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2 CHUONG 5 MACH TUAN TU

% CHOT RS
a Chot RS tac dong mirc cao
a Chot RS tac dong mirc thap
% FLIPFLOP
A FF RS
a FF JK
AFFT
A FFD
% MACH GHI DICH
* MACH PEM
A Ddng bo
A Khong dong bo
a Bém vong

Trong chuong trudc, chiing ta da khao sat cac loai mach td hop, do 1a cac mach ma
ngd ra ctia n6 chi phu thudc vao céc bién ¢ ngd vao ma khong phu thudc vao trang thai trude
d6 cua mach. No6i cach khéc, day 1a loai mach khong c6 kha nang nhd, mot chirc nang quan
trong trong cac hé thong logic.

Chuong nay s& ban vé loai mach thir hai: mach tuan tu.

- Mach tuén ty 1a mach c6 trang thai ngd ra khong nhitng phu thudc vao t6 hop cac ngi
vao ma con phu thudc trang thai nga ra trude d6. Ta néi mach tuan ty c6 tinh nhé. Nga ra Q-
ctia mach tuan ty 13 ham logic cua cac bién ngavao A, B, C....vangara Q trudc do.

Q:=1f(Q,AB,C..)

- Mach tudn tu van hanh dudi tac dong cua xung déng hd va duoc chia 1am 2 loai:
Dong by va Khong dong bd. O mach dong bd, cac phan tir clia mach chiu tic dong dong
thoi cua xung ddng hod (Cx) va 6 mach khong ddng bo thi khong c6 diéu kién nay.

Phén tir co ban cdu thanh mach tudn tu 1a cac flipflop

5.1 FLIP FLOP

Mach flipflop (FF) la mach dao dong da hai ludng on tirc mach tao ra sdng vudng va
c6 hai trang thai 6n dinh. Trang théi ctia FF chi thay d6i khi c6 xung dong hd tac dong.

Mot FF thuong co:

- Mot hoac hai nga vao dir liéu, mdt nga vao xung Ck va co thé c6 céac nga vao voi cac
chure nang khac.

- Hai nga ra, thuong duogc ky hi¢u 1a Q (nga ra chinh) va Q (nga ra phu). Nguoi ta
thuong dung trang thai ciia ngé ra chinh dé chi trang thai ctia FF. Néu hai nga ra c6 trang thai
giong nhau ta n6i FF & trang thai cAm.

Flipflop c6 thé dugc tao nén tir mach chét (latch)

Diém khac biét gitra mot mach chét va mot FF 1a: FF chiu tac dong cua xung d@)ng hd
con mach chdt thi khong.

Ngudi ta goi tén cac FF khac nhau bang cach dua vao tén cac ngd vao dit liéu cua
ching.

Nguyén Trung Lap KY THUAT SO



Chuong 5

Mach tudnty V -2

5.1.1 Chét RS
5.1.1.1. Chét RS tac dong mirc cao:

(H 5.1) 1a chdt RS ¢6 cac ngd vao R va S tac dong miic cao.

(=]

(H5.1)

Cac trang thai logic cua mach cho ¢ bang 5.1:
(D4i voi mach chdt vi khong c6 tac dong clia xung ddng hd nén ta co thé hiéu trang
thai trude 13 trang thai gia str, con trang thai sau 13 trang thai khi mach 6n dinh).

R S Q Q- R S| o
0 0 0 |0] Tac dung nhé 0 0 Q
0 0 11 Q=0Q 0 1 1
0 1 0 |1] bat(Set) 1 0 0
0 1 | 1 |1 Q=I 1 | 1 | Cim
1 0 0 | 0] batlai (Reset)
I 0 1]0) Q=0
L1 10 1) Q=Q,:=0(Cim)
1 1 1]
Béng 5.1 Béang 5.2

Tir Bang 5.1 thu gon lai thanh Bang 5.2 va tinh chét ciia ch6t RS tac dong mic cao
duoc tom tit nhu sau:

- Khi R=S=0 (c4 2 nga vao déu khong tac dong), ngi ra khong ddi trang thai.

- Khi R=0 va S=1 (ngi vao S tac dong), chdt duoc Set (tirc dit Q.=1).

- Khi R=1 va S=0 (nga vao R tac dong), chdt dugc Reset (tirc dat lai Q+=0).

- Khi R=S=1 (c4 2 ngi vao déu tac dong), chdt roi vao trang thai cAm

5.1.1.2. Chét RS tac dong mirc thip:

(H 5.2) 1a chdt RS ¢6 cic ngd vao R va S tac dong mirc thap. Cac trang thai logic cho
boi Bang 5.3

R Q.
0 Cam
1
0
1

1
0

Q

(H5.2) Béng 5.3

—_—_ O O

=]
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Dé ¢ chdt RS tac dong mirc cao dung cong NAND, nguoi ta thém vao 2 cong dao &
cac nga vao cua mach (H 5.2)

—L]

=]

.

Do
N

(H5.3)

(H 5.4a) 13 ky hiéu chdt RS tac dong cao va (H 5.4b) 1a chét RS tac dong thap.

— s ob— —d= oF—
—R o— —r [~ —
(a) (b)
(H5.4)

5.1.2 Flip Flop RS
Trong cac phan dudi day, ta ludn sir dung chbt RS tac dong muc cao ding cong
NAND. Khi thém ngé vao xung Ck cho chot RS ta duge FF RS . (H 5.5a) 1a FF RS ¢6 cac
nga vao R, S va xung dong ho Ck déu tac dong murc cao.

-] =]

Sk

=l
(=]}

R

D
D=

D=
=

(a) (H5.5) (b)

Hoat dong cia FF (H 5.5a) cho bdi Bang sy that: (Bang 5.4)

Vao Ra
Ck S R Q-
0 X X Q
1 0 0 Q
1 0 1 0
1 1 0 1
1 1 1 Cém
Bang 5.4

Dé ¢6 FF RS ¢6 xung d@)ng’ ho tac dong thap chi can thém mot cong dao cho ngi vao
Ck (H 5.5b). Ta c6 bang su that giong Bang 5.4, trir ngad vao Cx phai dao lai
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5.1.2.1. Flipflop RS c6 nga vao Preset va Clear:

Tinh chat ciia FF 1a co trang thai ngd ra bat ky khi mé méy. Trong nhiéu truong hop,
c6 thé can dit trude ngd ra Q=1 hodc Q=0, mudn thé, ngudi ta thém vao FF céc ngi vao
Preset (dat trudc Q=1) va Clear (X6a Q=0), mach c¢6 dang (H 5.6a) va (H 5.6b) 1a ky hi¢u cua
FF RS c6 nga vao Preset va Clear tic dong mtc thap.

—aql

(a) (H5.6) (b)

Thay 2 cong NAND cudi bang hai cong NAND 3 ngi vio, ta dugc FF RS ¢ ngi vao
Preset (Pr) va Clear (Cl).

- Khi ng Pr xudng thip (tac dong) va ngd Cl Ién cao ngd ra Q 1én cao bat chép céac
nga vao con lai.

- Khi ngi CI xudng thap (tic dong) va ngi Pr 1én cao ngd ra Q xudng thap bat chip
cac nga vao con lai.

- Ngoai ra 2 ngi vao Pr va Cl con dugc dua vé 2 ngd vao mot cong AND, noi dua tin
hiéu Cx vao, muc dich cua viéc lam nay la khi mot trong 2 nga vao Pr hodc CI tac dong thi
mirc thap ctia tin hidu nay s& khéa cong AND nay, vo higu héa tac dung ctia xung Ck.

Bang su that caa FF RS c6 Preset va Clear (tac dong thip) cho ¢ bang 5.5

Pr Cl Ck S R Q-
0 0 X X X Cam
0 1 X X X 1
1 0 X X X 0
1 1 0 X X Q
1 1 1 0 0 Q
1 1 1 0 1 0
1 1 1 1 0 1
1 1 1 1 1 | Cim

Bang 5.5

Luwu y: Trén bang 5.5, dong thir nhat twong (mg voi trang thai cAm vi hai nga vao Pr va Cl
dong thoi & mirc tac dong, 2 cong NAND cuoi cung déu dong, nén Q.=Q=1.

5.1.2.2. Flipflop RS chu t¢:

Két ndi thanh chudi hai FF RS véi hai ngd vao xung Cx cta hai FF c¢6 muc tac dong
trai nguoc nhau, ta dugc FF chu té (H 5.7).
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C}{ Crm

(H5.7)

Hoat dong cua FF dugc giai thich nhu sau:

- Do Cks cua tang t& 1a ddo ctia Cxy = Ck clia ting chi nén khi Cx=1, tng chi giao
hoan thi tang t& ngung. Trong khoang thoi gian nay, dir liu tr ngd vao R va S duoc dua ra
va 6n dinh ¢ ngd ra R’ va S’ cua tang chu, tai thoi diém xung Cx xudng thip, R’ va S’ duoc

truyén dén ngi ra Q va Q (H5.8)

MNgara
«giao hodn

HS5.8
- Béi v6i truong hop R = S =1 khi ((thl tl)li R’= S’ =1, nhung khi Cx xuong thép thi
mot trong hai ngd ra nay xudng thap, do do mach thoat khoi trang thai cam, nhung S hay R’
xudng thap trudc thi khong doan trude duge nén mach roi vao trang thai bat dinh, nghia 1a Q-
¢6 thé =1 ¢6 thé =0, nhung khac v6i Q .. Ta c6 bang su that:
S R Ck Q-+

o0 1] Q
0 1 0
1 0 j 1
1 1 Bit dinh
J
Bang 5.6

Tom lai, FF RS chi t& da thoat khoi trang thai cAm nhung van roi vao trang thai bat
dinh, dong thoi ta dugc FF c6 nga vao xung dong ho tac dong boi canh xudng ciia tin higu Cy.

Dé c¢6 FF RS c6 ngi vao xung dong ho tac dong bai canh 1én cia tin hiéu C ta co thé
doi cong NOT dén nga vao FF chi va cho tin hi¢u Ck véo thang FF t6.

Mic du thoat khoi trang thai cAm nhung FF RS chil t& van con trang thai bat dinh nén
nguoi ta it su dung FF RS trong truong hop R=S.

5.1.3 Flipflop JK
FF JK duoc tao ra tir FF RS theo so dd nhu (H 5.9a).

K

JgLD::?: Q J| J,‘;r i
TD
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(a) (b)
(H5.9)

(H 5.9b) 1a ky hiéu FF JK c6 nga vao Pr va Cl tac dong thép.
Béang sy that 5.7 (B¢ don gian, ta bo qua cac nga vao Pr va Cl)

J K Q Q|sIQ RKQ Ck| Q J K G Q
0o 0 o0 1 0 0 \’ Q 0o 0 Q
O 0 1 0 0 0 l Q 0o 1 | 0
o 1 0 1 0 0 I | Q=0 1 0 1
0 1 1 0 0 1 ) 0 11 | Q
1 0 0 1 1 0 J 1 Bang 5.8

1 0 1 0 0 0 1] Q=1

1 1 0 1 1 0 d 1

11 1 0 0 1 ) 0

Béng 5.7

Bang 5.8 1a bang rat gon, suy ra tur bang 5.7
Két qua tir bang 5.8 cho thdy: )
FF JK da thoat khoi trang thai cam va thay vao do 1a trang thai dao (khi J=K=1 thi

Q.=Q). Nguoi ta loi dung trang thai dao nay dé thiét ké mach dém
5.1.4 FlipFlop D

Thiét ké tir FF RS (hoic JK) bang cach ndi mot cong dao tir S qua R (hoidc tir J qua
K). Dt liéu duoc dua vao nga S (J) ma bay gio goi la nga vao D (H 5.10a&b) va bang 5.9 cho
thdy céc trang thai ciia FF, cu thé 1a mdi khi c6 xung Ck tac dong dir liéu tir ngd vao s& xudt

hién & nga ra.
D SJ a— —Iip g — T J  al—
_OCK _OCK _OCK
|:{>3——FLK a— a— K al—

(a) (b) (c)
(H5.10)
D Ck | Q+ T Ck| Q
I ] o0 0 V] Q
1 J 1 1 2 Q
Béang 5.9 Bang 5.10

5.1.5 FlipFlop T

N&i chung hai ngd vao J va K cua FF JK ta dugc FF T (H 5.10c). Tinh chat caa FF T
thé hién trong bang su that 5.10:
- Khi T=0, FF khéng déi trang thai du c6 tac dong cta Cx.
- Khi T=1, FF ddi trang thai mdi 1an c6 xung Cx tac dong.
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5.1.6 Mach chéot D
‘Mach chét D hoat dong gidng FF D, chi khac ¢ diém nga Vao xung dong ho Ck duoc
thay bang nga vao cho phép G, va tac dong bang mirc chir khong bang canh (H
5.11) va Bang 5.11.

—In  al— 3 D |o

0 ¥ | @

_ 1 oo

| 9 104 |1
(H5.11) Béng 5.11

5.2 MACH GHI DICH

Qs

5.2.1 So' d0 nguyén tic va van chuyén (4 5.12)
Q

Q. Qg
C D
ndi figp — | D Q D

Cy C, C, Cy
Ty [ [T [T
m il

(H5.12)
(H 5.12) 1a so d6 mdt mach ghi dich 4 bit don gian, mach gém 4 FF D ndi thanh chudi
(ngi ra Q ctia FF trudc ndi vao nga vao D ctia FF sau) va cac ngd vao Cx duge ndi chung lai
(cac FF chiu tic dong dong thot). Mach ghi dich nay c6 kha nang dich phai.
Ngi vao Dy cta FF dau tién duoc goi 1a ngé vao dir li¢u ndi tiép, cac ngd ra Qa, Qs,
Qc, Qp la cac ngi ra song song, ngi ra cua FF cudi cing (FF D) 13 nga ra néi tlep

=

=]

=]
=]

4o

H oo

Trudc khi cho mach hoat dong, tic dung mot xung xda vao cac nga vao cl (dua cac

chan Cl da duogc ndi chung xudng thap rdi 1én cao) dé cac nga 1raQa=Q=Qc=Qp=

Cho dir liéu vao Da, sau moi xung ddng ho, dir lidu tir tang trude 1an luot truyen qua
tang sau. (Gia sit D, 1a chudi dir liéu gdm 3 bit cao, 2 bit thap rdi 1 cao va 1 thap), trang thai
cac nga ra cua cac FF cho ¢ Bang 5.12

Vao
Ck Da

=
o

Q
I®)
=
i)
@
Q
o)
)
o]

—_— e e = = O
R e e e
R e =)
= =N =)
= = R =R =)
oO———o0ocoo

e

Béng 5.12
Cac mach ghi dich dugc phan loai tuy vao s6 bit (sé FF), chiéu dich (phai/trai), cac nga
vao/ra (noi ti€p/song song).
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bé c6 mach dich trai, dir 1iu noi tiép dua vao ngad vao D cua FF cudi cung va cac nga ra
cua FF sau noi nguoc trd lai nga vao cua FF trude (H 5.13)

0 Q; Q; Q.
nidi tidp
® J e S =
LD Q D afH LD = LD Q-
Cy C, — & C, Cy
r o 9r r a 9 o 9- r o 9
Ll T i i |
] | | [
(H5.13)

Cho dir liéu nbi tiép vao ngd vao D cua FF 4, sau mdi xung dong hd, dit lidu truyén tir
tang sau ra tang trude. Gia sir chuoi dir liu giong nhu trén, trang thai cac nga ra cua cac FF
cho ¢ bang 5.13

Vao Ra
Cl Ck Dy | Qi Q2 Q3 Qq
0 X X 0 0 0 0
1 J 1 0 0 0 1
1 J 1 0 0 1 1
1 d 1 0 1 1 1
1 l 0 1 1 1 0
1 l 0 1 1 0 0
1 l 1 1 0 0 1
1 ! 0 0 0 1 0
Bang 5.13

5.2.2 Vai IC ghi dich tiéu bié¢u

Trén thi truong hién c6 kha nhiéu loai IC ghi dich, c¢6 day du cac chirc ning dich phai
trai, vao/ra ndi tiép, song song. Sau day, chung ta khao sat 2 IC tiéu biéu:
- IC 74164: dich phai 8 bit;

- IC 7495: 4 bit , dich phai, trai, vao/ra ndi tiép/song song .

5.2.2.1. IC 74164:
l:' Fin numbers @ I:-EI @ @ Iﬂjl @ @
(FIGMD fdvee Qg Ly Ly Lig Ly Uy Uq Ly
@ | | i
o @:D— 0 oo oH+o ofFHo oFHD oH—HD oFHD oD o
Cl‘: ) GI{ — Cl‘: Gl‘: CH - Gl‘: GI{ - Gl‘:
ol [ [ [T [T [T [T [ Ts
GF‘ T
g
(H5.14)
MR : Master Reset, day cting la chan Clear cua ca mach, tac dong thap
CP: Clock pulse, nga vao xung dong ho tac dong canh lén.
Nguyén Trung Lap KY THUAT SO



Chuong 5

Mach tudnty V -9

5.2.2.2. IC 7495:

;:—DO——DG Fq Fy F, Fs
A

ra |
ra |
[

C_FIE—DDE}
— I I I

Ty .
— CK — CK — CK CK
Ls QH Ls QH Ls QH 5 Q
Q 2y Q2 —‘Qs
(H5.15)

Y nghia cac chan: S: Mode control input Ds: Serial Data input
Py - P3 : Parrallel data inputs
CP; : Serial Clock CP, : Parrallel clock
Qo - Qs : Parrallel outputs

Duoi day 1a cac budce thao tac dé thuc hién cac chuc nang cua IC

% Nap dir liéu song song

- Chuan bi dit lidu & cac ngd vao Py - Ps

- Cho S =1, dir li¢u dugc dua vao cac ngad vao cua cac FF, CP; bi khoa, CP; 1a nga
vao Cx, dir liéu xudt hién o ngi ra Qo - Q3 khi c6 canh xudng ciia Cx

% Dich phai

- Sau khi d nap dir liéu song song - Chuén bj dit liéu ndi tiép.

-ChoS=0

- Pua dit liéu ndi tiép vao nga vao Ds, CP, bi khoa, CP; 1a ngd vao Ckg, khi Ck tac
dong, dir liéu s€ dich phai tirng bit mdt trén cac nga ra Qo - Q3

% Dich trai

- Néi nga ra FF sau vao nga vao song song ctia FF trudc - Ps 1a ngd vao ndi tiép
- S =1 dé cach ly ngi ra FF trudc véi ngd vao FF sau

- CP, 1a ngd vao xung Ck, dit liéu s& dich trai tmg voi canh xudng cta Cx.

Luu y: Mac du co 2 ngd vao cho xung Cg nhung khi su dung chiing thuong dwoc noi chung
lai, Iy do la vi ting véi mot trang thdi cua tin hiéu diéu khién S chi ¢6 mét trong hai cong
AND mé dé cho tin hiéu Cxdi qua.

5.2.3. Ung dung ciia ghi dich

Ghi dich ¢6 kha nhiéu tng dung:

- Mot sb nhi phan khi dich trai 1 bit, gia tri dugc nhan lén gép doi1 va duoc chia hai khi
dich phai mot bit.

Thi du $6 1010.00 = 10,0 khi dich trai thanh 10100.0 = 20;¢ va khi dich phai thanh
101.000 = 510.
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- Trong may tinh thanh ghi (tén thuong goi cua mach ghi dich) 1a noi luu tam dir li¢u
dé thyc hién cac phép tinh, cac 1énh co ban nhu quay, dich ...

- Ngoai ra, mach ghi dich con nhiing ing dung khac nhu: tao mach dém vong, bién
dbi dir liéu ndi tiép <> song song, dung thiét ké cac mach dén trang tri, quang bdo. . . ..

5.3 MACH PEM

Loi dung tinh dao trang thai ctia FF JK khi J=K=1, ngudi ta thuc hién cac mach dém.

Chirc ning ctia mach dém 1a dém s6 xung Ck dua vao ngi vao hodc thé hién sb trang
thai c6 thé ¢ cua cac nga ra.

Néu xét khia canh tan sd cua tin hiéu thi mach dém c6 chuc nang chia tan, nghia la tan
s6 ctia tin hiéu & nga ra 1a két qua ctia phép chia tan s6 cta tin hiéu Cx & nga vao cho sé dém
cua mach.

Ta c6 cac loai: mach dém dong bo, khong dong bd va dém vong.

5.3.1 Mach dém dong bd

Trong mach dém dong bo cac FF chiu tic dong dong thoi cua xung dém Ck.

5.3.1.1 Mach dém dong b n ting, dém lén

Pé thiét ké mach dém dong bo n tang (lay thi du n=4), trudc tién lap bang trang thai,
quan sat bang trang thai suy ra cach mic cac ngi vao JK ciia cac FF sao cho mach giao hoén
tao cac ngd ra ding nhu bang da lap. Gia sir ta dung FF tac dong boi canh xudng cia xung Cx
(That ra, két qua thiét ké khong phu thudc vao chidu tac dong ciia xung Ck, tuy nhién diéu nay
phai duoc thé hién trén mach nén ta ciing can luu ¥). Véi 4 FF mach dém dugc 2*=16 trang
thai va s6 dém dugc tir 0 dén 15. Ta ¢ bang trang théi:

Cx Qp Qc Qs Qa S6 dém
Xoa 0 0 0 0 0
1 0 0 OV 1 1
2 0 0 1 0 2
0 oV 1 1 3
Z i 0 1 0 0 4
0 1 (N 1 5
v 0 1 1 0 6
64 OV 1y 1 1 7
7y 1 0 0 0 8
2l 1 0 0 1 9
1 0 1 0 10
190t 1 oV 1 1 11
1 1 0 0 12
1 1 1 Oy 1 13
124 1 1 1 0 14
134 N 1 1 1 15
144 0 0 0 0 0
154
164
Bang 5.14
Nhan thay:
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- FF A dbi trang théi sau tirng xung Cg, vay: Ta=Ja=Ka=1

- FF B d6i trang thai néu trudc d6 Qa =1, vdy Tg=Jg=Kp=Qa

- FF C d6i trang thai néu trude do Qa=0Qs=1,vay: Tc=Jc=Kc=Qa.Qp

- FF D d6i trang thai néu trudc d6 Qa=Qp=Qc=1, viy:
Tp=Jp=Kp=0Qa.Qs.Qc =Tc.Qc

Ta duoc két qua ¢ (H 5.16)

Q, Q|

Gl

(H 5.16)

5.3.1.2 Mach dém ddng bd n ting, dém xudng

Béng trang thai:
Cx QD Qc QB QA S dém
Xba 0V 0 0 0 0
14 1 1 1 1 15
2 1 1 1 0 14
1 1 0 1 13
i i 1 1V O 0 12
1 0 1 1 11
5¢ ] 0 I 0 10
64 1 0 0 1 9
71 IV 0y 0y 0 8
2l 0 1 1 1 7
0 1 1 0 6
190¢¢ 0 1 0 1 5
0 1 O 0 4
1y 0 0 1 1 3
124 0 0 1 0 2
134 0 0 0 1 1
144 0 0 0 0 0
154
164
Bang 5.15
Nhéan théy:
- FF A dbi trang thai sau tung xung Ck, vay: Ta=Ja=Kp=1

- FF B dbi trang thai néu trudc d6 Q, = 0, vay: Te=Jg=Kp=Qp
- FF C d6i trang thai néu trude d6 Qa=Qp=0, vay: Tc =Jc =Kc = QA Qg

- FF D dbi trang thai néu trudc d6 Qa = Qg = Qc= 0, viy:
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Ta duoc két qua ¢ (H 5.17)

Q,
+ A
J Q
-||—|_I— CK
Kg O

Cl

(H5.17)

5.3.1.3 Mach dém dong bd n ting, dém 1én/ xudng

Pé c6 mach dém n ting, dém 1én hodc xudng ta ding mot da hop 2—1 c6 ngi vio
diéu khién C dé chon Q hodc Q dwa vao ting sau qua cac cong AND. Trong mach (H 5.18)
dudi day khi C=1 mach dém 1én va khi C=0 mach dém xudng.

Q, Q. Q. Qg
™
—+ A B c D
’~J o J o J a J a
L LCK Cy Cy Cy
K g QH K& Qf K ¢ Of K g O
t T T i

e Le]]

(H5.18)

5.3.1.4 Tan s6 hoat dong 16m nhit ciia mach dém dong bd n ting:
Trong mach (H 5.16) ta can 2 cong AND. Trong truong hop tong quat cho n ting, sb
cong AND 14 (n-2) nhu vay thoi gian tdi thiéu dé tin hiéu truyén qua mach la:
Timin = Terr + Tp anp(n-2)

Tan s6 cuc dai xac dinh béi:
A S 1
M T toer +(N—2)T PAND

De gia ting tan sd 1am viéc cua mach, thay vi dung cac cong AND 2 ngi vao ta phai
dung cong AND nhiéu nga vao va mic theo kiéu:

Ta=Ja=Ka=1 Tg=Js=Kg=Qa
Te=Jc=Kc=Qa.Qs Tp =Jp =Kp=Qa.Qs.Qc
Nhu vay tan s6 lam viéc khéng phu thudc vao n va bang:
o = =

Terr + Toawn
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5.3.1.5 Mach dém dong bd Modulo - N (N = 2"

Dé thiét ké mach dém modulo - N, trudc nhét ta phai chon s tang.
S tang n phai thoa didu kién:
2n—l <N< 2n
Thi du thiét ké mach dém 10 (N = 10).
2" <10<2t.
Viy sb tang 1a 4
C6 nhiéu phuong phap thiét ké mach dém ddng bo modulo-N.
Sau déy ta khao sat hai phuwong phap : dung ham Chuyén va MARCUS

#* Phuong phap ding ham Chuyén (Transfer function)

Ham Chuyén 13 ham cho thdy c6 sy thay ddi trang thai cua FF. Mi loai FF c6 mot
ham Chuyén riéng cia no.

Ham Chuyén dugc dinh nghia nhu sau: ham c¢6 tri 1 khi c6 sy thay ddi trang thai cua
FF (Q: # Q) va tri 0 khi trang thai FF khong d6i (Q: = Q).

Chung ta chi thiét ké mach dém dung FF JK do d6 ta chi xac dinh ham Chuyén ciia
loai FF nay.

Bang trang thai cua FF JK (Bang 5.16)

1 0 0 0 0 0
1o o 1 1 0
J 0 1 0 0 0
1 o] 1 0 1
) 1 0 0 1 1
U 1 1 0
) 1 1 0 1 1
U 1 0 1
Bang 5.16

Dung Bang Karnaugh ta suy ra dugc biéu thire cia H:  H = JQ +KQ

Pé thiét ké mach dém cu thé ta s& xac dinh ham H cho tung FF trong mach, so sanh
v6i biéu thire ciia ham H suy ra J, K cua cac FF. Dudi day 1a mot thi du.

Thiét ké mach dém 10 ddng bd ding FF JK

Bang trang thai cia mach dém 10 va gid tri cia cac ham H tuong tmg:

Ck | Qo Qc Qs Qa|Qp Qc Qs Qa|Hp Hc Hg Ha
+ + + +
14 o 0 o0 o]0 O O 1]0 0 01
2l o o o 1]0 o0 1 o0 o 1 11
3d O o0 /| 1 0]O0 |0 1 |1]0/]0 0171
4l o, 0 1, ,1,0, 10,0001 1/ 1
5 o 1 .0 o]Jo 1 o 1}l0 o0 0 |1
64 o 1 0 1]0 1 1 o}lo0o o 1 1
74 0 1 1 o] o0 1 1 10 o0 0 1
8l o 1 1 1|1 o0 o o1 1 1 1
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9 | 1
ol |10 0

)
)
(=)
—_

0
0 0 0 1 0 0 1

[a—
S
p—
e
(-
—

) Bang 5.17
T bang 5.17, ta thay:
H,=1=Q,+Q,=J, =K, =1
Dbé xac dinh Hp, Hc va Hp ta phai v€ bang Karnaugh

L D, D,
E
Uplde™, 00

01
s
g

A

10 Ul 00 01 11, 10 Qplc~, 00 01 11 10

01

1] %

<

k3 11 X ) w X 11 k3 (I_ﬂ X
— Uy

X 10 l/;\I X 10 1 X X

Hg = QpQaQs +QpQ40Qs He = QsQaQc +QpQaQc Hp = QcQsQaQp +QaQp
= J =Kz =QpQ, = J. =K¢ =QgQ,4 = J = QcQpQn.Kp =Q,
(H5.19)
Ghi chi: Trong két qua ciia ham H ta muon cé chira Q va Q twong iing dé suy ra

10

ngay cdc tri J va K nén ta da chia bang Karnaugh ra lam 2 phan chira Q va Q va nhém
riéng tieng phan nay.
Tur cac ket qua nay, ta vé dugc mach (H 5.20)

Q, Q; Q. Qp
+ A B C '—DL D
JaF J ap —J ! J a
Ck Cy % C
Kg Q- Kg OF K
[]

" C
Cl aﬂ— Kﬁu
3 (=
T —‘

(H 5.20)

Bay gio ta c¢6 thé kiém tra xem néu nhu vi mot 1y do nio d6, sé dém roi vao céac trang
thai khong sir dung (twong tng véi sb tir 10 dén 15) thi khi c6 xung dong hd trang thai tiép
theo s& nhu thé nao ? Mach ¢ quay vé dé dém tiép ?

Ap dung cac ham chuyén c6 dugc, tmg véi mdi trang thai Q cua timg FF trong céc t6
hop khong str dung, ta tim tri H twong tng roi suy ra Q., ta duoc bang két qua sau:

O

=

Ck [Qp Qc Qs Qa|Hp Hc Hg Ha|Qp Qc Qs Qa

[N N
—_— == OO
—_—— O OO ==

0
1
0
1
0
1

o~ o~ O |+
O == = = O+

+
1
1
0
0
1
1

SO = O~ O
—_ 0 OO = O
OO OO OO
g I Y Sy pyC—
O —io—= o |+

e e
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Béang 5.18

Tir bang két qua ta co két luan:

- Khi nga ra roi vao trang thai 10,9 (1010), né s& nhay tiép vao trang thai 11,9 (1011)
r0i sau d6 nhay vé 6,0 (0110) (Dong 1 va 2)

- Khi ng ra roi vao trang thai 12, (1100), n6 s& nhdy tiép véo trang thai 13,9 (11 01)
r0i sau d6 nhay vé 4,9 (0100) (Dong 3 va 4)

- Khi ngi ra roi vao trang thai 14,5 (1110), né s& nhay tiép vao trang thai 1550 (1111)
r0i sau d6 nhay vé 2,0 (0010) (Dong 5 va 6).

Tom lai, néu c6 mot sy ¢b xay ra lam cho s6 dém roi vao cac trang thai khong str dung
thi sau 1 hodc 2 s dém né ty dong quay vé mot trong cac sd dém tir 0 dén 9 rdi tiép tuc dém
binh thuong.

* Phuwong phap MARCUS

Phuong phap MARCUS cho phép xéc dinh cac biéu thirc ciia J va K dua vao su thay
ddi cua Q. so v6i Q

Tir bang trang thai cua FF JK (Bang 5.7) ta c6 thé viét lai Bang 5.19:

Q Q. J K

0 0 0 X

0 1 1 X

1 0 X 1

1 1 X 0
Bang 5.19

Dé thiét ké mach, ta so sanh Q:vaqQ dé co duoc bang sy that cho J, K cua ting FF,
sau do6 xac dinh J va K.

Thi du thiét ké lai mach dém 10 bang phuwong phap MARCUS

Béng sy that cho J, K cua tirng FF

CK QD QC QB QA JD I<D JC KC JB KB JA I<A
wlo 0o o o]0 x |0 | x|]O0 x| 1 x
24 0 0 0 1 0 X 0 X 1 X X 1
3y 0 0 1 0 0 X 0 X X 0 1 X
44 0 0 1 1 0 X 1 X X 1 X 1
54 0 1 0 0 0 X X 0 0 X 1 X
64 0 1 0 1 0 X X 0 1 X X 1
74 0 1 1 0 0 X X 0 X 0 1 X
] 0 1 1 1 1 X X 1 X 1 X 1
9 1 0 0 0 X 0 0 X 0 X 1 X
104 1 0 0 1 X 1 0 X 0 X X 1
Bang 5.20

Ghi chi: Trong bdng 5.20, khéng cé cdc cét cho O, tuy nhién ta cé thé thdy ngay la dong
bén duoi chinh la Q- cua dong bén trén, nhw vay ket qua co duoc tie su so sanh dong trén va
dong ngay dwdi no.

Ta thiy ngay Ja=Ka=1

Dung bang Karnaugh dé xac dinh cac ham con lai

Nhan thay cac FF B va C c6 thé x4c dinh chung cho J va K (cung vi tri 1 va x), FF D
duoc xac dinh J va K riéng
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Qg O, Qg Qg

Opaon 90 01 11 10 opon, 00 01 :_1 10 Quoo 00 01 11 10 guoX 00 01 11 10
oo (1 1] 0o 1 0o ool x |{x |« =
o1 |1 |1] 01 1 01 (1] o1 | x ||x | x| =
11 X X X X 11 X X X X 11 X X Q/I X 11 X i X i
10 x| X 10 &J X 0 % | x| x| % 10 J__Kz X
3 =Kg=QpQ, Jc=Kc=Qg.Qa Jp=Qc.QB.Qa Kp=Qa

(H5.21)

Ta duoc lai két qua trén. i )
Trén thi truong co6 khéa nhiéu IC dém:
- 4 bit BCD: 74160, 74162, 74190, 74192, 4192, 4510, 4518. . ..

- 4 bit nhi phan: 74161, 74163, 74191, 74193, 4193, 4516, 4520. . ..
- 8 bit nhi phan: 74269, 74579, 74779. . ..

5.3.2 Mach dém khong dong b

La cac mach dém ma cac FF khong chiu tac dong ddng thoi cua xung Ck.

. Khi thiét ké mach dém khong dong bo ta phai quan tAm t&i chiéu tac dong ciia xung
dong hé Ck.

5.3.2.1. Mach dém khong dong bd, n ting, dém lén (n=4):

Ttr bang trang thai 5.14 cua mach dém 4 bit, ta thay néu dung FF JK tac dong boi
canh xuodng clia xung ddng hd thi co thé lay ngi ra cta tang trudc lam xung dong hd Ck cho

tang sau, voi diéu kién cac ngd vao JK cua cac FF déu dugc dua 1én mirc cao. Ta dugc mach
dém khong dong b, 4 bit, dém 1én (H 5.22).

Q, Q, Q. Q,
+ A + B + C + D
J Q J Q J 0 J a
UL - Cy Cy Cy Cy
Ka QF Kg Q- K g QF K¢ O
= i i i

(H5.22)

(H 5.23) 1a dang tin hiéu xung Ck va céac nga ra cua cac FF
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a1 2 3 4 B @ fF &8 89 o 11 12 13 14 16 16

(H5.23)
T6 hop céac so tao boi cac nga ra cac FF D, C, B, A 1a s nhi phan tir 0 dén 15

5.3.2.2. Mach dém khong dong bd, n ting, dém xudng (n=4):

Dé c6 mach dém xudng ta ndi 6 (thay vi Q) cua tang trudc vao ngd vao Ck cua ting
sau. (H 5.24) 1a mach dém xubng 4 tang.
Dang song ¢ nga ra cac FF va so dém tuong tng cho ¢ (H 5.25)

Q Q, Q, Q
+ A + B + C + D
J Q J (0] J Q J Q
J_l_l_l_ CK CK CK CK
Kg @ Kg @ K g @ K ¢ O
= i i i i
(H5.24)

o1 2 3 4 B 6 f 8 9 W M 12 13 14 16 16

(H5.25)
Quan sat tin hi¢u ra & cac Flipflop ta thay sau moi FF tan s6 cua tin hi¢u ra giam di
mot nira, nghia la:

f
f. =-CK
Qa 2
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f =fQA fee _ fec
R 2 22 4
f :fQA _fC_K_fC_K
Qe 4 2 8
f :fQA _fC_K:fC_K

@8 2" 16
Nhu vay xét ve khia canh tan so, ta con goi mach dém la mach chia tan.

5.3.2.3. Mach dém khéong dong bd, n ting, dém lén, xudng (n=4):

Pé c6 mach dém 18n hodc dém xubng ngudi ta dung cac mach da hop 2—1 véi ngi
vao diéu khién C chung dé chon Q hoic Q cia tang trudc ndi vao Ck tang sau tiy theo yéu
cau vé cach dém.

Trong (H 5.26) , khi C =1, Q ndi vao Ck , mach dém 1én va khi C =0, 6 nbi vao Cx,,
mach dém xudng

Q, Qs
+ A + B
J  aH J a
JUL C, ,
K¢ O K¢ 9
i i i
C |_[>c
¢ =0 : dém xubng c=1:dém lén
(H 5.26)

Trén thyc té , dé don gian, ta co thé thay da hop 2—1 boi mot cong EX-OR, ngi diéu
khién C ndi vao mot nga vao cong EX-OR, nga vao con lai nbi véi ngara Q cua FF vangara

ctia cong EX-OR ndi vao ngd vao Cx cua FF sau, mach ciing dém 1én/xudng tiry vao C=0 hay
C=1.

Q, U
+ A + B +

J Q J Q
e .

K¢ O K¢ 9
@i i i
C

c=1:dém xubng ¢=0:démlén
(H 5.27)

5.3.2.4. Mach dém khong dong bé modulo - N (N=10)

* Kiéu Reset: i ) o
beé thiét ké mach dém kiéu Reset, trude nhat nguoi ta 1dp bang trang thai cho s6 dém
(Bang 5.21)
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Quan sat bang 5.21 ta thiy ¢ xung tht 10, néu theo cach dém 4 tang thi Qp va Qg phai
1én 1. Loi dung hai trang thai nay ta dung mot cong NAND 2 ngi vao dé dua tin hiéu vé xo6a
cac FF, ta dugc mach dém ¢ (H 5.28).

S6 xung Ck vao S6 Nhi  Phan Ra S6 thap phan
Qp Qc Qs Qa tuong Ung
Xoa 0 0 0 0 0
1 0 0 0 1 1
2 0 0 1 0 2
3 0 0 1 1 3
4 0 1 0 0 4
5 0 1 0 1 5
6 0 1 1 0 6
7 0 1 1 1 7
8 1 0 0 0 8
9 1 0 0 1 9
10 0(1) 0 0(1) 0 10
Bang 5.21
Q, 0, Q. QD}‘D}
+ A + B + C + D J
J 0 J  oH J o+ J a
UL Cy Cy Cy Cy,
Kg QF Kg QF K g QF K g O
[ I i i
(H 5.28)

Mach dém kiéu Reset c6 khuyét diém nhu: o ’
- Co mét trang thai trung gian trude khi dat s6 dém cudi cung.
- Nga vao Cl khong dugce dung cho chirc nang x6a ban dau.

#* Kiéu Preset:

Trong kiéu Preset cac ngé vao cua cac FF s€ dugc dat trude thé nao dé khi mach dém
dén trang thai thir N thi tat ca cac FF tu dong quay vé khong.

Dé thiét ké mach dém khong dong bod kleu Preset, thuong nguoi ta lam nhu sau:

- Phan tich s6 dém N = 2".N’ (N’<N) rdi két hop hai mach dém n bit va N’. Viéc thiét
ké rat don gian khi s6 N' <<N

- Quan sat bang trang thai va két hop voi phuong phap thiét ké mach dém dong bo
(MARCUS hay ham chuyén) dé xac dinh JK ciia cac FF.

i ,Thi du, dé thiét ké mach dém 10, ta phan tich 10=2x5 va ta chi can thiét ké mach dém
5 161 két hgp voi mot FF (dém 2)
Bang trang thai cua mach dém 5.

S6xung Cx | SONhi Phian  Ra S6 thap phan
vao Qb Qc Qs tuong ng
Xoa 0O 0 0 0
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1 0 0 1 1

2 0 1 0 2

3 0 1 1 3

4 1 o 0 4

5 o 0 0 0
Bang 5.22

Gia sir dung FF JK c6 xung Ck tac dong canh xudng.
Tir bang 5.21, ta thiy c6 thé dung tin hiéu ng ra FF B 1am xung dong hd cho FF C va
dua Jc va K¢ 1én muc cao:
Ckc=Qs.;  Jc=Kc=1
Céc FF B va D s€ dung xung Ck cua h¢ thong va céc nga vao JK dugc xac dinh nho
ham chuyén:

Ck Qp | Qc Qs | Hp Hg
1 0 0 0 | o 1
24 0 0 1 0 1
3 0 1 0 |0 1
4l 0 1 1 1 1
54 1 0 0 1 0
0 0 0
Béng 5.23
Dung bang Karnaugh xac dinh Hp va Hg 10i suy ra cac tri J, K cta cac FF.
QEGGDBD 91 11 10 QEGQDBD g1 11 10

: @ o[ [ )]
dISHERERE) 1 @_:{Jx

HD:QC'QBQ_D+QD HB:Q_DQ_B+QB
= ‘JD :QC'QB ;KDZI :>JB:QD;KB:1
7 ‘ (H 5.29)
Co thé xac dinh J, K cua cac FF B va D bang phuong phap MARCUS:
Ck Qp Qc Qs Jp Kp JB Kg
N 0 0 0 0 X 1 X
24 0 0 1 0 X X 1
34 0 1 0 0 X 1 X
44 0 1 1 1 X X 1
5¢ 1 0 0 X 1 0 X
0 0 0
Bang 5.24

Ta c6 ngay Kp=Kgp=1
Dung bang Karnaugh xac dinh Jp va J
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I:::I'::-l:::lﬁ C:IC-DE
Qg oo o1 11 10 g, o0 01 11 10

0 m 0(1;{;{1:1
1;{;{@;{ 1 X | x| x

Jp = Qc.Qs J = Qp
, o HS30) , ,
(H 5.31) 1a mach dém 10 thiét ké theo kiéu dém 2x5 vdi mach dém 5 c6 duoc tur ket
qua trén.

—

[
]

Oy u O ‘OD
+ J + |
J o J (8] o 1 J Q
I Gk —-Ck Ch —-Ck

=]
[
|
=
=]}

s
—oe

(H5.31)
IC 7490 1a IC dém 10, c6 cau tao nhu mach (H 5.31) thém cac ngd vao Reset 0 va
Reset 9 c6 so do mach (H 5.32)

|O_,i:,| Cg O ‘OD

Fgl1)
=D o wy +
Froa J b J L} —L—D* J
Ck Ck — Gk
K & K

.
J

I Ck
k = al- o oF o O g

R

—

Plp-H
o
L |

It}
]

o0

B

(H 5.32)

Bang 5.25 1a bang su that cho cac nga vao Reset

Reset Input Outputs
S

Ro(1)  Ro(2)  Ro(l)  Re(2) | Qp Qc Qs Qa
1 1 0 X 0 0 0 0
1 1 X 0 0 0 0 0
0 X 1 1 1 0 0 1
X 0 1 1 1 0 0 1
X 0 X 0 Pém Pém DPém DPém
0 X 0 X nt nt nt nt
0 X X 0 nt nt nt nt
X 0 0 X nt nt nt nt

Bang 5.25

Dung IC 7490, 6 thé ’thuc hién mét trong hai cécb méc:
% Mach dém 2x5: Noi Qa vao nga vao B, xung dém (Ck) vao nga vao A
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#* Mach dém 5x2: Néi Qp vao ngi vao A, xung dém (Ck) vao ngi vao B

Hai cach méc cho két qua s6 ¢ém khac nhau nhung cing mot chu ky dém 10. Tan sé
tin hi€u & nga ra sau cung bang 1/10 tan s6 xung Cx (nhung dang tin hi¢u ra khac nhau).
Dudi day la hai bang trang thai cho hai trudng hop noi trén.

Qp Qc Qs Qa Qp Qc Qs Qa
O 0 0 0 0 0 0 0
0o 0 0 1 0 0 1 0
o 0 1 0 0 1 0 0
o 0 1 1 0 1 1 0
o 1 0 0 1 0 0 0
o 1 0 1 0 0 0 1
o 1 1 0 o 0 1 1
o 1 1 1 0 1 0 1
1 0 0 o0 o 1 1 1
1 0 0 1 1 0 o0 1
Bang 5.26 : Pém 2x5 Bang 5.27 : Bém 5x2

(H 5.33) cho thay dang song & cac ngi ra cta hai mach cing dém 10 nhung hai kiéu
dém khac nhau:

- Kiéu dém 2x5 cho tin hiéu ra & Qp khong dbi xting

- Kiéu dém 5x2 cho tin hiéu ra & Q4 dbi xing

[V 2 ) 4 5 G 7 g El m 11 12 13 14 15 16 17 18 19 20 21
ARARaRaRaRaRaRaRRaRARARaRaRRARRIRARIRARS
Op, (Dém 2x5)
Qp (DEm B2
(H 5.33)
5.3.3 Mach dém vong

Thuyc chét 1a mach ghi dich trong do ta cho héi tiép tir mot ngd ra nao do vé ngi vao dé
thue hién mot chu ky dém. Tuy duong hdi t1ep ma ta ¢ cac chu ky dém khéc nhau
Sau day ta khao sat vai loai mach dém vong phd bién.

5.3.3.1. Hoi tiép tir Qp vé J, va Q, ve K,

Q. Qg Q. Qg
A B C D
J Q J Q J Q J ar-
Cy —a C, — Cy —t Cy
|—jkaﬁ Kg @ KgQ K g O
] I I T
Al | | |
(H 5.34)

bdi véi mach nay, sy dém vong chi théy duogc khi co dat trude nga ra
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- Pat trude Qa =1, ta duoc két qua nhu bang 5.28.

Ck | Qo Qc Qs Q] SOTP
Preset 0 0 0 1 1
14 0O 0 1 0 2
24 O 1 00 4
34 11 0 00 8
4y 0O 0 0 1 1
) Bang 5.28
Neéu dat truéc Qa = Qp = 1 ta c6 bang 5.29
Ck Qb Qc Qs Qa| SO6TP
Preset 0 0 1 1 3
14 0 1 1 0 6
24 1 1 0 0 12
34 1 0 0 1 9
4 0 0 1 1 3
Béang 5.29
5.3.3.2. Hoi tiép tir Q, vé J, va Qp vé K, (H 5.35)
Qy Qg Q. Qg

J Q J Q J Q J QM

Cy — Cp — G — Gy
|—jkaﬁ Kg @ K¢ @ K g OH
a7 T T T
Tl | | |

(H 5.35)

Mach nay con c6 tén 1a mach dém Johnson. Mach c¢6 mét chu ky dém mic nhién ma
khong can dat trudc va néu co6 dat trude, mach sé cho cac chu ky khac nhau tuy vao t6 hop dat
trude do. Bang 5.30 1a chu ky dém mdc nhién.

Ck Qo Qc Qs Qa| SOTP

Preset 0 0 0 0 0
4 o 0 o0 1 1
24 0o, 0 1 1 3
3l 0o 1 1 1 7
4l 1 1 1 1 15
5l 1 1 1 0 14
64 1 1 0 0 12
70 1 0 0 0 8
3l 0O 0 0 0 0

Bang 5.30
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5.3.3.3. Hoi tiép tir Q, vé J, va Qc vé K, (H 5.36)

Q, 0y Q. OD|

(H5.36)
Ck Qp Qc Qs Qa S6 TP
Preset 0 0 0 0 0
14 0 0 0 1 1
24 0 0 1 1 3
34 0 1 1 1 7
4 1 1 1 0 14
54 1 1 0 0 12
64 1 0 0 0 8
74 0 0 0 0 0
Bang 5.31
Vai thi du thiét ké mach ¢ém ‘
1. Dung FF JK thiét ké mach dén} 6, dong ‘tg(f)
Bang trang thai va ham chuyén mach dém 6:
N | Qa Qs Qc | Qar O+ | Qc+ | Ha i Hg | Hc
0 0 0 0 0 0 1 0 0 1
1 0 0 1 0 1 0 0 1 1
2 0 1 0 0 1 1 0 0 1
3 0 1 1 1 0 0 1 1 1
4 1 0 0 1 0 1 0 0 1
5 1 0 1 0 0 0 1 0 1
Bang 5.32
Hc = 1 = Jc=Kc=1
Xac dll’lh JA, KA, JB, KB ,
Béang Karnaugh cho hai ham chuyén Hy & Hp
QBQC QBQ:;
Q00 01 11 10 Q. 00 o111 10
0 (D) ol |@|1]
NG NN CE
(H5.37)
Ha= QBQcQa +QcQa Hp= Q, Qc Qg1tQcQs
= Ja=Q8Qc ; Ka=Qc = Jg= QA Qc; Kg=Qc

Mach:
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Ck — = Gk — - Ck

=

]
I

=

(]
I

=

(o]
|

Ck

(H5.38)
2. Thiet ké mach dém 7 khong dong bd, dung FF JK c6 nga vao xung dong ho tac
dong bdi canh 1én cua Ck.

Béng trang thai

N Qs Qs Qc| Js Ks Jc | Kc
ot o o0 o0 0 X 1 X
1T1 0 0 1 1 X X 1
1 0 1 0 X 0 1 X
3t 0 1 1 X 1 X 1
47 1 0 0 0 X 1 X
X 1 0 1 1 X X 1

1 1 0 X 1 0 X
67 0 0 0

Bang 5.33

Nhan xét bang trang thai ta thiy mdi lan Qg thay doi tir 1 xudng 0 thi Qa dbi trang
thai, ma FF c¢6 xung dong ho tac dong boi canh 1én nén ta co thé 1dy Qglam xung dong hd
cho FFA va J,=K=1.

FF B va FFC sé& ding xung dong hod hé thong, dung phuwong phap MARCUS dé xéac
dinh J & K cua cac FF nay.

Ta thiy ngay Kc=1

el e e
Q00 o1 11 1o Q00 o1 11 1o Q00 o1 11 1o
] (1_? x 0| x TT ] r1 x| x 1]
1 bﬂ % ! (x L "j 1@4& x
(H 5.39)
J5=Qc Kp=Qat+ Qc Jc= QA+ Q5

(H 5.40)
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BAI TAP

1. Thiét ké bo dém ddng bo co diy dém sau: 000, 010, 101, 110 va lip lai.

2. Lam lai bai 1. Thém diég kién cac trang thai khong st dung 001, 011, 100 va 111 phai lu6n
luén nhay ve 000 ¢ xung dong ho ke tiep.

3. Thiét ké bo dém ddng bd dung FF-JK véi day dém sau: 000, 001, 011, 010, 110,111, 101,
100, 000 . . .

4.

a. Thiét ké mot mach dém ddng bo dung FF-JK tac dong canh xubng, co diy dém nhu
sau: 000, 001, 011, 111, 110, 100, 001. . . Nhitng trang thai khong sir dung dugc dua vé trang
thai 000 & xung dong ho ké tiép. V& so d6 mach.

b. Mic nbi tiép mot bd dém 2 (Dung FE-JK, tac dong canh xubng) voi bo dém da
dugc thiét ké & ciu a. V& dang song & cac ngi ra cua bo dém gia sir trang thai ban dau cua cac
ngd ra déu bang 0. Xac dinh diy dém cua mach.

5. Thiét ké mach dém ddong bdé modulo-12 dung FF JK.
Dung nga ra mach dém dé diéu khién hé thong dén giao thong:
- Bén xanh chay trong 40 s
- Bén vang chay trong 20s
- Bén do chay trong 40s
- Bén vang va dé cung chay trong 20s. Chu ky lap lai
Cho chu ky xung dong hé 1a 10s.

6. Thiét ké mach dém ddng bo dung FF JK c6 nga vao diéu khién X:
- Khi X=0 mach dém theo thu tu 0, 2, 4, 6 r6i tré vé 0
- Khi X=1 mach dém 0, 6, 4, 2 10i tro vé 0.
Céc trang thai khong st dung trong hai lan dém déu trd vé 0 khi c6 xung dong ho
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