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Panh gia mon hoc

- Chuyén can: 10%.

- Kiém tra giira ky: 10%.

- Thi nghiém thyc hanh: 10%.
- Thi két thic hoc phan: 70%.
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SO VA TUONG TV

- S0: La dang biéu dién trong dé céc
gia tri thay doéi theo tirng nac roi rac.

- Twong tu: La dang biéu dién véi su
bién d6i lién tuc ciia cac gia tri.

Tin hiéu twong tw Tin hiéu s6
(analog signal) (digital signal)
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Trang thai logic cia tin hiéu so6 (Digital Signal):

)

r
! Himax)

I an min

HIGH =1

Uncertain

I r
Limax)

J Limin)

LOW =10

,\_; llr.ll 1 II|'I..II 5

_-:. |Ir.|l 1 II|'I..II 5

III..II r""-l 1 |'|'I._|I %

() () vealis

Gian do xung (Waveform) cua tin hiéu so:

. Ideal Positive
Logic Level going Pulse

A

UU£ 31100110

Ideal Negative
going Pulse

) +— Binary Code

sp— Digital Waveform

HIGH— :l_
LOW—
I

k

Rising Leading Falling Trailing

Edge

Edge

Falling Leading

Edge

':L_|:'

- Time

Rising Trailing

Edge



Wu diem cha hé thong so

o Céc hé thong s

da thiét k& hon.

o Luu trif thong tin dé.
o DO chinh xac cao hon.

o Cic xtr Iy cb thé
o It bj anh hudng

lap trinh dugc.
h6i nhiéu.,

o C6thé chétaor

hi€u mach so trong cac chip.



CHUONG 1: HE BDEM

1.1. M6t so hé dém thong
dung.

1.2. Chuyén doi co so giira
cac he dem

1.3. S6 nhi phan c6 dau.



1.1. Mot s6 hé dem théng dung.

1. Cac khai niém:

- Co s0 (r - radix): 1a s6 lugng ky tu chit so (ky
s - digit) sit dung dé biéu dién trong hé thong so
dém.

- Trong s (weight): dai lugng biéu dién cho vi
tri cua 1 con sé trong chuoi so.

Trong s6 = Co s V't

- Gi4 tri (value): tinh béng tong theo trong so.

Gid tri = X (Ky s6 x Trong sd)




He nhi phan | HE bat phan | HE thap phén | Hé thap luc phan

0000 1000 0

0001 1001 O1 11 1 9 1 9
0010 1010 02 12 2 10 2 A
0011 1011 03 13 3 11 3 B
0100 1100 04 14 4 12 4 C
0101 1101 05 15 5 13 5 D
0110 1110 06 16 6 14 6 E
0111 1111 0O/ 17 / 15 / F

Hinh : Bang hé thong sb.



a. SO thap phan (Decimal): Cosor =10
4 0 ! 6 2 )
102 101 1009 101 10-2 10-3
4x10%2 | Ox10* | 7x10° 6x101 | 2x102 | 5x1073
400 0 7 0.6 0.02 0.005
400+ 0+7+0.6+0.02+0.005 = 407.625
b. S6 nhi phan (Binary): Cosor=2
1 0 1 0 1 1
22 21 20 21 22 23
1x22 0x2* 1x20 0x2-1 1x22 1x2-3
4 0) 1 0) 0.25 0.125
4+0+1+0+0.25+0.125 = 5.375
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c. SO thap luc phan (Hexadecimal): Cosor =16
Hexadecimal | Decimal | Binary Hexadecimal | Decimal | Binary
0 0 0000 8 8 1000
1 1 0001 9 9 1001
2 2 0010 A 10 1010
3 3 0011 B 11 1011
4 4 0100 C 12 1100
5 5 0101 D 13 1101
6 6 0110 E 14 1110
7 7 0111 F 15 1111
5 A 0 4 D 1
162 161 169 161 162 1673
5x162 | 10x16' | 0x16° 4x161 | 13x162 | 1x1673
1280 160 0 0.25 | 0.0508 | 0.0002

1280 + 160 + 0 + 0.25 + 0.0508 + 0.0002 =

1440.301




1.2. Chuyén dodi co so giira cac hé dem

a. Tu thip phan sang nhi phin

8.625

4 duv 0 (LSB)
2du 0
=1du 0
= 0du 1 l|

10

— N = OO
[\ I \S I S I

00.1018B

0.625 x2 = 1.25 phdan nguyén 1 (MSB) J
0.25 x2
0.5 x2

0.5 phdn nguyén 0

1.0 phan nguyén 1



b. Tu thip phian sang thip luc phan:

1480.4296875
1480 :16 = 92 duv 8 (LSD)
92 :16 = S du 12
5:16 = 0 du S |
5C8. 6E

0.4296875 x 16 = 6.875 phdan nguyén 6 (MSD) J
0.875 x16 = 14.0 phan nguyén 14

14



c. Tu nhi phin sang thip luc phan:

0011101101011101.011010108B
N A A N S

3 B S D . 6 A H

d. Tw thiap luc phian sang nhi phin:

2 C 9 . E 8 H

N T N N N Y
001011001001.11101000 B
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So6 nhi phan
1. Cédc tinh chit cta s6 nhi phan

- S6 nhi phan n bit ¢6 2" gid tri tur 0 dén 2"- 1

- SO nhi phan ¢6 gia tri 2-1: 1....... 1 (nbit1)
vagiatri 2" 10....... 0 (n bit 0)

- SO nhi phan cé gia trilé 1a s6 ¢6 LSB =1;
ngugc lai gia tri chan 1a s6 ¢c6 LSB =0

- Cac boi s6 cua bit: 1B (Byte) = 8bit
1 KB = 210B = 1024 B
1 MB = 20KB = 220B
1GB = 20MB = 23%B
1TB = 20GB = 2B



2. Cac phép todn so hoc trén sé nhi phén:

a. Phép cong:

1 1 1
0+ 0 =0
0+ 1 = 1 +10111
1 +0 =1 1 0 1
1 +1 =0 nho 1 11100
b. Phép tru:
0 -0 = 0 1 -1 -1
0-1=1 mugnl 11010
1 -0=1 1 11
1-1=70 10011
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1011

c¢. Phép nhin:

1 001

1011

& &
&S & v
=

SO

1100011

1011

1101

d. Phép chia:

10010001

1011

1110

1011

1101

1 011
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1.3. SO nhi phan cé diau

o A o X ~ , o
1. Biéu dién sO co dau:

a. SO c6 diu theo bién do (Signed Magnitude):

- Bit MSB la bit ddu: 0 14 so duong va 114 so am,
cac bit con lai biéu dién gia tri do 16n

+13: 01101
-13 : 11101

° oA‘) 07\'
- Pham vi bi€u dién:

-2 -1) + +(21-1)
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b. S6 bu 1 (1’s Complement):

- S6 bu_1 cuia 1 sé nhi phan N c¢é chiéu dai n bit

Bu 1(N)=2"-1-N

Bu_1(1001) = 24-1-1001
=1111-1001
=0110

- Cé thé 1ay Bu_1 ctia 1 sé nhi phan bing cdch 1ay
dao tung bit cua né (0 thanh 1 va 1 thanh 0)

- Bi€u dién s6 ¢6 ddu bu _1:
* SO c6 gia tri duong:
~ bit ddu =0, cic bit con lai bi¢u dién d¢ 16n
* S0 c6 gia tri dm:
1ay bu_1 cua s6 duwong c6 cung do 16n

° o/\‘) 07\'
- Pham vi biéu dién

-2 —1) + + (2™ - 1) ?




c. S6 bu 2 (2’s Complement):

- S6 bu_2 ciia 1 sé nhi phan N ¢6 chiéu dai n bit ciing c6 n bit

Bu 2(N)=2"-N=Bu 1(N)+1

Bu 2(1001) = 24 -1001
=10000-1001
= 0111

hodgc Bu_2(1001) Bu_1(1001) +1

0110 +1
0111
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o A P4 4 ’, A’ [N
- Biéu dién so co dau bu 2:

* SO ¢6 gia tri duong:

bit ddu = 0, céc bit con lai bi¢u dién do 16n
* SO c6 gia tri Am:

1ay bu_2 cua s6 duong c6 cung do 16n

° o A o N g ° A ’ A °
- Pham vi biéu dién so nhi phan ¢6 dau n bit

-2~y + +(@2v1-1)

Gia tri duong Gia tri Am
000= 0 100 =-4
001=+1 101=-3
010=+2 110=-2
011=+3 111=-1
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- P€ tim dugc gia tri cia so Am:
ta 1ay bu_2 cta né; sé nhan dugc sé6 duong cé cung bién do

S6am1 10001 c6gis tri: =13
Bu2(110001)=001111 : +15

- Mé rong chiéu dai bit sé c¢6 dau:
s6 duong thém cac bit 0 va s6 Am thém cdc bit 1 vao trudce

-3 :101 =11101

- Lay bu_2 hai lan mot so thi béng chinh sé dé
- Gid tri -1 dugc biéudiénla 1..11 (n bit1)

- Gia tri -2" dugc biéudiénla100....0 0 (n bit 0)
-32=-25:100000 23



2. Cac phép todn cong trir sd c6 dau:

- Thyc hién giong nhu s6 khong dau.

- Thuc hién trén toan hang c6é cung chiéu dai bit, va két
qua ciing c6 cung so bit

A’ ’ A’ Y ° o N o X o 2, AL
- Két qua ding néu nam trong pham vi biéu dién sé c6 dau.
(Né&u két qua sai thi can mé rong chiéu dai bit)

+-6 : 1010 +-2 : 1110
+3 : 0011 -5 : 1011
-3 ¢ 1101 -7 ¢ 1001

++4 : 0100 - 00100

+5 : 0101 - 00101

-7 : 1001 (Kq sai) 01001 :+9 (Kqding)

Tran (overflow) xay ra khi s6 nhé C;, va C_, tai vi tri dau la khac nhau.



-6 1010
.2 1110
-4 1100
-7 : 1001
"+5 : 0101
+4 OlOO(quai)

+2 0010
.5 1011
+ 7 0111
- 11001
00101
10100 : -12(Kq ding)
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Trit véi s6 bu_2: A-B=A+ Bu2(B)

* Tru véi so c6 dau

-6 : 1010 . +1010
-3 : 1101 _bu2 | 0011
-3 1101
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d. Ma ASCII: American Standard Code for Information Interchange

(Cot) bbb,

(Hang) 000|001 |010|011|100 101|110 111
bbbb,| Hex| 0 1 2 3 4 5 6 7
0000 | 0 |NUL|DLE| SP | 0 @ P : p
0001 | 1 |SOH|DC1| ! 1 A Q a q
0010 | 2 |STX |DC2| ~ 2 B R b r
0011 | 3 |ETX|DC3| # 3 C S c s
0100 | 4 |EOT |DC4| $ 4 D T d t
0101 | 5 |ENQ|NAK| % 5 E U e u
0110 | 6 |ACK|SYN| & 6 F \% f v
0111 | 7 |BEL|ETB| ° 7 G | W | g w
1000 | 8 | BS |CAN| ( 8 H | X h X
1001 | 9 | HT | EM | ) 9 I Y i y
1010 | A | LF |SUB | * : J Z j z
1011 | B | VI |ESC| + ; K [ k {
1100 | C | FF | FS : < L \ 1 |
1101 | D | CR | GS | - - | M ] m ]
1110 | E | SO | RS . > N A n ~
1111 | F | SI | US | / ? 0 ~ o | DEL




Ghi nhé

» Chuyeén doi gitra cac hé thong
SO.

* Phép tinh (+, -) hé nhi phan, bat
phan, thap luc phan.

» SO bit va so trang thai bieu dién
dworc.

» Cac loai ma: Binary, ASCII.

« S6 bl 1 va bu 2.
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