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Chwong 1. Tong quan vé cam bién va Arduino

1.2 Séng siéu am.

a)  Pinh nghia: S6ng siéu &m 1 nhitng song co hoc ¢6 tan sé 16n hon
20Khz. Boi vay n6 nam ngoai khoang &m thanh ma tai ta c6 thé nghe duoc. Mot s6
loai vat nhu ong, doi c6 thé cam nhan dugc s6ng siéu am.

b)  Tinh chat:

Séng siéu am la song doc: tic 1a giao dong ciing chiéu vai chiéu lan truyén
song. Siéu &m chi truyén trong moéi trudng gidn no (trir chan khdng). Séng am tao
nén mot sic ép 1am thay doi &p luc modi trudng. Tai mot vi tri nao d6 trong modi
truong, ¢ nira chu ky dau ciia song ap luc tai d6 tang, trong nira chu ky sau lai giam
gay ra hiéu tmg co hoc cua siéu am. Su chénh léch 4p suat giira hai pha nay la rat
160, va ty 1& véi tan s6 siéu am. Nudc va to chie co thé chiu sy bién thién &p suat
dé bi pha huy & pha gidn na, gay nén hiéu ang tao 10.

Téc do lan truyén cua siéu am phu thuéc vao ban chat va nhiét do moi
truong truyén am, khdng phu thudc vao tan sé. Toc do truyén am trong khdng khi
|4 rat thap khoang 342ny/s, trong co thé khoang 1540m/s.

Ndng Iwong siéu am: 1a dong ning dao dong va thé niang dan hoi cia cac
phan tir trong moi truong, dugc tinh theo cong thic sau:

| I -
E=-r.o.a- =ka.f-
er::- a a (1)

e: nang luong siéu am;
r: mat do moi truong;
o =2xf;

f: tan sb siéu am;

a: bién d6 siéu am.

Cuong do siéu am: 1a nang luong siéu am truyén qua mot don vi dién tich
dat vudng goc véi phuong truyén song:



[=o.v=ka’flv )
I: cuong do6 siéu am (W/cm2);
V: van toc truyén am.

Nhu vay cudng do siéu am ty 1¢ thuan voi binh phuong cta tan sé va binh
phuong cua bién d6 song.

C) Ung dung ciia séng siéu 4m trong cudc song

Song siéu am dang dugc tng dung trong nhiéu nganh nghé khac nhau nhung
cac nha nghién ctru cho rang, giéi han Gmg dung cta chung van ¢ thé tiép tuc mo
rong.

Sir dung séng siéu Am dudi chudt, diét con trung

Nhu da dé cap ¢ trén, siéu 4m 1a loai séng c6 tan s6 cao hon nhiing gi tai
ngudi co thé nghe thay, nhung cac loai xdm nhép c6 thé phat hién ra ching. Chinh
vi vay, song siéu 4m d3 dugc st dung dé xua dudi chudt va cac loai con tring giy
hai nhu mudi, gian,...

May dudi chudt 1a nhimg thiét bi nho phat ra séng am tan s cao ma loai
dong vat nay khong hé thich thu. Khi thiét bj hoat dong, sy xuat hién cta siéu am
gidng nhu chiéc khoan 16n voi am thanh chéi tai, kho c6 thé dung hoa, khién chung
khiép so va phai bo di.

Ung dung ciia séng siéu Am trong y hoc

Ung dung soéng siéu 4m trong y hoc déng vai trd quan trong, ching duoc
mg dung chu yéu trong hoat dong siéu am, tham kham cho ngudi bénh dugc goi 1a
“siéu &m chan doan”.

1.2 Cam bién siéu am.

a) Khéi niém:

Cam bién siéu am 2 thiét bj dién tir dugc dung d€ Xac dinh vi tri cua cac vat
thdng qua phat song siéu am.
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b)  Cdu tgo:

Cam bién thu phét siéu am cha yéu xay dung trén tinh thé ap dién
(Pieozoelectric). Véi cac ngudn thu phat siéu &m cbng suat thuong sir dung kim
loai giao (magnetostrictive) hodc gom ap tir. Thach cao 14 tinh thé ap dién thdng
dung nhat. Trong qué trinh gia céng vat liéu, tinh thé ap dién duoc hinh thanh véi
cac luong cuc dién phan tur co6 dinh hudng trude (hinh 1.2).

:i ) %%% E JE JF 1

jif %%% E o JE 1
ninin _%%%_ o o |

;;; %%% b e .

(HHinh 11 (O) () Hinh12 d—) @ tinh 13 ©

Ban ap dién thu Ban ap khi chua Ban &p dién m¢o

nho kich thudc kich thich rong kich thude

B6 cam bién dién c6 thé méc trong mach kiéu cong huong hoic ¢ thé kich
thich phat siéu &m bang tin hiéu sin ¢ tan sb thich hop. Viéc kich thich bang xung
vudng goc cling ¢6 tac dung tuwong tu nhu séng sin. Xung kich thich tac dung vao
cam bién ap dién s& sip xép thang hang cac ludng cuc dién phan tir dan dén 1am
dao dong do rong cua tinh thé. Céac hinh trén md ta phan @ng caa cam bién vai cac
xung kich thich : cam bién bi thu hep (hinh 2) khi cac ludng cuc phan tir sap xép
theo chiéu doc, con trén hinh 3 cam bién mé rong khi cac ludng cuc phan tor sap
xép theo chiéu ngang. Dao dong co hoc ndy duoc truyén ra méi trudng Xung quanh
nhu séng ap suat siéu am. Khi tan sb kich thich bang tan s6 dao dong riéng, hiéu
suat phét séng siéu am Ia cuc dai.
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Nguoc lai, khi ¢ &p suat dit vao gitra hai mat caa cam bién va hinh thanh thé ra,
cam bién dién hoat dong nhu mot bo thu siéu am (giéng nhu loa nhé c6 thé 1am loa
hoac micro).

¢)  Nguyén Iy xdc dinh khoang cach cia cdm bién siéu am

Séng siéu am duogc truyén di trong khong khi véi van téc khoang 343m/s.
Néu 1 cam bién phéat ra cac song siéu am va thu vé cac phan xa dong thoi, do duoc
khoang thoi gian tir lac phat di toi luc thi vé thi b xir Iy ¢6 thé tinh dugc quang
dudng ma song da di chuyén trong khong gian. Quéing duong di chuyén cua song
s& bang 2 lan khoang céch tir cam bién t6i chudng ngai vat, theo hudng phat cua
song siéu am. Hay khoang cach sé duoc tinh theo nguyén ly TOF(time of flight)

Nguyén 1y TOF: 13 nguyén 1y do khoang cach bing thoi gian chuyén cua
song phuong phap nay duoc dic biét tng dung vai cac thiét bi sir dung séng siéu
am do van tbc di chuyén cua song trong khéng khi va trong céc vat liéu khac twong
dbi cham, va nguoi ta ¢ thé do duoc khoang cach véi sai s6 twong ddi nho.
Khoang céch tir cam bién t6i chudng ngai vat dugc tinh bang van téc caa song
trong mdi trudng tuong wng nhan vai 1 nta thoi gian truyén caa séng.

d=Vx L
2
d: khoang cach tir cam bién téi ¢ (3)  ngai vat.
V: van téc caa song; t: thoi gian truyén caa song.

Mot vi du vé hoat dong cua cam bién siéu Am dua ra trén hinh 1.4. Bé do
khoang céch, ta s& phat 1 xung rat ngan (5 microSeconds) tir chéan Trig. Sau
d6, cam bién siéu am s& tao ra 1 xung HIGH & chan Echo cho dén khi nhan lai
duoc song phan xa & pin ndy. Chiéu rong cia xung sé& bang véi thoi gian séng siéu
am duogc phét tir cam bién va quay tro lai.
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Téc do cua am thanh trong khong khi 13 340 m/s (hang sé vat 1y), tuong
duong vai 29,412 microSeconds/cm (106 / (340*100)). Khi da tinh duoc thot gian,
ta s& chia cho 29,412 d& nhan dugc khoang cach. Cam bién siéu am cang xa thi cang
bat khong chinh xéac, vi goc quét cua cam bién s& ma rong dan theo hinh nén,
ngoai ra bé mat xién hay xu xi cing lam giam do chinh xac ciia cam bién, théng s6
ky thuat ghi ¢ dudi day 1a caa nha san xuat test trong diéu khién 1y tuong, con thuc

té thi tiy theo méi trudng 1am viéc caa cam bién.

XUNG TRIGGER

XUNG PHAT SRF05

ECHO

BIEU PO THOI GIAN CUA SRF03

xung trigger, toi
thiéu I 10ms

]

8 xung do SRFO0S5 phét ra

I

xung echo 100us -
25ms néu thay vat

xung sé€ dugc kéo

can

vé 0 sau 30ms néu
khong thay vat cén

d) Mgt sé loai cam bién siéu am thwong dung.

Hinh 1.4. Cam bién SRF05

SRF05

bién ap 5v

Dong thap 4mA

Tan so 40Khz

Pham vi hoat dong | 1cm-4m

Kich thudc 43mm x 20mm x 17mm
SRF10

Dién 4p | 5v
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Dong 15mA

Tan s6 40Khz

Pham vi hoat dong | 6cm-6m

Pau noi Bus tiéu chuan 12C
Kich thuoc 32mm X 15mm x 10mm

Hinh 1.6. Cam bién SRF10

SRF235

bién ap 5v

Dong 25mA

Tan s 235Khz

Hinh 1.7. Cam bién SRF235 |

Bau nol Bus teu cnuan 12C
Kich thuéc 34mm x 20mm X 19mm

1.3 Cam bién siéu am SRF10

1.3.1 Giao tiép

Giao tiép véi cam bién nay qua bus 12C. Biéu nay kha dung trén nhiing
mach diéu khién thdng dung nhu OOPic va stamp BS2p ciing nhu trong ché d6 mo
rong cua vi diéu khién. Nguoi lap trinh SRF10 xir |i giéng nhu ddi véi series
24XX eeprom thuong gap, ngoai trir dia chi 12C 1a khac nhau. Dia chi mac dinh
cua SRF10 12 OXEO. N6 c6 thé dugce thay doi bang cach str dung 1 dia chi nao do
trong s6 16 dia chi sau: EO, E2, E4, E6, E8, EA, EC, EE, FO, F2, F4, F6, F8, Fa,
FC, FE do d6 c6 t6i 16 cam bién c6 thé duoc st dung.

1.3.2 Ghép ndi

Viéc ndi SRF10 gidng nhu véi SRF08. Piém “do not connect” & phia tréi
khong néi thong. SDA va SCL mdi dudng c6 mot dién trg 5V trén bus 12C. Chi
can 1 doi dién tré, khéng can 1 doi cho mdi module. Binh thuong, ching
dugc xac dinh vi tri vai bus chi nhanh hon bus t6. SRF10 ludn la t&, khdng bao
gio 1a cha. Bién tra dugc khuyén nghi 1a 1,8k.
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1.3.3 Céc thanh ghi
SRF10 c6 4 thanh ghi nhu bang sau:

Location Read Write
0 Software Revision Thanh ghi Iénh
1 Unused (reads 0x80) Max Gain Register (default 16)
2 Byte cao Range Register (default 255)
3 Byte thap N/A

Bang 1: Céc thanh ghi

Chiviing 0, 1, 2 14 c6 thé ghi. 0 1a thanh ghi diéu khién va duoc dung dé bat
dau mot phién 1am viée (do khoang céch). Viéc doc tir viing 0 quay trd lai kiém tra
phan mém SRF10. Mic dinh khoang cach do kéo dai 65ms, nhung c6 thé thay doi
bang cach ghi vao ving 2. SRF10 s& khong tra 1oi trén bus I12C trong khi né do
khoang céach.

Thanh ghi 2 va 3 1a 16 bit khdng dau 1a két qua caa phép do khoang cach
gan nhat — byte cao dau tién. Co nghia Ia gia tri caa nd phu thudc vao Iénh st dung
va no cd thé 1a inches hay cm hay us. Gia tri bang 0 chang to rang khdng c6 vat
nao duoc phét hién. C6 3 Iénh dé bat dau mot phién do (80 dén 82),dé tra vé két
qua 1a inches hay cm hay us. Ciing c6 thé diéu chinh cau lénh dé thay ddi dia chi
12C.

1.3.4 Ché dé do khodng cach

Pé bat dau do khoang cach, ghi 1énh vao mét trong cac thanh ghi ké trén, va
doi gia tri vé thoi gian hoan thanh duoc yéu cau va doc két qua. Bo dém phan hoi
duogc x6a khi bit ddu mdi phién do. Thoi gian mic dinh va dugc khuyén nghi dé
hoan thanh 1 phép do 14 65ms, tuy nhién ta ciing ¢ thé rGt ngan thoi gian bang
cach ghi vao 6 nh¢ trude khi dua ra 1énh do.

1.3.5 Kiém tra s hoan tdt phép do.
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Ta khong thé dung viéc dém thoi gian trén vi diéu khién dé kiém tra va doi
phép do két thic. Mot uu diém thiét thyc 12 SRF10 s& khong tra 10i hoat dong cua
12C khi dang do. Do vy nén ¢6 gang doc tir SRF10(str dung phan mém kiém tra
s6 vung 0) sau d6 dat 255(0xFF) trong khi do. D6 1a vi duong dit liéu 12C(SDA)
duoc pull cao néu khdng co gi diéu khién n6. Ngay khi viéc do hoan tat, SRF10
s& tra 10i toi bus 12C, duy tri viéc doc thanh ghi dén khi khong 1a 255 nita. Sau d6
cd thé doc dir liéu tra vé. Nguoi 1ap trinh ¢6 thé ding mot vai loi ich cua diéu do
dé thuc hién cong viéc khac trong khi SRF10 dang do.

1.3.6 Thay déi khodng céch

Khoang cach t6i da cia SRF dugc lap boi bo dinh thoi bén trong. Mic dinh
n6 bang 65ms,hay twong duong véi 11m chiéu dai. Khoang cach nay xa hon so
vé6i kha nang thuc té cua SRF10. C6 thé giam thoi gian SRF10 nhan tin hiéu phan
hdi lai, and hence the range, bang cach ghi vao thanh ghi Iénh & viing 2. Khoang
do c6 thé duoc chia thanh nhiéu budc nho khoang 43mm cho t6i khi da 11m.
Khoang do = (range register x 43mm)+43 mm do vay dat = 0(0x00) nhan duoc
khoang do max la 43mm, = 1(0x01) nhan dugc khoang do max la 86mm. thong
thuong, dat = 24(0x18) — 1m va =93( 0x5D) —4m. Khi dat 1a 255 duoc khoang do
11m. C6 2 Ii do ma ban s& mudn 1am giam khoang do:

1. Nhén duoc thdng tin vé khoang do nhanh hon.
2. CO thé khoi dong SRF10 nhanh hon.

Néu chi muén nhan thdng tin khoang do sém hon, sau do c6 thé tiép tuc
khoi dong SRF10 ¢ 65mm thi tat ca déu on. tuy nhién néu ban mudn khoi dong
SFR10 ¢ téc d6 cao hon 65mm thi s& can giam hé s6 khuéch dai. Khoang do c6
thé duoc dat cao nhat & mdi lan SRF10 dugc cap ngudn.

1.3.7 Analogue gain

Thanh ghi Analogue Gain thiét 1ap gia tri cuc dai. Dé dat gid tri cuc dai, ban
hay ghi vao thanh ghi s6 1. Trong qua trinh do, analogue gain s& bt dau tir gia tri
min caa no 1a 40, budc nhay 13 96 us dén khi nao no dat duoc gid tri cuc dai ghi tai
thanh ghi s6 1. Thong thudng Gain co thé dat gia tri cuc dai sau khoang 100mm
trong qua trinh do. Muc dich cta viéc gisi han gia tri cuc dai Gain 1a dé cho phép
thoi gian phat siéu Aam nhanh hon 65ms. Khi thoi gian do tim ngan, mot qua trinh
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do tim mdi o thé dugc khoi tao ngay khi céc dir liéu vé qua trinh do trude d6 da
dugce doc xong. Cé thé co rai ro khi thuc hién do 1an 2 1a do 1an 2 ¢6 thé nhan
nhitng phan hdi (dix liéu) tir 1an phat trude d6, diéu nay dua dén két qua sai vé mot
vat thé rat gan nhung khong co6 thuc. Dé giam thiéu kha ning nay, Gid trj cuc dai
cua gain duoc giam t6i giéi han do nhay module dé phan biét duoc nhiing vat ¢
gan va khdng nhan ra nhiing phan hdi yéu hon do khoang céch. Viéc cai dat gain
max duoc luu trit trong RAM va dugc khoi tao lai khi bat dién, vi vay néu ban chi
muén do & khoang cach 65ms hozc dai hon, ban ¢6 thé bo qua cac thanh ghi range
va thanh ghi gain. Thanh ghi Gain duoc thiét 1ap toi 16(khoang 700) khi bat nguén.
N6 c6 thé giam khi c6 yéu cau.

Can chd y rang mdi quan hé gitra gié tri thanh ghi Gain duoc thiét 1ap va
gain thuc té khdng tuyén tinh. Do vay khong c6 cach thac ndo chi ra viéc
‘dung gia tri gain thiét 1ap nay véi khoang do kia’. N6 phu thudce vao kich thudc,
hinh khéi, chat liéu cua cac vat va nhitng cai khac xung quanh phong. Hay c6

Deci(r::; RLgls{;;ex Maximum Analogue Gain

0 0x00 Set Maximum Analogue Gain to 40
1 0x00 As above - Analogue Gain to 40

2 0x01 Set Maximum Analogue Gain to 50
3 0x02 Set Maximum Analogue Gain to 60
4 0x03 Set Maximum Analogue Gain to 70
3 0x04 Set Maximum Analogue Gain to 80
6 0x05 Set Maximum Analogue Gain to 100
7 0x06 Set Maximum Analogue Gain to 120
8 0x07 Set Maximum Analogue Gain to 140
9 0x08 Set Maximum Analogue Gain to 200
10 0x09 Set Maximum Analogue Gain to 250
11 0x0A Set Maximum Analogue Gain to 300
12 0xOB Set Maximum Analogue Gain to 350
13 0x0C Set Maximum Analogue Gain to 400
14 0x0D Set Maximum Analogue Gain to 500
15 0xOE Set Maximum Analogue Gain to 600
16 OxOF Set Maximum Analogue Gain to 700

Bang 2. Thanh ghi hé s6 khuéch dai
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gang lam nhiéu lan vai cac thiét 1ap khac nhau cho téi khi co duoc két qua ban
mong mudn. Néu ban thiy cac chi s6 c6 vé sai thi n6 cd thé 1a cac phan hdi tir
trude, hy ¢ gang khoi tao lai SFR10 & 65ms hay dai hon. Néu ban nghi ngo vé
range va thanh ghi gain, hdy nhé chung duoc thiét 1ap mot cach ty dong téi gia tri
mic dinh caa né boi SRF10 khi bat ngudn. Ban c6 thé bo qua hoic quén né di va
SFR10 s& hoat dong tét, phét hién nhitng vat xa 6m & 65ms hay cham hon.

1.3.8 Led
Led d6 dugc dung dé thé hién 1 ma trong dia chi bus 12C. Ngoai ra n6 ciing sang
trong khi thuc hién do.

1.3.9 Thay doi dia chi bus 12C

Pé thay d6i dia chi bus 12C ciia SRF10, ban chi can ¢6 1 cam bién trén bus.
Hay ghi 1 ddy 3 Iénh theo thir tu ding nhu trong dia chi. Vi du, dé thay d6i dia
chi cia 1 cam bién tir 0xEO( dia chi mic dinh) thanh OxF2, viét : OXAD, OXAA,

Decirjjdmm}{ex [.ong Flash| Short flashes
224 EO 1 0
226 E2 1 1
228 E4 1 2
230 E6 ] 3
232 ER 1 4
234 EA 1 5
236 EC 1 6
238 EE 1 7
240 FO 1 8
242 F2 1 9
244 F4 1 10
246 F6 1 11
248 F& 1 12
250 FA 1 13
252 FC 1 14
254 FE 1 15

Bang 3. Dia chi cua bus 12C SRF10.
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OXA5, 0xF2. Céc lénh nay phai dugc giri ding thir tu dé thay doi dia chi 12C,
thém vao d6, khéng mot 1énh nao khac cd thé chen vao gitra ddy. DAy nay phai
dugc gui téi thanh ghi Iénh ¢ vung 0, which means 4 separate write transactions
on the 12C bus. Khi gui duoc, ban c6 thé danh dau ( dan nhan ) cam bién voi dia
chi caa no, tuy nhién néu ban quén, hay chi cap ngudn cho né ma khong guri 1 1énh
nao. SRF10 s& thé hién dia chi cua no trén Led. 1 1an led nhay sang lau di kém voi
1 s6 1an nhat dinh led nhay sang trong thoi gian ngan chi thi dia chi cua né. Viéc
nhay sang s& két thic ngay 1ap tac khi giri mot lénh téi SFR10.

Cha y khéng thiét 1ap cho nhiéu hon 1 cam bién cling mét dia chi gidng nhau, s&
c6 su xung dot va kho du doan dugc két qua.

1.3.10 Thay déi hinh dang va dg réng bap séng.

Khéng hé dé dang dé giam hay thay d6i hinh dang va d6 rong bip séng ma
ban biét. Bp séng cua SRF10 ¢d dang nén véi d6 rong 1a 1 ham caa dién tich bé
mat bo cam bién va né dugc ¢6 dinh. Véi hinh dang cia bip song nhu nha san xuat
cho biét, ta thay khi do nhitng vat ¢ xa s& say ra nhiéu. Khi xuat hién nhiing vat &
lan can sé& say ra hién twong phan xa nguoc trg lai cam bién va cho két qua khdng
nhu mong muén.Co thé 1am cho cam bién bét nhay di véi nhiing vat xung quanh
bang cach giam tdi da thanh ghi gain tir 16 t6i mac thap hon. D6 1a 1 giai phép cho
khoang do ngan hon, tuy nhién, hau hét nhitng robot nhé khdng can khoang do téi
6m. Gia tri 8(max gain 140) thuc té c6 thé giam khoang do téi khoang 2 m nhung
né s& lam giam d6 nhay déi véi nhing
vat & chinh dién. Hinh dang chum tia
cta bo cam bién dugc s dung trén
SRF10 dugc lay tir cAc nha san xuét
duoc thé hién & hinh bén 1.8.

1.4 Arduino

1.4.1. Gioi thiéu Arduino

Theo dinh nghia tur
www.arduino.cc , Arduino la nén ' 180
tang dién ti& ma ngudén mé, dua

Hinh 1.8. Dang séng cua SRF10.
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trén phan cing va phan mém, linh hoat va dé sir dung, cac board Arduino cé
kha ning doc dir liéu tir moi truong (4nh séang, nhiét do, o am,...), trang thai nat
nhan, tin nhan tir Twitter,... va diéu khién tré lai vai cac thiét bi nhu dong co, dén
LED, gui thong tin dén 1 noi khac,... Chung ta cd thé diéu khién cac vi diéu khién
trén board Arduino bang cach sir dung ngdn ngix lap trinh C (C++), duoc diéu
khién bién dich boi Arduino IDE va cac trinh bién dich di kém ra m3 may nhi
phan. Liic nay Vi diéu khién c6 thé d& dang thyc thi chuong trinh.

Arduino that ra 1a mot bo mach vi diéu khién (thuong ding dong Atmega)
duogc dung dé lap trinh tuong tac vai cc thiét bi phan cing nhu cam bién, dong co,
dén hoic céc thiét bi khac. Dic diém ndi bat cua Arduino 1a méi truong phét trién
tng dung cyc ky dé st dung, voi mét ngdn ngir lap trinh c6 thé hoc mot cach
nhanh chéng ngay ca véi nguoi it am hiéu vé dién tir va 1ap trinh. Va diéu 1am nén
hién tugng Arduino chinh 1a muc gi rat thap va tinh chat nguon mé tir phan cing
tgi phan mém.

1.4.2. M@t sd KIT tiéu biéu

c. Kit Arduino Uno R3 ‘ 7

Arduino Uno dugc xay dung vai 16i 1a vi diéu khien ATmega328P, sur dung
thach anh c6 tan sé dao dong la 16 MHz. Véi vi diéu khién nay, ta cd tong cong 14
chan (ngd/pin) vao/ra dugc danh sb tir 0 téi 13 (trong d6 cd 6 pin PWM (diéu ché
d6 rong xung), duoc danh dau ~ trudc ma s6 cua pin). Song song do, ta co thém 6
pin nhan tin hiéu analog duoc danh ki hiéu tir AO - A5, 6 pin nay ciing c6 thé sir
dung duoc nhu cac pin vao/ra binh thuong (nhu pin 0 - 13). O cé4c pin duoc dé cap,
pin 13 13 pin dic biét vi ndi truc tiép véi LED trang thai trén board.

AVR DIGITAL ANALOG SERIAL SPP 12¢ @l CIEGLNVED

[SRCICRETEA

Hinh 1.9. So @b chan Arduino Uno R3.
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Trén board con c6 1 nat reset, 1 cong két ndi voi may tinh qua cong USB va
1 dwong cip ngudn st dung jack 2.1mm lay ning luong truc tiép tr AC-DC
adapter hay théng qua ac-quy ngudn.

aw n?v.hvv;uun.'

DIGITAL (PwM~) F &

Hinh 1.10. Mat trudc, miat sau va bé tri chan thuc té cua KIT Arduino Uno R3.

Bang 4. Céc thong sé k§y thuat cia KIT Arduino Uno R3.

Vi diéu khién ATmega328P

bién &p hoat dong 5V

bién ap vao khuyén dung 7-12V

bién ap vao gidi han 6-20V

Digital 1/0 pin 14 (trong do6 6 pin c6 kha nang bam
xung)

PWM Digital 1/0 Pins 6

Analog Input Pins 6

Cuong do dong dién trén moi 1/0 pin 20 mA

Cuong do dong dién trén moi 3.3V pin 50 mA

32 KB (ATmega328P)

Flash Memor .
y 0.5 KB duoc stir dung boi bootloader

SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Téc do 16 MHz

Chiéu dai 68.6mm

Chiéu rong 53.4mm
Trong luong 25¢

d. Arduino Mega 2560
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Arduino Mega2560 1a mot hé thdng sir dung vi diéu khién ATmega2560.
Hé théng bao gom:

« 54 chan digital (15 c6 thé duogc st dung nhu cac chan PWM)

« 16 dau vao analog,

«4 UARTS (cong ndi tiép phan cang),

. 1 thach anh 16 MHz,

.1 cong két ndi USB,

«1 jack cam dién,

. 1 dau ICSP,

« 1 nut reset.

NG chra tat ca moi thir can thiét dé hd tro cac vi diéu khién.

Arduino Mega2560 khac véi tat ca cac vi xir 1y trude gio vi khong st dung
FTDI chip diéu khién chuyén tin hiéu tir USB dé xur 1y. Thay vao d6, né sir dung
ATmegal6U2 lap trinh nhu 1a mot cdng cu chuyén doi tin hiéu tir USB. Nhu vay
c4c kit nay s& duoc 1ap trinh va nap truc tiép qua cac cong USB. Ngoai ra, Arduino
Mega2560 co ban van giéng Arduino Uno R3, chi khéc sb lugng chan va c6 nhiéu
tinh ning manh mé& hon, nén van c6 thé 1ap trinh cho vi diéu khién nay bing
chuong trinh 1ap trinh cho Arduino Uno R3.

So dd chi tiét chan vao/ra cia hé thong Arduino Mega 2560 nhu hinh 1.11
va 1.12 dudi day.

§ v
.
=
_ .
. . 5
: _
i
e, o .
:
e
e
. ®

Hinh 1.11. Mt trudc va sau cua Arduino Mega 2560 thuc té.
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Hinh 1.12. B4 tri chan vao/ra Arduino Mega 2560 thuc té.

Bing 5. Thong s6 ki thuit ciia Arduino Mega 2560

Vi diéu khién ATmega2560
bién &p hoat dong 5V
Pién 4p vao (dé nghi) 7V-15V
bién ap vao (giai han) 6V-20V
Cuong do dong dién trén moi 3.3V pin 50 mA
Cuong do dong dién trén méi 1/0 pin 20 mA
Flash Memory 256 KB
SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz

So d6 chi tiét cac chan chirc niang cua Kit Arduino Mega 2560 trén hinh 1.13.

Chan diéu khién:

RESET: Arduino Mega Mega 2560 ¢ san mach reset voi niit n dé thiét lap
lai hé théng va chan nay co thé dugc sir dung khi két ndi cac thiét bj khac dé thiét
1ap lai bo diéu khién.

XTAL1, XTAL2: Thach anh(16Mhz) duoc két nbi v6i xung clock cung cip

cho b0 diéu khién.
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AREF: Chan nay duoc dung khi sir dung ADC dé chuyén doi tin hiéu véi
dién &p tham chiéu bén ngoai ma khong mudn st dung di¢n 4p tham chiéu nodi bo
1.1V hodc 5V.

Cac chan Digital (70):

Chén sb: Tir 0-53 (s6) va 0-15 (twong ty) c6 thé duoc sir dung lam dau vao
hodc dau ra cho thiét bi duoc thiét 1ap bang cac ham Mode (), digtalWrite (),
digitalRead ().

Ung dung:

Thiét bi dau ra: Relay, LED, buzzer, LCD va céac thiét bi khac.

Thiét bj dau vao: NGt 4n, cam bién siéu am, can diéu khién va céc thiét bi
khéac

Thi du:

Pau ra tin hiéu thap trén Arduino mega

pinMode (0, OUTPUT);

digitalWrite (0, LOW);

Pau vao doc tin hiéu trén Arduino mega

pinMode (0, INPUT);

digitalRead (0);

Chan twong tu (16):

Tir 0-15 (analog) c6 thé dugc st dung nhu chan dau vao tuong tu cho bd
ADC, néu khong str dung n6 hoat dong nhu chan digital binh thudng. N6 duoc
thiét 1ap boi cac ham pinMode () khai bao chan, analogRead () dé doc trang thai
chan va nhan gia tri k¥ thuat s6 cho tin hiéu analog. Luu y phai can than dé lua
chon dién 4p tham chiéu bén trong hodc bén ngoai va chan Aref.

Ung dung :

Thiét bi dau vao: Cam bién nhiét do, cam bién (nhu 1dr, irled va do am) va
cac thiét bi khac
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Thi du :

pinMode (0, INPUT);

analogRead (0);

Chan c6 Chire niing thay thé:

Chan SPI: Chan 22-SS, 23_SCK, 24-MOSI, 25-MISO

Céc chan nay duoc sir dung cho giao tiép nbi tiép voi giao thuc SPI dé lién
lac giita 2 thiét bi trd 1én. SPI cho phép bit phai dugc thiét 1ap dé bat dau giao tiép
vé6i cac thiét bi khac.

Ung dung: Lap trinh diéu khién AVR, giao tiép voi nhitng ngudi khac ngoai
vi nhu LCD va thé SD.

Chan 12C:

Chan 20 cho SDA va 21 cho SCK (Téc d6 400khz) dé cho phép lién lac hai
day véi cac thiét bi khac. Him duoc str dung 1a wire.begin () dé bat dau chuyén do6i
12C, v6i wire.Read () dé doc dir liéu i2¢ va wire. Write () dé ghi dir liéu i2c.

Ung dung:

Thiét bi dau ra: LCD va lién lac gitra nhiéu thiét bi voi hai day.

Thiét bi ddu vao: RTC va cac thiét bi khac.

Thi du:

12C chi doc dir liéu

Wire.begin ();

Wire.requestTu (2, 1); // dit li¢u 1byte

Wire.Read ();

PWM chan :

Chan 2-13 ¢6 thé dugc st dung nhu dau ra PWM véi ham analogWrite () dé
ghi gié tri pwm tur 0-255.

Ung dung:
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Thiét bi dau ra: Piéu khién tdc do cua dong co, anh sang mo, pid cho hé
thdng diéu khién hiéu qua.

Thi du:

Ngo ra tin hiéu tuong tu trén bang mach Arduino

pinMode (0, OUTPUT);

analogWrite (0,255);

Chan USART:

Chén 0 - RXDO, chan 1 - TXDO

Chan 19 - RXD1, chan 18 - TXD1

Chén 17 - RXD2, chén 16 - TXD2

Chan 15 - RXD3, chéan 14 - TXD3

Chan nay duoc st dung cho giao tiép ndi tiép gilta bo mach véi mdy tinh
hoic hé thdng khac dé chia sé¢ va ghi dir liéu. N6 duoc st dung véi ham
serialBegin () dé cai dat téc do truyén va bat dau truyén thong véi serial .Println ()
dé in mang ky tu (mang char) ra thiét bi khéc.

Ung dung:

Bo diéu khién truyén thong va may tinh

Vidu:

Serial.begin (9600);

Serial.Println (“hello”);

Chan ngiit :

Chén digital: 0,22,23,24,25,10,11,12,13,15,14

Chén analog: 6,7,8,9,10,11,12,13,14,15

Chan nay dugc sir dung dé ngat. D¢ kich hoat chan ngat phai cai dat bat ngat
toan cuc.

Ung dung :

B0 mi hoa vong quay, niit bam dua trén ngat va cac nut khac.
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Thi du :

pinMode (0, OUTPUT);

pinMode (1, INPUT_PULLUP);

attachlnterrupt (digitalpinTolnterrupt (1), LOW, CHANGE);

Chan ngit phan cing:

Chan 18 - 21,2,3 ngat phan cting duoc st dung cho cac tng dung ngat. Ngit
phan ctng phai dugc bat voi tinh ning ngét toan cuc dé ngat quing tir cac thiét bi
khéac.

Ung dung:

Nhéan nat cho chuong trinh ISR, danh thirc bd diéu khién bang thiét bi bén
ngoai nhu cam bién siéu am va céc thiét bi khéc.

Thi du:

pinMode (0, OUTPUT);

pinMode (1, INPUT_PULLUP);

attachinterrupt (digitalpinTolnterrupt (1), LOW, LOW);

Céc phan cta Arduino Mega:

Giac cam ngudn DC:

Cap ngudn cho Arduino Mega tir 7-12V qua cong nay. Arduino Mega R3 ¢6
bd diéu chinh dién 4p ngudn cp 5V va 3.3V cho bd diéu khién Arduino va bd cam
bién.

AVR 2560:

Day 1a vi diéu khién chinh duoc st dung dé 1ap trinh va chay tac vu cho hé
théng. bay 1a bo ndo cua hé théng dé diéu khién tat ca cac thiét bi khac trén mach.

ATmega8:

Vi diéu khién nay dugc su dung dé lién lac gitra bd diéu khién chinh va cac
thiét bi khac. Bo diéu khién nay duoc 1ap trinh cho giao tiép USB va céc tinh ning
1ap trinh ndi tiép.
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ICSP 1 (ATmegas) va 2 (AVR 2560):

N6 ¢6 céc tinh niang cta 1ap trinh st dung bus ndi tiép voi 1ap trinh AVR sir

dung giao tiép SPI. AVR 2560 duoc 1ap trinh dé chay hé théng va ATmega 8 dugc

1ap trinh dé lién lac va 1ap trinh ndi tiép.

ARDUINO

MEGA

PINOUT DIAGRAM

Cut teo disable the guto-reset
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ONINQHY

] = = = |
L —
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=) Absolute max 206mA
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Pin Function
Digital Pin
Analog Related Pin
PWM Pin
Serial Fin
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Hinh 1.13. So do chirc nang cac chan vao/ra Arduino Mega 2560.

1.5. CAu tao LCD 1602A
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Man hinh LCD dugc str dung dé hién thi cac ki tw mong muén. Trong db an
nay str dung loai LCD c6 thé hién thi duoc trén hai hang va 16 ki tu trén mdi hang.

=

LED —=- 462 — DMIL602%
ca8338aaa mm$§§§

R =

A2 232323000000 0

Hinh 1.14. Man hinh LCD.

Cac thanh ghi
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Chan Ki higu Murc Logic 1o Clnre nang

1 Vs . - Neuon (GND)

2 Vee - - Nguén (+5V)

3 Vee - - Chinh 46 nrong phan
] 5 o [ [0=Nhaplenh

1 = Nhip dit héun
r 0 =Gl di hisw

. RW o 1 = Boc dit béu
6 E 1, 1-=0 [ Tin Iuéu cho phép
7 DR /1 L' Bus dir héu 0

8 DBl 01 'O [Bus dit Leu |

8 DB2 01 Lo Bus dir lién 2
10 DB3 1 Lo Bus dit ligu 3
11 B4 1 L'y Bus dir Iéu 4
12 DB3 1 'O Bus dir léu 5
13 DB0 1 o Bius it éu G
14 DB7 01 'O [Bus dirkéu 7
] Lamp- - - Ben 1CD

16 Ladtpr= . - Pén LCD

- Thanh ghi IR: Mdi lénh duoc nha san xuat LCD dénh dia chi 1 rang. Nguoi
duing chi viéc cung cap dia chi Iénh bang cach nap vao thanh ghi IR.

Vi du:
Lénh “hién thi man hinh va con tré” ¢6 ma lénh 14 00001110

- Thanh ghi DR : Thanh ghi DR dung dé chta dit liéu 8 bit dé ghi vao vung RAM
DDRAM hoic CGRAM ( & ché do ghi) hoic dung dé chira dix ligu tir 2 ving
RAM nay gui ra cho MPU (& ché do doc).

- Co bao ban BF: (Busy Flag)

Khi dang thyc thi cac hoat dong bén trong, LCD bé qua moi giao tiép vai bén
ngoai va bat co BF( thdng qua chan DB7 khi ¢ thiét 1ap RS=0, R/W=1) lén dé cho
biét no dang “ban”.

- Bé dém dia chi AC : (Address Counter)

Khi mét dia chi 1énh dugc nap vao thanh ghi IR, thong tin dugc ndi truc tlep cho 2
ving RAM (viéc chon lya viing RAM tuong thc da duoc bao ham trong ma Iénh).
Sau khi ghi vao (doc tir) RAM, bo dém AC tu dong tang 1én (giam di) 1 don vi.
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B6 nho LCD

Vung RAM hién thi DDRAM : (Display Data RAM)
Vung CGROM: Character Generator ROM

Vung CGRAM : (Character Generator RAM)

DDRAM

Pay 1a ving RAM ding dé hién thi, nghia 13 (ng véi mot dia chi cia RAM 1a mot
0 ki tu trén man hinh.

DDRAM Memory

r 0]01/02}23{04{osjoe o7 o8 s olosloc oojoelor
oja1laz}es]aalastas|ar]aslaolealasiocnlacl v

LCD Display

First Line Addregses: 00 - 27 hex.
mI ! 1|1 2]1 3]14|15]w|1 71 alwlu]w]rc]n o{ 1 s]1 r|zo]z1|22123]za|2s|zo]z7|
ol pbckaolo e

Second Line Addresses: 40 - 67 hex.

CGROM

Chtra cac mau ki tu loai 5x7 hodc 5x10 diém anh/ki tw, va dinh dia chi bang 8 bit

E— higher bits of address I

BaF " F —[ B E ||
woocoor | 2 | | V1 [H[IEY 2] =] o | FIF[L| S
woe| | |2 BRI AEdEIEE==
wooort | w0 | | H[S[IC] SIS [S] 4 [T T[E|= =
oy frooroc| @ | [ DT A | - [Tk [
g oot | o || E[U[e]u] = [A[F[A =[]
A A=Y SILE Y] AN 3|E|=
S o[ @] [T [PE[LITw] 7 F[=[3|g|x
S feooc| o [ [ CTS[HeR[F[ 3] 4 [A[FU|.r=
L oot | [A[D[I[W]1]] =T Sk [y
= L o] @] [ & [T[Z]a]=] T/l ] |F
o] w]| |[H][BKICK[E] =+ == =
woeivoo| @ | |m |5 ISl L1 1] =223 |+ M
woocor| @ | [=—[=[M[ I ¥ | a2~ |

el o] el HAF] E1kcdb o[y
I e N B e (= 1 = 2 B P P =] |
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LSB
ATTATOAD A8 AT A6 A5 A A3 A2 A1 A0 (0403020100

000
0

L=
—

i

O O O O O o 9o O
o

0
0 0
1(0
01
011

1

0

0

D=1 O O O|l=ala O

1
1
1
1
1
1
|
0

e
B N — TR — T Sy
<o

0110001010

Mau ki tu dd hoa riéng.

Notes:

Table 5

*

Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
Patterns (CGCRAM Data)

For 5 < 8 dot character patterns

Character Codes Character Patterns
(DDRAM data) CCRAM Address (CGRAM data)
7 € 5 4 3 2 1 O 5§ 4 3 2 1 O 7 6 5§ 4 3 2 1 O
Hiah Low High Low High Low
0 0 o = = = [EEEInaEEN o |
o o 1 1|0 0 of 1
S 1le o ofh Character
- o T 1 b B I e P A 1)
O o o0 o o o O 210 B S s N oIBl 0 o patte
1. @1 4 1|0 o [}
1 1 O 1]0 0 o1
1 3 1 ol o A e O O 0O O o } Cursor position
o o o - = =« [milo o olH
o o 1 o|l1(of1]0
o 1 0 ’1‘] il ek Charact
o 1 1 o o]J1[o o ko
- attern (2
O 0 0 O o o 1 o o 1 B G ST P 2)
1 O3 O O|1[(0 O
1 1 O O o1 o O <
1 1 1 e S 0O 0O 0o 0o o Cursor position
0o 0 O - -
o o 1
ﬁ%%
—————— | L
. —— o
O 0O 0 O 1 1 1 1 1l e 1 0 o
1 8 4
1 1 O
1 1 1 » * -

Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).

CGRAM address bits O to 2 designate the character pattern line position. The 8th line is the
cursor position and its display Is formed by a logical OR with the cursor.

Maintain the 8th line data, corresponding to the cursor display position, at O as the cursor display.
If the 8th line data is 1, 1 bits will light up the &th line regardless of the cursor presence.
Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).
As shown Table 5, CGRAM character patterns are selected when character code bits 4 to 7 are
all 0. However, since character code bit 3 has no effect, the R display example above can be
selected by either character code 00H or 08H .

1 for CGRAM data corresponds to display selection and 0 to non-selection.
Indicates no effect.
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i M3 nhi phan @ Thoi
i e G ;
™ =Rs|r/w DB7 DB B3 IDB4 DB3 DB2 DB1 [DBO Pwss 2
Xoa hién Xoa hién thi va dua con tré vé vi
thi 0 0O|l0]O oOjlojo0 |01 Jtri ban d3u (dia chi 0). 1.64mS
Tra con trd va vi tri ban dau (dia
Com 16 chi 0). Ngoarra dwa hién thy di
ba(;rdéfx 0 oo |o o 0|0 |1 |* bidichchuyénvévitrbandiu [1.64mS
No1 dung bd nhd hién thy di
lieu(DDRAM) khéng thay doi.
Thiét lap huréng di chuyén cia
con tro
tang/giam(I'D=0-giam ID=1-tang)
Thiét lap ;chi 15 dach churyén hifn thy
el b 00|00 |0 |1 |ID|S |S=0khingdichchuyénhién 40uS
; thi. $=0 dich chuyeén hién thi).
Hoat dong nay dwoc thue hién
trong sudt qua trinh doc/gh di
Léu
Bat/tat luén thi (D=0:tat. D=1.bat)
s nphm l;ltljvﬁn hwu trong
% at/tat con
llf‘mihi & Ofojfofoft ID|C)B kcoticba)vabsets | 10U
e con trd nhap nhay tai vi tri ciia ki
tw (B=0:tat. B=1:bat).
Dich chuyeén con tré/hién th qua
Dich tras /phai ma khoéng phai doc/ght
chuyén lai dit iéu (S/C=0:di chuyén con
con 0 0 0 0 1 |S/IC|RL)| * *  tro. S/C=1:di chuyén hién thy). 40usS
tro/hién (R‘L=0:dich tras R‘T=1:dich
th har). né1 dung DDRAM khéng
thay 481
Khai tao grao dién cia 46 dai dir
Thaét Lip liéu (DL=0:86 dar 4 bt DI=1:8
chire 0 0| o0 1 |IDL|N | F * * 1bit). 50 hang hién thy(N=0:1 hang | 40uS
nang N=1 :2 hang) va phong
chix(F=0:5x7 F=1:5x10).
Thiét lip Thiét Lap dia chi bd nhd tao ki tr
dia chi 0 0 1 1a chi CGRAM (CGKAM.),(HI liéu dugce guinhan | 40uS
CGRAM |saus thiet lap nay
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| M3 nhi phin Tha
Tip lénh ' Mé ta gian
RS [R/W DB7 DB6 tmas ]DB4 ‘DBS |nBz IDEI ‘DBU e the
Thit bip Thiét 13p dia chi b nha tao ki ny
dia chi 0p o1 Pia chi DDRAM (DDRAM.).dit ]ifu duoe 40us
DDRAM au'nhin sau tluét lp nay
Doc o bin Busy-flag (BF), kiém
tra xem hé thong c6 dang thre th
Boc cé - Hﬁﬂhﬁdm?ha}m‘ié
bﬁ.ﬁ 0|1 |BF Pia chi CGRAM / DDRAM k!lmg.[BF=1 hé théng @g thie | (us
hién tic w bén trong khi BF=0
thi [énh t1ép theo ma1 dwot thare
thi)
Ghidy | _
lgé‘% 1|0 Ghi di ligu gg&hf“ den CGRAM! 40uS
DDEAM,
Boc div
|1 Poc dif liéy D0c O et CORAM 4008
DDRAM.
Ma (Hex) Leénh den thanh ghi cua LCD
1 Xoa man hinh hien thi
2 Trd ve dau dong
- Gia con 0o (dich con o sang dl)
6 Tang con tro (dich con trd sang phai)
5 Dich hien thi sang phai
7 Dich hien thi sang tai
8 Tat con tro, tat hien thi
A Tat hien thi. bat con tro
C Bat hien thi. tat con trd
E Bit hien thi. nhap nhay con trd
F Tat con tro. nhap nhay con tro
10 Dich vi tzi con tro sang trai
14 Dich vi t:1 con tro sang phai
18 Dich toan bo hien thi sang trai
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Chwong 2. Thiét ké hé thong do dung cam bién siéu am
2.1. Thiét ké hé thong thu phat siéu Am do khoang cach
Phan nay sé& trinh bay toan bo thiét ké hé thong do khoang céch sir dung

cam bién siéu am. So dd khdi hé théng duoc trinh bay trén hinh 2.1.

Cam bién Kit Arduino Man hinh
siéu am Mega 2560 hién thi LCD
4 1 N ]
Ngudn nudi — He thong
g canh bao
\, )

Hinh 20. So d6 khdi hé thong do.

Pé thiét ké chi tiét hé théng, do an trinh bay so d6 khdi hé théng bao gom
cac khéi cam bién, Kit Arduino (st dung Kit Mega 2560), khéi hién thi, khéi

ngudn nudi va canh béao.

Hé thong do dung cam bién siéu am duoc tng dung nhiéu trong thyc tién.
Chuing ta c6 thé st dung cam bién dé do khoang cach, do muc hoic canh bao.
Tuy thudc loai cam bién nhu da trinh bay trong chwong 1 ma ta c¢6 dugc khoang
cach do khac nhau. Khi str dung cho cdc muc dich canh bao nhu do mirc, do
khoang cach tiém can va bao dong chdng trom thi ta thiét ké thém hé théng

canh b&o bang am thanh, hinh anh v.v.

2.2 Thiét ké phan cirng giao tiép cam bién va Kit Arduino

Céc cam bién siéu am SRF04, SRF05 hay SRF10 déu cho tin hiéu dang nhi
phan, do d6 khi thiét ké giao tiép ta cd thé két ndi truc tiép cac duong tin hiéu
cua cam bién véi cac chan vao/ra cua Kit Arduino. Trong thiét ké tng dung cua
dd an sir dung Kit Arduino Mega 2560 va cam bién siéu am SRF05. Thiét ké
phan cting cia hé théng dugc trinh bay trén hinh 2.2 duéi day.
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Hinh 2.2. So d6 giao tiép phan cang giao tiép cam bién siéu &m va Kit Arduino.
Theo d6 chan Echo va Trig cua cam bién lan luot duoc giao tiép véi cac

chéan 3 va 2 cua Kit Arduino Mega 2560.

2.3. Khéi hién thi.

Ngay nay, thiét bi hién thi LCD (Liquid Crystal Display) duoc sir dung
trong rat nhiéu cac ung dung cia VDK. LCD c¢6 rat nhiéu uu diém so vai cac
dang hién thi khac nhu n6 c6 kha ning hién thi ki ty da dang, truc quan (chi,
s6 va ki ty d6 hoa), dé dang dua vao mach ng dung theo nhiéu giao thirc giao

tiép khac nhau, tén rat it tai nguyén hé théng va gia thanh ré... Trong do &n nay
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em st dung HD44780 cua Hitachi, mét loai thiét bi hién thi LCD rat thong
dung & nudc ta, cu thé 1a st dung LCD_DM 1602A (1 dong caa HD44780).

U3 LCD-1602

¢ % %% %% °%%7°% 7 7%

s 7 ¢ 7 7 5 4 7

e e e o e e o o R
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3302} _%ziz

Hinh 2.3. So @6 nguyén ly caa khéi hién thi LCD

LCD1602 Ia loai 2 dong, 16 ki tu, sit dung ngudn nudi thap (tir 2,5 dén
5V). C6 thé hoat dong & hai ché do 4 bit hoic 8 bit (trong do 4n nay em str dung
ché do 4 bit). Vi dau vao 4 bit duoc ly tir 4 chan D4->D7 caa LCD ndi tir cac
chan 4,5,6 va 7 cua Kit Arduino Mega 2560. Chan RW doéng vai trd chon ché
d6 doc ghi cho LCD, mic logic “0” LCD hoat dong & ché d6 ghi, nguoc lai ¢
ché d6 doc. Chan RS ctia LCD dugc ndi véi chan 8 cua Kit. Chan E caa LCD
dugc ndi véi chan 9 caa Kit. Cac tin hiéu diéu khién cho phép hién thi trén LCD
duoc thyc hién théng qua Iap trinh. So d6 két ndi LCD va Kit Arduino duoc
trinh bay trén hinh 2.4,
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Hinh 2.4. So d6 giao tiép khéi hién thi LCD
2.4. Thiét ké khéi canh bao
Dé ¢6 thé canh bao, bao dong tai chd ching ta c6 thé st dung céac loai loa, coi

hoidc bat ky thiét bi tao tin hiéu 4m thanh nao. So dd don gian nhu hinh 2.5.
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Hinh 2.5. So d6 canh bao bing am thanh.
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2.5 Khéi nguén.
Khéi ngudn 1am nhiém vu cung cip ngudn nudi cho toan bo hé théng.

So dd khdi bd nguon nhu trong hinh 2.6.

Chinh

~220V = Y 6n ap

Hinh 2.6 So d6 khéi bo nguon.
O day bo 6n ap dung cac IC 7805 dé tao cac ngudn +5V 6n dinh cap cho
toan mach. Hinh 2.7 13 so d6 bo ngudn +5V, tu C1,C2, C3 va C4 d¢é loc nhiéu,

diode D1 c6 nhiém vu b&o nguén.

Q1
3/
ING133
Pl T8xx P2
R1
2 Ay Vin  Vout ' 1
: 3 Ohm GND :R? I_ 2
Header 2 _*+c1 3 *220 = Header 2
1 ., =—C4 =—C2 GND
= 100nF 100uF 100nF
GND 100uF
' w o
—_ \LEDO
GND

Hinh 2.7 So d6 nguyén Iy cua bo on ap.
So d6 khdi cua ca hé thong duoc dua ra trén hinh 2.8. B6 ngudn duoc
thiét ké va ché tao tach rdi bo Kit Arduino Mega 2560. Hoat dong cua hé thdng

nhu sau:

Cam bién siéu am duoc két ndi véi Arduino thong qua cac chan 2, 3 dé
lay tin hiéu do khoang céach. Tin hiéu nay duoc chuyén ddi thanh gié tri tinh
theo don vi Cm va Inch. Gia tri do dugc dua Ién hién thi trén man hinh LCD
1602 két ndi véi Kit Arduino Mega2560 qua nira byte cao tir D4 dén D7 trén
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cac chan vao ra twong tng tir 4 d&én 7. Tin hiéu canh bao dua ra loa hoic
Buzzer qua chan 12 cua Kit. Nhuw mét vi du ang dung cho canh béo tién, Iui va
tranh va cham v&i cac vat thé xung quanh khi tai xé diéu khién xe 6 to, tac gia
thém phan canh béo cho hé théng khi khoang cach nhé hon 5 cm.
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Hinh 2.8 So db nguyén Iy hé théng do str dung cam bién siéu am.
2.6. Lwu do thuat toan

Qua viéc nghién cau va thiét ké phan cimg dé c6 thé diéu khién duoc cam
bién siéu &m hoat dong tét thi can phai viét chuong trinh thoa man nhiing yéu

cau nhu:
- Thiét lap duogc giao tiép voi SRF qua giao tiép véi Arduino.
- Nhan két qua tir cam bién va loc nhiéu.

- Hién thi két qua nén LCD.
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Luu d6 thuat toan cho hé thong trén hinh 2.9. Code chuong trinh duoc

trinh bay ¢ phu luc 1 caa d6 an.

Khai béo 1/0 cho
LCD, cam bién

v
Khai tao LCD, khai
dong cam bién

L

Poc gia tri tur
cam bién

\4

Déi sang gia tri Cm
va Inch

Khoang cach
<5cm

J,Dﬁng

Phét canh bao

Pl
N

\

Hién thi két qua

Hinh 2.9. Luu d6 do khoang céch.
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Két luan

Sau thoi gian db an, két qua em da thuc hién dugc nhiing ndi dung chinh

nhu sau:
- Nghién ciu tdng quan vé séng siéu &m va cam bién siéu am;

- Nghién ctu mot sé Kit Arduino thuong dung nhu Arduino Uno,
Mega2560;

- Tim hiéu man hinh LCD 1602
- Thiét ké cac thanh phan cua hé théng do dung cam bién siéu am;

- Xay dung luu do thuat toan va thuc hién viét chuong trinh cho Kit
Arduino.
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Lol cam on
Sau thoi gian nghién ciru va duoc sy huéng dan tan tinh cua thiy B4 Anh
Diing va thay Poan Hitu Chtic em d3 hoan thanh db an tét nghiép véi dé tai:
“Thiét ké hé thong do khoang cach dung cam bién siéu am” dung thoi gian
quy dinh. Tuy nhién do kién thitc con han hep nén khong thé tranh khoi nhiing
sai x6t trong qué trinh thuc hién d6 an. Vi vay em mong céc thay ciing nhu cac

ban trong 16p gép ¥ dé dé tai cua em duoc hoan hao hon.

Trong thoi gian hoc tap tai truong em xin chan thanh cam on tat ca cac
thay cd gido trong Khoa Dién — Pién tir da luén giup d& va truyén dat nhiéu

kién thirc quy bau. D6 1a nén tang gitp em thuc hién d6 &n tét nghiép nay.

Em xin chan thanh cam on cé4c thay !
Hai phong , ngay thang nam 2022

Sinh vién thuc hién

Nguyén Trong Ngai
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Phu luc
// Chuong trinh do khoang cach ding cam bién siéu am
// va thuc hién canh bao vai gia tri dat trude (5 Cm)
#include <LiquidCrystal.h>
LiquidCrystal lcd(8, 9, 4, 5, 6, 7);
const int TRIG_PIN = 2;
const int ECHO _PIN = 3;

int speakerPin = 12;//Chan dugc ndi véi loa hoic buzzer

void setup()

{
pinMode(1, OUTPUT);

// Dt thong sé cho cong ndi tiép

Serial.begin(9600);
// Hién thi LCD
Icd.begin(16,2);
Icd.print("HPU va Arduino™);
Icd.setCursor(0,1);
Icd.print("Khoang cach: ");
/llcd.createChar(1,degree);
pinMode(TRIG_PIN,OUTPUT);

pinMode(ECHO_PIN,INPUT);
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void loop()

{
long chuyen_doi, Bien_Cm, Bien_In;
digitalWrite(TRIG_PIN, LOW);
delayMicroseconds(2);
digitalWrite(TRIG_PIN, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG_PIN, LOW);
chuyen_doi = pulseIn(ECHO_PIN,HIGH);
/I Chuyén d6i tir thoi gian sang khoang céch
Bien_ Cm =chuyen doi/29.1/2;
Bien_In = chuyen doi/ 74/ 2;
Icd.setCursor(12,1);
/llcd.print(round(distanceCm));
Icd.print(Bien_Cm);
lcd.print(" ");
Icd.setCursor(14,1);
lcd.print("Cm");
if (Bien_Cm <=0)
{
Serial.printin("Ngoai khoang do");
¥
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else

Serial.print(Bien_In);
Serial.print("in: ");
Serial.print(Bien_Cm);
Serial.print("cm");
Serial.printIn();
b
/I Thuc hién bao dong néu khoang cach nhé hon 5 Cm
if (Bien_Cm<5)
{

tone(speakerPin, 900, 1000);

¥

else

{

noTone(speakerPin);

}
delay(1000);
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