Timer/Counteri Control Register A— TCCR1A

B 14 6 S A 3 2 L 0

| COMtAT | COMIAD | COMIB1 | COMIBO = COMICT | COMICO | WGM11  WGM10 | TCCA1A
FnadWrits AW AW AW W R ] R AW
Insal Vake Q 9 0 0 0 0 c 0

Timer/Counter1 Control Register B—- TCCR1B

8it 7 8 5 “ 3 2 1 0

| ioncy | IcESYT | - WGMIS - WGM1Z | €512 ©S11 | cS10 | Tecmie
ReadWrite AW aw n Aw AW W W AW
ritial Value 0 0 0 0 0 0 0 0

Table 60. Compare Outputl Mode, Phase Correct and Phase and Frequency Correct PWM

COMnA1/COMnBY/  COMNnAO/COMNnBO/
COMnC1 COMnCO Description

0 0 Normal port operation, CCnA/CCnB/OCnC
disconnected.

0 1 WGMN3:0 =9 or 11: Toggle OCnA on
Compare Match, OCn3/0CnC disconnected
(normal port operation).
For all other WGMn settings, normal port
operation, CCnA/CCnB/CCnC
disconnected.

1 0 Clear OCnA/OCN3/0CnC on compare
match whan up-counting. Set
OCnA/OCn3/0CnC on compare match
when downcounting.

1 1 Set OCnA/OCN3/0OCNnC on compare match
when up-counting. Clear
OCnA/OCNn3/0OCNC on compare match
when downcounting.

Note: A special case occurs when  OCRnA/CCRN3/OCRAC  equals TOP  and
COMNA1/COMnB1/COMNC1 is set. See “Pnase Correct PWNM Mode® on page 127. for more
details.

Table 61. Wavelorm Generation Mode Bit Description
WGMn2  WGMn1 WGMnO Timer/Counter Mode of Update of TOVn Flag
Mode WGMn3 (CTCn) (PWMn1) (PWMnO) Operation'"’ TOP OCRnx at Set on

0 0 0 0 0 Normal OxFFFF  Immediate  MAX
1o o o 1 PWM, Phase Correct, B-bit | OXOOFF  TOP BOTTOM
2 0 0 . 1 0 PWM, Phase Correct, 9-bit . Ox01FF  TOP 80TTOM
a 0 o 1 ' 1 PWM., Phase Correct, 10-bit | OXO3FF  TOP 8OTTOM
4 0 1 o o ¢TI | OCRnA  Immediate  MAX

B 0 1 0 1 Fast PWM, 8-bit | OX0OFF  BOTTOM TOP

& 0 1 1 0 Fast PWM, 9-bit | Ox01FF  BOTTOM TOP

7 0 1 1 1 Fast PWM, 10-bit Ox03FF  BOTTOM TOP

8 1 0 0 0 ‘P:\;:-;a Phase and Frequency ICRn S0TTOM 30TTOM
g 1 0 0 1 2:;:.;“ Phase and Frequency OCRAA  BOTTOM S0TTOM
10 1 0 1 0 PWM, Phase Correct ICRn TOP 80TTOM
1 1 0 1 1 PWM, Phase Correct OCRnA TOP BOTTOM
12 1 1 0 0 CcTC ICRn Immediate MAX

13 1 1 0 1 (Resarved) - - - -

1 1 1 1 0 FastPWM ICRn BOTTOM  TOP

15 1 1 1 1 Fast PWM OCRnA  BOTTOM TOP

e n al nil ennition names are ol ate. Use the Y

location of these bits are compatible with previous versions of the timer.



Table 62. Clock Select Bit Descripticn

CSn2 CSm CSn0  Description
0 0 0 No clock source. (Timer/Counter stopped)
0 | 0 1 clk /1 (No prescaling
0 | 1 0 clk /8 (From prescaler)
0 1 1 clk /64 (From prescaler)
1 0 0 clk /256 (From prescaler)
1 0 1 clk /1024 (From prescaler)
1 1 0 Extarnal clock source on Tn pin. Clock on falling edge
1 | 1 1 External clock source on Tn pin. Clock on rising edge

If external pin modes are used lor the Timer/Countern, transitiong cn the Tn pin will clock the
counter even if the pin is conligured as an oulpul. This fealure allows software control of the
counting.

Input Capture Register
1~ ICR1H and ICR1L 8 r 6 5 4 3 2 1 0
ICAI[15:8) CAH
ICA[7-0] ICRIL
Pz Weine RV AW ] RW RW AW R RW
rital Value Q 0 0 0 0 0 0 Q
Output Compare
Register 1 A - 8in 7 6 5 4 3 2 1 a
OCR1AH and OCR1AL OCRIAL15:6] OCR1AH
OCRIALT:0) OCA1AL
Pt W RAY AW 7] RAW RAW AW R RIW
rital Value Q 0 0 0 2 0 0 a
Output Compare
Register 1B - ET 7 5 5 4 3 2 1 o
OCR1BH and OCR1BL OCR1B{15:8] OCR1BM
OCR18{7:0] OCR1BL
ReacWrhe RAW RIW = RAW RW RW B RW
nital Value 0 0 0 0 0 0 0 0
Output Compare
Register 1 C - i 7 6 5 4 3 2 1 a
OCR‘I CH and OCF" CL oc'"q]s:al OCRICH
OCR1C{7:0) OCAICL
P /W RAW AW e RAW RAW AW R RW
rital Valus Q 0 0 0 0 0 0 Q

Similar configuration for Timer 3




For f=50Hz (T=20 ms) servos in the ATMegal28 we want:

TCCR1A
COM1A1 | COM1A0 | COM1B1 | COM1B0 | COMIC1 | COMICO | WGM11 | WGM10
1 0 1 0 1 0 0 0
TCCR1B
ICNC1 ICES1 - WGM13 | WGM12 cs12 csii Cs10
0 0 0 1 0 0 1 0
ICR1_ Input Capture Register 1 —ICR1H and ICR1L 0x4E20=20,000
7 6 5 4 3 2 1 0
0 1 0 0 1 1 0 0 ICR1H
0 0 1 0 0 0 0 0 ICR1L
OCR1A Output Compare Register 1A — OCR1AH and OCR1AL 0x05DC= 1,500
7 6 5 4 3 2 1 0
0 0 0 0 1 0 1 OCR1AH
1 1 0 1 1 1 0 0 OCR1AL
OCR1B Output Compare Register 1B — OCR1BH and OCR1BL 0x05DC= 1,500
7 6 5 4 3 2 1 0
0 0 0 0 1 0 1 OCR1AH
1 1 0 1 1 1 0 0 OCR1AL
OCR1C Output Compare Register 1C — OCR1CH and OCR1CL 0x05DC= 1,500
7 6 5 4 3 2 1 0
0 0 0 0 1 0 1 OCR1AH
1 1 0 1 1 1 0 0 OCR1AL
OC1A =PB5 OCIB = PB6 OCI1C = PB7

OC3A = PE3 OC3B = PE4 OC3C =PES5



