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Chuong 4: Mach tuan tu

@ Gidi thiéu

® Phan tf nhé clia mach tun tu

©® Phuong phap mé ta mach tuan tu
@ Phan tich va thiét k& mach tuan tu

© Mach tuan ty théng dung
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4.1 Giéi thiéu
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4.1 Gidi thiéu

e M& hinh todn hoc:

X|——» > 7,
0T ' — > 2
Mach t6 hgp
Xp—————» > 7,
Ql QJ W] Wi
Z =f(Q(n),X) .
Q(n+1) = f(Q(n),X) ) ;
W = f(Q(n),X) Mach nhé
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4.1 Giéi thiéu

e M& hinh todn hoc:

Xj——— — 7,
XN * —> 2,
Mach t6 hgp
Xp—————» L
Ql Q_] W] Wi

Z =f(Q(n),X) \

Q(n+1) = f(Q(n),X) )

W = f(Q(n),X) Mach nhé

e Dic diém: Trang thai hoat dong clia mach dién khéng chi phu thudc
vao cac 16i vao ma con phu thudc vao trang thai bén trong truéc dé

cla mach.
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4.1 Giéi thiéu

e M& hinh todn hoc:

X|——— > 7
XN * —> 2,
Mach t6 hgp
Xp—————» L
Ql Qj W] Wi

Z =1f(Q(n).X) \

Q(n+1) = f(Q(n),X) )

W = f(Q(n),X) Mach nhé

e Dic diém: Trang thai hoat dong clia mach dién khéng chi phu thudc
vao cac 16i vao ma con phu thudc vao trang thai bén trong truéc dé
cla mach.

e Mach tuan tu dé\ing bd.
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4.1 Giéi thiéu

e M& hinh todn hoc:

X|————m —> 7
X2 : — > 2
H 2
Mach to hop
Xp————» — 7

Qi]]Q; Wi ™| Wi
Z =f(Q(n)X) . \

Q(n+1) = f(Q(n),X) ,
W = @Q(n).X) Mach nhé

e Dic diém: Trang thai hoat dong clia mach dién khéng chi phu thudc
vao cac 16i vao ma con phu thudc vao trang thai bén trong truéc dé
cla mach.

e Mach tuan tu dé\ing bd.
e Mach tuan tu khéng déng bd.
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Phan tir nhé clia mach tun tu

4.2 Trigger (Flip Flop)
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Phan t& nhé ctia mach tudn tu

4.2 Trigger (Flip Flop)

e So db téng quét
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Phan tir nhé clia mach tun tu

4.2 Trigger (Flip Flop)

e So db téng quét

PR
) — —Q
Cég 161 vg‘io - 1_
diéu khién i | Trigger
Clock —— o—— 6
lcCLR
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Phan t& nhé ctia mach tudn tu

4.2 Trigger
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Phan t& nhé ctia mach tudn tu

4.2 Trigger

e Day 13 phan ti c¢o ban, phin tir ndy c6 thé nhé mét trong hai trang
thai.
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Phan t& nhé cia mach tudn tu

4.2 Trigger
e Day 13 phan ti c¢o ban, phin tir ndy c6 thé nhé mét trong hai trang
thai.

e Trigger ludn cé hai trang thai ngugc nhau.
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Phan tir nhé clia mach tun tu

4.2 Trigger

e Day 13 phan ti c¢o ban, phin tir ndy c6 thé nhé mét trong hai trang
thai.

e Trigger ludn cé hai trang thai ngugc nhau.

. ~ N A v 7 1N N . A N A A N
e C6 hai ngd vao diéu khién, né lam viéc theo hai ché dé: dong bd va

bat dong bo.
l

| Trigger D|| Trigger T H Trigger RS ‘ ‘ Trigger JK ‘ | Khoéng ddng bo

Déng bd

.
\\\
~

| Chinh - Phuy

Thwong l
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Phan t& nhé ctia mach tudn tu

4.2 Trigger

N < HUAT SO



Phan t& nhé cia mach tudn tu

4.2 Trigger

o Trigger khéng ddng bd: ngd ra cia trigger thay déi chi phu thudc tin
hiéu ngd vao.
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Phan t& nhé cia mach tudn tu

4.2 Trigger

o Trigger khéng ddng bd: ngd ra cia trigger thay déi chi phu thudc tin
hiéu ngd vao.

o Trigger ddng bd: ngd ra cla trigger thay déi phu thudc tin hiéu ngd
vao va tin hiéu dong bd.
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Phan t& nhé cia mach tudn tu

4.2 Trigger

o Trigger khéng ddng bd: ngd ra cia trigger thay déi chi phu thudc tin
hiéu ngd vao.

o Trigger ddng bd: ngd ra cla trigger thay déi phu thudc tin hiéu ngd
vao va tin hiéu dong bd.

e Déng b6 theo miic: ddng bd mic cao hoic mic thip.
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Phan t& nhé cia mach tudn tu

4.2 Trigger

Trigger khong déng bd: ngd ra clia trigger thay déi chi phu thudc tin
hiéu ngd vao.

Trigger ddng bd: ngd ra cha trigger thay déi phu thudc tin hiéu ngd
vao va tin hiéu dong bd.

Déng bé theo mifc: ddng bd mic cao hodc mifc thip.

Déng bé theo suon: dong bd theo sudn duong hoc sudn 4m.
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Phan t& nhé cia mach tudn tu

4.2 Trigger

o Trigger khéng ddng bd: ngd ra cia trigger thay déi chi phu thudc tin
hiéu ngd vao.

o Trigger ddng bd: ngd ra cla trigger thay déi phu thudc tin hiéu ngd
vao va tin hiéu dong bd.

e Déng b6 theo miic: ddng bd mic cao hoic mic thip.
e Déng bé theo sudn: dong bd theo sudn duong hodc sudn am.

e Déng bo theo kiéu xung.
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Phan t& nhé cia mach tudn tu

4.2 Trigger

o Trigger khéng ddng bd: ngd ra cia trigger thay déi chi phu thudc tin
hiéu ngd vao.

o Trigger ddng bd: ngd ra cla trigger thay déi phu thudc tin hiéu ngd
vao va tin hiéu dong bd.

e Déng b6 theo miic: ddng bd mic cao hoic mic thip.
e Déng bé theo sudn: dong bd theo sudn duong hodc sudn am.

e Déng bo theo kiéu xung.

J o 1L JL

Ddng bé theo mirc Ddng bo theo suon Ddng bé theo xung
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Phan tl nhé ctia mach tudn tu  [ECHEITAEIlY

4.2.1 S-R flip-flop (Set-Reset flip-flop)
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop (Set-Reset flip-flop)

e FF co ban
= = o o
R i

a) SR flip flop sir dung cong NAND b) SR flip flop sir dung cong NOR
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Phan tl nhé ctia mach tudn tu  [ECHEITAEIlY

4.2.1 S-R flip-flop (Set-Reset flip-flop)
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop (Set-Reset flip-flop)

e SR FF sir dung c8ng NAND.
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop (Set-Reset flip-flop)

e SR FF sir dung c8ng NAND.

—s  a— Bang su that
—1r ol
55 0 e
5 0 0 1 1 CAm
(sef —2 0 1 1 0
1 0 0 1
. 2 1 1 Q Q Nh¢
(reset)
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Phan tl nhé ctia mach tudn tu  [ECHEITAEIlY

4.2.1 S-R flip-flop (Set-Reset flip-flop)
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Phan tl nhé ctia mach tudn tu  [ECHEITAEIlY

4.2.1 S-R flip-flop (Set-Reset flip-flop)

e SR FF st dung c8ng NOR
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop (Set-Reset flip-flop)

e SR FF st dung c8ng NOR

—S Q— Bang sw that
—1R Q
S R Q QN
. 0 0 lastQ lastQN
@ 0 1 0 1
1 0 1 0
N 1 1 0 0 Cam

N < UAT SO



Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd

Bang s that

I T Dopooes:

— IR Ql— Khong dbi
0 0 1 1 0 Khoéng dbi
0O 1. 0 0 1 Khong dbi
0 1 1 Q Q Khéng ddi
1 0 0 Q Q Khéng ddi
1 0 1 0o 1 Thiét lap
1 1 o 1 0 Xoa
1 1 1 1 1 Cam
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd
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Phan tl nhé ctia mach tudn tu  [ECHEITAEIlY

4.2.1 S-R flip-flop chiu téc déng xung ddng hd

e Khao sat gian dé xung nhu sau:
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Phan t& nhé cia mach tudn tu S-R flip-flop

4.2.1 S-R flip-flop chiu tic déng xung dong hd

e Khao sat gian dé xung nhu sau:

2 O I ”
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu tic déng xung dong hd

o Vidu: V& db thi tin hiéu ngd ra Q, biét ri“)ng SR flip flop déng bo
mdc cao va cac tin hiu R, S dugc biéu dién nhu hinh bén dudi.
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd

o Vidu: V& db thi tin hiéu ngd ra Q, biét ri“)ng SR flip flop déng bo
mdc cao va cac tin hiu R, S dugc biéu dién nhu hinh bén dudi.

Q.
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Phan tir nhé clia mach tudn tu  [ECHRIToR 1o

4.2.1 S-R flip-flop chiu téc déng xung ddng hd

CLK |1 2 3 4 5 6
s |
R |
Q
thu Thiét lap 0 Nhé 0 Xoa
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Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tudn tu  [EBNEISRII

4.2.2 D Flip Flop - Delay

o D FF hoat déng & hai ché& dé: déng bd va bt déng bb.
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Phan t& nhé cia mach tudn tu D Flip-flop

4.2.2 D Flip Flop - Delay

o D FF hoat déng & hai ché& dé: déng bd va bt déng bb.

e D FF la mét trudng hop dac biét cia RSFF, chju tdc dong clia xung
ddng hd.
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

o D FF hoat déng & hai ché& dé: déng bd va bt déng bb.

e D FF la mét trudng hop dac biét cia RSFF, chju tdc dong clia xung
ddng hd.

(a) () — (c)
Qam D CLK Q QN
Do D Q D Q—aoQ
—Jo al—
c c QjO—0aN 0 J_ 0 !
L T 0 —pck Qlo-
x 0 lastQ lastQN
CLK
x 1 lastQ lastQN

Thiét ké mach dang chét D Bang chtrc nang Ham logic
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Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e D FF hoat déng theo ché dé dong bo.

N < UAT SO



Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e D FF hoat déng theo ché dé dong bo.

—D Q— D Q
—CLK Q— CLK Q
Pdng bo theo mirc Pdng bo theo sudn
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Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e D FF déng bb theo sudn.
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e D FF déng bb theo sudn.

D —g iy

Q

Al
\

o—
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Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e Bing su thit

Ck D Q Q

£ 0 1

5 1 1 0
0 X Qg ED

N < UAT 6



Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tudn tu  [EBNEISRII

4.2.2 D Flip Flop - Delay

e V& gidn db cla tin hiéu ngd ra Q khi cho dang tin hiéu ngd vao D va
xung clock tich cyc mirc cao.
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e V& gidn db cla tin hiéu ngd ra Q khi cho dang tin hiéu ngd vao D va
xung clock tich cyc mirc cao.

D

C]_,.Ii

Q
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Phan ti nhé ctia mach tudn tu  [EDESITEEIR

4.2.2 D Flip Flop - Delay
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Phan tir nhé clia mach tudn tu  [EBNEISRII

4.2.2 D Flip Flop - Delay

e VE gidn dd cla tin hiéu ngd ra Q khi cho dang tin hiéu ngd vao D va
xung clock tich cuc mic cao.
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Phan tir nhé clia mach tun tu D Flip-flop

4.2.2 D Flip Flop - Delay

e VE gidn dd cla tin hiéu ngd ra Q khi cho dang tin hiéu ngd vao D va

xung clock tich cuc mic cao.

D

CLK|

Q

o a

-

»

Copy D

Nghi giit nguyeén
trang thai
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Khic phuc nhuoc diém ctia SRFF.
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Phan tir nhé clia mach tudn tu [Tl

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Khic phuc nhuoc diém ctia SRFF.

e JK FF chi hoat dong & ché ds déng bé.
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Phan tir nhé clia mach tudn tu [Tl

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Khic phuc nhuoc diém ctia SRFF.

e JK FF chi hoat dong & ché ds déng bé.

—J Q— —J Q—

— CLK —CLK
—K Q— —K Q—

Tich cwe mirc cao  Tich cwe swon dwong

—J Q— —J Q—

—a CLK —aCLK
— K Q— — K Q—

Tich cwe mirc thdp  Tich cwe swon am
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Ham logic va bang su that.
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Phan tir nhé clia mach tun tu JK Flip-flop

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Ham logic va bang su that.

Ck J Q Q
f o Q Q

J 0
] —)  JKFF £ 0 0 1
K P—o £ 1 1 0
B Q Q
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Bang kich thich cia JK FF.
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Bang kich thich cia JK FF.

Ck Q Q J K
L0 0 0 x
L0 1 1 x
b1 0 x 1
b1 1 x 0
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e JK FF hdi tiép 2 ngd ra vé hai ngd vao S va R qua cc“;ng AND.
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Phan tir nhé clia mach tun tu JK Flip-flop

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e JK FF hdi tiép 2 ngd ra vé hai ngd vao S va R qua cc“;ng AND.

J N Is Q

4\ s=JQ
R=kQ
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Su hdi tiép tir ngd ra dua v& ngd vao cha JK FF 1am cho hai ngb ra
bi dao déng, din dén su khéng 8n dinh. Do dé, dé tranh hién tugng
nay, ngudi ta ch& tao ra JK FF chiu tac déng canh xuéng cla xung
ddng hd.
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Phan ti nhé cta mach tudn tu SRR

4.2.3 JK Flip Flop - Jack Kilby Flip-Flop

e Su hdi tiép tir ngd ra dua v& ngd vao cha JK FF 1am cho hai ngb ra
bi dao déng, din dén su khéng 8n dinh. Do dé, dé tranh hién tugng
nay, ngudi ta ch& tao ra JK FF chiu tac déng canh xuéng cla xung
ddng hd.

] Q ——o
_o>CK

1« rogfl I
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Phan tir nhé clia mach tun tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép
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Phan t& nhé cia mach tudn tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

e PR va CL I3 hai ngd vao truc tiép c6 nhiém vu dua ngd ra Q 1én mic
cao hodc vé mic thap.
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ENRTRCRERUETRATENRTIN  JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

e PR va CL I3 hai ngd vao truc tiép c6 nhiém vu dua ngd ra Q 1én mic
cao hodc vé mic thap.

e Khi PR =0 va CL = I: ltc nay bt chip trang thai ngd vao D (JK),
bat chip xung I&nh ck ma ngd ra Q s& & mc cao.
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ENRTRCRERUETRATENRTIN  JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

e PR va CL I3 hai ngd vao truc tiép c6 nhiém vu dua ngd ra Q 1én mic
cao hodc vé mic thap.

e Khi PR =0 va CL = I: ltc nay bt chip trang thai ngd vao D (JK),
bat chip xung I&nh ck ma ngd ra Q s& & mc cao.

e Khi PR =1 va CL = 0: lic nay bt chip trang thai ngd vao D (JK),
bt chip xung I&nh ck ma ngd ra Q s& & mdc thap.
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ENRTRCRERUETRATENRTIN  JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

e PR va CL I3 hai ngd vao truc tiép c6 nhiém vu dua ngd ra Q 1én mic
cao hodc vé mic thap.

e Khi PR =0 va CL = I: ltc nay bt chip trang thai ngd vao D (JK),
bat chip xung I&nh ck ma ngd ra Q s& & mc cao.

e Khi PR =1 va CL = 0: lic nay bt chip trang thai ngd vao D (JK),
bt chip xung I&nh ck ma ngd ra Q s& & mdc thap.

e Khi PR =1 va CL = 1: lic nay ngo ra Q sé phu thubc vao trang thai
ngd vao D (JK) va xung lénh ck.
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ENRTRCRERUETRATENRTIN  JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

e PR va CL I3 hai ngd vao truc tiép c6 nhiém vu dua ngd ra Q 1én mic
cao hodc vé mic thap.

e Khi PR =0 va CL = I: ltc nay bt chip trang thai ngd vao D (JK),
bat chip xung I&nh ck ma ngd ra Q s& & mc cao.

e Khi PR =1 va CL = 0: lic nay bt chip trang thai ngd vao D (JK),
bt chip xung I&nh ck ma ngd ra Q s& & mdc thap.

e Khi PR =1 va CL = 1: lic nay ngo ra Q sé phu thubc vao trang thai
ngd vao D (JK) va xung lénh ck.

N < HUAT SO



Phan tir nhé clia mach tun tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép
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Phan tir nhé clia mach tun tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 JKFF va DFF véi hai ngd vao truc tiép

D FF JK FF

PR CL Ck D Q Q PR CL Ck J K Q a
0 1 X X 1 0 0 1 X X X 1 0

1 0 X X 0 1 1 0 X X X 0 1

1 1 o o 1 1§ 0o 0o Qq QqQ

T 1 fF 1 1 0 1§ o 1 0o 1

9 I 1 0 1 0

1 1 Q Q
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Phan tir nhé clia mach tun tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 Bang kich thich cla cac Flip-Flop
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Phan tir nhé clia mach tun tu JKFF va DFF véi hai ngd vao truc tiép

4.2.4 Bang kich thich cla cac Flip-Flop

Béng kich thich cac loai FF

Q Q. S R D J K T
0 0 0 X 0 0 X 0
0 1 1 0 1 1 X 1
1 0 0 1 0 X 1 1
1 1 X 0 1 X 0 0
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Phan t& nhé ctia mach tudn tu

425 T FF

N < UAT 6



Phan t& nhé cia mach tudn tu

425 T FF

PRE
T o
1 TFF
o0
CLR

T

KY THUAT sb
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PRE

J-K FF

CLR
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Phan t& nhé ctia mach tudn tu

425 T FF
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Phan t& nhé cia mach tudn tu

425 T FF

— o [

N < UAT 6



Phan t& nhé ctia mach tudn tu

425 T FF
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Phan t& nhé ctia mach tudn tu

425 T FF

e Nhan xét:
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Phan t& nhé cia mach tudn tu

425 T FF

e Nhan xét:
e Khingd vao T = 1 thi ngd ra Q sé ddo lai trang thai truéc dé cia né

mdi khi g3p canh xudng clia xung ddng hd. Do dé, dang séng ciia ngd
ra Q s& c6 tan s6 bang 1/2 dang séng ngd vao cta xung lénh ck.
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Phan t& nhé cia mach tudn tu

425 T FF

e Nhan xét:

e Khingd vao T = 1 thi ngd ra Q sé ddo lai trang thai truéc dé cia né
mdi khi g3p canh xubng ctia xung dong ho. Do dé, dang séng clia ngd
ra Q s& c6 tan s6 bang 1/2 dang séng ngd vao cta xung lénh ck.

e Dua vdo dic diém chia déi tin sb clia T FF, ngudi ta thiét 1ap mach
dém nhi phan.
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Phan ti nhé cta mach tudn tv  [RYENaS

426 MS FF - Master Slave
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Phan t& nhé cia mach tudn tu MS FF

426 MS FF - Master Slave

e Do hién tuong tré trong qua trinh truyén dat va cic FF 1am viéc &
tan sO cao thi cic ngd ra khéng thay doi kip theo xung nhip. Diéu nay
cé thé din dén sy chuyén doi trang thai sai.
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Phan t& nhé cia mach tudn tu MS FF

426 MS FF - Master Slave

e Do hién tuong tré trong qua trinh truyén dat va cic FF 1am viéc &
tan sO cao thi cic ngd ra khéng thay doi kip theo xung nhip. Diéu nay
cé thé din dén sy chuyén doi trang thai sai.

e FF chi t6 dugc sit dung nh3am cach ly dif liéu vao véi dit liéu ngd ra.

N < UAT 6



Phan ti nhé cta mach tudn tv  [RYENaS

426 MS FF - Master Slave
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Phan tir nhé clia mach tun tu MS FF

426 MS FF - Master Slave

Input J
CLK —o—1 FF4
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Phan ti nhé cta mach tudn tv  [RYENaS

4.2.7 Su chuyén d&i giita cic loai FF
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén d&i giita cic loai FF

KY THUAT sb




Phan ti nhé cta mach tudn tv  [RYENaS

4.2.7 Su chuyén d&i giita cic loai FF

Phuong phap:
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.

e V& so db tuong ing.

N < UAT 6



Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.

e V& so db tuong ing.

e Cach 2: Dung bang ham kich thich:
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.
e V& so db tuong ing.

e Cach 2: Dung bang ham kich thich:
e Xac dinh hé ham theo bang kich thich cia FF.
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.
e V& so db tuong ing.

e Cach 2: Dung bang ham kich thich:
e Xac dinh hé ham theo bang kich thich cia FF.

e Tbi thi€u héa ham V.
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Su chuyén déi giita c4c loai FF

Phuong phap:
e Cach 1: Dung phuong trinh d3c trung.

e S dung phép bién déi logic dua phucng trinh dic trung cta FF d3 cho
vé dang phuong trinh dic trung ctia FF can tim.

e Tir phuong trinh d3c trung, viét ham kich thich cta FF cin tim.
e V& so db tuong ing.
e Cach 2: Dung bang ham kich thich:
e Xac dinh hé ham theo bang kich thich cia FF.
e T&i thiéu héa ham Y.

e V& so db tuong ing.

N < HUAT 6



Phan ti nhé cta mach tudn tv  [RYENaS

4.2.7 Bang kich thich cta cac Flip-Flop
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Phan tir nhé clia mach tun tu MS FF

4.2.7 Bang kich thich cta cac Flip-Flop

Béng kich thich cac loai FF

Q. Q. S R D
0 0 0 X 0 0 X 0
o 1 1 o0 1 1 X 1
1 o0 o0 1 o0 X 1 1
1 1 X 0 1 X o0 o
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Phan ti nhé cta mach tudn tv  [RYENaS

4.2.7 Vi du chuyén d8i JK FF thanh D FF
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Phan t& nhé cia mach tudn tu MS FF

4.2.7 Vi du chuyén d8i JK FF thanh D FF

)
X
o

X | X |@
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Phan ti nhé cta mach tudn tv  [RYENaS

4.2.7 Vi du chuyén d8i JK FF thanh D FF
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Phan tir nhé clia mach tudn tu YN

4.2.7 Vi du chuyén d8i JK FF thanh D FF

k] —D> JKFF

N < UAT 6



4.3 Phuong phap md t3 mach tuan tu
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4.3 Phuong phdp mo ta mach tuan tu

4.3.1 Phuong phap md t3 mach tudn tu b3ng bang
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4.3 Phuong phdp mo ta mach tuan tu

4.3.1 Phuong phap md t3 mach tudn tu b3ng bang

4.3.2 Phuong phap md ta mach tuin tu b3ng dé hinh trang thai
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4.3.1 Phuong phap md ta mach tuan tu bing bang
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4.3.1 Phuong phap md ta mach tuan tu bing bang

I Trang thai trong hién Trang thai trong ke Trang thaira Z,,,

i Y. tiép Yo
X4 X2 X4 X2
Ys Y2 Y Z
\F Y2 Yi Z, %
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4.3.2 Phuong phap md t3 mach tun tu bing dd hinh
trang thai
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4.3.2 Phuong phap mé t3 mach tuan tu bing do hinh
trang thai

e L3 so dd biéu didn trang thai trong, trang thai vao, trang thai ra va
quy ludt chuyén doi giita ching.
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4.3.2 Phuong phap mé t3 mach tuan tu bing do hinh
trang thai

e L3 so dd biéu didn trang thai trong, trang thai vao, trang thai ra va
quy ludt chuyén doi giita ching.

e C6 hai loai so db trang thai: Mealy va Moore.
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Phuong phap mé ta mach tudn tu

4.3.2 Phuong phap md t3 mach tun tu bing dd hinh
trang thai

e L3 so dd biéu didn trang thai trong, trang thai vao, trang thai ra va
quy ludt chuyén doi giita ching.

e C6 hai loai so db trang thai: Mealy va Moore.

Mealy
X1/ 22

X2/ 2Z1 X1/ 22

¥ (Y:)

X2/ 2Z1

KY THUAT sb




Phan tich va thiét k& mach tudn tu

4.4 Phan tich va thiét k& mach tudn tu
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Phan tich va thiét k& mach tudn tu

4.4 Phan tich va thiét k& mach tudn tu

4.4.1 Phan tich mach tuln tu.
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Phan tich va thiét k& mach tudn tu

4.4 Phan tich va thiét ké mach tuin tu

4.4.1 Phan tich mach tuln tu.

4.4.2 Thiét k& mach tuan tu.
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Phan tich va thiét ké mach tudn tu  [EEIETIREIS INAIET AREIE AT

4.4.1 Phan tich mach tuin tu

»B1: Xac dinh chlrc nang tirng phan tir

»B2: Xac dinh dau vao, dau ra, sé trang
thai trong ctia mach

»B3: Xac dinh pt ham ra, pt ham kich, pt
chuyén déi trang thai

>B4: Lap bang chuyén dbi trang thai va
tin hiéu ra

»>B5: Vé db hinh trang thai

»>B6: V& db thi dang xung
Néu chirc nang ctia mach

N < UAT SO

So' d6 mach

l

Xac dinh dau vao,
daura

'
Tim hé phuong trinh

l

Bang chuyén déi TT

|

Db hinh trang thai

l

P4 thi dang xung




CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét ké mach tuan tu

»Budc 1: Xac dinh bai toan, gan ham va Rai toan ban diu
bién, tim hiéu méi quan hé gitra chang. l

2 . A A i A Xy d dd hinh trgng 1l

»Budc 2: Xay dyeng do hinh trang thai, D vt G2 ioqne th

bang chuyén ddi trang thai va ham ra.
»Buéc 3: Rat gon trang thai (tdi thiéu hoa
trang thai).

!

Rt gon trung Lhai

- Viéc tbi thiéu hoa trang thai cha yéu l

dwa vao khai niém trang thai twong Ma hoa weng théi
dwong. l |
- Cac trang thai twong dwong véi nhau Xéc dinh h¢ phuong
c6 thé dwoc thay bang mot trang thai winh
chung dai dién cho chung. 1

N < UAT SO



CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét ké mach tuan tu
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CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai
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CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai

e 56 bién nhi phan ding d& m3 héa cic trang thai trong clia mach phu
thudc vao so lugng trang théi trong cia mach.

N < UAT SO



Phan tich va thiét k& mach tudn tu Thiét k& mach tuin tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai

e 56 bién nhi phan ding d& m3 héa cic trang thai trong clia mach phu
thudc vao so lugng trang théi trong cia mach.

o C6 rht nhiéu cach m3 héa khac nhau, mi cich cho mét so dé thuc
hién mach khac nhau. Can m3 héa sao cho so dé mach thuc hién la
don gidn nhat.
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Phan tich va thiét k& mach tudn tu Thiét k& mach tuin tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai

e 56 bién nhi phan ding d& m3 héa cic trang thai trong clia mach phu
thudc vao so lugng trang théi trong cia mach.

o C4 rAt nhidu cich m3 héa khic nhau, mdi cich cho mét so dd thuc
hién mach khac nhau. Can m3 héa sao cho so dé mach thuc hién la
don gidn nhat.

e Budc 5: Xac dinh hé phuong trinh cia mach. C6 hai cich xac dinh:
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Phan tich va thiét k& mach tudn tu Thiét k& mach tuin tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai

e 56 bién nhi phan ding d& m3 héa cic trang thai trong clia mach phu
thudc vao so lugng trang théi trong cia mach.

o C4 rAt nhidu cich m3 héa khic nhau, mdi cich cho mét so dd thuc
hién mach khac nhau. Can m3 héa sao cho so dé mach thuc hién la
don gidn nhat.

e Budc 5: Xac dinh hé phuong trinh cia mach. C6 hai cich xac dinh:

e Lap bang chuyén dsi trang théi va tin hiéu ra, tir d6 xac dinh cic
phuong trinh kich cho cic FF.

N < UAT 6



Phan tich va thiét k& mach tudn tu Thiét k& mach tuin tu

4.4.2 Thiét k& mach tuan tu

e Budc 4: M3 héa trang thai

e 56 bién nhi phan ding d& m3 héa cic trang thai trong clia mach phu
thudc vao so lugng trang théi trong cia mach.

o C4 rAt nhidu cich m3 héa khic nhau, mdi cich cho mét so dd thuc
hién mach khac nhau. Can m3 héa sao cho so dé mach thuc hién la
don gidn nhat.

e Budc 5: Xac dinh hé phuong trinh cia mach. C6 hai cich xac dinh:

e Lap bang chuyén dsi trang théi va tin hiéu ra, tir d6 xac dinh cic
phuong trinh kich cho cic FF.

e Dua tryc tiép vao dd hinh trang thai, viét hé phuong trinh va phuong
trinh ham ra.

N < HUAT 6



CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét ké mach tuan tu
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CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Ca hai c4ch déu c6 dang phuong trinh:
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CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Ca hai c4ch déu c6 dang phuong trinh:

e Phuong tAinh clia mach chi ding c8ng NAND
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CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Ca hai c4ch déu c6 dang phuong trinh:
e Phuong tAinh clia mach chi ding c8ng NAND

e Phuong trinh clia mach ding SR FF khéng ddng b va cic mach
AND.

N < UAT SO



CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Ca hai c4ch déu c6 dang phuong trinh:
e Phuong tAinh clia mach chi ding c8ng NAND

e Phuong trinh clia mach ding SR FF khéng ddng b va cic mach
AND.

e Phuong trinh cGa mach dung cac FF khac.

N < UAT 6



CIETIRIIRVERT IS RNPYRSIENRAT  Thiét ké mach tudn tu

4.4.2 Thiét k& mach tuan tu

e Ca hai c4ch déu c6 dang phuong trinh:
e Phuong tAinh clia mach chi ding c8ng NAND

e Phuong trinh clia mach ding SR FF khéng ddng b va cic mach
AND.

e Phuong trinh cGa mach dung cac FF khac.

e Budc 6: V& so dd thuc hién.

N < UAT 6



Mach tudn tu théng dung

4.5 Mach tuan tu théng dung

~ ThS. Pham Thi Dan Ngoc Khoa Ky Thuat Dién Tt 2 Email: ng| | 11



Mach tudn tu théng dung

4.5 Mach tuan tu théng dung

451 Bb dém

~ ThS. Pham Thi Dan Ngoc Khoa Ky Thuat Dién Tt 2 Email: ng| | 11



Mach tudn tu théng dung

4.5 Mach tuan tu théng dung

451 Bb dém

4.5.2 Thanh ghi dich

 ThS. Pham Thi Dan Ngoc Khoa Ky Thut Dién Tt 2 Email: ng| | 11



Mach tudn tu théng dung

4.5.1 B6 dém
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Mach tudn tu théng dung

4.5.1 B6 dém

e Mach d&m tuan tu khéng dong bb.

~ ThS. Pham Thi Dan Ngoc Khoa Ky Thut Dién Tt 2 Email: ng| | 11



Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

e Mach d&m tuan tu khéng dong bb.

e Mach dém nhi phan déng bo.
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Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

e Mach d&m tuan tu khéng dong bb.
e Mach dém nhi phan déng bo.
e Mach chét bing D FF.
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Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

Mach dém tuan tu khéng dong bb.

Mach dém nhi phan déng bo.

Mach chét bing D FF.

Mach dém khéng déng bd st dung D FF.
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Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

Mach dém tuan tu khéng dong bb.

Mach dém nhi phan déng bo.

Mach chét bing D FF.

Mach dém khéng déng bd st dung D FF.

Thiét k& mach dém dong bd bing D FF.
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Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

Mach dém tuan tu khéng dong bb.

Mach dém nhi phan déng bo.

Mach chét bing D FF.

Mach dém khéng déng bd st dung D FF.

Thiét k& mach dém dong bd bing D FF.

Mach dém vong xoan.

N < HUAT 6



Mach tudn tu théng dung Bé dém

4.5.1 B6 dém

e Mach d&m tuan tu khéng dong bb.

e Mach dém nhi phan déng bo.

e Mach chét bing D FF.

e Mach dém khéng ddng bd st dung D FF.
e Thiét k& mach dém ddng bd bing D FF.
e Mach d&m vong xodn.

e Mach dém vong thuén.

N < UAT 6



Mach tuan tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich
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Mach tudn tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.
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Mach tudn tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.

o N6 c6 kha ning nhé sb lidu va dich théng tin (sang phai hodc sang
trai).

N < UAT 6



Mach tudn tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.

e N6 c6 kha ni3ng nhé sb liéu va dich thong tin (sang phai hodc sang
trai).

e Thanh ghi dich dugc cAu tao tir mot day ph§n tlr nhé dugc mic lién
tiép véi nhau va mét sé cong logic co ban hd trg.

N < UAT 6



Mach tudn tu théng dung [EEEULETRE =

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.

e N6 c6 kha ni3ng nhé sb liéu va dich thong tin (sang phai hodc sang
trai).

e Thanh ghi dich dugc cAu tao tir mot day ph§n tlr nhé dugc mic lién
tiép v6i nhau va mét sb cdng logic co ban hd tro.

e Mubn ghi va truyén mot tir nhi phan n bit thi cAn n phan ti nhé (n
FF). Trong cac thanh ghi dich thudng dung cic FF dong bd nhu RS,
T, JK, D.
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Mach tudn tu théng dung [EEEULETRE =

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.

e N6 c6 kha ni3ng nhé sb liéu va dich thong tin (sang phai hodc sang
trai).

e Thanh ghi dich dugc cAu tao tir mot day ph§n tlr nhé dugc mic lién
tiép v6i nhau va mét sb cdng logic co ban hd tro.

e Mubn ghi va truyén mot tir nhi phan n bit thi cAn n phan ti nhé (n
FF). Trong cac thanh ghi dich thudng dung cic FF dong bd nhu RS,
T, JK, D.

e Théng thudng ngudi ta hay diing D FF ho3c cic FF khac nhung mic
theo kidu D FF d& tao thanh cic thanh ghi.
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Mach tudn tu théng dung [EEEULETRE =

4.5.2 Thanh ghi dich

e Thanh ghi dich 13 phan t& khéng thé thiéu trong CPU, trong cac hé
vi xr ly.

e N6 c6 kha ni3ng nhé sb liéu va dich thong tin (sang phai hodc sang
trai).

e Thanh ghi dich dugc cAu tao tir mot day ph§n tlr nhé dugc mic lién
tiép v6i nhau va mét sb cdng logic co ban hd tro.

e Mubn ghi va truyén mot tir nhi phan n bit thi cAn n phan ti nhé (n
FF). Trong cac thanh ghi dich thudng dung cic FF dong bd nhu RS,
T, JK, D.

e Théng thudng ngudi ta hay diing D FF ho3c cic FF khac nhung mic
theo kidu D FF d& tao thanh cic thanh ghi.

e Hoat déng dich dif liéu dudc thuc hién tirng bit theo didu khién clia
xung clock.

N < HUAT 6



Phan loai

B)
ghi dich

Mach tuan tu théng dung

Thanh ghi dich

SIPO

Phién theo cach dua tin
hiéu vao, lay tin hiéu ra

PIPO

Dich phai

—>

Phan theo hudng dich

Dich trai
s

Dich hai huéng

Dich vong

>

Phan theo diu vao

Pau vao don

Pau vao doi

>

Phin theo diu ra

Pau ra don

i

Pau ra doi
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Mach tuan tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich
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Mach tudn tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich

e Mach ghi dich vao ndi tiép ra song song: dif liéu dugc nhip ndi tiép
vao FF diu tién va |3y ra cling ldc & ngd ra cla tat cd cac FF.
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Mach tudn tu théng dung Thanh ghi dich

4.5.2 Thanh ghi dich

e Mach ghi dich vao ndi tiép ra song song: dif liéu dugc nhip ndi tiép
vao FF diu tién va |3y ra cling ldc & ngd ra cla tat cd cac FF.

e Mach ghi dich vao song song ra song song: ngudgi ta st dung 2 ngd
preset va clear clia cdc FF dé nhip dir liéu va dit liéu dugc lay ra cling
ldc & tat cd cic ngd ra cha cac FF.
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Mach tuan tu théng dung Thanh ghi dich

Mach ghi dich vao ndi tiép ra song song
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Mach tuan tu théng dung Thanh ghi dich

Mach ghi dich vao ndi tiép ra song song

N Ko o= K 6 6 6 Ko oo X
Vao noi tiép oS g D—&,—Q 5 S6 g 5 S0 o Ra noi tiep
F1 F2 F3 9 Fa
—Pck - —Pck = —Pck = —Pck -
cp Ap- co 2P co P~ o
Xon, I i [ I
Ghio
a2 c 2 T
Dieu khiéen ra
Q e Q o

A g

Ra song song
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Mach tuan tu théng dung Thanh ghi dich

Mach ghi dich vao ndi tiép ra song song
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Mach tudn tu théng dung

Thanh ghi dich

Mach ghi dich vao ndi tiép ra song song

Cach ghi dir liéu vao:
- Sé lidu: Dy, D,, D;, D,
- Dich phai, nhap D, trudc.
- Sau 4 xung nhip: ghi xong.
Cich ldy s6 liéu ra:
- Ra song song:
Sau 4 xung nhip:
Qi1 Q2Q3Q4=D; D, D3 Dy
Dit “Piéu khién ra” = 1.
- Ra ndi tiép:
Liy ra & Q, (trigo cudi clng).
Sau 4 xung nhip:

D, xuat hién & Q,

CLK Q Q G Q
0 0 0 0 0
1 D, 0 0 0
2 D, D, 0 0
3 D, D, D, 0
4 D, D, D, D,
5 0 D, D, D
§ 0 0 D, D,
7 0 0 0 D,

Can3 Xung nira dé D, D, D dugce dua ra Q,.
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Mach tuan tu théng dung Thanh ghi dich

Mach ghi dich vao song song ra song song
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