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M®& hinh phan tang viéc xt ly

CONG NGHE THONG TIN

\H—h: = £'H Khoa hoc Tuw nhign TPHCK * - 7
BT ror clia may tinh
temp = v[K];
High Level Language v[k] = v[k+1];
Program (e.g., C) v[k+1] = temp;
Compiler W $t0, 0($2)
Assembly Language lw  $t1, 4($2)
Program (e.g.,MIPS) sw  $t1, 0($2)
t0, 4($2
Assembler w3 ($2)
- 0000 1001 1100 0110 1010 1111 0101 1000
Ma(I:Dhme LanlgﬂtlJPalge 1010 1111 0101 1000 0000 1001 1100 0110
rogram ( ) 1100 0110 1010 1111 0101 1000 0000 1001
| ' 0101 1000 0000 1001 1100 0110 1010 1111

Machine
Interpretation

Hardware Architecture Description
(e.g. block diagrams)

Architecture
Implementation

Logic Circuit Description
(Circuit Schematic Diagram)
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CONG NGHE THONG TIN Mac h S(”j

BH Khoa hoo T nhign TPHCHK

dai va chuyén tin hiéu dién

- Transistor 1a linh kién dién tt |1am ttr chat ban dan dung dé khuéch

/| Vo
« MOSFET (metal-oxide-semiconductor field-effect transistor)
:.IZ D D
= NMOSFET (ntype) = s | 3
* Né&u hiéu dién thé gilra G va S du lon, 3 —<
thi D va S sé dwoc ndi s 5
(transistor sé co trang thai “on”) > s b
G G
— PMOSFET (p-type) -
« Nguoc lai NMOSFET . o =
£ 1 i Ae bt A o & 2 NMOS
 Mach s6 la thiét bi dién tw & AND gate
két noi cac linh kién dién t&
: - a b F
(nhw transistor) hoat dong 3 @ D @
& 2 mirc dién &p: cao va thap (1) low level, (2) high level low |low |low
) (3) rising edge, (4) falling edge .
- - _ high |low |low
Ccong nghé | Dién ap thap | Dién ap cao Ghi cha :
f - = —— ‘A low | high | low
CMOS OV a V. /2 Veol2 & Ve | Ve dién ap ngudn - - -
- N R . N high | high | high
TTL OV & 0.8V 2V & V¢ Vee: 4.75V & 5.25V
— 3
ECL 1,175V & -Vge | .75V aov | Vge-5.2V V.=Nbi dat
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CONG NGHE THONG TIN

2L AL Cong logic
Ve
Cac linh kién dién tr thuwong a b F (AND)
kétA _nc“)i vé:i nhau thanh cac low (0) | low (0) | low (0)
gooi coban A high(1) |low (0) |low (0)
Kh(_“)i cc?’_bé,n nh:at |.é. Cfé\c c,éng | h_| ow (0) | hight2) |low (0)
logic v&i cac gia tri luan ly (qui
woc) 1va 0 twong (g Vi 2 NMOS high(1) | high(1) | high(1)
murc dién thé cao va thap AND gate
Tén céng Hinh vé Ky hiéu
AND d )+ X.y
OR J - X+y
XOR - xAy
NOT > X (hoac X))
NAND 1 > Xy
NOR J - X+y
NXOR D xAy .
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= Kheoa

| Bsaensn, Thiet ke logic

v

*

*

¢ Céc cong logic thwdng duoc két noi véi nhau thanh céc
(|

| khoi cao cap hon

Céc mach cao cap nay gom 2 loai

— Mach t6 hop: két noi céc cong logic sao cho két qua cta mach

chi phu thudc vao gia tri dau vao tai thdi diem dang xét. Vi du:

: mach adder, decoder, multiplexor, ALU,...

[l.f — Mach tuan ty: két ndi cac cong logic sao cho két qua clia mach

f khéng chi phu thuéc vao gia tri dau vao tai’th(‘yi diem dang xét

/| ma con phu thudc vao trang thai tai thoi diém trwedc do cua

mach. Vi du: mach lat RS, JK, T, D,...

// « Thong thwdng cac mach sé (nhw mach x& ly) dwoc thiét
- ké & muire logic (két ndi cac khodi cao cap va cac khoi co

| ban), sau dé co thé st dung cac ky thuat khac nhau dé

| chuyén thanh mach s6 & murc céc linh kién dién ter

——
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Vi du mach so thiét k

X =

eco

muc logic

]

26

S hleft2 ) >

instruction (25-0)_/‘spiny. _ Jump address [31-0]

28

PC + 4 [31-28]

>Add |

L

Instruction [25-21]

|
Instruction [31-26)
I

Control

/Y

{  ALUSrc
5 /  RegWrite

RegDst
Branch -

i MemBead

MemtoReg

ALUDE
I MemWrita

Read

" address

Instruction [20-16]
&

Instruction
[31-0]

Instruction Instruction [15-11]
memary - e

AL

o

M
u —
X

-

Instruction [15-0]

Haad

registar 1 Read

data 1

Aead
ragistar 2

Wirite
ragister

Fead
data 2

Write

data  Regislers

1E‘=/ a2

| Sign
Y
'-I, extend |

Nt

Instruction [5-0]

Addrass

Raad
data

Data

Wrile: mamary

data

L

—
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 Két ndi cac cong logic sao
cho két qua cua mach tai

Mach to hop

mot théi diém chi phu thuéc
vao gia tri dau vao tai thoi
diém do

s

GOm n ngd vao, m ngd ra.
NgO ra la mét ham luan ly
cua cac ngo vao

Ludn cé mot do tré gitra thov
diém tin hiéu vao 6n dinh
v&i thdi diém tin hiéu ra én
dinh (propagation delay)
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@ eonn  Thiét ké mach t hop
- 2 : .
-3 bwoc
— Lap bang chan trj ttr yéu cau

—Xay dwng ham luan ly ttr bang chan tri
— V@& so d6 mach luan ly va th&r nghiém



|| weronn Lap bang chan tr

|"|\

« T yéu cau, thiét |ap tat ca cac gia tri co thé co cla cac
/| dau vao (n gia tri dau vao sé co 2" trwd'ng hop) va gia tri
| twong rng cua cac gia tri dau ra cho tirng trwdng hop

T

o Vidu

— Y&u cau: thiét ké mach té hop cé

3 dau vao va 1 dau ra, sao cho

1 gia tri logic & dau ra 1a gia tri nao
chiém da so6 trong cac dau vao

— Goi X, Y, zla cac dau vao; f1a dau ra

— Xét tat ca cac kha nang co thé cé cua
i X, Y, Z

R IFRP|IFRPIP[O[OCO|IO |0 | X
R (RP|O|OCO(FR|FLP|O|0 I
R I ORI O(kRP|O|FL,|O|N
RlRr|kr|O|Rr|lO|O|O|—

"« Kh6. Doi khi phai ty dat thém nhiéu bién trang thai moi
cO thé mo hinh hoéa dwoc yéu cau
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femen  Xay dyng ham luan ly (1/2)
*

*

- SOP (Sum Of Products)
— V&i bang chan tri cho mach n dau vao x1, ...,
xn va mot dau ra f, ta dé dang thiét 1ap cong
thire (ham) logic theo thuat toan sau:

« Ung vé&i méi hang cda bang chan tri c6 dau ra
bang 1, viét mét tich dang ul.u2...un trong doé

X, néux =1
u, =4 _
X néux =0

T .

—

———

=+ -::‘——:_'T-I{'_'_':_-——__,

« CONg cAc tich lai thanh téng, d6 chinh 1a cdng thic
cua f

—
—

10
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Il

L Vi dy SOP
X y z| f
0 0 O O
0 0 1|1 O
0 1 O O
0 1 1] 1 |axy.z
1 0 O O
1 0 1] 1 |axy.z
1 1 0] 1 |axyz
1 1 1| 1 |axy.z

f=XYy.Zz+XYy.Z+X.y.Z+X.Yy.Z

11
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oieEroc X3y dwng ham luan ly (2/2)
$

J

&
T‘ POS (Product Of Sums)
Z/ — Truwdng hop so hang cd gia tri dau ra bang 1 nhiéu
' hon bang 0O, co thé dat bien g = NOT (f), sau do viét
ﬁ céng thirc dang SOP cho g, rdi lay NOT dé c6 cong
thirc dang POS (tich cua téng) cua f
— Vidu

|
j
/7
/'k

g=XxyzZ+xyz

f=g=(x+y+2)(X+y+2)

- = = = O O O | »x
- ek DD =m o= O O |
- O = O == O = O N
o O O = O = O O’

12 .




d Gocoosn ROt gon ham luan ly (1/2)

Il

« Muc dich: don gidn héa ham logic dé so do
mach st dung it cong hon

* Phwong phap dai s6 Bool

Cac luat co ban

A*B = B°A A+B = B+A Luat giao hoan
A¢(B+C) = (AsB)+(AsC) A+(B+C) = (A+B)+(A+C) Luat phan phoi

1sA = A 0+A=A Luat ddng nhat
AA=0 A+A =1 Phan tt nghich dao
7 Other laws

0sA=0 1+A=1

AsA = A A+A = A
(As(B+C) = (A*B)+C A+(B+C) = (A+B)+C Luat két hop

A*B = A+B A+B = AB Luat DeMorgan

13



|"H

f

,. Seweren Vi dy rat gon bang dai s Bool

= X.y.Z + X.y.Z + X.y.Z + X.y.Z
X.V.Z + X.Y.Z + X.Y.Z + X.Y.Z + X.y.Z + X.y.Z
y.Z X.Z X.Y

Z.(X+y) + X.y

14
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BH Khoa hoo T nhign TPHCHK

=

'S
" Phwong phap biéu do Karnaugh

i — Biéu do Karnaugh la mét ma tran gom 2" 6, twong
| treng cho tat ca cac trwdng hop c6 thé cb cua n dau
/] vao

" — MG&i 6 cua biéu dd Karnaugh sé& mang gia tri ham luan

| ly cia trwdng hop twong rng

| — Phwong phap biéu dé Karnaugh dwoc st dung trong

rweong hopn<4
truro g O’p CD
AB BC ool 110
01 11 I o 01 11 10 LY I
: 01
: 1 1 A{“ 11 AR
: s | | 1|1
: @F=AB+AB
{ ey 5 10 1
! ih) F= ABC + ABC 4 ABC
(clF= ABCD + ABCD + ABCD

15
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Gom nhom

(2n 8, 4, 2) cac

0 mang gia tri 1

...cho dén

khi nao khong

con 60 mang gia

[ 1 nao chwa

}_ duwoc gom

/ nhom (1 6 co
thé thudc nhiéu

nhom khac

nhau)

Két qua gom

nhoém cudi

cung co thé

khac nhau

al

o= T

ch
) n 11 1]
oo | 1 1 1
._” { 1 ] i |
1
() A
D
L | 11 1
o 4 2 1 1 lj
L)
Ab
11
11 |
1di AR
b
D a1 11 10
i
Fa S\
1} i1 1.
AB e
11
1y

Ab

Nguyén tac rat gon biéu doé Karnaugh

i cCD
00 01 11 10 1 J | ] S 5 J 1
ol 1 ‘;’fl “ 0 | ']
|1 ! 1 1
AD . . .
1 11 1 | 1 |+
11.‘ ‘ L | IJ;
Hw[] i) C
CD cD
00 01 11 10 0 o 11 1
]k ILh)
o1 1] 1 | a1 |1 I 1
AB i .
111 Nl __1l
[l
ie) BC {nBD
[ ) N
1] 0l 11 141 I (]| il I
i T_I P — I
00 {__l_.u, s
o1 | ml 1) g
- ! AB y ——= —
11 - i1
10 | 1 ]| 1
bl BCD i<t ABD
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. QGeemen  Cor s clia viéc gom nhom

|"|\

« Batky 2 6 nao lan can nhau déu chi khac nhau gia trj 1

| dauvao

» Do do, néu 26 &n can nhau déu mang gid tri 1 thi c6 thé
gom lai va bo di dau vao khac gia tri

'+ Vidu: ABCD + ABCD = ABD

[+ Twongtwcho4,8,...,2"0lan can nhau

L
E

17
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oot \/f du rat gon bang biéu dd Karnaugh

BH Khoa hoo T nhign TPHCHK

x\yz | 00 | 01

RR(PIRPIOO|O|O|X
R RP|OO|FR|FLR|O|0|IK

Rl o|lr|O|Rr|lO|R|O|N
Rk |lkr|lO|Rr|lOo|lO|O|—

f=XzZ+Xy+yz=X(Yy+2)+V.Z

18
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V& so d6 mach luan ly va th&r nghiém

Anh xa cac ham bool thanh cac céng logic twong rng

Ham Bool Tén céng Hinh vé
X.y AND nDs
X+y OR J -

XAy (X.y + Xy) XOR -

x (hodc x) NOT >
Xy NAND 1 >
X+y NOR 0
xAy NXOR P

P Vi TEXGR Y2 o~
=
SRR RSN RREE TS HENEEEERREEES

.................

s T 19
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— CONG NGHE THONG T MOt S(/j mach t(?j hO’p

Adder
Encoder & Decoder

Multiplexor & Demultiplexor
ALU

20
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¢ Mach ntra cong (Half - adder)

CONG NGHE THONGTIN Mach Cﬁﬂg (1/3)

— Ham luan ly
e Sum = AB + AB
Il  Carry = AB
| — Soodd mach *# )

|| - Bang chan tri Cong 1 bit
H A B Sum Carry
0 0 0 0
) 0 1 1 0
1 0 1 0
I 1 1 0 1

21



CONG NGHE THONG TI Mach Cﬁng (2/ 3)

w

¢ Mach toan cong (Full - adder)

— Bang chan tri — Ham luan ly
Cbng co6 nhé 5

/AR | OO0 ) O1

Cy
CPAE | OO ) O1

“ﬁlﬁllﬂlﬂ
t do U ) o]

Sum

o

P P PP OOOO|O
P P OOPFrRPFr OoOOo|l>
P OFr OFr OFr O|lm
P O OFr OFFr PFr O

P PP OFRr OOOoO|0D

— So’ d6 mach » Sum = ABC + ABC +
A == — === T Mach ntra cdng ABC + ABC

B ! S =AABAC
ﬁ: « C,=AB + AC, + BC,
U

e — | o

22
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CONG NGHE THONG TIN MaCh Cf)ng (3/ 3)

BH Khoa hoo T nhign TPHCHK

< .
7 Mach cong 1 bit AB
/ | |
b C,— FA— ¢
| l
/- Mach cong 4 bit . = - A, B A B A B
{ . P . i
' Cheerflow > |
}’ dgrial o Gy o ™ L =3 e L it o o
;/ = hiaid | | |
|| = Mach cong 32 bit % : 5
/7 Ag Beoodno e e Beaahs B R Brae B A Bosadn B
| JlL:
: Biiim f-bit | Lo &-bid .HC" bt L B-hit e
/[ ¢ adder i adder - adder ictder l



CONG NGHE THONG TI Mach ma hoa (1/3)

a

¢« Chicé mot ngd vao dworc bat, td hop gia tri cac ngd ra
/| sé cho biét ngd vao nao dugc bat
¢ Mach ma hoa 4-2 (4-2 Encoder)

xQ_| X0 |x1 |x2 |x3 |y1 |yO
x1_| | g 1 o (0 |0 (0 |0
4-2
X2d Encoder _3” 0 1 0 0 0 1
" 0 |0 |1 |0 [1 |0
0 [0 [0 |1 |1 [1 |

y0 = X1 + X3 ﬂm .............. 1 N%w

y1 = X2 + X3 =~=2 n'fj --------------------




ek CONG NGHE THONG TI Mach ma hoa (2/3)

=
¢« Mach ma hoa wu tién 4-3 (4-3 Priority Encoder)

- E)éc d_éAu v39 du«_yc‘ xerzl nhEJ’ coO 0 1 0 3 v2 v v0
dd wu tién. Vi du, néu dau vao x2

B £ . s s s R 0 0 0 0 0 0 0
co gia tri 1 thi gia tri cua x1 va x0
khéng dwoc xét dén g 8 g & & |1
- Bé x0 tham gia vao mach, qui X 0 0 0 1 0
dinh trwdng hop tat ca dau vao X X 1 0 0 1 1
bang 0 sé cho ra tat ca dau ra X X X - 1 0 0

bang 0 & can thém 1 gia tri dau ra

\rfﬁ X1 \:s::ﬂ %

x2x3| ] o0 [o1 |11 [10 ]| x2x3]Jo00 |01 |11 |10
01 0 0 01 |0 0
11 0 0 if |8 0
s o e S B 18 B Ll
000 |0 [0 |1 o0 |o |1 |1.]0

y0 = (x2 + x0.x1).x3 vl = (X2 + x1}.§ y2=x3 25
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| S mow Mach ma hoa (3/3)

*

9 Mach ma hoa wu tién 4-3 (4-3 Priority Encoder)
|| —y0=(x2+ x0.x1).x3
ff —yl=(x2 +x1).x3
|/ = y2=x3
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& Soeroon Mach giai ma (1/3)

|u|\

¢ Nguwoc lai voi mach ma hoa, tng vol méi td hop
clia cac ngd vao sé cho biét duy nhat ngd ra nao
7 duwoc bat

- Mach giai ma 2-4 (2-4 decoder)

: [x1 [x0 yO |y1 |y2 |y3 _
y —
" S oo fifofofo| Y=XT
- 2.4 =57
il & o1 Jo |1 [o |o yi =%1.x]
ecoder Y
y2 = x1.x0
P 1 lo [0 [0 [1 o
y3=x1.x0
1 11 o [0 [0 [1

27
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CONG NGHE THONG T Mach glél ma (2/ 3)

¢ Mach giai ma 2-4
(2-4 decoder)

,’__

yU =EE

Ll-!l y1 =ﬁ.x0
| y2 = K1.E

y3 = x1.x0
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CONG NGHE THONG T Mach glél ma (3/ 3)

¢ Mach giai ma 2-4 v&i tin hiéu Enable

Ay A |Dp Dy Dy Dy ] }
Ag T
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% DH Khoa hoc Tue nhien TPHCM

¢ 4-1 multiplexor
" — Tin hiéu s1 va s0 dung dé lwa chon xem tin hiéu nao
trong cac ngo vao duwoc chuyén denngo ra f

1 4= | i
e MUX
i3]
d
51| IsD

MUX — Multiplexor (1/4)

s1 s0 f
0 0 i0
0 1 i1
1 0 i2
1 1 i3

30
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MUX — Multiplexor (2/4)

- 4-1 multiplexor

SiSe)h bl n|F SiSe|ELL|F SiSe]lhbhlafF SiSeflslzlilo]F
pofo oo afle o ifoooafjo 1 ofooes|le 1 1)ooo oo
g o 0 | | u u au u g o oj|o 0O 0 9 1|
o o1 o u o 1 1 g o | k| o a g § o
o o 1 | | nn 1 1 o o | | |o a o § 1|4
o | & k|0 n 1 4 ] o o x]0 g 1 a o|d
g o) i | [ n | 4 ] a 1 ooo| | g 01 a §j|a
ool o o1 1 I a1 0 wil a1 1 ol
LE I I | 1 1 1 o 11 1 | da 1 1 1]
[ I R I I 1 00 ] I o 0 |0 1 o o o1
o0 | [ I 0 0 ] I oo | | 1T 0 o 0]l
1o 1 ofe 1 0] | 1o 1 oo a1 ool
| R | 1 o | | 1 o 1 | I o 0 10 |
I 1 o k| 1 1 1 u 1 01 o )10 1 2 o]l
| [ I | 1 1 0 i 1 1 o | | 1 1 o 1]
111 ofe 11 | RN 111 o
BRI L1 | BRI I
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sewenoen  \MUX — Multiplexor (3/4)

¢ 4-1 multiplexor F=SSl,+SS!,+SS!,+SS)|,

|| @ - o [@




4 ~ CONG NGHE THONG TIN

BH Khoa hoo T nhign TPHCHK

;

g}l |

¢ 16-1 MUX

MUX — Multiplexor (4/4)

33
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e f=— =
|—] —]

- deeeren DEMUX — Demultiplexor (1/3)
$

*

o,

- 1-4 demultiplexor

/ — Tin hiéu s1 va s0 dung dé lwa chon xem tin hiéu vao
In sé dwoc chuyén dén ngd nao trong cac ngo ra yo,

= -‘___'_'_‘_‘_‘—_-—:_j-:”'__';—'_"——___‘_

vyl,y2,vy3
| K s
- ¥
;{}K in| 4.4 | ¥ UL 2
2 e
U DEMUX i F
/7 s1, s0

51| IsO

34
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;

DEMUX — Demultiplexor (2/3)

¢ 1-4 demultiplexor

.r"‘sl Sll [|:| F'-; F: FI F|‘| 51 SU yn y-l YE Ya
ooofo e oo oo ,
0 g 0 0 0
bfoooon o
1 0 in
51 50| In [FsF2F Fo ,1 0 0 0 i 0
o1 fo e oo o0 o0 -
A 1 1 0 0 0 1g
| S15a0] In [FsF2F Fa .
1o fo e o0 oo oo y0O :S_]..SO.IH
vle oo yl =s1.s0.in
S15a| In [FaF2F Fa y2 = Sl.SO.!n
y3 = s1.s0.In
1 1 oo o 00
AR

35
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|| Seeenen DEMUX — Demultiplexor (3/3)

|
I —_ . m:::::“::::::294:::i: o
- y0=s1.s0.in T Y gecoder! T

I,."I." yl=s1.s0in +t1 {17 ' |
. y2=s1.s0.in v
+ y3=51.s0.in




deeeoen  Thiét ké ALU don gidn

a

s ALU don gidn dwoc thiét ké cho phép lya
| chon thwc hién cac phép toan ADD, SUB,

AND va OR
A B R
S=00 & R=A+B
i - ke S=01 & R=A-B

S=10 & R=A&B
ALV —S  S=11 A R=A|B

22

R

37
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Khoa « X X . o>
- DRl Thiét ké ALU don gian

*

- |

3
| ¢

————

e
—

—
—_—

S So—] oM/SuHmc‘rl \ AND 1 L =
}[ war%lmol | ; 31%;7 Haz

[ .
I e T

/7 L

fﬂl
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Thiét ké add/subtract

||||‘
Lo e
>
- L
e
-_
G2
o
T
—
=
-
—
a2
|
-

l?w-\ O -\ L “ bn i

SRRREer & = e s e

C-""‘\, Cha s (:-1 - =

o\:arﬁ |ouJ



4 CONG NGHE THONG TIN MaCh tu‘én W

BH Khoa hoo T nhign TPHCHK

II/II

|'

« K&t ndi cac cdng logic sao cho két qua cla
| 'mach khéng chi phu thudc vao gia tri dau vao tai
7 thoi diém dang xét ma con phu thudc vao trang
|| thai tai th&i diém trwde d6 clia mach
~» Mach tuan tw c6 kha nang “ghi nh¢ cac trang
| théi trong qua khe”
/'« Mach lat (Flip-flop) 1& mach tuan tw co’ ban nhét
/' — MachlatRS, JK, D, T,...
— CO chtre nang lwu trir 1 bit nh&

40
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RS

Khoa : ~ - R
O B Mach lat RS i

ol

R IS |Q |@ Q, RS |00 |01 |11 |10
0 |0 |Q |Q 1!
0 (1 |1 |0 1 L[
1 |0 |0 |1
.1 .1 3 » Qn+1 RS+RQn Qn+1 SR+SQn
=R.(S+Q,) =S.(R+Q,)

| | Pauvao Paura Paura _ _ ~
hién tai hiéntai tiép theo =R+ (S +Q) =S+(R+Qy)
SR Q, Qusy R [ TS
00 0 0 R s B ::::::#::q
00 1 1 SN N D
01 0 0 SRR I I
01 1 0 S ey [N
10 0 1 AT oy
10 1 1 s Ppl— i D A D o
1 0 A’ A - i
11 1 41




wewenoen  Mach 18t RS ¢6 tin hiéu dong bo

a

lcik

O =0 0D
)
1
o
)]
I

w|lalo|lO(x D

9|k | D

0
1
1
1
1

|« KhiClk = 1, mach hoat dong nhw mach lat RS
 Khi Clk =0, 2 ngb vao RS bi vb hiéu hba, Q gilr nguyén gia tri

—p -

Clock / N\

, 42
Positive edge Negative edge
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MOt s6 mach lat

CONG NGHE THONG TIN
BH Khoa hoo T nhign TPHCHK

0 (0 |Q
1

EIR|IS|Q
D IX |X |G

1
1

IO

I
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: :_ Khoa

~ deweoen  Thidt ké mach tun tw

-

Mach tuan tw thwérng gom mach td hop két ndi véi cac
' mach Iat. Con dwoc goi la may trang thai htru han (Finite
|| State Machine - FSM). Thuwdng c6 md hinh nhw sau

[l Dau vao Paura

N
7

Mach té hop

Cac mach lat

| clk

% e 4 buwdc thiét ké mach tuan ty

J — Veé lwoc do trang thai tir yéu cau

— Lap bang trang thai ttr so' d6 trang thai

I — Xay dwng ham luan Iy tlr so do trang thai

— V& so dd mach luan Iy va th&r nghiém
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L st V& lwoc do trang thai

|"|\

« Tl yéu cau bai toan, xac dinh cac trang thai can
" thiét va cac chuyén doi trang thai cé thé xay ra

Piéu kién dau vao Két qua dau ra

Cac
| trang thal /ED

\ "

Chuyén dbi trang théi
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.. Soeeren Vi dy vé lwoc do trang thél

7

« Yéu cau: xay dwng mach dém nhij phan 2 bit véi tin hiéu
| diéu khién i

— i = 1: cAc trang thai lan lwot bién doi

00 201 a10a 11 a 00

[l — i=0:trang thai khdng dbi

/| 1/00 1/10

S,.= =10
. 3 1/11 2
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OGN THONGTh Lap bang trang thai

a

<= Dé quan Iy n trang thai, can dog,ntimach lat J|K|Q
s Lwa chon loai mach lat (D, JK,...) 010]Q
» Vidu ALl
| /'~ P& quan ly 4 trang thai (00, 01, 10, 11), c&n 2 mach lat | 0 B
— Chon mach lat JK 1]11]Q

[ Trang thai Trang théai ké tiép | Mach 1at 0 | Mach lat 1

Ll hién hanh | Pau vao ~Pau ra

| pl pO | nl no JO KO | J1 K1

0 0] 0] 0] 0] 0 X 0] X

0 0 1 0 1 1 X 0 X

0] 1 0] 0] 1 X 0] 0] X

0] 1 1 1 0 X 1 1 X

1 0] 0] 1 0] 0] X X 0]

1 0 1 1 1 1 X X 0

1 1 0 1 1 X 0] X 0]
1 1 1 0 0 X 1 X 14-,




I

w|

T

& Sbeswen  Xay dung ham luan ly

k

o CO thé str dung phwong phap dai sé Bool hodc phwong

phap ban doé Karnaugh

Trang thai hién hanh | Pau | Trang thai ké ~DPaura | Mach 1at0 | Mach lat 1
T X! p0 vaol nil no JO KO | J1 K1
0 0 0 0 0 0 X 0 X
0 0] 1 0 1 1 X 0 X
0 1 0 0 1 X 0 0 X
0 1 1 1 0 X 1 1 X
1 0 0 1 0 0 X X 0
1 0 1 1 1 1 X X 0
1 1 0 1 1 X 0 X 0
1 1 1 0 0 X 1 X 1
Nplolo|1]1 plofo|1]1 plofo|1]1 plofo|1]1
i 011|110 [ O|1(1]0 [ O|1]1]0 [ O11]1{0
1 0 X | X 0 X X 0 X | x 0 X | X
1 (2] x[x[d 1 |ixJ1LL1[X L | X x 1| x |x 1
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v

= Khoa ~ A ~n , . > " A
- coneNeETHONGTN - \/@ sor O mach luan ly va thir nghiém

BH Khoa hoo T nhign TPHCHK
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: Khoa

- CONG NGHE THONG TIN

.~ BH Khoa hoo Tw nhign TPHCH

*

Thanh ghi dich

*

- Thanh ghi dich (shift register) 4 bit dwege tao tw 4 mach lat D voi day

—

= -‘_'_—_._,_'_"—__—__j‘nl_—::

f/ bit nap 10010000 p
CLK

D

D,

Q
Q

0|

A

X

i
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