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Digital Watch
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Digital Watch: Structure

fun Montre()=(Six7Segs:net[7][6], day:net)

Heures Minutes Secondes

{
// Divides quartz frequency by 1024

—

sec = CM1K();
(DCBJ[0],DCB[1],mn) = CM60(sec); l l ' l l l
(DCB[2],DCB[3],hr) = CM60(mn); mr Tm T Tﬁ_ 1 _L 1 [. =]
(DCB[4],DCBI[5],day) = CM24(hr); I T"" I bt ’“"”'I e --T | 7"

DecT DvecT DecT DecT DecT DecT
// Decode from Binary Coded Decimal L -

T thad 4] shald] + o] 4] 4 RIEI k1 1 Paid[d] L Lo

/I'to 7' segment display I DCCM24 I—‘ili DCCME60 £1“ﬂl DCCME60
for (k<6)

Six7Segs[k] = Decode7segs(DCBIK]); Pg=r—===rt )

Ouartz 1024Hz=

clk 1024H z

CMI1024 sec
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Digital Watch: Components

1. Counter Modulo 1024: CM1024
2. Counter Modulo 60: DCCM60
3. Counter Modulo 24: DCCM24
4. Seven Segment Decode: DEC7

Secondes

CM1024 BEC

clk 1024Hz

mn

mn DCCM60 FE“
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Binary Counter

i=c|0]
b *
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vsf0f vs[1] vs/[2]
// Binary n bit counter
fun Counter(n:int)(incr:net)= (s:net[n], ovfl:net)
{
c[O]=incr; // carry in
ovfl=c[n]; // carry out
for (k<n) {
s[k] = reg(s[k] * c[k]);
c[k+1] = s[k] & c[K];
}
}
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Counter Modulo 60

SeC

mn

ds & | oy mu

— CMIO —

bt by A

s[0..3] m[0..2]
-~ lcM2 &__ CM5 € & CM2 —_24s
¥s[0] 1{ }ﬁ ; ¥ m[0]
1. Counter Modulo 2: CM2
2. Counter Modulo 3: CM3
3. Counter Modulo 5: CMS
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Counter Modulo 3 — i s

i+s,+2s,= c,+2c, (mod 3) s[0..2]

0 1
/LL—’ I s[0] s[1]|c[0] c[1] c
"_ < 0 O

Ao + (mod 3) o
N~ 1 0 0
O 1 O

* * *

50 1 1 o o

Co = (1-i)so+i(1-50)(1-s,) 0 1 0

cy = (1-i)s,+i s, (1-5,) 0 0 1

* * *

cC =i Sy
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Counters
Modulo 3
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Counter Modulo 5 {oms
_ Ly
its, +2s, +4s, = ¢c,+2¢c,+4c, (mod 5) s10..2]

c=is,

i s[0] s[1]]|s[2]]|c[0] c[1] c[2] c
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Counter
Modulo S
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Seven Segments Code

8 [bl0] b[1] b[2] bI31]s[0] s1] s[2] s[3] sl4] s[5] s[6]
0 0 0 0 0 1 0 1 1 1 1 1
1 1 0 0 0 0 0 0 0 1 1 0
2 0 1 0 0 0 1 1 1 0 1 1
3 1 1 0 0 0 1 0 1 1 1 1
4 0 0 1 0 1 1 0 0 1 1 0
5 1 0 1 0 1 1 0 1 1 0 1
6 0 1 1 0 1 1 1 1 1 0 1
7 1 1 1 0 0 0 0 0 1 1 1
8 0 0 0 1 1 1 1 1 1 1 1
9 1 0 0 1 1 1 0 1 1 1 1
0] O 1 0 1 1 1 1 1 1 1 1
11 1 1 0 1 1 1 0 1 1 1 1
121 ( 0 1 1 1 1 0 1 1 1 1
13] 1 0 1 1 1 1 0 1 1 1 1
14] 0 1 1 1 1 1 1 1 1 1 1
15| 1 1 1 1 1 1 0 1 1 1 1
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