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1.1 Khal niém chung

Co so (r - radix):1a s6 lwong ky tu chir so (Ky
s0 - digit) st dung dé biéu dién trong hé thong
sO dem.

Trong k¥ thuat so ¢ 4 hé thong so quan trong :
hé thap phdn, hé nhi phdn, hé bat phdan (hé tam)
va hé thap luc phan (hé muwoi sau).

Trong toan hoc, nguoi ta go1 he dém theo co sb
cua chang.

Vi du: HE nhi phan = H¢ co s6 2, Hé thap phan
= H¢ co so 10...

Digital Electronics Chwong 1: Hé dém




1.1 Khal niém chung

@ Trong so (weight): dai luong biéu dién cho vi
tri cua 1 con so trong chudi so.

Trong s6 = Co sovit"

Vidu:
- So thap phéan 123.456 (co co so la 10)
1 2 3 4 5 6
102 | 10t | 10° | . | 101 | 102 | 103
- SO nhi phan 110.011(c6 co s6 1a 2)
1 1 0 0 1 1
22 | 21 | 20 21 | 22 | 23

Digital Electronics

Chwong 1: Hé dém




1.1 Khal niém chung

@ Gia tri(value):

Gié tri = Y(KY s6 X trong sb)

- Vi du: So thap phan 123.456

1 2 3 4 5 6
102 101 109 101 10-2 10-3
1x102 | 2x101 | 3x109° 4x101 | 5x102 | 6x103
100 20 3 04 0.05 | 0.06

Gia tri =100 +20 + 3 + 0.4 +0.05 + 0.06 = 123.456
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4 1.2 CAc hé dém

@ 1.2.1 Hé thap phan(Decimal): Hé thap phan cé
10 ky hiéu tir 0 dén 9 nén con goi 1a /é co 5o 10.

Vi du: Gia tri cua 3294,5 la:
3.103+2.102+9.101 +4.10°+ 5,101

@ 1.2.2 Hé nhi phan(Binary): Ia hé dem dung hai
ky tu (0,1) dé biéu dat mot gia tri so.

@ MoJi chit sb chi lay 2 gia tri hoac 0 hoac 1 va
duoc goi tat 1a "bit"(Binary digit).

@ Bit 14 s6 nhi phan 1 chit sé.
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1.2 C4c hé dém

vagiatri 2" 10.........0 (nbit0)

L7
1. C4c tinh chét cia s6 nhi phan:

@ SO nhi phan n bit ¢6 2" gia trj tir 0 dén 2"— 1

@ SO nhiphancogiatri 2™1:1 ... ... ... 1 (nbitl)

@ Bit tan clng bén phai goi 12 bit co trong so bé
nhat (LSB — Least Significant Bit)

@ Bit tan clng bén trai goi 1a bit co trong s6 16n
nhat (MSB - Most Significant Bit).

o

S6 nhi phan c6 gia tri 1& 1a s6 c6 LSB = 1;:nguoc

lai gia tri chan 1a s6 c6 LSB = 0.
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1.2 C4c hé dém

2. Cac boi so caa bit:

¢ O O O O O

1 B (Byte) = 8 bit

1 KB = 210B = 1024B
1 MB = 20KB = 2¥B
1 GB = 20MB = 2B
1 TB(terabyte) = 20GB = 24B

Crumb, Tydbit, hoac Tayste: 2 bit.
Nibble, hoac Nybble: 4 bit.

Byte: 8 bit.

Word: 2 Byte
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6} 1.2 CAc hé dém

3. Cac phép tinh trong hé nhi phan:

»> Phép cong:
d0+0=0;1+0=1;1+1=0(nhol)

Vi du:

101, (5 ) 1105,  (43%5g) 100,011
+100, (410) (1110) +1010, (3,75010) + 11110,
001, (9 4 11000, (815, 1000001,

Digital Electronics Chwong 1: Hé dém /4




Gt 1.2 CAc hé dém

> phép trir:
d0-0=0;1-1=0;1-0=1;0-1=1(muwonl)
Vi du:

110, (B) %) 1100, (B3 1010101,
S, B (L) - 101, (M%) - 101101

011L, () () 01110, (500 0101000,
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i 1.2 CAc hé dém

» Pheép nhan:
JO0x0=0 ;0x1=0:1x0=0:1x1=1
Vi du:

>

=R
S I=o S
S =D D |
el S
O =&
ol IR

1
1 0 1 1

» Phép chia: Phép chia nhi phan cling tuong tu
nhu phép chia s6 thap phan.
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Gt 1.2 CAc hé dém

@ 1.2.3 Hé bat phan(Octal): Hé 8 gom 8 ky hiéu: (0,
1,2,3,4,5,6,7) nén co so caa hé 1a 8.

@ Hé co so 8 cO thé thay thé bang 3 bit trong hé nhi

phan. 197
@ Cac phép tinh trong hé 8: ' 3752
@ Phep cong: 5244

@ Tién hanh cong cac chit so cO clng trong s véi
nhau(7+5=12,,).

@ Néu tong 16n hon 7: 1ay tong chia cho 8, lay so du
viét Xuong tong tuong irng vo1 trong 50 do:;

@ Thuong s6 nhd 18n trong so6 ké tiép.
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Gt 1.2 CAc hé dém

@ Pheép trir:
@ Phép trr cling dugc tién hanh nhu trong hé thap
phan
Q Khi muon 1 & ¢6 trong s6 16n hon ké tiép thi chi
can cong thém 8,

Vi du:
623,
226,

Tién hanh trir nhu sau: 3 + 8 (muwon & trong so ké tiép) - 5 =
6; tai trong so ke ti€p 2 - 7 - 1 + 8 (mwon) = 2; cuoi cung lay
6-3-1=2.
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1.2 C4c hé dém

1.2.4 Hé thap luc phan(Hexadecimal-Hex):Hé
gom 16 ky hiéu1a (0,1, 2, 3,4,5,6,7,8,9,A, B, C,
D, E, F) nén con goi 1a hé co so 16.

Trong d6: A=10,,,B=11,,,C=12,,,D =13, E
=14,,,F =15

Ta c6 thé dung mdt tir nhi phan 4 bit (tir 0000 dén
1111) dé biéu thi cac ky hiéu thap luc phan.

Cac phép tinh trong hé co s6 16: thuc hién tuong tu
nhu hé 8.

Nhdn xét: ta co thé thuc hién doi cac hé 2,8,16 sang
hé 10, sau do thuc hién cac phép tinh va doi két qua
vé hé can tinh.
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1.2 C4c hé dém

n so ciia 4 hé dém thwong dung:

Hé thap phan Hg¢ nhi phan Hé bat phan Hg¢ thap 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
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1.3 Chuyén doi giira cac hé dém

1.3.1 Chuyén doi tir hé co s6 10 sang ciac hé khac:

@ Déi véi phdan nguyeén:

Chia lién tiép phan nguyén cua so thap phan cho co so
ctia hé can chuyén dén.

Két qua: s6 du sau mdi 1an chia viér dao nguoc trdat tu
Phép chia diung lai khi két qua lan chia cudi cung bang
0

Déi vdi phan phan sé:

Nhan lién tiép phan phdn sé cta so thap phan véi co so
ctia hé can chuyén dén

Két qua: phan nguyén thu dugc sau mdi lan nhan, viét
tudn I
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(sﬂ 1.3 Chuyén doi giira cac hé dém

A
@ Vidu:
1. Tw thdp phan sang nAi phan:
8. 625
8 :2 -4 du 0 (LSB)
4 :2 =2 duw 0
2:2=1dw 0
1 :2= 0 du 1 l |
10“ (

00.1018B

0.625 x2 = 1.25 phdn nguyén 1 (MSB) J
0.25 x2 = 0.5 phdnnguvén 0
0.5 x2 = 1.0 phannguvén 1
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(sﬂ 1.3 Chuyén doi giira cac hé dém

2. Tuw thdp phan sang thdp luc phan:
1480.4296875

1480 :16 = 92 duw 8 (LSD)
92 :16 = 5 du 12
5:16= 0du 5

il

SC8.6EH

0.4296875 x16 = 6.875 phannguyén 6 (MSD) J
0.875 x16 = 14.0 phdnnguyén 14
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(,ﬂ 1.3 Chuyén d0i giira cAc hé dém <

3. Tu thdp phan sang bat phan:
Vi du 1: Poi s6 35,, sang hé 8
3B | 8 =4 Du3 | | a
4 | 8 =0 Du 4 T

‘ A
Két qua : 35;,,= 43,

Vi du 2: D6i s6 0,375,, sang hé 8

0,375 x 8 =230 | Phannguyén=3 l a,
00 x 8 =0 Phan nguyén =0

Két qua : 0,375,, = 0,30,
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1.3 Chuyén doi giira cac hé dém

1.3.2 Poi mét biéu dién trong hé bat ki sang hé thap
phan:
@ Dung cong thire:

Litagxr®+ agxrt+. +a_,xr™

Nig =a, (xr-
Vidu:
10110, =1x24+0x 23+ 1x 22+ 1x 21 +0x2°=22,,
215=2x8°+1x8'+5x8°=141,,

76A,, =7 X 162 + 6 x 161 + 10 x 16 = 1898,

Digital Electronics Chwong 1: Hé dém /4




(sﬂ 1.3 Chuyén doi giira cac hé dém

1.3.3 Poi cac s6 tir hé nhi phan sang hé co so6 8 va 16:
Vidu1: Po6is6 110111,0111, sang s6 hé co s6 8

110 111, 011100

Vol

6 7 3 4
Két qua: 110111,0111, = 67,34,
Vi du 2: P6i so nhi phan 111110110,01101, sang so6 hé
co s6 16.

0001 1111 0110 0110 1000

Vood VNN \

1 F 6 6 8
Két qua: 111110110,01101, = 1F6,68,,
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é‘ﬂl’ 1.3 Chuyén doi giira cac hé dém -

Vi du 3: Tu nhi phan sang thdp luc phan:

0011101101011101.011010108B
N U U O

3 B S D . o6 A H

Vidu 4:Twr thap luc phan sang nhj phan:

2 C 9 . E 3 H

N NN N N
001011001001.11101000 B
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1.4 Mt so6 phép toan

@ 1.3.1 So nhi phan c6 dau:
@ 1.3.1.1 Biéu dién sé nhi phan c6 dau: c6 3 PP

S6 thap phan Biéu dién theo bit ddu | Biéu dién theo bu 1 Biéu dién theo bu 2

-7 1.111 1.000 1.001
-6 1.110 1.001 1.010
5 1.101 1.010 1.011
-4 1.100 1.011 1.100
-3 1.011 1.100 1.101
-2 1.010 1.101 1.110
-1 1.001 1.110 1.111
0 0000

+1 0.001 0.001 0.001
+2 0.010 0.010 0.010
+3 0.011 0.011 0.011
+4 0.100 0.100 0.100
+5 0.101 0.101 0.101
+6 0.110 0.110 0.110
+7 0.111 0.111 0.111
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( ) 1.4 Mt so6 phép toan

@ a. Sir dung mot bit dau: dung mét bit phu,
dtng trudce cac bit tri s6 dé biéu dién dau, ‘0’ chi
dau duong (+), ‘1’ chi dau am (-).

Vidu:

+13: 01101
-13:11101

@ Db. Swr dung phep bu 1: Bu 1 duogc thuc hién
bang cach lay dao ctia cac bit can dugc lay bu.

@ So6 dwong: gilt nguyén tri so, bit dau 1a 0

@ So6 am: bit dau 1a 1 va lay bu 1 cac bit tri so.
Vi du:+ 9,, = 0.000 1001,; - 9,, = 1.111 0110,(b0 1)
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éﬂ 1.4 Mt s6 phép toan

@ c. St dung phép bu 2: Bu 2 dugc thuc hién
bang cach lay bu 1 cong 1.

@ La phuong phap pho bién nhat.

@ S0 dwong: thé hién bang so nhi phan khong bu
(bit dau bang 0)

@ So6 dm: dugc bicu dién qua bu 2 (bit dau bang 1).
Vidu: +9,,=0.0001001, ;
-9,,=1.111 0111, (bu 2) .
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1.4 Mt so6 phép toan

@ 1.3.2 Cac phép cdng va trir so nhi phan co dau:
@ 1.3.2.1 Céng va trir Cac s6 theo biéu dién bl 1:
@ a. Phep cong:
- Tabiéu dién céc s6 theo PP bui 1.
- Thuc hi€én nhu phép cOng nhi phan binh thudng.
- Trong truong hop c6 bit tran thi /ay bit tran
cong vao ket qua.

Vidul: 11111010, (s6 bu 1 ciia -5,)
* ) . + 11111000,  (sobl1caa-7,)
Cong 2 s0: -5va -7 111110010,
X - 2 Liy 1111 0010,
(mau 8 blt)' Bittran—» + 1 +1

11110011  (s6bl1cua-12,,)
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@,T 1.4 Mt so6 phép toan

Vi du 2: Cong 2 s0: +5 va +7(mau 8 bit) theo bu 1.

00000101, (5,0)
+00000111, (710)
00001100, (12,,)

Vi du 3: Cong 2 s6: -10 va +5(mau 8 bit) theo bu 1.

11110101, (-10,0)
+00000101, (+5,,)
11111010, (-5,,)
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@,T 1.4 Mt so6 phép toan

Vi du 4: Cong 2 s6: +10 va -5(mau 8 bit) theo bu 1.

00001010, (+10,,)
+11111010, (-5:0)
100000100,

\S
Bittran—»> + 1
0000 0101 (+54,)

@ b. Phép trir: Dé thuc hién phép trir, ldy bu
cua so trir, sau do thuc hi€én cac budc nhu phep
cong.
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@ﬂ 1.4 Mt s6 phép toan

@ 1.3.2.1 Céng va trir Cac s6 theo biéu dién bl 2:
@ a. Phep cong:
- Tabiéu dién céc s6 theo PP bl 2.
- Thuc hi€én nhu phép cOng nhi phan binh thudng.
- Trong truong hop c0 bit tran thi bit tran duwoc

bo di.
Vidu 1 11110101,  (sbbu2 cia-11,,)
Cong 2 s6° -11 va -7 11111001, (s6bu2cia-7,)
x : . 111101110
(mau 8 bit) theo bu 2. L

Bittran > bé
11101110, (s6bu2cua-18,,)
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@,T 1.4 Mt so6 phép toan

Vidu 2: Cong 2 s6: +11 va +7(mau 8 bit) theo bu 2.

00001011, (11,)
+00000111, (7+0)
00010010, (18,)
Vi du 3: Cong 2 s6: +11 va -7(mau 8 bit) theo bu 2.
00001011, (+11,,)
+11111001, (-740)
100000100,
\)
Bittran » b6
00000100 (+4,,)
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@,T 1.4 Mt so6 phép toan

Vi du 4: Cong 2 s6: -11 va +7(mau 8 bit) theo bu 2.

11110101, (-11,,)
+00000111, (+7,,)
11111100, (-4,,)

@ b. Phép trir: Dé thuc hién phép trir, ldy b 2
cua so truwr, sau do thuc hién cac budc nhu phép
cong.
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