BAI 1-1
HE THONG SO PEM
I- KHAI NIEM
1- Dinh nghia

Hé thong dém 1a tap hop tat ca cdc ky hiéu va quy tic dé biéu dién cdc so.

2- Phan loai
a) Hé théng d€m khong cd vi tri
Gi4 tri cia moéi chit s6 khong phu thudc vao vi tri ciia né nam trong con s@
biéu dién.

Vidu: hé d6m La ma, s6 XXIII = 23 don vi, s6 XXXIX= 39 don vi. Chit s6 X
luon bang 10 don vi, khong phu thudc vao vi tri ctia né. Hé dém nay cong kénh nén it
dung.

b) Hé théng d€m c6 vi tri

Gi4 tri ciia mdi chit s6 phu thudc vao vi tri cia né nam trong con s6 biéu dién.

-Vi du: hé dém thap phan: S6 1234 ¢6 s6 4 = 4 don vi; s6 4321 ¢6 s6 4 = 4.10°
don vi. Chit s6 4 luon phu thudc vao vi tri ciia n6. Hé dém nay gon, dé biéu dién nén
duoc dung phd bién.

- He thong dém ¢ vi tri, gom: hé thap phan, hé nhi phan, hé bat phan, ...

II- CAC HE BEM THEO VI TRI
Mot s6 d€m N bat ky, ¢6 thé gém ca phan nguyén (N,) va phan phan (Np):

N =N, + N; (1)
S6 N dugc biéu dién dang:
Ng=a,,a, .. aay,a,a, ..a, (2)

Trong do:
N :s0 dém bat ky cua moi hé d¢€m
B :cos6ctahé dém (so ky tu phan biét)
n :s6 chit s6 trong phan nguyén
m :sO chit s6 trong phan phan
a ., :chit s0 c6 nghia 16n nhat
a,, - chitso conghianho nhat
- Tong quét c6 thé bi€u dién s6 N theo co s6 B ddi dang da thitc sau:
Ng=a,, B, +ta,B,+..+aB +a,B,+
+a,B, +a,B, + . +a,B, 3)
hoac: N, = ZaB, 4)
Trong d6:  i=0 +(n-1), twong ting véi phan nguyén
i = (-1) =(- m), tuong tGng vGi phan phan
va 0<a, <B-1 (i=0,1,..,n-1).
1- Hé thap phan (Decimal)



- Co's6 B =10, ding 10 chit s6 tir (0+9) d€ biéu dién moi s0.

- MOi vi tri s6 bat ky déu ¢6 trong s6 gap 10 1an s6 ¢6 vi tri bén phai ké nd.

- Dang téng quét: N, = Za,10 (35)

- Vi du: 143,75(10) = 1.10* + 4.10" + 3.10° +7.10" + 5.107

- He thap phan duoc dung phé bién trong doi song sinh hoat.

2- H¢ nhi phan (Binary)

- Co's6 B=2, dung 2 chit s6 0 va 1 dé biéu dién cic s0.

- Mai vi tri s6 (con goi 1a bit: Binary Digit ) chi 14y gia tri 0 hoac 1.

- Dang téng quat: N, =Za?2' (6)

Vidu: 1011,112)=1.2° +0.2* + 1.2' + 1.2° + 1.27" + 1.27

- Hé nhi phan duoc dung rong rai trong cac mach so.

3- H¢ bat phan (Octal)

- Co s6 B =8, dung 8 chit s tir (0+7) dé biéu dién.

- Mbi vi s6 ¢6 8 ma s6 (a= 0+7).

- Dang tong quét: N = Za; 8' (7)

Vidu: 37414 =3.8"+7.8"+48"+ 18>

- Hé dém co s6 8 gon hon hé nhi phan nén thuong ding nhiéu trong ky thuat
may tinh.

4- H¢ thap luc phan (Hex: Hexadecimal)

-Cos6 B=16, mdi vi s6 ¢6 16 ma s6: 0 =9, A (10), B(11), C (12), D (13), E
(14), F (15).

- Dang tong quat: N6 = Za=16' (8)

Vidu: 2A,7F 5, = 2.16' + 10.16° +7.16" + 15.167

- Hé dé€m co s6 16 gon hon hé co s6 2 va 8 nén duoc dung phé bién trong k§
thuat may tinh. )
III- CHUYEN bOI GIUA CAC HE PEM

1- Hé nhi phan va hé thap phan

a) Tu hé¢ 2 sang h¢ 10

- Viét s6 nhi phan dudi dang da thic (3), cong tat ca cac s6 hang theo gia tri s6
thap phan. Két qua cong duoc sé€ la dang thap phan cua so6 nhi phan da cho.

Vidu: 1011,01,, = 1.2°+022+12'"+1.2°+ 02" +1.27

= 8+ 0+2+1+ 0+0,25
= 11,25, 9)

b) Tur hé 10 sang hé 2

- Phan nguyén

+ Lay phan nguyén chia cho 2, ghi lai s6 du vira chia, dugc bit nho nhit.

+ Lay két qua ctia phép chia & trén, tiép tuc chia cho 2, ghi lai s6 d vira chia,
duoc bit ti€p theo.

+ Tiép tuc lam nhu trén cho dén khi két qua nho hon 2 (khong chia hét cho 2)
thi dimg, duoc bit 16n nhat.

- Phan phan



+ L4y phan phan nhan véi 2. Néu két qua 16n hon hoic bang1, ghi lai s6 1. Néu
két qua nho hon 1, ghi lai s6 0, dugc bit 16n nhat.
+ Lay phan phan ctia phép nhan & trén, ti€p tuc nhan véi 2 va lam nh trén cho
dén khi dat do chinh xac can thiét thi dimg lai. Ghi lai s6 nguyén, dugc bit nho nhat.
Vi du: 13,6875, = 1101,1011,,,
Phan nguyén: 1101
13:2=6,dul = dugca,=1
6:2=3,du0 = dugca, =0
3:2=1,dul = dugc a, =1
1:2=0,dul = dugc a; =1
Phan phan: 1011
0,6875 x2 =1,375 =1+0,375 = dugca, =1
0,375 x2 =0,75 =0+0,75 =dugca,=0
0,7 x2 =15 =140, = duoca,=1
0,5 x2 =1 =1+0 = duoca,=1
2- H¢ nhi phan va hé bat phan
a) Tu hé¢ 2 sang hé 8
- Vi 2’ =8, nén mdi vi tri s6 trong hé 8 twong tng mot nhém 3 bit cta hé 2.
- Khi d6i: chia phan nguyén ctia hé 2 thanh tiing nhém 3 bit bat dau tir bit 2° va
phan phan bat dau tir bit 27
- Dung 8 chit s6 cua hé 8 thay cho 8 chit s6 tuong ting cia nhom 3 bit.
Vidu: 10110101,00111101,, = 265,172,
Vidu: 10110101,00111101(2) = 265,172(8)
Chianhém: 010 110 101 , 001 111 010 ,,
Kétqua : 2 6 5 , 1 7 2 4
b) Tir hé 8 sang hé 2
- Thay mot chit sO trong hé 8 bang nhém 3 bit cua hé 2.
- Vidu: 5 1 2,3 0 4 4
= 101 001 010,011 000 100 ,,
3- H¢ nhi phéan va hé thap luc phan
a) T hé 2 sang hé 16
- Vi 24 =16, nén mdi vi s6 cua hé 16 tuong (ing véi mot nhém 4 bit ctia hé 2.
- Khi d6i: chia phan nguyén cta hé 2 thanh tiing nhém 4 bit bat dau tir bit 2°va
phan phan bat dau tir bit 2.
Vi du: 10011011011,1001111(2) = 4DB,9E(16)
+ Chia nhém: 0100 1101 1011 , 1001 1110
+ K&t qua: 4 D B , 9 E 6

b) Tur hé 16 sang h¢ 2

- Thay mot chit s6 trong hé 16 bang nhém 4 bit ctia hé 2.
- Vi du: 7 F A, C 6 s
Kétqua: 0111 1111 1010, 1100 0110

3



hoac : 111 1111 1010, 1100 O11

IV- BIEU DIEN SO TRONG CAC HE BPEM
1- V€ hé dém
2- Vé dau phay
3- Vé ddu

BAI TAP
1- Déi cac so sau:
a) 1011010,101,, sang h¢ s6 10; 8 ; 16.
b) 678,42, sang h¢ 2; 8; 16.
c) 734,254, sang h¢ 2; 10; 16.
d) 8AFD,C4A 4 sang he¢ 2; 8; 10.
2- Lam tat ca cac bai tap trong tai liéu.
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BAI 1-2: CAC LOAI M -
I- KHAI NIEM
1- Dit van dé

- Trong cac hé thong dién tr s6 (mdy tinh, dién thoai s6..), di liéu doc truyén
hay xir Iy & dang nhi phan gém cac bit O va 1. Vi vay phai bién déi cdc chit cdi, chit
s0, ky tu dac biét,.. thanh dang nhi phan.

- Viéc bién déi cdc chit cdi, chit s6,.. (goi chung 1a cdc phan tir mang tin) thanh
sO nhi phan nhw trén goi 1a qua trinh ma héa.

- Mot s6 nhi phan n bit ¢6 thé biéu dién cho 2" phan tir tin khac nhau véi gid tri
thap phan tir: 0 + 2™'. C4c s6 nhi phan (hay mot nhém) n bit d6 goi 1a ma (code) cua
phan ti tin tic.

2- Phan loai

C6 nhiéu loai ma doc tao ra dé thuc hién cdc muc dich va nhiém vu khic
nhau.Thuong chia thanh ba nhém co ban:

+ Céc loai ma dung dé ma héa cac ky tu so;

+ Cédc loai ma dung dé ma hoa cac ky tu khac;

+ Cac loai ma phat hién va sura sai;

Ta chi xét mot s6 ma thong dung
II-C_clo*im-

1- Ma s6

- Thuong dung cic loai ma: nhi phan; nhi - thap phan (BCD: Binariy Coded
Decimal); thura 3; Gray; 7 doan;...

- Ngoai ra con chia thanh hai loai: cé trong s6 (trong s6 clia cac ky hiéu nhi
phan phu thudc vao vi tri cua ching trong tir ma) va khong cé trong so (trong so cua
cac ky hiéu nhi phan khong phu thudc vao vi tri cia ching trong tir ma) .

- Bang 1 12 mot s6 loai ma so dién hinh.

a) Ma nhi phan

Duing s6 nhi phan n bit dé biéu dién cdc s6 thap phan, vi du: s6 nhi phan 4 bit c6
cac tr ma 0000 + 1111 biéu dién s6 thap phan tir 0 + 15. C6 trong s6 sap xép tir thap
dén cao (tinh tir phai sang trai) la: 8, 4, 2, 1.

b) Ma BCD (Binary Coded Decimal)

- Dung tir ma nhi phan ¢6 do dai 4 bit d€ ma héa cho 10 chit s thap phan.

- Tuy theo cach str dung 10 trén 16 t6 hop ma nhi phan 4 bit ma ta c6 céc loai
ma BCD khéc nhau.

- Mot s6 ma BCD thuong gap:

+ BCD - Norman (NBCD) 1a ma BCD don tri va c6 trong s6 (8,4,2,1) nén con
goi la ma BCD 8421.



+ Trong ky thuat con sit dung ma BCD cé trong s6 khac, nhu: 2421, 5121,
5421, 7421,...

S6 thap | Manhi | Ma BCD |Ma thira 3| Ma Gray | Grayd3 | Ma 7 doan
phan phan abcdefg
0 0000 0000 0011 0000 0010 1111110
1 0001 0001 0100 0001 0110 0110000
2 0010 0010 0101 0011 0111 1101101
3 0011 0011 0110 0010 0101 1111001
4 0100 0100 0111 0110 0100 0110011
5 0101 0101 1000 0111 1100 1011011
6 0110 0110 1001 0101 1101 1011111
7 0111 0111 1010 0100 1111 1110000
8 1000 1000 1011 1100 1110 1111111
9 1001 1001 1100 1101 1010 1111101
10 1010 1111 1011
11 1011 1110 1001
12 1100 1010 1000
13 1101 1011 0000
14 1110 1001 0001
15 1111 1000 0011

c) Ma du 3 (thira 3)

DPuoc tao ra tir ma nhi phan bang cach cong thém 3 don vi (tic 0011) vao tir ma
BCD 8421 tuong tng.

d) Ma Gray

+La loai khong c6 trong s6, céac tir ma ké can nhau chi khac nhau & mot bién so.

+ Puoc suy ra tir ma BCD8421, ké tir 01 12 giong nhau, tir 2 <9 & BCD 8421 ct
s6 nao ding bén phai s6 1 khi sang Gray phai d6i sang 0 (nguoc lai).

d) Ma Gray du 3

Dugc tao ra tir ma Gray béang céch léch di 3 hang. Vi vay n6 ¢6 dac diém giong
nh ma Gray.

e) Ma 7 doan

- Do dai tir ma 1a 7 bit, thudng dung dé diéu khién 7 thanh phat sdng (diot phat
sang: LED) con goi la den LED 7 doan.

- bén LED duoc cau tao tong tng véi cac sO thap phan nhu hinh 1.

- Ma 7 doan thuong dung trong k¥ thuat do Iudng, dé€ chi thi cac phép do.




Hinh 1: Bén LED 7 doan va cac so tuong ung

2- Ma ky tu

Ngoai cac loai ma chit s6 con cac ma chit cai va ki tu dac biét (cac loai dau, ki
tw do hoa ...). Hién nay dung phé bién hai loai ma sau

a) Ma ASCII

+ Ma ASCII (American Standard Code for Information Interchange): ma trao
d6i thong tin theo tiéu chuan M§, dung 8 bit d€ ma héa cho mot ky tu, trong dé 7 bit
biéu thi cc tin tidc, bit thit 8 1a bit kiém tra (parity) chin 1¢& dé phat hién va sira 16i khi
truyén tin.

+ Ma ASCII dU'gc dung pho bién trong k§ thuat may tinh va cdc hé thong thong
tin so.
+ Vidu: ma ASCII cho chit cdi va mot s6 ki tu dac biét nhu bang 2.

Ki tu Ma ASCII Ma EBCDIC
100 0001
100 0010
100 0011
100 0100
011 0000
011 0001
011 0010
010 0100
010 1010

b) Ma EBCDIC

- EBCDIC (Extended Binary Coded Decimal Interchange Code): ma trao déi
nhi thap phan m& rong, dung 8 bit dé ma héa cho mot ky tu, do d6 c6 nhiéu biéu
tuong va dac trung hon ma ASCII.

- EBCDI dugc dung phé bién trong céac hé thong so ¢6 kich thude 16n.

AN IE N =Y wilell--1F 2

3- M3 stra sai



- Ngoai cdc bit mang thong tin con c6 mot so bit duoc thém vao dé phat hién va
stra sai.

- Pon gian nhat 1a ma chan 1€, khi d6 bit thém vao goi 1a bit chan 1¢ (Parity bit).

- M sira sai dugc dung phé bién trong k§ thuat thong tin.

M3 ASCI va EBCDIC ctia mot s6 ki hiéu, biéu tugng

K{ hiéu, biéu ASCII EBCDIC
tuong
Spase 010 0000 0100 000
! 010 0001 0101 1010
# 010 0011 0111 1011
$ 010 0100 0101 1011
& 010 0110 0101 0000
A 100 0001 1100 0001
J 100 1010 1101 0001
Q 101 0001 1101 1000
y4 101 1010 1110 1001
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BAI 1-3:
CAC PHEP TINH SO HOC

I- CAC PHEP TINH TRONG HE PEM HAI

1- Phép cOng

- Cong hai s6 c6 mot chir s6:
0+0=0
0+1=1+0=1

1 + 1 =0, nh6 1. S6 nhé dugc cong chuyén tiép sang s6 c6 gid tri cao hon
k€& tiép.

- Cong 2 s6 ¢6 nhiéu chit s6:
+ Cach tién hanh:
Ghi két qua cong khong ¢6 nhé & bén dudi hai s6 hang can cong véi nhau (1).

& dong tiép theo (2), ghi cdc s6 nhG (da duoc chuyén 1én hang trén theo bang
cong).

Cong két qua (1) va (2) theo ding tha tw cua cac chit sO trén ting hang ta c6
tong cudi clng.

2-Phép tru

- Suy ra truc ti€p tir phép cong:

0-0=0 (a)
1-0=1 (b)
1-1=0 (c)
0-1=0, nhé 1 (d)

Dé thuc hién ( 0-1), phai muon 1 & cot cao hon, nén phai nhé 1 dé trir tiép
vao cOt k€& sau.



s,

Chu ¥: néu lay mot s6 c6 chit s6 1 dau tién va sau n6 l1a n chit s6 0 trir di 1 thi
két qua la mot s6 cé n chir s6 1. Vi du:

- Trlr hai s6 nhiéu hang:

+ Néu trir s6 0 cho s6 1 thi phai muon 1 tir hang trudc va tién hanh nhu biéu
thic (d). Viéc muogn s6 hoan toan tuong tu nhu phép trir & sO thap phan.

+ Vi du:

So tru 11110011
S6 bi tru _10110110
Két qua 00000001
3- Phép nhan

- Nhan hai s6 1 bit:
0x0=0
Ox1=1x0=0
Ix1=1
- Nhan hai s6 nhi€u bit:
+ Cach tién hanh : thuc hién nhan lién ti€p nhu & hé thap phan.
+ Vidu:

- Trudng hop s6 nhan, s6 bi nhan hoac ca hai déu c6 phan nguyén va phan thap
phan thi cach nhan hoan toan tuong tu nh & hé thap phan.

Vi du:
4-Phép chia



Phép chia trong hé hai cling thuc hién tuong tu nhu phép chia trong hé 10 va c6
hai truong hop: so bi chia 16n hon s6 chia va s6 bi chia nho hon sé chia. .

a) SO bi chia 16n hon s6 chia

- Vi du: chia s6 11010111 cho s6 10110 , két qua cho phép 14y 2 s6 & phan
phan

b) S6 bi chia nhod hon s6 chia
II- CONG SO BCD
1- Khi tong < 9

- Vidu: 0101 (5) Cong binh thudng
0100 4)
1001 9)

2- Khi téng > 9
- Vi du: 0101 (5)
_I_
0111 7)
1100  (12) Khong hop lé

+
0110 (6) Cong thém 6 don vi

00010010 (12) BCD dung

M- CONG - TRU'SO HEXA

1- Cong s6 Hexa

- Néu tong < 15, biéu dién binh thudng;

- Néu tong = 16, trir di 16 vanhd 1 dén vi tri k€ ti€p.

2 - Trir s6 Hexa (TL).

LAy s6 bu 2 cua s0 trit roi cong véi s6 bi trir.
* Lay s0 bu 2 clia s6 hexa:
- PP1: d6i so hexa thanh so nhi phan, 16i 1ay so b 2, sau d6 ddi lai s6 hexa;
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- PP2: 14y F trir di moi ki s6, sau d6 cong thém 1.

* Thuc hién phép trir s6 hexa:
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BAI 2-1: CO SO PAI SO LOGIC

I- KHAI NIEM
1- Pai s6 logic
- Trong thuc t€ luon ton tai hai khai niém thong nhat nhng doi 1ap nhau. Vi du:

bung - Sai
That - Gia
Ngay - §82m ... (1)
hokc hai tring th_i lum viOc cfia transistor:
Thang - Tt (2)

C.c quan hO (1) v (2) ®-Tc gai Ip quan hO logic.
- C«ng cd to,n héc drng ®0 m« tf ¢ c quan. hO logic (1), (2) n2u tr2n gai Iy @7
se logic hay ®i sé BOOLE (do George Boole ®0 x{ ng VHO g+a th0 ki 19).
- 81j se logic chf ding hai ch+ sé 0 vy 1 ®0 bilu d|O[1 c.C quan hO (1), (2).
- §1i se logic Iu c«ng cd to,n héac @0 phen tich vy thi0t kO mich sé.
11- BIEN VA HAM LOGIC
80 m« t] (didn gifi) c,c qu, trnh (tring th, i) logic, ngéi ta ding bidn v hum
logic
1- Bién logic
+ChotEpB = 0,1 , X gai lubi0n logic nOu X; thuéc B.
+ KY hibu: A, B, C,... hokc X,, X,, X..
+ Bi0n logic chd nhEn mét trong 2 gi, trb 0 hokc 1.
2- Ham logic
+ Mét hum phd thuéc c_ ¢ bidn logic, gai Iy hum logic.
+ KY hiOu: f( A, B, C,...) hokc f (Xy, X,, X5)
+ Hum logic cong chf nhEn mét trong 2 gi, tr 0 hokc 1
+ Hum ®-n gifn: gadm 1 ®0n 2 bidn, géi Iy hpm logic ¢ bYn.
+ Hun n bidn: f (X, Xa Xgyeeey X)), gdi I hum phgc t1p
+ Mai hum phgc tlp ®0u c& th0 bilu didn b»ng ¢_c hum ®-n glﬂn
Tam I%i : trong ®1i sé logic thx bidn v hum Ioglc ®0u chl IEy gi_ trb 1 hokc 0.

I1I- CAC CONG THUC VA DINH LY TRONG DAI SO LOGIC
1- Quan hé giita c4c hing s6

0.0=0 0+0=0 0=1
0.1=0 0+1=1 1=0
1.1=1 1+1=1

2- Quan hé giita bién s6 va hing s6
X.1=X X+1=1
X.0=0 X+0=X
X.X=0 X+X=1

3- Cac cong thiic twong tu dai s6 thudng
-LuI;tg[aoho n: X,. X, =X,.X,
- Lukt kOt hp: X + X2 X2 + X
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) (Xp+ Xp) + X=X + (X, + Xy)
Xi+ Xy Xy = (X + Xp) . (X + Xy)
4- Cac cong thirc dac thu chi c6 trong dai s6 logic

- LUEt®&ng nhEt:  X. X=X X+X=X
- 8fnh If Demorgan: X, . X, =X, + X,
X+ X=X, X,

- LuEt hopn nguy@n: X =X
5- Mot s6 cong thitc thudng dung khéac
X, X, + X, Xy = X,
X+ X X, = X,
X+ X, X, = X+ X,
IV- CAC PHEP TOAN VA CONG LOGIC
1- C4c phép todn va cdng logic co ban
- C& 3 quan h0 logic c- bfn: VA, HOAC, phii @nh
- C,c bibu thec to_n hac m« t] ¢, c quan hO logic n2u tran géi Iy ¢, c phbp to_n
logic ¢ bin.
T-=-ng @ng Iy 3 php to_n logic ¢ bfn: nhon logic (VA) ; céng logic (HOAC) ;
®fo logic (PHU DINH).
- M2ch @i0n t--ng gng @0 thuc hidn c_c phPp to,n logic ¢~ bfn géai Ip ceng
logic ¢c- bffn AND, OR, NOT.
a- Nhan logic (AND)
- Biu thac: y=X;. X, . ... X,

y=1khi méaix=1 " N Y
y= 0 khi ca mét x=0 L 2
- VY do viin=2 0 0 0
- Bfng chOn ly: 0 1 0
- Ky ﬁiou : g % Y=XX | 1 0 0
1 1 1
X,
b- Cong logic (OR: HOAC)
- Biu thgc: y= X, + X, + ...+ X,
y=1, khica mét x,=1 X X5 Y
, y= 0, khi méi x;=0 0 0 0
- VY do6 vii n=2 0 1 1
- Bﬂng_gh@n ly: 1 0 1
- Ky hiQu : 1 1 1
X1 Y= X+ X,

X,
c- P4o logic (NOT: PHU DINH)



- Bilu thac: y = x
y=0, khi cA mét x=1
y=1,khimaix=0

- Bfing chén ly:

- Ky hiQu : «
X |y
0 1
110

2- C4c phép toan va c6ng logic khic
a) Nhan - phti dinh (NAND)
- BiOu thac: y =X X; .- X,
y =1 khi cd métx;=0
y =0 khiméi x,=1
-V do viin=2

- Bfing chén ly: X4 X5

- Ky hiQu :

P, OO
RORrOo
oOrrr|<

b) Cong - phu dinh (NOR)

- Biu thgc: y = X F X,F . ¥ X,
y =1 khi cd méi x,=0
y =0 khimét x;=1

- VY db viin =2

- Bfing chOn ly: X4 X

- Ky hilu :

PP OO
ROPRr O
Rroool|<

c) Cong m6 dun 2 (XOR)
- Bilu thac: y = X,® X, = XX, + X;X,
y=1 khi x; =X,
, y=0 khi x; #X,
-VYdo:viin=2

x|




BAI2-2: PHUONG PHAP BIEU DIEN HAM LOGIC

DAT VAN BE

Khi nghi2n cgu v xd Iy nh+ng vEn ®0 logic, ta c& th0 drng c_c ph--ng ph_p
kh, ¢ nhau ®0 bidu didn hum logic tTy theo ®%c ®i0m cfia hum logic cCn xbt.

Th-&ng dng ¢, c ph-=ng ph_p: Bfng chén ly; bidu thec logic; brxa C_c - néu...
I- BANG CHAN LY

M« tf quan h0 gi+a c_c gi, trb cfia hum sé t--ng gng vii méi gi, trd ca th0 ci
cfia bidn sé d-Ti ding bfng.

1- C4ch 1ap bang

X ¢ ®nh sé bidn vy te hTp bi0n: mci biln ca th0 IEy mét trong hai gi, trb 1 hokc
0, n0u ¢ n bidn thx sT ca 2n tz hTp c_c gi, trb kh,c nhau cfia chong.

- Li0t k2 tEt ¢ c_c te hTp gi, trb cfia bi0n (th-éng s¥p xOp theo tuCn td sé ®0m
nhp phOn).

- Thay gi, trb cfia m¢i te hTp biOn vio hum sé vy tinh ra gi, tre t--ng #ng cfia
hum, rai li0t k& thunh bfng.

-V{ dé: LEp bfing chén Iy cho hum sé

f(X3,Xz,X1) = Xy X + XpXg XXy

+ Hum c& 3 bi0n, n®n c& 2° = 8 ta hTp c_c gi, trb cfia biln

+ Thay gi, trb cfia c_c te hTp biOn vio hym sé vy tinh gi, trd cfia hum, ta ca
bfing 1:

X, | X, | X Y
0 0 0 0 0
1 0 0 1 0
2 0 1 0 X
3 0 1 1 1
4 1 0 0 0
5 1 0 1 1
6 1 1 0 X
7 1 1 1 1

Ché y: sng vii t& hTp biOn nhng hum kh«ng x_c @nh, ky hiu x, gai lp bfng
khuyOt. Khi ®a c& th0 chan t1y y: x =1 hofc x = 0, y nghla cfia hum kh«ng thay @zi.

2- bic diém

- 3 u®iOm:

+ Triic quan, kha nhCm IEn (trong c_ ¢ s& tay IC sé ®u c& bing chgc n"ng t--ng
gng vii bng chén ly ® m« tf chgc n"ng logic cfia IC).

~+ Ti0n ITi khi gTi quyOt mét nhiOm v thuc t0 & dng vEn @0 logic (trong thilt

kO mch se thx ®Cu ti®n lu k& ra bfing chén ly).
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- Nh-Tc ®i0m: Céng kOnh, phac tp khi sé bidn lin. Kh«ng th0 ding c_c c«ng
thec vy @nh 1y cfia @i se logic @0 tinh to,n.
I1- BIEU THUC LOGIC
DTng c¢_c phbp to_n AND, OR, NOT,...80 bi0u thb quan h0 logic gi+a c_c bi0n
trong hum.
Ca hai dng biOu diOn hum n bi0n, ®3 Ip: chuEn t¥c tuyOn (CTT) v chukn t¥c héi
(CTH).
1- Dang CTT (t6ng céc tich)
- C_ch IEp bilu thac:
+ Chy quan tom ®0n c_c tz hTp bidn my hym c& gi, trb brng 1. S& ICn hum ca
gi, trb 1 chinh Iu sé tich cfia biOu thac.
+ Trong mgi tich, ¢_c bi0n ¢ gi, tr> 1 vi0t nguy2n biln, ¢ c bi0n ca gi, trb 0
vilt ®fo biln.
+ Bilu thgc cfia hum f b»ng teng c_c tich @4.
- VY do: xBt 1% vf do trong bing 1.
+ Hum f =1 ti c_c t& hTp bidn eng vii gi_ trb thEp phon Iu 3, 5, 7 vy ¢, ¢ tich lu:
M5 = X3 X, X;
M5 = X3 X, X;
m; = X3 X, X;
+DIng CTT Iu: F=3X, X, + X3X, X; + XX, X
- Khi cho gi, trb cfia hum logic dii d*ng CTT, eng viic,cgi, trpf=1,gdiluc,c
Mintec (s& hing nha nhEt), ky hi0u m;, vii i Iy sé thEp phén eng vii f, =1.
Khi ®& dtng CTT ®-Tc vilt Iy:
f(X3X, X;) = my+ me + m, = £(3,5,7); N=2,6.
Trong ®a: 3, 5, 7 lu se thEp phén cfia c_c te hTp bidn eng vii f=1; N =2, 6 Iy sé
thEp phon ciia tz hTp biOn gng vii f = x (kh«ng x_c ®nh).
2- Dang CTH (tich céc téng)
- C,ch IEp bilu thac:
+ Chf quan tom ®0n c_c te hTp biOn my hum ¢ gi, trb br»ng 0. S& ICn hum ¢4 gi,
trd 0 chinh Iy se teng cfia biOu thec. ) ) )
+ Trong mgi teng, c,c biOn ca gi, trb 0 viOt nguy@n biOn, c,c biOn ca gi, trb 1
vilt ®fo biln.
+ Bilu thec cfia hum f b»ng tich c_c teng @4.
-V dé: Ta lEy I vi d6 trong bfng 1.
+ Hum f = 0 t%i c_c te hTp bidn @ng vii gi, trb thEp phén In 0, 1, 4 vy c_c teng
®-TC m« ty:
My = X3 + X, + X
M; =X;+ X, +X;
M, =%;+ X, + X,
+DIng CTH Ip: = (X5 + X, + Xp) (X3 +X + X)) (X5 +X; + Xy)



- 80 ®-n gifn khi cho gi, trb cfia hum logic d-ii ding CTH, gng vii c c gi, trb f
=0, gai ®4 Iy c,c Maxtec (sé htng Iin nhEt), ky hidu M, vii i Iy sé thEp phon gng
vii f,=0.

Khi ®& d*ng CTH @-Tc vilt Ip:
f(X;X, X)) =M, . M. M, =T11(0,1,4); N=2,6.
Trong ®a: M= X; + X, + X,
M, =X3+X,+X;, ; M,=X;+X,+ X,
0,1, 4 lugi, trd thEp phon cfiac c te hTp bibn mpf=0; N=2, 6 lpugi_ trd
thEp phén cfa te hTp bidn mp f = x (kh«ng x_c @nh).

- 3 u®i0m:

+ C_ch vi0t gén; tiOn ITi; tinh kh_i qu_t cao (do bidu di0n truc ti0p quan h0 logic
gi+a c_c bi0n).

+ RO dung s dong ¢, ¢ c«ng thac vy @nh ly ciia @i sé logic ®0 bi0n @i, lum
to,n.

+ TiOn cho viOc ding s- ®& logic ®0 thic hiOn hum se (chf cCn dlng c,c ky hiu
cfia ¢, ¢ caeng logic t-ng @ng thay th0 phBp to_n trong bidu thec hum sé , ta ST ca mét
s- ®a Ioglc)

- Nh-Tc: kh«ng truc quan nh bfng chén ly (khd x,c ®nh hum gng vii gi, trp
biOn mét ¢, ch tric ti0p ®&i vii c,c hum seé phac t1p).

[11- BIA CAC-NAU (KARNAUGH)
1- Cach xﬁy dung bia Cac-néu (bia K)
-Humcan bi0n, bxa c& 2n « (t-ng eng sT Iy s& hung v cét), mei «  gng vii meét
te hTp bi0n. C_c « ctnh nhau (hokc ®&i x@ng nhau) chf khc nhau mét bidn.
- Tr@n c_c cét vy hung (b®n ngopi bfng) ghi c,c te hlp gi, trp bi0n sao cho
nh+ng cét vu hpng ctnh nhau (hokc ®ei xeng nhau) chi kh,c nhau mét biln.
- Trong ¢, c « ghi gi, trb cfia hym gng vii gi, trb te hTp biln ti « 4.
Ding CTT thx « ¢ f = 0 théng ®0 tréng.
Ding CTH thx « c& f = 1 théng @0 tréng.
C.c « my hum kh«ng x_c ®@nh , ® nh dEu X.
- VY do: bra K cfia hum 3 bidn nh hxnh 1
+ D2Ing CTT: f (X3 X,X,) = Z(3.5.7); N = 2, 6 (htnh 1a).
+ DIng CTT: f (X3 X, X;) =11(0,1,4); N = 2, 6 (hxnh 1b).



BAI2-3: PHUONG PHAP TOI THIEU HAM LOGIC
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I- KHAI NIEM

1- Quan hé giita biéu thiic va mach logic

- 8fc ®iOm, quan hO gi+a c,c ding tich vy ding teng trong hum logic th-éng
th0 hiOn & c_c loti sau: OR-AND; AND-OR; NAND-NAND; NOR-NOR; NOR-
AND; ...

- VY do:
f= XX, + X; X3 = OR-AND
f= (X, + X3) (X, + X,) = AND-OR
=X, XX = NAND-NAND
f=x,+ X3+ X, + X, = NOR-NOR
f= XX, + X, X5 = NOR-AND

S6 dong c,c caeng logic: NOT, AND, OR, NAND, NOR,... @0 thuc hi0n c_c
hpm logic Iy thuEn ITi nhEt.

- Thic t0 cho thEy, mét hum logic ca th0 ®Tc m« tf brng nhilu bidu thec logic
kh,c nhau.

Vi dé:

f = XOX5 + X XoXa+ XXXt X XX, (1a)
= XX, + X X3t XoXg (1b)
= XX, + X, X3 (1c)

NOu drng cang AND v OR thic hi0n (1c), ta c& mich ®-n gifn nhEt.
2- T6i thiéu hdéa ham logic )
Tei thiOu haa (r6t gan) hum logic Iy qu, trxnh ®i ttm d*ng biOu diOn ®%i sé ®-n
gifin nhEt cfia hum.
- Moc ®¥ch: A
Seé bidn vu sé c.c sé hing ding tich (hokc teng) cfia hum logic Iy nha nhEt
nh-ng vEn thiic hidn @Tc chgc n"ng ®- ®nh (t-ng ®-ng vii s& cEu kidn t, ®¢ tin cty
cao, gi_ thunh rT hn,..).
- VY do: Bilu thec (1b) @-n gifin h-n (1a); bilu thac (1c) @-n gifn h-n (1b).
II- CAC PHUONG PHAP TOI THIEU HOA HAM LOGIC
1- Bién ddi dai s6 A )
- Dua vyo ¢,c @nh ly, c«ng thac, h0 quf vu tinh chEt ciia ®i sé logic @0 tin
hunh téi thiu haa.
1) f= XX + XX + XX, (6 c&ng)
= (XX + XX ) + (XX + X;Xp)
= X (X + X)) + X (X + %)
f=x, + X4 (1 cang)

2) f= xIx2 + x1x3 + x2x3



XIx2 + (x1+ x2)x3

= xIx2 + x1 x2 x3 (8bnh Iy Demorgan)
= xIx2 + x3 (c«ng thac 28).

2- Dung bia Cac-nau

a) Nguyén tic

- TiOn hynh rét gan theo 4 bwic:

+ B-ic 1: BiOu di0n hpum ®- cho tr2n bxa K theo ding CTT (hokc CTH).

- TiOn hunh rét gan theo 4 b-ic:

+ B-ic 1: Bi0u di0n hum ®- cho tr2n bxa K theo d*ng CTT (hokc CTH).

+ B-c 2: gép 2* « kO nhau ( hokc ®&i xgng nhau) theo ding CTT (hokc CTH).

Ca th0 kOt hTp cf « kh«ng x_c ®nh x, vii k I téi ®a (0 <k <n).

+ B-ic 3: TiOn hunh tei thidu c_c vRng ®- gép theo quy t¥c: nOu bidn npo kh«ng

thay @i gi trd thx gi+ 12, ng-Tc 1%i nOu bi0n thay ®zi gi, tr thx loti. KOt quf:

nhEt.

Gép 2« sl loi ®-c 1 biln.
Gép 4« sl loti ®-Tc 2 biln.
Gép 2 « sI loti ®-Tc k bidn (0 <k <n).
- B-ic 4: Vi0t hum ®- téi thidu b»ng bilu thac.
C4 th0 tiOn hunh teéi thiOu theo d*ng CTT hokc CTH.

+ VRng gép cung lin cung tét, vx ¢ c thda se nhkn ®-Tc sau khi téi thiOu sl Yt

+ V/Rng gép sau phYi c& it nhEt mét sé hing ch-a ®-Tc gép é viRng tr-ic ®4.
+ Mét « ca thO tham gia nhiOu ICn gép.
+ 4 « & 4 gac ciia bxa C,c - nbu cong géep ®-Tc vii nhau.
b) Dang CTT
- VY do: Tei thiOu haa hum
f(xx%, %) =21, 5,6, 7, 11, 13 ; (N=12, 15)

b) Dang CTH
- T--ng t0 nh & d*ng CTT nhng ti0n hunh téi thilu vii ¢, c « 0 vy x.
- VY do: Tei thidu haa hum

f(X3X,X,X,o) =T1(3,5.6.7,12,13) ; (N=10,2,15)
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BAI3-1: NHONG VAN BE CHUNG VE VI MACH SO

I- KHAI NIEM

- Mach s6 (Digital Circuit) 12 mach dién dugc thiét k€ dé tao dién thé dau ra
(hoac dau vao) roi vao cac khoang dién thé€ tuong tng véGi cac muc logic 0 va 1 nh trén
hinh 1.

SV

U, (hoac U) ov__2 | !

U, | MacH | U
— s0 > 1
U, (hoac U,) 5Ve———

ov

Hinh 1: So d6 khoi mach
sO va muc dién ap vao/ra
- Mach logic (Logic Circuit) 1a mach s6 hoat dong tuan theo tap hop quy tac
logic nhat dinh.
- Pugc ché tao & dang IC, mdi IC s6 ¢6 moét chitc nang xac dinh va dugc ché tao
theo tirng cong nghé thich hop.
- Hién nay, cdc IC s6 thong rat da nang va c6 thé sir dung linh hoat trong nhiéu
thi€t bi dién tr s6 khac nhau.
- Vi mach s6 gom:
+ Céac mach don gian: cong logic co ban NOT, AND, OR, ...; mach dém;
mach don kénh, phan kénh;...
+ Cac mach phiic tap: bo nhd; mach vao/ra dit liéu; mach diéu khién ngoai vi
trong cac may vi tinh; bd vi xur 1y; ...
- IC s6 duoc st dung rong rai trong nhiéu linh vuc, nh: thong tin, do ludng, di€u
khién,...
- Phan loai:
+ Theo ban chét cua tin hiéu dién vao/ra: Vi mach tuong tu (Analog) va vi mach
sO (Digital)
+ Theo miuc do tich hop:
Vi mach c¢& nho: SSI (Small Scale Intergration).
Vi mach c& vira: MSI (Medium Scale Intergration).
Vimach c& 16n: LSI (Large Scale Intergration).
Vi mach cuc 16n: VLSI (Very Large Scale Intergration).
+ Theo cong nghé ché tao: Don cuc va ludng cuc
II- CAC BDAI LUONG VAT LY MO TA DULIEU VAO/RA
1- Biéu dién bing tin hiéu dién thé




2- Bi€u dién bang tin hiéu xung
I1I- CAC THONG SO KY THUAT
1- Mtc logic
2- Tré truyén dat
3- Cong suat
4- Do 6n dinh nhiéu
5- Kha nang mic tai vao/ra
6- Cac tham so6 dong/ ap
7- Gi6i han nhi¢t do,...
IV- CAC DANG VI MACH SO
1- VIMACH SO THEO CONG NGHE LUONG CUC
- Ché tao dua trén co sd transistor ludng cuc nhng phic tap hon loai don cuc.
- Duing phé bién hién nay: ho logic ludng cuc bao hoa va khong bao hoa.
a- Ho logic ludng cuc bao hoa
- RTL : (Resitor Transistor Logic : Dién trd- Tranzito- Logic).
- DTL : (Diode Transistor Logic : Di6t- Tranzito- Logic).
- TTL : (Transistor Transistor Logic : Tranzito- Tranzito- logic).
b- Ho logic ludng cuc khong bao hoa
- ECL : (Emittor Coupled Logic : Logic ghép emito chung).
- Schottky TTL : (TTL dung diot schottky), day 1a ho tiéu chuin dung dé xét
céc ho khac vé miic logic .
Muic 0: (0 +0,8)V.
Muc1:(24+5)V.
Tiéu biéqu, 12 ho 74 xx ; 74Lxx ; 74Sxx ; 74LSxx ...
2- VIMACH SO THEO CONG NGHE BbON CUC
- Pic diém:
+ Ché tao dua trén cac transistor truong.
+ Mat do tich hop cao, cong suét tiéu thu nho.
+ Don gian, dé ché tao, gia thanh ré.
- Tuy theo loai MOSFET ma vi mach ché tao theo cong nghé nay dugc chia
thanh cac ho sau: PMOS, NMOS, CMOS.
Tiéu biéu 1a ho 4000/14000; 74 HC/HCTXxX; ...



BAI3-1:  MACH PIEN CAC CONG LOGIC CO BAN

I- CAC KIEU MACH RA CUA VI MACH TTL

1- Mach ra kéo 1én thu dong ( passlv-pull- up)

- Thuat ngtt kéo 1én, con goi cung cap dong hoac kéo xudng, con goi thu nhan
dong dé cap dén viéc cung cap dong va thu nhan dong cua céc transistor & mach ra cic
vi mach so. +U

cC

EEEI T _CL

Hinh 1.

+ C= Cypgpt G - tu ky sinh

+ Nguyén ly: khi T tat, Ura & mic cao (H). Tu C; doc nap dién. Khi T thong
bao hoa, tu C; phdng dién, Ura & miic thap (L).

2- Mach ra kéo lén tich cuc (Active- pull- up)

Mach con ¢6 tén mach ra cot cham (Totempole).

+U..
RC
amml T()
D
Ra
mmml Tl
Z
Hinh 2.

+ Mach ¢6 : Zra = Z; bdo hoa , nén Zra rat nho.



+ Nhugc diém: D& hong mach khi néi chung cdc dau ra. Vi du: hinh 2b, mach
s€ hong khi T, ,T’, cung thong hoac T’, , T, cling thong (mot dau ra & mic H, mot dau
ra ¢ muc L).

+U, +U

C

3- Mach ra ho colecto (open collector)

- Mach c6 thé dugc stt dung nhu mach logic thong E‘l?gln%’béng cdch mac thém
Rc lén nguon.
Gia tri cia Rc (¢d vai tram Q + vai kQ) phu thudc vao tai mic & dau ra (c6
thé 1a TTL khdc, LED,...).

¢ Ra

i

Hinh 4: N6i chung nhiéu dau ra mach ra hd colector
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Chuong 3
CAC MACH 1O HOP THONG DUNG

3.1 MACH CHUYEN POI MA
l. Kh&i niém
Trong cdc hé thong dién tlr s6; cac mach chi ¢6 thé ché€ bién cdc bit 1 va 0 (ngon
nglt mdy - tin hiéu xung- tin hiéu s6- hé nhi phan). Tuy nhién hé nhi phan ciing c6 thé
ton tai dudi nhi€u dang khac nhau ma ta goi la cdc dang ma (da dé cap & chuong 1).
Vi du: M6 hinh lam viéc cia mot may tinh loai don gian nhu hinh 5-11.

§Cu vpo bun phim

789 I I
456 — M- ho, s Tinhto,n Gifi m- —
123 | 1
(se thEp phon) Nhb phon §Cu ra hiOn th
(sé thEp phon)
Hinh 5-11

Nguon s6 liéu vao tir ban phim 1a s6 thap phan (coi 1a ma thap phan). Qua trinh
tinh todn Ia tin hiéu s6 (ma nhi phan). Sau khi tinh todn xong phai dua tr& vé tin hiéu
(dang ma) ban dau thi con ngudi méi hiéu duoc; do vay cin c¢6 phan mach trung gian dé
chuyén tir ma thap phan thanh ma nhi phan goi 1a ma hod; sau d6 lai phai chuyén két qua
tlr ma nhi phan trd vé ma thap phan goi la giai ma.

Thong thudng chuyén déi tir ki hiéu (dang ma) quen thudc véi con ngudi sang mot
ki hiéu (dang ma) khong quen thudc véi con nguoi binh thuong thi goi 1a ma hod va qua
trinh chuyén d6i nguoc lai goi 1a giai ma.

Trén ban phim cta may vi tinh khong chi ¢6 cac s6 thap phan ma con c6 cac chi
cdi, cac ki hiéu, cic dau ..... khi tdc dong déu dugc chuyén thanh tin hiéu s6 thong qua
mach mi hod, sau dé thé hién két qua l1én man hinh, mdy in phai chuyén déi nguoc lai
thong qua mach giai ma.

Trong qu4 trinh x{t 1y tin, luu trit, hién thi .. cdn c6 su chuyén déi qua lai du6i mot
s0 dang ma nhu: BCD, thira 3; Gray, Hexa; Octal..... tit ca cac qua trinh: ma hoa, giai ma,
chuyén doi ma ta c6 thé goi tén chung I1a chuyén doi ma. Suy cho cung bat ky mot dang
chit viét , chit so, ki hiéu, ki tu nao dé déu c6 thé coi 1a mot dang ma va su chuyén déi qua
lai tr dang no sang dang kia déu dugc coi 1a chuyén déi ma. Sau day ta xét mot so trudng
hop cu thé. =

Il. M& hod

Khdi niém ma hod (Encode) da duoc dé cap 6 trén; trong dé céc ki hiéu duoc ma la
cac chit cai; chit so, ki hiéu, ki tu ... ma hoa cé nhiém vu:

- Chuyén céc ki hiéu d6 thanh céc tin hiéu s6 (nhi phan). Su ma hod dugc thuc hién
theo nguyén tic M < 2%,

Trong do: M 1a s6 ki hiéu (tin hiéu ) dugc ma.

N 1a s6 bit nhi phan phai dung dé ma.
Thuc t€ ¢6 nhiéu dang ma hod, ta xét mot s6 dang sau:
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1. Mach ma ho4 nhi phan Ay — — Yo

Mach ma hoé nhi phan 1a mach Al—— M ho, ——Vi
dién, ding N bit &€ ma cho M tin hiéu Ay —— (M=2Y) |——y,
vao (M =2%). M6 hinh téng quat nhu . .
hinh 5-12.

2 r .. o 2 2 pe A A °

O mdi thoi diém chi c6 mot ddu Ay 'Y
vao duoc ma (c6 mic tin hiéu tich cuc)
va tao ra ma dau ra N bit nhi phan M @Cu vio N bit ®Cu ra
tuong duong. Hinh 5-12

Vi du: Can ma 8 tin hiéu vao (M=8), thi sd bit nhi phan dau ra la 3 (N=3), bai
lEM=8=2"=2"N
So d6 khdi mach ma hod nhi phan 8:3 nhu hinh 5-13 va bang trang thai 5-6.
Can cut vao bang 5-6 ta c6 cac phuong trinh ham ra sau:
Vo =A,+A+A+A,
V= A +A+AAA;
YV, =AFA+AAA,
Muo6n cho so d6 logic dung cong NAND ta bién déi dang OR thanh dang NAND
nhu sau:

Yo =A+A+A+A = AAs-As- Ay
y, =A, +A, +A, +A, = Ar-As-Ag-A;
Y, =A+ A +A+A = As-As-As- Ay

Bdng 5-6.
Ao ~® 2 | O
A —_, Mchm — Yo (LSB) Dau vdo
| ho, nhp A, 0 0 0
A, — ph@\ 8:3 y1 Al 0 0 |
) A, 0 1 0
MSB 3
A7 * y2 ( ) A4 1 O O
As 1 0 1
Aq 1 1 0
Hinh 5-13 A, 1 0 |
Tur cdc phuong trinh dang NAND, ta c6 .

so do logic nhu hinh 5-14.
Yi

Y2

Hinh 5-14

T

AAAANAAN

6 06 000 6 o0 O
A, Ay As AL A A A A,
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Luu y: A, thuc t€ khong duoc ndi véi cong logic vi cdc dau ra clia mach ma ho4
binh thuong 1a 000 (twong tng dau A, dugc ma).

2. Mach ma hoa thap phan - BCD

Mach ma hod nhi — thap phan (BCD- Ao | — Yo
; : 3 ‘A 2 ~ 1A A — | Mchm

Binary-code-Decimal) 1a mach dién chuyén ma hé ho BCD y
thap phan bao gom 10 ki s6 :0,1,2,3,4,5,6,7,8,9 Ay —— (1’0; 4) — 7!
thanh ma nhi phan nhu vay M = 10 < 2* = 2N, 56 . N
bit dung dé ma 1a : N = 4, vdi 4 bit nhi phan s& ¢ . e
16 t6 hgp nhi phan, néu theo kiéu d€m tudn tu A I
mach s& dung 10 t6 hop dau tir 0000 dén 1001 con -
6 t6 hop cudi tir 1010 dén 1111 Ia thira. Ta ¢6 so
d6 khoi nhu hinh 5-15 va bang trang thai 5-7. Hinh 5-15

Can ct vao bang 5-7, ta c6 cac phuong trinh ham ra sau:
Yo =A+A;+A5+A #+A,
V= A,+A+AAA,
V> =A+A+A+A;
V3 =AgtAg
Néu d€ nguyén cdc phuong trinh ta c6 so do logic 1a cdc mach OR, muén chuyén
dang mach NAND ta ti€én hanh phu dinh 2 lan cdc phuong trinh trén sau d6 dung dinh
luat Demon gan dé chuyén thanh NAND. Néu dé nguyén ta c¢6 so do logic hinh 5-16.

Bdng 5-7 D Yo,
bdura ]
\ Vi | Y2 | Y1 | Yo
Bau vao Y
A, o|lo|o]|o ] —
A, 0] 0071
A, 0] 0|1 1]O0 \ Yz
A, 0] 01 1 I
A, O] 1 ]101]O0
As 0] 1]o0]1 Vs
A, 0| 1|10 ) —
A, 0] 1 1 1
A8 1 0 0 0 A9 A8 Ar As As Ay A Ay AL A
A, 1|1 0]0]1

Hinh 5-16

Nguyén 1y 1am viéc cua mach ma hoa nhi — thap phan (BCD) ciing giong nhu ma
hod nhi phan. & méi thoi diém chi ¢6 1 dau vao dugc ma, & dau ra s& c6 mot t6 hop nhi
phan tuong tng; vi du khi c6 tin hiéu tich cuc & A (twong ting v6i so thap phan 1a 5) — t6
hop ma nhi phan dau ra 1a 0101. Binh thudng mach c6 t6 hop nhi phan ddu ra 1a 0000
(tuong ing ma so6 0).

3. Mach m2 hod uu tién
Trong cdc mach ma hod da xét & trén, cac tin hiéu dau vao ton tai doc lap (khong
c6 tinh hudéng ¢6 2 tin hiéu tré 1én dong thoi tac dong). Mach ma hoa uu tién (Priority
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Encoder) thi khdc, c6 thé ¢6 nhiéu tin hiéu dong thoi dua dén, nhung mach dién chi tién
hanh ma hoa tin hiéu dau vao ndo c6 cdp uu tién cao nhat & thoi diém xét. Viéc xdc dinh
cép uu tién cho moi tin hiéu dau vao la cong viéc cta ngudi thiét k& mach.

Ta van 1ay vi du: mach ma hoa nhi phan d6i véi 10 tin hiéu dau vao tr A, A, A,
... Ay sao cho muc do uu tién tir cao nhat dén thap nhat theo chiéu tir Ay, Ag ....A}, Ay (A
c6 mic uu tién cao nhat, A, c6 mic uu tién thap nhat). Néu c¢6 nhiéu tin hiéu vao dong
thoi xudt hién & dau vao thi tin hiéu nao ¢6 mic vu tién cao nhat dugc ma hoa trudce.

Gia thiét ca tin hiéu vao va tin hiéu ra c6 mic tich cuc thadp. Mach ma hoa nay
ciing c6 so do tuong tu mach ma hod BCD da dé cap & trén, ta c¢6 bang 5-8 cho mach ma
hod nay nhu sau:

Mtc uu tién tir Ay dén A, do d6 nhitng dau vao cé muc uvu tién thap khong tac
dung gi dén dau ra, danh dau “x” .

Bang 5-8 1a phuong an ma BCD (8421) véi miic logic am.

Bing 5-8:

z

Ar Ag

>
~

>
o
<«
w
<
[\e]
=
<
o

O = m e e e e e e
O O = = = e e e e
—_—— O OO O = = =
—_ = OO = = OO = =
O = O, O = O = QO

xo>—t>—A>—t>—*>—A>—*>—A>—t°2>
X X X X O = = — — —| &
X X X X X X O = —r—| 2
X X X X X X X O m—=m—| &

X X X X X X X X O©—=| >

X X O F= = e et el el e
X X X O F= = e e el
X X X X X O = = ==
X X X X X X X X X O

Vi ¢6 nhiéu bién s6 ta diing phuong phdp dai s6 dé t6i thi€u hod. Can ci bang 5-8,
ta co cac phuong trinh ham ra nhu sau:
Vi =A+ A A= A+ A

Suy ra:
Bz 21_49 +1_48
Vo = AA A+ AAA A+ AAAA A+ AAAAA A
= A A A+ AA A+ AA A+ AA A
Suy ra:
Vo = AA A+ A A A+ AA A+ A A A
Vi = A A A+ AAA A+ AAAAAA A+ AAAAAAA A
V= AA A+ AA A+ AAAA A+ AAAA A
Suy ra:

K=AAA+AA A+ AAAA A+ AAAA A
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Yo =Ao+ AA A+ AAAA A+ AAAAAA A+ AAAAAAAAA
Yo =Ao+A A7 +AA As +AAA, A3 +AAA,A A

Suy ra:

Vo =Ao+A A7+ AJAAs + A AA A+ AAA A A

Tit cac phuong trinh: y,, y,, ¥,, ¥3 ta ¢6 so d6 logic nhu hinh 5-17.

Gia st tit ca cac dau vao déu c¢6 muc tich cuc 0, thi y,y,y,y, = 0110, day 1a ma
tuong tng véi dau vao Ag(Ay: ¢ mic uu tién cao nhit), tat ca cac dau vao c6 muc uvu tién
thap hon khong c6 tic dung do6i véi mach ma hod. Néu tat ca cac dau vao c¢6 mic logic 1
thi y,v,v,v,= 1111 (day 1a ma ngam dinh — tuong tng vGi dau vao A,).

ijwﬁﬁ

)

}Z

513]4]515]3]5]8]8 |

o) o o) o o) o) o o o
Ay Ag A, A, A A, A, A A A,
Hinh 5-17
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4. ong dung cia bd ma hoa

a) Mot so' vi mach ma hoa thuong gap

IC: 74148; 741L.S148; 74HC148 1a cac mach ma hoa uu tién (8 diau vao 3 dau ra)
ma hod nhi phan .

IC: 74147, 741L.S147 1a mach ma hoa uu tién BCD (10 diu vao 4 dau ra).

IC: 74 LS348- Mach ma hoa uu tién, dau ra 3 trang thai.

IC: 74184 — chuyén d6i ma BCD thanh nhi phan va nhi phan thanh BCD.

IC: 74185: chuyén déi BCD thanh nhi phan va nhi phan thanh BCD.

b) ljng dung

Vi du ding IC 74147 1am bo ma hod chuyén mach (SWitch Encoder) 10 chuyén
mach c6 thé 1a ciac chuyén mach phim bim trén mdy tinh bam hién thi 10 ki s& tir 0=9.
7415147 1a bo ma hod uu tién, nén nhiéu phim bam déng thoi nhung s& tao ma BCD cho
phim c6 s6 thi tu cao hon trudc.

So d6 hinh 5-18 la truong hgp thu nhan 3 ki s6 thap phan dugc nhap tir ban
phim theo thtt ty, ma hod chiing thanh ma BCD va luu ma BCD vao 3 thanh ghi 12DFF
(Qp +Qyy), chuyén tiép nhan luu gitt ma BCD cho cac ki so.

Vi du dé nhap so 309.

1) Phim Clear — nhan, xo04a cac FF (Q, + Q,; va X,Y) lap FFZ tai 1 sao cho bd
dém vong bat dau & trang thdi 001 X=Y =0;Z=1).

2) Tha phim Clear, phim s6 3 dugc nhan. cac dau ra 1100 clia bd ma hoa dao thanh
0011 1a ma BCD cho 3 va dugc glri dén dau vao D cta 3 thanh ghi dau ra 4 bit.

3) Pau ra OR 1én cao (vi 2 diu vao cta né da & mic cao) khdi dong daura Q = 1
ctia OS trong 20ms, sau 20ms; Q trd vé thdp, d€m nhip bo d€m vong dén trang thai
100 (X Ién cao, xung ddu ra X chuyén tir 0 1én 1) duoc dua dé€n dau vao CLK cula
cac FF: Qg + Q,, sao cho diu ra cua bd ma hod truyén dén 4 FF nay. C6 nghia 1a Q,, =0,
Qi0=0; Qy =1, Qg = 1. Luu y 8FF tir Q, + Q, khong bi anh hudng, vi dau vao CLK cua
ching khong nhan dugc xung nhip .

4) Phim s6 3 dugc tha diu ra cong OR vé thap. Phim nhan ké tiép 1a “0” tao ma
BCD 0000 dugc dua dén dau vao ctia 3 thanh ghi.

5) Dau ra OR 1én cao déap lai phim O (luu y bo dao), khéi dong OS trong 20ms.
Sau 20ms bo d€m vong chuyén sang trang thai 010 (Y 1én cao) xung ddu ra Y chuyén tir 0
lén 1 dugc dua dén diu vao CLK cta Q, + Q, truyén ma 0000 dén 4 FF nay luu y cac FF
Qo =+ Q;, Qg + Q; khong bi xung dau ra Y tac dong.

6) Phim “O” dugc tha, ddu ra OR trG vé thap. Phim 9 dugc nhan tao ddu ra BCD la
1001, chuyén dén 3 thanh ghi .

7) Pau ra OR 1én cao, khai dong OS, OS d€m nhip bo d€m dén trang thai 001 (Z
lén cao) xung dau ra tai Z dugc dua dén dau vao CLK cta cic FF: Q, +Q; truyén 1001
dén 4FF nay, s6 FF con lai khong bi tac dong.

8) Pén thoi diém nay cdc thanh ghi luu trit chita ma BCD 001100001001. Pay 1a
ma BCD cta s6 thap phan 309. Pau ra cdc thanh ghi cdp cho bo gidi ma dé hién thi cc ki
s0 thap phan 309.

9) Pau ra cta cac FF luu trit cling dugc gt t6i cac mach khac trong hé thong.
Trong mdy tinh bam chang han, cdc diu ra ndy s& duoc giti t6i bo phan s6 hoc dé xir y.
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+5V

Hinh 5-18
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Ql—3
1K MSB !
CLK
9 J_ PN
0;
8 J_ 3_|>)_ Qo—
————e —C MSB
CLK
7 J_ 2\
———e — — L 1
0, Qof—
6 L o—>>—4
‘ * 09 CLK
2\
s L _ M
= *—9q 74Ls147 |O, 3
O—I>o—n 8>/
s L
L e e—o0 CLK
J_ 2\
3 ~ ..—I
e e—O O, ~
Q7—>
2 J_ LSB
e e—o0O CLK
2\
L l
— e o0
Qg——
O_QJ_‘_I>0_ CLK
T
€1 7 Q|
{ CLK
NG} 2
Ql— P
CLK
2N\
Chéng déi '
Q N
Q L—= Ty T Z | —
L > T >CLK —d>CLK ~GSCLK CLK
0S) K X K Yy K Z T~
I_ Y CcLrR Y CcLR Bl SET_I
Q,
CLK
-\
J J_ |
Clear QL
1K ) | CLK
80n ®Cu CLR (Q, + Q1) /I\
+5V Q
CLK "/
N\

M- BCD cho MSD

M- BCD cho MSD thg 2

M- BCD cho LSD



Il. Gidi méa

M3 ho4 - méi tir ma nhi phan dugc gan mot ham y x4c dinh, titc 1a mdi tir ma biéu
thi mot tin tic hoac mot d6i tuong xac dinh. Giai ma l1a qua trinh ngugc lai — phién dich
ham y da gan cho tir ma (Decoder). Mach giai ma phién dich tir ma thanh tin hiéu dau ra
biéu thi tin tifc von c6, tin hiéu diu ra 6 thé 1a xung hay mic dién ap.

Gia xtr mach giai ma c6 N dau vao nhi phan, M diu ra, vi mdi ddu vao nhi phan c6
thé 1a “0” hodc “1” nén c6 2N t6 hop nhi phan dau vao, va mach giai ma ciing tuan thi
qui tac: M < 2N v6i méi t6 hop nhi phan dau vao chi ¢6 mot dau ra c6 miic tich cuc.
Mach giai ma ciling ¢6 nhiéu dang nhu ma hod, sau day 1a mot s6 mach giai ma.

1. Mach giai ma nhi phan

Mach giai ma nhi phan thuc hién theo nguyén tic: M = 2N, nghia 1a s6 dau ra (M)
ding béang so t6 hop nhi phan ddu vao ( 2Y). Mo hinh giai ma nhi phan nhu hinh 5-19.

A Yo ™
Al—— Gfi m Vi
. A, —
N dau vdo 2 nhb ph@’l y2
. (M=2Y) R M dau ra
[ ) [ ]
A * Ymen
 — >
~ e
Hinh 5-19

Vi du: Mach giai ma 3 dau vao (3 bit)
N = 3, suy ra M = 2° = 8 ddu ra, ta ¢6 mo6 hinh 5-20, bang trang thdi 5-9.

Bing 5-9
A Yo, Ay AL Ay Yo Y Yo Vi Vs ¥s Yo Y3
GTi om |Y 0 0 0/]1 0 0 0 0 0 0 0
A V) 0 0 1/]0 1 0 0 0 0 0 0
i 0O 1 0/0 0 1 0 0 0 0 0
' . 0 1 1/0 0 0 I 0 0 0 0
A . 1 0 0/0 0 0 0 I 0 0 0
— 1 0 1/0 0 0 0 0 1 0 0
Y7 1 1 0]0 0 0 0 0 0 1 0
Hinh 5-20 1 1 10 0 O 0O O 0 0 1

Can ct bang 5-9, ta c¢6 cac phuong trinh ham ra sau:

Vo = Al A ¥, = A A A
Ni=AAA; V= A AA
Yy = A Ao Yo =A4A A
y=AAA; ¥ =AAA

Tir cac phuong trinh ta ¢6 so do logic mach giai ma nhi phan 3:8 nhu hinh 5-21
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V6i so d6 hinh 5-21, & mdi thoi diém chi ¢6 mot ddu ra ¢6 mic tich cuc tng véi t6
hop nhi phan dau vao, vi du véi t6 hop A,A;A, =001, dau ra y, c6 mic tich cuc 1, cac dau
ra con lai ¢6 muc tich cuc 0, binh thuong & diu y, c6 mic tich cuc 1 (tuong Gng A,A A, =
000) so d6 ciing c6 thé dung cdc cong AND bang diot.

N

W

i
i

_\ ‘.Vz
A, . ) >
) )3
A, —>o /
o [\ L
) >
_I>C ) , V5

[ Ve
) >
[\ R Y7
|/
Ao Ao AVA A A,
Hinh 5-21
2. Mach giai ma BCD — thap phan Yo
Mach giai ma BCD — thap phan thuc hién Ao, —
chuyén déi tir ma BCD thanh 10 chit s ctia hé thap A, Gfim | Y1,
phan. Nhu vay mach c6 4 dau vao nhi phan ( N = 4) —| BCd thEp Y2
ddng 1& ¢6 16 t6 hop nhi phan vao, nhung do ma . Zh?‘o .
BCD (8421) chi dung 10 t6 hgp tix ( 0000 = 1001) : (4101, "
con 6 t6 hop thita (1010 + 1111), c6 10 dau ra thap Ay —

phan (tir y, + y,) day la truong hop:
M=10<2*=2N
Mo hinh 5-22; bang trang thai 5-10.

Hinh 5-22
Béng 5-10 vGi dau vao 1a ma BCD (8421) dung logic duong, dau ra giai ma véi
mic tich cuc 0; bang dung 10 t6 hop dau (tr 0000 +1001) con 6 t6 hop khong dung
(1010 = 1111), céc trang thai khong dung nay coi la trang thai khong xac dinh, danh dau
“x”, do vay khi sir dung bia cdc nau dé€ rit gon cac phuong trinh ¢6 thé gan cho “x” 1a 0
hoac 1 theo diéu kién cu thé. D€ thiét 1ap phuong trinh cho cdc ham ra dung bia cic nau
(bang 5-11).
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Bang 5-10:

Ay Ay A Ag Yo Y1 Yo Y3 Y4 ¥s Yo Y7 ¥z Yo
O 0 o o010 1 1 1 1 1 1 1 1 1
O 0 O 1 1 0 1 1 1 1 1 1 1 1
0O O 1 0 1 1 0 1 1 1 1 1 1 1
0O O 1 1 1 1 1 0 1 1 1 1 1 1
0 1 0O O 1 1 1 1 0 1 1 1 1 1
0 1 0 1 1 1 1 1 1 0 1 1 1 1
0 1 1 0 1 1 1 1 1 1 0 1 1 1
0 1 1 1 1 1 1 1 1 1 1 0 1 1
1 O 0 O 1 1 1 1 1 1 1 1 0 1
1 0O O 1 1 1 1 1 1 1 1 1 1 0
1 0 1 0 X X X X X X X X X X
1 0 1 1 X X X X X X X X X X
1 1 0O O X X X X X x x X X X
1 1 0 1 X X X X X x x X X X
1 1 1 0 X X X X X X X X X X
1 1 1 1 X X X X X X X X X X

Tur bia cac nau ta c6 10 phuong trinh cho 10 ham ra nhu sau:

}/0 = A A A Ay hay  y,= A A A A

;’1 2231_421_41 Ao ba_y Nn= 1_431_421_41149

Vy =AA A hay  y,= AAA

;’3 222141‘40 hay  y, = 22141140

}4 :1421_411_40 ba.y Yo = ‘421_4120

Vs =4 AA hay  y,= A A4

Yo =AA Ao hay y;= AAA

;= AAA hay — y, = AAA

Yy = A A hay  y= AA

Yo =AA hay  y,= AA Bing 5-11

Yo AA, Vi AA, Y2 A A,

AA 00 01 11 10 AGA, 00 01 11 10 AA, 00 01 11 10
00 |@| 1|11 0|1 |@] 1|1 001 [1 |1 @\
O] 11111 o1 1| 1] 1|1 or|1 |1 |1 |1
1] X X X 11| x X X X 11 | x x x X
10 1 (1| x| x 0] 11| x| x 1001 [1 |x @/

Ve A A, Y7 AA, YS%O

A 00 01 11 10 ALAS 00 01 11 10 AA, 00 01 11 10
00 1 1 1 1 00 |1 1 1 1 00 1 1 1 1
01 1 1 1 ﬁ)\ 01 1 511 [0\ 1 01 1 1 1 1




—Y%O

AR 00 01 11 10
00| 1 | 1
O 1|1 |1]1

nxf\x
o1\ /-

Tu cac phuong trinh y, y, ¥, ys,
Ya. ¥s, Yo, ¥7. ¥s. Yo ta cO so do
logic mach giai ma BCD thap
phan nhu hinh 5-23.

Hinh 5-23 la mach giai
ma BCB thap phan dung NAND.
Tuong tu nhu giai ma 3:8; & moi
thoi diém chi c6 1 ddu ra c6 mic
tich cuc 0, Gng vé6i t6 hop nhi
phan dau vao. binh thuong dau
yo €0 muc tich cuc 0 (ing véi
A3ALA A, = 0000), moi dau ra
thé hién mot so thap phan.

3. Mach giai ma BCD - 7 doan

N

N

TrT

T

v

viv| v

N

N

v
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N

v

NN AP

=

Ao Ao A ALA, A, A A,

Hinh 5-23
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Giai ma BCD — 7 doan ciing thuc hién chuyén d6i ma BCD thanh thap phan
nhung 12 4 dau vao 7 ddu ra. 7 dau ra s& diéu khién 7 LED hodc man tinh thé 16ng dé hién
thi s6 thap phan (7 doan). M6 hinh 5-24, bang trang thai 5-12.

a

Ay — "
b a
BCd > g
A, —| 7 @tn d
(4 : 7) e c
AT ©
f d
g
Hinh 5-24
Bing 5-12.
A, A, A) AyJa b ¢ d e f g S6 dugc hién thi
o 0 0o 0jO0O O O O O 0 1 0
o o 0 1|1 O O 1 1 1 1 1
o o 1 o0y0 O 1 O O 1 O 2
o o 1 14,0 O O O 1 1 O 3
o 1 0 o1 0 O 1 1 0 O 4
o 1 o 1{0 1 O O 1 0 O 5
o 11 o0f0 1 O O O O O 6
o 1 1 1|0 O O 1 1 1 1 7
1 0 0 0,0 O O O O O O 8
1 0 0 1]0 O O O 1 0 O 9

St dung bia cdc nau dé toi thi€u hod va thiét lap cdc phuong trinh ham ra
a,b,c,d,ef,g nhu bang 5-13.

Bing 5-13
0 /\ C AA,
\oo 01 11 \oo 01 11 10 AA\ 00 01 11 10
/0__‘@* oo\@_ 0 6\_ 01 00 { ?)fm 1
011/(“7)\0 otlfoll1 [ofl1 o1 |y 0[O 0] O\
ll(x\X/)x I x|| x || x|| x 1R | x| = || /]
10‘t@ 0 |[x | GH 1'0/@ 0 Ox\, 100 [\/| x|
<




%o
AR 00 01f 11 2}

N
0

0o | o |4 _\*\

:/

bang 5-13 ta c6 phuong trinh ham ra nhu sau:
A+A+AA+AA = a=A+A+AA+AA

1_42+A1AO +A A = b =1_42+A|A0 +A A

AZ+Z,+A0 :>c:AZ+1_41+A0

A+AA+AA+AA+AAA = d=A+AHA+AA+AA+AAA
- AAFAA D= MA+AA

f :1434‘142214'1421_40 +AA > f :AB+AZZI+AZI_40 +A A

g =A+AA+AA+AA =g =A+AA+AA+AA

Bang 5-12 v6i mic tich cuc ra 1a 0, nghia 1a khi dau ra d6 ¢6 mic 0 thi LED tuong
ttng noi v6i ddu ra d6 s& sang. Theo kiéu nay ra c¢6 so d6 giai ma Anot chung nhu hinh
5-25a. Con néu dau ra la tich cuc 1 ta c¢6 so d6 gidi ma kiéu kat6t chung nhu hinh 5-25b.

| ol ol ol &l 14
Il

a a
Ao Oo— | <I AO O— I> |
| :] b b
Ay o0— Gfi m A O—— GTi m E |
BCd * BCd ¢
Ao——| 7 @in |° A,O—> 7 ®@:win |°
° °
AL O (A chung) . o (K chung) .
3 . A, .
g g
a) +EO b) 4

Tix cdc phuong trinh a,b,c,d,e,£.g ta célé®1d&33gic nhu hinh 5-26.
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Mach gidi ma BCD — 7 doan ciing tuan theo nguyén tic chung 12 & méi thoi diém
ciing chi giai ma cho dau ra thé hién mot s6 thap phan. Tuy nhién khong phai 12 mot dau
ra ma la su két hop ctia 7 ddu ra: a,b,c,def,g dé thé hien mot s6 thap phan. Binh thudng diu vao
AALA A, = 0000, ddura a2 = b = ¢ = d = e = f= 0s& diéu khién phan hién thi tuong tiing sdng,
dau g = / diéu khién thanh gkhong sang thé hién s6 0. Khi ¢6 t6 hop A;A,A A, = 0001, diu ra
mach giai ma c6 b =c= 0, diéu khién phan hién thi thanh b,c sdng, cdc dau ra con lai
miic 1 diéu khién cdc thanh a,d.e,f,g khong sang, thé hién s6 1... ¢t nhu thé mach giai ma
ciing diéu khién dé 1an luot hién thi céc s6 tir 0 dén 9.

Ay o

A

s
(o]
¢

7Y

KPQR

Ay Ao A A AR, A A,

Hinh 5-26

4. Ung dung ctia b6 giai ma
a) Mot so vi mach giai ma thuong gap
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- IC: 74155; 74LS155 — giai ma nhi phan 2 sang 4.

- IC:74LS138; 74HC138 — giai ma nhi phan 3 sang 8.

- IC: 74154 — giai ma nhi phan 4 sang 16; c6 dau ra hé.

- IC: 7441, 74141 — giai ma BCD — thap phan, dau ra chiu dién ap cao (60V).

- 7442; 7T4LS 42 — giai ma BCD — thap phan .

- IC: 7445; 74145; 41.S145 — giai ma BCD — thap phan dong 16n (80mA).

- IC:DM/7446A, 7447A, 74LS47, 5446A, 5447A — giai ma BCD — 7 doan dau

ra tich cuc thap.

- IC:DM/ 7448, 741548, 741.549, 5448, 541.548, 54L.549 — giai ma BCD — 7

doan dau ra tich cuc cao

b) l]ng dung

*Vidu:

IC: 74L.S138 — 1a mot bo giai ma nhi phan 3 sang 8; duoc st dung nhi€u; so do6
logic nhu hinh 5-27. P4u ra mach giai ma nay miic tich cuc thdp Cic ddu vao E E>E, 1a
cac dau cho phép (Enble) — mach giai ma s€ hoat dong binh thuong (cho phép) khi
E = E> =0; E, =1 chi cdn 1 ddu vao E khong c6 miic tich cuc nhu qui dinh thi mach s&
khong hoat dong (khong ¢6 tin hiéu tich cuc & dau ra nhu nguyén ly giai ma).

Yo

;
v
T

v
-
)

T

N

N

N

T

Ao Ag AL AL A, A,

Hinh 5-27

Trong cac thiét bi s6 ¢6 nhiéu thanh phan mach khac nhau dé chon mach nao lam
viéc trudc hay sau; ngudi ta ¢6 thé st dung IC 74L.S138 1am mach chon chip nhu hinh 5-29.

BUSA §0+ 5“ >
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Hinh 5-29 la so d6 chon céc chip nh EPROM 2732 gia st can chon 8IC 2732 ta
dung 1 IC 74 LS138. Mach st dung 20 bit dia chi do vi xu ly phdt ra, trong d6 12 bit
(A, +A,)) la céac dia chi chon 6 nhG ctia 2732; 3 bit tiép theo dung cho diu vao giai ma
TALS138 (Aj; Ays, Ay, cic bit dija chi tr Ajs dén Ay, ket hop cing tin hieu /07 dé diéu

khién chon IC74LS138 lam viéc trén co s& d6 dé chon cdc IC nhé 2732. Dé tién hanh
chon nhiéu mach (16n hon 8), ta cling ghép n6i céc IC 74LS138 nhu hinh 5-28.

IV. Cac mach chuy@n mé khac

Trong céc phan trén ta da nghién citu 2 trudng hop chuyén ma 12 ma hod va giai
m4, ngoai ra con c6 nhiéu trudng hop chuyén ma khic nhu:

+ Ma nhi phan — ma Gray.

+ Ma ASCIT — ma EBCDIC.

+MaBCD — manhiphan.

+ Mathta3 — thua 3 Gray.

Sau day 1a mot so truong hop.

1. Mach chuyén mi nhi phan ma Gray

N&u cac bit cia ma nhi phan 1a B;B,B, B, va cac bit cua ma Gray 1a G;G,G,G, ta c6
so d6 khoi hinh 5-32, bang trang thai 5-14.

B3_’ &p
: CHUYENMA |
NHi PHAN [
B ,| THANHMA | G
GRAY
By G,
Hinh 5-32
Baing 5-14:
| Manhiphan | Ma Gray |
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B; B, B, B|G; G, G G
o 0 0 00 O O O
O 0 0 1,0 O O0 1
o 0 1 o000 O 1 1
O 0 1 1,0 O 1 O
o 1 0 0|0 1 1 O
o 1 o0 1,0 1 1 1
O 1 1 O0j0 1 0 1
o 1 1 10 1 0 O
1 0 0 o1 1 0 O
1 0 0o 1|1 1 0 1
1 0 1 o1 1 1 1
1 0 1 1)1 1 1 O
1 1.0 O}1 O 1 O
I 1 0 1|1 0 1 1
1 11 01 O 0 1
1 1 1 1]1 0 0 0
Can ctr vao bang 5-14 ta c6 bia cac nau (bang 5-15).
Bing 5-15
G; B, B, G, B, G, BB,
B.B) 00 01 11 10 BB, 00 01 11 10 B} 00 01 L1 10,4
00 00 00

01 ot |1 ]1]01) 01 ﬁ“
11 (1 1|1 11 11 11 kj
ol ] ] 1) |11 ]1) 10 )

G;=B, G, =B:B,+B,B. =B, ®B, G, =B:B, +B,B1 = B, ® B,

G@O Tut cac phuong trinh G;G,G,G, ta c6 so d6 logic mach
BRN 0 01 11 10 chuyén ma nhi phan thanh ma Gray nhu hinh 5-33.
Sl T ’
3 0

3

01 1 1
B, G,
11 1 1 o—
10
UHY )
_ _ G,
G, =BiB, + B,Bo = B, ® B, B, :D

s . 2 N Hiph 5-33 .
Bang cich tuong tu muon chuyén nguoc tr ma Gray sang ma nhi phan ta coi cac

bit cia ma gray la bién vao, cac bit cia ma nhi phan la ham ra, tir d6 ta c6 cac phuong
trinh ham ra sau:  B; = G;
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BZ = GZ @ G3
B =G,® G,
BO = Go (—B G]
2. Mach chuyén ma thira 3 — thira 3 gray
Hai loai ma ndy c6 bang trang thdi 5-16; ciing ti€én hanh bia cdc nau dé rit gon ta
¢6 cac phuong trinh ham ra:
G. G GG,
G = B

I

ESENORRS)
Il

&N =&

® D @

& R &

So d6 logic hinh 5-34a.

Bdng 5- 16
Ma thua 3 Ma3 thura 3 gray
B B B B |G G G G
0O 0 1 1 0 0 1 0
0 1 0 0] O 1 1 0
0 1 0 1 0 1 1 1
0 1 1 0|0 I 0 1
0 1 1 1 0 1 0 0
1 O 0 O 1 1 0 0
1 0O 0 1 1 1 0 1
1 O 1 O 1 1 1 1
1 0 1 1 1 1 1 0
1 1 0 O 1 0 1 0
1 1 0 1 1 0 1 1
1 1 1 0 1 0O O 1
1 1 1 1 1 0 O 0
o O o o]0 o0 O 0
o O 0 1 0O 0 0 1
O 0 1 o0]0 o0 1 1

Khi thuc hién chuyén ma ngugc tir ma thira 3 gray sang thira 3, ta ¢6 cdc phuong
trinh hamra B,B B, B,

= GOGEOGOG
So d6 logic hinh 5-34b.

n n-1 N2 | e, 2 1 0 B,B*

, 9w




3.2 MACH DON KENH, MACH PHAN KENH
l. Mach dén kénh
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1. Kh4i niém

+Don kénh (Multiplexer —MUX), hay chon kénh (Selector), c6 kha nang tai mot
thoi diém chon mot trong céc tin hiéu vao dé chuyén dén mot diu ra.

+ B0 don kénh s6 (Digital Multiplexer converter ) 1a mot thiét bi s6 lam nhiém vu
tai mot thoi diém chon 1 trong 2" tin hiéu ddu vao dé chuyén dén mot dau ra duy nhat
theo su diéu khién cua tin hiéu dia chi.

Mo hinh don kénh s6, hinh 5-37.

EO_I
Xo oO—> Xo O————
X1 o MUX X, el
. y o——
i 2" > 1 g F N\ y
. 1
1
. 1
XZ” -]O ! , \
X2n 1 \\\
= s
An—l ..... Al AO
Hinh 5-37
Xg» Xj, - X, : Cdc dau vao tin hi¢u s6 (dit liéu ) c6 2" tin hiéu vao.

Ay, A,,... A, : Céc dau vao diéu khién (dia chi ) ¢é n dia chi.

E (Enble): dau vao chon mach (chon chip).

Y : dau ra.

+Doén kénh dugc xem nhu mot dao mach (chuyén mach dién tlr) nhiéu vi tri.
+ Phuong trinh ham ra y cia mach cé dang:

Y= %At vz A A )+ %, (Ari Aa A4 )+t x, (AL A, AA)

2. Mach doén kénh 4 ddu vao

X0 0O R
— >/
Xl O _\
A w y
X2 O :)
c_D)_
|/
(@] (@]
A A
4 dau vao: xg, X;, X,, X3 Hinh 5-38

Can ¢6 2 bién (2 bit) dia chi: A,, A, tao thanh 4 6 hop dia chi: A Aj, A A4, A A,
A A, phuong trinh ham ra y nhu sau:
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Y= X0211_40 T X 1_41140 +X2A11_40 + X4 4
Can cut phuong trinh, c6 so do logic hinh 5-38.
&G méi thoi diém chi c6 tin hieu ciia 1 ddu vao (1 kénh) duoc chon lya dé dua dén
ddu ra y. Vi du vé6i dia chi : A A = 00, tin hiéu x, duoc dua dény: A A4 =01 tin hiéu x,
dugc dua dén dauray, ...

3. Ung dung ctia bo don kénh

a) Mot s6 IC don kénh thuong gap

- ICTTL 74157; 74158: gobm 4 b don kénh 2:1.

- IC 74151, 74LS151; 74HCI151: don kénh 8:1. Khi cén ti€p nhan s6 dau vao
nhiéu hon ta c6 thé ghép nhiéu IC 74151, chang han cin 16 diu vao ta ghép 2IC theo so
d6 hinh 5-39.

. | MUX
x. .| 74HCI51

co] W

Yi

&z

s
> > >

e ¢ ¢ ¢

> >

w

L] MUX
1 74HC151

Xig & 2)

Y2

Hinh 5-39

DPau dia chi A, n6i v6i £ 1a ddu khéng ch€ chon chip. Néu té hop dia chi
A;A,A A, thuc hién dém tudn tu (A,: bit bé nhat; A; bit 16n nhat) & 8 t6 hop dau khi
A;=0= E;IC, s& 1am viéc ti€p nhan cdc ddu vao x, dén x, lan luot dua dén ddura y,
r6i y (ltc nay IC, khong 1am viéc) 8 t6 hop sau, khi A; =1 = E qua mach NOT, IC, lam
viéc (IC, khong lam viéc) ti€p nhan cdc dau vao xg dén x,5 dua dén daura y, roiy.

b) @ng dung
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Vi'du 1:Dinh tuyén dit liéu

C6 nhiéu dit liéu dugc dinh huéng t6i mot dich duy nhat, st dung MUX cho phép
chon dit liéu vao (dinh tuyén dau vao) hudng t6i dich, cac dit lieu khong duoc chon sé bi
ngan lai (cam) khong t6i dich dugc. Vi du ¢6 2 ludng dit liéu & dang ma BCD 8 bit thé
hién két qua dém s6 xung tai cac dau ra song song cta 2 b0 d€m xung, can chon mot
trong hai luong BCD (8421) nay t6i dich 12 mot khoi gidi ma BCD thanh 7 vach va hién
thi két qua trén hai man hinh LED tuong ting s6 thap phan hang chuc va hang don vi.

So d6 5-40 st dung MUX 74LS157 loai don kénh 2:1, moi IC 74157 ¢6 4 mach
don kénh 2 dau vao, stt dung 21IC s€ ¢6 8 mach don kénh 2:1.

Bé ®0m 1 Bé ®@0m 2
/ Hang chuc Hang don vi / Hang chuc Hang don vi
Bé ®0m Bé ®@0m é Juan Bé ®0m Bé ®@0m & JUUL
S S
sco Bop | Undnh BcD BCD  |Xung nivp
Q|Qs[Qs| Q0 Q& R | Q& [ QfQf| | |/ R/ @
Chéan
bé ®0m |
O L \4 l l \ A 4 A Y A A
A MUX A MUX
74LS157 74L.S157
E (Hung chdc) _I:" E (Hung ®-n vb)
Yb Ye| Y| Ya Yo Y4 VYs| Ya
Bo giai ma Bo giai ma
BCD - 7 doan BCD - 7 doan
(7447) (7447)
Hung choc | - | Hupng _ |
®-n vb

Hinh 5-40

So d6 cho phép bo hién thi s& bao két qua ctia bo dém 1 hay bo dém 2 tuy theo A.
Khi A = 1 bo dém 1 dugc chon, dit liéu tir bo dém 1 duoc dua dén gidi ma hién thi két
qua. Khi A = 0 bo dém 2 dugc chon dit liéu tir bo dém 2 duoc dua dén gidi ma hién thi.

Nhu vay MUX dé phan chia thoi gian t6i dich clia cac ludéng dit liéu s€ gitp cho
nguoi thiét k€ giam duoc cac chi phi vé linh kién, ting do tin cay khi van hanh, giam duoc
tiéu hao nang luong. So d6 nay thuong gap & dong ho hién s6, mach chiu trach nhiém
theo doi giay, phut, gio, ngay, thang, x4c 1ap bao thic...

63



Vi du 2: Chuyén dit liéu tir song song thanh néi ti€p

Mot luong dit liéu song song (xudt hién dong thoi) thanh ndi ti€p (xuat hién tuan
tu) dé thuc hién dung MUX nhu hinh 5-41.

Mot luong dit liéu s6 song song (moi bit xuat hién dong thoi) cé uvu thé téc do xu
1y nhanh nhung khi truyén & cu ly xa, sé ton nhiéu duong truyén, nén ludng song song dé
duoc chuyén thanh noi ti€p. Vi du luéng song song X,X¢XsX,X;X,X;X, = 11101001 sé&
chuyén thanh néi ti€p; ddu tién tin hiéu cua x, duoc dua dén dau ra y, ti€p dén x, , ti€p
dén x, ,....chodén x, sau cung, sau do qua trinh lap lai....

1 Xy |——mmmm e |
1
0 Xy > :
0 X > X; Xg X5 X4 X3 Xp Xq Xo 1
~=»1 11 01 0 0 Ia-!

1 % o MUX Y |

> 1

0 o 74HCI51 |

X4 !

1

1 Xg > :

— FPL

1

1 x, |—F---------p-—---- 1

Thanh ghi 8 bit A [ A A
BO DEM N TAO XUNG NHP
PHAN 3 BIT R
+—o0
Xung x6a
Hinh 5-41

II. Mach phdn kénh

1. Khéi niém

+ Phan kénh (demultiplexer — DeMUX), hoat dong ngugc v6i don kénh- c¢6 kha
nang tai mot thoi diém tdch dugec mot tin hiéu tir trong nhiéu tin hiéu & mot diu vao cho
ting dau ra riéng biét.

+ B0 phan kénh s6 (Digital Demultiplexer converter) la mot thiét bi s6 1am nhiém
vu: tai mot thoi diém tach ra mot tin hiéu, tir 2" tin hiéu & mot dau vao cho diu ra tuong
ting theo su diéu khién cua dia chi.

Mo hinh phan kénh s6 (hinh 5-42).

X: diu vao (chia 2" tin hiéu).

AA,, ... A, : cdc dau vao diéu khién (dia chi) c6 n dau dia chi.

E (Enble): dau vao chon mach (chon chip).

Yo Virt=s Yan - daura (c6 2" daura).

E
~— :-yo
—>y0 \\\\
~ Yi
X DEMUX |, 7 X

o—— (1529
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+ D6n kénh ciing dugc xem nhu mot ddo mach (chuyén mach dién tir) nhiéu vi tri.
Phuong trinh cdc ham ra:

Yo =X-Api1 - A Ao

-yl — X.1_4”71 .. .1_41 140

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

2. Mach phan kénh 8 d4u ra

M6 hinh ctia mach c¢6 1 dau vao, 8 dau ra. Dé dia chi ho4 cho 8 ddu ra (8 kénh)
phai ding 3 bit dia chi: A, A; A, tao thanh 8 t6 hop dia chi:

222120 R 2221140 , 2214120 , 2214‘140 , /121_4120 , /1221140 , 14214120 , ALA A dé dia chi
cho 8 dau ra phuong trinh cua cac ham ra:

Yo =X A A A
V=X A A A
A =X-1_42A|Zo
V=X A A A
Y :X-Azz_‘lu_‘lo
Vo =X- A AA
Y =X AAA
y=X-AAA

Can cu vao phuong trinh, c6 so d6 logic hinh 5-43 nguyén ly phan kénh 14: & mor
thoi diém chi co tin hiéu ctia mot kénh (trong s6 2" kénh chiia trong X) duoc dua dén diu
ra ( ddu thu) tuong ting theo su diéu khién cua dia chi.

Vi du: v6i dia chi A, A Ay = 000 tin hiéu x, (chda trong X) duoc dua dén dau ra
¥, diachi 4 A A =001, tinhiéu x, (chta trong X) duoc dua dén ddura y,, ...

Mach phan kénh & hinh 5-43 giong mach giai ma 3:8 néu ta chuyén cic dau dia
chi (chon lua) A, A; A, cta phan kénh thanh dau vao nhi phan x, x; x, can gidi ma, con
dau vao X ctia phan kénh thanh diu chon lua E ctia gidi ma thi phan kénh c6 thé chuyén
thanh giai ma. Vi I€ d6 cac IC phan kénh s€ kiém luon ca giai ma khi st dung véi cac
muc dich khdc nhau chi can thay doi cdch str dung cac dau vao la duoc.

*—

Yo

O
=)

6D




3. ﬁng dung ctia b phan kénh

a) Mot so IC phan kénh thuong gap

- IC giai ma/phan kénh TTL 74139 gom 2 b giai ma 2:4.

- IC giai ma/phan kénh 74138 chita mot bo giai ma 3:8.

- IC giai ma/phan kénh 74154 chita mot bo giai ma 4;16.

b) l]ng dung

Vi du 1: Phan kénh bang xung nhip

St dung Demux 74LS138 nhu hinh 5-44.

741.S138 st dung véi chiic naing DEMUX. Duéi su diéu khién cua tin hiéu chon
lua (A,AA,) tin hiéu xung nhip dugc dinh tuyén dén dich du kién.

Vi du vé6i A,A, A, = 000, tin hiéu xung nhip dugc dua dén diu ra y, dé dén bo dém;
A,A A, =001, tin hiéu xung nhip dugc dua dén diu ra y, dé dén thanh ghi dich.

+5V
Clock

—{ A,
o DE MUX

M- chan | —1A
chaniua { ‘ 7418138




Vi'du 2: Hé théng giam sat an ninh

Vi du cin gidm sat an ninh trong mot nha mdy, noi gidm sat 1a mot trang thai
dong/m& cua nhiéu cilra vao. Mdi cira diéu khién trang thai cia mot cong tac va hién thi
trang thdi nay ra LED gan trén bang theo doi dat & phong bao vé. Phuong phép dau tién 1a
truyén mot tin hiéu riéng biét tir cong tic gan & moi cira dén LED trén bang theo doi.
Lam vay phai can dén nhiéu day noi, néu xa cang phiic tap.

Phuong phap tht 2 hiéu qua hon sit dung MUX va DEMUX nhu hinh 5-45.

+5V
E « y LED x 8
0 N O 0 <
X, 5 Y1 <]
o X, +5V Y,
é Xa | 1 Y3 :]
X, MUX . DEMUX Vs
74HCI151 > 74HC138 P <
Xs 3 4 5 Ys <]
XG_, Ye
S | "
o——<—
Céase 0 E 330
A, A A, Ay AL A Q
l +5V
Bé ®0m
MOD 8 Clock
Hinh 5-45

So d6 diéu khién duoc 8 cira (c6 thé m& rong so clia tuy y). Nguyén 1y lam viéc
nhu sau: Cong tac & 8 cira 1a dau vao dir liéu duge dua dén MUX, sinh mic cao khi ctlra
md, muc thap lic ctra dong. B6 d&€m MOD 8 cung cap tin hiéu cho mach dém lam tin hiéu
dia chi (chon lwya cho ca MUX va DEMUX). Mb6i dau ra cila DEMUX duoc néi véi mot
LED, LED séng khi ddu ra DEMUX muic thap. Tin hiéu dia chi s& lan luot thay doi tir 000
dén 111, tai moi s6 dém trang thdi cong tac & clra ¢6 cing s6 hiéu s&€ bi MUX nghich dao
dua dén ddura y, tix dé dua dén DEMUX va truyén dén ddu ra ciing s6 hiéu.
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Vi du bo d€m dang dém dén 110, lic d6 gia st clra s6 6 d6ng — muic thap & x, s&
truyén dén MUX, bi ddo dé sinh miic cao tai y truyén dén DEMUX dén ddu y, 1am cho
LED tat, cho biét clra s6 6 dang dong. Néu c6 ngudi md clra s6 6, mifc thap xuat hién tai
yva y, 1am cho LED; sdng — béo cira s6 6 md, liic nay cdc LED khéac déu tit vi & thoi
diém nay chi c¢6 ddu y, c6 miic tich cuc thap (0). Nhu vay mach dém s& diéu khién quét
mot vong 1an luot hién thi trang thdi clia 8 clra, sau d6 quét ti€p vong 2 va vong 3 ... néu
ca 8 ctra déu dong thi khong c¢6 LED nao sang. Céac clra md, 1 1an quét, mot 1an chdp sang
LED, ta c6 thé diéu chinh t6c do chdp tit bang cach thay déi tn s6 xung nhip cho by dém.

S6 duong day st dung chi con 4 (dang 1€ 8) mot duong cho dau ra y ndi tit MUX
dén DEMUX va 3 duong cho dia chi A,A A, tiét kiém dugc 4 duong.

Vi'du 3: Hé thong truyén dit liéu dong bo

Hinh 5-46 1a so d6 logic cia mot hé thong truyén dit liéu dong bo c6 nhiém vu
truyén 1an luot 4 tir dit liéu 4 bit tir tram phat dén tram thu & xa. € phia phat, dit liéu duoc
luu & cdc thanh ghi A,B,C,D céc thanh ghi dich quay vong bang dau vao Shift (xung nhip)
chung. Méi thanh ghi s& dich phai khi c¢6 sudn duong ctia xung dich tir cong 2. LSB clia
ting thanh ghi dugc no6i sat véi MUX

Hai bo dém MOD 4 diéu khién hoat dong truyén noi dung ctia thanh ghi dit liéu
dén dau ra y cia MUX. Bo dém tir (Word counter), chon dif liéu (tlr thanh ghi) dé chuyén
dén Y; khi bo d€m nay dém tir 00 dén 11, dit liéu & moéi thanh ghi sé 1an luot xuat hién tai
y. Bo dé€m bit (bit counter) bao dam 4 bit di liéu tir moi thanh ghi sé& dugc truyén qua
MUX, trudc khi chuyén sang thanh ghi k& ti€p. Bo dém bit dém lén mot s6 ting véi tiing
xung dich, sau 4 xung dich n6 quay vé 00. € sudn xudng (sudn am) cta xung tai dau Q,
ctia bo dé€m bit, lam cho bo dém tir d€m lén s6 dém k& ti€p dé chon thanh ghi truyén dit
liéu ké ti€p. Theo cach nay nodi dung mdi thanh ghi dit liéu sé duoc truyén dén Y, moi lan
1 bit, bat ddu bang thanh ghi A (A A, = 00), 1an luot qua ting thanh ghi, khi bo dé€m tir
dém 1én mot sO, sau 4 xung dich mot. Tin hiéu & Y chita 16 bit dit liéu no6i ti€p (dit liéu
don kénh phan thoi gian), c6 4 tap hop di liéu khac nhau xuét hién & cing mot dau ra tai
nhitng thoi di€ém khac nhau.

Phia diu thu 1a DEMUX (1:4), ti€p nhan tin hiéu tr y cia MUX (phia phat)
chuyén dén va phan kénh, né tich thanh 4 tap hop dit liéu khac nhau, phan phéi cho 4
dau ra cia DEMUX.

- Dt liéu tir thanh ghi A sé dén dau ra y,,.

- Dt liéu tir thanh ghi B sé dén dauray,.

- Dit liéu tir thanh ghi C sé dén dau ra y,.

- Dit liéu tir thanh ghi D sé dén daura y;.

Dit liéu tir phat dén thu dugc giti moéi 1an 1 tir trén mot thanh ghi qua dudng truyén
noi tiép.

Bo dém MOD, ¢ phia phat va thu c¢6 cung tinh nang. Bo dém tir quyét dinh dau ra
nao ctia bo phan kénh s& nhan dit liéu, con bo dém bit cho phép 4 dit liéu truyén dén moi
ddu ra trudc khi ddy bo dém tir Ién trang thai k€ tiép.

|—. A | A, A Ay Xo Yo 9
[ [ 1 1 S

Y1 p=3

R

Bl B,| B, | By Xy 68 Y, 2

7'y 7y 'y 7'y i N o=




Hinh 5-46

Dé dit liéu chuyén tir phdt dén thu hop ly (dong bo) phai c6 phuong tién déng bo
dé chon ddu ra ctia bo don kénh (phia phat) véi hoat dong chon ddu ra cua phan kénh
(phia thu) ta xét vi du cu thé dit liéu & cdc thanh ghi nhu sau:

[A]=0110 [C]=1011
[B] = 1001 [D]=0100

Qua trinh thé hién & dang séng hinh 5-47.

1) FFW, M trong mach phat va FFN & mach thu thuong xuéng muc thap. Mic
thap tit M va N s€ gilt ca 2 tap hop bo dém & trang thai 0. Mic thip tai W ngan khong
cho xung nhip qua AND,.

2) Trude ¢, ca hai bo dém tir dau déu & trang thai 00, thanh ghi A (phia phat) va
daura y, (phia thu) duoc chon.

3) Tai t, xung truyén dinh W=1 lam cho AND, md, xung nhip di qua dua dén
mach phat va thu.
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4) Tai ¢, xung nhip dau tién qua AND, ¢ suon am lam cho (M,N) chuyén sang miic
cao (1) déng thoi cong AND,, AND; m& chuyén xung nhip cho cdc mach dém phét va thu.

5) Tai ¢, t, t; t; xung dich c6 sudn duong s& lam cho AjA, A, A; chuyén vao MUX,
dén y vao DEMUX ra dau y,. Cac xung dich nay duoc ca 2 bo dém bit (phat, thu) cing dém.

6) Sau ¢, tit ca cac thanh ghi tré vé ban dau, tra bo d€m bit vé 00, tai sudn xuong
(suon am) cua xung nhip thi 4, Q, s€ kich sang bo d€ém tir mach phat va mach thu tir 00
lén 01 dé chon tiép ddu vao x, (phia phét) , ddu y, (phia thu). Do vay miic cao tai B, s&
chuyén dén MUX.

7) Xung dich tai ts, tg, t;, ty s€ dich ByB;B,B; vao MUX va ra y,, bdo dém bit lai tr&
vé 00 tang bo dé€m tir 1én 10 d€ chon x,, y, dat miic cao tix C, dén MUX.

8) Xung dich ¢, t)ot;,t;, dich Cy, C,, C,, C; vao MUX, ra y,, bd dém bit tr& vé
dau vong dém (00), tang bd dém tir 1én 11, chon x5 va y; dat mic thdp tr D, dén MUX.

9) Xung dich 7,3 t,,¢;5 t,s s€ dich DyD,D,D; vao MUX, qua DEMUX ra y; b0
dém bit vé lai dau vong d€m (00) ting bo dém tir 1én 00. VGi suon am tai Q, cua bo dém
tlr s& khoi dong mach don 6n (OS) tuong ting dé sinh xung xoa hep FFW, M,N. Vi 3FF
& miic thadp, moi xung nhip va xung dich déu bi cam, tat ca bo dém duy tri trang théi 0.
10) Mach quay vé trang thdi ban dau, khong dit liéu nao duoc truyén thém cho dén khi
xudt hién xung truyén ké tiép....

Xung nhbp | | | | | l | | | |

Xung truyOnfar i it it it it tis 'ty Mt

1 1 1
! I 1 1 1
Y UUAA A |A B B 1B B CiC |G |G |D 1Dy [D;] Dyt
|: 1 1 1 1 : : 1 1 1 1 1 i 1 1 1 1
y 1 1
Yo tiafATA AL o v
:I | 1 1 l 1 ! ! I : ; 1 ; : : : 1 ;
1! 1 1 1 1 1 1 1 1 1 1 1 1 1
Yoo v r o (BB iB (B r
:: | | | I i ! I I I i I I i i o I
1 1 I 1 I | 1 ] 1 1 1 1 1
LN S S S S S S 1 () ([ S S
A T S A A L
:I 1 1 : 1 1 1 | 1 : 1 1 |D0:D1 Dz Ds: 1
Y3 e e e e
Hinh 5-47
3.3 MACH SO SANH
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l. Khdi niém
Trong cac hé thong s6 dac biét 1a trong may tinh thuong thuc hién viéc so sanh
(Comparator) hai s6, dé biét s6 ndo 16n hon hay chiing bang nhau (A>B; A<B; hay A = B).
Hai s6 cin so sdnh ¢ thé 1a céc s6 nhi phan, ciing c6 thé 1a cac ki tw d4 ma hoa nhi phan.
B0 so sanh c6 thé thiét 1ap theo ki€u néi ti€p hay song song. Trudc tién ta xét bo so sdnh 2
s6 nhi phan 1 bit, sau d6 1a cdc bo so séanh 2 s& nhiéu bit.

IIl. So sénh 2 s& nhi phdn 1 bit,

Gia slr 2 s6 nhi phan A va B déu la 1 bit, qué trinh so sdnh c6 thé xay ra 1 trong 3
kha nang: A = B; A< B; A > B; tng v6i truong hgp nao thi dau ra y d6 s€ c¢6 mic 1. Su
so sanh thé hién & bang 5-1.

Can cu vao bang 5-1, ta ¢6 phuong trinh sau:

y,=A-B+ AB= A®B T géf" 5-1A . —
_ = <
Yy, =AB . . ¥i( ) ) | ¥a( ; ) Y3 (O )
o K=AB ) 0 | 1 0 i 0
Tu cac phuong trinh y; y, y; taco 1 0 0 0 1
so d6 16 gic sau (hinh 5-1) 1 1 1 0 0

N&u chi can so sanh don thuan A = B, ta can dung mach XOR hoac XNOR (dung
XOR dau ra bang 0 khi A = B, ding XNOR dau ra bang 1 khi A=B).
Can ct két qua dau ra ta biét dugc A = B hay A #B, v6i so d6 hinh 5-1 (dung XNOR va
mach AND) ta c6 két qua so sanh nhu sau:

*}a
i

[: : Y3
Hinh 5-1
- KhiA=B=0(hoac A=B=1),daura y, =1.
- KhiA=0;B=1daura y,=1/(thé hién A <B).
- KhiA=1;B=0daura y;=7théhién A > B)
& mbi thdi diém chi c6 1 ddu ra cé muc tich cuc 1 thé hién ket qua so sanh.

Ill. So s&nh 2 s& nhiéu bit
Gia str ¢6 2 s6 nhi phan ( n bit) A va B.

B=b,b,,.. b,
Trong do: a,; b, . bit ¢6 trong s6 16n nhat.
a,b, :bit co6 trong s6 nho nhat.

Qua trinh so sdnh hai s6 nhi phan nhiéu bit phai bat dau tir bit ¢6 trong s6 16n
nhat, chi khi nao bit cé trong s6 16n nhéit bang nhau thi méi ti€p tuc so sanh dén bit ¢6
trong sO thdp hon lién ké; qué trinh d6 xay ra cho dén bit c6 trong s6 bé nhit; boi vi
két qua so sanh hai s6 A va B dugc quyét dinh theo cac cap bit c6 trong s6 16n nhat
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cho dén cac cap bit ¢6 trong s6 bé nhat (6 day ta dang xét hé dém 2 1a hé dém c6 trong
sO phu thuoc vi tri).

Qua trinh so sdnh ciing xay ra 3 truong hop.

A =B; A<B; A > B.

Mo hinh nhu hinh 5-2.

n
A @ ¥, (A=B)
BO SO SANH y,(A<B)
n
P ys (A>B)
Hinh 5-2

Dé xay dung so d6 logic mach so sanh c6 thé dung 2 cdch:
- Xay dung truc tiép tir cic ham: y, (A = B)
.yZa (A<B)
Y3 (A>B) )
Phuong phap nay thuc chat 1a xay dung 1 hé 3 ham logic, méi ham c6 2" bién.
- Xay dung so do gian tiép qua cac bo so sanh 1 bit, so do duoc ghép ndi tir cac
b0 so sanh 1 bit.
1. Xay dung mach so sanh truc tiép tir cic ham
Vi du: xay dung mach so sanh 2 s6 A,B 1a cac s6 2 bit:
A= asa;; B= beI;
Tong hop 2 s6 2 bit ¢6 16 kha nang clia t6 hgp bién (2 s6 2 bit thanh 4 bit).
a) Truong hop A =B
Ta ¢6 su so sanh nhu bang 5-2 (c6 4 trudong hgp bang nhau cta 2 s6 A,B).
Ca 4 trudong hop cho 2 bit clia mdi s6 déu phai ¢6 a, = b,; a, = b, méi c6 duoc A =B va
dauray, trong ca 4 trudng hop déu bang 1.
Tu bang 5-2 ta c6 phuong trinh y, nhu sau:
YVi=arbr-aib+ axbr a b +a,b,a b +a,ba b
= a2 by (2151 +a, b1)+ a, b, (2151 +a, bl) :(5151 + aibl)- (5252 + a2b2)
= (‘71 ®b1)'(32 ®b2)
b) Truong hop A > B
Truong hop A > B sé ¢6 6 kha niang trong téng s6 16 kha nang, ta c6 bang 5-3.

Bing 5-2 Bing 5-3
A B Y A B Y3
| a b, b, (A=B) a, |a; b, | b (A>B)
0] 1 ]0]0 1
0jJ01 010 1 1] oJo]o 1
0|11 0 1 1 1[0 [o0]1 1
1] 1 o1 1
tirp ) L 11 110 1
Furbang 5-3ta <o phuong trinh y; nihu satr:
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Vs 2.?12;72&1771 +a, by a1 b +225221b1 +32523151 +c’12772c’ilbl +32b23151
Nhom s6 hang dau, cudi va 4 s6 hang giita ta c6:

A =éZlZ1 (;27)2 + 32b2)+3252 (2117)1 +a b, +;Z1bl + 317)1)

= 2,60, ®0,)+ 2,b: |2, @8 )+ (2,0 5,)|

Vi (0,00 +(2,®8)=1
Cudi cing: y, =a, b (a, ®b,) + a, b
c¢) Truong hop A <B
Mach so sanh la mach logic, néu da c6 A = B hoac A > B thi s€ khong c6 A < B;

vay A < B, néu khong phai la A > B hay : Yous = YYo= Y1+ Y2

Két hop céc trudong hop a,b,c ta c6 so do logic mach so sanh 2 s6 1 bit nhu hinh 5-3.

a, & \z:
bII/@' . I)

b, o ? /
IE I:: 4D V3

Hinh 5-3 N7
[/

Bing céch tuong tu ta c6 thé xay dung cdc mach so sdnh 2 s6 nhiéu bit truc ti€p tir
cac ham.

2. Xay dyng mach so sdnh nhiéu bit tir cdic mach so sdnh 1 bit

*Mach so sanh 1 bit

Mach so sanh 1 bit ngoai cac dau vao ti€p nhan céc bit so sanh a,b va cic dau ra
thé hién: A=B; A < B; A>B; con c¢6 cdc dau vao diéu khién : A>B; A=B; A<B;. Mo hinh
so sanh 1 bit (hinh 5-4) va bang trang thai 5-4.

=D

Bdng 5-4:
§Cu vpo ®i0u khiOn _ _ - . -
/ bau vao diéu khién bau baura
A>B  A=B  A<B\ vio
l J l A=B [ A<B [ A>B | a | b =B [ A<B | A>B
_ 0| 1 |0 [x|x|O]1]0
a L | Vi (A=B) 0 0 1 [ x| x| 0] 01
— | SOSANH |y (A<B) I [ 0[O0 1Jololo]1
1 bit ASB 1 0 0 0| 1 0 1 0
b_, ys (A>B) 1 | 0] o0 olo[tL]o0]oO
1 0 0 1 1 1 0 0
Hinh 5-4
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Bang 5-4 cho thay: khi ddu vao a,b chua c6 tin hiéu vao dé so sanh (2 hang dau)
thi tin hiéu ra phu thuoc tin hiéu diéu khién, khi c6 tin hiéu vao a,b (4 hang cu6i) lic nay
dau vao diéu khién dugc ghim: ddu A>B va A<B miic 0 ddu A =B miic 1; tin hiéu ra phu
thuoc tin hiéu vao & a,b.

Trén co s mach so sdnh 1 bit, ngudi ta ¢6 thé ghép céc so sdnh 1 bit theo 2 dang n6i tiép
va song song dé tao thanh cdc mach so sanh nhiéu bit.

IV. Vi mach so sanh va Ung dung

Mot IC so sanh 4 bit khong ddu tuong doi pho bién 1a 74HCS5 va cling xé ri
vG1 nd con co 7485; 74LS85.
74HC85 c6 so d6 khoi hinh 5-7; bang chan 1y 5-5.
8Cu vpo d+ li0u

/A3 A, A, A, B; B, B B, N

ey

_5

g | lam — Y1 (A=B)

i% [a-p) — 74HC 85 y2(A<B)

o

i) g Lop) y3 (A>B)

Hinh 5-7
Bing 5-5:
Dau vao so sanh Dau vao noi tang Pau ra
azbs ab, ab, agby | Tacp | Taem | Yasm | Yia=m | Yoaw | Yaass

a;> b, X X X X X N 0 0 1
a;< b, X X X X X X 0 1 0
az= b3 az> bz X X X X X 0 0 1
az= b3 3.2< b2 X X X X X 0 1 0
a3= b3 a2= b2 a1> b] X X X X O 0 1
a3= b3 azz b2 al <b1 X X X X 0 1 0
a3= b3 a2= b2 a.1= bl a0> b() X X X O O 1
a3= b3 az= bz al= bl aO <b0 X X X 0 1 0
a3= b'; 3.2= b2 a1= bl a0= bO O 0 1 0 O 1
a3= b3 azz b2 a1= bl a(): bO 0 1 0 0 1 0
Az= b3 A= b2 = b] Ag= bO 1 0 0 1 O 0
a3= b3 azz b2 al= b] aoz bO 0 0 0 0 1 1
a3= b3 az= bz al= bl aO= bo O 1 1 0 O 0

+ Dau vao dit liéu: a;a,a,a,— ti€p nhan s6 A.
b;b,b,b,— ti€p nhan so B.
+Paura:  yju-p mic 1 khi A=B.
Yaa<p muc 1 khi A <B.
Y3a=sp Muc 1 khi A > B.
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+ Dau noi tang (hinh 5-8): a, a, a, a b, b, b, b,

LLLL T

I(A>B) Y (A=B)
" 74HC 85 y:(A<B)
A P ¥ (A>B)

Hinh 5-8

V6i cach n6i I y.p); Iiacp, VA I(4_p nhu vay lam cho cic dau di¢u khién:
A > B va A<B miuc 0; con dau A = Bmuc 1.
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34 MACH TiNH TOAN

l. Dat van dé
Trong k§ thuat s&, k§ thuat vi xir Iy va mdy tinh, tinh todn dé xir ly thong tin 1a mot
van dé 16n. Cac phép tinh duoc phan thanh hai dang: Céac phép tinh s6 hoc va cdc phép
tinh logic. Trong chuong 1 da dé€ cap né véi tu cach todn hoc. VGi bai nay ta sé& xét céc
mach logic dé thuc hién cic phép toan do.

Il. Mach s& hoc co bdan

1. Mach ban téng

Khi thuc hién cong cac s6 nhi phan, bao gio cling cong tir cot ¢6 trong s6 nho nhat
cho dén cot ¢c6 trong s6 16n nhat, dong thoi phép cong thuong c6 nhd tir cot ¢6 trong s
thap 1én cot c6 trong s cao lién ké. Vi du cong hai s6 nhi phan 1 bit, ta ¢6 bang cong nhu
hinh 7- 38a. HA

A[BJ]S]|cC
00010 Ac:"""":/ S
o1 1[0 Boil, @1_’
110 ] 1]0 :I_ :
1|10 1 : :
: :)1_’C
a) b)
Hinh 7- 38

Can ctr vao bang 7-38a ta c6 ngay két qua:
S=A @®B.\ A, Blacac so nhi phan 1 bit.
C=AB S : La két qua tong.
C: La so nho.
So d6 logic nhu hinh 7- 38b. Mach nay ta goi mach ban tong (HA-Half Adder). S&
di goi 1a ban téng vi mach chua c6 ddu vao dé ti€p nhan s6 nhé tir trudc chuyén sang.

2. Mach téng ddy du A |B|C, |S |C
Mach nay c6 mo hinh nhu hinh 7-39. O |0 |0 0O |0
Ao S 0 0|1 |1 |o
B, FA — 0 [1[0 [1 [0
c, C, 0 |11 Jo |1
O— 1 0 1|0 1 0
2) 1 o1 [0 |1
1 1 |0 0 1
S. G 1 1 |1 1 1
1 AiBi AiBi
N0 0r 1110 N0 01 1110 5
0 0
1 1 1
Lo ! A CHO)ID)
C) d)
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'O, | o—o

Bio! @f@ﬁ—'& HA, |
I ] 1
A B
| —c

Ciio7 | !
| j_r : HA,
: \ O : >
e Cii S S;

e) £
Hinh 7- 39

Mach phai ¢6 thém dau C;, dé ti€p nhan s6 nhé tir cot ¢6 trong so thap hon lién ké
chuyén dén. Bang cong nhu hinh 7-39b, dé lap phuong trinh cho S; va C, , ding bang
Karnaugh nhu hinh 7-39c,d, rit gon c6 két qua nhu sau:

G =AB+C, A +C.,B,.
= AB+C, (Ai+B)
S =CulaB +AB)C,(AB +AB)
- Cu(A®B)+C,(A®B)
= A;® B® (¢,

Tir cac phuong trinh S; va C, , so d6 logic thuc hién nhu hinh 7-39¢. Va so d6 nay
goi 1a bo cong day du (FA-Full-Adder).

Bo Tong day du c6 thé duoc ghép tir hai bo ban tong nhu hinh 7-39f, ban doc tu
chiing minh so d6 nay, cdch lam nay thuong dugc dp dung trong thuc té.

lll. B& cbng song song
1. Bo cong song song 4 bit
Dé thuc hién cong hai s6 nhiéu bit theo phuwong phdp song song, ta st dung dung
cac mach cong day dua 1 bit (FA)
Vi du d€ cong hai so 4 bit, sit dung 4 FA ghép theo so d6 nhu hinh 7-40.

b; b, b, by Thanh ghi B
(:3 \ 4 Cz L 2 (:1 \ 4 C() v C
“—] FA, [~ FA, [ FA, = FA, |
ST bk
a3 a, a, a, Thanh ghi A
Hinh 7-40

Giasuso6: A =aa.aa,
B= b;b,b,b,.
Vé6i a,, byla cot cé trong sO6 bé nhat, a;, b;1a cot c6 trong s6 16n nhat. Hai s6 dugc
chta trong 2 thanh ghi A va B. Cap c6 trong s6 bé nhat a,b, duoc dua vao FA,, cap a,b,
vao FA,, cap a,b, vao FA,, cdp a;b; dugc dua vao FA;, 4 cdp nhi phan dugc dua vao
4FA mot cach dong thoi. Két qua tong cho 4FA dugc dua ra cdc diu S,S,S,Ss, két qua nay
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c6 thé dugc chia trén mot thanh ghi khdc, ciing ¢6 thé st dung luon thanh ghi A 1am
thanh t6ng. S6 nhd dugc chuyén lién tiép - ddu C, dé ti€p nhan s nhd tir 1an cong trude
chuyén t6i, sau d6 s6 nhé dugc chuyén ti€p mot cach lién tiép qua FAy; FA,, FA,FA,,
dau C; dé€ dua s6 nhd dén 1an cong ti€p sau.

Vi du:
A = I 1 1 1
B = 1 0 0 1
c =11 11

C, C, C, C C,
s =110 00

Vi so d6 nay céc cap bit dugc dua dong thoi vao 4FA sé nhanh hon phuong phap
dua vao tudn tu. Tuy nhién s6 nhé lai thuc hién theo kiéu tudn tu, toc do s&€ cham do
truyén va thuc hién cong s6 nhd. D€ khac phuc nguoi ta dung thém mach logic kiém tra
truGe bit nhé cta nhém bit thap a; a, va b,b, liéu c6 ton tai s6 nhd C, hay khong ? néu
c6 thi s6 nhé nay xuét hién sém hon bang con dudng truyén khac véi thoi gian cham tré
nho hon nhiéu khi di theo con dudng truyén FA, = FA, = C,.

2. B0 cong nhé nhanh (Fast Carry) G B
L . . . N }%00 01 11 10
bé khac phuc su cham tré do viéc truyén s6 nhd mot ! 0
cach tuan tu, nguoi ta st dung bo cong nhé nhanh . m
Vi céach thuc hién mach nhim khic phuc su truyén 1
cham tré clia s6 nhd. @ w @

Ta da xét bod cong FA mot cot s6, dua vao
bang 7-39b, tién hanh t6i thi€u héa C, theo mot
phuong an khéc, ta c6 bang bén:
Ta co:
C =AB +C,(AB +AB) 1)
=AB +Ci—l(A ® B, )

T w AR




G,

G 0 °
P, GP; P, W OPZ PIT P, P, P P, P, G, P,P G, P, P, P, C,

DﬁCéZ SizAi@Bi@Ci—l
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Pat: A B, = p‘} (7-2)
AB =G
Thay (7-2) vao (7-1) ta co:
C=G+pC,
Si=p;®C,y
Doi v6i bo cong 4 bit ta co:
C=pC;+Gy; C =p G+,
G=p,C+0G,
G=p; G+ G;

Thay lan luot :C, vao C,, C, vao C,, C, vao C;, ta duoc:
CL=pPPC+ PG, +G
C, =P, P PCy + P PG + PG, + G, (7-3)
Cs =P3P, PLPC s + PP, PGy + P3P,Gy + PG, + G

Céc chit s6 clia tong s€ c6 gia tri sau:

Sy =P, ®C,
=p, ®C
Sz =P, ®C1
Ss =p3@C2

Dung cic hé phuong trinh (7-3) va (7-4) dé xay dung b cong song song nhg
nhanh gém 3 khoi nhu so do hinh 7-41a.
So d6 logic chi tiét ctia cic khoi nay thé hién & hinh 7-41b,c,,d.

CAU HOI VA BAI TAP
Ciu I: Khi can so sanh 2 s6 nhi phan 16 bit, phai dung may 1C7485. Hay mo ta va
thuc hién ghép céc IC da chon dé thuc hién. Hay dp dung dé€ so sanh 2 so nhi phan sau:
A =100100101101 1110
B=1001 0010 1011 0101
Cau 2: Phan biét cac truong hop ma hoa
+ Ma hod nhi phan.
+ Ma hod uu tién.
+ Ma hod nhi — thap phan (BCD)
Ciu 3: BO ma hoa va bo giai ma khac nhau nhu thé nao?
Ciu 4. Phan biét cac truong hop giai ma
+ Giai ma nhi phan.
+ Giai ma BCD — thap phan.
+ Giai ma BCD — 7 doan.

C4u 5: Hay thiét k€ b giai ma, nhi phan 4 bit?

Cau 6: B0 don kénh ¢6 nhiém vu gi ? chitc nang cua dau chon lua (dia chi) cta né.

- C6 4 dix liéu, moi dit lieu 8 bit, cdn cho qua MUX phai 1am thé nao dé tai
nhitng thoi diém nhat dinh tai céng ra cia MUX s& xuat hién chi mot trong 4 dit liéu
nay. Ciu tric s€ gom bao nhiéu dau vao dit liéu? bao nhiéu dau ra va bao nhiéu dau
vao chon (dia chi).
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Cau 7: Hay giai thich diém khdc biét gitta MUX va DEMUX mach cia DEMUX
giong hét mach giai ma “ding hay sai.

-Ciu §8:

+ B0 giai ma 7442 khong c6 dau vao cho phép E, st dung n6é nhu mot bo giai ma
1:8 dugc khong? (néu khong dung y;, y,) c6 thé dung dau dit liéu D lam dau cho phép
duoc khong?

+ Khi dung 7442 lam DEMUX 1:8 thi phai sit dung cac diu vao dit liéu va dau
vao chon nhu thé nao?

VW WL e Y VI COon
Dich tieng anh chuyén nghanh khoa hoc
v nhién va ki thuat.

Dich cac ba1 giang trong chuong trinh
hoc liéeu mo cua hoc vien MIT, Yale.

‘1m va dich ta1 hiéu phyc vy cho sinh
1én lam semmer, luan van.

Tai sao moi thir déu mién

phi va chuyen nghiep 77?7
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