Chwong 6

Bo Dém & Thanh Ghi

DCE

Deer. of Compuren & Enaineering



C01009 Digital Systems — Chuwong 6: Bo Dém & Thanh Ghi

NoOi dung

= B6 dém bat dong bo
= B6 dém dong bd
= [C dém

= Thiét k€ b6 dém dong bo
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Gi&i thiéu (1)
= B6 dém (Counter) la gi?
- Pém tuan tw: 1, 2, 3, ..., 100, 1, 2, ...

> Bi1éu do6 trang thai
> B0 dém dong bd va bat dong bo
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Gi&i thiéu (2)

= B6 dém st dung Flip-Flop (FF)

1 1 1
> Bd dém N-bit 2 st dung N-FF =P Q: I 9 I Qo
~ ” > CLK P> CLK {I>CLK
= Mach dém co ban : ) : ) 1 )
® K Q. ® K Q, [ K Q,
e Bl g
Al ZE&EH?ET-IC LR - Input clock
(a) pulses
Clock 1 1 2 3 4 5 6 7 8 9 10 11
oC
dinee od ETEIYMAATEIAE AT REIY
1 | I |
1 ' ' ' ' o s
Q
2 0 | I | | | | | | | I I
| | I | | | | | | | |
1 I 1 1 ! | 1 | | | I | .
Q | I ! [ ! I ]
! I I| ! ! | lI | | | |
I I : I | | : | | | :
1 | | I | 1 | | "
Q | | | | I | | | "
< 0 I | I I : : : | | I I
I | I I | | | | | | |
Count [ [ [ [ | , | I I | [
0201Qo> 000 ,001 ,010, 011,100 '"'101 '110 ' 111 , OO0 , 001 , 010 , 100 - -
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Bd dém bat dong bd

= Bat dong bo (Asynchronous — Ripple)
- Xung CLK chi dwoc cip cho FF A
> Ng6 xuat FF dong vai tro xung CLK cho FF B, twong tuw cho cac FF
con lai
= Céc ngd xuidt DCBA biéu dién cho s6 nhi phan 4 bit véi D 1a bit trong
s6 cao nhat (MSB)

- Ton tai thoi gian tré (delay) gitta cdc dap tng ctua cic FF trong bo

dém
D J C J B J A J —8"
GLK<OJ_ CLK(OJ_ C:LK<:OJ_ CLK<O—e JUL
B K © K "B K A K l—e-

*All J and K inputs
assumed to be 1.
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Bd dém bat dong bd

= “MOD number”
= SO trang thai bd dém di qua trong moi chu ky trwdc khi
quay lai trang thai ban dau
> Tang “MOD number” bang cach thém cac FF vao bd dém
> MOD number = 2N
= Vi du:
B6 dém MOD-80 can bao nhiéu FF ?
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Chia tan so (Frequency Division)

= Ng6 xudt cia moi FF cé tidn s6 bdng % tan sé cua tin
hiéu tai chan CLK cua FF

= Ngo xuat ciia FF th 2 ¢6 tan s6 bang % tan s cua tin
hiéu xung CLK

= St dung N-FF ¢6 thé tao ngd xuit vdi tin s6 bang 1/2N
tan s6 CLK ngo nhap

—
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Chia tan so (Frequency Division)

= Trong bat ky b0 dém nao, tin hiéu ngd xuat cia FF cuodi
cing (MSB) ¢6 tan s6 bang tan s6 cta tin hiéu CLK chia
cho “MOD number” ctia bd dém
= Vidu
- B0 dém MOD-16, ng6é xuat cia FF cu6i cung c6 tan so
bang 1/16 tan sé tin hiéu xung CLK - goi 14 b6 dém chia
16 (divide-by-16 counter)
- Bé dém MOD-60

60 Hz 1 Hz

60 Hz J |_
. Pulse Vs - MOD-60 > Counters,
f\/\/ shaper counter displays,etc.
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Ghi

Bo dem v&i MOD number < 2N

= B6 dém bat dong bd co ban N-FF dwoc gi61 han dén
MOD number = 2N (MOD number 1é6n nhit c¢6 thé dat

dwoc véi N-FF)

= B6 dém co ban vé1 MOD number < 2N: b6 dém bd qua
mot sO trang thai trong chuoi dém thong thwomg

Wy by 2 4

/
= Vi du
: All J, K

inputs are 1. ¢ J B o A 4
CLK <O| CLK <o-| CLK <
C cwr K (B cLr K A cLr K

B e&——

C o—

doi trinh tw chudi dém

Cong NAND lam thay }

10
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Bo dem v&i MOD number < 2N

= Ng6 xudt cua cong NAND dwoc két no1 vé1 ngd nhap
bat dong bé CLR cua moi FF
- Ngo xuat = HIGH: khong dnh hwéng dén bd dém
> Ngo xuit = LOW: cac FF sé bi xoa vé 0, twong &ng b6 dém
sé vé trang thai 000 ngay lap tirc
= 2 ngd nhip cua cong NAND la 2 tin hiéu ngo xuit B va
C, ngo xuat cong NAND=LOWkhi B=C=1
> Piéu kién xoa xay ra khi bd dém chuyén tir trang thai 101
sang 110 tai thoi diém canh xudng (NGT) ciia xung CLK
thir 6
> Khi cac FF bi x04, ng6é xuit cong NAND = HIGH, diéu
kién B = C = 1 khong con téon tai 2 b6 dém hoat dong
binh thwong

1
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Bo dem v&i MOD number < 2N

Input

1
S & 1 gy g B |

O LT
\

Spike (glitch) |

:]/'

& ! ! ! ‘ ! Ng6 xuat cong NAND L
: ; , ; : , xudng 0 = Xoa bd
NAND 1 e ] L dém vé trang thai
output Co V e
0 A
000!001 010 011 100 101 000 ... | = MOD-6

12
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= B6 d€m dém tir gid tri 000 (0)
dén 101 (5), bd qua giad tri 110
va 111 = 6 trang thai 2 bd dém
MOD-6

= Duty cycle: ty 1&é phan tram tho1
glan tin hiéu & trang thai tich
cuc trén tong thoi gian 1 chu ky
> Xung vuong do1 xirng : 50%

- Ngo xudt C (xét muwc logic 1)
33.33% (1)

Biéu do chuyén trang thai
(State Transition Diagram)

13
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Bo dem v&i MOD number < 2N

D J G J J— B J A J
CLK< CLK<K cu<<0|— CLK Jg_o kH_zL
CLR K CLR K CLR K CLR K
D
C *All J, K inputs are HIGH
B

= MOD number =7
= Tan so tal ngoé xuat D =7

14
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Bo dem v&i MOD number < 2N

= Quy trinh xay dung bd dém tir bat dau tir 0 va ¢6 MOD

number = X

1. Tim s6 lwong FF nho nhat sao cho 2N > X. Néu 2N =X, bo
qua bwéc 2 va 3

2. Két no1 ng6 xuat ciia cong NAND vd1 ngd nhip bat dong
bd caa tat ci cac FF

3. X4c dinh FF c6 ngd xuit & mirc 1 (HIGH) tai trang théi
b6 dém = X, két né1 ng6é xuit cac FF nay vao cac ngoé
nhip cua cong NAND

15
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Bo dem Mwéi — bdo déem BCD

= B6 dém Muodi (Decade): go6m 10 trang thai phan biét
hay bo d&m MOD-10 (khéng quan tam dén thi tw)

= B6 dém BCD: b6 dém dém tir 0000 = 1001

= 'ng dung bo dém MOD-10: chia tin s6 cho 10

D J C J| o8B J A J
cu<<0|_ CLK<SO CLK<OI_ cu<<o-L 1 MHz

T L
CLR K CLR K CLR K CLR K
D

*All J, K inputs are HIGH

16
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Bd dém xudng bat dong bé

* Ngé xudt A (LSB) thay déi CBA
trang théi tai moi bwée dém (7))  111¢
(twong tw bo dém 1én) 6) 110
= Ng6 xuit B thay d6i trang thai  (s) 101
khi At 0 = 1 (canh 1én) 4) 100 Recycles

= Ng6 xudt C thay do1 trang thai 3) 011

khi B tir 0 > 1 (canh 1én)
2 010

> Xung CLK dwoc dwa vao FF A (D 001
A’ dong vai tro xung CLK cho FF' B 0) 000
B’dong vai tro xung CLK cho FF C

17
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Bd dém xudng bat dong bé

All J, K inputs
are HIGH

2
g
rs
nl
L]
=
M
@
0
~
= A
=
L)
=
A M

Count

(CBA) 000 111 110 101 100 011 , 010 , 001 , 000 1M

. Recycles

18
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IC dem bat dong b

= IC 741.S293 (TTL)

7415293
J Q J Q J Q J Q
CP,—COD>CP —Op>CP —Cper _1—O> CP
K ¢ Q K ¢, Q K ¢, Q K ¢, Q

CP,

MR, ~———
MR, —

a, Q, Q; Q,
(LSB) *All J, K inputs are internally (VS8

connected HIGH.

19
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IC dem bat dong b

-I-VCC

Jna

— _(11)

CP1._O>
741.5293
——  {10)
CPg
Jg) @ [ |6 o)
(12)] (13) e
MR; MR, Q; Q2 O G

(MSB) (LSB)

20
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IC dem bat dong b

= Vi du:
> Thiét bd dém MOD-16 vé1 tan so6 xung CLK ngo nhip 10
kHz st dung IC 7415293
> Xac dinh tan s6 ngd xuat Q3

74LS293

MR, MR, l l t—
.Y oY a¥ q

= ® f=10kHz/16 = 625 Hz

10 kHz CP..

21
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IC dem bat dong b

= B6 dém MOD-10

CP,
O
74L5293
10 kHz @6
S —— |-

MR t
M ? 2 OEI OJ 01' Qo

® f=10kHz/10 = 1 kHz

22
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IC dem bat dong b

= B6 dém MOD-14

CcP,
o>
10 kHz C—Pu w 74L5293
L
—p Q; Q, Q; Q

P f= 10 kH2/14 = 714 Hz

23
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IC dem bat dong b

= B6 dém MOD-60

—Lp —
5 7415293 & 7415293
|'| |"| |'| 0 : 0 :

e P

P fou = fin/B0

fin,” U
MOD-10 MOD-6

24



C01009 Digital Systems — Chuwong 6: Bo Dém & Thanh Ghi

Han ché cua bd dém Ripple

= Nguyén 1y hoat dong co ban cia bo dém bat dong bo
(Ripple)

1
— Q, — Q, . J Qo
> CLK —_{> CLK —> CLK
1 1 1
o— K Q, — K Q —— K Gy
I S 1 iy S

Input clock
pulses

= Tré lan truyén t , (propagation delay) ctia FF
- FF tht N s& khong dap tng (thay d6i trang thai) it nhat
trong khoang thot gian N x t4 sau khi tin hiéu clock tich
cuc

25
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Han ché cua bd dém Ripple

#1 #2 #3 #4 #5
Input \
|_ N
1000 ns
A
o 50 ns
/H
100 ns
C

(a) 150 ns

26
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Han ché cua bd dém Ripple

Input |_

100 ns

: m

—>| 50 |=—

ns

B I

_,__| 50 ‘_‘_

ns |_
C

— 150 ns ‘4

The 100
condition
does not occur.

(b)
= P1éu kién dé bd6 dém hoat déng dung

Tooa>Nxty  hay fo =1(Nxty)

clock = max

27
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Han ché cta bd dém Ripple

= Xét bd dém 4bit ripple duwoc thiét ké bang 74L.S112 J-K
Flip-flop. V&1 teee = 16ns, teur=24ns.
Tinh Fmax cho bd dém nay?

1

fmax = 4 5 5q e = 104 MHz
« BO6 dém 6 bit

fo— 1 _commH

max 6 X 24ns ’

28
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Han ché cua bd dém Ripple

— C J B J A J
CLK <O— CLK <O CLK <O—e M
c K B cp K A R K

All J, K inputs are HIGH —

CLOCK
2 1
0

B ! \
0
C 1
0

(@]

A B

29
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Bal tap

= Thiét ké bd dém bat dong bo s dung 74L.S293
a. MOD 13
b. MOD 33

c. MOD 43
d. MOD 63

30
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Bd dem dong b (song song)

= B6 dém dong bd (Synchronous — Parallel)

= Khac phuc cac nhwoc diém cia bd dém bat dong bd

- Cac tin hiéu CLK cua tat ca cac FF dwoc két no1 vér nhau
- tin hiéu clock ngdo nhap dwoc dwa dén moi FF mét cach
dong thon.

- Chi FF A (LSB) cé tin hiéu ngdé nhip J = K = 1 (HIGH),
cac tin hiéu J, K cua cac FF con lai dwoce diéu khién bé1 to
hop cac ngo xuat cia cac FF

> BO dém dong bd cin nhiéu mach dién hon so vé1 bo dém
bat dong bd

31
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Bd déem dong bé (song song)

B AE_C A 0 0]0|0]O
c 1 0 0 0 1
_}_ 1 2 0O]1]0] 1 0
D J & J B J —7— A J—e 3 0 0 1 1
CLK<O‘-L-’ CLK<O_-.—| CLK<O-| CLK<O— 4 0 1 0 0
D K ¢ K B K A K —01 5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
i 1 s otolo
9 1 0 0 1
10 1 0 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1
0 Ol0|[O0]|O
etc.

32
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Bd dem dong b (song song)

= Hoat déng cuia b6 dém
= Chi cdc FF déi héi chuyén trang thai (toggle) khi cé tich cuc
canh xuéng (NGT) canc6 J =K =1
- FF A chuyén trang thai moi khi ¢6 canh xuéng (NGT) cla xung
clock >J=K=1
- FF B chuyén trang thai méi khi c¢6 canh xudng (NGT) ctia xung
clock trong khiA=1
= FF C chuyén trang thai méi khi c¢6 canh xudng (NGT) ctia xung
clock trong khiA=B =1
= FF D chuyén trang thai mdi khi cé canh xudng (NGT) ctia xung
clock trong khiA=B=C=1
mms) Cic tin hidu J, K clia mdi FF nén két ndi sao cho ching & mirc 1 (HIGH)
chi khi cac ngo xuit cia cac FF trong s6 thip hon déu & mirc 1

33
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Bd dem dong b (song song)

= Ju diém cta bd dém dong bd

- Ng6 xuat cia cac FF thay do1 trang thai cung lue, dong bo
véi cac canh xudng (NGT) ciia xung clock ngd nhap

- Tré lan truyén khong bi tich luy qua cac FF

- Téng thoi gian déap tng bang thoi gian dé 1 FF chuyén
trang thai cong vo1 thot gian dé cac mire luin 1y méa lan
truyén qua 1 cong AND dé dén ngd nhap J, K

Téng thoi gian tré =ty (FF) +t, (AND)

= IC dém dong bo
- 741.8160/162: bd dém ddng bé MOD-10
- 741.8161/163: b dém dbng bo MOD-16

34
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Bd dém lén/xuong dong bé

* Tin hiéu ngé nhdp Up/Down diéu khién wviéc sw
dung cic ngd xuit théong thuwong (A, B, C, D) hay céac
ngd xuat dao (A, B, C’, D’) dé diéu khién céc ngd nhap
J, K cua cac FF

= Khi Up/Down & mie 1 (HIGH), céc céng AND 1, 2
dwoc tich cuc va cac cong AND 3, 4 bi cAm
- Cho phép tin hiéu A, B di qua

= Khi Up/Down & mitc 0 (LOW), cac cong AND 1, 2 bi
cam va cac cong AND 3, 4 dworc tich cuc
- Cho phép tin hiéu A, B’ d1 qua

35
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Bd dém lén/xuong dong bé

-
CLK]Cr o—@ CLK<On G C LK< O
3

a il

A

™
Up/Down 2

36
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Bd dém lén/xuong dong bé

Up/Down

CLOCK_D ? * 'f f—‘f—t "' 'f "(

Count

(CBA){OOO i 001 5010 E 011 : 100 : 101 E 100 E 011 E 010 ; 001 E 000

/\

Up Down

/ \

37
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Bd dém vé&i kha nang Preset

= Hoat dong Preset
> B6 dém c6 thé dwoc thiét 1dp vé bat ky trang thai ban dau nao
theo mong muén
> C6 thé la dong bo hoac bat dong bd vl xung clock, hoat dong
nay con goi la nap song song (parallel loading) cho bd dém

> Cac chan ngoé nhip bat dong bo PRESET & CLEAR cua FF
dwoc dung cho hoat dong Preset bat dong bo

= Nap trang thai mong muodn cho bd dém
1. Thiét 1ap trang thai dém mong muodn tai cac chan ngo nhap
song song P2, P1 va PO

2. Tao moét xung mirc 0 (LOW) tai chan ngdo nhap PARALLEL
LOAD (PL)

38
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Bd dém vé&i kha nang Preset

Parallel data inputs Ps P, Po

I I I

enable gate
[~
I |
Q. PRE Jl—e Q, PRE J Qo PRE J

control
CLK<C)-| CLK< CLK<|O—
S l ctR K LI

&

39
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IC 74L.S193/HC193

= Chtrc nang
> Bo dém lén/xuéng dong bo MOD-16

- HO tro chirc ndng Preset bit dong bd va Master reset bt dong
bo

= Mo ta chirc nang cac chan
= Xung clock ngd nhap CPy;and CPy — tich cuc canh 1én
Dém 1én: CPp & mirc 1 (HIGH)
Dém xudng: CPy & mic 1 (HIGH)

- Master Reset (MR): tich cuc mirc 1 (HIGH) va reset trang théi
bo dém vé 0000 (wu tién cao nhat)

= Cac ngo6 nhap Preset: P, 2> P,, cac ngé xuat: Q; 2 Q,

= C4c ngd xudt Terminal Count (TC): st dung khi ké&t néi 2 hoac
nhiéu hon cac IC dé thanh bo dém vé1 MOD 16n hon

40
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IC 74L8193/HC193

Ps Py, Py Py Pin Description
l T T T Y CPy Count-up clock input
- (active rising edge)
CPy TCy
——{> + 74ALS193 O— CPp Count-down clock input
MOD-16 up/down - (active rising edge)
CPp f TCp
P et O—> MR Asynchronous master reset input

(active HIGH)

* PL Asynchronous parallel load input
(active LOW)

MR Q; Q, Q; Q
(@)

Po-P3 Parallel data inputs

Qy-Q; Flip-flop outputs

Mode Select o

= TCp Terminal count-down (borrow) output
MR | PL |CPy|CPp Mode (active LOW)
H | X X| X Asynch. reset — .
L L X X Asynch. preset TCy Termmal count-up (carry) output
L|H| H|H No change (active) LOW
L |H T | H Count up b
L|lH|H|T Count down (b)

H = HIGH: L = LOW
X = Don't care: 1=PGT

(c) a1
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IC 74L.S193/HC193

Cau tao ngo xuat TCy va TCD cua 74ALS193

42
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IC 74L.S193/HC193 — Vi du

PL 1 0 1 1

cP 74HC193 O— TC

SERE

MR Q; Q, Q Qg

43
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CPUO
1
BL _1
MR = =
= [
|
% o
3 o :
MSB |
(MSB) o | | !
| ¢
Q; _J —l
|
|
|
OJ ¢ I
1

th 4 t I3 te s g 17 Iy ty tio

A4
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IC 74L.S193/HC193 — Vi du

e Tai thoi diém t, cdc FF ctia bd dém déu & mirc 0 LOW) > TCy &
mutrc 1 (HIGH)

e Ngay trwdc thoi diém t,, ngd nhip PL c6 mdt xung mitc 0 (LOW)
—> cac chan ng6 xuat Q; — Q, s€ dwoc nap gia tri clia cac ngé nhap
P, — P, > gia tri cac ng6 xuat Q sé la 1011

e Tai t,, ngd nhap CPy tich cwc canh 1én (PGT), nhung bd dém
khong thé dap tng lai do tin hiéu?L van con ¢ trang théi tich
cuc

e Tait,, ts, t, va ts, b0 dém dém lén tai cac canh lén cia CPy

e Sau thoi1 diém t5, trang thai b dém la 1111 nhwng TCy chwa
xudng mitc 0 (LOW) cho dén thoi diém CPy xudng O tai t,

e Tai canh lén ti€p theo cia CPy;, bo dém vé trang thai 0000

45
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Bd dém da trang thai véi 74193

™ T o0
Load /; I (k
” CPU PL PO P1 Pz Pg :ITEU CPU PL Po P1 P2 P3 ?_EL_]
Clock up D=—vup>+ D > +
To higher-order
" CP, 74HC193 C CPo 74HC193 o stages
Clock down De=————i>— @, > — —
MR QpQ1Q,Q3 MR Qo Q;Q; Q3
Reset » 1 1 I l
o6 6 &
QpQ,Q, Q3 Q4 Q5Q6Qy
Low-order High-order
stage stage
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Thiét ké bd dém dong bd

= B6 dém: dong b0, bat dong bd hodc két hop dong bo va bat
dong bo
> Pém s6 nhi phan tuan tw 000, 001, 010, 011...

= Mot s6 trwong hop, yéu cau dém khong theo th& tw nhi
phan — vi du: 000, 010, 101, 001...

= Cac FF cua b6 dém dong bo dap rng cung lac vol xung clock

= Qua trinh thiét ké bo dém dong bd > thiét ké cac mach luin
¥ dé€ gidl ma (decode) cac trang thai khic nhau cta bd dém
- diéu khién cac ngo nhip J va K
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Thiét ké bé dem dong bd

1. Xac dinh s6 FF can
thiét(sé bit cta bé dém)
va trinh tw dém theo yéu
cau

0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
0 0 0
0 0 1

ctc.
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Thiét ké bd dém dong bd

2. Vé so d6 chuyén trang
i e hitn 4t i cie (D () i
trang thai c6 thé cia bo
dém,
- Bao gom ca cac trang @

thdi khong nam trong
trinh tw dém mong @ @

muodn
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Thiét ké bd dém dong bd

3. St dung bang trang
thai d€ 1ap bang liét ké
cac trang thai hién tai
(PRESENT) va cic linel
trang thai ké tiép
(NEXT) twong tng

PRESENT State NEXT State

C B A C B A

W N &N N B W N
== O O C O
= O O = o= O O
-0 = O = O = O
0 O 0 O W O O
©C © © O O = = O
©C O O© C©C O = O ==
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Thiét ké bd dém dong bd

4.

=

Thém mot cét vao bang cho méi cip ngd nhap J, K. Ung véi
moi trang thal PRESENT, x4c dinh mitc ludn 1y cia J & K
dé cho phép bd6 dém chuyén tir trang thai PRESENT sang
trang thai NEXT.

PRESENT State  NEXT State =
G B8 Gl sl idos Kot Ji g i itlis i K
line 1 0 0 O 0 0 1 0 x 0 x 1 x
2 0 0 1 0 1 0 0 & 1 Xx x 1
<) 0 1 0 0 1 1 0 x x 0 1 x
4 0 1 1 1 0 0 1 = x 1 * N |
5 1 0 O 0 0 O ¥ 4 0 x 0 x =
6 1 0 1 0 0 O x 1 0 x x 1
7 1 1 0 0O 0 O x -l x 1 0 x
8 1 1 i 0O 0 O % 1 ¥ 1 % 1 .



USER
Note
Tich canh len

J   K  Q

0  0  No change

1  0  1

0  1  0

1  1   Toggle(Change)

USER
Note
Tich canh xuong

J  K  Q

0  0  No change

1  0  0

0  1  1

1  1  Toggle(Change)

USER
Note
Tich canh len

D  Q

0  0

1  1
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Thiét ké bd dém dong bd

5. Thiét ké cac mach ludn 1y vé1 ngé xuat thod man cac
mirc luin 1y can thiét cia cac ngé nhap J & K
St dung bia Karnaugh
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Thiét ké bd dém dong bd

- Tinh K,, tinh J,

K, A Al
PRESENT o

X C B A ,JA BCK" X/

1 0 0 0} 1

x 0O O 1 X BC 0 "

1 O 1 O 1 J. =G
0 1 1 X AS

x 1 0 0 0 BC 0 X

1 1 0 41 X

x T 1 0 0 BC [1 x\

1 1 1 1 X |

~
>

]

(WY
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Thiét ké bd dém dong bd

= Tinh Jg, tinh Ky

A A A A
e[ o N/ i |
BC| O 0 BC || x
BC | x X BC L"
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A A

0 0

X X
AT

X X

o [l 1|
WLTTY

Thiét ké bd dém dong bd

= Tinh J, tinh K.

BC
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Thiét ké bd dém dong bd

6. Hién thwc mach

oy Jc = AB
N

CLOCK >— > CLK > CLK > CLK
1 _ |1 _
o— K¢ C 9 )KB=A+° Kg Bl @ Ka A
Kc=1 KA—l
®
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Poc théem

= Chwong 7' Counters and Registers trong sach Digital
System cua Ronal Tocci
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Bai tap co’ ban
= Thiét ké bo dém lén bat dong b6 MOD-4 st dung J-K Flip-
Flop va D Flip-Flop

= Thiét ké bd dém lén bat dong bo MOD-12 st dung J-K Flip-
Flop va D Flip-Flop.

= Str dung J-K Flip-Flop va D Flip-Flop dé thiét ké bo dém lén
bat dong bo theo th tw
»4 -5 -6 -7 —4

= Strdung J-K Flip-Flop va D Flip-Flop dé thiét ké b6 dém
xuong bat dong bo theo thir tw
»>6 -5 -4 >3 -2 —>1 —6
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Bai tap co ban

= Cho mach dém sau

&

741,5293
MR 1 Q3 OQUTPUT
MR2 Q22—
CPO 01
CP1 Q0

Ul
7415293
MR1 03

MR2 Q2
CLK —O|CP0 Q1

—O[CPT  QO—4—
JUL

Pay la b6 dém MOD bao nhiéu.

TAn s6 cta tin hiéu ngd xudt OUTPUT (Q2 cua U2) bang bao nhiéu
lan tin hiéu CLK?

Trong cac tin hiéu Q3, Q2, Q1, QO cua Ul va U2, tin hiéu nao bi
xung gai?

Duty cycle (mirc 1) cta tin hiéu Q2 cta U1?

Duty cycle (mtc 1) ctia tin hidu ngd xuat OUTPUT (Q2 ctia U2)?
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Bai tap co’ ban

= Cho so d6 mach dém sau

Ul Uz
T74LS293 T74LS5293
MR1 03 MR 1 03
MR2 02 MR2 02
CLK —cPr0 01 olceo 01
CP1 Q0 CP1 Q0
JUL

Cho tan s6 cta tin hiéu xung clock fcx = 35 KHz

a. DPaylabdé dém MOD bao nhiéu?

b. Tan s6 ctia tin hiéu ngoé xuat Q3 cua U1?

c. Tan so cua tin hiéu ngd xuit Q2 cua U2?

d. Trong cac tin hiéu Q3, Q2, Q1, QO cua Ul va U2, tin hiéu nao bi xung
gal?

e. Duty cycle cia tin hiéu ngd xuit Q2 cia U2 bang bao nhiéu?
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Bai tap co’ ban

Ul4B

= Cho mach dém sau

6] o

0 O

) o

CLK

CP

=]
[a]

CP

]|
Q
]
e
K21
[o]

CPp oo—

V4

+V

£

Pay 1a bo dém MOD bao nhiéu?
b. Trong cac tin hiéu ngo ra cia A, B, C, D, tin hiéu nao bi xung gai?

Cho biét tin s6 cua tin hiéu xung B bang bao nhiéu lan tin hiéu
xung CLK?

d. Cho biét tan s6 cua tin hiéu xung D bang bao nhiéu lan tin hiéu
xung CLK?
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Bai tap co’ ban

= Cho so d6 mach dém sau

> CLK > CLK > CLK

o
|

CLOCK Q, Q,

> (314 s trang thai ban diu cia bo dém Q2Q1Qo=000, xac dinh
chudi cac trang thai cia bd dém trén.
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Bai tap co’ ban

C J B J A J
CLE <JO— CLK <JO— CLE <[o—® MM
¢ k B cr K A cr K

All J, K inputs are HIGH

= (314 s trang thai ban dau cia bo dém CBA = 010, xac
dinh chuodi céc trang thai cia bo dém trén.
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Bai tap co’ ban

=" 5V
0
5V 5V J, 5V i
0 o O
3 A s B 5 C
L L J
CLK ———<qjce Olcp +—dcr Hou
1 do— K — K
L R R R
— T T
iy

5 -

= (314 sk trang thai ban diu cia bo dém CBA = 010, xac
dinh chudi céc trang thai cia bé dém trén.
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