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On eveny Cycle.
) {JM w _\3:‘)_ register  Stores N bd values.

- Al Nyistes i1 o System ')'lqpy'at”'} share P gume clock s SYnchonizms, loading  of al)
(‘eyskrs.

‘ B]UCK Sa.mLal:’

’ Q S.';ﬂty’(f lO“‘)'f‘%IS‘}C/‘ l'rhfleﬂewl'h')'lon uses fe clock ANDed with He load conter] line 4o clock +Hhe

'H"P ‘Plofs; awd Yus Needs no muxes. &*M may lead fo yawerted clock shew , where

Uarisws registers Switch output values at  slightly, ditereit tines.

* 3\*&/&40'«5 e4d Asxam chromas  Peseds exist.



2.5 (owrdes cwd Tiners

: ﬂ N - bit L:owt Comter is a register \hose Valte jncrements (+1) or Jecmments (1) af
Ca.dv E)w (,ca_(,lé.

N
e The Counker medulus  is M= , usually shted g5 o decimal yvylue.

b The MuXun,  Count i3 [YV\-I) So ('2”‘]).

i ﬂn !ﬁ*wun‘fer inCreqses ‘H«e count Vulue L& one  Cvery clock tycle.

. U.Pov. reahing Ye h.'ahesf' value |, the counter wrups tound to O cd Covtuues Cpun‘h'nj.

"WNost Counters incluke o terminal count (1) oubput v iadicate the count hos rexched

‘Mte la.s"‘ (+¢cvwd) value Lefone Wragpins around.-

. ﬁpple Cupryy_ out (rco) oc Ca/w?_ out [ comecting te (reo) do He cnt input of austhe

N-bit COunter o();etds & Combined AW-bit coudten.

° 3 lDa‘l' Up - Coun‘l’efl

Block symbol
clr or —For 3t
—’cnt . . —»cnt yp-counter

—»id 3-bit register C >« ¢
clk
/, 3
3 Function table
L 3 clr | ent | Function
1 0 | 0 [ Hold(C=cC)
0 1 | Count(C <— C+1)
1

X

Reset (C = 000)



° p[ N-bit Jown = connter decrenses e Counter’s shired velue by one even, clock cycle.

L’ ‘)"CI‘WM«[ Count s 1 , whea He couat is O , afFrer whidh e  counters Vo lwe weaps &round

"‘D We \rg:a\zs-l' N-b#+ value.
1’7 T resemdbles  oa up Counber bul wses !
_’.1- « Jecrementer ,not an  intrementer

A. & Nor jaﬂ'e ynot aw AWD, f- te (termmal count) o Jetect C= 0.

-3 bit+ Jaum Cauu'}‘e/-.'

Block symbol

v

clr
—»id

3-bit register C

— o 3-bit
—»cnt down-counter

T

Function table

clr | cnt | Function
0 0 | Hold (C=C)
tc C 0 1 | Count(C <+ C-1)
v v 1 X | Reset(C=111)

.ﬂ @rese‘H'uLle Cuun‘l'!/‘ »\as an M'b.‘+ wide lo«,J detn Mpu"‘ Yo set 'Mu $‘hrﬁhj Value

o{‘— Hee Count

: (Dﬁﬂe.n’uulhr avuiluble  (ounter chips include  universal coaunters : Presetiable | up/down Countess

which can ot i bolh directtons. An input  culled

‘he. + o«a.‘l"pu"’ mMay. be called mn/mw.

P Block symbol s
L $3 !
Id - —»d L
0 s 3-bit 2x1 mux » cnt i
1 ent a9 ’ gllru universal counter
-bi i > C tc
0 _clr 3-bit register C
o P cir ‘ ,‘ iiﬂ i
>
3
diu ] |1 | Function table
- 3 cr[ld[cnt| d/u|  Function
3-bit adder olofo[x |Hodc=0c)
cout S 0|0|(1]0]||Countup (C=C+1)
0(0|1]1]|Countdown(C=C-1)
- 01| X[X|Load (C=L)
c te 11x1x | X |Reset (C = 000)
v

D/u (l)aun/up) or dir (‘Laosz_s He J.’!‘ec.ﬁ'on' aud



‘ 'T\'lq_ +‘9“V‘L 'h"'e—"‘ Can refe~ o up- Counter or down- counter \here He Count js ﬁ_n.s

in Secends (QKJ poSs;bl-;. Minutes o, Iﬂ.curs)

C_Oﬁloifl;nj G gresettuble dowm — Counter ples o register oroduces  an iateval tmer o
(Jewcz Hat 8@.%4&' a L-clock pulse ot o presettable +Hine interval.

L> The +imer’s Clock periog , or base tmer wnit | ;s T seconds.

{‘\ :)‘iﬁer’s L-}\,,,HL (or wiih) N Jetermnes the maxmuom pessible Jime interval.

L'@ Ao S-bit diner ik T=10 a5 Vs @ maximum  inFerval P = XxT =10 45 =256 ms

° % bi+ intecval fimer wh T=1| us, 67'415-‘"5 ew-\,‘, S0 as.

—_— L g

] Block symbol
L i
v
Id 1 Id N
clk ¢ 8-bit register interval
1C’Y(|)}:E > > en timer
8 tc C
e o ¢ ta (optional)
— -bit 2x
I8 tc _ﬂ N |
:D— Id L L clock
en N _hi _ cycles, Function table
cnt 8-bit down-counter Z;LT [d|en| Function
> tc C Hold (no action)
X Count(C=C-1)
tc C (optional) X Load (C=L)
84
v v




