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g ) ,
g NOI DUNG CHINH

= Truyén bat dong bd (Asynchronous
transmission).

= Truyén dong bd (Synchronous
transmission).

= Nhiéu Gauss va ty 1& 16i bit (Gauss
Noise and BER).

= Ma hoa kénh (channel coding)

s Cac ky thuat nén du liéu (Data
Compression)
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!!!!!!

= 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 bd ma 8bit dugc sU dung
trong céac thiét bi do hang IBM san xuat.

= Ma ASCII (American Standards Committee for
Information Interchange) : la bd ma 7bit do CITT dinh
nghia.

Khoa Dién - Dién tir - PHBK TP.HCM
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4 4] o o 0 [0} 1] L1} ] 1 1 1 1 1 1 1 1
5 0 1] o 0 1 1 1 1 o o 0 0 1 1 1 1
Bit 6 0 o 1 1 V] L1 1 ] 0 o 1 1 0 [} 1 1
7 ] 1 o 1 0 1 L) 1 o 1 L) 1 0 1 1] 1
o123
0000 | NUL | SOH | STX |ETX | PF |HT | LC | DEL VT | FF CR S50 S1
0001 | DLE | DCI | DC2 | DC3 | RES | NL | BS IL | CAN |EM IFS | IGS | IRS | IUS
o010 Fs BYP | LF | EOB | PRE SM ENQ | ACK | BEL
o011 SYN PN | RS | UC | EOT DC4 | NAK SUB
o100 SP g < [} + I
o101 & ! 5 = i} -
o110 - ! : . k- - > ?
0111 \ g # @ ' = -
1000 a b c d e i = h i
1001 i k 1 m n o 4] q r
1010 = s t u w w x ¥ F3
1011
1100 [ M B Lo D E F G H I
1101 1 I K L M N (o] P Q R
1110 s T u v W X b A
1111 4] 1 2 3 4 5 [ 7 B o9 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
BEL
BS
BYFP
CAN
CR
DCl

DC3
DC4
DEL
DLE

ENQ
EOB

Acknowledgement
Bell

Backspace
Bypass

Cancel

Carriage Return
Device Control 1
Device Control 2
Device Control 3
Device Control 4
Delete

Data Link Escape
End of Medium
Enquiry

End of Block

EOT End of Transmission

ETX End of Text

FF Form Feed

FS Fille Separator

HT Horizontal Takb

IFS Information File Separator
1Gs Information Group Separator
I Idle

RS Information Record Separator
s Information Unit Separator
LC Lower Case

LF Line Feed

NAK  Negative Acknowledgement
NL New Line

MNUL MNull

PF
PN
PRE
RES

S1
SM
SO
SOH
SP
STX
SUB
SYN

YT

Punch Off
Punch On
Prefix

Restore

Reader Swop
Shift In

Start Message
Shift Out

Stant of Heading
Space

Stan of Text
Substitute
Swynchronous Idle
Upper Case
Wertical Tab

CuuDuongThanCong.com
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Bits Bits Bits Bits
7654321 Character 7654321 Character 7654321  Character | 7654321  Character
0000000 NUL 0100000 SP 1000000 @ 1100000
0000001 SOH 0100001 ! 1000001 A 1100001 a
0000010 STX 0100010 “ 1000010 B 1100010 b
0000011 ETX 0100011 # 1000011 C 1100011 c
0000100 EOT 0100100 $ 1000100 D 1100100 d
0000101 ENO 0100101 %o 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 I 1101001 i
0001010 LF 0101010 T 1001010 J 1101010 j
0001011 VT 0101011 + 1001011 K 1101011 3
0001100 FF 0101100 1001100 L 1101100 1
0001101 CR 0101101 - 1001101 M 1101101 m
0001110 SO 0101110 . 1001110 N 1101110 n
0001111 SI 0101111 / 1001111 O 1101111 0
0010000 DLE 0110000 0 1010000 P 1110000 p
0010001 DC1 0110001 1 1010001 (0] 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 A% 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 v
0011010 SUB 0111010 : 1011010 z 1111010 z
0011011 ESC 0111011 H 1011011 | 1111011 {
0011100 FS 0111100 < 1011100 \ 1111100 |
0011101 GS 0111101 = 1011101 ] 1111101 }
0011110 RS 0111110 > 1011110 & 1111110 ~
0011111 us 0111111 ? 1011111 — 1111111 DEL

CuuDuongThanCong.com
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ASCII control characters

BEL Bell EM End of Medium

CAN Cancel ESC Escape ~

DC1  Device Control 1 NUL  Null N h un g
DC2 Device Control 2 SI Shift In

DC3 Device Control 3 SO Shift Out ’

DC4 Device Control 4 SUB Substitute ky tu
DEL  Delete '

N
Control codes k h O n g
ACK Acknowledge ETX End of Text i n d UG C

DLE Data Link Escape NAK Negative Acknowledge

ENQ Enquiry SOH Start of Heading

EOT End of Transmission STX Start of Text t ro n g
ETB End of Transmission Block ~ SYN Synchronous Idle -

Format effectors l I la
BS Backspace HT Horizontal Tabulation A S C I I

CR Carriage Return LF Line Feed
FF Form Feed VT Vertical Tabulation

Information separators

FS File Separator RS Record Separator
GS Group Separator us Unit Separator
Khoa Dién - Pién tir - PHBK TP.HCM 2-6
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Pi€m — di€m (point - point).
Pa diém ( Multipoint - Multidrop).

Mic luéi (Mesh).
Sao (Star).
Vong(Ring).

CuuDuongThanCong.com

Khoa Dién - Dién tir - PHBK TP.HCM

https://fb.com/tailieudientucntt

2-7


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

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

/:
—t
One way only
/‘
/
Terminal Host computer
Khoa Dién - Pién tir - PHBK TP.HCM 2-8
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= Ban song cong (half-duplex): thdng tin dudc truyén theo
hai chiéu nhung khong dong thdi, tai mdi thdi di€m thong
tin chi ¢6 truyén theo mot hudéng (BO dam)

First one way... . lj D

Terminal Host computer
- ... then the other U
e~ -
Terminal Host computer
NVa OISl — DIeN WU - DD 1.rClivl 2-9
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= Song cong (full-duplex): thong tin c6 thé dudc truyén 2
chiéu tai cing mot thdi di€m trén tuyén dif liéu
(telephone).

/jf:‘
//? _
—
Both ways at e
the same time -
Terminal Host computer

Khoa Pién — Pién tir - PHBK TP.HCM 2-10
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= D& truyén cdc bit dir liéu tir noi phat d&€n noi thu trén
dudng truyén vat 1y ta cé thé truyén theo 2 hinh thic:
= Truyén noi ti€p ( Serial ): Cac bit dugc gt 1an Iudt trén
dudng truyén. Tdc do thap,khodng cich truyén xa.

Circuit
(1 copper wire)

1 character consisting
of 8 serial bits

Sender » » Receiver

Khoa Dién - Dién tir - PHBK TP.HCM
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= Truyén song song (Parallel): C4c bit dudc gli cliing lic
trén nhi€u diy khac nhau. T6c dd cao, khodng cdch truyén
ngan.

1 character

consisting
Circuit of 8 parallel
(8 copper wires) bits
0
0
Sender ‘ é * Receiver
1
1
0

Khoa Dién - Dién tir - PHBK TP.HCM 2-12
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@ Cac ky thuat truyén

* D& bén thu xdc dinh va hi€u ding cic bit dif li¢u truyén
dén thi phai thyc hién dugc nhitng yéu cau sau:

= X4c dinh thoi di€m bit diu cia mdi bit trong mot chu ky-> bit
/ clock synchronization

= Xdc dinh dudgc vi tri bit dau va két thic clia moi ky tu'/ byte.
-> characteor / byte synchronization (Co6 thé khong can thiét
tiy theo kiéu truyén).

= Xdc dinh vi tri bit dau va két thic cia mdi khung dit liéu =
frame synchronization

Cé 2 kiéu truyén :

= Truén bat dong bd (Asynchronous transmission) .

= Truyén dong bd (Synchronous transmission) .

Khoa Pién — Pién tir - PHBK TP.HCM 2-13
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Truyén bat dong bd
& (Asynchronous transmission)

-l

= Dong bd bit.
= Dong bo ky tu/ byte.
= Dong bd khung.

<—— Hudng truyén ———>> Thdi gian
Phan ttf truyén
-gtart > ! |
bit 7/8 bit character Stop bit(s)

Trang thai nhan rbi [ Isb n sbl | | T!'ang th_ai nhan
(hay c4c bit stop =7~ 74— rbi hay bit STﬁ:FtT
cda ky tu trvdc) | 1]lo of1]o of1]o cla ky tu ke

A
R

B¢ thu phét hién Mbi bit dudc 1y mau 1,1%2 hay 2 bit stop
START ciaky tu mdi  xdp xi giita thai bit d4m bao c6 chuyén xudng
mifc 4m tai ddu méi ky tv moi

Khoa Pién — Pién tir - PHBK TP.HCM 2-14
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bong bo bit

Serial-in Receiver

Y + SIPO

=N counter

Y

A

I——.> Isb

. Parallel-
Receive clock out
———» msh

(RxC=NxTxC)

(a)
Transmitter Serial-out _§ TxD RxD
PISO |
Transmit
111 0 clock
(TxC)
—T A
Parallel- ms:b
n ]sl'l)
e
PISO = Parallel-in, serial-out
TxD = Transmit Data out
(b)

CuuDuongThanCong.com

eI

Isb msb 1

—
—
—
'5

SIPO = Serial-in, parallel-out
RxD = Receive Data in

— Time

o d T ny Jm Mark(ing)
TxD Ojojojqojogojojojoj1 1
Space
YR i
Start bit 7/8-bit character/byte Stop bit(s)
Isb msb
-, — oy s Mark(ing)
RxD ogojojqojojojojojog1 1
‘ Space
—» Time

we — FUILFLFLALFLELALS

-—
Actual edge within

one clock cycle

Khoa Dién - Dién tir - PHBK TP.HCM

https://fb.com/tailieudientucntt

2-15


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

boéng b

.O>
O
—

() () Start bit ) Ist data bit 2nd data bit

' '
' '

HxDN : Z ‘ X . — Time

A L1 - e _| 1 F——
Nhan xét : . , B

<1) '

Shift n M : M

(sampling) g * ’ . +

N cang 16n thi [ e
lay mu di li€u

cang chinh xac |
X o llg e e Fele el
Thudng N = 16. b

RxD ==\

L il b,

Shift

+___ PR ppp—

T I SRR IR B

(sampling) n n I I
pulse \ o | :
2RxC | -~ 4 RxC periods 1 4 RxC periods 1 H
periods +
Bit rate counter Actual bit cell centers
preset to 2
Bit rate counter
preset to 4
(i) Ry =— ¢ \ . - "
N H 2z ' A s ——3 Time
RxC . ; G iy =
(<16) ) ! : ) H
Shift : : ‘ ;
(sampling) ; H : q.
pulse A - ' ! : ;!I'
8 RxC ‘R 16 RxC periods * 16 RxC periods +
periods 1
Bit rate counter Actual bit cell centers
preset to 8
Bit rate counter
preset to 16
Khoa Dién - Pién tir - PHBK TP.HCM 2-16
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@ Dong bd bit

= Do dong ho ph1a thu va phat chay doc 1ap nhau -> Phdi lam
sao 14y mau cang gan trung tAm bit cang tot.

o Nguyen ly
= Tan so xung clock dong ho thu 16n gdp N lan tan sd xung
clock ciadong ho phat.

= Khi phat hlen dudc trang thai chuyen 601 muc dién ap (vi
tri bit dau cua start bit va vi tri k€t thiic cta bit stop bit
trudc d6 hay trang thdi nghi clia dudng tru en) thi Phla thu
s€ chg sau N/2 chu ky xung clock thu (vi1 tri gitra cua start
bit) d€ 14y mAu.

= Sau d6 ¢ sau mo6i N chu ky xung clock (v1 trf gitta moi
bit) thu phia thu sé lay mau bit dif liéu thu. Pi€u nay dudc
thuc hlen cho dén hét ky tu.

Khoa Dién - Dién tir - PHBK TP.HCM 2-17
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g
°C Dong bd ky tu

= Dong bo ky tu (character)/ byte

<= Hubng truyén ——=> Thdi gian
Phén tf truyén
¢ ..l...H
Start _
bit 7/8 bit character Stop bit(s)
elf-for
Trang thai nhan rdi Isb msH P Trang thai nhan
(hay cé4c bit stop =7/ 5 74— rbi hay bit START
clia ky tu trudc) 11lo ol1lo ol1 clia ky ty ké
e —’
A
s L

BG thu phat hién M@ bit dudc Iy mau 1,1% hay 2 bit stop
START cla ky tymdi  xAp xi gitta thoi bit d4m béo c6 chuyén xubng
mifc 4m tai d&u méi ky tw mdi

= Start bit : “0” - 1bit. Stop bits :’1’ - 1,1.5,2 bit. Data bits :
5,6,7,8.
s Parity : Chi phdt hién sai khi tong sé bit 16i la s6'18.Vd

A,

= Even : Tong so bit 1 (K& ca Parity) 12 s& chin.

= Odd : Tong s6 bikulogKeucd Raritygva so 18. 218

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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G bong bd ky tu

» Nguyénly:
= Phia phdt va phia thu dudc 14p trinh dé€ c6 cling sd bit
trong moi ky tu (start, data, parity & stop bit).
= Sau khi nhin dudc start bit, phia thu s€ thuc hi€n viéc
dong bo ky tu biang cich dém diing s6 bit dd dudc 1ap
trinh, sau d6 chuyén ndi dung ky tu vira thu dugc vao bd
dém va chd thu ky ty mdi.
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bong bo khung

(a) Start Stop
bit bit(s)

U . "
—f,_lls;[xlll F Ill ‘RI)E_II - I ”ETXl 1//— Marking

Frame contents
r (printable characters)

R o e o 1 S

Inserted
DLE Frame contents
s (binary data)
Khoa Pién - Pién tir - PHBK TP.HCM 2-20
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& Dong bd khung

= Dong bd khung (frame) :
= Frame 12 nhitng ky tv in dugc : Pong khung toan bo khoi
bing 2 ky tu dic biét :
= STX (Start of Text) : Bit dau khung.
= ETX ( End of Text) : két thic khung.
= Frame cO nhitng ky tu khong 1n dugc :
= Thém ky tu DLE (Data Link Escape) truéc STX va
ETX.

= Néu dir liéu muodn phat tring v6i DLE thi 4p dung
phuong phdp nhoi ky tv hay nhoi byte ( Charater
Stuffing or Byte Stuffing).

Khoa Pién — Pién tir - PHBK TP.HCM 2-21
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& Dong bd khung

= Vidu :DTE A can truyén cho DTE B thong diép gom 4 céc

ky tu nhu sau: TSLDLE
Thong diép trén dudc phit nhu khoi tin 1én dudng truyén noi
ti€p theo ki€u truyén bat dong bd, chuan RS232, ma ASCII,
v6i cau hinh 8E1(8 bits dit liéu, ki€m tra parity chan, 1 stop
bit), tdc do bit 1200bps,

= Cho biét khung tin ma A can truyén cho B

= Tinh thdi gian truyén cia khung dit liéu (Bd qua thoi gian

xit 1§ khéc)

Khoa Pién — Pién tir - PHBK TP.HCM 2-22
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IIIII

Truyén bat dong bd

= Bai gidi:

= Khung tin DTE A truyén:

DLE

STX

T

S

L

DLE

DLE

DLE

ETX

= DLE: 00000100011

|

Chén thém

= Tuong tu cho cac ky ty khac

= Thdi gian truyén khung:

» T=(9x 11)/1200 = 82.5 ms

CuuDuongThanCong.com
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Truyén dong bo
© (Synchronous transmission)

= DPic di€m :

= Truyén bat ddng bd c6 nhugc di€m 1a khi truyén dir liéu
toc do cao thi phuong phdp dong bo bit khong ddm bio do
tin cdy, hon nifa hiéu suit truyén khong cao. Kiéu truyén
ddng bd sé& khic phuc nhitng nhudc diém trén.

= Dif liéu s& dugc truyén lién tuc thanh ting khoi trén dudng
truyén nén sé& khong cé Start Bit va Stop bit.

= Clock bén phét va bén thu phai dong bd nhau

Khoa Pién — Pién tir - PHBK TP.HCM 2-24
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@ Dong bd bit

= K§ thuat déng bo trong ki€u truyén dong bd
= Dong bo bit :
= Clock encoding and extraction
= Digital Phase-lock-loop (DPLL)
= Hybrid
= Pong bd khung :
= Character-oriented

= Bit-oriented

Khoa Dién - Dién tir - PHBK TP.HCM 2-25
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@ Pong bo bit

= Clock encoding and extraction
= Phia phat gii xung clock vao tin hi€u phat biang cach ma
hoa dir iéu trude khi phat thong qua mach Clocl Encoder.

Phia thu s€ trich tin hi€u clock tur tin hi€u nhan dudgc nho
mach Clock Extract Circuit.

= Ma dudng day : RZ, Manchester, differential Manchester
(2}

Transematter Receiver

S l
Clock 1

extract —* SIPD
circuit

Khoa Dién - Dién tir - DHBK TP.HCM 2-26
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Bit stream to be
transmitted

Transmitter clock, TxC

+
Bipolar encoded 0
signal, TxD/RxD =

Extracted clock, RxC

Received data

(b) Bit stream I s I 1 1o
e UUuuyuy
Phase (Mam}hester) encoded -J_UFL—I-ILHI_F-I_J-”.
signal, TxD/RxD ! 1 : ! ' ' : :
Extracted clock, RxC -ﬁ—;’l—iu ' ' ; . r
restesdan =L L]
(c) Bit stream 0 T
TxC J |-I_|[-|_|

|l Either

encoded signal, TxD/RxD

Differential Manchester-
Or

et

Decoded (received) data
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@ Pong bo bit

= Digital Phase-lock-loop (DPLL):

= B0 thu dong bd véi bo phat nhd vao vong khéa pha so.
Phia thu st dung dong ho ¢6 tan sd gip N lan phia phat
cap cho PLL. PLL c6 nhiém vu tao tin hi€u clock cho
thanh ghi SIPO tir tin hiéu dong ho va tin hiéu nhan dudc
sao cho dung gitra chu ky bit.

= D& clock thu duy tri dugc sy ddng bd véi clock phat thi
chudi dit liéu phat phdi dudc ma hod dé c6 da sy thay doi
trang thai (/ — 0 hay 0 —1).

= Ma dudng day : NRZ, AMI, HDB3, B3ZS, B6ZS, B8ZS,
4B3T, 2B1Q

Khoa Pién — Pién tir - PHBK TP.HCM 2-28
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bong bo bit

(b

Transmitter
Bt
e
encoder
FISO = Lecal
clock
I I
i
i
Khoa Dién - Dién tir - PHBK TP.HCM 2-29
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bit

CuuDuongThanCong.com

(b)
Received bit Bit
stream, RxD decoder

= DPLL Receive (shift) register
ve (shi
CLK eceive (shaft) regs

(<)

Actual transitions l l
Received bit stream, RxD X x L
32xCLK -
Generated sampling
(clock) pulses, RxC 32 clocks 32 clocks
() Actual transition
possibilities

Assumed transitions

d

32xCLK
32 clocks
g 2
. 1
Generated sampling ST
{clock) pulses, RxC ”- .“ &
| 33 clocks s
| s Fd n+1
34 clocks Y
32+2

Segment/phase A|B|C|D E
Clock adjustment |-2-1{0 F1+2

let

Khoa Dién - Dién tir - PHBK TP.HCM

https://fb.com/tailieudientucntt

2-30


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

@ Dong bd bit

= Thong thudng clock thu c6 tan sd gip N=32 lan tan s&
clock phat. BO tao dao ddng nay dudc ndi t6i DPLL nham
duy tri sy dong bo.

= DPLL 13 mot bo phan dudc st dung dé€ duy tri sy déng bo
bit gitta bo tao xung clock thu véi chudi dit liéu thu vao.
Viéc duy tri su dong bd nay dudc dua trén sy thay doi
trang thai trong chudi dit li€u thu dudc.

= Trong trudng hop clock thu va chudi dit liéu thu duy tri
dugc sy dong bd v4Si chudi dit liéu thu vao (hinh 3.3.3 ¢),
bit di¥ liéu thu s& dugc 14y mau ngay tai vi tri gitta chu ky
bit sau moi 32 xung clock.
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@ Dong bd bit

= Trong trudng hdp Clock thu va chudi dit liéu thu khong
dong bo thi xung 14y mau sé dudc hiéu chinh trong vong tir
30 dén 34 xung Clock

= Néu trong mot khodng thdi gian dai khong cé trang théi
chuyén d6i, DPLL sé& phat ra mot xung 14y mau sau mdi
32 chu k¥ clock. Khi d6, phia thu c¢6 thé khong duy tri
dugc sy dong bd v6i chudi dit liéu thu vao (hinh 3.3.3 d).
Khi phét hién dudc trang thii chuyén doi trén dudng day,
DPLL sé& so sdnh n6 véi thdi diém dich chuyén gi st,
vahiéu chinh xung 1dy mau tuong tng vdi sy chénh 1éch
nay. Qua trinh nay dugc thyc hi€én nhu sau :
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bong bo bit

1 chu ky bit chia thanh 5 doan A, B,C,D,E nhu hinh vé.

Su chénh 1éch vi tri chuyén mic c6 thé x4y ra trong cic
doan A, B,C, D, E (hinh 3.3.3 d).

Néu vi tri chuyén doi xy ra trong doan A, thi vi tri xung
14y mau cudi cung trude d6 rat gan véi sy chuyén doi trang
thai k& no, nghia 12 vi tri 14y mau bi tré (t6c do 14y mau
cham). Do @6 DPLL s€& hiéu chinh bang cdch rit ngin
khodng thdi gian 14y mau xudng con 32 — 2 = 30 clock.
Ngudgc lai, néu vi tri chuyén doi xdy ra nhu trong trudng
hop E, thi vi tri xung 14y mau cudi cung trudc do rat xa véi
su chuyén doi trang thdi k& né, nghia 13 vi tri 14y mau bi
sém (toc dd 14y mau nhanh ). Do d6 DPLL sé& hiéu chinh
bing cach kéo dai khodng thdi gian 14y mau 1én 32+2 =34
clock. Khoa Bign - Ditn (- DHBK TP.HCM 233
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& Dong bo bit

= Tuong tu trong trudng hgp B hodc D, vi tri 14y mau tré va
sém it hon so v6i A hodc E, do d6 DPLL s€ hi€u chinh
khodng thdi gian 14y mau tudng tng s€ 1a 32-1=31 hoic
32+1 =33 clock.

= Trong trudng hgp C, vi tri xung clock DPLL gid st n6 xdy
ra tring véi vi tri chuyén dé’\i trang thai thuc, sy dong bo
dugc duy tri, do d6 khong can phai hi€u chinh. (khodng
14y mau van 12 32 xung clock).

= Bing cdch hig¢u chinh nhu trén, sé tao ra xung 1ay mau
cang lic cang gan trung tim cua bit dit li€u.

= Nhu vay dd rOng cua 1 bit tuong duong véi 32 xung clock.
Viung A.B xa nhat nén gan A=E=10 clock, B=C=D= 4
clock.
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@ Dong bd bit

= SO bit dit liéu t61 da d€ xung 14y miu bo thu dong bod vdi
dit liéu nhan dudc dugc tinh nhu sau: Khang A hoidc E moi
14n hiéu chinh 2 nhip clock (+/-2) nén dé tho4t ra khdi
ving A hoic E can 5 bit dit liéu cho sy hiéu chinh thé ( vi
doan nay chi€m 10 xung clock) va tuong ty d€ thodt ra
viing B hoic D thi cAn 4 bit dit liéu, va cudi cling d€ ddm
bdo 14y chinh x4c tai trung tAm mdi bit thi can 1 bit dif liéu
nita. Vay tong cdng can 10 bit dit liéu.

= Do d6 thudng trong k¥ thuat truyén dong bo thi c4c bit
dong bo thudng dudc phat true khi tuyén dit liéu thuc su,
dé ddm bdo déng bo bén phat va bén thu khong 4nh hudng
dén thong tin can truyén.
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@ Pong bo bit

m Hybrid .

= Khi tdc do bit ting thi cdc phuong phap trén rat khé thuc
hién ddng bo. P& gidi quyét van dé nay ta st dung phuong
phap Hybrid.

= DAay 1a phuong phap két hdp 2 phuong phap Clock
encoder va DPLL. Clock encoder dam bao cac bit khi
nhan dugc ¢ it nhat 1 sy xdo trOn trong chu ky 1 bit, trong
khi d6 DPLL dudc dung d€ giit nhip noi tai déng bo véi dit
11€u nhan.

= Khuyét diém : St dung biang thong 16n.

= Ma dudng day : Manscheter
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G bong bo khung

= Character-oriented :
= Thudng st dung khi truyén cdc khoi ky tu.
= D& thuc hién viéc ddng bd ky tu, bd phat s& truyén trudc it
nhat 12 2 ky tu diéu khién (control characters) con gol 1a
ky tu dong bd SYN trude khi truyén khoi ky tu. Diéu nay
s€ thuc hién 2 chic nang:
= DPong bo bit: tao ra cic trang thdi chuyén dodi mic tin
hiéu trén dudng truyén dé€ DPLL thiét 1ap dudc su
dong bo.
= Pong bo ky tu: cho phép phia thu xdc dinh chinh x4c
vi tri bit dau va két thic ctia mdi ky ty.
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& Dong bd khung

= Khi phia thu thuc hién dudgc viéc dong bd bit, né s& bit
dau ch&€ do do tim (hunt mode). Trong mode nay phia thu
s& thu va kiém tra mdi nhém 8 bit xem c¢6 phdi 13 ky tu
dong bo (SYN) hay khong. Néu khong phai 1a ky tw SYN,
phia thu sé thu bit k& ti€p va ki€m tra. Ngudc lai néu ding
12 SYN thi phia thu xem nhu di thyc hién xong viéc dong
b0 ky tu, va sau do nhan vao 8 bit xem nhu 1 ky tu.

= Sau khi d3 thuc hién xong van dé€ dong bd nhu trén Viéc
dong bd khung dugc thuc hién gidng nhu ky thuit truyén
bat dong bd.
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Bong bo khung

(a)
<——— Direction of transmission Time’
J
---- |ISYN|SYN|STX // ETX| ----
ir
oy
Character  Start-of-frame Frame contents End-of-frame

synchronization character  (printable characters) character

(b) <—— Direction of transmission 2
ime
SYN’_‘SYN’__‘SYN >
----00/01 1010|0001 I)OJI o0OI1101000[01000000/0110--~-
’ SEX Frame contents
Receiver enters
hunt mode

Receiver detects o e

SYN character —» Receiver in character synchronization
(©) Additional DLE inserted _

<——— Direction of transmission / Time
e
SYN|SYN|DLE|STX e DLE|DLE —— IDLE|ETX
Start-of-frame Frame contents End-of-frame
NIUA DI — vicn wu - ulfh:ﬁ"r T .’ii‘{ﬁh “““““““ 2-40
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@ Pong bd khung

= Nhan xét :
= Kiéu truyén dinh huéng ky tu niy sit dung nhiéu ky tu
diéu khién (STX, ETX, DLE), do d6 hiéu suat truyén thap.
= Trong ki€u truyén nay yéu cau khoi dir liéu phat phdi c6
chi€u dai 12 boi s6 clia 8 ddm bdo hé thong xi 1y theo ting
ky tu (dinh huéng ky tuy). Diéu ndy c6 thé khong dugc
ddm bdo n€u khoi ky ty phdt 12 dir liéu nhi phan bat ky.
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& Dong bd khung

s Bit-oriented :

= Bit dau va két thic khung (start and end of frame) truyén
chudi 8 bit 01111110 goi 1a cd (flag pattern).

= Phia thu s&thuc hién viéc dong bd khung bing cdch tim ky
t (chudi bit) ¢d nay theo nguyén tic tim ting bit (bit by
bit basic).

= Khi phia thu nhin dudc opening flag (co bdt dau), phia
thu s& bit dau nhin khung dit liéu cho t6i khi phét hién
dudgc closing flag (co két thiic), khi @6 viéc thu khung dir
liéu két thuc.
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& Dong bd khung

= D& thuc hién dong bo bit, phia phdt s& glii cdc byte ranh (
idle bytes :11111111) trudc cd khdi dau ctia khung.(Chii y:
Cdc bit 1 duoc dung ma duong day nén sé co sy xdo tron
muic dé bén thu thuc hién déng bo

> Viéc trong sudt dir liéu dudc thyc hién bang ciach chén bit
0 (zero bit insertion) thuc hi€én tai phia phat. Khi hoat
dong, khoi nay sé& ki€m tra xem trong chudi bit phit c6
chudi lién ti€p 5 bit 1 hay khong, n€u c¢6 thi sé thuc hién
chén 1 bit 0 vao cudi chudi nay. Khi d6 trong chudi dir
liéu phat s& khong thé cé ky tu ¢ 01111110. Phia thu sé
thuc hién ngudc lai, n€u thu dudc chudi dit liéu bao gdm 5
bit 1 lién ti€p, sau d6 1a bit 0 thi n6é sé& loai bd bit 0 nay
biang mach zero bit deletion (mach xo04 bit 0).
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BK

G bong bd khung

= Bit-oriented :
= Trong ciAu hinh mang da di€m nhu mang LAN thi phuong phdp dong
bo Bit Oriented cé thé dudc thuc hién theo nhiéu cdch khic nhau nhu:
= D& tit cd cdc tram bdm theo déng bo thi phdt miu bit goi 1a
Preamble : 1010101010
= D€ xdc dinh vi trf bit dau va két thic mot frame thi dung nhitng
mau bit nhu sau ( Tuy theo cdu tric ) :
Start of frame delimiter : 10101011, hoac
Start of frame :JKOJKO00O. End of frame : JK1JK100
Trong d6 J,K 1a nhitng mau bit dugc ma hdéa khong ding
chuin vé6i dong bit truyén thyc su.
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Bong bo khung

(@ () <———— Direction of transmission

Lineidle 0111111101111111j01111110 011111100111111101

Tl F

Opening flag  Frame contents Closing flag

(i) Transmitter Receiver
Enable/Disable ———»{ Zerobit | § | Zero bit je———— Enable/Disable
insertion deletion
PISO TxC RxC—> | SIPO
L (L er
e <~ Direction of transmission
niln|1011011001111l@\uun]@)--lllnlluno
Opening Additional zero bits inserted Closing
flag [ flag
Frame contents
®) [101010--10[10101011] [ [ Frame contents | |
'|‘ -'— ';l:. ’I : ~ :I: ;—J,
Preamble Start of-frame  Fixed Length Number of bytes (octets) Fixed
delimiter header bytes determined by length bytes tail
| Preamble [JK0JK000] KK
| <~ - — -
Stan-of frame Frame contents End-of-frame
delimiter delimiter

Manchester-encoded bit
stream with bit violations

IOEJIK 0|JK000
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@ Hiéu suat truyén

= Hiéu suit truyén :
Vi du: truyén 1 ky tv dugc ma héa bing ma ASCII, c6 data

bit la 8 bit, 1bit star va 2 bit stop

n = SO bitthong tin 8

= — — — = =0.727=72.7%
Tong sO bit truyén 8+1+2

= Néu st dung thém parity thi hiéu suit sé thap hon

= Tdc do truyén dit liéu hitu dung : Gid st ky tu truyén dudc
tryén ra cong ndi tiép vdi toc do 1200bps. Thi toc do
truyén dit liéu hiéu dung 12 1200x0.727= 872bps
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& Truyén dong bo

= Vi du: Mot mdy phdt mudn truyén chudi ky tu ASCII 7 bit
MOBIFONE cho mdy thu theo ¢d ché thién hudng ky tw va st
dung phuong phap kiém tra chdn theo hang
= Hay trinh bay c4u tric khung hoan chinh khi truyén khoi
tin véi cdc ki€u truyén sau:
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BK

TP HCM

Truyén dong bd

*Bai gidi:

= Frame truyén di:

m STX “M” “O” “B” “I” “F” “O” “N” “E” ETX

Eé ES E4 BX BZ El EO Parity hang | Ky by
() () () () () 1 () 1 o L
I 1 (0 1 1 () 1 () “NT
0 1 0 1 1 1 1 1 0"
0 1 (0 0 0 1 (0 () “B"
I 1 (0 1 (0 () 1 1 “I"
I 1 (0 (0 1 1 (0 1 “F
(l 1 (] 1 1 1 1 1 “0
() 1 () 1 1 1 () () “IN”
0 1 (0 0 1 () 1 1 “E”
() (] (] () () 1 1 (] ETX
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Nhiéu gauss va ty 1& 16i bit
el (Gauss Noise and BER)

= Nhiéu Gauss :

= Ham mat do cong suit cia nhi€u Gauss :

p(x) _ 1 e_(x_m)2 /252

p(x)

N 278’
0606

NUZ

= m: gia tri trung binh (DC).
=« § : B0 léch chuan ( 4p hiéu dung)

= 52 : goi 12 phuong sai (cOng suit nhiéu)

0.136

\ 278’

A
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BK - X N 4?2 1A R .
@ Nhiéu gauss va ty Ié [0 bit

= Xé&t tin hiéu truyén la ddi nén, va chi chiu tdc ddng cta nhiéu Gauss
bdang cach cOng tryc ti€p vao tin hi€u, c6é dang nhu sau :

V.: ngudng xdc quyét.
Vp > Vo 0 Xdc quyét mic ‘1°

A Pa(x)
. s A 2 ¥a%)
V —A/2.‘...........‘é........v. co...... VD<VT.XaC quyetmlrc O
' T T\ Néu 6 cang 16n thi xdc suit
A xdc quyét nham cang cao.
Pa(x)
h. v \
Khoa Dién - Pién tir - PHBK TP.HCM 2-50

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

A Nhiéu gauss va ty 1& 16i bit

= Tin hiéu nhin dudc cong ludn cd nhi€u né€u 16n hon V. thi xdc
quyét mic ‘1°, nguge lai nhd hon V. thi xdc quyét midc ‘0’. Do do ta
cO :
= X4c xuat 10i khi truyén bit 1 sai la:
1 —(x=A)?
P, (vp<vy)=p (0/1) = jfe 207 gy
= X4c xuat 10i khi truyén bit 0 sap 5”70

—X2

P, (vp> vy) =p (1/0) = j—esz dx
« Gi st xdc suat xudt hi€n bit 1 wva Vggfﬁ (1) va p.(0)
= Xdc suat1di 1 bit :
p. = p(Dp(0/1) + p,(0)p(1/0)
Néu xdc suit xudt hién 0 va 1 1a nhu nhau téc p,(0)= p,(1)=0.5, thi
p. = 0.5 p(0/1) + 0.5 p(1/0) = p(0/1) = p(1/0).
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BK Nhiéu gauss va ty 1& 16i bit

= D& tinh p(0/1) hay p(1/0) thi dua vao ham Q(k).
= Tinh chat hAm Q(k)

= Ham Q(k) thuc chat 1a

\ A /\/ /?
R e ham phén b6 chuan
- véim=0,0 = 1.
n T l xh r
Hinh 2.6.4 Bi€u difn § hghta 2 'IT
k=Vrio hém Q(k) O(k) =
vamk

= Khi ding ham Q(k) d€ tinh x4c suit thi cin chudn héa gid
tr1 ngudng. Trong truéng hdp nay v, = A/2 nén k=v/c

->p. = p(0/1)=p(1/0) = Q(v{/ c )=Q(A/20)
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BK Nhiéu gauss va ty 1& 16i bit

= Ngoaira, xdc suat 1di ¢6 thé tinh dwa vao (S/N),, hoic
(SIN),

= P.=Q (A20) =Q [(S/N)y]
= P.=Q (A20) = Q [(S/N),]
= Xdc sudt sai k bit bat ky khi truyén khoi n bit
k kK k \n—k
o pe=Cipe (=)
= NéEu truyén n bits ma toan bd b1 sai1 (k=0).

p,(error) = 1-p, = 1-(1-p, )" ~ np,. (do p.<<1)
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Nhiéu gauss va ty & 16i bit

= Trudng hgp tong quit vy = m,
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Nhiéu gauss va ty & 16i bit

= D0 thi tinh ham Q(k)

666 TABLES

‘Numerical values of Q(k) are plotted below for 0 < k < 7.0. For larger values of k, Q(k)
may be approximated by

1
k) = et
& 2nk
which is quite accurate for k > 3.
4.0 5.0 6.0 Ty i
! ze=fie=== 3z 10~
S
.
-
10~ ===~ = = == Al
1 1
1 T
1
10-34 s == ===l

g 10704 == % == e 10 S

g
1
10-¢ = = Jz z 10-10
|
103 == == : = FEeei0 "
3 \
107, 1.0 2.0 3.0 40 5.0 ro-1*
k
Hinh 2.6.5 DO thi ham Q(K)
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Ma hda kénh
(channel coding)

= Parity check
= Block sum check
= Cyclic Redundant Check
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BK

e Parity check

s Trong mdi ky tu (7 hoic 8 bit) truyén di khoi ki€m tra sé& thuc hién viéc
chén mot bit (parity bit) vao cudi ky tu (ngay trudc stop bit). Gia tri parity
bit 12 0 hay 1 tuy vao phuong phdp ki€m tra 13 ki€m tra chin (even parity)
hay ki€m tra 18 (odd parity).

s Kiém tra chdn : TOng so bit 1 trong tit cd bit dir liéu (khong k€ start
va stop bit) va parity bit 12 s6 chin

= Kiém tra lé: Tong sO bit 1 trong tit cd bit dit liéu (khdng ké start va
stop bit) va parity bit1a1 so 18.

= Phia thu s€ thyc hi€én vi€c tinh lai parity bit sau d6 so sanh parity bit nhan
dudc, néu khic nhau thi phia thu sé hi€u ring da c6 16i xdy ra trén dudng
truyén.

= Phdt hién sai néu tong so bit sai 12 s6 18

A 2, cA . ~ ~ ~ . LR BN A
= Khong phat hién sai n€u tong so bit sai la so I¢.
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Parity check

CuuDuongThanCong.com

(b)
Bit 1
Output
Bit 2
(© B 28 EBDERIIRL N pith SR SHR B,
Y Y
Even parity Odd parity
bit bit
() 1001001 1 (Even parity)

1001001 0 (Odd parity) _
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- Block sum check

= St dung khi truyén dit liéu dudi dang mot khoi céc ky tu,
trong ki€u ki€m tra nay, mdi ky tu truyén di sé dugc phan
phoi 2 bit ki€m tra parity 13 parity hang va parity cét. Céc bit
parity theo tirng cot dudc goi 1a ky tu kiém tra khdi BCC-
block check character.
= Phat hién va sta sai néu 16i bit don.
= Khong phat hién sai néu cdc bit sai ki€u chim nhu : sai 4
bit, 2 bit cung hang va 2 bit cung coOt.
s CA4c truong hgp con lai thi phat hién sa1 dugc
= Thudng st dung trong ki€u truyén bat dong bo.
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Block sum check

CuuDuongThanCong.com

1] 'L'-'_r_ ';t'*_’*.ﬁ”' i
P PR W 1
1] 1o o
ity plonglig
] B i e
BTN AT
parity bits {even)

[] = Example of undetected error combination
P = Row parity bit
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‘BK Cyclic Redundant Check

Phia ph4t tao ra mot ky s6 ki€m tra khung FSC (frame
sequence check) hay CRC, FSC dugdc phat kem theo phia sau
cua frame thong tin.

Phat hién dudc tat cd 101 bit don, bit doi,bit 1€ hay bit chum.
Thuong st dung trong k¥ thuit truyén dong bd.
Gia su goi :
= M(X) : bdn tin can truyén di (the message to be
transmitted)gom kbit.
= G(x) : da thdc sinh (the divisor or generator) gom n+1bit
= R(x) :s6 du gdm n bit (k > n)
= Q(x) : thuong s6 cta phép chia
= T(x) : thong diép truyén di gdn (n+k) bit
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& Cyclic Redundant Check

= Bén phat:
= Budc 1 :Chuyén thong diép nhi phan M thanh da thifc M(x).
= Nhan da thic M(x) véi x*, tuong duong véi chudi bit nhi
phin dugc dich sang trai n bit.
s Budc 2: Thyc hi€n phép chia
M(x)x" ox) R(x)

X)+——=%

Piéu nay dugc thuc hién theo dacﬁ)ﬁ’rc hoac %l(l)go modulo 2.
= Budc 3: Thong diép can truyén di 12 T(x):
T(x) =x". M(x) + R(x)
Piéu nay dudc thuc hién theo da thitc hodc thém n bit clia

s6 du (R(x)) trong phép chia & Budc 2 vao sau k bit ctia bdn
tin can truyén
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‘BK Cyclic Redundant Check

= Bén thu:
= Viéc phdt hién 16i dudc thyc hién bing cdch 1ay chudi dir

l1€u thu dudc chia modulo 2 cho da thic sinh G(x) nhu sau:

T(x)  x"M(x)+R(x) x"M(x) R(x) R(x) R(x

G0 ot~ ot o 2 6k ol

N—
N—

N—

s

N—

=0

= Do trong phép cOng modulo 2 thi 2 s6 gidng nhau cOng
lai bang O
= Nhu vay néu phan du trong phép chia nay bing O thi phia
thu xem nhu khong ¢6 10i xdy ra, ngudc lai n€u khac 0 thi
phia thu phat hién dudc 16i xdy ra khi truyén dit liéu
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Cyclic Redundant Check

CuuDuongThanCong.com

(a) 1011 0110 =Quotient (ignored)
1100111100110 0000
@11001y
oo1011
@00000
010111
®@11001
011100
@11001
00101 0
Frame contents: 11100110 @0000 Oy
With appended zeros: 11100110 0000 0101 00
Generator polynomial: 11001 @110 01y
011 010
@11 001y
00 0110
@®0_0000
Transmitted frame: 11100110 0110 01 10 = Remainder
—3
(FCS/CRC)
®) 1011 0110 1011 0110
11001111100110 © 0 11001f11100110 [ Error burst
@®11001Y @®11001Y
oo1011 001011
@00000 @00000
010111 010111
ey @11001 @11001
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BK Cyclic Redundant Check

= Vi du: Cho thong tin cin truyén M(x) = 110101. St dung da
thic sinh G(x) = x3 + 1.
= Tim CRC va thong tin can truyén di.
= Bai gii:
= Budc 1 : Chuyén thong bdo nhi phan thanh da thic :M(x)
=1.x+1x*+0x3+ 1.x2+0x' + 1.x0=x + x* + x2 + 1
= Chon G(x) =x3 + 1.
s Budc2 : NhAn M(x).x =X+ x*+x2+ D.x?=x3+x"+x°
+ x3.
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& Cyclic Redundant Check

C
= Budc 3 : Thuc hién phép tinh MPX" v6i modulo 2 :

G(x)
@x8+x7+ XX+ +x3 x> + 1
x8 + x5 +x3 X5+X4+X+1
@0 +x’+ 0 +x3
X'+ x4
@0+ xt +x3
x4 + X

0 +x+1=R(xx) = CRC=011

= Bubc 4 : Lip T(x) : T(x) = x°.M(X) + R(x)
>TX)=x3+x"+xX+xX3+x+1 =
Thong tin can truyén: T=11010101 1
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IIIII

Cac ky thuat nén du liéu
(Data Compression)

= Muc dich : Gidm kich thuéc va thdi gian truyén.
= Cac ky thuat nén co ban :

Packed Decimal : Khi truyén ky tv s6 dung ma BCD 4 bit
thay cho ma ASCII 7bits hay EDBIC

Relative Coding : Khi truyén cdc ky tu sd, chi truyén sai
sO gifta cdc sO lién ti€p nhau.

Character Suppression : Khi truyén céc ky tu in dugc ma
cdc ky tu giong nhau dugc truyén lién ti€p, thay vi truyén
hét cdc ky tu thi chi truyén 1 ky tv dai dién va kém theo 1a
sO cdc ky tu gidéng nhau.

Huffman Coding

Run Length Coding (Facsimile compression)
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BK

e Huffman Coding

= La mot ma thong ké t01 uu

= Céc tin xuat hién nhi€u, xac suat xuit hién 16n thi dugc ma
héa biang tr ma ngdn va ngudc lai. Do d6 dd dai trung binh
clia cdc tr ma sé& nhd nhit, 1am gidm thi€u rat nhiéu lugng
thong tin truyén trén dudng diy nén gidm sai so.
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Huffman Coding

s Vidu: PEé tao mi cho viéc do nhiét do tir 20° d&€n 30° C ngudi ta 14y xdc
suit cia né va dudc sip x€p thit tv xuat hién nhu bang.

°C

25
24
26
23
27
22
28
21
29
20
30

L

0,21
0,17
0,15
0,12
0,10
0,06
0,05
0,05
0,04
0,03
0,02

041

Jox
i_:ll ‘—?—ﬂlms

T

ool

i

CuubDuongThanCong.com

Khoa Dién - P

T ma
Sdp x&p cdc khd ning xult hién theo thi
ty gidm dan.
" Hai gid tri 0,1 gdn cho 2 khd ning xut
000 hién nhd nhﬁ:t, 2 lfhgl ndng nay gop lai_
thanh 1 va sap xép theo thi ty giam dan.
001 Tuong tw nhu vay cho dén 2 khd ning
011 cudi cling (tong sé& = 1).
110 M3 tudng Gng clia mdi nhiét do dugc
0101 hinh thanh bang cdch chon cdc bit 0,1
1110 trén dudng di xuat phat tir mic nhiét do
1111 dé’n ngon.
01001 Bit LSM sé& nim bén trai cay.
010000
lé(l)lltou(’)p II)HBK TP.HCM 2-69
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BK

TP HCM

Huffman Coding

Entropy: .

H(x)=2p; log, (1/p,) (bits/symbol)
Chiéu dai trung binh cla tir ma.

N = 2 p:N. (bits/symbol)

Hiéu suit cda ma hoéa

h = H(x)/N
T6c do bit nhi phian
R=rN

Khoa Dién - Dién tir - PHBK TP.HCM

CuuDuongThanCong.com

2-70

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

G Run Length Coding

= St dung trong may Facsimile tring den.
s Mot trang Fax dugc chia

= Theo chiéu doc khodng khodng 3.85 hoic 7.7 lines/mm,
tuong duong 100 hodc 200 lines / inche

= MOi line dugc s6 hod vdi toc do 8.05 phan tit 4nh
(pels)/mm.

X o N 1 ~ s o N ~ s,
= Moi di€m anh trang ma hoa ‘0’, di€m den ma hoa ‘1’

= MOt trang Fax khi chua nén duge ma héa khoang 2 tri€u bits.
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Run Length Coding

l«—— 8.05 pels mm! )’l
A
Picture element (pel)
black or white
3850r7.7
lines mm’
B Scanned image
Y S el
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@ Run Length Coding

= Thuc t&€ khi truyén bic Fax thi s& c¢6 nhitng line ma cé khodng
di€m anh tring hay den lién tuc, d€ giam bt s6 bit trude khi
truyén ta dung phuong phap nén Facsimile:
= C4c tir ma cO dinh va chia thanh 2 nhém the termination-
codes and the make-up codes.

= D& bén nhin dong b0 thi ky ma EOL(End Of Line) dugc
thém vao & cudi moi line.

= K&t thic trang 12 chudi 6 EOL lién tiép.
= Trong trudng hgp bén thu khong giai ma duge EOL thi s€
ngung qua trinh nhan va thong bao cho bén phat biét.
= Nén MMR (Modified- modified read coding) : Nén két hop
vdi sua sai.
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White | code. | Black Code-
e ¢ word s word
length length
0 |oo110101| o0 |oocorton
1 [ooorn 1 |o10
2 foin 2 |n
3 [ 1000 3 |10
3 |11 i fon
s [1100 s [oonn
6 [1110 & |oo010
7 |1 7 | o001l
8 10011 8 | o001
9 10100 9 000100
10 00111 10 0000100
11 01000 11 0000101
12 001000 12 0000111
13 | 00001l 13 | 00000100
12 [notoo | 12 | 0000011r
15. | 10101 15 | 000011000
16 | 1010m0 1| 16 | 0000010111
17 110k 17 OO0 1000
18 0100111 18 0000001 000
19 0001100 19 00001100111
20 0001000 20 00001 101000
21 [ooto11l | 21 |oooortoiioo
22 [oo00011 | 22 |o0000D110111
23 |oooo100 | 23 | 00000101000
24 0101000 24 00000010111
25 (o101 | 25 | 00000011000
26 [o010011 | 26 000011001010
27 [o100100 | 27 | 000011001011
28 001 1000 28 000011001 100
29 (00000010 | 29 | 000011001101
30 (00000011 | 30 | 000001101000
31 [ooo11010 | 31 | 000001101001
32 [ooo1i011 | 32 | 000001101010
33 [oo10010 | 33 |o000001101011
34 [ooo10011 | 34 | 000011010010
35 [00010100 | 35 | 000011010011
36 [00010101 | 36 | 000011010100
37 |oooto110| 37 | oooortot0101
38 [ooolo111| 38 | 000011010110
» 00101000 39 000011010111
40 | 00101001-f 40 | 000001101100

Q0101011
00101011
00101100
00101101
00000100
00000101

000001101 161
000011011010
000011011011
000001010100
000001010101
000001010110
000001010111

Run Length Coding

White Cod Black Cod
e word s word
length length
56 | 01011001 56 000000101000
57 | o0l1011010 57 00000101 1000
58 | 01011011 58 000001011001
59 | 01001010 59 000000101011
60 | 01001011 60 000000101100
61 00110010 61 000001011010
62 | 00110011 62 000001100110
63 | 00110100 63 000001100111
(a) cont.
White . Black
run (OdT run ('04:;:
length ings length e
64 [ 11011 64| 0000001111
128 110010 128 | 000011001000
192 | 010111 192 | 000011001001
256 | 0110111 256 | 000001011011
320 | 00110110 320 | 000000110011
384 | 00110111 384 | 000000110100
448 | 01100100 448 | 000000110101
512 | 01100101 512 | 0000001101100
576 | 01101000 576 | 0000001101101
640 | 01100111 640 | 0000001001010
704 | 011001100 704 | 0000001001011
768 | 011001101 768 | 0000001001100
832 | 011010010 832 | 0000001001101
896 | 011010011 896 | 0000001110010
960 | 011010100 960 | 0000001110011
1024 | 011010101 1024 | 0000001110100
1088 | 011010110 1088 | 0000001110101
1152 | 011010111 1152 | 0000001110110
1216 | 011011000 1216 | 0000001110111
1280 | 011011001 1280 | 0000001010010
1344 | 011011010 1344 | 0000001010011
1408 | 011011011 1408 | 0000001010100
1472 | 010011000 1472 | 0000001010101
1536 | 010011001 1536 | 0000001011010
1600 1010011010 1600 | 0000001011011
1664 1011000 ] 0000001100100
0000001100101
1000
00000001100
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Chuong 2_Bai tap :
Ky Thuit Truyén Sé Liéu
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P Bail

Mot tap tin nhi phin sau dy dudc phat nhu khoi tin 1€n
dudng truyén ndi tiép:

LSB

10010011100001100000100001001111111

Hay trinh bay c4u tric khung hoan chinh khi truyén khoi tin
v6i cdc ki€u truyén sau:

= Batdong bd, ma ASCIL ki€m tra 18, 1 stop, 7 data.

= DPong bd dinh hudng bit, ma ASCII, ki€m tra 1&
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g"‘i Bai 2
& ai

Hiy trinh bay ngin gon vé k¥ thuat truyén sd liéu bat dong bd vé cic

no1 dung sau:

=  Phuong thdc truyén va pham vi tng dung.

= Dong bd bit

= DPong bo byte

= DPong bd khung

= Cho hai ky ty ¢c6 ma ASCII nhy sau: ky tw 1 : (MSB) X0101011
(LSB), ky ty 2 : (MSB) X1110011 (LSB), X la bit ki€ém tra chan
I&. Hai ky ty dydc truyén st dung ky thudt truyén bat dong bo, ki€ém
tra chan (Parity chan), 1 stop bit. Viet day da chudi bit dygc truyén
trén moi trydng truyén, ghi rd tén goi chiic ning cua tirng bit néu c6

Khoa Dién - Dién tir - PHBK TP.HCM 2-78

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

IIIII

Bai3

Mot mdy phét theo c¢o ché truyén bat dong bd véi toc do
9600bps, c6 ki€m tra parity chin, 2 bit stop va 7 bit dit liéu.

X4c dinh hiéu suit truyén.

Pé truyén mot file bitmap kich thudc 1024x800 pixel,
moi pixel ma héa bang 14 bit theo cd ch€ trén thi hét
mot khoang thGi gian 1a bao nhiéu.

X4c dinh chudi bit truyén di n€u dit liéu truyén 12 chudi
ky tr ASCII 7 bit VMS.

M4y thu lam cdch ndo dé c6 thé ddng bd bit.
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g .
BK Bai 4

= MOt mdy phat mudn truyén chudi ky tuw ASCII 7 bit
MOBIFONE cho mdy thu theo c¢d ché thién hudng ky tu va st
dung phuong phdp ki€m tra tong khdi chin theo hang va 1&
theo cOt.
= Hay xdc dinh ky tu kiém tra tong khoi BCC va chudi bit
truyén di n€u bit MSB dudc truyén di trudc.
= Gid st trong qud trinh truyén bit thit 12 va tha 30 bi 16i.
Hai phia thu ¢6 phat hién va stra 10i dude khong. Tai sao?
= Gid st trong qu4 trinh truyén bit thd m1,n1,k1,11 bi 15i.
Héi phia thu c6 phdt hién va st 101 dugc khong.

Khoa Pién — Pién tir - PHBK TP.HCM 2-80

CuuDuongThanCong.com https.//fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

!!!!!!

Bai 5

= Mot file text gom cdc ky tu ASCII 8 bit A,B,C,D,E,F,G vdi s0
luong moi ky tw dude cho trong bang sau:

Evty

A E .

D

E

(5

=0 lrong

10 75 Al

Ell

25

15 5

= Truyén file text trén qua kénh truyén c6 bing thong
100Mhz v6i S/N=30dB. Tinh thdi gian nhd nhat dé truyén
hét file text trén n€u moi frame c6 dinh dang nhu sau

o LK

10 byte diy ligu

ETX

CC (2 bytes)

CuubDuongThanCong.com
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¢ Bai 6
.

= C4c ky ty § Bai tip 5 tru6e khi turyén dung ma Huffman dé
nén.
= X4ac dinh cac t ma Huffman.
= X4c dinh chi€u dai trung binh cda tir ma, hiéu suit bo
ma
= X4c dinh ti s6 nén va thdi gian ngin nhat dé truyén hét
file (sau kh1 ma hoa) theo dang bit-oriented qua kénh
truyén & cau 1) néu bd qua thdi gian truyén céc bit FCS, ¢
dau va cudi mdi frame
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BK Bai7

= Mot nguon phat 8 ky hiéu A, B, C, D, E, F, G, H véi c4c x4c
xuat PA =1/2, PB = 1/4, PC = 1/8, PD = 1/32, PE = 1/32, PF
=1/32, PG = 1/64, PH = 1/64. Sau 5 khoang 10s dém dudc
1an lugt 7000, 5000, 4000, 6000, 8000 symbol.

= Tinh Entropy va t6c do tin cia ngudn nay.

= X4y dung tif ma Huffman cho ngudn nay. Tinh hiéu suit
st dung tir ma.
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]
BK N eo°
TP HCM Bal 8

Cho 1 trang gidy A4 sau khi quét (scan) dé truyén FAX c6 cu tric 1a %2 dau 1a mau
tring, ¥2 sau 1a mau den

= Biét kich thudc trang A4 12 297 x 210mm

= Viéc quét d€ truyén FAX dugc thyc hién v6i do phan gidi xap xi nhu sau:
= Chiéu ngang: 8,0476 cot/mm
= Chiéu doc: 3,8485 dong/mm

= Viéc ma héa duoc tién hanh theo k1eu pixel trang ma hoa thanh bit 0, pixel den ma
héa thanh bit 1. Hay tinh tong so bit can thi€t € ma héa trang A4 trén

m Gia st viéc truyen FAX dudc thyc hién qua mang PSTN véi toc do 1a R=9600bps,
hidy tinh thdi gian cAn thiét d€ truyén hét ban FAX trén

= Trang A4 trén sau khi quét véi cdc thdong s6 nhu trén dude ma héa theo chudn
Facsimile G3 (bang ma G3 dudc cho G trang sau)

= Hiy viét chudi bit tuong tng dé truyén ban FAX trén
= Tinh tong s6 bit can thiét d€ truyén badn FAX trén

= Tinh thdi gian can thiét dé truyén hét badn FAX trén

= Suy ra ty s nén ctia viéc ma héa theo chudn FAX G3
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oK Bai 9

= St dung ma CRC (7,4) d€ truyén ban tin M(x)=14+x2 (0101)
véi da thac sinh G(x)=1+x%+x7
= X4c dinh da thic truyén di T(x).
= Néu da thifc 16i dudng truyén 12 E(x)=x+x3 (0001010) thi
phia thu c6 phat hi€n dugc 161 khong?
= Néu da thitc 16i dudng truyén 12 E(x)=x+x3+x* (0011010)
thi phia thu c6 phat hi€n dugc 161 khong?
= Hay rit ra k€t luan vé khd ning phat hién 16i cia ma
CRC.
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BK N e
g Bai 10

= St dung ma CRC (14,10) d€ truyén ban tin M(x)= x8 + x° +
x*+x3+x+1 vdi da thic sinh G(X)=x+x*

FCS

= SO du dudc truyén nhu FCS. Tinh FCS.

= Néu frame bi 16i theo mau 00010010110000 (LSB).Tinh
FCS noi thu, nhan xét
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