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2 VVOTTTIKA

= 3 {0101 : 16-bit timer counter channels

= Acgrtovpyiec:
v frequency measurement, event counting, interval measurement, pulse
generation, delay timing, pulse width modulation and interrupt generation

= Kdébe xavaitr tov Timer Counter €yet:
v" 3 external clock inputs,
v" 5 internal clock inputs, and
v 2 multi purpose input/output signals

= H tyun tov petpn avédvetor o kdbe BTk akun Tov poroylov Tov
EXEL EMAEYEL.

" Otav o petpng etacel v Tiun OXFFFF ko mepdcel oty 0x0000,
npokaAeitor vepyeidon ko tiBeton to bit COVFES o6tov kataympnt
TCx_ SR (Status Register)
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Modes Agttovpyiog

= Each Timer Counter channel can operate
independently in two different modes:
v Capture Mode allows measurement on signals

v Waveform Mode allows wave generation

" [IpoypaupatiCeton pésm tov WAVE bit 1n the TC
Channel Mode Register (TCx CMR)

= Y& Capture Mode, ta TIOA and TIOB pvOuiCovtat
®¢ £160001
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Trigger

" 'Eva trigger mpokaAel reset GTov LETPN T Ko
CEKIVAEL TO POAOL TOV UETPNTY).

" Tpeig Tomol triggers €ivot Kool Kol 6Ta, 000
modes.

" 'Eva té€tapto eCmTEPIKO trigger ivai
olafEo1uo o€ kdbe mode.
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Méyiotn owpkelo Metpntn yia
otapopa MCK

" Méyiotn owapkela Tov petpntn (seconds) =
21/ FTC, where FTC 1s 1n Hz.

= AvdAvon — axpifeta petpnm = 1/FIC

MCK 5 MHz 10 MHz 20 MHz 33 MHz 66 MHz
MO/ 2 26.21ms 13.10ms 6.55ms 3.97ms 1.98ms
MO/ 8 104 .8ms 52.4ms 26.22ms 14.89ms 7.45ms
MCKAE 419 4ms 209.7ms 104.86ms £3.86ms 3 .28ms
MCIKA 28 1.68s 838.8ms 420.4ms 254.2ms 127.Ams
MCKA 024 13.42s G.71s J.38ms 2.03s 1.02s
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PvOuiceic Metpntav

O RC (Kataympntg Z0ykpiong) umopel va yevvnoet Eva trigger av 1o bit
CPCTRG otov Kataywpnt) TC Mode Register yiver 1.

A trigger resets the counter so that RC can control the timer period needed.

The Master Clock MCK on the AT91EB40A Evaluation Board is 66 MHz.

In an application, the required compare register values must be calculated using
the following equation:

Compare Value=(tx FTC ) -1
Omnov:
t = desired timer compare period (second)
FTC = timer clock frequency(Hertz)

Compare register RC:
RC=(txFTC)-1
Ge000000%

o5a )~ 1 =64453 = OxFBCS

= RC={1x
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Ameucovion tov Exception Vectors

Cx00000050 B IntResst
Ox00000004 B undefvec
Ox00000008 B swivec
Ox0000000C B pabktvec
Ox=000000710 B dabtvec
Ox=000000714 B ravchien
Ox000000718 B irqvec
Ox0000001C B fiqvec
0= 00000020
Ox00000038

InitReset

(linked @ 0x01000038)

D 00200000

Internal RAM
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Interrupt Default Handler
Initialization

Advanced Interupt Controller

OxFFFFFOa0
DiFFFFFDEH at91_default_fiq_handler AlIC_SVROD
oxFEEEE0RS at21_default_irq_handler AlC SVARM
}: -
OxFFFFFOSC atm-j'gf;”ﬁ‘frq—:a”j:er AlC_SVRz
oxFEEFFoa0 atg@1_detau _!rq_ ancller ,q||:_sr.,.'|q;3
oxFEEFF0S4 at@1_deftault_irq_handler :
at@1_deftault_irq_handler !
at21_default_irg_handler i
| | |
oxFFFFFOFC PR —— AlC 51.,.'931
0xFFFFF100 ald1_celaull_irg_handler &
| 1
| |
OxFFFFF124 at?1_spurious_handler AlC_SPU
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Xepopog og C

#define TC1_CCR ((volatile unsigned int *) OxFFFE0040)
#define TC1_CMR ((volatile unsigned int *) OxFFFE0044)
#define TC1_RC ((volatile unsigned int *) OxFFFE005C)
#define TC1 SR ((volatile unsigned int *) OxFFFE0060)
#define TC1 _IER ((volatile unsigned int *) OxFFFE0064)
#define TC1 IDR ((volatile unsigned int *) OxXFFFE0068)
#define PIO_PER ((volatile unsigned int *) OxFFFF0000)
#define PIO_OER ((volatile unsigned int *) OXxXFFFF0010)
#define PIO_SODR ((volatile unsigned int *) OxFFFF0030)
#define PIO_CODR ((volatile unsigned int *) OXFFFF0034)
#define PIO_PDSR ((volatile unsigned int *) OxFFFF003C)
#define AIC_SMRS5 ((volatile unsigned int *) OxXFFFFF014)
#define AIC_SVRS ((volatile unsigned int *) OxFFFFF094)
#define AIC _IECR ((volatile unsigned int *) OxFFFFF120)
#define AIC_IDCR ((volatile unsigned int *) OxFFFFF124)
#define AIC_ICCR ((volatile unsigned int *) OxXFFFFF128)
#define TC1 _ID 5 /* Timer Channel 1 interrupt */

//* TC_CMR: Timer Counter Channel Mode Register Bits Definition
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Xepiouog og C (2)

= #define LEDS (1<<6)

" while (1)
d
*PIO CODR = LEDI ;
delay();
*PIO SODR =LEDI ;
delay();

;
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AnAmwon Metpntov e C
( AT91R40008.h )

f‘f FE 3636 363636363636 3 3 3 36 36 36 36 -IE 36 36 36 36 36 3636 3333 I I I I IE 6663630030333 I I I IEIEIEIE -6 IE 6 I 36333 I I I I I IEIE I 66K

fFf SOFTWARE API DEFIHITION FOR Timer Counter Channel Interface

f‘f 363636 36 36 336 36 3636 36 I 3 336 36 3636 36 I 3636 36 I 3636 36 I 3636 I 33636 36 I 336 I 336 IE I I3 36 I 336 IE I3 3636 I 336 IE I3 IE I3 36 IE I3 IE I3 I I

typedef struct AT91S TC {

AT?1_REG TC_CCR; /# Channel Control Register
AT?1_REG TC_CHR; /f Channel HMode Register
AT?1_REG ReservedB[2]; 7/

AT91_REG TC _CU; // Counter Ualue

AT91_REG TC_RA; // Register A

AT91_REG TC_RB; // Register B

AT91_REG TC_RC; // Register C

AT?1_REG TC_SR; /f Status Register

AT?1_REG TC_IER; /f Interrupt Enable Register
AT2?1_REG TC_IDR; /f Interrupt Disable Register
AT?1_REG TC_IHMR; /f Interrupt Hask Register

y AT91S_TC, =AT91PS_TC;
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ANAMGELC KOTAYOPNTOV

= Koatayopntmg Katdotaonc, Asttovpyieg cuykekpiuévaoy bit:

£
f#idefine
H#idefine
f#idefine
H#idefine
f#idefine
H#idefine
f#idefine
#idefine
f#idefine
H#define
f#idefine

i
#deFine
#deFine
#deFine
i
H#deFine
#deFine
#deFine

TC_SR :
AT91C_TC_COUFS
AT91C_TC_LOURS
AT91C_TC_CPAS
AT91C_TC_CPBS
AT91C_TC_CPCS
AT91C_TC_LDRAS
AT91C_TC_LDRBS
AT91C_TC_ETRCS
AT91C_TC_ETRES
AT91C_TC_MTIDA
AT91C_TC_MTIOB

TC_CCR : (TC
AT91C_TC_CLKEN

AT91C_TC_CLKDIS
AT91C_TC_SWTRG

TC_CHR : (TC
AT91C_TC_CPCSTOP
AT91C_TC_CPCDIS
AT91C_TC_EEUTEDE

(TC Offset:

Offset:

8x2@8) TC
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned
{ (unsigned

8x8) TC

Channel Status Register

int)
int)
int)
int)
int)
int)
int)
int)
int)
int)
int)

ax1
Bx1
ax1
Bx1
ax1
Bx1
ax1
Bx1
ax1
Bx1
ax1

< @)
<< 1)
< 2)
<< 3)
)
<< 5)
<< 6)
< 7)
<< 16)
<< 17)
<< 18)

{ (unsigned
{ (unsigned
{ (unsigned
Offset: Bx4) TC
{ (unsigned
{ (unsigned
{ (unsigned

int) 821 <<
int) 821 <<
int) 821 <<
Channel HMHode
int) 821 <<
int) 821 <<
int) 823 (<
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£/
i/
£/
i/
£/
i/
£/
i/
i/

Channel Control Register
8 ff (TC) Counter Clock Enable Command

{TC)
(TC)
{TC)
(TC)
{TC)
(TC)
{TC)
(TC)
{TC)
(TC)
{TC)

Counter Overflow
Load Overrun

REA Compare

RB Compare

RC Compare

RA Loading

RB Loading
External Trigger
Clock Enabling
TIDA Mirror

TIOA Hirror

1) /7 (TC) Counter Clock Disable Command

2y /4 (TC) Software Trigger Command
Register: Capture Hode / Waveform Hode

6) /4 (TC) Counter Clock Stopped with RC Compare
7y /4 (TC) Counter Clock Disable with RC Compare
8) // (TC) External Event Edge Selection
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[Tapdaoerypo apytkomoinemg
ypnoiponotwvtac tov RC

//* Generate interrupt by software
= // AT91F AIC Trig (AT91C BASE AIC,AT91C ID TCO);

= //* Néa apytkomoinon

= //* Start timer(

= AT91C BASE TCO->TC CCR=AT91C TC SWTRG ;
= AT91C BASE TCO->TC CCR=AT91C TC CLKEN ;

= AT91C BASE TCO->TC CMR =TC CLKS MCK1024 |
AT9IC TC CPCTRG :

= AT91C BASE TCO->TC RC = 0x3000 ; /0xFBCS ;
= AT91C BASE TCO->TC IER = AT91C TC CPCS ;
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