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l. MUC DPiCH CUA DE TAI

Piéu khién thiét bi qua dwong day dién thoai la mot dé tai ma khéng it nguoi da tung
quan tim va theo dudi. Day la mot dé tai hay va c6 rat nhiéu gia tri trong thyc té, dung
dé diéu khién thiét bi tir xa & moi khoang cach , mién sao dién thoai cua ban co thé goi
toi dwoc dia diém co gén thiét bi.

Trong dé tai nay , chiing t6i tao ra mot hé thong di éu khién dong co (dung dong, mo
cura hay chay robot ching han ). Hé thong nay dwoc kiém soat bang mat ma co thé thay
d6i duoc va co su phan hoi toi nguoi dung bing tiéng nhac.

II.  LINHKIEN CAN THIET
1. 8870

8870 1a IC giai ma DTMF . N6 nhan tin hiéu DTMF tir duong day dién thoai sau dé
giai ma thanh 1 s6 4 bit twong ung voi tin hjéu DTMF ma no nhén duoc.
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Hinh 1-C4u tao 8870

Dung 8870, ta co thé biét duoc nguoi dung da bam s6 nao trén ban phim dién thoai , tu
do dua ra tin hjéu diéu khién phu hop.

8870 chua 2 bo loc thong dai , dung dé tach cap tone DTMF nhén dugc thanh 1 tone
thudc nhom tone cao va 1 tone thuéc nhom tone thap. B6 giai ma s6 nam trong 8870
s€ xac nhan cdp tone DTMF nhén duoc |, néu cap tone nhy ton tai trong 1 khoang thoi
gian du dai dinh truoc thi 4 bit ma twong ting ctia n6 sé duge chuyén dén cac ngd ra
Q1—Q4, dong thoi 1 ngit o chan StD duoc sinh.



Fiow Fuhien | Key (ref.) Q4 Q3 Q2 Q1
97 1209 1 0 0 0 1
697 | 1336 2 0 0 1 0
697 | 1477 3 0 0 1 1
770 | 1209 4 0 1 0 0
770 | 1336 5 0 1 0 1
770 | 1477 6 0 1 1 0
852 | 1209 7 0 1 1 1
852 | 1336 8 1 0 0 0
852 | 1477 9 1 0 0 1
941 | 1336 0 1 0 1 0
941 | 1209 S 1 0 1 1
941 | 1477 # 1 1 0 0
697 | 1633 A 1 1 0 1
770 | 1633 B 1 1 1 0
852 1633 C 1 1 1 1
941 | 1633 D 0 0 0 0
Hinh 2 - Ma DTMF
Mach lai
] Voo
T° Voo
- tsia = (RC) Ln[tmj]
SUGT Ve tere = (RC) Ln[f ﬁ)]
ESt AAAA
R
StD »

Hinh 3-Mach lai
Truoc khi dua ra ngoai 4 bit ma twong Gng véi ¢ip tone nhan duoc, bo nhan kiém tra
khoang thoi gian tdn tai cua tin hiéu . Viéc kiém tra dua vao thoi hﬁng RC gﬁ n ngoai
qua ngo Est.

|!



Est 1én cao khico 1 cap tone DTMF duoc nhan dién . ESt con 1én cao chimg nao cap
tone nay con ton tai . ESt 1én cao lam Ve ting 1én. Sau khoang thoi gian t g1p, V¢ vuot
muc nguong V 1g (khoang 2,2—2,5V), 4bit mi twong tng s& dugc chuyén dén chét
ngd ra. Luc nay chan GT kich hoat 1 am Ve tiép tuc ting dén V pp. Cudi cing, sau khi
dung 1 thoi gian ngén dé ch6t ngo ra 6n dinh, co ngo ra mach lai (steering output flag,
StD) 1én cao, bao hjéu riang c¢ip tone nhan duoc da duoc chap nhan va 4 bit mi twong
mg da dugc chuyén dén ngd ra.

Mach 14i hoat dong & ché db trai nguoc dé xac minh nhitng doan ngit quing gitra cac
tin hiéu. Nhu viy, bo nhén se bo qua nhung st ngét quang tin hiéu qua ngén  ciing
nhu nhung tin hiéu qua ngan.

Kha ning ndy cing voi tinh ning cho phép chon thoi hing bén ngoai cho phép nguoi
thiét ké c6 thé diéu chinh hé thong 1 cach phong phu phit hop muc dich hé thong

Cau hinh ngo vao: c6 2 loai cau hinh ngd vao

+ Cau hinh gom 1 ngd vao, ta s& st dung ciu hinh nay

+ Cau hinh gom c¢édp ngo vao sai biét

5V
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Hinh 4-C4u hinh ngo vao

Ngd vao 8870 bao gom 1 opamp c6 ngo vao sai biét va 1 ngudn phan cuc Vref dé
phan cuc ngo vao cua bo khuéch dai 0 VDD/2. R héi tiép o ngo ra cua opamp ( GS)
dung dé diéu chinh d loi cta tin hiéu vao.

Thach anh 3.58MHz dung dé tao dao déng cho 8870.



2. 24c04

24C04 1a bo nhé ndi giao tiép theo chudn I 2C. K&t ndi cua loai bo nho nay rit  don
gian, lai nho gon. Tuy nhién, phan giao tiép cua no voi vi xu li lai phuc tap.

24C04 giao tiép voi vi xu li bang 2 ngd SDA va SCL. SCL tao xung nhip con SDA la
duong du ljéu.

Chuc ning cua 24c04:

+ Truyén dit liéu qua bus 2 day

+ Giao tiép voi puP, trong do pP 1a thiét bi chi, 24C04 1a thiét bi nhan. uP se

quyét dinh ché do lam viéc,

Cac dac tinh ki thuat cua 24C04:

Dung luong 512 bytes (4Kb)

= 24c04 c6 thé luu duge 512 mat ma tro 1én, néu lap trinh tot.

Tan s6 400kHz d6i voi ngudn cung cap 5V

Chu ki clock SCL t6i thiéu 13 2,5us

Thoi gian clock SCL 1én cao tbi thiéu 0.6us

Thoi gian SCL xudng thap toi thiéu 1.2ps

= Vi xu li phai cho trong thoi gian du dé duy tri trang thai

Thoi gian doi trang thai 1én cao tdi da 0.3ps

Thoi gian doi trang thai 1én cao 0.3ps

= ¢6 thé doi trang thai ngay, khong phai cho

Thoi gian BUS ranh  trudc khi truyén du lidu méi (sau 1énh STOP) téi thiéu

1.2ps

Thoi gian chu ki ghi dur liéu t6i da 5ms d6i voi 24c04

Thoi gian can giv o trang thai START/STOP 0.6us

Thoi gian thiét 1ap data (SDA) truoc khi dua SCL 1én cao t6i thiéu 0.1us

Thoi gian dé co data out toi da 0.9us

= phai cho it nhat lus sau khi SCL xudng thap moi bat dau lay du liéu o ngo
SDA

Chuc nang cua cac chan:

SDA: 1a chan d it liéu ndi tiép, co thé truyén dia chi va dir lieu 2 chiéu. Pay la
chan open drain cho nén can méc thém dijén tro pull -off khoang 1k déi voi toc
d6 truyén 100kHz va 2k d6i voi toc d6 400kHz. 1

1 56 chu y d6i voi SDA:

+ Khi chuyén dir liéu SDA chi dugc thay doi khi SCL xudng thap.



+ SDA thay doi khi SCL & cao dung dé bao hiéu diéu kién bat dau (START) va
két thuc (STOP)

- SCL: xung clock dung dé dong bo hoa viéc truyén dix liu
e ngd vao SCL va SDA da co mach loc dé triét tiéu nhidu

3. 4n35
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5. COWECTOR
Hinh 6-Dang bén ngoai cta 4n35 KB

Hinh 5-C4u tao chan cua 4n35
Cautaocua 4n35 gom 1 photoDiode va 1 phtotransistor. Khi co dong qua
photoDiode, 4nh sang phat ra tir photoDiode s& lam photoTransistor dan.

e Ung dung cua 4n35 dung dé tao tin hiéu cho vi xir 1i.
e Daic tinh dong va ap cua photoDiode trong 4n35 nhu sau:
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Hinh 7 - Bac tinh dong, ap cua 4n35



Hinh 8 - So’ d6 chan UM66

bay la 1 IC nhac don gién , gia ré, n6 dugc nap san 1 bai nhac don am . Ta co thé tan
dung né dé tao Am thanh phan hoi cho nguoi dung.

So @6 chan cua UM66 nhu sau:

1 2 3

Out Vin GND

Thong thuwong Vin khoang 3V, dién ap o chan Out khoang 0.8V.
5. ULN2003:

o
-
o
-
o
[

Hinh 9 - So’ d6 khéi ULN2003

Bén trong ULN2003 1a mét loat cac cdp transitor NPN mac darlington theo so do sau:



Input

Hinh 10 - C4u tao mét cip Darlington

Khi dau vao Input 0 muc cao , cip darlington dan cho phep dong d6 ti chan output
xudng mass . Dién ap 0 cong COM co tac dung gidi han ap & ngd Output ,
Voupu>VcomtVp thi toan bo dong db ra ngoai qua céng COM.

Nguoc lai, khi Input o muc thip , cép trasistor khoa lai , khong cho dong d6 vao tu
Output.

Xét trén phuong dién logic thi ¢ thé xem Output la cong dao cua Input . Tuy nhién,
muc cao cua output khong nhat thiét la 5V ma co thé la 12V hay bao nhiéu tuy ngudn
ngoai mac vao output.

Ta se dung ULN2003 lam bo dém diéu khién cho dong co.

6. Dong co buwoc:

d
O_
Phase A z
1I||I|rr|‘|1 (] 5 5
_L9E
Phase A s
O 5
Stator A\ l
Fa A AY

Stator B\ J)u Uél; L‘/

PhaseB v, Phase B

Hinh 11 - C4u tao dong co buwérc

bong co budc loai 6 day co cau tao nhu hinh trén. Phan rotor co 1 nam cham vinh cuu
con phan stator gom 2 nam cham dién duoc gan c6 dinh . Cac cyc cua nam cham dién
stator do chung ta diéu khién, bang cach cap cac gia tri ap o cac chan A, A, B, B, V.



Mot cach don gian dé diéu khién dong co buoc loai nay la cAp sin diénap o 2 chén
Vm=12V, sau do cho cic chin A, A, B, B xudng thip, bién stator trong ung thanh cac
nam cham voi cac cuc khac nhau, hat rotor quay, 1am dong co quay.

I1l. THUC HIEN PHAN CUNG
1. So do khoi:

Hinh 12 — So d6 khéi phan cirng



2. Mach nhan tin hiéu chuong:

Tin hiéu chuéng c6 dang tung chudi hinh sine ngit quing, 2s co, 4s khéng.

A

AWA ,
VY, VY,

Hinh 13- Tin hiéu chuéng

Bién d6 75—90 Vrms, tan s6 25Hz

VCC1
Notes:
C2=0.47u/250V N
C1=10uF/50V
R6'=1.8K L
R7=1.2K -0
4N35
- C3=10uF/50V $
DZ=12V <R
ale _
B 1
. u12 _—D

Hinh 14 - Mach nhan tin hiéu chudéng

C2 ¢6 tac dung ngan dong DC, dong thoi giam bién d6 tin hiéu chudng vao mach cam
bién.

Diode cau dung dé chinh luu tin hiéu vao, ting gip doi tan sb.

C3, C1: loc dé tin hiéu 6n dinh, it nhdp nho. Tan sd tin hiéu qua diode cau duoc ting
gap d6i nén loc dé dang hon

Dz: loc nhiéu , tin hiéu < 12V khong thé di qua.



Opto 4N35: khi c6 chudng, photodiode birc Xa lam phototransistor dan, ngd ra cua
mach cam bién & mirc 0. Ngoai ra, opto con dung dé tach ting cam bién chudng va
tang xur i tin hiéu.

Toém lai: ngd ra cua mach cam bién chuéng & mic
+ 0 khi c¢ tin hi€u chuong
+ 1 khi khong c6 tin hiéu chuéng

3. Mach dong tdi gia:

Notes:
R8=330
R9=8.2K
R10=220
— 3 DZ1=,Dz2=4.7V
vees RE , L 3 R11=2.7K
Q1,02=2N2383 DTMFIN / LINE

2
N/
1 N4007 —
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Hinh 15 - Mach déng tai gia
Mach déng tai gia gom 2 phan:

+ Phan dong ngat relay

+ Phin tao tai gia

Khi co tin hiéu diéu khién tu vi xu [i quango TG thi Q1 dan, tao dong qua relay, lam
dong phan mach tao tai gia

Diode cau o ph?m mach tao tai gié co tac dung ch@)ng dao cuc (tin hiéu dao cuc thuong
dung dé tinh cudc dién thoai).

Tong dai ndi voi cac thué bao thon g qua 2 day TIP va RING. Dong di qua dudng day
nay co gié tri trong khoang 25 mA dén 40 mA (trung binh chon 35 mA)

Tong tro DC khi gac may luén >20 K Q

Tong tro AC khi gac may tu 4KQ dén 10K Q



Tong tro DC khi nhac may <1K (tu 0,2K dén 0,6K ).

Do do, chuc ning cua phan tao tai gia do la thay thé

1 thué bao that su vé mat tro

khang. Tro khang DC cua tai gia se <300, con trd khang AC cta né trong khoang

700Q+30%.

Tu C3 s€ ngan tin hi¢u DC , chi cho tin hi¢u AC mang ndi dung thoai hay DTMF di
qua. O day, chung ta dung 1 bién thé 1:1 dé cach li tin hiéu AC giita phan tin hiéu vao

voi phan xu [i tin hiéu va phan hoi
vao/LINE — tin hjéu phan hoi)

4. Mach nhdn va giai ma tin hiéeu DTMF':

C4 Rr1

1
DTP\/\ .~ R2 :
1_/\/\/\__

0.1uR00K

(DTMF IN — lay tin hiéu DTMF tu bén ngoai

j ~>VCCD
us @
IN+ STOE 10
o cs
4 17
100K VREFST/GT 58K _J 0.1uF
c2 EsT FE——AAAR
T L1 osc1 s FR2—<_IRQ
Y2 11 ‘
1'% Q0 5 QO
10 | 0sC2 01 Q1
5 Q2 ™14 |
[Ic L @3 Q3
0}
MT 8870

Hinh 16 - Cach mac 8870

Néu phat hién ¢ip tone DTMF thi 8870 sinh ra 1 ngat o chan STD, dong thoi 4bit mi
turong ung voi tin hjéu DTMF nhan duoc dua dén cac chdn Q  0,Q1,Q2,Q3. Céc chan

nay dugc dua dén vi xu li.



5. Mach truy xuit bé nhé chira mat ma:

24C04 13 bd nhé ndi tiép , su dung 2 chan SCL va SDA dé giao tiép voi vi xu [i trung

tam. Tandi 2 chan nay dén vi xu li , cac chan con lai

(tre chan ngudn ) ndi dat. Nhu

u18
1ia  vec B [>vccev
21 we L

3 1a2  scL—<BkcL

41 GND  sDA F2—<___BDA

AT2404

Hinh 17 - K&t ndi bé nho

vay, dia chi cua 24C04 khi giao tiép voi vi xu li la 1010000.

6. Mach tao tin hiéu phdn hoi:

Pé phan hoi cac thao tac cua nguoi dung , ta dung chip

UM66 dé tao tiéng nhac. Chan

‘nhacl’ lay nguén tu vi xu [i, chan ‘NHAC’ dua vao dudng LINE sau bién thé 1:1 cia

nhacl D— umes 1

/

V\

2k ‘_I:

D_/\ \ N
5k

——| |—CINHAC

33n

Hinh 18 - Tao tin hiéu phan héi

mach dong tai gia.

Bién tro 5k co tac dung chinh am lyong cua tiéng nhac

Ngoai UM66, ta co thé dung loai chip nhac cua Trung Qudc , gid 1000d/1 con o cho

Nhat Tao.

Ig



7. Mach diéu khién déng co buoc:

1B
2B
3B
4B
B
BE
7B

MicroProcessor

|"wl|(Il(_""I-l‘-'m(..\)I\J‘—L

COM

H2

1C
ac

3C

4c

ac

BC ——

iC

Hinh 19 - Diéu khién déng co bwéc théng qua ULN2003

Loai dong co budc dugce st dung trong dé tai nay khong hoat dong néu cap murc dién

ap 5V, vivay, can phai cap ngudn ngoai
ULN2003 dé giao tiép voi vi xtr i . Luc nay mirc logic cao ciia D 0, D1, D2, D3 twong
g véi 12V. Muc logic cua cac chan iC la nghich dao cua cac chan iB.

8. Vixwli trung taim:

12V chono , dong thoi dung ho dém

VCCK:T
(=]
<

238 1 Po.0AD0 § P2.0ims o
537 PO.1/AD1 > P2.1/A9 |53
T36] PO-2/AD2  P2.2/A10 [5,
3= | PO.3/AD3  P2.3/AL1L 52
TAl 34 | PO.4/AD4  P2.4/A12 [—5¢
nhacl: 33 | PO.5/AD5  P2.5/A13 [
nhac2 32 | PO.6/AD6  P2.6/A14 [5g
nhac3 P0.7/AD7  P2.7/A15
CHUONG Hrio P3.O/RXD [o—_>SCL
3 PLL P3.1/DXD 5 SDA
2 P12 P3.2/INTO (15 1 IRQ1
5 PL3 P3.3/INTL [ 14 -
e P14 P3.4/T0 [~7e—1
I P1.5 P3.5/TL g1
| P1.6 P3.6/WR 37—
P17 P3.7/RD [—H
PXTALL  ALE/PROG —ng
P XTAL2 PSEN [——X
EAvPP 2
RST o
of AT89C51
R11' «
swo_g==
8.2K =
Hinh 20 - Vi xtr [i trung tam
Ta thiét lap cach két n6i nhu trén hinh, trong do:
- Chan P0.0 — P0.3 :di€u khién dong co buoc
- Chan P0.4 ‘nhéc tai gia, tich cuc & muc thap



Chan P0.5 — P0.7 :phét tiéng nhac, phat tin hiéu phan hoi

Chan P1.0

:cam bién chudng (xudng 0 khi co chudng)

Chéan P1.1 — P1.4 :ma tuong ing vdi tin hi€u DTMF nhan dugc
(MSB:P1.1;LSB:P1.4)

Chan P3.0
Chan P3.1
Chan P3.2

. So db mach:

n6i voi SCL cua 24C04
n6i voi SDA cua 24C04
:nhan ngit tu 8870

+¥ = VINNL%Vﬂ 3 —1— } '\s\lgwﬁ %” LED N
= SW DIP-4 DC =
NGUON 5V, 12V sy e
R24 [._GNHAC M}—CHQM NHAC
mNHAC AM THANH PHAN HOI
"= MACH DIEU KHIEN THIET BI
124
ULN2003
DCB 9
1 1 Lo 16
o= 18 1c 2 f/\h@
< 3B 3c g
o+ g 4B ac E | ~—
S 158 50 =2 EZE
COMMH4 5] 11
= BB BC 0
— 7B 7C
STEPMOTOR

Hinh 21(a) - Sor dd mach



VI XU LI

VCCV-

=
<

P0.0/ADO & P2.0/A8 [~55
P0.1/AD1 > P2.1/A9 |55
P0.2/AD2  P2.2/A10 [5,
P0.3/AD3  P2.3/Al11 [
P0.4/AD4  P2.4/A12 [
P0.5/AD5  P2.5/A13 [5
P0.6/AD6  P2.6/A14 [
PO.7/AD7  P2.7/A15 [

PL.O P3.0/RXD -7}
P3.1/TXD

veev. L

RT2

veev. L

4k

=== .30 1
PXTALL  ALE/PROG
18 > XTAL2 PSEN 2 2
vedl— "t Ewwee © ALE/PSEN
R12 1 RST 5]
100 -~ ol ATBIC51
<
=
8.2K =
RTL
1 veev: L 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
4K
RT3
cL veev- 1 8
DA M
RQL
3.3 5
3.4 4
6 3
7
8 1
K

>veev
veeT-
p2 g J21 RELAY DPDT
A 21n0 Y B0 NHAC
A=—ie e 3 o
A 3 % B 4 233% . 7
7 °
A &1 A5 B5
A ER A e
) - i [ >DWVFIN
19 | QIR =
OE O
2 Dz1
I Ry
1 TANGDEM .
N 14
™
a7V
veev<, ‘/4
Pl g
S8 a0 8§ Bo S 3 =
g 5 °ppE—] e
s e ol . ) CAM BIEN CHUONG & NHAC TAI GIA
s3 5 AS B5 [ 2
S2 5 A6 B6 [T 3
s1 a7 B7 [ HUONG
1 o
o18F & veeo
Ei
= us o
= C4  R1 1 o 10
N+ 9 TOE
u1g UIX VY “nW“ w mﬁ S LIOw
a0 vee 2 >veey DTMEIN o, A9 ‘Jook 1 VREFSTIGT P 0.1uF
24 we L . et |28 R
31 scLdt—<BCL Tuv‘q osc1 sto FE5—<JRQ
GND  sDA [F—<__FDA v o |2L o
= AT2404 aerant T.E £ ose2 mm B 2
hacl o6 c o, @ 14 3
e BO NHO NGOAI € e
o
GIAI MADTMF M esro

VI XU LI:
89C51
CRYSTAL 12MHz
Cl10,Cl1=33PF

Cl12=0.1uF
R11'=8.2K
RT1-4=4.7k
R12=100

CAM BIEN CHUONG & NHAC TAI GIA

R6'=1.8K 01,Q2=2N2383
R7=1.2K C1l=10uF/50V
R8=330 C3=10uF/50V
R9=8.2K C8,C9=10UF/50V
R10=220 C15=0.47u/250V
R11=2.7K DZ1=Dz2=4.7V
R16=3k DZ=12V

4N35

GIAI MA DTMEF':

R1, R2 = 100 k 1%
R3 = 6.8 k 1%

C4= 100 nF 5%

C5= 100 nF 10%*

C6 =C2 33pF 10%
X-tal = 3.579545 MHz

Hinh 22(b) - So» d6 mach



IV. Lép trinh:
1. Phdn chinh cua chwong trinh

BEGIN

&
<

\

Sai

CO CHUONG?

A

bung

Sai

DU 5 HOI
CHUONG?

NHAC TAI GIA I

A 4

NHAP MAT MA /

DUNG MAT
MA?

Sai Phim khac PHIM * HAY #

Phim *

A 4

CHAY BONG CO I THAY MAT MA

END




2. Phin nhin mét ma:

&
<

Pung

DO DAI MAT MA sI=0

Sai

<
<
<
y

Bung PHIM #2

PHIM *?

Bung

y

NHAP LAI MAT MA

sl=0 L

TRA VE CHUOI
MAT MA

NHAN MAT MA
THU sl VAO
Passlsl], sl++

END



3. Phin kiém tra mat ma:

O DAI MAT MA

PHAN MAT MA




4. Phdn thay mat ma:

Bung

Pung

Sai




5. Phén didu khién dong co bwoc:

C6 3 ché db hoat dong cho dong co buoc loai 6 day su dung trong dé tai. Muén dong

D 1

+12V
+12V

0 D
| > <
] [
— -
> o
3 D

D 2

Hinh 23 - két ndi véi déng co

co hoat dong trong ché nao thi ta cap cac bit twong ung voi cac chan DO, D1, D2, D3
nhu bang sau:

Normal
Wave Drive full step Half-step drive
Phase 12 34 1234 12345 78
A =po . . . . .
E =D1 . — . s @
A =D2 . . . s »
E =pD3 . . @ . = @

6. Phdn truy xudt bo nho:

Phan lap trinh cho 24c04 duoc danh gia la kho nhat trong toan bo chuong trinh . Phai
nam Ki hoat dong cua 24c04 thi méi lam duoc.

Céc trang thai trén dudong BUS 2 day SDA va SCL:

- BUS ranh

+ SDA va SCL déu Ién cao

+ Trang thai nay phai duoc duy tri it nhat 4.7us giwa mdi lan doc, ghi du liéu
- Bit dau truyén du lidu

+ SDA tir 1 — 0 khi SCL==1: START
- Két thuc truyén du liéu

+ SDA tr 0 — 1 khi SCL==1: STOP



- Nhan du liéu
+ Sau START, SDA c6 dinh khi SCL=1 — nhan dit liéu
+ Dit liéu chi dugc thay ddi khi SCL=0
+ Trong mdi chu ki xung, chi c6 téi da 1 bit duoc truyén
- Xac nhan (ACK):
+ Gitta cac byte dur liéu phai b sung 1 clock dé xac nhan byte

+ Pé xac nhan byte: phai kéo SDA line xudng thap (git SDA==0 suét qua
trinh SCL==1). Viéc nay do 24c04 dam nhén trong qua trinh ghi du liéu.

+ Két thiic byte cudi cung thi khong x4c nhdnmacangi ai phong BUS
(SDA==1 khi SCL==1)

Khoi dong truoc khi dung 24c04

Sau khi reset hé thong hay sau khi STOP, 24C04 can duoc reset theo cac buoc
+ Trong nhiéu nhét 9 chu ki clock

+ Xét xem SDA ¢ & mirc cao hay khong moi khi SCL & mirc cao

+ Néu c6 tao tin hi¢u START

Pac tinh BUS:

+ Piéu kién truyén du ljéu: BUS khong ban

+ Puong data phai 6n dinh khi clock 1én cao

+ Thay d6i du liéu trong ltc clock 1én cao @ng véi dk START va STOP
Danh dia chi

+ Sau START, pP phai chuyén 1 byte diéu khién chira dia chi cua 24L.C04 va 1 bit
R/~W (cho phep doc hay ghi)

+ Byte dia chi ciia 24C04 c6 dang 1010xxxY véi Y 1la R/~W

+ Khi bét dau truyén du liéu, dang bit chuyén qua lai nhu sau: S1010xxxYZ véi
-S: START

-Y:R/I~W

-Z: ACK



+24C04 giam sat BUS lién tuc dé x4c nhan dia chi twong ang cta n6

+ 24C04 phat sinh bit acknowledge néu dang dia chi va n6 khéng & trong ché do ban
(dang & trong qua trinh ghi ndi chang han)

GHIBYTE:

+ Sau loat tin hiéu S1010xxxYZ (Z do 24C04 gay ra) 1a byte dia chi cua dir liéu can
ghi

+ Byte dia chi nay dugc ghi vao con tré dia chi cia 24C04

+ 24C04 xac nhan byte dia chi.

+ P chuyén byte du liéu cho dia chi d3 xac dinh trong 24C04

+24C04 x4c nhan lan nira

+ uP tao tin hi¢u STOP

+ Poi 5ms cho qua trinh ghi (tién hanh trong 24C04)

-Chuy

+ Bo dém dia chi noi s& khong tang 1én ma giir dia chi cii sau khi ghi xong

+ Néu c6 tin hiéu STOP khi chua két thiic diy 1énh ghi thi qua trinh ghi s& duoc hay

+ Néu nhiéu hon 8 bit du liéu du oc giri trudc [énh STOP thi 24C04 x6a cac byte da
load trude d6 va load lai buffer

+ Néu c6 nhiéu byte dugc chuyén trong 1 Iénh thi chi c6 byte cudi duoc luu.

+ Néu c¢6 nhiéu byte duoc chuyén trong 1 1énh thi trong qua trinh truyén , néu byte
cubdi chua du 8 bit thi qua trinh ghi s& bi hay

+ 24C04 dung mach xac dinh ngudng Vce dé tat ché do ghi/xoa logic néu Vee<1.5V
(24AA00 va 24C04) hay <3.8V ddi véi 24C00

XAC NHAN (acknowledge polling)

+ 24C04 khong xac nhan chimg nao chua ghi xong — nhan biét khi nao chu ki ghi két
thuc

+ Khi pP ra [énh STOP cudi day lénh ghi dur liéu, 24C04 bat dau chu ki ghi noi.

+ Khi giri day 1énh ghi S1010xxxYZ, néu 24C04 dang ban thi khong c6 tin hiéu xéac
nhan, phai gui lai day 1énh ghi

Ig



boC

+ Thiét lap nhu qua trinh ghi nhung Y==1
+ C6 3 kiéu doc du ljdu co ban

- Poc tai dia chi hién tai

- Poc ngau nhién

- Boc theo tha tu

(Ghi chi c6 1 kiéu: ghi tai dia chi xac dinh)

e Doc tai dia chi hién tai

+ B dém du liéu tré dén dia chi byte sau cung duoc truy xuat
+ Tu dong tang 1én 1 sau mdi lan doc
+ Sau ddy lénh doc, 24C04 tao tin hiéu ACK va truyén 8 bit du ljéu

+ uP khong xac nhan viéc truyén du 1jéu ma sinh tin hi éu STOP va 24C04 ngirng guri
du lieu

e Doc ngau nhién

+ Phai ¢ 1 dia chi dir liéu thiét 1ap trudc
+ Thiét 1ap bang dia chi trong lénh ghi

+ Sau khi dia chi dir liéu duoc gui thi pP giri tiép START lam qua trinh ghi két thuc
nhung con trd dia chi van nam & vi tri duoc thiét 1ap trong diy 1énh ghi trude do.

= Day 1énh guri di c6 dang S1010xxXY ZXxxXxxXxXZS (Y=0: ghi, Z: do 24C04)
+ Gri tiép ddy 1énh diéu khién véi Y=1 S1010xxxY
+ 24C04 giri ACK va day 8 bit du liéu
+ uP phat sinh tin hiéu STOP
+ B6 dém dia chi s& tro dén dia chi tiép theo sau dia chi vira doc

e Doc theo thir tu

+ Thiét lap ban dau giéng nhu doc ngiu nhién

+ Sau khi doc byte dau tién, khong phét sinh STOP ma tao ACK



+ 24C04 s& tiép tuc guri tiép 8 bit du lidu ké

a. Phdn ghi bé nho

BEGIN

AA A

P
<

START

!

GUI BYTE BIA CHI GHI
CUA 24C04: 0xa0

l Dung

ACK?

|

GUI BYTE BIA CHI CUA
DU LIEU CAN GHI

l Pung
ACK?

!

GUIBYTE DU LIEU
CAN GHI

J’D[Jng

ACK?

|

STOP

}

CHO IT NHAT 5ms CHO
QUA TRINH GHI NOI

|

END

Sai

Sai

Sai




b. Phin doc bé nho

BEGIN

A

AA A

P
<«

START

!

GUI BYTE BIA CHI GHI
CUA 24C04: 0xa0

Sai

GUI BYTE BIA CHI CUA
DU LIEU CAN POC

ACK? Sai

GUI BYTE DIA CHI
DOC CUA 24C04: 0xal

'

ACK? Sai

l Pung

PDOC BYTE DU
LIEU TU 24C04

l

STOP

END
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7. DPoan code chinh cua chwong trinh (viét bing C)

#include <reg51.h>
#include <intrins.h>
#define NGATO O
#define NGAT1 3
//timerl
#define max 40

typedef unsigned char ii;
sbit kochuong=P1"0;
sbit taigia=P0"4;

sbit SDA=P3"1;
sbit SCL=P370;
sbit kongat=P3"2;

sbit B3=P1"1;
sbit B2=P1"2;
sbit B1=P1"3;
sbit BO=P1"4;

sbit nhacl=pP0"5;
sbit nhac2=P0"6;
sbit nhac3=P0"7;

ii pass[max];

ii npas,sl;

bit started, xong;
ii buoc;

ii nwait;

void delay(int t)

{

int j;

for (J=0;73<1000*t;j++)
_nop_ () ;

}

void delay i2c()
{

while (0) ;
while (0) ;

}

void start i2c()
{

SDA=1;

SCL=1;

delay i2c();
SDA=0;

delay i2c();
SCL=0;

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

delay i2c();

}

void stop i2c()

{

SDA=0;

SCL=0;

delay i2c();

SCL=1;

delay i2c();

SDA=1;

delay i2c();

}

ii rx i2c(ii ACK)

{

ii d=0, x;

SDA=1;// tha noi cong
// qua trinh doc du lieu tu
ngoai wvao

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

{

d<<=1;

SCL=1;

while (SCL==0) ;

// khi da co canh len thi doc
du lieu tu ngoai wvao
delay i2c();

if (spA) d|=1;

SCL=0;

}

//

// tao xung ACK luu y la co
xet xem la co can tao xung ACK
khong

if (ACK) SDA=0;

else SDA=1;

SCL=1;

delay i2c();

SCL=0;
SDA=1;//release the SDA line
return d;

}

bit tx i2c(ii trans)

{

ii x;

bit ACK;

SCL=0;

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

{

if (trans&0x80) SDA=1;
else SDA=0;
trans<<=1l;



103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

SCL=1;

delay i2c();

SCL=0;

delay 1i2c();

}

//giai phong duong truyen de
doi tin hieu ack

SDA=1;

SCL=1;

//

delay 1i2c();

while (SCL==0) ;

ACK=SDA;

SCL=0;//pull down all line
return ACK;

}

void write(ii dc,ii dl)
{

bit ok=0;

while (!ok)

{

start i2c();

if (tx i2c(0xA0)) {continue;}
if (tx i2c(dc)) {continue;}
if (tx i2c(dl)) {continue;}
stop_i2c();

delay(3);//chu ki ghi du lieu
ok=1;

}

}

ii read(ii dc)

{

ii d;

while (1)

{

start i2c();

//tao dia chi de doc

if (tx i2c(0xA0)) {continue;}
if (tx i2c(dc)) {continue;}
start i2c();

if (tx 12c(0xAl))
{continue;}//read

d=rx i2c(0);//doc 1 byte voi
xung N ACK

stop 1i2c();

return d;

}

}

155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

void cho (int t) //cho
ts

{

int i;

for (i=0;i<t*20;i++)

//cho 50ms

{

TMOD &= 0xf0;

TMOD |= 0x01;
ETO = 0;

THO = 0x6f;
TLO = 0Oxff;
TFO = 0;

TRO = 1;
while (!TFO0);
TRO = 0;

void nhanchuong ()

{

ii dem=0;

long t;

P2=0x0f;

while (kochuong) P2=~P2;

while (dem<5)

{

dem++;

P2=dem;

cho (1) ;
//tranh nhieu

while (!kochuong);
//2s co chuong

t=0;
cho (2) ;

//tranh nhieu
while ((kochuong) && (£t<50000))
t++;
if (t>=50000) //qua 4s ma
khong co chuong do lai
{dem=0;
P2=0x0f;
while (kochuong) P2=~P2;//doi
den khi co chuong lai
1
1
}

bit ok()



208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

ii i;

npas=read (0) ;

if (npas!=sl) return O0;
for (i=1;i<=npas;i++)

{

if (pass[i] !=read (1))
return 0;

}

return 1;

}

void delaydc ()

{

ii i;

for (1=0;1<300;1i++);
}

void mocua ()
{

ii i;

for (i=0;1i<240;i++)
{

PO0&=0xf0;
PO+=1;
delaydc () ;
PO0&=0xf0;
PO+=2;
delaydc () ;
P0&=0xf0;
PO+=4;
delaydc () ;
P0&=0xf0;
PO+=8;
delaydc () ;

}

}

void err ()
{

EX0=0;
nhac2=1;
cho (5);
nhac2=0;
EX0=1;

}

void startPass()
{

EX0=0;

nhacl=1;

cho (5) ;

nhacl=0;

EX0=1;

261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313

}

void accept ()
{

EX0=0;
nhac3=1;

cho (5) ;
nhac3=0;
EX0=1;

}

void changePass ()

{

ii i;

switch (P2)

{

case 11: {sl1=0;
break; }

case 12: { EX0=0;

write (0,sl);
for (i=1;i<=sl;i++)

write (i,pass[i]);

accept () ; xong=1;
break;}

default: { sl++;
pass([sl]=P2; }

}
}

void run ()
{
switch (P2)

{
case 12: {EX0=0;

accept () ; mocua () ;
xong=1;
break; } //mo cua

case 11: {buoc=1l; sl1=0;

startPass () ;
break; } //thay mat
khau
}
1
void checkPass ()
{ switch (P2)
{
case 11: {sl1=0; startPass () ;

break; }

startPass () ;



314 case 12: { if (ok()) 367 cho(l);

315 {buoc=2; 368 }

316 accept();} 369 )

317 else 370

318 {err(); xong=1; } 371 void timerl init()

319 break;} 372 ¢

320 default: 373 TMOD &= 0xOf;

321 ({sl++; 374 TMOD |= 0x10;

322 pass[sl]=P2; 375 TH1 = 0;

323 delay(1000); 376 TL1 = 0;

324 //chong nhieu 377 TR1 = 1;

325 378

326 ) 379

327 } 380 void wait () interrupt NGAT1
328 381 //cho 65535 us
329 382 ¢

330 383 nwait++;

331 void poll() interrupt NGATO 384 if (nwait>200) xong=1;
332 //cho IRQ\ xuong thap 385

333 ¢ 386 main/()

334 p2=(ii) ((ii)B3<<3)+((ii)B2<<2) 387 {

335 +((ii)Bl<<1)+(ii)BO; 388 //NHAP MAT KHAU BAN DAU VAO
336 EX0=0; 389 NHO

337 P0=0; //tat tieng 390 //inPass();

338 nhac 391 //confirm();

339 nwait=0; //thoi gian 392

340 nguoi dung khong tac dong 393 while (1)

341 switch (buoc) 394 ¢

342 {case 0: {checkPass(); 395 xong=0; buoc=0;

343 break; } 396 nwait=0;

344 case 1: {changePass () ; 397 TR1=0; EA=EX0=ET1=0;
345 break; } 398 P0O=P1=P2=P3=0xff;

346 case 2: {run(); 399 nhacl=nhac2=nhac3=0;
347 break; } 400 nhanchuong() ;

348 401 taigia=0;

349 while (!kongat); 402 EA=EX0=ET1=1;

350 ExX0=1; 403 timerl init();

351 404 startPass();

352 405 while (!xong) P2=nwait;
353 void inPass () 406 1}

354 ¢

355 ii i;

356 write(O0,8);

357 for (i=1;i<=8;i++)
358 write(i,i);

359

360

361 void confirm()
362 ¢

363 ii i;

364 for (i=0;i<9;i++)
365 {

366 P2=read(i);



