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= Wave characteristics

= TimerQ review

= Wave generating using TimerQ
= Wave generating using Timer2
= Wave generating using Timerl
= Music and frequencies
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Waveform generators in ATmega328
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{PCINT14/RESET) PC8 [t
(PCINT16/RXD) PDO 2
(PCINT17/TXD) PD1 3
(PCINT18/INTO) PD2 [J4

’{:QPCINT1 9/0C2B/NT1) PD3 [5

(PCINT20/XCKIT0) PD4 [6

vee o7

GND [J8
(PCINT6/XTAL1/TOSC1) PB6 [J9
(PCINTZIXTAL2TOSC2) PBT (10
(PCINT21/0C0B) PDS 11
[PCINT22/0C0A/AINO) PDé E 12
(PCINT23/AINT) PD7 E 13
(PCINTO/ICLKO/ICP1) PBO []14

28] PC5 (ADC5/SCLIPCINT13)
277 PC4 (ADCA4/SDA/PCINT12)
26 [ PC3 (ADC3IPCINT11)

MEGA328 25[] Pc2 (ADC2IPCINT10)

24[ PC1 (ADC1/PCINTS)

23[ PCO (ADCO/PCINTS)

22 GND

21 AREF

20[] AvcC

197 PB5 (SCKIPCINTS)

18] PB4 (MISOIPCINT4)

17[ PB3 (MOSIIOC2AIPCINT3)
16 [ PB2 (SSIOC1BIPCINT2)
15[ PB1 (OC1AIPCINT)

Timer0 Review
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Timer Mode (WGM)

WGM02 WGM01 WGM00 | Comment
0 Normal

1 Phase correct PWM

0 CTC (Clear Timer on Compare Match)
1 Fast PWM

0 Reserved
1

0

1

Phase correct PWM
Reserved
Fast PWM

- 220000
- 20000

TCNTO
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OV0 = no change
OCFOA=1




Waveform Generator

Data bus

TCNTG bottom.
TCNTO Top:
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Waveform Generator

TCNTO bottom Foco

TCNTO Top

WGM02-WGM00 COMOA1 COMDAQ

|oouuA1|ooMuAu|chnE1|coMnEn WGMo1 m TCCROA
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|00MnA1 |DOMDAD|OOMI]E| |oouuau TCCROA
FOCOA| TCNTO /\_ﬁ TCCROB

CTC, Toggle Mode
Duty cycle = 50%

wen | Frequency = changeable
0
0
0 atch)
0 f,
1| Foco= =
! 2N(OCROx+1)
1 TCNTO
L
1 OCROx
CFOx~ OCFOx
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Assuming XTAL = 16 MHz, make a pulse with

duty cycle = 50% and frequency = 1MHz

fei 16MHz 16MHz
Foco™ 5N OCROx+1)|:>1MHZ "2N(OCROx+1) B N(OCROx+1) = 2

MHz
N=1 and OCRO =7
) N(OCRO+1)=8 |:>{

OCROA = 7;
TCCROA = (L<<COMOAO) | (1<<WGMO1); //toggle, CTC
TCCROB = 0x01; //prescaler = 1

TCCROA = (1<<COMOAD) | {1<<WGMO1) £ 1 29
TCCROB = 0302+ 1 =g

Prof's Note: Even though a count of zero will work, it is strongly discouraged.
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Wave generating in Timer2
= Like TimerQ
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The difference between Timer0 and Timer2

= Timer0 = Timer2
[eovonieomene Teowes Teomes [T= T e [ wowoi wewoo | rccron  [comam [cowans [ comamt | comane [ 2 ] wowat [weowas | 1ccria
[[Focea [ rocos | [ I rocrer  [Foca[[rocm | ez can com [RSS
C€S02 CS01 CS00 | Comment CS22 Cs21Cs20| C

0 O 0 | Timer/Counter stopped 0 0 0 | Timer/Counter stopped

0 O 1 | clk (No Prescaling) 0 0 1 | clk (No Prescaling)

0o 1 0 [ck/8 0o 1 0 [ck/8

il 1 1T Jclki64 ] 1 1 |clk/32

il 0 0 |clk/256 il 0 0 [clkiBsd

1 0 1 clk /1024 1 0 1 clk/128

1 il 0 | External clock ifalling edge) 1 1 0 |[clkf256

1 1 1 External clock irising edge) 1 1 1 clk /1024

Timerl

= Timerl has two waveform generators

1 . ' -_
CN1| op 1
—)

OCTA
(PB1)

COM1A1 COM1AQ
WGM13 - WGM10

i‘ PORTB.2
0oCc1B
TCNT1 PB2;

OCR1B
DDRB.2

FOC1B COM{B1 COM1{BO
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| COM1A | COM1A0 | COM1B1 | COM1EO | FOC1A | FOC1B |WGM1| |WGM1u| TCCR1A

WGM12 TCCR1B
In non PWM modes |
COMIAT:COMIAD D7 D6 Compare Output Mode for Channel A ]
COMIAI COMIAD | Description
0 0 Normal port operation, OC |A disconnected
[ | Toggle OC 1 Aon compare match 1
] 0 Clear OCIA on compare match e
I [ Sct OCIA on compare match —
[COMIBI:COMIBO DS D! Compare Output Mode for Chanael B
COMIBI COMIBO | Description —
0 0 Normal port opemtion. OC |8 disconnected —
0 ] Toggle OC1B an compare match 1
| 0 Clear OCIB on compare match
1 1 Set OC1B on compare match
Nige 18
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Figure 13-5. Piano Nole Frequencies
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