TRUONG PAI HOC CONG NGHE THONG TIN VA TRUYEN THONG
KHOA CONG NGHE PIEN TU VA TRUYEN THONG

Th.S. Boan Thi Thanh Thao
TS. Pham Thanh Nam

BAI GIANG
KY THUAT PIEN TU SO

Tai liéu lwu hanh néi b




TRUONG PAI HOC CONG NGHE THONG TIN VA TRUYEN THONG
KHOA CONG NGHE PIEN TU VA TRUYEN THONG

Th.S. Boan Thi Thanh Thao
TS. Pham Thanh Nam

BAI GIANG
KY THUAT PIEN TU SO

Thai Nguyén, thang 06 nam 2022.



Muc luc

Y To 1O o 1
QLT R T R 1T 5
MG QAU ..o 6
Chuong I: Co s 56 hoC ctia may tinh dien T ........ovieeei e, 7
Bai 1: Co sd 6 hoc ctia mAy tinh di8N t ......ooveeeeee et 7
1.1 Biéu dién thong tin trong MAY tnh .........o.oueeii e 7
LD BIEU GIBN KY U et 7
1.0.2 BIU GIBN SO ..o, 9

1.2 Cac hé thdng s6 dUng trong may tinh ...............oeeeeieeiie e, 10
1.2.0 HE co 86 10 (DeCimal) .. evneee i) 10
1.2.2 HE €O SO 2 (BINATY) . veeeeee e, 10
1.2.3HE CO SO 8 (OCTAL) ...ttt 11
1.2.4 HE €O SO 16 (HEXA) <o, 11
1.2.5 Chuyén d6i gitta CAC NE SO ..vvveeeeee e 11
1.2.6 SO OC NNE PRAN ..ot 14

1.3 MO ta CAC SO trong mMAY th .......oeeee et 16
1.3.1 Biéu didn CAC SO NQUYBN CO TAU «....oeveeeeee e 16
1.3.2 Thuc hién cac phép toan nhi phan véi s6 €0 dau ...........oooeeeeveneeinnn.... 18
1.3.3 Biéu dién sb thuc theo dau phay dONng .........coeeeeeneiee e, 21
Bai tAP CUST CHUONE ..o, 22
Chuong II: Co sd logic cia may tinh Giéntlr ..., 24
Bai 2: Co 8O @2l SO 10GIC ..o 24
2.1 HAmM 1ogIC CODAN L.t e e e 24
2.1. 1 CACKhAI NIEM CODAN ..ot e 24
2.1.2 Cac phép todn 10gIic CODAN .....cceiiiiiiii e, 25
2.1.3 Cac dinh 1y co ban ctia dai S0 BOOLE ........c.ueeeeieeie e, 29

2.1.4 Cach DieU difn ham 10ZIC .. ovvneee et 30
Bai 3: Cac phuong phap t6i thiéu hda ham 10gic .........ccooooeoieiiii i, 34
2.2 Cac dang chinh tac ca ham 10Zic ............veiee e 34
2.2.1 Khai niém minterm va maxterin ...........ovuiireineeineiiee e, 34
2.2.2 Dang chinh tac tuyén va hoi ctia ham 10gic .........oo.veiueeiieeiieeein, 35
2.3RULGONNAM TOZIC ..\t e 36
2.3.1 T4i thiéu hoa ham logic theo phuong phap dai S6 ............coeevevn.n.. 36

2.3.2 T4i thiéu hoa ham logic theo phuong phap bia Karnaugh .................. 37
2.3.3 T4i thiéu hoa ham logic theo phuong phap Quine McCluskey ............. 41



Bai tAP CUGT CAUONE ... oot e, 47

Chuong IIL: TONG hop h& 10GIC 1 NOP ... oeeeee e 48
Bai 4: Tong quan Ve h& 10GiC t NOP «...oevveeee e 48
BAMONINNNE IO NOP - 48
3.2 PhAN tICh MaCh tO NOP ..o, 49
33 ThIBtKE MaCh t NOP «.. e, 51
Bai 5: Cac mach t6 hop thUdONG GaD «..ovvveeee e, 54
3.4 Xay dung cac hé logic t6 hop bang NAND-NOR .........ccoovviuneiieiiaainainn, 54
3.5 CAC Mach t0 NOP thudNG QAP <. oeveee e 56
3.5.1Mach cong nNhi phan ... e 56
3.5.2 BOtrir ai SO NNi phan ......oooueiie i, 58
Bai 6: Cac mach t6 hop thuong gap (tiép theo) ..........ovoieiii i, 61
3.5.3Mach SO SANN ....uuiii 61
3.5.4MachmahOava gidi MaA ........cooniiiii i, 64
3.5.5 Mach ghép kénh, phan kénh ..., 76

Bai 7: Cac mach t6 hop thuong gap (tiép theo) .........oo.veiieeiiiee e 85
3.5.6 Mach tao VA Kiem tra chan 1& ........ooooie e 85

3.5.7 Mach tao ma Hamming .............ooiiriiiiiiiis o 87
Bai tAP CUST CHUONE ..., 88
Chuong IV: Mach day ..o e, 90
Bai 8: TONG qUAN V& MACh GAY ......eeeeeee e 90
4.1 Pactrung mach day ... 90
4.1.1 TONG quan V& Mach tUAN U .......oeeee e, 90
A.1.2 PRAN L0081 ..o, 91
4.2 CAC10al FIIP-FIOD . .voneii i, 91
4.2, 1 SR — FF o 91
4.2, 2 JK — FF o 94

A 2.3 D — FF o e, 97

A 2 A T — FF o e 98
4.2.5 Chuyén doi qua lai gitta cAc FF ..........iiie el 99

Bai 9: Phén tich va thiét KE mach dAY ...........ooveieei i 101
4.3Phantichmach day .........ooiiiniiii e 101
A4 THIGEKE Mach dAY .....ooiie e 104
441 B0 AEM NNI PRAN ..ot 104
4.4.2 Thiét ké bo dém nhi phan Kidu ndTtiep .........ooovviiiiei e 105
4.4.3 Thiét ké bo dém nhij phan kiéu song song (d46Ng 00) ...........ccoveevveeeiin... 109



BAi tAP CUST CHUONE ...t 118

Bai thuc hanh sb 1: Cac céng logic (1) - Pinh nghia, phén loai, dic trung ......... 122
1.1 CAc liNh Kién trong Bai .......c.oiviiiii i e 121
1.2 TRIEE DI ST QUNE ..o 123
1.3 CAP NQUON VA NOT AAY ..o 123
1.4 Cac Module trong bai thuC tap ..., 123
Module 1: Pinh nghia, bang chan 1y ..., 123
Module 2: Phan 1020 CONE LOZIC ....evveeeee e, 129
Module3: Pic trung cong 10gic TTL ......ooiuneiee e 132
Bai thuc hanh s6 2: CAC ONG 10ZIC (2)1 ... eveee e, 138
1.1 CAc linh Kién trong DAl ..o 138
1.2 TRIEE DI ST QUNE ..o 139
1.3. CAP NQUON VA JAY NOT oo, 139
1.4, CAChAI thuCtAD ... 140
Module 1: Céng TTL véi 16i ra 3 trang thai (3 — STATE OUPUT GATE) ........... 140
Module 2: CONE CMOS ..o e, 141
Module 3: Pic trung ctia €ong CMOS ......ooomniiie i, 142
Module 4: Pic trung tré €l CONG L0ZIC ... evvneee e, 146
Bai thuc hanh s6 3: CAc bo giai M3 va ma hoa 10Zic ...ovvvneiveeii i 148
1.1 Cac linh Kién trong bai ..........ooooiiiiiii e, 148
1.2 TRIEE DI ST QUNG ..ot 151
1.3 CAChaI tNUCTAD . .voe i 151
Module 1: B giaim& - DECODER ........ccooiiiiiiiie e, 151
Module 2: BO ma hda - ENCODER .........ccooiiiiiiie e 156
Bai thuc hanh sb 4: Bo so sanh va so @6 dém dat trudc sO dém ....ooveveeveeenn. 160
1.1CAciNh Kién trong bai ........c.ooviiii i, 160
1.2 TRIBE DT ST QUNE .ol 160
1.3 CAC DA tNUCEAD vt 160
Module 1: Bososanh 4 bitloai vimach ..........ocooeiiiiiiii i, 160
Module 2: B so sanh 2 téng 8bitloaivimach ... 164
Module 3: B dém 2 56 hang voi LED 7 @0an .......cooeeveeieeieeiii e, 166
Module 4: Bit truéc s6 dém két hop bo so sanh 2 sé hang.......... cooeeevenen.n. 168
Bai thuc hanh s6 5: S0 @6 TRIGGER VA DO ghi .....vveveneeiieiie e, 170
1.1 CAc liNh Ki€n trong bai .........oviiuiiii e 170
1.2 TRIEL DI ST QUNG ..ot 171
1.3 CAC DA tNUCEAD . vovieieie e 171



Module 1: May phét Xung ding CONE LoiC . ......oevuueeeeie e, 171
Module 2: B6 hinh thanh d0 rong Xung .............ccoiiiiiiiiiiiiiiei e 173
Bai thuc hanh s6 6: So @6 TRIGGER VA DO ghi (2) «..vevvneeiee e 178
1.1 Cac linh Ki€n trong bai ..... ..o, 178
1.2 TRIEE DI ST QUNE ..ot 178
1.3 CAChAI tNUCTAD .ot 178
Module 3: BO SO SANN ...oouuiii 178
Module 4: S0d0 TRIGER ...........ooiiiiiiieeiiiiiiee e e 180
Module 5: Bo chuyén mach hop kénh MULTIPLEXER cong 10gic ......cooevvne. ... 183
Tailicutham Khao ... e, 187



Cic tir viét tit

TT | Tire viét tat Y nghia ciia tir
1 ASCII American7 Standard Code for Information Interchange - Chuan
ma trao doi théng tin Hoa Ky
2 |BCD Binary coded Decimal - Ma nhi thap phan
3 CMOS Complememt Metal Oxide Demiconductor — Céng nghé ché tao
mach tich hop
4 | DEMUX Demultiplexor - Mach phan kénh
5 |FA Full- Adder - B6 cong day du
6 |FF Flip- Flop - cAc mach tuan tu
7 |HA Half adder - B¢ ban tong
8 |LED Light Emitting Diode — di 6t phat quang
9 |LMS Learning Management System — Hé thong quan 1y hoc truc tuyén
10 | LSB Less Significant Bit - Bit co y nghia thap nhat
11 | MSB Most Significant Bit - Bit c6 y nghia 16n nhat
12 | MUX Multiplexor - Mach ghép kénh
13 | PLD Programmable logic device - Thiét bi logic c6 thé 1ap trinh
14 QMC Quine — McCluskey - Phuong phép phan tich thanh nguyén to
chinh
15 VHDL Very High — Speed Intergrated Circuit Hardware Description

Language - Ngon ngit md ta phan ctng




Ma& dau

Bai giang Ky thuat dién t s6 duoc tap thé tac gia thudc bd moén Pién tir vién
thong bién soan nham phuc vu cho viéc giang day cua giang vién va hoc tip cua sinh
vién Truong Dai hoc Cong nghé thong tin va Truyén thong - Dai hoc Thai Nguyén.
Tap bai giang nay duoc bién soan theo ndi dung dé& cuong chi tiét hoc phan K¥ thuat
dién tir s6 & trinh d6 dai hoc.

Noi dung tai liéu cung cap cho sinh vién c4c kién thirc co ban vé co so toan hoc
va co s¢ logic cia may tinh dién tir; cac phan tir logic co ban; cic phép toan voi dai s6
logic. Sau khi hoan thanh hoc phan nay, sinh vién c6 thé van dung dé phan tich va thiét
ké cac mach logic sb (cac mach td hop, mach diy). Noi dung tai liéu gdm 5 Chuong:

Chuong 1. Co s sd hoc ctia may tinh dién ti.

Chuong 2. Co s¢ logic cua may tinh dién tur.

Chuong 3. Tong hop hé logic t6 hop.

Chuong 4. Mach day.

Chuong 5. Cac bai thyc hanh.

Mic du tap thé tac gia da danh nhiéu thoi gian va cong sic dé bién soan, song
kho tranh khoi thiéu sot. Vi vay, ching t6i kinh mong quy thay c6 va cac ban sinh vién
dong gop ¥ kién dé cudn bai giang duoc hoan thién hon. Xin tran trong cam on!



Chuwong I: CO SO SO HQC CUA MAY TINH PIEN TU
Nogi dung
Biéu dién thong tin trong may tinh.
Céac hé dém, chuyén doi thong tin gida cac hé dém dé cd thé biéu dién so dudi
dang nh; phan.
Céc hé thang sé dung trong may tinh, cac phép toan sé hoc nhi phan.
Chuyén di giira cac hé thong sé.
M@ td cé&c so trong may tinh, ddu phay cé dinh va ddu phay déng.
Muc tiéu
Sau khi hoc xong bai nay, sinh vién can ddm bdo duwoc cac yéu cau sau:
Hiéu rd nguyén tdc cua cac hé dém, céch thic chuyén dai thong tin gia cac hé
dem.
Hiéu viéc thuec hién cdc phép todn co ban trén hé nh;i phan.
Biét cach biéu dién cdc théng tin nhw sé lwong, chit cdi, doi twong khac vé dang
nh; phan.

Bai 1: Co sé 56 hoc ciia may tinh dién tir (S6 tiét: 03 tiét)
1.1 Biéu dién théng tin trong may tinh [1], [6].
1.1.1 Biéu dién ky tw

ASCII 14 tir viét tit cua American Standard Code for Information Interchange
c6 nghia 12 chuan ma trao d6i thdng tin Hoa Ky. Pay 1a bo ma hoa ky tu cho bang chix
cai La Tinh va dugc dung dé hién thi van ban trong may tinh,

Vé ban chat, ching ta cd thé hiéu ASCII 1a mot bo ma quy wdc gilp may tinh
c6 hiéu va hién thi dugc céc ky tu ma ching ta muén nhap vao may tinh hay don gian
hon 14 cac ky tu trén ban phim may tinh chuan Anh. T4ap hop cac ma ASCII tao thanh
bang ma ASCII.

Nam 1963, ASCII duoc cong b6 1am bo tiéu chuan boi Hiép hoi Tiéu chuan
Hoa Ky, va hién nay tré thanh bé ma dwoc st dung phd bién nhat trén thé gidi, do
Tiéng Anh da tro thanh ngdn ngir quéc té.

Pé biéu dién thong tin vé ky tu, ASCII st dung ma 7 bit (kiéu bit sir dung 7 sd
nhi phan dé biéu dién). Chang han s6 0 duoc biéu dién trong ngdn ngit ASCII la
0110000.

Bang ma ASCII chuan con dugc goi 1a bang ma ASCII co ban quy dinh bo ma
hoa cho nhiing ky tu don gian nhat: 128 ky tu bao gom céc ky tu diéu khién, bang chi
cai, cac dau,...

Nhiing ky tu thudc bang ma c6 thir ty tir 0 dén 32 theo hé thap phan thi khong
thé sir dung dé in man hinh, nhitng ky tu nay chi sir dung dé in trong DOS, bén canh



d6 nhitng Ky tu dic biét sir dung dé thuc hién theo ménh 1énh. Vi du nhu: ky tur BEL
khi ban nghe tiéng bip.
Bang 1.1: Bang M4& ASCII chuan (co’ chir 12, in dam)

9% 60 140

000 NULL 32 20 040 space 64 40 100

0 0 @

1 1 001 SOH 33 b3 | 041 ! 65 a1 101 A 97 61 141 a
2 2 002 STX 34 2 042 p 66 a2 102 B 98 62 142 b
3 3 003 ETX 35 23 043 " 67 a3 103 C 99 63 143 c
4 4 004 EOT 36 24 044 $ 68 a4 104 D 100 64 144 d
5 5 005 ENQ 37 25 045 % 69 as 105 E 101 65 145 e
6 3 006 ACK 38 26 046 & 70 a6 106 F 102 66 146 f
7 7 007 BEL 39 27 047 ; 7 a7 107 G 103 67 147 E
8 8 010 BS 40 28 050 { 72 a8 110 e 104 68 150 h
9 9 o011 TAB a1 29 051 ) 73 a9 1 ' 105 69 151 i
10 a 012 LF a2 2a 052 . 74 4a 112 J 106 6a 152 I
1 b 013 vr a3 2b 053 + 75 ab 13 K 107 6b 153 k
12 c 014 FF 4 % 054 ; 76 ac 14 L 108 6c 154 [
13 d 015 R 45 2d 055 - 77 ad 115 M 109 6d 155 m
14 e 016 50 46 2e 056 . 78 e 116 N 110 [ 156 n
15 f 017 st a7 2 057 / 79 af 117 [ 11 6f 157 o
16 10 020 DLE a8 30 060 0 80 50 120 P 112 70 160 p
17 1 021 oc1 49 31 061 1 81 51 121 Q 113 n 161 q
18 12 022 oc2 50 32 062 2 82 52 122 R 114 72 162 r
19 13 023 oc3 51 33 063 3 83 53 123 s 115 73 163 s
20 14 024 oca 52 34 064 4 84 54 124 T 116 74 164 t
21 15 025 NAK 53 s 065 5 85 55 125 u 117 75 165 u
2 16 026 SYN 54 36 066 6 86 56 126 v 18 76 166 v
23 17 027 ETB 55 37 067 7 87 57 127 w 119 77 167 w
24 18 030 CAN 56 a8 070 8 88 58 130 X 120 78 170 x
25 19 031 M 57 39 071 9 89 59 131 Y 121 79 171 "
26 1a 032 suB 58 3a 072 : 90 Sa 132 z 122 7a 172 t
27 1b 033 ESC 59 b 073 ; 91 sb 133 [ 123 7b 173 {
28 1c 034 s 60 3¢ 074 < 92 Sc 134 \ 124 7c 174 |
29 1d 035 GS 61 3d 075 = 93 sd 135 ] 125 7d 175 )
30 le 036 RS 62 EN 076 > 94 Se 136 " 126 e 176 -
a1 ] 037 us 63 3f 077 ? 95 sf 137 _ 127 7 177 DEL

' www, overcoded, net

Bang ma ASCII mo rong

Theo thoi gian, bang ma ASCII dugc mé rong tir 128 1én 256 ky tu dé dap tng
nhu cau biéu thi thong tin da dang hon. B6 ma nay st dung ma 8 bit thay vi 7 bit nhu
bo ma tiéu chuan. Bit thir 8 dugc thém vao thuong 12 bit chin 1é. Vi thé ma bang ma
ASCII m¢ rong duoc goi la bang ma 8 bit.
Béang 1.2: Bang Ma ASCII mé rong

The ASCII code

Code for
ASCII control characters AsSCll mm Extended ASCII characters
DEC HEX  Simbolo AS: | ' | hnwu HEX Si
DECHEX  SimboloASCH o:cimx DEC HEX oEC DEC HEX Simbolo DEC HEX. m}mm

00 NULL  (caricter nuio) 128 ¢ 160 a |19 Lo 0
0 SOH (o encabezado) 65 A 97 a 129 u | 161 i 193 Lo |25 8
02 STX  (iicio tewto) 66 B 9% b 130 6 |162 6 |19 226 (4]
03 ETX  findetexto) 67 C 99 c 131 a |163 a | 195 I 27 0
04 EOT  (fntransmsdn) 68 D |100 d 132 a |84 A |19 - |22 8
05 ENQ (enquiry) 69 E 101 0 133 a | 165 |97 + 229 0
06 ACK  (acknowledgement) 70 F 102 f 134 a4 | 166 . 198 A | 230 m
07 BEL (tmbre) 4] G |103 g 135 ¢ 167 ° 199 A |2 b
08 8BS (retrocess 72 H | 104 h 136 6 | 168 ¢ | 200 L 232 P
09 HT  (1ab horzontsd) 73 1 105 i 137 e | 169 ® | 201 i ‘ 233 ]
10 LF (sakode ea) 74 J 106 i 138 e |10 -~ | 202 L |23 U
1 Vi (130 vetical) 75 K | 107 k 130 i 7 % | 208 = |28 u
12 FF (form feed| 2 76 L 108 l 140 i 172 Y% | 204 L |2 ¥
13 CR  (retomo de carro) i 77 M| 109 m 141 i 173 i 205 = |23 Y
14 S0 {shift Out) 3 78 N | 110 n 142 A |14 “ 206 > ‘ 238 -
15 st (siftin) 47 ! 79 o |m 0 143 A |75 » | 207 o 239 ?
16 DLE  (data ink escape) 43 0 80 P |12 P 144 E |76 208 8 | 240

17 DC1  (device control 1) 49 1 81 Q |1 q 145 ® |77 = | 200 B |24 +
18 DC2  (device controi2) 50 2 82 R |14 r 146 £ |18 210 E |2 _
19 DC3  (device control 3) 51 3 83 s |15 s 147 6 |19 211 E |243 ¥
20 DC4  (device contro 4) 52 4 84 T |16 t 148 o | 180 212 E |24 1
21 NAK  (negative scknowle ) 53 5 85 u "7 u 149 o 181 A 213 ] 245 §
22 SYN  (synchronous idie) 54 6 86 ) 18 v 150 a 182 A 214 I 246 +
23 ETB (end of trans. block} 55 7 87 w119 w 151 0 183 A 215 i 247 §
24 CAN (cance) 56 8 88 X |10 x 152 ¥y 184 ® |28 ! 248 s
25 EM  (end of medum) 57 9 89 Y |11 y 153 o |18 217 4 249

2% SUB  (substtute) 58 § %0 z 122 z 154 U |18 218 250

27 ESC (escape) 59 P " [ 123 { 155 e | 187 i 219 i 251 '
2 FS  (fie seporator) 60 < 922 \ 124 | 156 £ 188 220 m |252 .
2 GS  (grous sepsrator) 61 = 93 ] 125 } 157 ¢ |18 ¢ | ! 253 ’
30 RS {record separator) 62 > 94 A 126 ~ 158 x 190 ¥ 222 | 254 "
3 US  (unt separator) 63 ? 95 - o e 159 f 191 - 23 " 255

127 DEL (Gelete) theASClicode com ar [




