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« GIOI THIEU

« GIAO THU'C TRUYEN DU LIEU BAT
DONG BO
— UART (RS232)

+ GIAO THU'C TRUYEN DU LIEU DONG
BO
—12C
—SPI

NOI DUNG

RUYEN DU LIEU NOI TIEP

+ ...Serial communication is the process of
sending data one bit at a time, sequentially,
over a communication channel or computer

bus*...
one after another.
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Parallel/serial
converter
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Serial/parallel
converter

*https://en.wikipedia.org/wiki/Serial_communication
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RUYEN DU LIEU NOI TIEP

+ Tén it day dan va cdng két ndi > giam gia thanh

+ Khoang cach truyén dan I&n

+ Nhiéu IC va thiét bi ngoai vi tich hgp s&n module
truyén di liéu ndi tiep

O

« Téc dd truyén dan thap (tai thoi diém hién tai)
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e Ung dung

* Giao tlep Vi IC v6i IC (microcontroller), gitra may tinh
v6i IC va thiét bi ngoai vi

(4i) TRUYEN/NHAN DU LIEU NOI
TIEP BAT DONG BO (UART)

» Universal asynchronous

receiver/transmitter (UART ['ju:a:rt/), 1a mot

th|et bi cia may tinh dé truyén/nhan div liéu

ndi tlep b4t ddng bo véi dinh dang va téc do

c6 thé thiét lap dwoc*

Binh dang thuwdng gap: 8 bit di liéu + start

bit + stop bit + (panty bits); mlrc dién ap tin

hiéu phu thudc vao phan cirng bén ngoai

+ Téc d6 thwong st dung 9600 bauds (9600 bit
per second); khéng can tin hiéu clock

*https:/en.wikipedia.org/wiki/Universal_asynchronous_receiver/transmif

UART, SPI, 12C
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Synchronous Asynchronous
Peripheral SPI PC UART
Max Bit Rate 10 Mbit/s 1 Mbit/s 500 kbit/s
) Paint-to-point (R5232)
Max Bus Size | Limited by no. of pins 128 devices S v
Number of Pins | 3+ x C5 2 2
Longer distance, improved
Pros Simple, low cost, high | Small pin count, alows | 1 o;cq immunity requires
spes multiple masters
transceivers)
— Single master, short Slowest, short distance | "€94ITeS accurate clock
distance frequency
) Interface with terminals,
Typical Direct connection 10 Bus_conne(:wom with personal computers and
P ASICs and other peripherals on same
bl eripherals on same PCB | PCB other data acquisition
penp systems
:sr’l‘:s‘fEPROM‘ (2500 | coial EEPROMS
: (24C0K series), RS232, RS422, RS485,
Examples MCP320X AD converter, | 'y pgayy tempera- | LIN bus, MCP2550 IrDA
ENC28160 Ethernet
ool ture sensors, MCP322x
MCP251% CAN controller,, | /0 converters

UART

+ Dinh dang khung di¥ liéu (8 bit di¥ liéu, 1 bit
start, 1 bit stop, khong c6 bit parity)

- J

UART with 8 Databits, 1 Stopbit and no Parity

Sampling Points

BEERERERER.

Bus ldle

Start Bit

iBitOBit1iBit2}

3 {Bit4iBit5Bit6!Bi

VT

8 Data Bits

Lowest Bit

Bus Ildle

1 Stop Bit
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UART

W T, 30 (Vi du trén VDK 8051)

« Thiét lap tbc d6 baud (9600) > Khéi tao Timer
+ Kiém tra dwéng truyén > Thanh ghi SCON (TI)
« Truyén 1 byte > Thanh ghi SBUFF

- Thiét 1ap téc d6 baud (9600) > Khai tao Timer
« Kidm tra dwdng truyén > Thanh ghi SCON (RI)
* Nhan 1 byte - Thanh ghi SBUFF

ART: GIAO TIEP MAY TiNH

* PC (USB) < PL2303HX < 8051 (TX,RX)

http://linhkienvietnam.com

I
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PL2303HX (USB to UART converter)

m  Nhan (Vi du trén VDK 8051) —]
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ART: GIAO TIEP MAY TiNH

8051(TX,
RX)

!
MAX232

23
£528S681V
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ART: BLUETOOTH MODULE

38483]"

0
HCOS (BT Module)

GADGETRONICX
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(o) UART: GSM MODULE
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The SPI Master and SPI Slave Basic Connection

s

SPI
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» Serial Peripheral Interface (SPI) la giao
thirc truyén/nhan di liéu noi tiép dong bod
do Motorola phat trién

+ La giao thirc song cong (full-duplex), st
dung kién trac master-slave(s), toc do

+ DGi khi con goi la giao thirc 4 day (four-
wire) vi str dung 4 day két n6i (MOSI,
MISO, SCK, SS)

truyén di liéu cao 1én dén 10 Mbps

SCLK

MOSI

P MISO
Master SS1
582

583

Tai mbi  thoi
diém Master chi
giao ti€p véi 1
slave bang cach
cho slave do
hoat dong ->
SSi=0

¥ SCLK
» MOSI SPI
MISO Slave
» S5
t+— SCLK
» MOSI SPL
MISO Slave
P S
— SCLK
» MOSI SPI
MISO Slave

iy
QPI: 1 MASTER MULTI-SLAVE
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“SPI: NGUYEN LY HOAT BONG “SPI: NGUYEN LY HOAT BONG

Master Slave m-- CPOL=0
[ = ] [ = | SEEE SCK croc=
| sauey, 0 0 O ss - ~
s JONEIECIEGE| 1 0 1
4 iso | 2 1 0 Cycle # DO s e s e 7 e
CPHA=0 MISO IO e (s]0E
L, . . L, 3 1 1 MOSI DOz G e s e (7 e G
* Master khdi tao két ndi va dieu khién két ndi (tao
xung SCLK, tin hiéu SS), truyén/nhan di liéu; Cycle # EO G A s e T ram
Slave chi truyén/nhan di liéu . CPHA=1 MISO O i s e T Io
+ M®éi chu ky xung SCLK, 1 bit tr Master truyén tdi MOSI O Xz s Le (T X80
Slave trén dwong MOSI; dong thoi 1 bit tir Slave ) i N R
truyén dén Master trén dwong MISO CPOL (Clock Polarity): Cyc tinh xung déng bd
I CPHA (Clock Phase): Pha ciia xung dong bo I

() - () .y
“SPI: NGUYEN LY HOAT BONG ““SPI: GIAO TIEP V&1 EEPROM 25LC256

ol tao SPI modes 0
+ At CPOL=0 (the idle state is 0 and active state A e BT Tarapy T e Do cann mona)
is 1): J’ :
_ SPI Cs = 1;
— For CPHA=0, data are captured on the clock's rising //Gui mot by  SPI_SCIK = e
edge (low—high transition) and data is output on a void Soft SPL  SPI MISO = void)
rf Y age ] SPI_MOSI =
falling edge (high—low clock transition). ansignea}

— For CPHA=1, data are captured on the clock’s falling
edge and data is output on a rising edge.

for (1=0;1<8;1++)

* At CPOL=1 (the idle state is 1 and active state ' L (£&0x80) =—0x0)
|S O) eIEEEFZ[J-(OSZ[ = 1:
— For CPHA=0, data are captured on clock's falling SPT_MOST = 0;
edge and data is output on a rising edge. SBI SCIZ = 1; //Lay meu DL E = 0; //ch v
— For CPHA=1, data are captured on clock’s rising edge b <= 1; o
and data is output on a falling edge. ! . SPI_SCLE = 0; //Chot DL de trayen di J
i
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* Inter-Integrated Circuits (I2C) bus la
chuén truyén/nhan di liéu noi tiép dong
bd do Philips phat trién nhirng ndm 1980,

* La glao thirc multi-master, multi-slave -
trén cing 1 bus ¢o thé& nhidéu master, nhiéu
slave, téc do dir liéu lén dén vai Mbps
(théng thwdng 100 kbps)

» Con goi la giao thirc 2 day (Two-wire:
SDA, SCL)

\?‘I‘?C NGUYEN LY HOAT DONG

signal from slave signa irom racenver

| Pl
| byte complets, .
| Interfupi within save to
clock i hoid low whl
| interrupts aro I
_’J\M J\J\f\_f\fU H
o o
Sr P
or STOP
ropanted START ropentod START
condiuon condiion

« Ché do 1 master — 1 slave
— START (master) > ADDRESS(7/10bit) + RIW (1 bit) €
ACK > DATA (8 bit) € ACK > STOP (master)

— START (master) > ADDRESS(7bit) + R/W ...& NACK
(slave) > STOP/REPEAT START (master)
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N
(sifln)
= |2C
Q@Rp Vdd
SDA
i il ' i f—ScL

uC ADC DAC uC
Master|| Slave || Slave || Slave

« Master: Thiét lap phién va truyén/nhan di liéu, truyén xung
clock
+ Slave: Truyén/nhan d liéu ‘
« SDA (Serial Data): Bus di liéu 2 chiéu .
. SICL (Serial Clock): Bus xung dong b chiéu tr master >
slave
+ Bus SDA va SCL duoc kéo 1én ngudn bang dién tré treo
(thuwong 4,7kQ vei Vdd = 5 V) !

() . ]
QI??C: NGUYEN LY HOAT BONG

START  ADDRESS RW ACK DATA ACK DATA ACK STOP
condition condition
« Binh dang di liéu:

— START: SDA cao - thap + SCL cao
STOP: SDA thdp - cao +SCL cao
Salve ADRRESS: 7 bit (hoac 10 bit) > tbi da 128 thiét bj

DATA: 1 byte (8 bit)
R/W: 0 - ghi DL tlr master > slave; 1 - doc di liéu ti slave > ma.ste!

ACK/NACK: 0: ACK - thanh céng; 1: NACK > khong thanh cong
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“5C: NGUYEN LY HOAT DONG

+ Master ghi di¥ 1éu Ién Slave

|;/S%SLAVE ADDRESS R/V_Vj A ?DATA% A VDATA% AA %’ﬁ

‘0" (write)

7
/] from master to slave

I:‘ from slave to master

MBC605

I— data transferred J

(n bytes + acknowledge)

A = acknowledge (SDA LOW)

A = not acknowledge (SDA HIGH)
S = START condition

P = STOP condition

(i .
“2C: NGUYEN LY HOAT DONG
« MASTER KET HOP DOC/ GHI DU LIEU TU

SLAVE: HOAC GIAO

TIEP SLAVE KHAC

— Trong chu trinh START va STOP, master ¢c6 thé
doc/ghi nhiéu lan, hoac giao tiép slave khac bang
cach repeated START - G lai trang théi

_—
Es % SLAVE ADDRESS %lej A ‘ DATA ‘ AR Sr’gSLAVE ADDRESS’fRWa it\ ‘ DATA ‘NE gp/jl

| |_(nbytes T | (nbytes |

 “ack)* J \\ +ack.)*

read or write
read or write direction
of transfer

B may change
notshaded becauss Sr = repeated START condition at this point.

transfer direction of
data and acknowledge bits
depends on R/W bits.

mBceo7
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“9C: NGUYEN LY HOAT DONG

* Master doc di¥ liéu tir Slave

1
gs SLAVE ADDRESS Rle A| DATA %A DATA W{gpﬁ
| |— data transferred J
MBC606 (read) (n bytes + acknowledge)

(i ..
“12C: NGUYEN LY HOAT DONG

START > Truyén

Nhin

Buffer = databit

BufferFull 7

Read Buffer
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I2C: GIAO TIEP VOI DS1307

« Cai dat thoi gian: Ghi di liéu tr master - slave
« Doc va hién thi thdi gian: Boc DL tiv slave > master

U1

e

(0xD0)
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PIA CHi DS1307: 1101000
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