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i i 2 J—— — — TIMER/COUNTER 1 NORMAL MODE — DESIGN EXAMPLE
what are the Registers for Timers? i Timer 20-0 Wi
For Normal Wode we only need +o learn 5. e o

« I this design example, we want to write a
8000 MHz and a prescale divisor of 64.

TCNTHTCNTL, TCCRIA/B, TIFR1 ¥ : e P

« The fist step s to discover if our 16-bit Timer/Counter 1 can generate a 500 ms delay.

Variable Definitions
11 : period of clock input to Timer/Counterl
fax: AVR system clock frequency
frero : AVR Timer clock input frequency to Timer/Counter Waveform Generator

TS B ooy (tormat o)

D+ The largest time delay possible is achieved by setting both TCNTIH and TCNTIL to zero, which resuls nthe
overflow flag TOVA flag being set after 2 = 65,536 tics of the Timer/Counter1 clock.

F ™

s then fry =

fra= frax uo/64, given frox i .000 MHz / 64 = 125 KHz

Y
S therstore T 6553 125 i = 520288 msec

Clearly, Timer 1 can generate a delay of 500 msec

m:-.,?z,,‘,,., * Our next step is to calculate the TCNT1 load value needed to generate a 500 ms delay.
8iras 1ras

HOW TO CALCULATE TIMER LOAD VALUE STEPS TO CALCULATE TIMER LOAD VALUE (NORMAL MODE)
Problem

g — .
b sooms —+

Generate a 500 msec delay 8MHz and of 64.

Time

0000 0000 0000 0000 +—]

1111 1111 1111 1111 <—]

Solution
1. Divide desired time delay by tckT1 where tclkT1 = 64/clki/O = 64 / 8.000 MHz = 8 sec/tic
500msec /8 s/t = 62,500 tics

500ms /(8 s / tc)

R J 62500 e short-cut: TCNTIH = high(-62,500) and TCNTAL = low(-62,500)

‘2 2. Subtract 65,536 - step 1
lassm asm 65,536~ 62,500 = 3,036
Convertto
0000 1011 1101 1100—— 3036 tics +— 3 0x080C 3. Convert step 2 to hexadecimal.
: = T 3,036 = 0x0BDC
: TONTIL=0a0C
6000 0000 0000 0001 For our example TCNTIH = 0408 and TCNTL = 0x0C
{1

0000 0000 0000 0000 4. Check Answer

try= 8 s / tic

3,036 tics x 8 ps/tic = 24.288 msec
520,288 msec - 500 msec

4,288 msec V.

T i
STEPS TO CALCULATE CLOCK DIVISOR (NORMAL MODE) POLUNG EXAMPLE — ASSEMBLY VERSION
i jsor of 64, and then Tuseverified
that this assumption was correct. After that we simply followed the steps defined in the previous siide to :
into 16-bit TeNTL 4 Delay 500ms
} Called from main program
N } Input: none  Output: none
= eql. ; no registers are modified by this subroutine
MAX q
fetk Delay:
Where: push  r1S
in  rl5, SRE
push  rle
= number of flip-flops making-up the timer vait:
fote = system clock frequency sbis TIFR1, Tovi
rimp wait
+ Butwhatfwe ae notgven N and needtto find TCNTI fo  givn delay . I this case we know that T < s Ergi== TR—— T
and applying altte algebra can find an equation for N. 1di  rie,0x08 // Toad valus high byte oo
sts  TONTIH r16
N > ek 1di  r16,0x0C  // load value low byte OXDC TCNT1 = 0x08DC
=" eq2. sts TowTiL,zie
b rle
o et problem,. Thi of 64. Applying, ut r1s

equation 2 we have: pop
N = (500 msec x 8 MHz) / 2'° = 61.035....

« From Table 13.5 “Clock Select Bit Description” on page 10, we see that the possible clock divisors are 1,8,
64, 256, and 1024. From this list we want to select the divisor that i the closest value, yet greater than or
equalto N. For our example, not surprisingly the answer is again 64

nirag Birag

POLLING EXAMPLE — C VERSION MORE LOOPING EXAMPLES

ways of the [ bly. See if you
can come up with a few more.

lay 500ms  ==-=-=
; Called from main program wait Wait:
i Input: none  Output: none sbis TIFR1, TOV1 // targets a specific in  r16, TIFRI
void TiDelay () bit sbrs r16, TOV1
( rimp _wait rjmp wait
while (1(TIFR & (1<<TOV1))) // eq. to Ex: 9-42 expression wait:
TIFR = 1<<TOV1; Clear timer overflos flag in  rle, TIFR1
TCNTIH = OxOE, bst rl6, TOV1
TCNTIL = 0x brtc wait
wait: wait:
in  rle, TIFRL in  rlé, TIFR1
andi rl6, 0x01  // bitwise operation cbr rl6, OXFE
breq wait breq wai
wait: wait:
in  rle, TIFRL in  rle, TIFRL
ror rie lsr rie
brec wait brec wait

Wirag 1517ag



