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Vyuzitie vystupnej komparacnej jednotky

COM1x1:0 maju dve funkcie :

1. Definuje stav vystupu OC1x pri nasledovnej zhode.

2. Riadia zdroj pre OC1x.

Il Pozor !l
,ak

,/ \potom treba aj

/

)

COMnx1

COMnx0

Waveform

FOCnx

Generator

dmm

DATA BUS

N
cd P
0

I
I
I
I
I
I
I
I
I
I
I
!
\4

DDR

OCnx
Pin




Normal Mode (wGMm13:0=0)

V tomto mdode sa vzdy pocita smerom hore.

TOV1= 1"
MAX = OXFFFF A

BOTTOM = 0x0000).

Nulovanie a nastavenie




Clear Timer on Compare Match (CTC) Mode (=4, 12)

Timer/Counter Mode of Update of TOV1 Flag
WGM10
Mode weM1s WGM12 WGM11 Operation TOP OCR1X at Set on
4 0 1 0 0 CTC OCR1A Immediate MAX
12 1 1 0 0 CTC ICR1 Immediate MAX
Rozlidenie je TCNT1 = OCRI1A (|CR1)
dané registrami
OCRI1A a OCnA Interrupt Flag Set
oo e e e e e i ' v e e o e e or ICFn Interrupt Flag Set
ICR1 ; ; : : : : : Y (Interrupt on TOP)
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N =1, 8,64, 256,1024




Fast PWM Mode (wGM13:0=5,6,7,14,15)

ode | WGMIS | Waiz | watt | oo | TmerCounerllodeo [ | Updateof | TOV! Fla
5 0 1 0 1 Fast PWM, 8-bit 0xO0FF | BOTTOM | TOP
6 0 1 L 0 Fast PWM, 9-bit | 0X01FF | BOTTOM | TOP
7 0 1 1 1 Fast PWM, 10-bit | OX03FF | BOTTOM | TOP
T L 0 Fast PWM ICR1 BOTTOM | TOP
1 1 1 1 Fast PWM OCR1A | BOTTOM | TOP
Neinvertujuci mod:
nuluje ak TCNT1 = OCRI1X s, ?gﬁnnﬁgrié{ﬁ::}esaer}dand

, X OCnA Interrupt Flag Set
a nastavi ak BOTTOM\ J, or ICFn Interrupt Flag Set
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P

nase Correct PWM Mode

1 0 0 0 1 PWM, Phase Correct, 8-bit 0x00FF TOP BOTTOM
2 0 0 1 0 PWM, Phase Correct, 9-bit 0x01FF TOP BOTTOM
0 0 1 1 PWM, Phase Correct, 10-bit Ox03FF TOP BOTTOM
1 0 1 0 PWM, Phase Correct ICR1 TOP BOTTOM
1 0 1 1 PWM, Phase Correct OCR1A TOP BOTTOM

Pocita — hore do TOP a

—dole do BOTTOM
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Mozné mody generovania signalu na vystupe

Mode | WGMIS | wemtz | wamtt | wamto | GmERLsAmertledect | BEC | aeton

0] 0 0 0 0 Normal OxFFFF Immediate MAX

1 0 0 0 1 PWM, Phase Correct, 8-bit | OXOOFF | TOP BOTTOM
0 0 1 0 PWM, Phase Correct, 9-bit | OXO1FF | TOP BOTTOM
0 0 1 1 PWM, Phase Correct, 10-bit | OXO3FF | TOP BOTTOM
0 1 0 0 cTC OCR1A | Immediate | MAX
0 1 0 1 Fast PWM, 8-bit O0X00FF | BOTTOM | TOP
0 1 1 0 Fast PWM, 9-bit 0x0O1FF | BOTTOM | TOP
0 1 1 1 Fast PWM, 10-bit O0X03FF | BOTTOM | TOP
| 0 0 0 zﬂg,cfhase and Frequency | |opy BOTTOM | BOTTOM
1 0 0 1 Zﬁpgéfhase and Frequency | nopia | BOTTOM | BOTTOM
1 0 1 0 PWM, Phase Correct ICR1 TOP BOTTOM
1 0 1 1 PWM, Phase Correct OCR1A | TOP BOTTOM
1 1 0 0 cTC ICR1 Immediate | MAX

13 1 1 0 1 (Reserved) - - -
1 1 1 0 Fast PWM ICR1 BOTTOM | TOP
1 1 1 1 Fast PWM OCRIA | BOTTOM | TOP




Priklad 1.:

Nastavme T/C1 tak, aby generoval
e casoveé znacky 50 ms bez prerusenia
e casoveé znacky 50 ms s prerusenim

Frekvencia oscilatora: fy5- = 8 000 000 Hz.
Jeden SC = 0,125 us, pocitadlo pocCita smerom nahor.

0,05 s /0,000 000 125 s =400 000 SC. (16b T/C =7?)

Preddelic:
Ak budeme nacitavat clk, /8 treba nacitat 50 000 impulzov.

Prednastavenie pocitadla:

0x10000 — 50 000,, = 0x3CBO.

Ak budeme nacitavat clk,,/64 treba nacitat 6250 impulzov.
PreCo sme nenavrhli deleno 2567



Priklad 1.:

Pre ulohu s preruSsenim /64 mozno povazovat za postacujuce
riesenie.

Otazka: Ako presne chceme generovat’ 50 ms?

Indé: Co sme schopny urobit za 8 resp. 64 SC?

Uloha:
Najdite taky mod kde sa prednastavenie udeje automaticky.
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Priklad 2.:

DATA BUS

Nastavit frekvenciu opakovania PWM signalu

Top =2 ms,

fop = 500 Hz.
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Mozné mody generovania signalu na vystupe

Jednoducha pila

WGM12 WGM11 WGM10 iner/Counter Mode of Update of | TOV1 Flag
Mode | WGM13 (CTC1) | (PWM11) | (PWM10) | Opwration TOP OCR1x at | Seton
0 0 0 0 0 Norm}\ OxFFFF Immediate MAX
1 0 0 0 1 PWM, Phag Correct, 8-bit 0x00FF TOP BOTTOM
2 0 0 1 0 PWM, F'hase)&arrect, 9-bit Ox01FF TOP BOTTOM
3 0 0 1 1 PWM, Phase CGNL 10-bit 0x03FF TOP BOTTOM
4 0 1 0 0 CTC \ OCR1A Immediate | MAX
5 0 1 0 1 Fast PWM, 8-bit 0x00FF BOTTOM TOP
6 0 1 1 0 Fast PWM, 9-bit 0x01FF BOTTOM TOP
7 0 1 1 1 Fast PWM, 10-bit 0x03FF BOTTOM TOP

Neinvertujuci mod: (2)
nuluje ak TCNT1 = OCR1x
a nastavi ak BOTTOM

Invertujuci mod: (3)
natavi ak TCNT1 = OCR1x
a nuluje ak BOTTOM
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??Ako to pokraCuje??




Nastavenie preddeli¢a, nulovanie

clkyo * »> 10-BIT T/C PRESCALER
Clear
0 S 2 @ N
O !é > §
PSRSYNC © S
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| Dc/ |
Y VYV VYV VY VY VYV V¥ l Y VY VY VYV VY VY
cS10 ;l CS00
CS11 rl CS01
cs12 CS02
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TIMER/COUNTER1 CLOCK SOURCE TIMER/COUNTERO CLOCK SOURCE

clkT1 clk

TO

Bit 7 6 5 4 3 2 1 0

- - = - - PSRASY [ PSRSYNC | GTCCR

Read/Write R/W R R R R R R/W R/W

Initial Value 0 0 0 0 0 0 0 0 13



Nastavenie preddelica, CS12:0 = 4

Bit 7 6 5 4 2 1 0
COM1A1l COM1A0 1 1 TCCR1A
Read/Write R/W R/W R/W R/W R R/W R/W
Initial Value 0 0 0 0 0 0 0
Bit 7 6 5 2 1 0
Cs12 cs11 CS10
ICNC1 ICES1 TCCR1B
0 1 1
Read/Write R/W R/W R R/W R/W R/W
Initial Value 0 0 0 0 0 0 0
fosc = 8MHz fosc = 18,432 MHz
CS12 Ccsi1 CS10 oS¢ oS¢
Top= Top=
0 0 clk,o (No prescaling) 32 us 14 ps
0 1 clk,o/8 (From prescaler) 256 s 111 ys
0 1 clkl,o/64 (From prescaler) 0,9 ms
1 0 clkl,o/256 (From prescaler)
1 0 clk,o/1024 (From prescaler)
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