NGUYEN TAC PONG BO BYTE
(KY TU)

« Mach diéu khién truyén nhan duogc 1ap trinh dé
hoat dong vai so bit bang nhau trong mot 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 hoac 1.5 hoac 2 bat
biéu dién su két thuc ctia 1 ky tu (stop bit)



NGUYEN TAC PONG BO BYTE
(KY TU)
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START/STOP BIT TRONG TRUYEN BAT
DONG BQ

* Phan biét start bit cua ky tu hién hanh va:
— stop bit cua ky tu truoc
— trang thai ranh (1dle)

» T6i thiéu c6 mdt bién doi (1-> 0 ->1) giita cac
ky tu lién tiép nhau

« S6 stop bit nhiéu hay it tuy thudc vao yéu cau



MSB & LSB

» Bit c6 trong so thap nhat (LSB) duoc
truyen trude, bit ¢ trong sO cao nhat
(MSB) dugc truyén sau cung
— LSB: Least Significant Bit
— MSB: Most Significant Bit



NGUYEN TAC PONG BO

KHUNG (FRAME)

» Cac ky tu dugc truyén theo tirng khoi — khung
tin (frame)

* B0 thu can biét luc nao bat dau va luc nao két
thuc mot khung

* Pong khung bang ky tu STX (Start of Text) va
ETX (End of Text)

STX A B ETX

— Nhan duge STX: bat dau khung
— Tiep tuc nhan cac ky tu cho dén khi nhan duoc
ETX
* Néu ndi dung ctia khoi dit liéu c6 chira ky ty STX hay
ETX?7?



KY TU DLE

DLE (Data Link Escape) 1a ky tu thém vao
nham khac phuc van dé néu trén

Bit dau 1 khung 1a DLE STX

Két thuc 1 khung 1a DLE ETX

— Néu trong khéi dit liéu xuat hién 2 ky tu lién tiép
DLE STX hay DLE ETX 2?2

Néu trong khoi dit ligu Xuat hién ky tu DLE thi
thém 1 ky tu DLE lién ké

— Phia thu s€ tu dong loai1 bo 1 DLE



KY TU DLE
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NOI DUNG

3.1 Cdc khai niém co ban vé truyén so
lieu

3.2 Théng tin noi tiep khéng dong bé

3.3 Théng tin noi tiép dong bo

3.4 Mach diéu khién truyén so liéu



KHAI QUAT

Hiéu suat truyén bat dong bo thap do dung
start va stop bit

Dépg b0 bit cua truyén,bét dong bd tré nén
thi€u tin cay khi tang to¢c do truyén

=> Sir dung truyén dong bd

C6 2 lugce d6 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 bo bit trong 2 cach
— Nhung thong tin dinh thot vao tin hi€u truyén (Sau
do may thu s€ tach tin hi€u dinh thoi ra)

— May thu ¢6 1 dong ho cuc b duge giit dong bo
vO1 tin hi€u thu nho vong khoa pha so (Digital
Phase Lock Loop)



NGUYEN TAC PONG BO BIT

a)Ma hod xung dong ho
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NGUYEN TAC PONG BO BIT

b)Duing DPLL
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NGUYEN TAC PONG BO BIT

c) Phoi hop hai cach trén
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MA HOA XUNG DONG HO

M3 ho4 xung dong ho (ma hoa nhip): clock
encoding

* Nhip dugc nhing (ma hod) vao trong tin hi¢u
phat va phia thu sé tach nhip

* Cach ma hoa nhip vao tin hi¢u thu’(‘)’ng duogc
thuc hién vo1 ma duong day hay con goi la
bién doi so - sO



NGUYEN LY KIEM SOAT PONG BO

— Truyén dong bo dinh hudng ky tu

* Character-oriented synchronous transmission

e Dung cac ky tu diéu khién : SYN, STX, ETX, DLE.
— Truyén dong bd dinh hudng bit

* Bit-oriented synchronous transmission

» Dung cic mau bit diéu khién (flag byte or flag pattern)



TRUYEN PONG BO PINH
HUONG KY TU
* Phia phat sé thém vao 2 hoac nhiéu ky tw SYN
trude va két thuc moi khoi ky tu
— Nhim duy tri déng bo bit

— DPong bo ky tu
1 Diraction of transmission
'f: p Time —
SYN | SYN | STX ] ETX
-+ e = "r'lr L =
Character Start of frame Frame contents End of frame

synchronization  character (printable characters) character



TRUYEN PONG BO PINH
HUONG KY TU

e Khi may thu d3 dugc dong bo bit thi nd bat dau ché
do bat so licu
— Dich dong bit trong mot cira sO 8 bit khi tiép nhan 1 bit moé1

— Kiém tra xem 8 bit sau cung c6 diing bang ky tu dong bd

hay khong
< ] Direction of transmission Time
SYN SYN SYN S5TX Frame contents
... 00|01101000{01101000{01101000|01000000|011001111 ...
. I 111
Receiverenters | | | | | 110
e ST
T ™
M all

Receiver I:h=:,lzl.=.-cl;L=rrIl T
SYM character Receiver in character synchronization



TRUYEN PONG BO PINH
HUONG KY TU

» Dit liéu truyén dugc dong goi bang STX-ETX
hoac DLE STX — DLE ETX
Additional DLE inserted

1 Direction of transmission 5
& Tima —>
oo |sN | svn | DLE | ST .-..- DLE | ETX | +-
4 4 4 I 4 *
Character  Starf of frame Frame confents End of frame

synchronization  character (binary data) characler



TRUYEN PONG BO PINH
HUONG BIT

» Kiéu truyén dinh huéng ky tu véi viéc sir dung
ky tu SYN, STX, ETX, DLE c6 hiéu suat kém
— Sur dung dinh huéng bit

» Dung chudi ky tu 8 bit 0111.1111 cho trang
thar duong day ranh

» Mau ¢ 0111.1110 duge dung cho bat dau va
két thuc ciia mot khung



TRUYEN PONG BO PINH
HUONG BIT

1 Direction of transmission

Lineidle 0111111101111111)01111110

01111110
¥

Opening flag

‘mm

1100111111101

L > 4
Opening flag ~ Frame conlents

111:1114:11311111--&11

Additional zero bits inserted

Closing

Frame contents

Chudi 5 bit 1 lién tiép -> chén 1 bit 0

"

+

flagy

I:I*I‘I*I’I*I‘Ilil’l

Closing flag



* Sir dung mau bit preamable 10 bit 1010101010

TRUYEN PONG BO PINH

HUONG BIT

dé giup cac tram c6 thé bam dong bo
 Ké dén 1a mau 8 bit 10101011 cho bat dau va

két thic 1 khung

101010...10

10101011

Frame contants
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length byles

Fixed tal



TRUYEN PONG BO PINH
HUONG BIT

e Jbit: cung mirc dién ap bit trudc do

= Dung vi pham bit T e
s VI phs * K bit: Pao murc dién ap bit trudc do
||
Preamabhble JEO OO0 JE1JK 111
i o o P
Frame contents End of frame
delimiter
Manchester encoded bit
stream with bit viclations
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—_—
—
—»l:_
—



NOI DUNG

3.1 Cdc khai niém co ban vé truyén so
lieu

3.2 Théng tin noi tiep khéng dong bé

3.3 Théng tin noi tiep dong bé

3.4 Mach diéu khién truyén 5o liéu



CAC IC CHUYEN DUNG

v UART (Universal Asynchronous Receiver Transmitter)

v USRT (Universal Synchronous Receiver Transmitter):mach nay dong bo thién
huong ky tu,

V' USART cd thé hoat dong theo UART hay USRT tuy chon

V' BOPs (Bit-Oriented Protocol circuits) mach nay dong b thién hucng bit

v UCCs (Universal Communication Control circuits) ¢0 thé 1ap trinh cho ca 3 loai
trén (UART,USRT hay BOPs)
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Hinh 3.4 So dé khéi tdng qudt cia UART




UART

RTS
CTS
DSR

DTR

Bidu

- Txp
cu
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Common
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RTS
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Txp Mdy
tinh
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Common

Hinh 3.5 Giao ti€p truyén hdt cit dong bo don gidn giita mot
mdy tinh vi mét ddu cudi sd ligu.
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