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Ky thuat thong tin dir liéu

= Muc dich chinh cua chuong:
= Cic k¥ thuat va mach dién ting dung dé truyén
cac khung dir liéu gitta 2 DTE.
= Cac hé thong ma phat hién 16i ma cho phép
DTE bén nhan xic dinh su’ c6 miit cua bat ky 10i
xay ra chu6i bit nhan dugc.

i Chuong 3 :

000000
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Chuong 3 :
i Ky thuat thong tin dir liéu

= NOI dung :
= Hé thong ma.
= Cau hinh két n6i co ban.
= Cac kiéu thong tin.
= Cac kiéu truyén.
= Truyén bat dong bo.
= Truyén dong bo.
« Nhidu Gauss va ty 18 15i bit.
« X0 ly dii liéu s8.

DQH-v2008 TSL&MTTS C3-4
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3.1 Hé théng ma
i (coding schemes)

= C6 hai hé thong ma thudng dugc st dung
nhat trong hé thong turyén so liéu
= Ma EBCDIC (Extended Binary Coded
Decimal Interchange Code) : la b6 ma 8bit
dugc s dung trong cac thiét bj do hang
IBM san xuat.

= Ma ASCII (American Standards Committee

for Information Interchange) : la b6 ma 7bit
do CITT dinh nghia.
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Hé thong ma

cod

PQH-V2008

ng schemes

4 [0} o o (0] o (0] o o 1 1 1 1 1 1 1 1
S &) [} o (0] 1 1 1 1 (0] (0] (0] (o) 1 1 1 1
Bit 6 [} [} 1 1 0 (0] 1 1 (0] (9} 1 1 (0] [} 1 1
7 [} 1 o 1 o 1 o 1 (0] 1 (0] 1 (0] 1 [} 1
0123
OOOO|NUL [ SOH | STX | ETX | PF [HT | LC | DEL VT | FF CR SO SI
0001 | DLE | DC1 | DC2 | DC3 | RES [ NL | BS IL | CAN | EM IFS | IGS IRS | IUS
0010 FS BYP | LF | EOB | PRE SM ENQ | ACK | BEL
0011 SYN PN RS ucC EOT DC4 | NAK SUB
0100]| SP q < ( + |
0101 & ! $ . ) 3 -1
0110| - / | . % - > ?
0111 \ # | @ ' = “
1000 a c d e f g h i
1001 j k 1 m n o P q r
1010 = s t u v w X y z
1011
1100 { A B C D E g G H I
1101 } J K L M N o P Q R
1110 S T U v w X Y z
1111 0 1 2 3 4 5 6 7 8 o |
Note: To read this chart, simply find the character on the chart, then look to the left side of the row for bits O, 1, 2,

and 3, and to the top of the column for bits 4, 5, 6, and 7. This is only one of many possible implementations of EBCDIC.

EBCDIC special characters

ACK Acknowledgement EOT End of Transmission PF Punch Off

BEL Bell ETX End of Text PN Punch On

BS Backspace FF Form Feed PRE Prefix

BYP Bypass FS File Separator RES Restore

CAN Cancel HT Horizontal Tab RS Reader Stop

CR Carriage Return IFS Information File Separator SI Shift In

DC1 Device Control 1 IGS Information Group Separator SM Start Message

DC2 Device Control 2 IL Idle SO Shift Out

DC3 Device Control 3 IRS Information Record Separator SOH Start of Heading

DC4 Device Control 4 1US Information Unit Separator SpP Space

DEL Delete LC Lower Case STX Start of Text

DLE Data Link Escape LF Line Feed SUB Substitute

EM End of Medium NAK  Negative Acknowledgement SYN  Synchronous Idle

ENQ Enquiry NL New Line ucC Upper Case

EOB End of Block NUL  Null vT Vertical Tab
CuuDuongThanCong.com
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Hé thong ma

coding schemes

Bits Bits Bits Bits

7654321 Character 7654321 Character 7654321 Character | 7654321 Character
0000000 NUL 0100000 SP 1000000 @ 1100000 h
0000001 SOH 0100001 ! 1000001 A 1100001 a
0000010 STX 0100010 « 1000010 B 1100010 b
0000011 ETX 0100011 # 1000011 C 1100011 (&
0000100 EOT 0100100 $ 1000100 D 1100100 d
0000101 ENO 0100101 % 1000101 E 1100101 e
0000110 ACK 0100110 & 1000110 F 1100110 f
0000111 BEL 0100111 ' 1000111 G 1100111 g
0001000 BS 0101000 ( 1001000 H 1101000 h
0001001 HT 0101001 ) 1001001 1 1101001 i
0001010 LF 0101010 ol 1001010 J 1101010 j
0001011 vT 0101011 + 1001011 K 1101011 k
0001100 FF 0101100 Y 1001100 L 1101100 1
0001101 CR 0101101 - 1001101 M 1101101 m
0001110 SO 0101110 . 1001110 N 1101110 n
0001111 SI 0101111 / 1001111 @] 1101111 o
0010000 DLE 0110000 0 1010000 P 1110000 p
0010001 DC1 0110001 1 1010001 Q 1110001 q
0010010 DC2 0110010 2 1010010 R 1110010 r
0010011 DC3 0110011 3 1010011 S 1110011 s
0010100 DC4 0110100 4 1010100 T 1110100 t
0010101 NAK 0110101 5 1010101 U 1110101 u
0010110 SYN 0110110 6 1010110 \'% 1110110 v
0010111 ETB 0110111 7 1010111 W 1110111 w
0011000 CAN 0111000 8 1011000 X 1111000 X
0011001 EM 0111001 9 1011001 Y 1111001 y
0011010 SUB 0111010 : 1011010 Z 1111010 z
0011011 ESC 0111011 : 1011011 [ 1111011 {
0011100 FS 0111100 < 1011100 \ 1111100 |
0011101 GS 0111101 — 1011101 ] 1111101 }
0011110 RS 0111110 > 1011110 &S 1111110 ~
0011111 uUs 0111111 ? 1011111 — 1111111 DEL

PQH-V2008
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Hé thong ma
(coding schemes)

PQH-V2008

Nhing ky tu khéng in dugc trong ma ASCII

ASCII control characters

BEL
CAN
DC1
DC2
DC3
DC4
DEL

Bell EM
Cancel ESC
Device Control 1 NUL
Device Control 2 SI
Device Control 3 SO
Device Control 4 SUB
Delete

End of Medium
Escape

Null

Shift In

Shift Out
Substitute

Control codes

ACK
DLE
ENQ
EOT
ETB

Acknowledge ETX
Data Link Escape NAK
Enquiry SOH
End of Transmission STX

End of Transmission Block SYN

End of Text

Negative Acknowledge
Start of Heading

Start of Text
Synchronous Idle

Format effectors

BS
CR
FF

Backspace HT
Carriage Return LF
Form Feed VT

Horizontal Tabulation
Line Feed
Vertical Tabulation

Information separators

FS
GS

File Separator RS
Group Separator uUs

Record Separator
Unit Separator

CuuDuongThanCong.com
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i 3.2 Cau hinh két ndi cG ban

= Piém - diém (point - point).

= Pa diém ( Multipoint - Multidrop).
s Mic lu6i (Mesh).

= Sao (Star).

= Vong(Ring).
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‘L 3.3 Cac kiéu thdng tin :

= Pon cong (Simplex): thong tin chi dugc truyén theo
mot huéng duy nhat (radio, tivi...)

One way only

/

Terminal Host computer

BQH-v2008 TSL&MTTS C3-11


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac kiéu théng tin

sBan song cong (half-duplex): thong tin dugc truyén
theo hai chiéu nhung khong dong thoi, tai méi thoi diém
thong tin chi c6 truyén theo mét huéng (Bo dam)

3
' First one way...

Terminal Host computer

' ... then the other

Terminal Host computer

]

/‘

/

/‘

/

DQH-v2008 TSL&MTTS C3-12
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Cac kiéu théng tin

sSong cong (full-duplex): thong tin cé thé duge truyén 2
chiéu tai cung mot thoi diém trén tuyé&n dir liéu
(telephone).

Both ways at
the same time

/

Host computer

DQH-v2008 TSL&MTTS C3-13
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i 3.4 Cac kiéu truyén

o D€ truyén cac bit dif liéu tir noi phat dén noi thu
trén dudng truyén vat 1y ta cé thé truyén theo 2
hinh thuc:

= Truyén néi tiép ( Serial ): Cac bit dugc gui 1an lugt
trén dudng truyén. Toc do thap,khoang cach truyén
xa.

Circuit
(1 copper wire)

1 character consisting
of 8 serial bits
HES " ™
Sender * 0{1{1]0[1{0]1}0 ‘Hec&iver

BQH-v2008 TSL&MTTS C3-15
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Cac kiéu truyén

= Truyén song song (Parallel): CAc bit dugc gui cliing
lac trén nhiéu day khac nhau. Toc do cao, khoang

cach truyén ngan.
1 character
consisting
Circuit of 8 parallel
(8 copper wires) bits
0 -
1 y
0
f 1 |
Sender ‘ ; +—q ‘ Receiver
1 i
1
r R —

DQH-v2008 TSL&MTTS C3-16
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Cac kiéu truyén

o D& bén thu xac dinh va hiéu ding cac bit dii liéu truyén
dén thi phai thuc hién dugc nhitng yéu cau sau:

= X4c dinh thoi diém bit dau cta mdi bit trong mot chu ky->
bit / clock synchronization

= Xadc dinh dugc vi tif bat dau va két thic cta méi ky tu/
b)\rte. ->,character /9 byte gynchronization (C6 thé khong
can thiet tuy theo kieu truyén).

= Xa4c dinh vi tri bat dau va két thiic cia méi khung dir liéu >
frame synchronization

Cé 2 kiéu truyén :

= Truén bat dong bd (Asynchronous transmission) .

= Truyén dong b (Synchronous transmission) .

BQH-v2008 TSL&MTTS C3-17
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3.5 Truyén bat déng b6
(Asynchronous transmission)

A .A‘)
= PDac diem:

<——= Hudng truyén ——> Thdi gian
Phén tf truyén
s
Start +I>
bit 7/8 bit character Stop bit(s)

Trang thai nhan rdi I Isb mshl | I Trang thai nhan
(hay céc bit stop =7~ - 7 4= rbi hay bit STﬂ:RT
cla ky ty trudc) | 1 ‘u 0ol1]o of1]o | cua ky ty ke

AUHTHH I

Bg thu phat hién MGi bit dudc 1dy mau 1,1% hay 2 bit stop
START caa ky ty mdi x4p xi giifa thai bit dam bio c6 chuyén xudng
mifc 4m tai dau mbi ky tv mai

= Dong bo Khung

DQH-v2008 TSL&MTTS C3-19
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Truyén bat dong bd
(Asynchronous transmission)

= Pong bd bit :
~ Do dong ho phla thu va phat chay doc lap nhau -> Phai
lam sao 12y mAu cang gan trung tim bit cang tot.

> Nguyénly :
- Tan s xung clock dong ho thu 16n gip N lan tan s
xung clock cuadong ho phat.
> Khi phat hién dudc trang thai chuyén doi mic dién
ap (vi tri bat dau cha start bit va vi tri ké't thic cua
bit stop bit trudc do hay trang thai nghi cua dudng

truyén) thi phia thu s& cho’ sau N/2 chu ky xung
clock thu (vi tri glufa cua start bit) dé 1ay mau.

- Sau do cu sau moéi N chu ky xung clock (vi tri gitia
moi bit) thu phia thu sé 1ay mau bit dit li¢u thu. Diéu
nay dugc thuc hién cho dén hét ky t.

DQH-v2008 TSL&MTTS C3-20
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Truyén bat dong bd
Asynchronous transmission

(@)
Transmitter Serial-out | TxD _RxD Serial-in Receiver
PISO ; SIPO
Transmit
11 0 clock =N counter >
(TxC)
T j :
Parallel- ms:b ; > 55 paraller.
in o Receive clock out
S

(RXC=NxTxC) — msb

PISO = Parallel-in, serial-out SIPO = Serial-in, parallel-out
TxD = Transmit Data out RxD = Receive Data in
(b)
Isb msby ’ .
/o 7 f fam Mark (ing)
TxD ojojojojojojofjojoj1 1
Space
— v AV’

Start bit 7/8-bit character/byte Stop bit(s)

Isb msb

-, ey fame Mark(ing)
RxD 0

ojejojojojojojoj1 1

we —FUFLFLFLALALALAALAL — =

-
Actual edge within
one clock cycle

DQH-v2008 TSL&MTTS C3-21
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Nhén xét :
N cang 1on thi

14y mau dit liéu
cang chinh xac
Thuong N = 16.

PQH-V2008

— Time

(<) (1) Start bit , I1st data bit . _ 2nd data bit
RxD ™ : Zz ‘ ) < ;
RxC l ' I '! ; ' I ; ‘ :
<1) = , : : : b 3
Shift mn : Mgl : N :
(sampling) g4 * . *
pulse ' .
Bit rate counter Actual bit cell
preset to 1 centers
(11) ] L} 1 ' .
RxD ==\ X ¢ : : 4
: y A ~ XN :
L} i) ] L] L]
: : : : :
—_—— |__: : |__: : |
(<4 _I_I_I_I_J_I_I_LJ_LI_LJ_LJ_LJ_LJI_L
Shift : : i
(sampling) nn__ n .
pulse - . :
2RxC | -~ . 4 RxC periods \ 4 RxC periods .
periods * ? +
Bit rate counter Actual bit cell centers
preset to 2
Bit rate counter
preset to 4
(iii) ' ! : g
R == : 7 : X :
<35 TR ARAARARARARAARARA -~
(<16) ¥ . : :
Shift : ; ' :
(sampling) . :
pulse A - ' | =k
8 RxC AS 16 RxC periods % 16 RxC periods +
periods i
Bit rate counter Actual bit cell centers
preset to 8
Bit rate counter
preset to 16
CuuDuongThanCong.com
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Truyén bat dong bd
(Asynchronous transmission)
= Pong bd ky tuf (character)/ byte

<= Hudng truyén c——> Thdi gian
Phén tlf truyén
kT - i
bit 7/8 bit character Stop bit(s)
melffor e
Trang théi nhan rdi Isb msh P Trang thai nhan
(hay cé4c bitstop =7/ v /= rDi hay bit STﬂ:HT
cla ky tu trudc) 11o ol1lo ol cta ky tu ke
S
A
Lt I REX T

BG thu phathién M bit dudc 1Ay mau 1,1% hay 2 bit stop
START ciaky tymdi  xdp xi giifa thai bit d4m bdo c6 chuyén xudng
mifc 4m tai ddu méi ky t mdi

= Start bit : “0” - 1bit. Stop bits :’1’ - 1,1.5,2 bit. Data bits :
5,6,7,8.

= Parity : Chi phat hién sai khi tdng s6 bit 15 1a so 16.Vd
= Even : Tong s6 bit 1 (Ké ca Parity) 1a sé chan. Vd
= Odd : Tong so bit 1 (K€ ca Parity) 1a sd'1é. Vd

CuuDuongThanCong.com https://fb.comy/tailieudientucntt
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Truyén bat dong bd
:L (Asynchronous transmission)

+ Nguyénly :

= Phia phat va phia thu dugc 1ap tinh dé€ c6 ciing
s6 bit trong moi ky tu (start, data, parity & stop
bit).

= Sau khi nhan dugc start bit, phia thu sé thuc hién
viéc dong bd ky tu bang cach dém ding sé bit
da dugc 1ap tiinh, sau dé chuyén ndi dung ky tur
vua thu dudc vao by dém va cho thu ky tu mdi.
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Truyén bat dong bd
i (Asynchronous transmission)

= Pong bo khung (frame) :
= Frame la nhitng ky tu in dugc : Pong khung toan
b0 khoi bang 2 ky tu dic biét :
= STX (Start of Text) : Bit dau khung.
= ETX ( End of Text) : két thiic khung.
= Frame c6 nhiing ky t khong in duoc :
« Thém ky tt DLE (Data Link Escape) truéc STX va
ETX.
» Né&u dif ligu mudn phat tring véi DLE thi 4p dung
phuong phap nhoi ky tu hay nhoi byte ( Charater
Stuffing or Byte Stuffing).

DQH-v2008 TSL&MTTS C3-25
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Truyén bat dong bd
(Asynchronous transmission)

PQH-V2008

(a) Start Stop
bit bit(s)
—/’—l¢ STX ‘F° ‘R’ H I ETX II}— Markjng
iR!
= Frame contents
( (printable characters)
GL,
ETX
=) { f— Markin
—//—l DLE STX DLE ETx| ’ g
STX
Inserted L
DLE DLE Frame contents
- __DLE __ e (binary data)
DLE
ETX

L&MTTS C3-26
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Truyén bat dong bd
i (Asynchronous transmission)

= Hiéu suit truyén :
= Vi du truyén 1 ky i dugc ma hda bang ma ASCII, cé
data bit 1a 8 bit, 1bit star va 2 bit stop

SO bitthongtin 8
Tong so bittruyén 8+1+2

n =0.727 = 72.7%

= Néu st dung thé m parity thi hiéu suit sé thap hon
= Téc do truyén dir lieu hitu dung : Gia si ky tu truyén dugc
tryén ra cong ndi tiép véi toc do 1200bps. Thi téc do truyén
dir liéu hiéu dung 1a 1200x0727= 872bps

DQH-v2008 TSL&MTTS C3-27
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DQH-V2008

VD:

DTE A can truyén cho DTE B thong diép nhu
saw:TSLDLE

Thong dlep trén dugc phat nhu khoi tin 1én du’o’ng
truyén ndi ti€p theo kiéu truyen bat dong bd, chuan

RS9232 ma ASCII, vé§i cau hinh 801(8 bits dir liéu,
kiém tra parity Lé, 1 stop bit), toc do bit 1200bps,

a. Cho biét khung tin ma A can truyén cho B

b. V& dang tin hi¢u dién trén cho 11 bit dau tién cia khung
truyén.

c. Tinh thoi gian truyén ctia khung dit liéu (B6é qua thoi
gian xu' 1y khac).

TSL&MTTS C3-28
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(Synchronous transmission)
= Dic diém :

~ Truyén bét dong bd c6 nhuge diém la khi truyén
dir liéu toc do cao thi phuong phap dong b bit
khong dam bao do tin cay, hon nia hi¢u suit
truyén khong cao. Kie::u truyén dong b) s€ khac
phuc nhitng nhugc di€ém trén.

- Dirliéu sé dugc truyén lién tuc thanh tilng khoi
trén duong truyén nén sé khong co Start Bit va
Stop bit.

» Clock bén phat va bén thu phai dong b nhau.

i 3.6 Truyén dong bd
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Ma dudng day
(Line Codes)
= Dirliéu s6 - Tin hiéu so

= La cac xung dién ap roi rac hoac lién tuc

= MObi xung 12 1 thanh phan cua tin hiéu
= Ditliéu nhi phan dugc ma hoa vao cac thanh phan tin
hiéu nay

DQH-v2008 TSL&MTTS C3-31


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ma dudng day
(Line Codes)

» Céc thong so can quan tam trong qu4 trinh ma
hoa duong day :
O th; tin hiéll
= Khong c6 thanh phan tin so cao giam b6t biing théng tin
hiéu
= Khong cé thanh phan DC cho phép ghép ac bing bién
th€, tao su’ cach ly tot
= Thong tin dong b (clocking)
= Dong b giita may phat va may thu

= Dung clock ngoai
= Tao cd ch& dong b dua trén tin hiéu

DQH-v2008 TSL&MTTS C3-32
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(Line Codes)

i Ma dudng day

= Phat hién sai

= Cé thé dugc xay dung dua vao ma hoa tin hiéu
= Giao thoa tin hiéu va tinh mién nhiéu

= Mot s6 ma tot hon cac ma khac
= Chi phi va dj phic tap

= Toc do cang cao thi chi phi cang cao

= Mot s6 ma can toc do tin hiéu cao hon toc do dir
liéu

DQH-v2008 TSL&MTTS C3-33
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Ma dudng day
(Line Codes)
= Cac loai ma thuong dung :

Line codes

v

!
v

v

Bipolar

v

v v

;

Biphase

AMI B8ZS

HDB3

Unipolar Polar
NRZ RZ
NRZ-L NRZ-1 Manchester

v

Differential Manchester

Hinh 2.5.2 Cé4c loai ma dudng day

https://fb.com/tailieudientucntt
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(Line Codes)

= NonReturn to Zero-Level (NRZ-L)
= Co 2 mifc dién ap cho bit 0 va bit 1
= bién ap hing trong suét thoi gian bit, khong tré
vé miic dién ap 0V
= Thong thuong thi dién ap am cho bit 1 va ap
duong cho bit ()

i Ma dudng day

000000
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(Line Codes)

= NonReturn to Zero Inverted
= Pao dau cho bit 1

= Pién 4p hiing trong suét thoi gian bit, khong tré
vé mic dién ap 0V

i Ma dudng day

= Canh xung danh diu bit khong ¢6é canh xung
danh dau bit 0

000000
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Ma dudng day

(Line Codes)

TSL&MTTS C3-37

PQH-V2008
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(Line Codes)

= Uu va nhugc cia NRZ
L Ull
= Dé dang thuc hién
= S dung bing thong tot
= N hll’O’C
= Cé thanh phan DC
= Thiéu kha niing dong bd

i Ma dudng day

= Dugc st dung trong may ghi tir
= Thudng khong dugc st dung cho truyén dan

DQH-v2008 TSL&MTTS C3-38
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Ma dudng day
(Line Codes)

= MaRZ:

= Dung 3 mic dién ap +V,0,-V.

= Tin hiéu thay doi trong khoang 1 bit.

= Bit 1 thay doi tir +V -> 0.

= Bit0 thay doi tir—V->0
= Uu : Pam bao Clock dé dong b bit tot.
= Khuyét : Bang thong rong.
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Ma dudng day
(Line Codes)

= Ma Biphase
= Tin hiéu thay doi diém giita mdi bit nhung khong vé 0.
= Manchester
= Ludn cé su thay doi trang thai tai vi tif giita cta chu ky bit.
= Bit 1 dugc ma hoa -V->+V
=« Bit 0 dugc ma hoa +V->-V
= Manchester Vi sai
= Tuong tr nhu ma hoa Manchester, dao miic tai diém giita cta
chu ky bit.
= Tuy nhién sy thay d6i mic tin hiéu tai vi trf bat dau caa chu ky
bit chi xay ra néu bit dé 12 bit 0.
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Ma dudng day
i (Line Codes)

(b) Bit stream

TxC

Phase (Manchester) encoded
sipnal, TxD/RxD

(c) Bit stream

TxC

Differential Manchester-
encoded signal, TxD/RxD
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Ma dudng day
(Line Codes)

s Uu, khué't di€m cia ma ma Biphase
= Uu diém
= Pong bd ¢ canh xung giiia bit
= Khéong cé thanh phan DC
= Phat hién sai : Khi c¢6 su ¢6 mit cua canh xung khong
mong mudn
= It nhat c6 1 canh xung cho méi bit
= Toc do diéu ché cuc dai gap 2 1an NRZ
= Can bing thong rong hon
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Ma dudng day
(Line Codes)

= Ma Bipolar
= Day 12 ma nhi phin sit dung nhiéu hon 2 mic
= Ma AMI lu6ng cuc
= Bit 0 dugc biéu dién bdi miic 0V
= Bit 1 dugc bi€u dién bdi miic +V hoic -V sao cho cuc tinh cua
cac bit 1 gan nhau nhat luon phién thay doi.
« Uu diém
Khong mat dong b néu c6 1 chudi bit 1
Khong c6 tich luy thanh phan DC
Bing tan thap
D& phat hién sai
= Khuyé&t diém
Khong dam bao dong bd bit n€u chudi bit 0 kéo dai.
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(Line Codes)

i Ma dudng day

= Pseudoternary
= Bit 1 dugc biéu dién béi khong c6 tin hiéu trén
dudng truyén
= Bit 0 dugc biéu dién biing cac thay doi luan
phién xung duong va xung am
= Khong ¢6 uu hay nhugc so véi AMI
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Ma ducong day
‘_L (Line Codes)

0 1001100011

Bipolar-AMI i—l_! A ‘ I. e ‘ E
Pseudoternary ;, = e | -
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Ma dudng day
(Line Codes)

= Ma HDB3
= Kiéu ma hoa nay giong véi ki€u ma hoa AMI ngoai trir
mét diic diém 14 néu trong chudi dir liéu phat c6 4 bit 0
lién ti€p thi sé duoc ma hoa thanh x00V. Vi
= X = 0 Né&u tong so bit 1 giita 2 ma V gan nhau nhit 1a so'18.
= X=B Né&u tong so bit 1 giita 2 md V gan nhau nhit la s6 chan.
‘B’dao cuc so véi bit 1 gan nhat triioc né (ding luat ma AMI).
“V’ (violation) dugc ma hoa cuing cuic tinh so véi bit 1 gan nhat
tru6c ( vi pham ludt ma AMI)

= Ma B87ZS
= N&u trong chudi dif liéu phat c6 8 bit 0 lién ti€p thi sé
duoc ma hoa thanh chuoi bit1a 000VBOVB. Trong dé:
= Luu §: Trong chudi bit phat sit dung ki€u ma hoa nay chi cé t6i
da 7 bit 0 lién tiép.
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(a)
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Ma dudng day
(Line Codes)

s Cac han ch€ cuia ma nhi phan da mic
= Khong hiéu qua biing NRZ
= Mbi thanh phan tin hiéu biéu dién chi 1 bit
= Trong hé thong 3 mic cé thé biéu dién
log,3=1.58Dbits
= May thu phai phan biét dugc 3 mic tin hié¢u
= Can cong suit cao hon 3dB véi ciing xac suat 16i bit
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Ma dudng day
* (Line Codes)
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= 101000011100000000100001

= RZ, NRZ, MANCHESTER, AMI, HDB3,
B8ZS.
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