Pinh dang dir liéu truyén

Dit liéu duoc truyén trén bus 12C theo ting bit, bit dit liéu duoc truyén di tai mdi canh lén
ctia Xxung dong ho trén day SCL, qué trinh thay d6i bit dir liéu xay ra khi SCL dang & mirc
thap.
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Hinh 5: Qua trinh truyén 1 bit dir liéu

Moi byte dir liéu duge truyén cd d6 dai 1a 8 bit. S6 luong byte ¢6 thé truyén trong mot
lan 1a khdng han ché. Mdi byte dugc truyén di theo sau 1a mot bit ACK dé bao hiéu da
nhan dit liéu. Bit c0 trong s cao nhat (MSB) s& dugc truyén di dau tién, cac bit s& dugc
truyén di 1an luot. Sau 8 xung clock trén day SCL, 8 bit dir liéu di duoc truyén di. Lic
nay thiét bi nhan, sau khi di nhan du 8 bit dit liéu s& kéo SDA xudéng mirc thip tao mot
xung ACK tmg véi xung clock thir 9 trén day SDA dé bao hiéu d nhan du 8 bit. Thiét bi
truyén khi nhan duoc bit ACK s& tiép tuc thuc hién qué trinh truyén hoic két thic.



FE
[ X XXX\ /XX X
MSB acknowledgement acknowledgement | Sr

signal from slave signal from receiver |

byte complete,
interrupt within slave

clock line held low while
interrupts are serviced

SDA |\
|
|
|
|
|

|
|
[
I

scL | S | l 8]
or 1 2 =5 7 8 9 1 2 3-8 9 or
S P
Lsr] ACK ACK LP]
START or STOP or
repeated START repeated START
condition condition
MSC608
HIGH -
SDA
LOW -
HIGH -
5CL
LOW =

Mot byte truyén di c6 kém theo bit ACK la diéu kién bat budc, nham dam bao cho qué
trinh truyén nhan duoc dién ra chinh xac. Khi khéng nhan dugc dung dia chi hay khi
mudn két thic qua trinh giao tiép thiét bi nhan s& giri mot xung Not-ACK(SDA ¢ mic
cao) dé béo cho thiét bi chu biét, thiét bi chi s& tao xung STOP dé két thic hay lap lai
mot xung START dé bat dau qua trinh méi.

Pinh dang dia chi thiét bi

MOi thiét bi ngoai vi tham gia vao bus 12C déu c6 mot dia chi duy nhat, nham phan biét
giita cac thiét bi voi nhau. Do dai dia chi 12 7 bit, diéu d6 c6 nghia 14 trén mot bus 12C ta

c6 thé phan biét toi da 128 thiét bi. Khi thiét bi cha mudn giao tiép véi ngoai vi nao trén



bus 12C, n6 s& giri 7 bit dia chi cua thiét bi d6 ra bus ngay sau xung START. Byte dau

tién duoc giri s& bao gdm 7 bit dia chi va mot bit thir 8 diéu khién huéng truyén.
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MObi mot thiét bi ngoai vi s& ¢6 mot dia chi riéng do nha san xuat ra n6 quy dinh. Dia chi
d6 c6 thé 1a ¢6 dinh hay thay d6i. Riéng bit diéu khién hudng s& quy dinh chiéu truyén di
liéu. Néu bit nay bang “0” c6 nghia 12 byte dir liéu tiép theo sau s& duoc truyén tir chit
dén t6, con nguoc lai néu bang “1” thi cac byte theo sau byte dau tién s& 1a dir liéu tir con
t& giri dén con chii. Viée thiét 1ap gia tri cho bit ndy do con chu thi hanh, con t§ sé& tly

theo gia tri 6 ma c6 sy phan hoi twong tmg dén con chu.

Hién nay c6 thé danh dia chi céc thiét bi trén bus 12C duéi dang 10 bit dia chi. Viéc thuc
hién danh dau dia chi theo khung 10 bit dugc thyc hién néu sau 1énh START ta gui chudi
11110 (s6 nhi phan) ra duong SDA.

Truyén dir liéu trén bus 12C, ché d$ Master - Slave

Viéc truyén dir liéu dién ra gita con chil va con t&. Dir liéu truyén ¢ thé theo 2 hudng, tir
chu dén t& hay nguoc lai. Hudng truyén dugc quy dinh boi bit the 8 R/W trong byte dau
tién (byte dia chi) dugc truyén di.
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MBC604
Truyén dit lidu tir chii dén té (ghi dix liéu): Thiét bi chu khi mudn ghi dit liéu dén con td,
qua trinh thyc hién la:
- Thiét bi chii tao xung START

- Thiét bi chi giri dia chi cua thiét bi t& ma no can giao tiép cung véi bit R/W= 0 ra

bus va doi xung ACK phan hoi tir con t&

- Khi nhan duoc xung ACK béo da nhan dién ding thiét bi té, con chu bat dau giri
dir liéu dén con t& theo ting byte mot. Theo sau mdi byte nay déu 1a mot xung ACK.

S6 lugng byte truyén 1a khong han ché.

- Két thlic qué trinh truyén, con cha sau khi truyén byte cudi s& tao xung STOP bao
hiéu két thuc.



from master to slave

|:| from slave to master

MBC605

Truyén dit liéu tir t& dén chua (doc dit liéu): Thiét bi chu mudn doc dir liéu tir thiét bj td,

qua trinh thuc hién nhu sau:
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. ’ ‘ \— data transferred A
‘0" (write) (n bytes + acknowledge)

A = acknowledge (SDA LOW)
A = not acknowledge (SDA HIGH)
S = START condition
P = STOP condition

- Khi bus 16i, thiét bi chu tao xung START, bao hiéu bat dau giao tiép

- Thiét bi chu guri dia chi cua thiét bi t& can giao tiép cung véi bit R/W = 1 va doi

xung ACK tir phia thiét bi t&

- Sau xung ACK tir con t&, thiét bj t& s& gtri timg byte ra bus, thiét bi chii s& nhan

dir liéu va tra vé xung ACK. s luong byte khong han ché

- Khi mudn két thlic quéa trinh giao tiép, thiét bi chu gui xung Not ACK va tao xung

STOP dé két thuc.
1
777777777 777777777777V 727 7777 77
/S /SLAVE ADDRESS R/W DATA /A DATA A//P
v LLLLLLLLLL LS PP gt p A
i— data transferred —‘
MBC606 (read) (n bytes + acknowledge)



Qua trinh két hop ghi va doc dit liéu: giita hai xung START va STOP, thiét bi chu c6 thé
thue hién viéc doc hay ghi nhiéu 1an, véi mét hay nhiéu thiét bi. Dé thyuc hién viéc do, sau
mot qua trinh ghi hay doc, thiét bi chu lap lai mot xung START va lai giri lai dia chi cta

thiét bi t& va bt ddu mot qué trinh moi.
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depends on R/W bits.

Ché d6 giao tiép MasterSlave 1a ché do co ban trong mét bus 12C, toan bo bus dugc quan
ly bdi mot master duy nhat. Trong ché do nay sé& khong xay ra tinh trang xung dot bus
hay mat dong bo xung clock vi chi c6 mdt con chii (master) duy nhat ¢ thé tao xung

clock.
Ché d¢ Multi Master

Trén bus 12C c6 thé ¢ nhiéu hon mot con cha diéu khién bus. Khi d6 bus 12C s& hoat

dong & ché do6 Multi Master.
CAu hinh chuan giao tiép 12C trong trinh bién dich CCS

1.#USE 12C (options)

Ca #USE 12C (options)

Céc |Options c6 thé la c4c 1énh sau




phén

MASTER
MULTI_MASTER
SLAVE

SCL=pin

SDA=pin
ADDRESS=nn
FAST
FAST=nnnnnn
SLOW
RESTART_WDT

FORCE_HW

FORCE_SW

NOFLOAT_HIGH

SMBUS

STREAM=id

NO_STRETCH

MASK=nn

12C1

Thiét 1ap & ché do master (master mode)

Thiét 1ap & ché d6 multi_master (multi_master mode)
Thiét 1ap & ché do slave mode

Chi dinh chan SCL (pin 14 bit dja chi)

Chi dinh chan SDA (pin la bit dia chi)

Chi dinh dia chi slave mode

Str dung tdc d6 truyén nhanh (Fast)

Thiét 1ap toc do 1a nnnnnn hz

Str dung tde d6 truyén cham.

Khéi dong WDT trong khi cho thuc thi 12C_READ
Bit budc st dung phan cimg khi giao tiép (Khdi
module phan ctng 12C)

Bit budc sir dung phan mém khi giao tiép (Tu tao ma
gia 1ap bang phin mém do CCS tu sinh code)

Does not allow signals to float high, signals are driven
from low to high

Bus dugc st dung khdng phai 1a 12C bus, nhung gan
gidng.

Gé&n mot tén nhan dang dén cong 12C nay. Tén nhan
dang nay c6 thé str dung trong cac ham giéng i2¢c_read
hodc i2c_write.

Do not allow clock streaching

Thiét 1ap mot mit na dia chi cho cac phan c6 hd trg

Vi du: #use 12C(slave,sda=PIN_C4,scl=PIN_C3,
address=0xa0, FORCE_HW, mask=0xDF)
Thay vi st dung SCL= va SDA= day thiét lap chan




giao tiép twong Gmg véi module 12C thir nhét.

12C2 Thay Vi sir dung SCL= va SDA= day thiét 1ap chan
giao tiép twong Gmg véi module 12C thir hai
Khong thuc hién khéi tao khdi ngoai vi 12C, chi khai
NOINIT tao khi khi str dung Iénh 12C_INIT() khi chay chuong

trinh.
C0O mot vai chip cho phép

No ACK is sent until 12C_READ is called for data bytes (slave

only)
No ACK is sent until 12C read is called for the address byte

DATA_HOLD

ADDRESS_HOLD
(slave only)

SDA_HOLD Min of 300ns holdtime on SDA a from SCL goes low

Muc
dich:

CCS cung cép hd trg giao tiép 12C dua trén phan ctng va trén phan mém (dbi véi cac vi
diéu khién khong hd tro module giao tiép i2C bang phan ctng), Tham khao datasheet d6i
v6i dong vi didu khién ma ban mudn 1ap trinh, khdng phai tit ca Pic déu hé tro module

phan cing d6i véi giao tiép 12C.

Thu vién 12C chira dung cic ham dé thuc hién giao tiép. #USE 12C anh hudng dén céc
ham 12C_START, 12C_STOP, 12C_READ, 12C_WRITE and 12C_POLL dén khi #USE
12C tiép theo duoc khai bédo. Cac ham duogc tao bang phan mém ngoai trir khi ban khai bao
FORCE_HW.

Vi
du:

#Huse 12C(master, sda=PIN_BO, scI=PIN_B1)

#use 12C(slave,sda=PIN_C4,scl=PIN_C3, address=0xa0, FORCE_HW)




#use 12C(master, scl=PIN_BO, sda=PIN_B1, fast=450000) //Thiét 1ap toc do la 450 KBSP




