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Truong Cao Pang nghé An Giang Khoa bién

TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin c6 thé dwoe phép
dung nguyén ban hoic trich dung cho cic muc dich vé dao tao va tham khio.

Moi muyc dich khac mang tinh lIéch lac hoic sir dung véi muc dich kinh doanh
thiéu lanh manh sé€ bi nghiém cam.

LOI GIOI THIEU

Pé gop phf?m nang cao chat luong giang day va hoc tap ¢ truong, giéo trinh
mon MACH SO dugc bién soan véi muc dich phuc vu cho viée hoc tap cho cac sinh
vién/hoc sinh hé Cao Pang, chuyén nganh Cong Ngh¢ Ky Thuat Piéu Khlen va Tu
Pong Hoéa. Gido trinh nay dugc duc két tir nhidu tai liéu ky thuat s6 ciia mot sd trudng
dai hoc va cua vy trung hoc chuyén nghiép, day nghé.

Noi dung cua giao trinh dugc t6 chirc thanh hai phan 16n nhu sau:

Bai 1: Hé thong sd

Bai 2: Cac cong logic co ban

Bai 3: Cac phan tr nhé co ban (Flip — Flop:FF)

Bai 4: Mach dém — Mach ghi dich

Bai 5: Mach ma hoéa — Mach giai ma

Bai 6: Mach dén kénh — Mach phén kénh

Trong mdi phan, cac bai hoc duogc thiét ké bao gom 1y thuyét két hop véi thuc
hanh. Cho du cac kién thuc trong gido trinh da duogc sap xép mot cach hop 1y va c6
moi quan hé chét ché nhung gido trinh chi dé cap dén nhimg van dé trong tam trong
linh vire mach s6, nén ngudi hoc can tham khao thém cac gido trinh c6 lién quan dé
viéc hoc c6 hiéu qua hon.

Mic du rat cd gang trong qua trinh bién soan nhung chic chan khong tranh
khoi nhiing thiéu sét, kinh mong cac déng nghiép va hoc vién gbp y dé cho gido trinh
nay ngay duoc hoan thién hon.

An Giang, ngay thdng ndim 20
Tac gia bién soan
VO THANH LAM
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BAI 1: HE THONG SO

Muc Tiéu:
Sau khi hoc xong bai nay hoc sinh ¢6 kha nang:
- Phan biét duoc cac hé théng $0;
- Chuyén d6i qua lai gifta cac hé théng sd;
- Tinh toan dugc cong trir cac s6 nhi phan, bat phan va thap luc phéan.
Db dung day hoc:
Giao an , Tai liéu tham khao
Noi dung:
I. Hé thong s6 thap phan, nhi phan, bat phan va thap luc phan:
1. H¢ thap phan:

H¢ théng s thap phan goi tic 1a hé 10 (Co sé S = 10). dung 10 con s6 tr 0 dén
9. Khi s6 luong 16n hon 9 nguoi ta dung 2 hay nhiéu con s6 theo qui udc vé gia tri
hang khac nhau.

Vidu:
785310 = 7000 + 800 + 50 + 3
=7.10% + 8.10% + 5.10" + 3.10°.
356,2810=300+50 + 6 + 0,2 + 0.08
=3.10%? + 5.10' + 6.10° + 2.10 + 8.102,
2. H¢ nhj phan:

Hé thong sb nhi phan goi tac 1a hé 2  (Co s0 S =2), chi dung 2 con sd0val. De
dién ta luong khac nhau nguoi ta dung sé co nhleu con s6 0 va 1 ¢6 qui ude chi sd
hang tuong tu nhu hé thap phan nhung bay gio s6 nhan 1a 2" thay vi 10",

Vi du:
1011,=1.23+0.22+1. 2t +1.2°
=8+0+2+1=11,.
1101.01,=1.22+1.22+0.2' +1.2°+0. 21 + 1.2°2
=8+4+0+1+0+0,25= 13,254,.
3. H¢ bat phan:

_ Hé thong s0 bat phan goi tac 1a h¢ 8 (Co s6 S = 8) ding 8 con s6 tir 0 dén 7. Dé
dién ta lugng khac cling tuong ty nhu h¢ thap phan va nhi phan.
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Vi du:
132g = 1.8% + 3.8 + 2.8° = 90y,.
142,355 = 1.8 + 4.8' + 2.8° + 3.81 + 5.82 = 100,84o.
4. H¢ thap luc phan:

Hg thong s6 thap luc phan goi tac 1a h¢ 16 (Co s0 S = 16)(hay hé Hex hodc
Hexa). H¢ thap luc phan dung 10 con s6 tir 0 dén 9 nhu hé thap phan va tiép theo la 6
chir cai A, B, C, D, E va F dé dién ta 16 con s0 thap phan tir 0 dén 15 (xem bang 1.1).

Vi du:

1896 = 1.16% + 8.16 + 9.16° = 393,¢

5AD;s =5.16% + A.161 + D.16% = 5.256 + 10. 16 + 13.1 = 1453
5. Bang hé thong so:

Bang 1.1: Céc hé thong sd
Thap phan | Nhi phan Bat phan Théap luc
phan
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

II. Chuyén ddi qua lai giira cac hé thong so:
1. Thap phan sang nhj phan:

Khi can chuyén d6i thap phan sang nhi phan ngoai trir cac s6 nho nhu bang hé
thong s6 con vé nguyén tac thi ta thuc hién nhu sau:

Giao Vién: VO Thanh Lam Gi4o trinh mén: Mach s 10
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Ta lay s0 thap phan chia lién tiép cho 2 roi sau d6 lay s6 du. S6 du cudi cung 1a
bit ¢6 trong so 16n nhat (MSB)

Vidu 1: D6i 1740 thanh s6 nhi phan

17,] 2
LsB 1|8 F vay 17,, =10001,
4

O

*/ P6i v6i s6 thap phan 10n cach gon hon 13 tim hiéu sb lién tiép ctia sd thap
phan vaéi iy thira 2 ¢6 tri s6 thap hon nhung gan s6 thap phan nhat.

Vi du 2 : D6i 62710 thanh sb nhi phan
627 > 115 >51> 19 > 3> 1
(2%) (2% (2 (2% (2Y (29
Vay : 62710 = 100110011,
Vi du 3: B6i 155,175 thanh s nhi phan
*/ P6i phan nguyén 1am twong tu nhu vi du 1 ta dugc : 15510 = 10011011,.
*/ Doi phan phan (0,17510):

« 0,175 0,35 0,7 0,4 X0,8 0,6 0,2

2 X 2 X2 X 2 X o X
0,350 0,70 14 0,8 16 12 ﬁ
- @ B6

vay: 0175, =.001011,
Do d6 : 155,175;0 = 10011011.001011,.
2. Thap phan sang bat phan:

Tuong ty nhu cach d6i s6 thap phan sang nhi phan nhung by gio ta lay s6 thap
phan chia lién ti€p cho 8.

Vi du 1: Dbi 24714 thanh s nhi phan

24710}3
3143] 8

3}? 8
5

Vay: 247, =533,
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Vi du 2: B6i 258,3510 thanh s nhi phan
*/ Poi phan nguyén 1am twong ty nhu vi du 1 ta duoc : 2581 = 402.
*/ Poi phan phan (0,3510):

g *g Xg Xg Xg Xg
2,80 64 32 16 4,8 6,

Vay: 0,35, =.26314
Do do: 258,3510 = 402.26314s.
3. Thap phan sang thap luc phan:

~ Tuong ty nhu cach d6i ,sé thap phan sang nhi phan va bat phan nhung bay gio
ta lay soO thap phan chia lién tiép cho 16.

Vidu 1: Db8i ]_610th€1nh thdp luc phan Vi dy 2 : PGi 25410 thanh thip luc phan

16,16 254 | 16 Vi
0|16 Vay: 14 (15|16 v
254, = FE,,(FEH)
AL 16, =10,(10H) N\ 15| 0

*/ D01 s0 nhi phan sang s6 Hex:
D¢ d61 s6 nhi phan sang s6 Hex thi ta lam nhu sau:

- C1r 4 bit nhj phan bang mot con sd Hex

Vidu1:
1011 0111 1010 —> B7AH

B 7 A

Vi du 2:
..... 11 0110 1110 — 36EH

3 6 E

Trong d6 : ... ...11 chua du 4 bit ta phai thém 2 bit 00 cho du 4 bit do do6 ...
...11 > 0011 =3H

I11. Tinh toan s hoc:
1. Cong trir s6 nhi phan:

a. Cong s6 nhi phan:

S6 nhé
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Khoa Dién

*/ Cha y:

, O truong hop 1 + 1 khong phai bang 2 nhu thap phan nhung & s:é) nhi phan ta
Vié( 0 nho 1 cho hang ké, tuc viét 10 co gia tri ,'[hé,p phﬁn la 2, Khi sO nhi phé}n co
nhi€u bit ta thuc hién phép cong ¢ bit cd nghia thap nhat (LSB) va ti€p tuc cho dén bit

c6 nghia cao nhat (MSB).

Vivu: 1101(13,,)

1011 (11,,)

_0110 (6,)  _1111 (15;)
10011 (19,,) 11010 (26,,)
b. Trir s6 nhi phan:
o0 1 1 0
6 o 1 1
0 1 0 11
L SO muon
Vi du:
1101 (13,,) 1010 (10,,)
0110 (6,) 0111 (7y)
0111 (7,,) 0011 (3,,)
2. Cong trir s Hex:
a. Cong:
1 2 8 8 B
8 8 F
9 10 12 1A
Vi du:
18 88 AA 3CA FFFF  BCD
8 88 EE SF 7 FFF  1FB
20 110 198 9C1 10FFe DC8
b. Tru:
) A ) F
2 8 A 2
2 5 C
Vi du:
_18 . 5A . FE . 3CE . 10FFE . 3CA
A F C2 _1IF FFF FE
OE 4B 3C 3AF FFFF 2CC

Gido Vién: VO Thanh Lam
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3. So nhi phén cé dau:

Néu chi lién quan dén s6 duong ké ca s6 khong thi s6 nhi phan va chuyen d6i
sO thap phén sang nhi phén 1a nhu da biét trudc. Céac sb nhi phan nay la s6 khong dau
¥ noi la cac s6 chung chung va tu nhién dugc hiéu 1a s6 duong. Trong tinh toan sO
hoc binh thudng nhu ta da quen voi cac s6 thap phan nguoi ta dung dau cong (+) dé
chi s6 duong, dau trir ) dé chi sb am. Nhung trong thé gi¢i mach logic (mach sd)
moi viéc phai duge biéu thi bai cac s6 0 va cac 1 khong gi khac. Do d6 phai c6 cach
biéu thi s6 nhi phan c6 ddu. Cach co ban 1a thém mét bit & dau (tan cing bén trai) dé
chi dau: Bit 0 s6 duong, Bit 1am

Vi du qui dinh s c6 dau 1a 5 bit trong d6 1 bit diu va 4 bit d¢ 16n thi dé dién ta

=15 va -15 ta phai viét:
+15;0= 01111
= H_}

AR

Bitdau Do 16n
-1510= L1111,
YN\
Bit dau bo 16n
4. S6 bu:
S6 bu cua 014 1 va cia 1 1a 0. DAy la dinh nghia cta s6 bu di véi s6 nhi phan
1 bit. Khi s0 nhi phén ¢ nhiéu bit thi cling d6i s6 0 thanh s6 1 va 1 thanh 0 du ¢ hang
nao. Vi du so6 bu cua 10 1a 01, cia 1011 1a 0100. Tuy nhién phd bién 1a s6 bu 1 va so
bu 2.

a. S6 bu 1:

n bit bu 1 1a dao cua sb nhi phan n bit d6 ( bit 0 — bit 1 va bit 1 — bit 0)

Vi du:

1011, bu 1 1a 0100,

Dé thyuc hién phép trir A - B, A va B 1a hai nhi phan, bé“mg cach thuc hién phép
cong A + (-B) v6i (-B) duge the boi bu 1 cia (+B), tre: A-B=A+(-B)=A+bul
cua (+B). Bay gio ta xem phép trur dugc ti€n hanh ra sao qua vi du:

8-2=8+(-2)=8+bul(+2)

0 0010 (+2)bu 1l cua+2 la 1 1101
Viy:
0 1000 (+8)
1 1101 bu 1 cua (+2)

@ 0 0101 (+5)
v

bo sai
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Khoa Dién

Két qua sai, nhung hdy lay sd nhd tran, ¥ noi s6 nhé 1én hang cao hon cua bit

dau, cong voi1 két qua:

0 1000 (+8)
11101 bu 1 cua (+2)

(;) 0 0101 (+5)
—1

0 0110 (+6)—» diling

2-8=2+(-8)=8+hul(+8)
0 1000 (+8)bulcua+8 la 10111

Vay:
00010 (+2)
1 0111 bu 1 cia (+2)

11001 (-9)
v

sai

Két qua sai, nhung hay lay s6 bu 1 cua do 16n:

1001 bt 1120110 =6
Vay két qua la: 1 0110 (-6) (dung)
b. sd bu 2:
S6 bu 2 bang s6 bu 1 cong 1
Vi du:
1011, bu 1120100 bu 2 — , 0100

1
0101

Pé thyc hién phép trir A — B, A va B Ia hai nhi phan, bang cach thuc hién phép
cong A + (-B) v6i (-B) dugc the boi bu 2 cia (+B), tre: A-B=A+(-B)=A+bu2
cua (+B). Bay gio ta xem phép trur dugc ti€n hanh ra sao qua vi du:

8-2=8+(-2)=8+bu2(+2)

0 0010 (+2)bui 1 ctia (+2) 1a 1 1101
r 1

(+2)bu 2 cua (+2)1a 1 1110

Gido Vién: VO Thanh Lam

Gi4o trinh mén: Mach s 15



Truong Cao Pang nghé An Giang Khoa bién
Viy:

01000 (+8)
11110 b 2 cita (+2)

@ 0 0110 (+6)
v

bo dung
2-8=2+(-8)=8+hu2(+8)

01000 (+1)bu 1 cta (+2)1a 1 0111
1

(+2) bu 2 ciia (+2) a1 1000

00010 (+2)
1 1000 bu 2 cua (+8)

1 1010 (-10)
v

sai
Két qua sai, nhung hay iy s6 bu 2 ciia d6 1on:

1010 bu 1 coa 1a 0101
T

bu2cuala 0110 (ding)

Vay két quala: 1 0110 (-6) dung)

IV. CAC MA SO:

1. Ma BCD:

Nguoi ta biéu thi sé thap phan tir 0 dén 9 bai sd nhi phan 4 bit co gid tri nhj
phan tuong tmg (xem bang 1.2). Su tuong ung nay chi la sy twong thap phan - nhi
phéan binh thuong (bang 1.1) nhung phai luvu y 2 diéu :

Mt la: Ma BCD chi viét da 4 bit . Vi du M4 thap phéan 1a 0001 cht khéng phai
la 1.

Hai la: Sy twong tmg chi p dung cho s6 thap phan tir 0 dén 9, nén sb nhj phan
tir 1010 dén 1111 khong phai 1a m& BCD.

2. Ma du 3:

M du 3 duoc tao nén bang cach cong thém 3 vao ma BCD 8421. Ma nay ding
trong cac thiét bi tinh todn s6 hoc va xtr 1y tin hi¢u so.
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3. Mé Gray:

La maé nhi phan khong can bang. Piac diém cua ma nay 1a 2 s6 lién tiép nhau
chi thay doi mot chir so (1 bit). Vi vay téc d6 dém ctia ma Gray trong may tinh nhanh
hon so voi sO nhi phan. Ma Gray c6 thé dugc suy tir ma BCD, hodc ma nhi phén bang
cach mdi chir s6 ding bén phai s6 1 & mia BCD hodc mi nhi phan khi chuyén sang ma
Gray phai d6i thanh chit s6 nguoc v6i nd. Vi du:

BCD 0010 Hodac Nhiphan10111
Yeyy Loy
Gray 0011 Gray 11100

4. Ma Johnson:

Cung su dyng 5 cha s6 hé 2 dé biéu dién hé¢ 10. bac diém 1a khi chuyén doi
sang sO tiép theo ma sé& thay chir s6 “0” bang chir sO “1” bat dau tir phai sang trai cho
dén khi dat dén 11111 thi lai thay thé dan chir s6 “1” bang chit s6 “0” va ciing theo
chiéu tir phai sang trai.

Bang ma s :
Bang 1.2: Cac mi sb

Thap 1 \vagep | Made3 | MaGray |, M@
phan Johnson

B3B,B1Bo | AsArA1 Ao | G3G2G1Go | Jadadadido
0 0000/0011[0000]| 00000
1 0001/0100|0001 | 00001
2 0010[0101|0011 | 00011
3 0011/0110|0010| 00111
4 0100[0111|0110| 01111
5 010110000111 | 11111
6 0110/1001 0101 11110
7 011110100100 | 11100
8 1000(1011]11001| 11000
9 10011100 |1101 1] 10000
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CAU HOI VA BAI TAP
1. Thé nao 1a sé nhi phan,bat phan, thap phan va thap luc phan (Hex)?

. Hay v& bang hé théng sb ?

2

3. Hiy néu cach chuyén ddi s6 thap phan sang sd nhi phan va cho vi du?
4. Hay néu cach chuyén ddi s6 thap phan sang sd bat phan va cho vi du?
5

. Hay néu cach chuyén doi sb thap phan sang sb thap luc phan (Hex) va cho vi
du?

6. Hay d6i cac sd thap phan sau sang sd nhij phan:
a/ 8610
b/ 36810
¢/536810
d/ 267,251
e/ 923,550
7. Hiy d6i cac sd nhi phan sau sang sb thap phan:
a/ 10111,
b/ 101110,
¢/ 11001110011,
d/ 11100011.001;
e/ 10111010101.1001;
8. Hay ddi cac sb thap phan sau sang sb bat phan:
a/ 7910
b/ 43210
/285310
d/ 267,451
e/ 923,551
9. Hay d6i cac sd bat phan sau sang s6 thap phan:
a/ 56
b/ 653
¢/ 137s
d/ 5431.054
e/ 2247.101
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10. Hiy d6i cac s thap phéan sau sang sd thap luc phan (Hex):
a/ 9710
b/ 45210
¢/115319
d/ 267,510
e/ 923,41
11. Hiy d6i cac s thap luc phan sau sang s thap phan:
a/ 2616
b/ 9316
¢/ 93716
d/ 5467.5:5
e/ 3947.1146
12. Pbi cac s6 nhi phan sau sang bat phan:
1000, 11011, 100111011101
13. P6i cac s6 nhi phan sau sang thap luc phan (Hex):
11100101, 1001011, 111011101
14. Poi cac s6 thap luc phan (Hex) sang nhi phan:
20H, FEH, BDFH, 2FFFH, 35CH
15. Tim sb bu 1 va bu 2 cta cac s6 nhi phan khéng dau sau:
000000, 111111, 100000, 000001, 101010
16. Thuc hién céac phép tinh sau:
a/ 1010, + 1011,
b/ 1100111, + 1000111,
c/ 11010, - 10011,
d/ 11011001, - 1000111,
17. Thuc hién cac phép tinh sau:
a/ 28H + 1AH
b/ FFH+FFH
¢/ AFC2H + 5FDCH
d/ 28H — 1AH
e/ FBA — 2DF

Giao Vién: VO Thanh Lam Gi4o trinh mén: Mach sd
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Truong Cao Pang nghé An Giang Khoa bién
g/ BA3EH — AESFH

18. S5 BCD 1a s6 nhi phan hay s6 thap phan ?
19. Hay viét ma thira 3 cta sb thap phan tir 0 d&én 15

20. Hay néu dic diém cua ma Gray ?
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BAI 2: CAC CONG LOGIC CO BAN

PHAN A: LY THUYET:

Muc Tiéu:
Sau khi hoc xong bai nay hoc sinh c¢6 kha ning:
- Trinh bay duoc dic tinh, nguyén 1y cta cac phan tir logic co ban;
- V& duoc ky hiéu va 1ap duoc bang su that cua cac céng logic co ban;
- Giai thich duoc cac mach dién thuc hién céng logic co ban;
- Ung dung cac hang dang thirc Boole dé rat gon biéu thuc logic;
-Thuc hién chuyén doi giira cac cong logic;

- Rat gon biéu thic bang bia Karnaugh.

bo dung day hoc :
Gido &n, Tai liéu tham khao, cac IC cong
N¢i dung:
I. Dinh nghia:
A
Cicbien | BT _, ' Y( Ham ngd ra)
ngd vao : Cong logic
|
N

Hinh 2.1 - So d6 khdi
Cong Logic c6 mdt hay nhiéu bién ngd vao nhung chi c6 mot ngd ra.
II. Céc cong Logic co ban:
A. Ly thuyét:
1. Cong NOT (Cong dao):

Ky hiéu Bang sy tht

A ~ Y=A AlY=A
L ol 1
11 O

Hinh 2.2 — ky hiéu- bang sy that cong NOT

*/ Mach dién:
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