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NOI DUNG

3.1 Céac khai niém co bdn vé truyén so liéu

3.2 Théng tin noi tiep khdng dong bé

3.3 Thong tin nai tiép dong bé
3.4 Mach diéu khién truyén s0 liéu



NOI DUNG

3.1 Céac khai niém co ban vé truyén so liéu

3.2 Théng tin noi tiep khdng dong bé

3.3 Thong tin nai tiép dong bé
3.4 Mach diéu khién truyén so liéu



CAC CHE PO THONG TIN
(COMMUNICATION MODES)

Pon cong (one way hay simplex)
Ban song cong (either way hay half-duplex)
Song cong (both way hay full-duplex)



CAC CHE PO THONG TIN
I8 (COMMUNICATION MODES)

] Pon cbng (one way hay simplex): di liéu truyén

chi theo mot hudng duy nhat (radio, TV)

e
One way only

Terminal Host computer

f”?-
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CAC CHE PO THONG TIN
I8 (COMMUNICATION MODES)

Simplex Channel Operation

one way only




CAC CHE PO THONG TIN
I8 (COMMUNICATION MODES)

1 Bansong cong (either way hay half-duplex): thong tin duoc
truyén theo 2 chiéu nhung khéng dong thoi, tai mdi thoi
diém thong tin chi co thé truyén theo mot hudng (Bo dam)

_,-'-"'-T -
' ob v sus .. then the other
First one way... ' |
TR |
Terminal Host computer

Terminal Host computer



CAC CHE PO THONG TIN
I8 (COMMUNICATION MODES)

Half Duplex Operation

g TWO WAY BUT NOT AT a
- -
THE SAME TIME




CAC CHE PO THONG TIN
I} (COMMUNICATION MODES)

1 Song cong (both way hay full-duplex): thong tin
c6 thé dugc truyén theo 2 chiéu tai cing mot thoi

diém trén tuyén dir liéu (telephone)

Both ways at
the same time

|

Terminal Host computer



CAC CHE PO THONG TIN
(COMMUNICATION MODES)

Full Duplex Operation

BOTH WAY AT a
THE SAME TIME




TRUYEN BAT PONG BO
(Asynchronous Transmission)

La cach thic truyén ma cac ky tu duoc truyén di
tai nhitng thoi diém khac nhau ma khoang thoi
gian noi tiep gitra 2 ky tu khong can thiét phai 14

gia tri co dinh



TRUYEN BAT PONG BO
(Asynchronous Transmission)

May phat va may thu doc lap trong viée sir dung dong hod
Pong ho chinh 12 b phat xung clock cho viéc dich bit di liéu

Pé nhan dugce dir liéu may thu phai dong b theo ting ky tu
mot
Str dung dé truyén Ky tu giita mot ban phim va mot may tinh,

hay truyén cac khoi ky tu gitta 2 may tinh

Ung dung khi truyén toc do trung binh va thap

12



TRUYEN PONG BO
(Synchronous Transmission)

La cach thuc truyén trong dé khoang thoi gian

cho mdi bit nhu nhau

Khoang thoi gian tir bit cudi cua Ky tu nady dén bit
dau cia ky tu ké tiép bang 0 hodc bang bdi so
tong thoi gian can thiét truyén hoan chinh mot ky

tu



TRUYEN PONG BO
(Synchronous Transmission)

May phat va may thu sir dung mot dong ho chung

Khoi dit liéu hoan chinh dugc truyén thanh mét
luong bit lién tuc khéng c6 bat clr sy tré ndo gitra

c4c phan ttr 8 bit (KY tu)

Ung dung khi truyén toc d6 cao



KIEM SOAT LOI
(Error Control)

Trong qué trinh truyén ludng bit gitta 2 DTE rat

thuong xay ra sal lac thong tin

Vi du
Truyén .......oeeven... 10120..............
Nhan ...oooveenenn., 10100..............

Can c6 phuong tién phat hién 16i va stra 16i



KIEM SOAT LOI
(Error Control)

Str dung cac lugce do dé phat hién 16i, sira 10i

Viéc chon luoc d6 tiy vao phuong phap truyén duge diing
Truyén bat dong b: thém 1 ky s6 nhi phan vao mdi ky tu,
ky s6 nay con goi 1a bit chan 18 (parity bit)

Truyén dong bd: xac dinh 16i xay ra trén mot frame hoan
chinh, dung tuan tu dé kiém tra 16i phtrc tap hon

Khi phat hién 16i truyén thi may thu can lay mét ban copy

khac tir nguon
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PIEU KHIEN LUONG
(Flow Control)

Khi 2 thiét bi truyén théng tin qua mang sb
liéu hoat dong vai toc do khac nhau thi phai

diéu khién s6 liéu dau ra cua thiét bi tbc d6 cao

hon dé ngin chin trudng hop tic nghén



CAC GIAO THUC LIEN KET DU LIEU

Giao thtrc 1a mot tap hop cac tiéu chuan hay quy dinh
phai tuan theo bai ca hai doi tic ¢ dau
Giao thuc lién ket so liéu dinh nghia nhitng chi tiét
Sau.

Khudn dang ctia mau so liéu dang trao doi

Dang va thtr tu cac thdng diép duoc trao doi dé dat dugc do

tin cay gitta 2 d6i tac truyén

18



MA TRUYEN
(Transmission Code)

Cac bo ma 1a tap hop mot so gidi han c4c td hop nhi phan

MJi t6 hop bit nhi phan mang Yy nghia caa cua mét Ky tu nao

do theo quy dinh cua tirng bo ma

S6 lwong bit nhi phan trong mot to hop bit nodi 18n quy mo

cua mOt bd ma
Vi du: goi n la sé bit trong mot to hop bit thi so ky tw ¢ thé
ma hoda la 2"

Mot s6 bo ma thong dung: Baudot, BCD, EBCDIC, ASCII



MA TRUYEN
(Transmission Code)
Ma Baudot

Nam 1874, Emil Baudot (nguoi Phap) da phat trién ma chit va
so Baudot

Dung trong mang telex
L4 m& chit va s6 gom 5 bits cho phép biéu dién 32 Ky tuw

Dung 2 ky tu dic biét dé md rong tap ma la Letters Shift (LS)
hay Fingures Shift (FS)

Cac ky tu FS/LS di trudc mot ma Ky tu s€ cho ra cac y nghia
khac nhau.

20



BANG MA BAUDOT

Bin Dec | Hex Letter Figure Bin Dec | Hex Letter Figure
00000 0 0 Blank Blank 10000 16 10 T 5
00001 E 3 10001 17 11 Z “
00010 LF (Line LF 10010 18 12 L )

feed)

00011 3 3 A - 10011 19 13 W 2
00100 4 4 Space Space 10100 20 14 H #
00101 5 5 S ’ 10101 21 15 Y 6
00110 6 6 I 10110 | 22 16 P 0
00111 7 7 U 7 10111 23 17 Q 1
01000 8 8 CR CR 11000 | 24 18 O 9
01001 9 9 D $ 11001 | 25 19 B ?
01010 10 A R 4 11010 | 26 1A G &
01011 11 B J BELL 11011 27 1B FS FS
01100 12 C N : 11100 | 28 1C M
01101 13 D F ! 11101 29 1D X /
01110 14 E C 11110 | 30 1E \Y ;
01111 15 F K ( 11111 31 1F LS LS

Vi du: Chu6i NO. 27 ¢ dang nhu sau :

LS N O FS : SPC 2 7

11111 01100 11000 11011 11100 00100 10011 00112

21



MA TRUYEN
(Transmission Code)

Ma BCD

Binary Coded Decimal (BCD) 1a mot cach khac dé biéu

dién s6 thap phan (decimal numbers) & dang nhi phan.

BCD duoc sir dung rong rai va két hop cac dic tinh cua

hé thap phan va nhi phan.

MJi chit so thap phan duoc chuyén thanh dang nhi phan

torong ung.



MA TRUYEN

(Transmission Code)
Bién d6i so 874,, sang BCD:

3 7 4

1000 0111 0100 = 100001110100g¢p
MBOi chir so thap phan (decimal digit) 1a 4 bits.
Modi nhdm 4-bit khéng bao gior 16n hon 9.
Lam ngugc lai dé bién doi tir BCD sang thap phan.

01101000001110015p = 0110-1000-0011-10015p
6 8 3 9

23



MA TRUYEN
- (Transmission Code)

Ma EBCDIC

Extended Binary Codes Decimal Interchange Code
Phét trién bdi IBM nim 1962

Bang ma nay dung 8 bits dé biéu dién 28 = 256 ky tu.



MA TRUYEN

(Transmission Code)

Char | EBCDIC HEX Char | EBCDIC HEX Char | EBCDIC HEX
A 1100 0001 C1 P 1101 0111 D7 4 1111 0100 F4
1100 0010 C2 Q 1101 1000 D8 3) 1111 0101 F5
C 1100 0011 C3 R 1101 1001 D9 6 1111 0110 F6
D 1100 0100 C4 S 1110 0010 E2 7 1111 0111 F7
E 1100 0101 C5 T 1110 0011 E3 8 1111 1000 F8
F 1100 0110 C6 U 1110 0100 E4 9 1111 1001 F9
G 1100 0111 C7 Vv 1110 0101 ES
H 1100 1000 C8 W 1110 0110 E6
I 1100 1001 C9 X 1110 0111 E7
J 1101 0001 D1 Y 1110 1000 E8
K 1101 0010 D2 Z 1110 1001 E9
L 1101 0011 D3 0 1111 0000 FO
M 1101 0100 D4 1 1111 0001 F1
N 1101 0101 D5 2 1111 0010 F2
O 1101 0110 D6 3 1111 0011 F3 25




binary -————————
SN | hex

B o [ o B[ e e [
IS e
Bl : ~ =20~ 2 2 =B =
Bl =08 B B 2 B B B
BE e [ mes R e m o~ 2 @ B
IR T T e i
Bl BB B B B E
R Y e i e
e H-~-H BH BH B B B B
- =0 B H B H B B
B BB B2 BB
I e e
B - |~ 2= 2 e - B2 2 e
B o o= B e B me B a8 (R B B
B - o =R eE 232 - -
B - = s B e (R (80 B E 0 - E



binary -————————
ESERN | T g

. 128 144 150 176 192 208 224 | 240
20 20 A0 B0 co D0 EQ0 F
125 . 1as 151 177 193 209 225 241
- . S | ] 21 Al E1 <™ | c1 J 5 El 1 &
130 . 1las 162 178 194 - 210 ., =228 | o | zaz
- = b x|k oo S | az gz B ¢z B | Dz S Ez < @ Fz
1351 147 165 173 . 195 211 227 2473
- = € 23 1 93 t | A= gz < &3 | L o3 T 55 |3 |8
132 142 164 120 196 - | 21z 228, 244
- & d gy Mmooy m o aa gs L ca DM T, U "gp 4 g
133 149 | 1a&s5 181 197 213 . 229 245
- = = 25 n g5 v AS s £ &5 [N 53 W Es > | Fs
154 150 _ 1sa& 182 198 214 - 230 248
- & f  as C las W | as B T ¢ |© Ds W |ms ©  Fs
135 151 187 183 . 199 215 - =231 ~ =247
- 4 = gy P o3 X a7 ez O o P or X s " F?
138 152 168 124 200 218 232 248
- & h "2 9 28 | ¥ | as gz H |cg Q@ T Y gz |8 g
. 137 153 - 185 201 217 233 249
- 2
- = 1 | g9 1 =T Z | a9 2 g I | ca R |oe | £ R || ? |
r 158 154 170 186 202 218 2354 250
B =Y A B L D Ei Fi
= 135 155 171 187 203 219 235 251
3= =y ) AF EE CE DE EE FE
= 140 156 172 188 204 220 238 252
2C =T A BC fale D EC o
= 141 157 173 189 205 2321 257 253
2D 2D AT BD CD DD ED FD
E 142 158 174 120 208 222 238 254
BE 9E AE EE CE DE EE FE
= 1473 159 175 191 207 223 111 255
BF QF AF EF CF DF &F FF




MA TRUYEN
(Transmission Code)

Ma ASCI I

American Standards Committee for Information

Interchange

Ma 7 bit dé biéu dién cho 27 = 128 ky tu.

Thong thuong
bit kiém tra

oIt thir 8 duoc thém vao nhu la



(Transmission Code)

MA TRUYEN

Binary Dec Hex | Abbr Description Binary Dec Hex | Abbr Description
0000000 | O] O |NUL | nut character oo10001 | 17| 11 |pc1 | ™ en
000 0001 1 | SOH | star of Header 0010010 | 18| 12 | DC2 | peice control 2
0000010 STX | start of Tex 0010011 | 19| 13 |pc3 | ™ omm "
0000011 | 3| 3 |ETX | endoftex 0010100 | 20| 14 | DC4 | bevice control 4
0000100 | 4| 4 |EOT |endoftansmisson | | 0010101 | 21| 15 |NAK | o meknowiedgement
0000101 | 5| 5 |ENQ | enqiy 0010110 | 22| 16 | SYN | synchronous ide
0000110 6| 6 | ACK | Acknowledgment 0010111 23| 17 | ETB | Endof Trans. Block
0000111 | 7| 7 |BEL | e 0011000 | 24| 18 | CAN | cance

0001000 | 8| 8 |BS | Backspace[d] 0011001 | 25| 19 | EM | End of Medium
0001001 | 9| 9 |HT | Horizontal Tab 0011010 | 26| 1A | SUB | substiwute
0001010 | 10| OA |LF Line feed 0011011 27| 1B | ESC | Escape[q]

0001011 | 11| OB |VT Vertical Tab 0011100 | 28| 1C |FS File Separator
0001100 | 12| OC | FF | Fom feed 0011101 | 29| 1D | GS | croup separator
0001101 13| OD [CR Carriage return[h] 0011110 30| 1E | RS Record Separator
0001110 | 14| OE | SO | snitou 0011111 | 31| 1F | US | unit separator
0001111 | 15| OF | SI Shift In 1111111 | 127 | 7F | DEL | petetefel
0010000 | 16| 10 | DLE | pata Link Escape *




50H

S5TX

EOT

ACE

BEL

=

3

=

CR

50

51

DILE

XOM
DC1)

D2

XOFF
(DC2I)

D4

MAF

5YIM

CA™

51TH

E5C

F5

=5

RS

s

1a
10

17
11

1=
12

1=
135

20
14

21
15

=22
1a

235
17

24
15

25
1=

25
1a

27
1E

28
1

22
1o

=0
1E

51
1F

=
=20

335
21

cr|
pele

35
23

S8
24

37
25

&
2a

32
27

40
25

41
22

42
24

435
2E

44
20

45
2

45
2E

47
aF

h | ke W R = O

&

v

o

45
=0

42
31

S0
S

51
335

52
ol

53
35

54
1

55
37

SH&
Sg

57
32

58
S48

52
SE

a0
S

51
S

52
SE

535
SF

H

A% |

Z

)
40

&5
41

il
L

=7
435

1=
44

&
45

Ein
&

7l
47

72
45

]
43

74
44

75
4E

T
40

77
4D

TE
1K

e
4F

/& = w o O H

¥

N

=0
S0

=1
51

g
52

=23
53

=4
L)

=5
55

&
L&

=27
57

=28
LS8

=2
59

Q0
54

21
5E

Q2
A

5
5D

24
5E

5
5F

i

h

In

1L

100
&

101
55

102
Ll

105
a7

104
Tt

105
a3

105
(=18

107
aE

10s
A

10
aln

110
akE

111
aF

1l

Ta

DEL

112
0

115
71

114
a2

115
]

114
4

117
5

11=
Ta

1132
T

120
Ta

121
=

122
s

125
7E

124
i

125
e

125
TE

127
TF



(Transmission Code)

MA TRUYEN

Binary Dec | Hex | Glyph Binary Dec | Hex | Glyph
010 0000 32 20 SP 011 0000 | 48 30 0
010 0001 33 21 ! 0110001 | 49 31 1
010 0010 34 22 " 0110010 | 50 32 2
010 0011 35 23 H 0110011 | 51 33 3
010 0100 36 24 $ 0110100 | 52 34 4
010 0101 37 25 % 0110101 | 53 35 5
010 0110 38 26 & 0110110 | 54 36 6
010 0111 39 27 ' 0110111 | 55 37 7
010 1000 40 28 ( 0111000 | 56 38 8
010 1001 41 29 ) 0111001 | 57 39 9
010 1010 42 2A * 011 1010 | 58 3A
010 1011 43 2B + 011 1011 | 59 3B ,
010 1100 44 2C : 011 1100 | 60 3C <
010 1101 45 2D - 011 1101 | 61 3D =
010 1110 46 2E 011 1110 62 3E >
010 1111 47 2F / 011 1111 63 3F ?
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MA TRUYEN

(Transmission Code)

Dec | Hex | Glyph
64 40 @
65 41 A
66 42 B
67 43 C
68 44 D
69 45 E
70 46 F
71 47 G
72 48 H
73 49 I
74 4A J
75 4B K
76 4C L
77 4D M
78 4E N
79 4F @)

Dec | Hex | Glyph Dec | Hex Glyph Dec | Hex Glyph
80 50 P 96 60 ) 112 70 p
81 51 Q 97 61 a 113 71 q
82 52 R 98 62 b 114 72 r
83 53 S 99 63 C 115 73 S
84 54 T 100 | 64 d 116 74 t
85 55 U 101 | 65 e 117 75 u
86 56 Vv 102 | 66 f 118 76 Vv
87 57 W 103 | 67 g 119 77 w
88 58 X 104 | 68 h 120 | 78 X
89 59 Y 105 | 69 i 121 | 79 y
90 5A Z 106 | 6A j 122 | 7A z
91 5B [ 107 | 6B k 123 | 7B {
92 5C \ 108 | 6C I 124 | 7C |
93 5D ] 109 | 6D m 125 | 7D }
94 5E A 110 | 6E n 126 | 7E =
95 5F 111 6F 0

W
N




CAPPON VI DU LIEU
(Data Unit)
Pon vi co ban 13 byte, mot byte gom 8 bits
1Kb = 210 bytes = 1024 bytes
1Mb = 210 Kb = 1024 Kb
1Gb =219 Mb = 1024 Mb

1Tb =20 Gb = 1024 Gb

Nhom Ky tu lai thanh mot khoi goi 1a dong goi dir lidu.
Mot khoi dir liéu nhu vay goi la mot packet hay mot

frame

33



GIAO THUC
(Protocol)

La tap hop cac quy dinh lién quan dén cac yéu to k§y
thuat truyén so liéu, cu thé hod cac cong tac can thiét va

quy trinh thuc hién

34



HOAT PONG KET NOI

Piém nbi diém (point to point): mot dau cubi sé lidu

chi Iam viéc véi mét dau cudi khac tai mot thoi diém

Pa diém (multi point): mot dau cudi so liéu cO thé

théng tin véi cac dau cudi khac mot cach dong thoi

35



NOI DUNG
3.1 Cac khai niém co bdn vé truyén so
licu
3.2 Théng tin noi tiep khdng dong bo
3.3 Thong tin nai tiép dong bo
3.4 Mach diéu khién truyén so liéu



THONG TIN NOI TIEP
KHONG PONG BO

S6 lidu dugc truyén giita 2 DTE duéi dang chudi lién tiép
cac bit gdbm nhiéu phan tr 8 bit goi 14 byte hay ky tu

ding ché d6 truyén dong bo hoic bat dong bo

Trong cdc DTE mdi phan tir nhu vay dugc luu trit va xir

ly dudi dang song song

37



THONG TIN NOI TIEP
KHONG PONG BO

Cac mach diéu khién trong DTE hinh thanh nén giao tiép gitta
thiét bi va lién két dit liéu ndi tiép phai thuc thi cac chuc ning:
Chuyén tir song song — ndi tiép
Chuyén tir ndi tiép — song song
Tai may thu phai dat duoc sy dong bo bit, byte, frame
Co cau phét sinh cac ky so kiém tra dé phat hién 16i

PISO (Parallel Input Serial Output)

SIPO (Serial Input Parallel Ouput)

38



NGUYEN TAC PONG BO BIT

Bo thu lay mau tai trung tm ctia moi bit

Mat dong bo bit, dit liéu truyén va nhan sai 1éch

Thdi diém phat
0 100 200 300 400 500 600 700 200ms

NENEEEEN

Start Stop

I T LT

0 93136 279 372 465 553 651 744 m=

Thdi dieém thu



NGUYEN TAC PONG BO BIT

Bophat  Randitiép T.D Vao ndi tiép Bg thu

SIPO

-

Ra song song

D i o = 2

PISO

Vao song song

—— e et
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DONG BQ BIT - XUNG THU GAP
4 LAN XUNG PHAT

i i i i L]
i i i i i
1 I 1 1 1
i i i 1 i
1 ' Ll 1 L]
RxD ' '
g i i
1 1
i
1 ' 1 1 L]
i i i i L]
i ' i 1 L]
1 ' i 1 1

RxC i i ! i *'

Shifi

l ‘ i
l ' '
i i L]
pulse : | ;

2 RxC _-q )1* ' 4 RxC periods ’..Iq ' 4 RxC periods .-I

| '
periods + ? *
Bit rate counter Actual bit cell centers

preset o 2

Bit rate counter
preset to 4
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DONG BQ BIT - XUNG THU GAP
16 LAN XUNG PHAT

RxD

RxC
(¥ 16)
Shift
(sampling)
pulse e
8 RxC
periods

Bit rate counter
preset lo 8

> : P :
‘E 16 RxC periods * 16 RxC periods +

>

Bit rate counter

|
Actual bit cell centers

1

42



NGUYEN TAC PONG BO BYTE
(KY TU)

Mach diéu khién truyén nhéan dugc lap trinh dé hoat

dong véi sb bit bang nhau trong mét ky tu

Ky tu co thé 7 bits hodc 8 bits dugc dong bd bang cach
thém vao 1 bit biéu dién sy bat dau cua ky tu (start bit)
va 1 hodc 1.5 hoic 2 bit biéu dién sy két thic cta 1 ky

tu (stop bit)
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Line idle {or ——pf—
stop bits of

previous
character)

(KY TU)

NGUYEN TAC PONG BO BYTE

Direction of transmission tire
{11:' e
< Transmitied element ol
Start 718 - bit character Stop bit(s)
bit
“+ it e ——
Ish msh
A Line idle {or start
bits of next
1 ] ] i i i i 0 character]
. J

I

*

——
—
.

Feceiver detects start

of new character

Each bit sampled
approximately in center

of each bit cell pencd

1, 32 or 2 stop bits ensure
a negative transition at the
start of each new character

44



Start/stop bit trong truyén bat dong b

Phan biét start bit cua Ky tu hién hanh va:
stop bit cua Ky tu trudc
trang thai ranh (idle)

Téi thiéu c6 mot bién ddi (1-> 0 ->1) giita cac ky tu lién

tiép nhau

S6 stop bit nhiéu hay it tiy thudc vao yéu cau

45



MSB & LSB

Bit c6 trong so thap nhat (LSB) duoc truyén trudce, bit

cd trong so cao nhat (MSB) duoc truyén sau cling
LSB: Least Significant Bit

MSB: Most Significant Bit

46



NGUYEN TAC PONG BO KHUNG
(FRAME)

Cac ky tu duoc truyén theo timg khoi — khung tin (frame)
Bo thu can biét llc nao bat dau va lac nao két thiic mot khung

Pong khungbang ky tu STX (Start of Text) va ETX (End of
Text)
STX A B ETX

Nhan duge STX: bat dau khung

Tiép tuc nhan c4c ky tu cho dén khi nhan duoc ETX

Néu noi dung ctia khoi dit liéu c6 chia ky tu STX hay ETX??? 47



Ky tw DLE

ASCII

DLE (Data Link Escape) la ky tu thém vao nham khac phuc van dé néu

trén
Bat dau 1 khung 12 DLE STX

Két thic 1 khung 1a DLE ETX
Néu trong khdi dit liéu xuat hién 2 ky tu lién tiép DLE STX hay DLE ETX
777
Néu trong khoi dir liéu xuat hién ky tu DLE thi thém 1 ky tu DLE
lién ké

Phia thu s€ tur dongloaibo 1 DLE



Ky tw DLE

ASCII

DLE

STX

DLE

DLE

DLE

ETX

Cheén thém

49




NOI DUNG
3.1 Cac khai niém co bdn vé truyén so
licu
3.2 Thong tin nai tiép khdong dong bé
3.3 Thong tin nai tiép dong bo
3.4 Mach diéu khién truyén so liéu



Khal guat

Hiéu suat truyén bat dong bd thap do ding start
va stop bit

Bong bd bit caa truyen bat dong bd tré nén
thiéu tin cay khi ting toc d6 truyén

=> Str dung truyén dong bo

CO 2 lugc d0 truyén ndi tiép dong bo:
Truyén dong bo thién hudng bit
Truyén dong bo thién hudng ky tu



NGUYEN TAC PONG BO BIT

Pong ho thu chay dong bo véi tin hiéu dén
Khong dung start bit, stop bit

May thu dong b bit trong 2 cach

Nhang théng tin dinh thoi vao tin hiéu truyén (Sau
dé may thu s€ tach tin hiéu dinh thoi ra)

May thu cé 1 dong hé cuc bd dugc gitt dong bo véi
tin hi€u thu nho vong khoa pha so (Digital Phase
Lock Loop)

52



a)Ma hod xung dong ho

May phat B6 mi hod
dong ho
—>
PISO Dong ho

il

cuc bo

NGUYEN TAC PONG BO BIT

May thu
Mach tach l
tin hiéu SIPO
doéng ho
L »
L

53



b)Diing DPLL

May phat

B6 ma hoa

bit

PISO [*]

Doéng ho
cuc bo

NGUYEN TAC PONG BO BIT

— May thu
Bo giai
l ma bit
DPLL 1
—* SIPO
A
Nx dong
ho cuc '
bo
>
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NGUYEN TAC PONG BO BIT

c) Phéi hop hai céch trén

B6 ma hod
dong ho

|

PISO [ Dongho
cuc bo

P -

DPLL
—»| SIPO
A
Nx dong
hé cuc 2
bo
—
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MA HOA XUNG DONG HO

Ma hoé xung dong hé (ma hoa nhip):
clock encoding

Nhip duoc nhang (ma hoa) vao trong tin
hiéu phat va phia thu sé tach nhip

Cach ma hoa nhip vao tin hiéu thuong
dugc thue hién véi ma du’(yng day hay
con goi la bién doi so - sO
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CAC LOAI MA PUONG DAY

(LINE CODES)

Line codes

Jr

l

Polar I Bipolar
RZ Biphase AMI B8ZS | HDB3

l

l

Manchester Differential Manchester
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Unipolar

Str dung cac xung ap, gui doc theo day dan

Mot mure dién ap cho bit 0 va 1 murc cho bit 1

Thong thuong bit 1 ¢6 mire dién ap 1 cuc tinh (Am
hodc duong), bit 0 cé muirc dién ap 0

Mtc trung binh mot chiéu khac 0

Khi tin hiéu phia thu khong thay c’[01 thi sé
khong xac dinh duoc thoi dlem bat dau va két
thic cta 1 bit, dan dén sy dong bod bit kém
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Unipolar

Amplitude

Time
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Polar

Str dung 2 mic dién ap am va duong
Thanh phan trung binh 1 chicu gidm

dang ké _
Bao gom: —

NRZ \_NTZ_I ‘ RZ I Biphase
RZ
NRZL | NRZ] |

Biphase




Polar

‘ Polar I

NRZ I ‘ RZ | Biphase
NRZ-L NR7Z-1 Manchester Differential
Manchester
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Polar NRZ

# Nonreturn to zero (NRZ): mirc dién ap ludn am hoac
duong

# Nonreturn to zero — level (NRZ-L)
2 mrc dién ap khac nhau cho bit 1 va bit 0
Thong thuong dién ap am dung c~ho bit 1, dién ap
duong dung cho bit 0 (hoac c0 thé nguoc lai)
# Nonreturn to zero — Inverted (NRZ-I)
Bit 1 s& tao mot sy thay d6i mirc dién ap
Bit 0 gitr nguyén muc dién ap
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Amplitude
A

0

0

Polar NRZ

0

Time

NRZ-L




Polar NRZ

Amplitude
A

0 1 0 0

Time
NRZ-L »

Time
NRZ-I >

Transition because
next bitis 1.




Vidu

# V& gian do xung cho chudi
[LSB]01111111[MSB] theo ma
NRZ-L va NRZ-I.



Return to zero (RZ):

#Ma hoa 3 muc: duong, am, va zero

@ Tin hiéu thay doi trong mdi khoang bit
#Bit 1: thay doi tir dwong xuong zero
#Bit 0: thay d6i tir &m 1én zero

#Kha ning dong bo bit rat hiéu qua tuy
nhién do1 ho1 mot bang thong rong

66



A

Return to zero (RZ)

# Return to zero (R2):
Value

0

1

\

C

These transitions can

be used for synchronization.

Time




Vidu

®VE Xung truyen
[LSB]11100101[MSB]

chuo1

bit
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Vidu

®VE Xung truyen
[LSB]00111101[MSB]

chuo1

bit



Biphase

- M3 hoa giai quyét van dé dong bo tot nhat

- Tin hiéu thay doi ¢ diém gitra nhung khong
tr& vé zero nhu RZ

= C0 2 loai Biphase:

= Manchester
= Differential Manchester (Manchester vi sai)



Manchester

- M4 héa chuyén muc tai diém giira

. Bit 1 twong ung vai bien doi trang thai tir
am sang duong

- Bit 0 twong tng véi véi bién doi tir duong
sang am



l Manchester

bit sent ﬂ

0 1 0 0 1 1 0 1 0 0

signal —

ba‘“‘e"”e///////////

time
interval(s)

Bit1l: - > + Bit 0: + = -




Manchester vi sal

« Ciing str dung phuong phap dao mirc diém
gitra cua bit dé dung cho viéc dong b bit

« Phan biét bit 0 /1 dya trén viéc ton tai hay
khong ton tai chuyén doi1 tai dau moi bit
- Bit 0: chuyén doi
= Bit 1. gilt nguyén
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. Manchester vi sai

““”e"'lfme///////////

interval(s)
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Vidu
| ' Manchester v.s Manchester vi sal

Amplitude
p ( Zero 1s I One 1s I

o1 0O 1 v 1 v 1 10O

|
e L .
M I L
|

1AL
I

, >

|

Manchester - : :
NI

|
| | |
Differential I I I I I
Manchester ' ' '
a | I |
| |

Presence of transition at the beginning
of bit time means zero.

Time

|
| I |
| [
>
LA l
[
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Bipolar

Str dung 3 mirc dién ap: duong, am, zero
Bit 0 twrong trng v&1 mic zero
Bit 1 twong Ung véi thay doi xen ké duong am
Ba loai thong dung
= AMI

= B8ZS
= HDB3
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AMI

#® AMI = Alternative Mark Inversion
« Bit 0 & muc zero

« Bit 1 & mirc Am/duong; cac bit 1 gan nhau
nhan xen ké mirc duong am

- Pong bo bit tot néu chudi co nhiéu bit 1,
nguoc lai KhOng dam bao néu gap day bit O
kéo dali
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AMI

# AMI = Alternative Mark Inversion

Amplitude
A

0 1 0 0 1 1 1 0

l I I

C The 1s are positive and negative alternately.

N

Time
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Vidu

V& xung truyén chudi bit
0010.0001.0010.1000
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B8ZS

# B8ZS = Bipolar 8-zero Substitution

Giai quyét van dé dong bo trong truong hop ¢6 xuat hién
cac chuoi bit 0 kéo dai

Tuong tuw AMI, ¢d su ddi cuc tinh mdi khi gip bit 1
Mau 8 bit 0 lién tiép duoc thay bang mau 8 bit khac

TUy vao cuc tinh cta bit ndm trude mau 8 bit 0 ndy ma
sinh ra mau bit thay the:
- Néu bit nay co cuc tinh duong thi thay bang ddy 000 +-0 - +
- Néu bit nay c6 cuc tinh am thi thay bang ddy 000 -+ 0 + -

8o



B8ZS
_

#B8ZS = Bipolar 8-zero Substitution

Polarity of Polarity of
previous bit previous bit

- /

- ) 0 0 0 U () 0 0 - 0 0 0 0 0 0 0 0

‘ Will change to ‘ Will change to

+ 1 0lolol+]|-=101|-=-1]4%+ —lololo|l-=+1O0]+]-
Violation ' Violation l Violation l Violation |
(a) (b)
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bit truyén: 00.1000.0000.0001

~/

 Chuoi

Amplitude

« B8ZS

— — — —

0

0

0

0

0

A
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HDB3

#HDB3 = High Density Bipolar 3

= Ma hoa4 bit 0 lien ti€p, dua trén tong so bit
1 keé tir 1an thay thé sau cung va cuc tinh
cuia bit nam lién trudc

« Néu tong so6 bit 1 trude d6 1a 18 thi bit 0 tha
4 s chuyén thanh bit vi pham

- Néu tong so bit 1 trudc d6 14 chan thi bit 0
thir nhat va thir 4 s€ chuyén thanh bit vi
pham




# HDB3 = High Density Bi

HDB3

R

0

0

0

nolar 3

\ 4

K

0

0

=

_

\ 4

0

0

0

(a) If the number of 1s since the last substitution is odd

K

0

0

0

\ 4

0

0

o

0

0

g

(b) If the number of s since the last substitution is even



Vidu

\
Zal

— HDB3

én: 00.1000.0000.0001

~/

— Chuoi bit truy

A:
=
e
< _
- B
- D
A kbl _
/ﬂ||||||||
>
&~ +
< oo
=2 Ne
/ﬂl ulllll
-l
=
=
=
A

|

|

S bit 1 ké twr

S
e
Q)
X
—
=
O
IAO
n
—
'Ae \ﬁla
S g
< 2
c ©
+— ,Am
C
S 3

V¢
N

Vé
~

lan thay th
cunglaO

€ CUol
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Nguyén Iy kiém soat dong b

Truyén dong bo dinh hudng ky tu
Character-oriented synchronous
transmission
Duing cac ky tu diéu khién : SYN, STX,
ETX, DLE.

Truyén dong bd dinh hudng bit
Bit-oriented synchronous transmission
Dung c&c mau bit diéu khién (flag byte or
flag pattern)
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Truyén dong bo dinh hwong Ky tw

Phia phat s¢ thém vao 2 hodc nhleu Ky tu
SYN trude va két thic moi khoi ky tu

Nham duy tri dong bo bit
Pong bo ky tu

1 Directi ft 55
" irection of transmission Timea I
SYN | SYN | 8T ﬂ ETX
-+ ) ) ﬂ - *
Character Start of frame Frame confents End of frame

synchronization  character (printable characters) characiar



- Truyén dong bo dinh hwong Ky tw

Khi may thu da duge dong bo bit thi nd bat dau
ché do bat s6 licu
Dich dong bit trong mot cira so 8 bit khi tiép nhan
1 bit moi
Kiém tra xem 8 bit sau cting ¢ ding bang Ky tu
< 1 Direction of transmission Time

5TX
01000000

SYMN SYN SYMN
01101000/01101000

Frame contents

011001111 ...

Racever enters

I
I
hunt mode . r

I
I
>

I
I
I
>

vy _

I
I
I
I
FI

Receiver I:Jn.=.-l;ls.~l.:l;5rIl

88
SYN character L Receiver in character synchronization



T Truyén dong bo dinh hwong Ky tw

- Dit liéu truyén dugc dong goi bang STX-ETX hoic
DLE STX-DLEETX

Additional DLE insartad

1 Diraction of transmission
¢ Time —
T ][] Jeelee] [ -
4 4 4 ‘ 4 ¥
Character  Start of frame Frame confenis End of frame

gynchronization  character (binary dala) characler



Truyén dong bd dinh hwéng bit

Kiéu truyén dinh hudng ky tu voi
viéc sir dung ky tw SYN, STX, ETX,
DLE c0 hi€u suat kém

Str dung dinh hudng bit
Dung chudi ky tu 8 bit 0111.1111
cho trang thal duong day ranh

Mau c¢ 0111.1110 duoc dung cho
bat dau va két thuc cua mdt khung



§ 1 Direction of transmission

Truyén dong bé dinh hwéng bit

01111110‘

I:]I11‘|11‘|!]I'EI1111111EI1-

—

Opening flag

»

>

Frame contents  Closing flag

tj111111u11u11uu11111---11D1111110J
* o

Opening fiag

Additional zero bits insarted

Closing flag

Frame contents

o

Chuoi 5 bit 1 lién ti€p -> chén 1 bit O ,



g Truyén dong bé dinh hwéng bit

Su dung mau bit preamble 10 bit 1010101010 dé
gilp cac tram c6 thé bam dong bo

Ké dén 1a mau 8 bit 10101011 cho bat dau va két
thac 1 khung

101010...10{10101011 Frame contents
4 »id i i o A 3
Praamable Startofframe  Fixed header Length bytes  Number of bytes (octels) determined by Fixed tail
delimiter lenqth byles

—->Dung Flag + LEN
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—>Dung vi pham Dbit

Truyén dong bé dinh hwéng bit

»Jbit: cung mirc dién ap bit trude do

« K bit: Bao mirc dién ap bit trudc do

Praamabla

JEOJEDOD JK1JK111
) B
Frame contents End of frame
delimiter
Manchester encoded bit
stream with bit viclations
1 0 J I K JIKIO0|IDO]|D
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NOI DUNG

3.1 Céac khai niém co bdn vé truyén so liéu

3.2 Théng tin noi tiep khdng dong bé

3.3 Thong tin nai tiép dong bé
3.4 Mach diéu khién truyén s0 liéu
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