E E}0| / 7}2E]

BIT2,1,0
CS02, CS01, CS00 (Clock select 0 bit 2, 1, 0)
2= MEH H|E 2, 1, 02 E}0|0{02] free-scaling source

ol g<2xlof AL
CS02 | CS01 | CSO00 '3
0 0 0 No clock source (Timer/Counter stopped).
0 0 1 clk,,.(No prescaling)
0 1 0 clk,,./8 (From prescaler)
0 1 1 clk,,s/32 (From prescaler)
1 0 0 clk,,./64 (From prescaler)
1 0 1 clk,,/128 (From prescaler)
1 1 0 clk,/256 (From prescaler)
1 1 1 clk,,/1024 (From prescaler)




[8H|E E}0| / 7}2E]

Timer/Counter0 Register(TCNTO)
Bit i 5] 5 4 3 2 1 0

TCNTO[7:0] TCNTO
ReadWrte RW RW R/W RW RW R/W RW RW
Initial Value 0 0 0 0 0 0 0 0
O 25420 #stoic} YuxoZ 14 A4, (2=0f mjat SZ)

TCNTO HIXIAE{0fl Overflow 7} BHAHE|H °._IE1'=.'=*I HIAM Y | =,
Timer/Counter02| 8H|E 7}2E Z}2 X &5l U= gIX|AE{0]|C}.
el M7 S=E e I 2 716l



[8H|E E}0| / 7}2E]

Timer/Counter0 Output Control Register(OCRO)

Bit 7 G 5 4 3 2 1 0
Read/Write RW RW RW RW RW RW RW R/W
Initial Value 0 0 0 0 0 0 0 0

Timer/Counter0 Register TCNTO 22} H|u2510{1 OCO EZI0j|
SHAMSE WlstI| st 8HIE f= M E5l= 2IXI2E{0|Ct.
TCNTO z}2} H|11510{ DfX| SZt0| EH4SHH OCO Eiof| S= A
S5 Bst| ¢let 8HIE 7= X Esl= I X|AE{0|C}.



[Counter Unit Block Diagram

DATA BUS

b

TCNTn

count

clear )
Control Logic

direction

bottom T Ttop

Prescaler

T/C
Oscillator

TOSC1

TOSC2




[Block Diagram

DATABUS

":I TCCRN
Y
count ~ Toun
clear 7 (Int.Req.)
Control LOg\C
direction clkp,
A < TOSCH
BOTTOM TG
Prescaler Oscillator
t1y > TOSCZ2
Timer/Counter
TCNTn | |__|
=0
t f oGn clk o
{Int.Req.)
Y
= l | Waveform | OCn
‘:__I Generation
a

- ochn

Synchronized Status flags ,
Synchronlzatlun Unit

- clk

- iy

Status flags

ASSRn

A [

asynchronous mode

select (ASN)




[8H|E E}o|0{ / 7}12F

Timer/Counter02| Output Compare & x|
8H|E H|117]| : ¢4=5HA{ TCNO 2t8F OCRO Z}2 H|xlaH LIZiCE.
TCNTO Zi2} OCRO gi0| &= ujojct |7 |= match Al £ gt
stirt.
match AlS &= EIO|H £252| CI= AIO|20)|A Output Compare
Flag(OCF0)E Mgt
OCIEQ H|EQ} SREG M X|AE|e| | HIE7} “1’=2 Al E|0] )2
OCFO= Output Compare InterruptE 24isirC}.
OCF0 &2l = 2E{EET| dH0| |11 LI XfS2= S2[01Z
C}.(OCFO HIEO “1"'2 MM &2=ZEQJo{2o=2 Z2|0{ sl0{= &l
C}.



[8H|E E}o|0{ / 7}12F

Timer/Counter0 E}0|2(f_clk 10/8 Prescaler)

oo (TR ACARARA AR AT ARAAAIL

clk;,

(clk,,/8)

Tg$gn i TOP-1 |} TOP |} BOTTOM | BOTTOM + 1
OCRn | TOP

OCFn




[8H|E E}o|0{ / 7}12F

£x o

o Normal Mode
OlHIZO| Ej0|H HHEES ClE{BRIET} ZEl@st I Al=
aietI 12K
0x00 ~ OxFF Al+S%} v
7I2E == Clear 915
SHEE2(OVF) QE{BEE (MAX=0xFFZ}! [} gird)
H| 20§ X|(COMP) CIE{EE
(IS of|akstx] 2517| D20 F&35HX| 223)

ol

03 12
[0 I'_



[8H|E E}o|0{ / 7}12F

o CTC Mode(Compare Timer on Compare Match Mode)
Tt BEF 7|ISLE FE A
et 2E
0x00 ~ OCRO A+ Szt HiS
OCROz}2} TCNTOzXO0] ™
HEZ2(OVF) 2EE

(MAX=OCROZ}! mj &t COMPIE{EHER} SUSIAH &SE|7]| U=

ol F=&51X| 2=

H| 20§ X| (COMP) QIE{BEE

Zon JIRLE £E= Clear
E

Mode COMO1 COMO00 Moy
0 0 HE EHEXE (OC0 &8 X|Ch)
PWMEE7} Ol A 0 1 H|ZOHX[>> OCO Toggle =&
(Normal / CTC) 1 0 H|ZORX[>> OCO = 0 =&
1 1 H|ZO§X[>> OCO = 1 =&}




[8H|E E}o|0{ / 7}12F

CTC Mode

OCHDN Interrupt Flag Set
PHES
OIE{}E A Y N v
; . , | | | TOVn Interrupt Flag Set
v Y YV VY vy Y YV
TenT CB/CD/CD/ C CD/ CD/
¥ Y Y Y Y vy L 4 L
OCn (COMn1:0 = 2)
OCn (COMnN1:0 = 3)

Period [e—1 —sf—2 —fe—3—sfe—a—sf—5 e 6sf—7]



[8H|E E}o|0{ / 7}12F

FAST PWM
=2 Tl PWM ufgido]| et I Als
ASEFI2E]{ (Single-Slope Operation)

O

0x00 ~ OxFF A

A =X} H}

T O™ k-

=
==

TCNTOZ} OCR02] Compare Matchk|8 OCO00j| LOWZ=2(COMO

1:0 = 2)

OxFF — 0x00 2HEZ=<E|M OCO00f| HIGHZ2(COMO0 1:0 = 2)

Mode | COMO1 | COMOO o
0 0 HI OIEFEE (OCO0 &= Xl
0 1 (reserved)
FAST ’ 0 HDO§x|>> OC0 =0 ==
PWM PHEES>>0C0=1=H
1 1 HDO§x|>> OC0 =1 &=
CHELS>> 0C0=05H




[8H|E E}o|0{ / 7}12F

Fast PWM Mode

A OCn Interrupt Flag Set
A v
rooor
T
Y VY
TCNTn / N/
Ocn Y ¥ Y L
(Toggle) (COMn1:0=1)
Period I-‘ 1 v - PRI, YN DU S




[8H|E E}o|0{ / 7}12F

Phase Correct PWM

O % b— -I'_-o

O <:>

S| PWME

o AEFIIR2E| 0x00 — OxFF
olek7I=2E] OxFF — 0x00

o 0x00 ~ OxFF ~ 0x00 Al =

9.|_|

EI-A

dol=0l AIS

=X} HIE
= =7

o &etFI2E H|Ojx]>> OCO0 = 0 £2(COMO 1:0 = 2)

o oflst7}ISE{ H|nofx|>> OC0 =1 == (COMO 1:0 = 2)
Mode COMO1 COMO0O0 Mo
0 0 HE |S=XE (OC0 =2 X|ch)
0 1 (reserved)
Phase Correct ] 0 AFSEFFE{ H|RORX|>> OCO = 0 ==
PWM SHeF712E| H|OfX|>> OCO = 1 &
1 . AFSEII2E| H|OfX|>> OC0 = 1 &
SteF712E{ H|Ofx|>> OC0 = 0 &=




[8H|E E}0| / 7}2E]

Phase Correct PWM Mode

OCn Interrupt Flag Set
\J \J
OCRn Update
TOVn Interrupt Flag Set
Y ¥ Y Y v Y
/TN TN A
RN , R4
TCNTn /7 \/ 1\ /
v L
OCn {COMn1:0 =2)

L] L

ocn |—| r (COMN1:0 = 3)
| |
N I

Period I 1




[8H|E E}o|0{ / 7}12F

EfO|H/712E] 01} 2

O

O

e
SH|E {1
OVERFLOW
PWM HIX 3 7|55
HIO{HAIE HIZ 3t
A0IS
EFOIDI/7H2E] 0 2 32.768kHz0| AEIAEE Aadts
TOSC1 % TOSC2 EXIE 71X|11 %)=
RTCS 7152 RES 8 = US

CHE EfOI0/7H2EISH BRIl LIS SIS AIBSIE 9l5o| 2
BiS AISSIE BS Za|AAYURC BEFTISS AISH £ US

uon-




[ 8H|= El0|0 / 7} 2

Timer/Counter 22| Block Diagram

= _ TCCRn
count - Tovn
clear ontrol Loai = (Int.Req.)
ontrol Logic
direction ¢ clky, Clock Select
Edge
y \ Detector
BOTTOM TOP
W I VY £ S ( From Prescaler )
) Timer/Counter A A
oM TCNTR | 5 | | |
IE — = OxFF p-OCN
= f % (Int.Req.)
_ Waveform -
|$ Generation B OCn
<->| OCRn |

1l0
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Normal Mode

;o Jelk 170
706 2. N-(1+OCRn)

PWM Mode

_ fclk_I/O
fOC?’ZPWM N 256

N = &3H|(1, 8,32,64,128, 256 or1024)
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CPU A A}g-8l= CLKe] 4MHz o wl 3.2 [ms]ujct F7]H o2 ClHPES
of g},

ol

FHE] 98 dAxE 2 47

A 3.2[ms]It D1 fIGhA TCLKOZE TCNTE @& HotH L= 2L

©> 5 TeNTO0 - — % % (256-200)
4x10 4x10

32%x107°[s] =

=, TCLK0O = CLK/64 0|12 TCNTO = (0xFF - 200y O|Ct. [2kAl TCCRO = Dx03,

TCNTO = x3R80[ =ILF.
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CPU®| A A}§-8}= CLKe] 4MHze] 51 TCCRO = 0x05, TCNTO = 0x20°] 4174 |
o = W Eelv/FhEE0 e ER JdEHEV dels A2 dupdrl?

TCCR = 0x05 = 000001010/ CS02 CS01 CS00 = 101 O|Ch MetAl TCLKO =
=212t 1024 /4,000,000 [sec]Ol Ct.

=zl 0O
= /| —

CLK / 1024 Jt &[0 &t

= o2& AN 2Lt

=

-

=g E 8

L8 TCNTO = 0x20001 M A ZGHH OxFFILAl 2H2E

T
Fat2 OxFF - 0x20 = 0xDF = 223% I}

d1cdl2=z &H It e A2

. 1048
Interrupt Period = s X 223 = 0.058426[s]
4x10

[ 2kA, 0.058426 [s]OFCH QIR ED} AR}
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ICCAYR Application Builder [M128]
CPU | Memory | Ports  TimetD | Timert | Timer2 | Timer3 | UART | SPI | Analog |

Initialisation
W Use Timerd T Owerflow interrupt <

Actual value {errar¥)

1 mS-ec « 1.000mSec {0.0%)

Prescale select TCHNTO

Waveform mode

i - 0x06 Normal [
COTTIIaT e Asyncronous mode
QOCROD
DxEA I™ Enable async mode
OCO output mode External crystal (Hz)
|Discnnnected j |
-

™ Compare interrupt

Ok Options P resieny Cancel
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volatile int cnt = 0;

#pragma interrupt_handler timer0_ovf_isr:17
void timer0_ovf_isr(void)
{

TCNTO = 0x06; //reload counter value
)

if(lcnt)
EX LED = ~EX_LED:;

cnt++;

cnt %= 100;

}
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ClS LED7| &MOIE ESEIES NIEA|L.

SME BZ -> g -> DY -> 2o -> S

w70 ME = S0 =Z0| HE = 0 ML AL AX
== Bt 0000000000
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) T 0000000000
elay?} Oftl TimerE 0000000000
O ZELICH 0000000000

0O0@0000000

0000000000



[AELQ}X] OIS 7] 1

PG22} PG3 22| X|Z 0|&5610{, Al2|Y¥H £EE ZL|
E{2l510{ AEIRIX|S Fei6IM.
o 2|75
PG2 : START / STOP
PG3 : RESET
o 4
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