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1 Summary
o] &A1= CANTUSS] Timerell o gk Application Note©] T},

CANTUS= Timer/Counter, Capture, PIWM ~22] 32 Output Compare 7] 52 7} 32-Bit Timer/CounterZ 819 W%+

ahal A Th.
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2 Register Set
2.1 Register Set Flow Chart

CANTUS®] Timer& AFH&-3t7] 9134 th53 22 =4 & Registers 2 4 gkt

hud

< START >

A\ 4
Timer Interrupt Set

\ 4
Timer Interrupt Enable

\ 4
Timer Pre—scale Control Resister Set

\ 4
Timer Control/PWM Period Resister Set

y
Timer Control Resister Set

< >

1% 2-1 Register Set Flow Chart
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2.2 Timer Interrupt Set

Timer InterruptE AF-8-3171 13l Interrupt.c2]
BOOL setinterrupt(INTERRUPT_TYPE intnum,void (*fp)());

£ & Z3}o] TIMER Cho Interrupt Vector Number 0x21°]] ISR A}-8-8t §F<=Z Setting 3t}

2.3 Timer Interrupt Enable

Interrupt Service Routine(ISR)©] Vector Table®l Setting™] ¥ InterruptE Enable $FT}.

void Enablelnterrupt(INTERRUPT_TYPE num,BOOL b);

2.4 Timer Pre—Scale Control Register

Timer= Pre-scalerd] €3] #3 % Clocke AF-235} Pre-scalery] €12 Clocks A 818 4= gt}

3 2-1 Timer Pre-scale Control Register O (TPOCTRL)
Address : 0x8002 1000

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | CNTCLR : Pre-scale Counter and Timer Counter Reset 0
When this bit is “1”, the Timer Pre-scale and Counter
will be reset.
0 R/W | CLKSEL : Pre-scale Clock Selection 0
0 : System clock 1: CAPX

**% CAPX+= Timer 2| g 2 &5 o] it}
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2.5 Timer Control/PWM Period Register

Pre-scalerel] ]3]l & ¥ Clock& AH&3ke] 0x0 o Z7]#kell Al wf E&nit} 7beH s “1” 4 F7hato]
A& AL7E A7 9 TMHCNT 2 4] 2=~ E] gholl mdshd thA] 0x0 o] | HA I P ES 2 A gt

# 2-2 Timer Counter/PWM Period Register 0 (TMOCNT)
Address : 0x8002 1008
Bit R/W Description Default Value
31:0 R/W | (Timer mode) OXFFFF_FFFF
- Write : Timer Counter Value
- Read : Current Up-counter Value

(PWM maode)
- Read/Write : PWM Period Value

Timer 7] = A ¥ ¥ &3¢, Pre-scaler Z22] 22 Timer Counter ©l| &3] A+ ¥t}

Timer Period= ! X L x (TMCNT) [sec] {TMCNT >3}
Clock Source Frequency Pre—scaler Factor
Timer Period= : L x(TMCNT+1) [sec] ~ {TMCNT<3}

X
Clock Source Frequency Pre—scaler Factor

Timer Period Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor :1/1024
- Timer Counter Value (TMCNT) : 1000

=>1/12MHz X 1024 X 1000 = 85.333msec = 11.718Hz
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2.6 Timer Control Register

Timer Control RegisterS 53l Timere] 52 Mode$} Pre-scaler?] FactorS Z 73t} 041 Bit TMENS &%}
Run Enable Bite] t}.

¥ 2-3 Timer Control Register 0 (TMOCTRL)
Address : 0x8002 1004

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | TMOD : Timer/Counter Mode 00

00 : Timer 01: PWM
1x : Capture
13 R/W | OCEN : Output Compare Mode Enable bit for channel 2 0
and channel 3
0 : Disable 1: Enable
12 R Reserved 0
11 R/W | OVST : Capture Overflow Status bit 0
Read ] Overflow status bit”} clear¥ T}
10:8 R/W | CAPMOD : Capture Mode Selection 000

00x : Low/High Pulse Capture mode

010 : Low Pulse Capture mode

011 : High Pulse Capture mode

10x : Failing to Failing Period Capture mode
11x : Rising to Rising Period Capture mode

7 R Reserved -

6 R/W | PWMO : PWM Output One Period Generation 0
0 : Disable 1: Enable

5 R/W | PWML : PWM Output Start Level 0
0 : Start Level is Low 1: Start Level is High

4 R Reserved .

3:1 R/W PFSEL : Pre-scale Factor Selection 111

000:1/2 001:1/8
010:1/32 011:1/128
100 : 1/512 101 :1/2048
110 :1/8192 111 :1/32768

0 R/W | TMEN : Timer/Counter or PWM Enable 0
0 : Disable 1: Enable

*** P\WM Output One Period Generation : PWM 2= 2 5 2Hek wj)| 3k = 7] qk WA A] 7] = bito] o}
gt 777} WA gk o] $of = A5 0.2 PWM- Disable® .
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3 Function Set
3.1 settimer()

BOOL settimer(int nCh,U32 ms);

B Return: <4} Timer setd 9] True
B IntnCh: Timer Channel Number
B U32ms: Timer Period

BOOL settimer(int nCh,U32 ms)

if(nCh>7)

return FALSE;
U32 r_tpcon = 0x80021000 + 0x20*nCh;
U32 r_tmcon = 0x80021004 + 0x20*nCh;
U32 r_tmcnt = 0x80021008 + 0x20*nCh;

int intnum = nCh*4+1;
int conval;

long long int nanosecpertick = 1000000000/(GetAPBclock()/PRESCALE);
long long int usec = (long long int)ms*1000;
long long int cnt = ((long long int)usec*1000) / nanosecpertick;

if(cnt > Oxffffffff) // ms is too big to set, adjust PRESACLE.
return FALSE;

Ilreset

*(volatile U32*)r_tpcon = 1<<1,;

*(volatile U32*)r_tpcon = 0;

#if PRESCALE==2
conval = 0;
#elif PRESCALE==
conval = 1<<1;
#elif PRESCALE==32
conval = 2<<1;
#elif PRESCALE==128
conval = 3<<1;
#elif PRESCALE==512
conval = 4<<1;
#elif PRESCALE==2048
conval = 5<<1;
#elif PRESCALE==8192
conval = 6<<1;
#elif PRESCALE==32768
conval = 7<<1;
#else
#error "Invalid PRESCALE value"
#endif
*(volatile U32*)r_tment = cnt;
*(volatile U32*)r_tmcon = convalll;
Enablelnterrupt(intnum, TRUE);
return TRUE;

settimer() &5 & $H S 24 Timer ¥ Registers 4 4 3} 3L InterruptE Enable gttt
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3.2 stoptimer()

BOOL stoptimer (int nCh);

B intn: 23 Channel TRUE/ & 8} A &+ Channel FALSE
B U32nCh: Timer Channel Number

BOOL stoptimer(int nCh)
{
if(nCh>7)
return FALSE;
U32 r_tmcon = 0x80021004 + 0x20*nCh;
*(volatile U32*)r_tmcon = 0;//stop
return TRUE;
}
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3.3 timer.c

/Cantuslib/timer.c

timer.cx= TimerE AF&317] 993 Aol & sh=2 FA % o] gt} AF&A= Timer?] Registers2 274
AR&3FA] ol timer.coll A Ao ¥ 5 AFE-SFe] Timers A4 ste] AMES 4= ok

U
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4 Point This Note

B CANTUS?| Timer: 15bit Pre-scalerS W %3} 32 Bit Timero] t}.

B CANTUS®] Timer/Counter Clock-- system clock} external clock 5 3l4& € 3}al 15 bit Pre-
scaler& &3l -3 Xt}
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