Truyén dong bo
i (Synchronous transmission)

= K§ thuit dong b trong ki€u truyén dong bo
= DOng bo bit :
= Clock encoding and extraction
= Digital Phase-lock-loop (DPLL)
« Hybrid
= Dong bo khung :
« Character-oriented
= Bit-oriented
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Truyén dong bo
(Synchronous transmission)

= Pong bo bit :
= Clock encoding and extraction
= Phia phat gti xung clock vao tin hi€u phat bing cach
ma hoa dit i€u trude khi phat thong qua mach Clocl

Encoder. Phia thu sé€ trich tin hi€u clock tu tin hi€u
nhan dudgc nhd mach Clock Extract Circuit.

= Ma dudng diy : RZ, Manchester, differential
Manchester
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Truyén dong bd
* (Synchronous transmission)
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Truyén dong bo
(Synchronous transmission)

= Digital Phase-lock-loop (DPLL):

= BO thu dong bd véi bd phat nhd vao vong khéa pha
s6. Phia thu st dung dong ho c6 tan sd gap N lan phia
phdt cdp cho PLL. PLL ¢6 nhiém vu tao tin hiéu
clock cho thanh ghi SIPO tir tin hiéu dong ho va tin
hi€u nhan dugc sao cho dung gitta chu ky bit.

= D€ clock thu duy tri dugc su ddng bd vdi clock phat
thi chudi dit liéu phat ph3i dudc ma hod d€ c6 da su
thay doi trang thdi (1 — 0 hay 0 —1).

. Ma dudng diy : NRZ, AMI, HDB3, B3ZS, B6ZS,
B8ZS, 4B3T, 2B1Q

DQH-v2008 TSL&MTTS C3-5
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Truyén dong bd
& (Synchronous transmission)

(b

Transmitter
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Truyén dong bo
(Synchronous transmission)

= Thong thudng clock thu ¢6 tan s6 gdip N=32 14an tan
sO clock phat. B tao dao dong nay dudc noi t6i
DPLL nhim duy tri sy dong bd.

= DPLL 12 mdt bo phian dudc st dung dé duy tri su
dong bo bit gita bd tao xung clock thu véi chudi dit
liéu thu vao. Viéc duy tri sy dong bd nay dugc dua
trén sy thay doi trang thdi trong chudi dit liéu thu
dugc.

= Trong trudng hgp clock thu va chudi dit li€u thu duy
tri dudc sy dong bd véi chudi dir liéu thu vao (hinh
3.3.3 ¢), bit di¥ liéu thu s& dudc 14y mau ngay tai vi tri
gitta chu ky bit sau moi 32 xung clock.

DQH-v2008 TSL&MTTS C3-8
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Truyén dong bo
(Synchronous transmission)

= Trong trudng hgp Clock thu va chudi dit liéu thu
khong dong bo thi xung 14y miu sé dugc hiéu chinh
trong vong tir 30 d€n 34 xung Clock

= Néu trong moOt khodng thdi gian dai khong c6 trang
thdi chuyén d6i, DPLL sé& phét ra mot xung 14y miu
sau mdi 32 chu ky clock. Khi d6, phia thu c6 thé
khong duy tri dudc sy dong bd v6i chudi dit liéu thu
vao (hinh 3.3.3 d). Khi phat hién dudc trang thai
chuyén doi trén dudng day, DPLL sé& so sdnh né vdéi
thdi di€m dich chuyén gid stt, vahiéu chinh xung 13y
mau tuong Ung vdi sy chénh 1éch nay. Qua trinh nay
dugc thuc hién nhu sau :

DQH-v2008 TSL&MTTS C3-9
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Truyén dong bo
(Synchronous transmission)

PQH-V2008

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

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

Néu vi tri chuyén d6i x3y ra trong doan A, thi vi tri xung 13y
mAu cudi cling trudc d6 rat gin véi su chuyén doi trang thdi k&
nd, nghia 1a vi tri 14y mau bi tré (t6¢ do 14y mau cham). Do d6
DPLL sé& hiéu chinh bing cdch rit ngin khodng thdi gian 1dy
mau xudng con 32 — 2 = 30 clock.

Ngudgc lai, néu vi tri chuyén ddi x4y ra nhu trong trudng hgp E,
thi vi tri xung 14y miu cudi cling trudc d6 rat xa vdi sy chuyén
ddi trang thai k& né, nghia 13 vi tri 14y mau bi sém (tdc do 13y
mAau nhanh ). Do @6 DPLL sé& hiéu chinh bing cdch kéo dai
khodng thoi gian 14y mau 1é€n 32+2 =34 clock.

TSL&MTTS C3-10
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Truyén dong bo
(Synchronous transmission)

= Tuong tv trong trudng hgp B hodc D, vi tri 14y mau
tré va sém it hon so véi A hoic E, do d6 DPLL sé&
hi€u chinh khodng thdi gian 14y mau twong dng sé& 1a
32-1=31 hodac 32+1 = 33 clock.

= Trong trudng hgp C, vi tri xung clock DPLL gia st n6
x4y ra trung vdi vi tri chuyén doi trang thdi thuc, su
dong bo dudgc duy tri, do d6 khong can phai hiéu
chinh. (khodng 14y mau van 1a 32 xung clock).

DQH-v2008 TSL&MTTS C3-11
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Truyén dong bo
(Synchronous transmission)

= Bing cdch hiéu chinh nhu trén, sé€ tao ra xung 14y mau cang lic
cang gan trung tAm cua bit dit liéu.

= Nhu vidy d6 rOng ctia 1 bit tuong duong vé6i 32 xung clock. Viing
A.B xa nhit nén gdn A=E=10 clock, B=C=D= 4 clock.

= S0 bit dit liéu t6i da d€ xung 14y miu bo thu ddng bo vdi dir liéu
nhan dudc dugc tinh nhu sau: Khidng A hoic E mdi lan hiéu
chinh 2 nhip clock (#2) nén dé thoat ra khdi viing A hoic E can
5 bit dit liéu cho sy hiéu chinh thd ( vi doan nay chi€ém 10 xung
clock) va tuong tu dé thodt ra ving B hoic D thi cin 4 bit dir
liéu, va cudi ciing d€ ddm bdo 14y chinh x4c tai trung tim mdi
bit thi can 1 bit dit liéu nita. VAy tong cong can 10 bit dit liéu.

->Do d6 thudng trong k§ thuat truyén dong bd thi c4c bit dong bod
thudng dudc phat trude khi tuyén dif liéu thuc sy, d€ ddm bio
déng bod bén phat va bén thu khdong 4nh hudng dén thong tin cian
truyén.

DQH-v2008 TSL&MTTS C3-12

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


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

Truyén dong bo
(Synchronous transmission)

= Hybrid :

= Khi t6c¢ do bit ting thi cdc phuong phdp trén rat khé
thuc hién dong bo. D€ gidi quyét van dé nay ta st
dung phuong phdp Hybrid.

= Day 1 phuong phdp két hdp 2 phuong phap Clock
encoder va DPLL. Clock encoder dam bao cac bit khi
nhan dugc c6 it nhat 1 sy xdo tron trong chu ky 1 bit,
trong khi d6 DPLL dudc dung dé giit nhip ndi tai
dong bo véi dit liéu nhan.

= Khuyét di€m : St dung bing thdng 16n.
= Ma duong day : Manscheter

DQH-v2008 TSL&MTTS C3-13
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Transmatter

(a)
Received
(Manchester-encoded) o—
signal

(b)
Received signal
x 2 local
(synchronized) clock
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Truyén dong bo
(Synchronous transmission)

= POng bl khung :
= Character-oriented :
= Thudng st dung khi truyén cdc khoi ky tu.
= D€ thuc hién viéc ddng bd ky tu, bo phdt sé& truyén
trudc it nhat 13 2 ky tu diéu khién (control
characters) con goi 1a ky tu dong bo SYN trudc khi
truyén khoi ky tu. Pi€u nay sé thuc hién 2 chic
nang:
Pdng bd bit: tao ra cdc trang thai chuyén d6i mic tin hiéu
trén dudng truyén dé DPLL thiét 14p dudc su dong bd.
DPdng bo ky tu: cho phép phia thu xdc dinh chinh x4c vi tri
bit dau va két thdc clia mdi ky tu.

BQH-v2008 TSL&MTTS C3-15
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Truyén dong bo
(Synchronous transmission)

= Khi phia thu thuc hién dugc viéc dong bo bit, né sé
bit dau ché& dd do tim (hunt mode). Trong mode nay
phia thu s& thu va ki€m tra mdi nhém 8 bit xem c6
phdi 12 ky ty dong bo (SYN) hay khong. Néu khong
phdi 13 ky tv SYN, phia thu sé& thu bit k& ti€p va ki€m
tra. Ngudc lai n€u ding 1a SYN thi phia thu xem nhu
da thuc hién xong viéc dong bd ky tu, va sau d6 nhin
vao 8 bit xem nhu 1 ky tu.

= Sau khi di thuc hién xong van dé dong bd nhu trén
Viéc dong bd khung dudc thuc hién gidng nhu k¥
thuat truyén bat dong bd.

DQH-v2008 TSL&MTTS C3-16
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()

(b)

(c)

PQH-V2008

<—— Direction of transmission Tlme’
---- |ISYN|SYN|STX // ETX| ----
I
4—:4 pq—v
Character  Start-of-frame Frame contents End-of-frame
synchronization character  (printable characters) character

<———1 Direction of transmission

Time
SYN’"‘SYNb"SYN >
----00011 010}0001 1)0_11 00[0I011 0100>0|0‘100000001 10----
Recei STX Frame contents
ecerver enters
hunt mode
Receiver detects i 4 <R
SYN character — Receiver in character synchronization
Additional DLE inserted )
<——— Direction of transmission / Time
o
SYNISYN|DLE|STX e DLE|DLE ——|DLE|ETX
Start-of-frame Frame contents End-of-frame
nnnnnnnnn [ "S-SEREREEEE P § i i i, 1

TSL&MTTS C3-17
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Truyén dong bo
(Synchronous transmission)

= Nhan xét :

=« Kiéu truyén dinh huéng ky tu nay st dung nhiéu ky
tw diéu khién (STX, ETX, DLE), do d6 hiéu suat
truyén thap.

= Trong ki€u truyén nay yéu cau khoi dit liéu phét
phdi c6 chi€u dai 12 bdi sd cia 8 ddm bdo hé thong
xtr Iy theo tirng ky tu (dinh huéng ky tv). Piéu ndy c6
thé khong dudc ddm bdo néu khoi ky ty phat 1a dir
liéu nhi phan bat ky.

DQH-v2008 TSL&MTTS C3-18
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Truyén dong bo
(Synchronous transmission)

PQH-V2008

= Bit-oriented :

Bit dau va két thic khung (start and end of frame) truyén chudi 8 bit
01111110 goi la co (flag pattern).

Phia thu séthuc hién viéc dong bd khung biing cdch tim ky tu (chudi bit)
cd nay theo nguyén tic tim tirng bit (bit by bit basic).

Khi phia thu nhin dugc opening flag (¢S bit dau), phia thu sé bit dau
nhan khung dit liéu cho t6i khi phdt hién dugc closing flag (cd két thic),
khi @6 viéc thu khung dit li€u két thic.

D¢ thyc hién ddng bo bit, phia phdt s& glii cdc byte rdnh ( idle bytes
:11111111) trudc cd khdi dau ctia khung.( Cha §: Cdc bit 1 dudc dung
ma dudng day nén s€ cO sy x40 tron mic dé bén thu thuc hién dong bo
Viéc trong sudt dit liéu dudc thuc hién bing cdch chén bit 0 (zero bit
insertion) thuc hién tai phia phit. Khi hoat dong, khoi nay sé& ki€m tra
xem trong chudi bit ph4t c6 chudi lién ti€p 5 bit 1 hay khong, néu c6 thi
s& thuyc hién chén 1 bit 0 vao cudi chudi nay. Khi d6 trong chudi dit
liéu phdt s& khong thé c6 ky tu ¢ 01111110. Phia thu sé& thuc hién
nguoc lai, néu thu dugc chudi dit liéu bao gdm 5 bit 1 lién ti€p, sau d6
12 bit O thi n6é s& loai bd bit 0 nady bing mach zero bit deletion (mach
XOé bit O)' TSL&MTTS C3-19

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Truyén dong bo
(Synchronous transmission)

= Bit-oriented :
= Trong cAu hinh mang da di€m nhu mang LAN thi phuong phdp
dong bo Bit Oriented c6 thé dudc thuc hién theo nhiéu cich
khac nhau nhu :
DE tit cd cdc tram bam theo déng bd thi phdt maiu bit goi la
Preamble : 1010101010

D€ xdc dinh vi tri bit didu va két thic mot frame thi dung nhitng
mau bit nhu sau ( Tuy theo ciu tric ) :

Start of frame delimiter : 10101011, hoic
Start of frame :JKOJKO000. End of frame : JK1JK100

Trong d6 J,K 1a nhitng miu bit dudc ma hoa khdong ding
chudn vdi dong bit truyén thuc su.

DQH-v2008 TSL&MTTS C3-20
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PQH-V2008

@ @

<———— Direction of transmission

Lineidle 0111111101111111{01111110

0111111000111111101

_—

—

L

-

Opening flag

(ii) Transmitter

-
-

Enable/Disable —— = Zero bit
—»1 insertion

PISO je—— TxC

.

- r

Frame contents Closing flag

Receiver

(iii)

Zero bit
deletion

le«———— Enable/Disable

RxC—>»

SIPO

<—— Direction of transmission

0o1111110

01111110110110011111@{01&11@07711

Opening
flag

Additional zero bits inserted

A

Frame contents

Closing
flag

®) [101010--10[10101011

l

Frame contents

| ]

- B Vs o |

o)

L L
- i

ey ) i
- e =t s - ==
Preamble Start-of-frame  Fixed Length Number of bytes (octets) Fixed
delimiter header bytes determined by length bytes tail
| Preamble [JKO0JK000 x|
| l: > ‘:E: >
Start-of-frame Frame contents End-of-fram:
delimiter delimiter
(<) |
Manchester-encoded bit
stream with bit violations
1 0 J K 0 l J K 0 0 0
CuuDuongThanCong.com https://fb.comy/tailieudientucntt
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i Vi du

MOt tap tin nhi phan sau day dugc phat nhu khoi
tin Ién dudng truyén noi tiép:

LSB

1001001 1100001 1000001 0000100 1111111

Hay trinh bay cau trdc khung hoan chinh khi
truyén khdi tin vGi cac kiéu truyén sau:

~ B&t dong bd, ma ASCII, kiém tra &, 1 stop, 7
data.

> Dong bd : inh hudng bit, ma ASCII, kiém tra lé

uuuuuuuuuuuuuuuuu
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ml

PQH-V2008

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 ENQ 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 I 1101001 1
0001010 LF 0101010 e 1001010 J 1101010 j
0001011 VT 0101011 + 1001011 K 1101011 k
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 o
0010000 DLE 0110000 0 1010000 P 1110000 P
0010001 DC1 0110001 1 1010001 Q 1110001 q
0010010 DC2 0110010 2 1010010 R 1110010 T
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 Y 1110110 v
0010111 ETB 0110111 7 1010111 \%Y% 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 I
0011101 GS 0111101 = 1011101 ] 1111101 }
0011110 RS 0111110 > 1011110 Al 1111110 ~
0011111 uUsS 0111111 ? 1011111 — 1111111 DEL

CuuDuongThanCong.com
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i 3.6 Nhidu gauss va ty 18 18i bit
= Nhiéu Gauss :

= Him mAat do cong suat cia nhi€u Gauss :

p(X) _ 1 e—(x—m)2/252

N 276 °

p(x)

N2rS?

0606

N2ms? |

= m: gid tri trung binh (DC).
= § : Do 1éch chuin ( 4p hiéu dung)

= 32 : goi 1a phuong sai (cOng suat nhiéu)

0136

N2rS?

bl

DQH-v2008 TSL&MTTS C3-24
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Truyén dong bo
(Synchronous transmission)

= Xét tin hi€u truyén 1a dai nén, va chi chiu tic dong cua
nhi€u Gauss bang cach cong tryc ti€p vao tin hi€u, co
dang nhu sau :

V. ngudng xdc quyét.

Vp > Vo @ Xdc quyét mifc ‘17
Vp < Vo Xdc quyét mifc ‘0
Né&u 5 cang 16n thi xdc suat

, ~ A N
Py(x) xdc quyét nham cang cao.
Hinh 2.6.1 Tin hiéu dii nén cdng
nhiéu AWGN
Nhi&u Gauss ¢6 thé bi€u dién qua ham mat do cong sudt pdf (power density function)
-(.r-m)J/ZG: A1)

e

1
p(x) = \/2—7?0'2

DQH-v2008 TSL&MTTS C3-25

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


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

Truyén dong bo
(Synchronous transmission)

= Tin hiéu nhin dugc cong ludn cd nhiéu néu 16n hon V.,
thi xac quyét mdc ‘1’°, ngudc lai nho hon V. thi xac
quyéet muc ‘0’. Do do6 ta ¢o :

= Xdéc xuat 16i khi truyén bit 1 sai 1a: 2
v 1 _(X_'ZA)
P.(vp<vp=p(0/1)= |——=—=€ * dx

~ A 2not

= X4c xuat 16i khi truyén bit 0 sai 1a:

+00

P (v,>vo) = p (1/0) = jﬁe%z i
- Gid sit xéic sudt xuat hién bit 1 va 0 1 p,(1) va p.(0)
s Xdc suatldi 1 bit :
pe = P(DP(O/1) + p(O)p(1/0)
Néu x4c suat xuat hién 0 va 1 1a nhu nhau tic p.(0)=p,(1)=0.5, thi

p. = 0.5 p(0/1) + 0.5 p(1/0) = p(0/1) = p(1/0).

DQH-v2008 TSL&MTTS C3-26
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Truyén dong bo
(Synchronous transmission)

= 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
o ham phan bd chuin
o v6im=0,0=1.

T —* e
k
Hinh 2.6.4 Biu dién § nghia g 2z
k=Vila hiim Qk) LNk) = ==
vigk

= Khi ding ham Q(k) d€ tinh x4c suit thi can chuin héa gid
tr1 ngudng. Trong trudng hgp nay v = A/2 nén k=v /o

-> p. = p(0/1)=p(1/0) = Q(v{/ o )=Q(A/20)

DQH-v2008 TSL&MTTS C3-27
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(Synchronous transmission)

i Truyén dong bo

= Ngoai ra, x4c suat 10i ¢6 thé tinh dya vao (S/N),,
hodac (S/N)p
= P, =Q (A/20) = Q [(S/N)y]
= P, =Q (A/26) = Q [(S/N)p]
= X4c sudt sai k bit bat ky khi truyén khoi n bit
P =C, py (1— ps)""
= NEu truyén n bits ma toan bd bi sai (k=0).

p,(error) = I-p, = 1-(1-p, )" = np,.. (do p.<<1)

PQH-V2008
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Truyén dong bd
& (Synchronous transmission)

= Trudng hdp tong quit vy =m_

DQH-v2008 TSL&MTTS C3-29
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Truyén dong bo
(Synchronous transmission

= D6 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) =~ e 83
o V2nk
which is quite accurate for k > 3.
. 4.0 5.0 6.0 7.0 -
i
N
g
10- N 10°7
10- N 10-%
N
107 10-10
103 | o- 11
1075 10 2.0 30 40 5.0 10-12
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Hinh 2.6.5 PO thi ham Q(k)
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= Dong bd

CuuDuongThanCong.com

Bén phat Bén thu
PACKET L6p mang 3 PACKET
A A
v AN
C | PACKET 40" va C | PACKET
giai C A
A
Y A4 N
A | C | PACKET Tao Ava A | C [ PACKET
giai A .
A
\ 4 y ~
A | c | PACKET | FCs Tao FCS va A | ¢ | PACKET | FCs
giai FCS X
A
v Nh“‘{)'
A'| ¢ | PACKET | ECS' 01 bit va A'| ¢ | PACKET | FCS'
tach bit x
A
A\ 4 Y
E|A' | C' | PACKET | FCS' Gin co A'| ¢ | PACKET | FCS!
A A
\ 4
Y » Ldp vatly »>
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= UART — Bat dong bo

Chuong trinh con phat

Nhan ky tu

v
Tinh toan bit

chin 1&

v
Tao bit chdn 1é

1=0

A 4

[ A

Tré 1T

i

YES

Tao bit start "0"

Tao bit stop TxD =1

A 4

Tré 2T

V& chuong trinh chinh

PQH-V2008

CuuDuongThanCong.com

v

https://fb.com/tailieudientucntt

TSL&MTTS C3-32


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

3.7 Cac phudng phap phat
hien |0i :
s C6 2 phudng phép phat hién 16i
= Forward error control : Mdi ky tu hodc khung khi
truyén chtta thém thong tin bd sung d€ phia thu khi nhén
dua vao thong tin nay phat hién dir 1i€u nhin dugc co bi
sai hay khong, néu sai thi phia thu ti€n hanh stra (n€u ¢d

thé). Thudng s dung cho cdc dudng truyén rit xa c6
thdi gian trén do lan truyén 16n.

= Feedback (backward) error control : Moi ky tu hodc
khung khi truyén chia thém thong tin bo sung d€ phia
thu khi nhan dya vao thong tin nay phat hi€n dir li€u
nhin dugc c6 bi sai hay khong, chit khong ti€n hanh sira.
Néu sita sai thi yéu cau bén giti phét lai, phuong phdp
nay thudng dudc sit dung trong cdc hé thong truyén
thong.
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‘-L Cac phudng phap phat hién 10i

s Forward error control :
= Parity check
= Block sum check
= Cyclic Redundant Check
= Hamming
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Cac phuong phap phat hién I0i

= Parity check :

= 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). Gi4 tri parity bit 1a O hay 1 tuy vao
phuong phdp ki€m tra 12 kiém tra chin (even parity) hay
ki€m tra 1é (odd parity).
= Ki€m tra chdn : Tong so bit 1 trong tit cd bit dit li¢u (khong ké
start va stop bit) va parity bit 1a s6 chin
= Ki€m tra 1&: Tong so bit 1 trong tit cd bit dif ligu (khong ke start
va stop bit) va parity bit 1al so 1€.
= Phia thu s€ thuc hi€n vi€c tinh lai parity bit sau do so
sanh parity bit nhadn dudc, néu khdc nhau thi phia thu sé
hi€u ring da c6 161 x3y ra trén dudng truyén.
= Phit hién sai néu tong s6 bit sai 12 s6 18

A , * A . g ~ A1 * 1N A 12
— = Khong phat hi€n sai n€u tong so bit sai 1a so le. e o

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i Cac phuong phap phat hién I0i

= Block sum check :

= St dung khi truyén dit liéu dudi dang mot khoi cic
ky tu, trong ki€u ki€m tra nay, mdi ky tu truyén di
s& dugc phan phéi 2 bit ki€m tra parity 13 parity
hang va parity c6t. Cac bit parity theo tung cOt duge
goi 12 ky ty ki€m tra khdi BCC- block check
character.

= Phit hién va sifa sai néu 101 bit don.

= Khong phat hién sai néu cdc bit sai ki€u chum nhu : sai 4
bit, 2 bit cung hang va 2 bit cung cOt.

« Cac truong hgp con lai thi phat hi€én sai1 dugc
= Thudng st dung trong ki€u truyén bat dong bo.
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i Cac phuong phap phat hién 10i

Longitudimal (column)
parity bits {even)

[ ] = Example of undetected error combination
Pg = Roww parity bit

DQH-V2008 TSL&MTTS C3-38
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Cac phuong phap phat hién I0i

= Cyclic Redundant Check :
= Phia phét tao ra mot ky s6 ki€m tra khung FSC (frame
sequence check) hay CRC, FSC dudc phat kem theo phia sau
cua frame thong tin.

= Phat hién dudc tat cd 161 bit don, bit doi,bit 1€ hay bit chum.
= Thudng st dung trong k§ thuit truyén dong bo.
« Gia su goi :
= M(x) : ban tin can truyén di (the message to be transmitted)gdm kbit.
G(x) : da thic sinh (the divisor or generator) gdom n+1bit
R(x) : s6 du gom n bit (k > n)
Q(x) : thudng sd ctia phép chia
T(x) : thong diép truyén di gon (n+k) bit

DQH-v2008 TSL&MTTS C3-39
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Cac phuong phap phat hién I0i

m Bén phit:
= Budc 1 :Chuyén thong diép nhi phdn M thanh da thic M(x).
= Nhan da thitc M(x) v6i x*, twong duong v4i chudi bit nhi phan dudc dich sang trdi
n bit. M (x) X" R(x)
=  Budc 2: Thuc hién phép chia W:Q(X)Jr@
DPiéu nay dudc thyc hién theo da thic hoic theo modulo 2.
= Budc 3: Thong diép can truyén di 1a T(x):
T(x) = x". M(x) + R(x)
DPi€u nay dugc thuc hién theo da thifc hodc thém n b1t ctia s6 du (R(x))
trong phép chia  Budc 2 vao sau k bit cia bdn tin cian truyén
= Bénthu:

= Viéc phdt hién 10i dudc thuc hién bing cdch 14y chudi di liéu thu duge chia modulo 2
cho da thudc sinh G(x) nhu sau:

T(x)_x”M(x)+R(x)_x”M(x)+R(x): X+M+M: )
S U U= R LA MR

= Do trong phép cdng modulo 2 thi 2 s6 gidng nhau cong lai bing 0
= Nhu vdy n€u phan du trong phép chia nay bang 0 thi phia thu xem nhu khong c6 16i
xdy ra, ngudc lai n€u khdc 0 thi phia thu phdt hién dugc 16i xay ra khi truyén da liéu.
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(a) 1011 0110 =Quotient (ignored)
11001 77106 56", 0000

@11001y
001011
@00000
010111
& 1L1L001
011100
®11001 vy
001061 0
Frame contents: 11100110 @0000 Oy
With appended zeros: 11100110 0000 0101 00
Generator polynomial: 11001 @110 O1ly
0 LA 10
@11 001y
08 01190
@0 _0000
Transmitted frame: 11100110 0110 01 1 0 = Remainder
(FCS/CRC)
(b) 1011 0110 F L0110
110011/11100110 0110 11001111100110 [11T11]Error burst
@11001Y¥ @11001Y
001011 001011

@00000 @00000Yy
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Cac phuong phap phat hién I0i

= Hamming :
= Khodng cich mi (khdong cich Hamming) 1a s6 bit khdc nhau gifta 2 tt ma.
= Ma Hamming 12 b6 ma ma thém mot s6 bit kiém tra & mot sd vi tri nhat dinh trong thong tin
can truyén d€ tao thanh ma Hamming.
= Bén thu khong chi phat hién dugc sai ma con cé thé sta sai § mot s6 vi tri nhat dinh
= Vi dll .
= D€ mi héa cdc s6 thap phan tir 0 — F ta can 4 bit. Goi 4 bit d6 1a mym,m;m,,.

= Trudc khi truyén ta chén vao 3 bit ki€m tra c,c,c,., 3 bit ndy dudc tinh biing cich EX-
OR:

Co = My + my + my
C; = my+m, + my
C, = my + m, + my
= DPAu thu thyc hién kiém tra bing cdch tinh :
Po = Co + My + M, + My
p; =C; + Mg+ m, +my
Py =Cy+ My + M, + My
+ Né&u khong sai thi p,=p; =p, =0
+ Néu sai thi thi s6 nhi phin p,p;p, 12 vi tri clia bit sai (cdc bit trong trma (...,
Hamming truyén di dudc danh thit tu tir 0 d€n 7) va sita bing cdch ddo bit nay.

PQH-V2008
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i Hamming

Vi dy: Ma Hamming (7, 4) gdm 4 bit mang tin m, m, m, m, va 3 bit kiém tra c, c, c,.
— Ma Hamming c6 dang : m; m, m, m, ¢, C, C,.
* C4c bit ki€m tra c,, ¢,, ¢, dugc tinh nhu sau :
C,=m, ®m, ®m,
¢c,=m, ®m, ® m,
c,=m; ®m, D m,
Vi dy ma cho chit A la : my m, m; m,= 1010
c,=0@21®1=0
= ¢=0008®1=1
c,=120®1=0.

= Viy ma Hamming truyén 13 : 1010010.
* Khi by phan thu thu dugc mot tif m, 6 thé tinh lai 3 gid tri ki€m tra : p,, p,, p, nhu sau :

Pp=¢,®@my®m ®m;=000D1D1=0
P=¢,Om®m,E®m=12020D1=0
P,=Om O&®mEdm=001@0D1=0.
Vip, =p, =p, = 0 = phép truyén khong sai.
* Vi du : phia thu nhan dudc thong tin : 1110010.

=Tacé: p,=000D1D1=0
p=1@0@1®1=1 =p,pp,=110=6.

p,=001®1®1=1
Vay bit th 6 bi sai.
DQH-v2008 TSL&MTTS C3-43
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