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LOI CAM DOAN

Hoc vién cam két da tu nghién cru va thyc hién dé tai nay, bang kinh
nghiém lam vi¢c thyuc tién va kién thirc chuyén mon da dugc dao tao, dudi sy
quan tam, hudng dan truc tiép cuia TS. Nguyén Trong Cac. Moi tham khao ding
trong luan van déu duoc trich din nguén r0 rang va c6 do chinh xac cao nhat trong
pham vi hiéu biét ciia téi. Moi sao chép khong hop 18, vi pham quy ché dao tao, hay
gian tr4, to1 xin hoan toan chiu trach nhiém.

Hai Duong, ngay 29 thang 12 nam 2019
Tac gia ludn van

Vi Tri Vo
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LOI CAM ON

Tac gia xin gui 10i cam on siu sac dén Thay TS. Nguyén Trong Cac di tan
tinh hudéng dan va giup d& tac gia trong sudt qua trinh 1am luan vin nay.

Xin chan thanh cam on cic quy thdy co di giang day tac gia trong sudt qua
trinh hoc cao hoc vira qua. Cam on anh em ban be, déng nghi¢p da dong vién, ho tro,
dong gop y kién gitp tac gia hoan thanh luan vin nay.

Du d4 rat ¢b gang nhung véi trinh d6 hiéu biét va thoi gian nghién ciru thyc té co
han nén khong tranh khoi nhiing thiéu sot, tac gia rdt mong nhan dwogc nhiing 10i chi
dan, gop y clia cac thﬁy, ¢6 va ban doc dé luan van cta tic gia duoc hoan thién hon.

Tac gia tran trong cam on!

Hoc vién: Vii Tri Vo 111 Chuyén nganh: Ky thudt dién tir
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DANH MUC TU VIET TAT

Tir viét tat Tiéng Anh Tiéng Viét
o B0 chuyén doi tin hi¢u tuong tu
ADC Analog digital convert .
sang sO
BAC Blood Alcohol Concentration Nong do con trong mau.
BrAC Breah Alcohol Concentration Nong d6 con trong hoi tha.
Driver Alcohol Detection System | Hé thong phat hién con diéu
DADSS 2
for Safety khién an toan
Electrically Erasable R
B6 nh¢ dit li¢u c6 thé ghi x6a
Programmable Read-Only . .
EEPROM ngay trong lic dang hoat dong.
Memory
GPS Global Positioning System Hé thong dinh vi toan cau.
LCD Liquid crystal display Man hinh tinh thé 10ng.
NIR Near Infrared Nguon sang hong ngoai gan
NDIR Non-Dispersive Infrared Hong ngoai khong phan tan
ISP In-System Programmer Lap trinh trong hé théng
PPM Parts per million 1 phan tridu
RAM Random Access Memory Bo nhé truy cap ngau nhién
Hoc vién: Vii Tri Vo vi Chuyén nganh: Ky thudt dién tir
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LOI NOI PAU

Ngay 3/4/2017, tai phién hop Chinh phu thuong ky, B truong Bo Khoa hoc va
Cong nghé Chu Ngoc Anh va dai dién Hi¢p hoi Phan mém va Dich vu cong nghé
thong tin Viét Nam da trinh bay béo cdo chuyén dé vé cupc CMCN 4.0.

Chu truong ctia Nha nudc 1a tap trung vao cong nghé thong tin. Nhin nhan ring
trinh d6 cong nghiép va nghién ctru cua Viét Nam con ¢ muc trung binh va thap,
doanh nghi¢p chua ddm bao trang bi kién thirc tri tué va cong nghé.

B0 trudng cling tham muu Chinh phu dinh hudéng tiép can chu dao 5 tru cot -
g@)m ha tﬁng co s¢, trung tdm dir liéu, ing dung CNTT, nhan lyc, an ninh an toan.
“Chiing ta thuc sy phai co but pha vé CNTT, cong nghé sb. Tat ca cac nudc déu dang
tap trung du tu cao d6 vao khu vuc nay tir nghién ciu dén sang ché. Ho coi day la
nong cbt va ¢ nhitng nghién ctru phu hop véi timg qudc gia dé dua vao ung dung” -
Bo truong Chu Ngoc Anh nhdn manh. Ong cho rang, Chinh phii can chi dao cac b,
nganh, dia phuong vao cudc theo cdch nhin mé hinh cong nghiép hoa trong tirng linh
vuc dé c6 co ché, chinh sach dong b, gitip san pham tich hop duoc nhitng cong nghé
trén nén tang cua Industry 4.0.

Qua khao sat va tim hiéu thuc té trong cac linh vuc khoa hoc céng nghé ciing
nhu doi séng x3 hoi hang ngay. Cac thiét bj may méc nham hd tro san xudt, giai tri
hodc cic may méc chuyén dung ciing ngay mot phat trién dan tién t6i muyc tiéu cai
thién ning suit lao dong, nang cao chat luong doi séng con ngudi. Tuy nhién trong
thuc t& mot sé thiét bi may moc, phuong tién chuyén dung van con kha dat do va it
phé bién 1am anh huong khong it dén tiéu chi nhanh gon, tién dung va chinh xdc.

Trong nhitng nim gan day do sy phat trién kinh té dang da ting truong manh
mé, thu nhdp dau nguoi ting dang ké, mic sdng nguoi dan ting 1én kéo theo d6 1a
nhiéu hé luy co thé phat sinh. Noi com trong cic van dé trén c6 thé ké dén viéc bung
n6 cia s6 luong xe 6 t6 lyu hanh trong ca nudc, diu nay doi héi cac co so ha tang
phai thay d6i chong mit dé ki thoi dap tmg nhu cau di lai ctia nguoi dan. Bén canh d6
mdt van dé nhirc nhbi nhat dang dién ra hang ngay, hang gio, cudp di sinh mang cia
rat nhiéu ngudi do6 13 tai nan giao thong duong bd ma nguyén nhan chi yéu 1a tai xé
ubng ruou bia rdi lai xe, diu nay doi hoi cac co quan chire ning phai ting cuong kiém
tra, kiém so4t nham dam bao an toan giao thong.

Doi voi Truong Dai hoc Sao Do cong tac nghién ctru khoa hoc ludn dugce coi
trong, trién khai dudi nhiéu hinh thac da dang va phong phu nhu thuc hién dé tai
nghién ctru khoa hoc cac cip, t6 chirc hoi thao khoa hoc, viét sach/gido trinh/bai béo, ...
Céc dé tai cap b, cap tinh hodc dé tai gin voi cac dia phuong déu c6 nhiing kién nghi,
doéng gop truc tiép cho vi¢c xay dung chinh sach va phat trién kinh té xa hoi cta bo,
tinh, dia phuong. Nham nang cao kha ning nghién ctru khoa hoc 4p dung vao thuc té
dé xtr 1y cac van nan nhu da néu & trén doi hoi ban than phai suy nghi dong gop sirc
lyc ciia minh cho xa hoi. Xuat phat tir nhu cau thyc té d6, tac gia dé xuét giai phap

Hoc vién: Vi Tri Vo 1 Chuyén nganh: Ky thudt dién tir
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“Nghién civu thiét ké, ché tao mdy do nong do con ding vi diéu khién”. Dé tai hoan
thanh s& gop phan phat trién nang luc nghién ctru khoa hoc va chuyén giao cong nghé
cuia tac gia noi riéng va cua Trudng Pai hoc Sao D6 néi chung. M hinh s& hd trg cho
céc tai xé c6 thé kiém tra dugc ndng do con trong co thé qua dudong khi thd nham canh
béo vé mirc d6 an toan dé tir d6 nang cao ¥ thirc trach nhiém cta ban than khi tham gia
giao thong.

Céu trac cia luan van gém 03 chuong, ngoai ra con muyc lyc, danh myc tir viét
tét, bang/hinh v&, phu luc va tai li¢u tham khéo; cu thé:

Chuong 1: Téng quan vé co sd 1y thuyét

Chuong 2: Thiét ké, ché tao may do nong do con dung vi didu khién

Chuong 3: Thuc nghiém va danh gia két qua

Hoc vién: Vi Tri Vo 2 Chuyén nganh: Ky thudt dién tir
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CHUONG 1
TONG QUAN VE CO SO LY THUYET

1.1. Qua trinh chuyén héa d6 udng cé con trong co thé
1.1.1. Pd udng cé con

“Pd udng cd con” theo nghia thuan tuy 1a “ethyl ancohol hay ethanol”, mot
loai chét 16ng c6 duoc tir viéc 1én men duong, nhung theo nghia rong hon, thuat ngir
nay dugc dung dé chi “céc loai d6 udng nhu bia, rugu va rugu manh cé thé khién con
ngudi bi say” [6].

Do ruou 13 ty 18 thé tich ethanol trén thé tich dung dich [14]. Vi du: ruou
Vokda c6 d9 40% tic 1a trong 100 ml rugu c6 40 ml ethanol.

Bang 1.1. Do ruou cua mot so loai do uong

Loai d6 uong Do rugu Loai d6 uong Do rugu
Bia 6-8% Ruou twndu 30-40%
Vokda nép méi 38% Wisky 40-50%
Vokda lua méi 45% Rhum 40-50%
Vang hoa qua 8-12% Brandy 45%

1.1.2. Chuyén héa rugu trong co thé nguoi va co ché giy doc

Khi uéng ruou vao co thé, no duoc hép thu nhanh 20% tai da day va 80% tai
rudt non, sau 30-60 phut toan bd rugu duoc hép thu hét. Sau khi hép thu, ruou duoc
chuyén héa chil yéu tai gan (90%). Mot lwong nho ruou con nguyén dang (khoang 5-
10%) thai ra ngodi qua md hoi, hoi thé va nudc tiéu. Nguoi 16n khoéng nghién
chuyén hoa khoang 7-10g ethanol mot gid véi sy giam dan néng do ethanol méau
xap xi 15-20mg/dL/gid. Ngudi nghién rugu hodc dd dung nap co thé chuyén hoa
nhanh hon va ndng d6 ethanol mau c6 thé giam véi tbe d6 30-40 mg/dL/giod. Sau 6
gio, nong do ethanol trong mau co6 thé giam 90-240 mg/dL [17].

Ethanol gy ddc cho cac co quan trong co thé qua 2 co ché chinh: qua hé
thong than kinh va qua rdi loan chuyén hoa.

- Qua hé thdng than kinh: Ethanol 1am suy giam ca 2 qua trinh hung phan va
{rc ché h¢ than kinh trung wong din dén lam ting kha ning mat kiém soat hanh vi.

- Qua r6i loan chuyén hoa: Khi dén gan, ruou s€ dugc chuyén hoa boi hé théng
enzyme ADH. Céc enzyme ADH bién di ethanol trong rrou tao thanh acetaldehyde. Day
1a chat gay doc 1én hau hét cac hé co quan trong co thé. Tiép theo, gan s& chuyén hoa
acetaldehyde thanh acetate nho enzyme ALDH va glutathione. Acetate 1a chat it doc hon va
duogc cac té bao trong co thé phan hity thanh ning lugng va CO2. Tir d6 c6 thé thiy kha
ning giai doc cia gan phu thude vao lwong enzyme va chit chong oxy hoa Glutathione do
gan tiét ra. Song kha niang ctia gan chi c¢6 han, n6 chi c6 thé san sinh ra mot lugng enzyme
nhét dinh mdi gid, twong timg véi mot lugng acetaldehyde nhét dinh duoc chuyén hoa.

Hoc vién: Vi Tri Vo 3 Chuyén nganh: Ky thudt dién tir
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1.1.3. Kh4i niém nong dd con trong mau

Trén thé gidi hién nay sir dung hai khai niém ndéng do con 1a noéng do con
trong mau (BAC: Blood Alcohol Concentration) va néng dé con trong huyét thanh
(SAC: Serum Alcohol Concentration). Tuy nhién, & hau hét cac qudc gia trén thé
gidi ¢6 quy dinh vé ndng d6 con ddi véi nguoi diéu khién phuong tién giao thong,
khai niém hay dugc st dung la néng do con trong mau BAC. Ty 1& quy ddi
SAC: BAC nam trong khoang 1,04 dén 1,26
1.2. Tinh hinh sir dung d udng cé con va tai nan giao thong
1.2.1. Thye trang sir dung dd udng cé con trén thé giéi

Bio céo thuc trang toan cau vé chit c6 con nam 2004 cia WHO di cho thiy
su khac biét dang ké vé ti 18 nguoi kiéng ruou, nguoi nghién ruou ning va thuong
xuyén say xin tai cac nude [11]. Vi du, ti 1& ngudi kiéng ruou trong d6i twong dan sb
tré theo béo céo 1a kha thip tai Luxembourg (2-5%) trong khi ty 1¢ nay 14 99,5% tai
Ai Cap. Nhitng nguoi nghién rugu ndng (luén vuot quéd muc do va s6 chén mdi 1an
hoic udng hang ngay) chi chiém 1-4% tai An Do, nhung tai Colombia, ty 18 nay 1a
31,8% .

%
E_&;s"
£z
3%
55.‘;‘1\.
G
2
28
£% s
§
=§='h-
2
N
o
§ 2 st 3Ei33822333 83835538 343¢%:
REER RS EESE R R R LA R R L
5 £ § 323 %
Mirc BAC

Hinh 1.1. St dung chdt c¢é cén va ldi xe la yéu té nguy co tir vong tai nan giao théng
(dir liéu cua 2002, 2003, 2004) [7]
Ghi chu:
Tai Uc: ty 1 7% chwa phdn dnh hét tinh hinh thuc té do viéc kiém tra no”‘ng do
con khéng dwge phép thue hién & nguoi da tir vong.
Tai Bé Pdo Nha: di liéu thong ké chiea day di do khéng phdi tdt ca nguwoi
diéu khién phwong tién bi kiém tra nong dé con trong hoi tho.
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Ngoai luong udng, théi quen udng ciing lién quan t6i tinh trang diéu khién
phuong tién sau khi sir dung d6 uéng c6 con. Hinh 1.2 cho thay sy khac biét vé mirc
d6 str dung chat c6 con giita cac khu vuc trén thé gidi, bat dau tir diém 1 (it nguy co
nhat) dén diém 4 (nguy co cao nhit). Theo d6, cac diém nguy co sir dung chat co
con cao dic biét tap trung tai cic nude thu nhap thap va trung binh [16].

Do vi sir dung:
1.00-2.00 o
200250 m

3.50-3.00
4.00-400 u

Hinh 1.2. Tinh hinh sir dung chdt cé con theo don vi trén thé gidi

Theo cac két qua diéu tra do To chic Y té Thé Giéi (WHO) cong bd [15], cac
tai nan giao thong lién quan dén ruou bia & cac qudc gia trén thé gidi déu chiém ty 18
cao va mirc do chin thuong nghiém trong v6i ngudi diéu khién xe ma con giy cic tai
nan tir vong dén hanh khach trén xe va nhiéu nguoi tham gia giao thong trén duong. O
cac nude c6 thu nhap cao, ty 18 tir vong co lién quan dén sir dung rugu, bia trong khi
1ai xe hodc c6 néng dd codn trong mau vuot qua ngudng quy dinh chiém t6i 20% tong
sd tir vong do tai nan giao thong duong bd. Tai MY, nira tridu nguoi bi thuong va
17000 ngudi bi chét mdi nim do cac vu va cham giao thong lién quan dén st dung
chét co con khi lai xe, trong s6 d6 40% bi tur vong. Ddi véi cac nude cd mire thu nhap
thap va trung binh ty 18 33% - 69% lai xe bi thuong tich gy tir vong va 9% - 29% cac
1ai xe bi cac chin thuong nang déu 13 do st dung chét c6 con trudce khi xay ra va cham.
Tai An D9, Bangalore 28% s vu tai nan giao thong xdy ra & nam gidi tir 15 tudi tré
1én c6 sir dung ruou, bia. O Thai Lan, theo diéu tra tai cic bénh vién cong cho thdy gan
45% nan nhan thuong tich do tai nan giao thong c6 muc nong do con trong méau la
0,1g/100ml hodc cao hon.
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1.2.2. Thye trang sir dung do udng c6 con tai Viét Nam

Dbi v6i nudce ta, nhitng ndm gan ddy, ciing véi sy ting truong cac phuong tién
md to, 6 t6, s6 lugng cic tai nan giao thdn cd nguyén nhan boi nguoi diu khién
phuong tién trong tinh trang say ruou, bia ngay cang pho bién dén muc bao dong. Két
qua diéu tra tai 5 trung tam chin thuong tai cac bénh vién 16n & Ha N&i, tinh Yén Bai,
tinh Binh Duong va Thanh Phé Ho Chi Minh tir thang 8 dén thang 10 nim 2009 trong
tong s6 3774 bénh nhén bi tai nan giao thong dén vién co toi 67,5% sé truong hop
(2574 ca cip ctru) ghi nhan c6 mot s6 lwong con trong méau[5]. Trong d6, co tdi 58,5%
trong téng $6 nay co néng dod codn vuot qué gidi han 0,05mg/100ml mau. Mot sb
nghién ctru tai bénh vién Viét Ptic va Sain Paul nim 2008-2009 cho thiy nan nhén bi
TNGT co6 néng do con trong mau chiém 62%. Vién phap y quéc gia xét nghi¢m 500
nan nhan ttr vong thi c6 34% nan nhan c6 néng do cdn trong mau vugt mirc cho phép.

Trén thé gidi mdi nudc c6 mot quy dinh gidi han riéng dbi véi gidi han cho phép
ciia BAC. Mot sd nudc nhu Australia, Hungary, Brunei... nghiém cAm c6 hoi rugu bia
khi 1ai xe, chi tiéu BAC quy dinh 12 0,00%. Dbi voi My, Malaisia, Singapore, nong do
con trong mau (BAC) theo gidi han cho phép 1a 0.08. O ngudng 0.08 BAC, lai xe bi suy
giam kha ning diéu khién c6 kha ning gay tai nan gap 11 lan so voi mot tai xé khong c6
ubng ruou bia trén cing mot tuyén duong. Ngoai ra, hau hét cac nude déu co quy dinh
riéng vé nong do con cho phép dbi vai 1ai xe bus va 1ai xe cd do tudi dudi 21. Cac chi
tiéu quy dinh ddi voi dbi trong nay 1a 0,00% dén 0,01%. Tat ca cac qubc gia trén thé
giéi déu c6 cac ché tai xir phat nghiém khic ddi voi nhimg ddi twong tham gia diéu
khién phuong tién giao théng vi pham quy dinh nay nhu: phat tién, thu gidy phép 14i xe,
bdi thuong thi¢ hai, truy ctru trach nhiém hinh sy...

Tai Viét Nam luat Giao thong duong bd nim 2008 quy dinh cdm ngudi diéu
khién xe 6 t0, may kéo, xe may chuyén dung trén duong ma trong mau hodc hoi thd co
néng dd con; cAm nguoi diéu khién mo o, xe gén may ma trong mau cé néng do con
vuot qua S0miligam/ 100 mililit mau hodc 0,25 miligam/ 11it khi thd. Nhim han ché
tai nan giao théng va ting tinh rin de cho hanh vi vi pham vé ndéng d6 con diéu khién
phuong tién tham gia giao thong, tir ngay 01/08/2016 s& ndng mirc phat tién va thoi
gian tam giir gidy phép lai xe ctia ngudi sir dung rugu bia khi tham gia giao thong.

Khoan 8, Luat Giao thong duong bd nghiém cAm hanh vi: “Diéu khién xe 6 t0,
may kéo, xe may chuyén dung trén duong ma trong mau hozc hoi thd c6 nong do con.
Piéu khién xe mo t6, xe gin mdy ma trong mau c6 nong do con vuot qua 50
miligam/100 mililit mau hoac 0,25 miligam/1 lit khi th” Moi hanh vi vi pham quy dinh
trén s& bi xir phat [1] Cu thé:

Diéu 2, Nghi dinh 71/2012/ND-CP ngay 19 thang 9 nim 2012 Sta dbi, bd
sung mot s didu cua Nghi dinh s6 34/2010/ND-CP ngay 02 thang 4 nam 2010 cua
Chinh phu quy dinh xtr phat vi pham hanh chinh trong linh vyc giao thong duong bo,
quy dinh xir phat nguoi diéu khién, nguoi ngdi trén xe mo o, xe gan may (ké ca xe
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may dién), cac loai xe twong ty md to va cac loai xe twong tu xe gan may vi pham quy
tac giao thong dudng bo nhu sau:

Piém b, khoan 5 quy dinh: Phat tién tir 2.000.000 dong dén 3.000.000 dong ddi
v6i nguoi didu khién xe c6 hanh vi: Diéu khién xe trén dudng ma trong mau hoic hoi
thd co néng do codn nhung chua téi mtrc vi pham quy dinh tai Piém b Khoan 7, Diém a
Khoan 8 Piéu nay.

Piém b, khoan 7 quy dinh: Phat tién tir 8.000.000 dong dén 10.000.000 dong
d6i voi nguoi diéu khién xe ¢ hanh vi: Diéu khién xe trén dudng ma trong mau hoic
hoi thd co néng dd cdn vuot qua 50 miligam dén 80 miligam/100 mililit mau hodc
vuot qua 0,25 miligam dén 0,4 miligam/1 1it khi tho.

Diém a, diém b khoan 8 quy dinh Phat tién tir 10.000.000 dong dén 15.000.000
ddng d6i voi nguoi diéu khién xe c6 hanh vi: Didu khién xe trén dudng ma trong mau
hodc hoi thd c6 nong do con vuot qua 80 miligam/100 mililit mau hodc vuot qué
0,4 miligam/1 lit khi thd; va Khong chip hanh yéu cau kiém tra vé chat ma tay,
ndng do con ctia ngudi kiém soat giao thong hoidc ngudi thi hanh cong vu.

Piéu 1, Nghi dinh 71/2012/ND-CP ngay 19 thang 9 niam 2012 Sta ddi, bd
sung mot s6 didu cua Nghi dinh s6 34/2010/ND-CP ngay 02 thang 4 nam 2010 cta
Chinh phu quy dinh xtr phat vi pham hanh chinh trong linh vyc giao thong duong bo,
quy dinh xir phat ngudi didu khién, ngudi ngdi trén xe 6 t6 va céc loai xe twong tu 6 to
vi pham quy tic giao thong dudng b nhu sau:

- Phat tién tir 2.000.000 dong dén 3.000.000 dong ddi v6i nguoi didu khién xe
c6 hanh vi: Diéu khién xe trén duong ma trong mau hodc hoi thd c6 nong do con
nhung chua ti mic vi pham quy dinh tai Piém b Khoan 7, Piém a Khoan 8 Diéu nay.

- Phat tién tir 8.000.000 dong dén 10.000.000 dong ddi véi nguoi didu khién xe
c6 hanh vi: Diéu khién xe trén dudng ma trong mau hoic hoi thd c6 néng do con vuot
qua 50 miligam dén 80 miligam/100 mililit mau hodc vuot qua 0,25 miligam dén 0,4
miligam/1 it khi thé.

- Phat tién tir 10.000.000 déng dén 15.000.000 dong d6i véi ngudi didu khién
xe ¢6 hanh vi: Diéu khién xe trén duong ma trong mau hodc hoi thd c¢6 nong do con
vuot qua 80 miligam/100 mililit mau hodc vugt qué 0,4 miligam/1 lit khi thd; hoac
Khong chdp hanh yéu ciu kiém tra vé& chit ma tiy, ndng do con cua ngudi kiém soat
giao thong hoac nguoi thi hanh cong vu.
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1.3. Anh huéng ciia d6 uéng cé con dén viée lai xe va nguy co tai nan
Bdng 1.2: Anh huéng ciia BAC doi véi co thé va hanh vi ldi xe [9]

BAC

Nhirng dnh huéng téi co thé
(g/100 ml)

- Tang nhip tim va nhip thé

- Giam cac chtrc ning than kinh trung wong
0,01-0,05 |- Mau thuan khi thé hién cac hanh vi cu xur
- Giam kha ning phan doan va su trc ché

- Cam thay phéan chan, thu gidn va thoai mai

- Gidm dau v€ mat sinh Iy & hau nhu toan b co thé
- Giam sy cha y va canh gidc, phan ung chdm, lam gidam sy phoi
hop va gidm strc manh cia cac co bap

0,06-0,10 Giam kha ning dua ra cac quyét dinh duwa trén 1y tri hodc kha

nang danh gia
- Tang su lo au va chén nan

- Giam tinh kién nhan

- Phan trng cham mdt cach ro rang

- Suy giam kha ning giit cdn bang va di chuyén Suy giam mot sb
0,10-0,15 chuc nang thi giac

- Noiliuludi

- Non, dic biét néu BAC tang 1én nhanh

- Suy yéu tram trong cac gidc quan, bao gém su giam cua nhan
thirc vé cac kich thich bén ngoai

0,16-0,29 PR N N A gn .

- Suy yéu tram trong co van dong/than kinh van dong, vi du nhu

thuong xuyén bi choang, nga

- Khong c6 phan Uing
0,30-0,39 |- Bt tinh, c6 thé so sanh véi viéc bi gdy mé khi phau thuat Tt vong
(nhiéu trudng hop)
- HoOn mé
>0,40 |- Ngung tho

- Tu vong thudng do suy ho hip

>0,5 - Tu vong
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Nhitng nguoi lai xe co st dung do udng co con c6 nguy co bi va cham cao
hon nhiéu so véi nhitng ngudi c6 mirc BAC bang 0, va nguy co nay ting 1én nhanh
chong ciung véi su ting ciia mic do con trong mau. Nhitng két qua nay da duoc
chung thuc va tdng cuong thong qua cac nghién ctru trong nhitng ndm 80, 90 va vao
nam 2002 [5,8,10].

- Nguoi 1ai xe 6 to va xe may c6 BAC > 0 di la ddi twong nguy co cao cta
thuong tich giao thong duong bo hon 1a ngudi khong s dung chat co con. Trong
nhom lai xe chung, khi mirc BAC bat dau ting tir 0, nguy co bi va cham bat dau
tang dang ké & mirc BAC bang 0,04g/ 100ml.

- Lai xe tré chua c6 kinh nghiém: néu c6 mirc 46 BAC tir 0,05g/ 100ml thi nguy
co va cham giao thong ting gap 2.5 1an so voi nhom da co kinh nghiém l4i xe.

- Lai xe tré tir 20-29 tudi: ¢ nguy co cao gip 3 1an so véi nhém trén 30 tudi
¢ moi muc BAC.

- Li xe tudi vi thanh nién: c6 nguy co bi va cham giao thong tir vong gép 5 lan
s0 véi nhom tudi trén 30 & moi micc BAC.

- Lai xe vi thanh nién c6 BAC 0,03 g/100ml ché tir 2 nguoi trd 1€n ¢6 nguy co
bi va cham giao thong cao gip 34 lan so voi lai xe 30 tudi trd 1én khong sir dung
chat c6 con va khong cho khach.

Thuc té, sd nguoi khong tu kiém soat dugc hanh dong cua minh sau khi uéng
ruou rat 16n. Véi nong do con ¢ mirc 0,05mg/lit khi thé, nguoi uéng da bi giam sut
suy nghi va bi kich dong nhe, noi nhiéu; 0,1mg/ 1it khi tho, gap kho khan trong viéc
cAm nam, di lai vung vé: 0,2mg/lit khi thd, dé bi uc ché, gian dir, di lai loang choang.
Néu cao hon nira, tuy muc dg, nguoi uéng c6 thé bi 1u 1an, khong nhan thirc duge moi
viéc dién ra xung quanh... S nguoi bi tai nan, thdm chi bi chian thuong so ndo do diéu
khién phuong ti¢n sau khi st dung rugu luén & mirc ddng bao dong.

Theo nghién ciru cia t6 chic WHO, mot don vi udng chuan chira 10 gam con,
tuong duong 1 chén rugu manh (40 d9, 30 ml); 1 ly rugu vang (13,5 dg, 100 ml); 1 vai
bia hoi (330 ml); 2/3 chai hoac lon bia (330 ml).

Dé ndng d6 con 50 miligam/100 mililit mau hodc dudi 0,25 miligam/lit khi th
(duoc phép diéu khién xe may), nam gidi khong nén udng qua 2 don vi udng chuan
trong gid dau tién va khong udng qua mot don vi chuan nita trong mdi gid sau d6. Véi
phu nit, khong nén ué)ng qua mot don vi va khong uéng quéa mot don vi uéng chuin
trong moi gior sau do.

Theo thdng ké cia uy ban an toan giao thong qudc gia, 40% vu tai nan giao
thong c6 chu phuong tién udng rugu bia va 11% sé ngudi chét khi luu thong trén
duong co lién quan dén do udng nay.

Ruou, bia chira c6n giy wc ché than kinh trung wong (ndo). Hau hét cac ky
nang can thiét cho viéc lai an toan (k¥ nang van dong than kinh, quan sat, cam nhan,
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diéu chinh, xr 1y thong tin, tip trung) & nguoi udng ruou bia déu suy giam theo néng
d6 con trong méu.

Bang 1.3. Gidi han BAC cho nguoi diéu khién phirong tién tai cdc quoc gia va khu vue [12]

Nwochoackhuvee BAC (g/100ml)| Nwéochoackhuve BAC (g/100ml)
| e L1008 | Luxembourg 0,05

| Ao, | 005 | HiLan | 005
' Bi | 005 |NewZealama || 008
Benin 0,08 Norway : 0.05
| Boswans 0,08 |88 Dao Nna | 0,05

| Brazil 0,08 | LLién bang Nga L 0,02

Canada 0,08 Nam Phi 0.02
_____ Coted 'Ivoire 0.08 iTay Ban Nha 0.0>

Céng hoa Séc 0,05 Swaziland || 008
iUganda 0.1>
Anh L 0,08
IConghoaTazania | | 0,08
M3* 0,10 hoic 0,08
Zambia | 0,08
Zimbawe 0.08
Ailen 0.08 Nhit 0,00
Y 0.05 S]_f:sc;thc:o 0,08

CTo.the Iudt phap timg bang

e

* Anh hwéng dén kha ning quan sat

Ubng ruou, bia lam anh hudng dén kha ning truyén thong tin giita ndo bo va
mat, tAm quan sat va kha ning nim bat sy kién ngoai vi ciia ngudi udng rugu bia bi
thu hep. Nguoi say cling mat dan k¥ ning quan sat, phan (mg nhay bén, va kha ning
kiém soat co thé.
* Anh hwéng dén kha ning nhén thirc

Khi ndng do con trong co thé & mirc cao, con ngudi co thé roi vao tinh trang
mat nhan thirc v6i thé giéi xung quanh, du chi can mot lugng nho con trong co thé
cling c¢6 thé gy ra tinh trang nhan thirc chdm hon binh thuong, 1am anh hudng dén
hanh vi va 161 noi.
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* Anh hwéng dén kha ning tip trung

Do bi tac dong truc tiép dén hé than kinh trung wong, nén khi udng ruou bia sé
lam anh huoéng rat 16n d&én kha ning thu thap va xu 1y thong tin ciia con ngudi. Pic
biét khi tham gia giao thong, ngudi diéu khién phuong tién can xur 1y rat nhiéu thong
tin tir cdc co quan cam gidc va dua ra cac quyét dinh twong Gng dé xur 1y cac tinh
hudng phat sinh. Viéc nay doi hoi sy két hop linh hoat giita rat nhidu cac thao tac phurc
tap va nhanh chong. Theo gido su Godfrey Pearlson, chuyén gia tdm than va lam
giam dbc trung tdm nghién cru Olin Neuropsychiatry, ngudi say xin thuong chay
xe & tdc do cao vi con tac dong ti vung tiéu ndo, khu vuc dam nhiém chirc ning
van dong cua con nguoi, ho thuong thich danh vong vi khu vuc dinh vo ndo trudce
da gap mot vai sai sot.

Céc két qua nghién ciru ciing chi ra rang, anh huéng ciia chat udng cé con con
phu thudc vao nhiéu thong sé khac nhau nhu can ning co thé, gidi tinh, luong ruou
bia da udng, thoi gian tac dong tinh tir khi bat dau udng va lwong udng bo sung. Theo
d6 nguoi co trong lugng nhé s€ nhanh chong bi cac taic dong anh hudng xX4u cta ruou,
bia hon 13 nhitg ngudi c6 trong lugng long hon, phy nit d& bi anh huéng xau cua
noéng do con dén kha niang diéu khién xe hon so véi nam gidi, lugng ruou bia udng
cang nhiéu thi lwong con trong mau sé& tang 1én khong phai theo quy luat tuyén tinh ma
theo dang ham mil va thoi gian tic dong dén ngudi 1ai cang kéo dai. Thoi gian ma sy
anh hudng cua nong do con dén co thé khong phai tac dong ngay ma cham sau khoang
thoi gian nhét dinh

Hinh 1.3 trinh bay két qua nghién ctru vé thoi gian ting ndng do con trong mau
va trong hoi thd sau khi uéng ruou. Tuong tng voi sb vu tai nan giao thong. Tu dd thi
ta thdy sau khi ung ruou, ndng do cong trong mau khong ting tirc thoi ma phai sau
mot khodng thoi gian ndng do con trong mau méi ting [4].

8 - - Sé vu tai nan 1,5
7 —»— Thoi gian dap (g (s) 13
oo
6 1,1 o
5

= 9
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'z 4 07 <
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1 0,1

0 0,1

0 0,3 0,5 08

Nong d6 con (g/1)

Hinh 1.3. Moi quan hé giita so vu tai nan va thoi gian dap ung
twong wng voi nong do con trong mdu cua tai xe.
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1.4. Mot s6 phuwong phap xac dinh ndng dd con
1.4.1. Po ndng dd con trong mau

Phan tich do dac tryc tiép mau mau la phuong phap chinh xac nhit dé xac dinh
luong con trong mau (Blood Alcohol Concentration — BAC). Pay 1a phwong phap
duoc sir dung dé xac dinh luong chat kich thich va hoat chat gy anh hudng téi co thé
con ngudi cé trong mau. Sir dung cac bién phap héa sinh trong phong thi nghiém dé do
dac voi d6 chinh x4c cao. Tuy nhién phuong phap nay c6 nhuoc diém la phai iy miu
mAau cta ngudi can kiém tra tai co so y té, thong qua quy trinh thir nghiém trong phong
thi nghiém méi cho ra két qua. Do d6 gay t6n thoi gian va khong thé ap dung trong cac
truong hop can kiém tra nhanh, tai hién truong.
1.4.2. Po ndng dd con qua khi thé

St dung céc thiét bi do nong do con tir hoi thd hodc do néng do trong khong
khi ctia khong gian thd trude miat nguoi 14i dé danh gid tinh trang ung ruou, bia.

Nguyén 1y co ban ciia do ndng do con trong qua trinh phan tich hoi thd 1a sy
bay hoi ciia con trong qua trinh luan chuyén mau, con bay hoi hoa 1an véi khong khi
di qua phdi trong qua trinh tho. Hién nay, ngudi ta thuong dung cac thiét bj cam tay
phat hién ham lugng con trong hoi thd. Nguyén tic 13 khi cac phan tir con hap phu
1én bé mat cac mang (ban din ZnO, cac polymer din nhu Polypyrrole...) s& lam thay
d6i do dan cua cac mang ndy, va ang voi nhitng thay d6i d6 s& hién thi nhitng chi s6
nhét dinh [3]

Nong do con trong mau khong ting tic thoi ngay sau khi udng rugu, bia. Phai
mot khoang thoi gian nong do cdn trong mau mai ting, tiép sau 13 ting chi s6 ndng do
con trong hoi thd ciia nguoi ubng ruou, bia.

Hinh 1.4. Canh sat kiém tra nong do con cua ldi xe 6 to.
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1.4.3. Po ndng d con qua da

Dy an nghién ctru hé théng phat hién ndng d6 con (DADSS) dang dugc Hiép
hoi an toan Giao thong dudng bd My, dai dién cac hiang 6t6 hang dau thé gidi va Co
quan An toan Giao théng Cao toc Qudc gia My hop tac phat trién. Cong bd dudi dang
y tuong, DADSS dugc nghién ctru rat ti mi va s& phat trién rong rai trong twong lai, c6
kha nang giam déng ké thuong vong do 1ai xe say rugu. Cong nghé DADSS s& phat
hién nguoi 14i co say ruou hay khong bang cach do néng do con trong mau va ngin
khong cho xe di chuyén. Hai phuong phap nhan biét khac nhau dang duoc xem xét va
thir nghiém, bao g6m dua trén cdm ng va dya trén hoi tho.

Hé théng cam tng s& do va phan tich ndng d6 con trong mau dudi bé mit da,
bang cach chiéu anh sang hong ngoai (NIR) qua dau ngon tay dé do budc song phu
hop nham nhén biét ndng d6 con cia tai xé. Hyundai ciing nghién ctru hé thdng tuong
tu ¢6 tén "cong nghé do séc td da" va dat trén nat khoi dong cua xe hoi.

Hang Toyota (Nhat Ban) dang nghién ctru cac cam bién phat hién BAC qua 18
chan 16ng & bé miat da. Cac cam bién nay s& duoc lap trén vanh 14i, noi thudng xuyén
tiép xtic voi tay ngudi 1ai hodc & tay ndm can diéu khién chuyén sd. Ngoai phuong
phap NIR, con sir dung phuong phéap dién hoa dé xac dinh BAC thong qua tiép xuc da,
phuong phap niy st dung cam bién ap da, théng qua md hoi dé kiém soat BAC. Hién
nay, phuong phap nay thuong duogc sir dung nhiéu trong linh vuc y té. Thiét bi dugc
deo trén ngudi nham thuong xuyén kiém tra lugng con chira trong md héi tiét ra dé
theo ddi tinh trang clia nhitng ngudi nghién ruou. Nhuge diém ciia phuwong phap kiém
tra qua md hoi tiét ra & da 13 thoi gia phat hién 1au, d6 tré 16m (t6i 30 phut) [7].
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Hinh 1.5. Céng nghé phat hién nong do con DADSS
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1.4.4. Xac dinh trang thai say rwou, bia thong qua phan wng nét mit va mit cia
ngudi diéu khién xe

Nguoi say rugu thudng c6 nét mit va mét 1o do, khong linh hoat. Hudng nhin
ciia mat khong phu hop v6i huéng chuyén dong cua xe. Sir dung hé thdng camera
thudng xuyén kiém tra cic phan tng cta ngudi 1i nhu: mic d6 tap trung, phan ung
clia mit, tay...voi cac diéu kién ngoai canh, két hop may tinh phan tich cac phan xa
clia mat, nét mat cia nguoi lai dé phat hién trang thai say rugu, bia. Phuong phap nay
con duge st dung két hop véi hé thong phat hién hién tuwong budn ngil va ngi gt &
nhting lai xe duong dai.

Céc phan tich & trén cho thay, ¢6 nhiéu phuong phap dé phét hién trang théi say

rugu cia ngudi 1ai xe, tuy nhién khi sir dung riéng r&, mdi phuwong phap trén ciing co
khuyét diém nhét dinh. Vi du, sir dung cam bién do ndng d6 con tir md hoi trén da tay
khong thé phan biét cac truong hop nguoi lai xe udng rugu hay do tay nguoi li vira
rira nude c6 pha con. Nong do con trong khong gian ngudi 13i ¢6 thé cao trong truong
hop trén xe cho nhiéu hanh khach dang trong tinh trang say rugu.
Céc hanh vi bat thudng ciing nhu phan tng cham cham cta ngudi lai ciing chua khing
dinh duoc hoan toan chic chin ngudi 1ai dang say ruou. Tuy nhién, néu cac céng nghé
trén dugc hoan thién va sir dung két hop ching sé tao kha nang phat hién som ciing
nhu kiém soat lién tuc qué trinh diéu khién cua ngudi l4i.

Viéc phat hién som trang thai say ruou s€ tao diéu kién dé thuc hién cac tac
dong tich cyc nham ngin can nguoi 1ai didu khién xe nhu cac canh bao bing tin
hiéu am thanh, dén bdo nguy mau do, tic dong vao mach dién ngin khong cho phép
khéi dong dong co, gidam tdc do chuyén dong cua xe, gui cac thong tin vé trung tam
kiém soat. ..

Hinh 1.6 m6 ta qué trinh hat hién canh bao ngu git va hanh vi bat thuong cua

141 xe théng qua phan tmg nét mit va mét cua nguoi diéu khién xe bang camera.
Hé théng bao gém hai camera héng ngoai xac dinh mit va nét mat cua nguoi diéu
khién xe trong sudt qué trinh xe van hanh. Uu diém cta loai camera nay 13 khong phu
thudc vao ngudn sang nén khi diéu khién xe trong toi thi mat ciia nguoi lai van duoc
theo doi tot. Hé théng s€ dua ra canh bao dua vao khoang thoi gian, tde do chdp cua
mit va nét mit dé xac dinh nguoi 1ai co dang trong trang thai mét moi hay ngi gat hay
say ruou khong.
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Hinh 1.6. Céng nghé phat hién ngi gdt va hanh vi bat thuong cia ldi xe
1.5. Cac don vi do nong dd con

Pon vi duoc sir dung phd bién nhéat 1a BAC. Ap dung dé do ndng do con trong
mau (BAC) va d6 con trong khi thd (BrAC).

Pon vi ndng dd con trong mau BAC thudong biéu dién dudi dang: mg
con/100ml mau (hodc viét tit mg/100ml, mg/%). Pon vi do nay dugc dung & Vuong
quéc Anh, Ai len, Cyprus, Singapore, Thai Lan, Ca-na-da, va hau hét cac nude &
Trung Pong. Dai do tinh tir 0 dén 500, tri s6 gidi han ndng d6 cdn cho phép véi nguoi
lai xe 1a 80.

Con ¢6 mot sb dang biéu dién khéac nhu: gram cOn trong mot it mau, Promille
[w/v], dugc viét tit 1a — g/L [hodc %o w/v]. Hé nay duogc st dung & cong ddng céc
nudc noi tiéng Phap & chau Au, Tdy Ban Nha va Bo Pao Nha. Dai do tinh tir 0.00 dén
6.00, tri s6 gi6i han ndng d6 con cho phép vai ngudi 1ai xe 13 0.80.

Dang biéu dién gram con trong 1 kg mau, Promille [w/w], thudng duoc viét tat
1a — g/Kg [ hodc %o w/w]. Hé nay duoc sir dung & cac nudc noi tiéng Dirc, cac nude
vung Scandinavia.

Pon vi do lugng cdn trong hoi thd BrAC thuong biéu dién duéi dang pg con/L
khi thé (viét tit pg/l, hodc pg/1000 ml ). Cac nude st dung don vi do luong nay nhu
New Zealand, Ha Lan va Botswana. Dai do tinh tir 0 t&i 2,000. Ung v6i nong do BAC
80, biéu dién qua BrAC s& 1a 350.

Pon vi do mg con/L khi thd thuong ding ¢ chau Au va Nam Phi, Dai Loan,
Nhat Ban. Dai do tinh tir 0.00 t6i 2.00. Ung véi BAC 80, biéu dién qua BrAC 13 0.35.

Pon vi do mg con/210L khi tho ( viét tat g/210) thuong dung & Hoa Ky va Uk.
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Déi do tinh tir .000 t6i .600. Ung véi nong do BAC 80, bicu dién qua BrAC sé 1a .080.

pé chuyén ddi tri s6 do tinh theo BAC sang BrAc, mac du déu su dung ti 1¢
blood:breath (méu:hoi thd) song gia tri tinh toan cua ti 1& ndy & mdi nudc cd khac
nhau. Vi du nhu ti 1€ 2000:1 & Phap va Scandinavia; ti 1¢ 2100:1 & Hoa Ky, Uc va
Triéu Tién; ti 16 2300:1 & Vuong qudc Anh, Malaysia va Ai len.

Tai Viét Nam, theo quy dinh & cac khoan 7, 8 diéu 8 N 71/2012/ND-CP [1],
don vi do nong do con trong cac kiém tra nguoi lai xe 1a mg c6n/ 100ml mau hodc mg
con/11 khi thd. Pon vi do ndng do con trong mau c6 thé tinh theo lit hodc kg mau.

Bang 1.4. Pon vi do nong dé con trong mdu tinh theo thé tich va khoi hrong mdu

Pon vi Ky Twong duo
v Y Kich thudc fons quons

, o . Str dung & cac nwée
tinh hi¢u voi

9.43mg/g United States,

% 1/100g/mL=1g/dL
’ & 8 217.4mmol/L Australia, Canada

Australia, Bulgaria,
France, Latvia,
BAC th 9.43 mg/ Lithuani
-0 0o | 1/100g/mL=1g/L g8 ithuania,
thé tich 21.7 mmol/L | Netherlands, Poland,
Romania, Spain,

Switzerland, Turkey

1/10,000 g/ml 94.3ppm
%00 O BT PP Great Britain
=10mg/100mL 2.17 mmol/L
1.06cg/mL

% 1/100g/g=1cg/g 5 30mmol/L

Finland, Norway,

BAC th
2. ° 1.06mg/mL Sweden, Denmark,
khoi %0 1/1000g/g=1mg/g )
23mmol/L Germany, Rusian
lugng/ml i
Federation
1/100,000 g/g 1.06pug/mL
ppm
= lug/g 23umol/L
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Bang 1.5. Chuyén doi giiva don vi do BAC va BrAC

BrAC, mg/100ml BAC, g/1,%0,mg/ml

0 0.00

10 0.10

20 0.20

30 0.30

40 0.40

50 0.50
100 1.00

1.6. Mot s6 may do ndng dd con trong thue té
1.6.1. May do ndng dd con trong hoi thé FC10

- Phan mém Diéu khién bang Menu: Hudéng dan ngudi dung dé& dang thuc hién
quy trinh kiém tra bang nhiéu ngdn ngix

- Xem lai két qua do méi nhat: Xem két qua cua luot do gan nhat

- Goi ¥ bang Hinh anh & Am thanh: Hién thi dudng cong ludng hoi thd & ndng
dd con trong khi phat ra cac 161 nhac bang am thanh dé dam bao do dung cach

- Cam bién Ap luc Tho: May sé& khong tién hanh do cho dén khi ddi twong thoi
hoi vao.Bién phép an ninh tang cuong doi véi doi tugng khong hop tac

- Kiém tra Nhanh chong & Lién tuc: Phan ung tirc thi véi két qua am tinh, <10
gidy vdi két qua duong tinh. Phuc hoi tire thi véi két qua am tinh, <30 gidy voi két qua
duong tinh.

- Ché 36 bo Nguoi dung Co thé Iya chon: Ché do Tu dong, Thu cong va Thu dong

- Thiét ké Cing cap & Chéc chan: Cac thanh phan c6 do bén cao va hop dung
chac chan.Vua khit véi long ban tay, kich c¢& dé vira tii 4o so mi.Tay cam bang cao su
bao v¢ thiet bi khoi hu hai.

- Ngbn ngii: HO trg nhiéu ngdn ngi.

- Pham vi Phat hién: 0 dén 0,600 BAC - 0,00 dén 2,85 mg/I

- P9 chinh xéc: & 0,005 BAC dén 0,100 BAC.% 5% tir trén 0,100 dén 0,400 BAC

- Thoi gian Phan tmg: Phan ung tic thi v6i két qua am tinh, dudi 10 gidy véi
két qua duong tinh.

- Thoi gian Phuc hoi: Phan tng tirc thi véi két qua am tinh, dudi 30 gidy voi két
qua duong tinh.

- bon vi Bo: BAC, mg/l, g/l, promille.

- Man hinh: Man hinh d6 hoa LCD véi dién tich hién thi 1,65" x 0,87" (42 x 22
mm). Tu dong chiéu sang nén khi str dung vao ban dém.
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- Bom Liy mau: Bom dién tir tw dong khoi dong. Khong can moi.

- Nhiét d¢ Hoat dong: 0°C - 55° C.

- Ngudn dién: Bén (4) pin kiém AA hoic pin sac NIMH.160 gid hoat dong,
twong duong vi 6.000 luot do vai moi bo pin.

- Kich thuée: (66 x 127 x 33)mm

- Khéi lwong Bao gdm Pin: 226 gam

Hinh 1.7. Mdy do noéng dé con trong hoi thé FC10
1.6.2. May do ndng dd con AL6000

- Thang do: + 0.00 dén 4%,

+ 0.00 dén 2 mg/l BrAC.

+ 0.000 dén 0.4% BAC.
- Mic hién thi: “0”, “Low”, “High”.
- Hién thi: LED.
- Thoi gian 1am 4m thiét bi: 25 s
- Thoi gian dap Gmg két qua: 5 s
- Cam bién: Loai ban dan
- Str dung miéng loe trong kiéu do theo thé tich va khong str dung cho do theo mic.
- B9 chinh xac: + 0.01% BAC tai 0.05% BAC
- Ngudn cip: 2 pin “AA” 1.5V
- Thoi gian hoat dong : 200 1an do dbi véi pin méi.
- Kich thuée: (124 x 56 x 41) mm
- Trong luong: 115g (gém pin)
- Ty dong tit ngudn

- Am thanh canh bao: 3 tiéng bip voi LED hién thi khi do ra duoc néng do con.
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Hinh 1.8. May do néng dé con AL6000
* Yéu cau ciia cdc mady do nong dé con néi chung

- Chinh x4c vé néng d6 cdn do duoc.

- Cai dat va chinh sua dugc thong sb né)ng dd cdn canh bao.

- Canh bao qua deén, qua coi.

- Pam bao tinh co dong khi di chuyén may do.

- Thong sb néng d% cdn do duoc hién thi 1én LCD

- Gia thanh ré.

* Giai phap

- Str dung phuong phéap do ndng d6 con trong hoi thd ngudi lai

- Str dung cam bién c6 d6 nhay va do n dinh cao.

- Str dung vi diéu khién c6 bo bién d6i ADC 10 bit tro 1én.

1.7. Két luan chuong

Sau khi str dung ruoqu, bia co thé con nguoi s€ trai qua nhiéu qua trinh bién ddi
vé kha niang chuyén hoa ciing nhu chiu su tic dong dén hé than kinh trung wong, giy
ra nhitng tac hai vo cuing to 16n. Trude hét 1am ting cuong cac kich thich bét loi, mat
kiém soat hanh vi va nhan thtc va c6 thé gay tir vong do ngd doc ruou. Pédc biét hién
nay van dé¢ xa hgi dang nhic nhdi 1a tinh trang 1ai xe sau khi udng ruou, bia gay ra
hang loat cac vu tai nan kinh hoang cho nguo1 tham gia giao thong.

C6 rat nhiéu phuong phap dé xac dinh néng d6 con co trong ngudi cia 1ai
xe. Qua tham khao va két qua nghién cru tng dung gan day thi cac hang xe 0 to
nhu Toyota, Nissan, Hyundai...cling nhu cac thiét bi kiém tra phat hién néng do con
cua lai xe dugc cung cap bdi canh sat giao thong cac quoc gia trén thé gigi nhu My,
Phap, Nga...phuong phap xac dinh ndng d6 con qua md hdi tiét qua da va dic biét
phuong phéap xac dinh ndong do con qua hoi thd di va dang duge st dung rong rai.
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So v6i phuong phap xac dinh néng d6 con qua hoi thd thi phuong phap xac
dinh ndng d6 con qua md hoi tiét qua da thuong cho két qua chdm phai mat t6i gan 30
phut sau khi tiép xtic qua da. Trong khi d6 v6i phuong phap phat hién nong d6 cén ma
str dung cam bién do ndng do con trogn hoi thd chi mat 8 dén 10 gidy. Vi vay thong
thuong cac hé thdng canh bao ndng dd con trong hoi thé ngudi 13i xe 1a phuong phap
dugc st dung dai tra va dem lai hi¢u qua cao nhét. Hon nita, viéc canh bao néng do
con qua hoi thé khong str dung cac thiét bi linh kién dién tir khong tac dong truc tiép
1én co thé, khong gy can trd cac thao tac diéu khién, kho chiu cho ngudi lai xe.

Vi nhitng 1y do néu trén ma tac gia lya chon phwong 4n do ndng d6 con qua hoi
thd nham cho két qua nhanh nhét, thuan tién khi st dung va khong anh huong dén st
khoe va thot gian cia nguoi lai xe. Tur d6 danh gid duge mue d§ anh hudng cling nhu
noéng do con trong co thé nhim ngan chin 1ai xe diéu khién phuong tién giao thong
gop phan nang cao ¥ thirc va giam thiéu tai nan giao thong.

Yéu ciu cua mot hé théng do dac kiém tra can phai hoi tu vao cac yéu td:

- Chinh xéc vé né)ng do cdn do duge.

- Cai dat va chinh stra dugc thong sb néng dd cdn canh béo.
- Cénh bao qua den, qua coi.

- Pam béo tinh co dong khi di chuyén may do.

- Thong s6 ndng d6 con do duge hién thi 1én LCD

- Gia thanh ré.
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CHUONG 2
THIET KE, CHE TAO MAY PO NONG PQ CON DUNG VI PIEU KHIEN
2.1. Phan tich nhiém vu

- Muc dich chinh cua dé tai 1a nghién clru va ché tao thiét bi do néng do codn
cam tay mang tinh co dong, thuan tién trong qua trinh do dac kiém tra, nham nang cao
y thire cuia nguoi tham gia giao thong, gidm thicu tai nan.

- Thiét ké, ché tao thir nghiém thiét bi phat hi¢n, canh bao néng do con ( bao
gom céc viéc chinh 1a chon 1ap cam bién bao nong do con, thiét ké ché tao mach canh
bdo nong dd con qua hoi tho.

- Lép dat, thtr nghiém danh gia hi€u qua lam viéc ctua hé théng phat hién, canh
bdo nong dd con ma de tai da thuc hién.

- Hé thong lam viéc c6 dd tin cdy cao, gia thanh hop 1y dam bao kha nang trién
khai rong rai.

- Thur nghi¢m bo diéu khién canh bao néng do cdn voi may do néng do con
c6 san trén thi truong da dugce thong qua ban k¥ thuat do luong kiém nghiém.

2.2. Lwa chon phwong an diéu khién
2.2.1. So' @6 khdi ciia h¢ thong

Vi diéu Man
khién hinh
LCD

Hinh 2.1. So' d6 khoi ciia hé thong
Khéi cam bién c6 nhiém nhan 1énh tir khdi vi diéu khién dé thyuc hién qua trinh

doc néng do cOn, dit liéu tir cam bién sau khi doc s& duoc khdi vi diéu khién thu thap,
xtr Iy tinh toan tir va dua ra cac thong s6 do dwoc 1én man hinh LCD. Néu phat hién
ndng do qua muc cho phép hé thong co thé phat tin hiéu canh bao bang dén bao hodc
am thanh nham canh bao dén ngudi sir dung.

Khéi ngudn cé nhiém vu cung cap nang luong cho toan bd hé thong.
2.2.2. Lwa chon cim bién

Hién nay c6 nhiéu loai cam bién do ndng d6 con dang duoc st dung rat phd
bién trén thi truong, tuy nhién theo nguyén 1y hoat dong c6 thé chia ra lam hai loai
chinh 13 cam bién kiéu phan tich quang phd va cam bién kiéu dién hoa.
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Cam bién kiéu quang phé hoat dong theo nguyén ly phan tich sy thay ddi
quang phé anh sang c6 budc song va vung gﬁn h@)ng ngoai NDIR (Non-Dispersive
Infrared) khi chiéu vao vung khong gian cé néng do con.

Céc thanh phan chinh cta cam bién NDIR 1a ngudn hong ngoai (dén), budng
mau hoidc éng anh sang, bo loc budc song va dau do h@)ng ngoai. Khi dugc bom hoac
khuéch tan vao buéng mau va néng do khi duoc do bé‘mg phuong phap quang dién
béng cach hép thu mdt bude song cu thé trong héng ngoai (IR).

Anh sang hong ngoai dugc dan qua budng mau NDIR vé phia may do. May do
¢ bo loc quang & phia trude giup loai bo tat ca anh sang ngoai trir bude sdng ma cac
phan tir khi duoc chon c6 thé hip thu. Cac phan tir khi khac khong hap thu 4nh sang &
budc song nay va khong anh hudng dén lugng anh sang chiéu t6i may do. Tin hiéu
héng ngoai tur dén nguén thuong dugc cit nho hodc diéu ché dé tin hiéu nén nhiét co
thé dugc bu tir tin hiéu mong muén.

DPé co hiéu qua quang hoc cao hon, mdt cum phan xa co thé bao quanh dén
dugc st dung cho cam bién NDIR. Cac guong phan xa thuong c6 hinh parabol dé va
cham anh sang héng ngoai qua buéng mau vé phia may do. Vi¢c st dung guong phan
xa co thé ting cuong do anh sang c6 san tir hai dén nam 1an. Bé mit phan xa cling co
thé duoc phu vang dé tang thém hi€u qua cta nd trong tia h@)ng ngoai.

Cuong d6 anh sang hong ngoai téi may do NDIR ¢6 lién quan nghich véi ndng
d6 khi muc tiéu trong budéng mau NDIR. Khi nong d6 trong budng bang khong, may
do s€ nhan dugc cuong do anh sang dﬁy du. Khi néng do tang, cuong do anh sang
hdng ngoai chiéu vao may do giam.

NDIR SENSOR WITH ILT LAMP AND
REFLECTOR ASSEMBLY

ILTNDIR . Gas Molecule _¢ |r petector
/

Lamp —‘M—i";‘

Reflector :
(optional) Sample Filter
Chamber

Hinh 2.2. Nguyén Iy mdy do nong dé kiéu quang phé

Cam bién x4c dinh néng dd cdn kiéu dién hoa c6 nhiéu két cdu khac nhau, song
chu yéu van 14 loai cam bién kiéu ban dan va cam bién kiéu dién hoa.

Nguyén 1y hoat dong ctia cam bién kiéu ban dan 1a sir dung mot chat ban dan co
d6 dan dién thay doi theo ndong d6 con trong mau hoi thd. Cam bién nay duogc sir dung
khé rong rai vi tinh chinh xac, gid thanh ré va do bén cua no. Tuy nhién cam bién kiéu
ban dan ciing c6 mot sb nhuoc diém nhu sy troi diém lam viéc theo thoi gian, do do

Hoc vién: Vii Tri Vo 22 Chuyén nganh: Ky thudt dién tir



Truong Dai hoc Sao Po Ludn van Thac st

yéu cau phai thuong xuyén bao dudng va hiéu chinh mdi 1an do. Ngoai ra, mot sd cam
bién kiéu ban din khong chi nhay cam véi con ma con nhay cam véi mot sé khi va
chat bay hoi khac nhu khi xa phuong tién giao thong hodc khoi thude 14, khi ga...do
do doi khi gay canh béo sai.

Céc cam bién str dung cac chat ban din cé dién trd thay doi theo nong do con
trong moi trudng khong khi (thudng goi 1a cam bién Taguchi) ciing thudc loai cam
bién dién hoa. Cac chét ban din thuong duoc sir dung trong cam bién nay 1 (Sn0,) ¢6
d6 nhay cam véi con cao (trong khi hop chét nay lai c6 d6 nhay cam thap véi khi ga,
khoi thude 14, cac hop chat benzin khac) va diém lam viéc on dinh.

Mot loai cam bién xac dinh nong do con kiéu dién héa khac hoat dong theo
nguyén 1y pin nhién liéu (fuel cell): bién ddi ning lwong cua phan tng chay giita con
va oxy (mdi trudong cd xtc tac) thanh dong dién. Cuong do dong dién cua pin tao ra ti
1¢ thuan véi ndong do con trong mau hoi thd. Loai cam bién nay c¢6 d6 chinh xac va do
nhay cao, kha ning lam viéc on dinh.

Hinh 2.3. Hinh dang thuc té ciia cam bién MQ3

Configuration A Configuration B ?16.810.5 29,5
N " T
. |
o sl
|
I
ta LGRS

Hinh 2.4. Théng s6 hinh hoc ciia cam bién MQ3
Dua vao cdu tao va nguyén 1y 1am viéc ctia mot sb loai cam bién do noéng do
con trong thuc té, ciing nhu kha ning dap ung duoc cac yéu cau cong nghé di dit ra
nhu: Dap Gmg nhanh, do chinh xac va do bén cao, nho gon, gia thanh hop 1y dé dang
mua va thay thé tién loi, trong dé tai nay tac gia lya chon cam bién MQ3.
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Bang 2.1. Théong s6 ky thudt cam bién MQ3
Tén thong so Gia tri Don vi
Ky hiéu MQ-3
Chat phan tng Con
Dai do 0,04-0.4 mg/ |
bién &p lam vige <24 \%
Dién ap sdy 5+0,2 V (AC hoic DC)
Tai dau ra Diéu chinh dugc Q
Dién tro sdy 31+5% Q
Cong suét siy <900 mW
Dién tré cam bién 2+20 kQ tai nong d6 con 0,4 mg/ 1
D6 nhay =5 Ti léA dif}n trfy cam l?ién khi nong
dd con bang 0 va 0,4 mg/ 1

Dién tré ctia cam bién giam dan 5 lan khi do trong méi truong khong khi sach
va moi truong c6 néng do coén 0,4 mg/l (bang 2.1). Tuy nhién hiéu Gng phat hién
né)ng dd cdn cua cam bién nay con phu thudc diéu kién nhiét do. Khi nhiét do bé mat
cam bién duogc sy nong téi 60°C, thoi gian can thiét can thiét dé phat hién nong
do con kéo dai khoang 8 gidy. Ciing trong mdi truong d6, khi nhiét d6 bé mait
cam bién 1a 20°C thoi gian phéat hién nong d6 con kéo dai tir 3 dén 5 phut.
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Hinh 2.5. Bo nhay cua MQ3 voi mot s6 loai khi
Dic diém nhay cam bién MQ-3 so voi dién hinh mot s6 chat khi trong ho (hinh
2.5). Nhiét d6: 20 °C, P am: 65%, ndng d6 O, 21%, RL = 200kQ

Ro: Dién tré cam bién ¢ 0,4 mg / L ciia rugu trong khong khi trong lanh.

Rs: Dién khang cam bién & cac nong do khac nhau cua cac chat khi.
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Hinh 2.6. Bac diéem dé nhay cua cam bién MQ3 so voi nhiét do va do am

Sy phu thudc ctia cam bién MQ-3 vao nhiét d6 va do am (hinh 2.6).

Ro: Pién tré cam bién & 0,4 mg/Ictia ruou trong khong khi & 33% RH va 20 °C

Rs: Dién khang cam bién & 0,4 mg/l cua rwou & nhiét d6 va d6 am khac nhau.

Cam bién MQ3 c6 d6 nhay cao trong mdi trudng c6 con va khong nhay cam
voi khoi thuoce 14, xdng, dau 1én nd c6 kha ndng phat hién chinh xac ndong do con
trong moi truong khong khi binh thuong. Vi vay, st dung cam bién MQ3 dé do nong
dd con 1a hop 1y, c6 do chinh xéc cao.

A or B

L ]

Vout

RL

Py
> & -

Hinh 2.7. So' do cau triic mach dién cia MO3

Trong mach di¢n cua cam bién MQ3 hinh 2.7, ¢6 2 dau day ap dau ra cia cam
bién, R, 12 dién tr& mach ra dugc ndi tiép v&i cam bién, tri sd duoc cép dién ap: Vyla
dién ap cép cho mach séy va V¢ dién ap cép cho cam bién, Vg, 1a dién tré Ry co thé
diéu chinh duoc. Cac dién ap Vi va Ve thudng duge cip cung tri s6. Trong mach do,
cac dién 4p nay dugc cép nguén 5v DC. Céc tin hiéu ra cua cam bién dugc gui vé bod
vi diéu khién dé tinh toan xur 1y.
2.2.3. Lua chon vi diéu khién

Trén thuc té ¢6 rat nhidu phuong phap nhu PLC, VBK, IC s nhung trén co so
phuong an thiét ké hé thong phat hién va canh bao néng do con, dé tai da tién hanh
tinh toan, lya chon vi xir Iy Atmegal6 ding dé lap trinh diéu khién vi Atmegal6 gia
thanh ré. Pic biét ddi voi vi didu khién ATMEGA 16 sir dung bo chuyén dbi dir liéu
ADC 10 bit cho nén s& lam giam sai sé trong qua trinh do. Véi vi diéu khién
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ATMEGA 16 thi téc d6 xir 1y, kha nang chéng nhiéu cao.
2.2.3.1. Pic diém ciia vi diéu khiéen ATMEGAIG6

- 16Kbytes bo nhé chuong trinh dang flash ¢ thé Read-While-Write

- 512 bytes EEPROM.

- 1 Kbyte RAM tinh (SRAM).

- 32 dudng két ndi /0 muc dich chung.

- 32 thanh ghi 1am viéc muc dich chung duoc ndi truc tiép véi don vi xir 1y s6
hoc va logic (ALU).

- M6t giao dién JATG cho quét ngoai vi.

- Lap trinh va hd tro g& réi trén chip.

- 3 Timer/Counter linh hoat v&i cac ché do so sanh.

- Cac ngat ngoai va ngat trong (21 nguyén nhan ngat).

- Chuan truyén dir liéu ndi tiép USART c6 thé lap trinh.

- Mot ADC 10 bit, 8 kénh véi cac kénh dau vao ADC c6 thé lua chon bang cach
1ap trinh.

- M6t Watchdog Timer c6 thé 1ap trinh véi bd tao dao dong bén trong.

- M6t cong nbi tiép SPI ( serial peripheral interface).

- 6 ché d9 tiét kiém nang lugng cod thé Iya chon béng phﬁn mém.

- Lua chon tan sd hoat dong béng phﬁn mém.

- Péng gbi 40 chan kiéu PDIP.

- Tén s6 t6i da 16MHz.

- Dién thé 4,5 - 5,5V.

- Vi diéu khién ATmegal6 dugc hd trg 1ap trinh véi ngdn ngit 1ap trinh bac cao
nhu ngdn ngir 1ap trinh C. Di€u nay gitp cho nguoi st dung rat tién 191 trong viéc 1ap
trinh cho vi diéu khién.
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2.2.3.2. Céu triic cia ATMEGAIG6

Data Bus 8-pit
Program I-_ I Status
Fiash '_l |._.
Program Counter and Control

Memory
Intarrupt
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Ingtruction General PN
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Hinh 2.8. So do cdu triic cia ATMEGAI6

Atmegal6 cung cap cac thong so dic trung sau: bd nhé Flash 16 kbyte 1ap trinh
dugc ngay trén hé thong v6i kha nang doc va ghi, EEPPROM 512byte, SRAM 1kbyte,
32 duodng vao/ra da nang, 32 thanh ghi lam vi¢c da nang, 1 giao dién JTAG, viéc 1ap
trinh va dap ing b do sai trén chip, 3 b Timer/Counter lam viéc linh hoat véi ché do
so sanh, cac ngat ngoai va trong, 1 bd USART lap trinh ndi tiép, 1 giao dién nbi tiép 2
day byte dinh hudng, 1 bd chuyén ADC 8 kénh 10 bit voi trang thai dau vao vi sai voi
d6 1o c6 thé lap trinh, 1 bo dinh thoi Watchdog c6 thé 14p trinh v6i bo dao dong bén
trong, 1 cé)ng ndi tiép SPI, va 6 ché d¢ tiét kiém nang lugng cé thé Iya chon nho phﬁn
mém. Ché d6 nghi 1am cho CPU ngimg hoat dong trong khi cho phép bd USART, b
giao dién 2 day, bd chuyén ddi A/D, SRAM, bd Timer/Counter, céng SPI, va hé théng
ngét van tiép tuc lam viéc. Ché do 1am giam muc ti€u thu ndng luong luu ndi dung
thanh ghi nhung lai dé bo dao dong hoat dong, cAm tat ca céc chirc nang khac trén chip
cho dén khi c6 tin hiéu ngat ngoai ké tiép hodc tin hiéu reset phan cimg. O ché do tiét
kiém ning lwong, bd Timer bat dong bd van tiép tuc hoat dong va cho phép ngudi sir
dung van tiép tuc duy tri 1 bo dinh thoi co s trong khi cac thiét bi con lai trong ché do
nghi. Ché d6 giam nhidu ADC lam cho CPU ngumg hoat dong va tit ca cac modun
vao/ra ngoai trr bo Timer bat d@)ng b6 va bd ADC, dé nhiu cua viéc chuyén mach dat
cuc tiéu trong subt qué trinh chuyén ddi ADC. Trong ché do du phong, thach anh/bd
dao dong cong huong s& hoat dong trong khi cac thiét bi con lai trong ché d6 nghi.
Diéu nay cho phép viéc khai dong nhanh duge két hop véi viée tiéu thu ning lugng
thép. O ché @6 du phong bén ngoai, ca hai by dao dong chinh va Timer bat déng bo
van tiép tuc hoat dong. [nguon: https://www.microchip.com/wwwproducts/en/
ATmegal 6#datasheet-toggle].
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2.2.3.3. So' dé va chirc ning cdc chin

. R .
(XCK/TO) PBO ] 1 40 [ PAO (ADCO)
(T1) PB1 ] 2 39 [0 PA1 (ADC1)
(INT2/AIND) PB2 | 3 38 [0 PA2 (ADC2)
(OCO/AIN1) PB3 | 4 37 [0 PA3 (ADC3)
(58) PB4 ] 5 36 [ PA4 (ADC4)
(MOSI) PBS [] & 35 [0 PAS (ADCS)
(MISO) PBE ] 7 34 5 pAG (ADCH)
(SCK) PB7 | 8 33 b PAT (ADGT)
RESET ]| 9 32 |[J AREF
vcec O 10 31 [J GND
GND ] 11 30 b Avece
XTALZ | 12 29 O PC7 (TOSC2)
XTAL1 | 13 28 [0 PC6 (TOSC1)
(RXD) PDO ] 14 27 [0 PC5 (TDI)
(TXD) PD1 ] 15 26 [0 PC4 (TDO)
(INTO) PD2 ]| 16 25 [0 PC3 (TMS)
(INT1) PD3 | 17 24 [ PC2 (TCK)
(OC1B) PD4 | 18 23 [1 PC1 (SDA)
(OC1A) PDS ] 19 22 [ PCO (SCL)
(ICP1) PD6 ] 20 21 [0 PD7 (OC2)

Hinh 2.9. So do chén va hinh dang thuc 1é cia chip ATMEGAI6

Port A (PA7 = PAO):

Port A 1a mot cong vao/ra 2 hudng 8 bit, néu bd chuyén doi khong duoc dung.
Chan Port ¢6 cac dién trd ndi 1én ngudn duong (duge chon cho mdi bit). Ngd ra Port A
c¢6 nhig dic tinh diéu khién ddi xtmg véi ca hai kha niang chiu dung ngudn va nhiét
cao. Khi chan PAO t61 chan PA7 dugc str dung nhu 1a ngd vao va dugc dat Xuéng murc
thdp tir bén ngoai, ching s& 1a ngudn dong néu cac dién tré ndi 1én cuc duong duoc
kich hoat.

Port A ciing dugc st dung khi mot tin hi€u tuong tu & ngd vao dén bo chuyén
ddi A/D. Cac chan cua Port A s& duoc dit ¢ trang thai 3 (tong trd cao) khi tin hiéu
reset & muc tich cyc ngay ca khi tin hi¢u xung nhip khong hoat dong.

Port B (PB7 +~ PBO0):

Port B 1a mot cong vao/ra 2 hudng 8 bit voi cac dién tré kéo 1én ngudn duong
bén trong (duwoc chon cho mdi bit). Ngd ra Port B ¢6 nhimng dic tinh diéu khién dbi
xtng voi ca hai kha ning chiu dung ngudn va nhiét cao. Ciing nhu cac chan ngd vao,
cac chan Port B dugc dat xuéng murc thip tir bén ngoai s& 13 ngudn dong néu cac dién
tré ndi 1én cuc duong duogc kich hoat.

Céc chan Port B s€ dugc dat trang thai thir 3 khi tin hi€u reset & mirc tich cuc,
ngay khi xung nhip khong hoat dong.

Port C (PC7 ~ PCO):

Port C 13 mot cong vao/ra 2 huéng 8 bit v6i cac dién trd kéo 1én ngudn dwong
bén trong (dugc chon cho mdi bit). Ngd ra Port C ¢6 nhitng dic tinh diéu khién d6i xtng
v6i ca hai kha nang chiu dung ngudn va nhiét cao. Cling nhu cac chan ngd vao, cac chan
Port B duoc dit xudng mirc thip tir bén ngoai sé 1a ngudn dong néu cac dién tré ndi 1én
cuc duong duogc kich hoat. Céc chan Port C s€ dugc dat trang thai thu 3 (téng tr¢ cao)
khi tin hiéu reset & muc tich cuc, ngay khi xung nhip khong hoat dong. Néu giao dién
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JTAG dugc muc cho phép, nhitng dién tré kéo 1én trén nhiing chan PC5(TDI),
PC3(TMS) va PC2(TCK) s& duoc kich hoat ngay ca khi néu mot reset xuét hién.

Port D (PD7 = PDO):

Port D 1a mot cong vao/ra 2 huéng 8 bit voi cac dién tré kéo 1én ngudn duong
bén trong (dugc chon cho mdi bit). Ngd ra Port D ¢6 nhitng dic tinh diéu khién ddi
xung voi ca hai kha nang chiu dung nguén va nhiét cao. Ciling nhu cac chan ngd vao,
céc chan Port D dugc dat xudng mirc thap tir bén ngoai sé& 1a ngudn dong néu cac dién
trd ndi 1én cuc duong dugc kich hoat. Cac chan Port C sé dugc dat trang thai thir 3
(téng tr cao) khi tin hiéu reset & mic tich cuc, ngay khi xung nhip khong hoat dong.

VCC, GND, RESET, XTALI1, XTAL2, AVCC, AREF:

VCC: Ngudn cung cap.

GND: Pit.

RESET : Ngo vao Reset. Mot mie thap trén chan nay dai hon do rong xung tbi
thiéu s€ tao ra mot reset, ngay khi xung nhip khong hoat dong. P9 rdng xung toi thiéu
1a 1,5us. Xung ngan hon khong dam bao dé tao ra mot reset.

XTALI: Ngé vao ctia bo khuéch dai dao dong déo va mach tao xung nhip bén trong.

XTAL2: Ngo ra cua bo khuéch dai dao dong dao.

AVCC: 1a chan nguén cung cap cho Port A va bd chuyén doi A/D. N6 nén dugc
két noé1 ngoai td1 VCC, ngay khi néu bd ADC khong duge dung. Néu b ADC duogc su
dung thi n6 duogc két noi to1 VCC thong qua mdt mach loc thong thap.

AREF: 14 chan tham chiéu cho bd chuyén d6i A/D.
2.2.3.4. To chivc b nhé ciia ATMEGAIG6

Dé ting t6i da hiéu suit va tinh twong thich, vi diéu khién AVR sir dung kién
tric Havard tic 1a by nhd dit 1iu va bd nhd chuong trinh tach bi¢t nhau ca vé vung
nhé va duong bus.
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B06 nhé chuong trinh SRAM EEPROM
$0000 $0000 | 32 thanh ghi $0000
$001F | daning
$0020 | 64 thanh ghi
16 bit $005F 1/0
$0060 512 byte
8 bit
1024 byte X 7
16 Kbyte SRAM noi $01FF
8 bit
$045F

$3FFF

Hinh 2.10. Té chirc bg nhé ciia ATmegal 6
B0 nh¢ chuong trinh ctia AVR 1a bd nh¢ Flash c¢6 dung lugng 16kbyte. B§ nhé
chuong trinh c¢6 dg rong bus 1a 16 bit. Nhirng dia chi déu tién caa bo nhé chuong trinh
duoc dung cho bang vecto ngat ¢ dia chi tir 0000H — 0028H(gdm 21 ngit). B6 nhd
chuong trinh Flash dugc chia thanh 2 phan, phan chuong trinh khéi dong va phan

chuong trinh tng dung. Ca hai phan déu danh nhiing bit khéa cho viéc bao vé ghi va
doc/ghi.

BO nhé dir liéu cia AVR chia lam 2 phﬁn chinh 1a b0 nhé SRAM va bd nhd
EEPROM. Tuy cung 1 by nhé dir liéu nhung hai bo nhé nay lai nam tach biét nhau va
duoc danh dia chi riéng.

Bo6 nhé SRAM  duoc chia thanh 3 phan: Phan dau 1a 32 thanh ghi chirc ning
chung (General Purpose Register ) RO dén R31 c6 dia chi tir $0000 t6i $001F. Phan
thr 2 1a khong gian nhé vao ra véi 64 thanh ghi vao ra ( I/O Register ) co dia chi tr
$0020 téi $005F. Phan thir 3 ¢6 dia chi tir $0060 tdi $045F 1a ving ciia by nhé SRAM
ndi c6 kich thudce 1a 1Kbyte.

Bo nhé EEPROM: Pay 1a bd nhé dir liéu c6 thé ghi xda ngay trong luc vi diéu
khién dang hoat dong va khong bi mét dir liéu khi nguén dién cung cép bi cit. C6 thé
vi bo nh¢ dir lieu EEPROM gidng nhu 13 6 cimg ( Hard disk ) ciia may vi tinh. Vi vi
diéu khién ATmegal6, b nhé EEPROM c6 kich thudce 1a 512byte. EEPROM dugc
xem nhu 1a mét bo nhéd vao ra duge danh dia chi doc 1ap voi SRAM, diéu nay c6 nghia
1a ta can sir dung cac Iénh in, out ... khi muén truy xuét t6i EEPROM. B6 nhd ¢6 dia
chi tir $000 toi $1FF.
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2.2.3.5. Ngiit ngoai ciia ATMEGAIG6

a. Khdi niém vé ngit

Ngit 1a mot sy kién bén trong hay bén ngoai lam ngit bo vi diéu khién dé bao
cho né biét ré'mg thiét bi can dich vu cua n6. Mot bd vi diéu khién co thé phuc vu mot
vai thiét bi, c6 hai cach dé thuc hién diéu nay d6 1a sir dung cac ngit (interrupt) va
tham do (polling). Trong phuong phap sir dung cic ngat thi mdi khi c6 mot thiét bi bat
ky can dén dich vu cta nd thi né bao cho bo vi diéu khién bang cach giri mét tin hiéu
ngat. Khi nhan dwoc tin hiéu ngit thi bo vi diéu khién ngit tat ca nhimg gi nd dang
thuc hién dé chuyén sang phuc vu thiét bi. Chuong trinh di cung voi ngét duogc goi la
trinh dich vu ngét ISR (Interrupt Service Routine) hay con goi 13 trinh quan 1y ngat
(Interrupt handler). Con trong phuong phap tham do thi b vi diéu khién hién thi lién
tuc tinh trang cia mot thiét bi da cho va diéu kién thoa man thi nd phuc vu thiét bi. Sau
d6 nod chuyén sang hién thi tinh trang cta thiét bj ké tiép cho dén khi tat ca déu duoc
phuc vu.

Mic du phuong phap tham do c6 thé thé hién thi tinh trang ciia mot vai thiét bi
va phuc vu mdi thiét bi khi cac diéu kién nhat dinh dugc thoa man nhung n6 khong tan
dung hét cong dung ctia bo vi diéu khién. Piém manh ciia phuong phap ngit 1a bo vi
diéu khién c6 thé phuc vu dugce rat nhiéu thiét bi (tit nhién 1a khong tai cing mot thoi
diém). Mdi thiét bi c6 thé nhan dugc sy chi ¥ cta bd vi diéu khién dya trén muc wu
tién duoc gan cho né. Bdi v6i phuong phap thim do thi khong thé gan mic wu tién
cho cac thiét bi vi n6 kiém tra tit ca moi thiét bi theo kiéu quay vong. Quan trong hon
1a trong phuong phéap ngit thi bo vi diéu khién ciing con c6 thé che hodc lam lo mot
yéu cau dich vu cua thiét bi. Diéu nay lai mot lan nira khong thé thuc hién dugc trong
phuong phap tham do. Ly do quan trong nhit ma phuong phap ngat dugc uu chuong
nhét 14 vi phuong phap thim do 1am hao phi thoi gian cua bo vi diéu khién bang cach
hoi do timg thiét bi ké ca khi chung khéng can dén dich vu.

b. Ngit ciia ATmegal6

Dbi v6i mdi ngat thi phai ¢6 mot trinh phuc vu ngit ISR (Interrupt Service
Routine) hay trinh quan 1y ngat (Interrupt handler). Khi mot ngat dugc goi thi bo vi
diéu khién phuc vu ngat. Khi mot ngat duoc goi thi bd vi diéu khién chay trinh phuc
vu ngat. D6i voi mdi ngat thi c6 mot vi tri ¢ dinh trong bo nhé dé giir dia chi ISR cia
n6. Nhom cac vi tri nhé duge danh riéng dé gui cac dia chi cua cac ISR dugc goi la
bang véc to ngat.

Khi kich hoat mét ngit bo vi diéu khién di qua cac budc sau:

- Vi diéu khién két thiic 1énh dang thuc hién va luu dia chi cua 1énh ké tiép (PC)
vao ngan xép.

- N6 nhay dén mot vi tri ¢d dinh trong bd nhé dugc goi 1a bang véc to ngét noi
luu gitr dia chi ctia mot trinh phuc vu ngét.

- B6 vi diéu khién nhan dia chi ISR tir bang véc to ngit va nhay toi d6. N6 bat dau
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thyc hién trinh phuc vu ngit cho dén 1énh cudi cting cua ISR 12 RETI (trd vé tir ngit).

- Khi thuc hién 1énh RETI b vi diéu khién quay tr& vé noi n6 da bi ngat. Trude
hét né nhan dia chi ciia bd dém chwong trinh PC tir ngin xép bang cach kéo hai byte
trén dinh ctia ngan x€&p vao PC. Sau do6 bat dau thuc hién cac 1énh tir dia chi do.

Atmegal6 co tit ca 21 ngit va thir tu vu tién duoc trinh by nhu bang sau:

Bdng 2.2. Thit tw wu tién cdc ngat cia vi diéu khién Atmegal 6

Program
Vector No. | Address'?’ Source Interrupt Definition
1 sooo™ RESET External Pin, Power-on Reset, Brown-out
Reset, Watchdog Reset, and JTAG AVR
Reset
2 $002 INTO External Interrupt Request 0
3 $004 INT1 External Interrupt Request 1
4 $006 TIMER2 COMP | Timer/Counter2 Compare Match
5 $008 TIMER2 OVF Timer/Counter2 Overflow
6 S00A TIMER1 CAPT | Timer/Counter1 Capture Event
7 sooC TIMER1 COMPA | Timer/Counter1 Compare Match A
8 SO0E TIMER1 COMPB | Timer/Counter1 Compare Match B
9 $010 TIMER1 OVF Timer/Counter1 Overflow
10 $012 TIMERO OVF Timer/Counter0 Overflow
1 $014 SPl, §STC Serial Transfer Complete
12 $016 USART, RXC USART, Rx Complete
13 $018 USART, UDRE | USART Data Register Empty
14 SO1A USART, TXC USART, Tx Complete
15 $01C ADC ADC Conversion Complete
16 SO1E EE_RDY EEPROM Ready
17 $020 ANA_COMP Analog Comparator
18 $022 T™WI Two-wire Serial Interface
19 $024 INT2 External Interrupt Request 2
20 $026 TIMERO COMP | Timer/Counter0 Compare Match
21 $028 SPM_RDY Store Program Memory Ready

2.2.3.6. Mjt s6 thanh ghi ciia ATMEGA16
a. Status Register — Thanh ghi trang thdi

Thanh ghi trang thai chira thong tin vé két qua thuc hién cta hau hét cac 1énh sb
hoc. Cac thong tin niy c6 thé dugc sir dung dé diéu khién chuong trinh. Cha y rang
cac thanh ghi trang thai dugc cap nhat sau tat ca cc hoat dong cua ALU. Trong nhiéu
truong hop, diéu nay s& bo di nhitng can thiét khi sir dung cdu 1énh so sanh chuyén
dung, két qua nhanh hon va doan chuong trinh ngan gon hon.

Thanh ghi trang thai khong tu dong luu trir khi dang nhap vao mot thudng trinh
ngat va luu trir khi tré vé ty mot ngit. Piéu nay phai duge quan 1y bang phan mém.
Thanh ghi trang thdi AVR — SREG - dugc dinh nghia nhu sau:
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Bit 7 6 5 4 3 2 1 0

C 1 s T T T 7T skee
ReadWrite RAY RW RN RV RAY W RIW RV
Iniial Value 0 0 0 0 0 0 0 0

Bit 7 — I: Global Interrupt Enable - bit cho phép ngit toan cuyc.

Bit cho phép ngit toan cuc phai duoc dat dé cho cac ngit c6 thé hoat dong.
bicu khién hoat dong cua céc ngat riéng biét dugc thuc hién trong cac thanh ghi diéu
khién riéng bi¢t. Néu thanh ghi cho phép ngat toan cuc dugc x6a, khong c6 mdt ngat
riéng biét nao dugc hoat dong. Bit I dugc x6a bdi phan clirng sau khi mot ngat xay ra
va dugc dat boi Iénh RETI dé cho céc phép cac ngat tiép theo hoat dong. Bit I cling c6
thé dugc dat va xd6a bdi cau 1énh SEI va CLI trong céc ing dung.

Bit 6 — T: Bit Copy Storage.

Céc cau Iénh copy bit BLD (Bit LoaD) va BST (Bit STore) st dung bit T nhu la
dich hoac nguon cho bit hoat dong. 1 bit tir mot thanh ghi trong tép thanh ghi c6 thé
duogc copy vao bit T bang 1énh BST va mdt bit trong T c6 thé dugc copy vao 1 bit
trong thanh ghi trong tép thanh ghi bang Iéng BLD.

Bit 5 — H: Half Carry Flag.

Cod nhé mot nira dung cho cac toan hang hang mét nira byte trong cac phép toan

s0 hoc. Co H str dung phép toan s6 hoc vdi s6 BDC .

Bit 4 — S: Sign Bit, S=N @ V — bit dau.
Bit S 1a phép XOR gitta co am va co tran V .

Bit 3 — V: Two’s Complement Overflow Flag — c¢d tran ma bu 2.
Co tran 'V hd tro phép toan s6 b 2.

Bit 2 — N: Negative Flag — co am.

Co am N hién thi két qua am cta phép toan logic hodc s6 hoc.
Bit 1 — Z: Zero Flag .

Co Zero Z hién thi két qua bang 0 cua phép toan logic hodc sé hoc.
Bit 0 — C: Carry Flag.

Co nhé C hién thi s6 nhé trong phép toan logic hoic s6 hoc.
b. Thanh ghi dia chi EEPROM — EEARH va EEARL

Bit 15 14 13 12 11 10 9 g
- - - - - - - EEARS | EEARH
[CEEAR7 | EEARG | EEARG | EEAR4 | EEAR3 | EEAR2 | EEART | EEARO | EEARL
7 3 3 3 2 2 1 0
Read'Write R R R R R R R RW
AW RAW RW RW RV RW RV RV
Initial Value 0 0 0 0 0 0 0 X
X X X X X X X X

Bit 15..9 — Res: Reserved Bits la cac bit thu trong ATmegal6 va luén luén dugc dat o
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muc “0”.
Bit 8..0 - EEARS..0: EEPROM Address

Thanh ghi dia chi EEPROM — EEARH va EEARL chi r6 dia chi EEPROM
trong khong gian EEPROM 512 byte. Nhitng byte dir licu EEPROM dugc dinh dia chi
¢ 0+511. Gia tr1 ban dau cua EEAR thi khong dugc dinh nghia. Mot gia tri riéng phai
duogc viét trude khi EEPROM c6 thé dugc truy xuat.
c. Thanh ghi dir lieu EEPROM — EEDR

Bit 7 6 5 4 3 2 1 0

| wse | | ] | | | | Ltse ]| Eeor
Read'Writa RW RW RW RW RW RW RW RW
Inifial Valua 0 0 0 0 0 0 0 0

Bit 7..0: Dir liéeu EEPROM

Ddi véi thao tac ghi cia EEPROM, thanh ghi dir liéu EEDR chta dir li¢u dugc
ghi t61 EEPROM trong vung dia chi dugc dinh bdi thanh EEAR. Ddi véi thao tac doc
cua EEPROM, thanh ghi EEDR chtra dit li¢u dugc tao ra EEPROM trong vung dia chi
dugc dinh béi thanh ghi EEAR.

d. Thanh ghi diéu khién EEPROM- EECR

Bit 7 6 5 4 a 2 1 0
—
- 1 - 1 - ] - | EtRIE | EEMWE | EEWE | EERE ]| EECR
ReadWrite R R R R RV AW RAW RW
Initial Value 0 0 0 0 0 0 X 0

Bit 7.4 - Res: Resserved Bits la nhitng bit thu dong. Céc bit nay luén dugc dat & mic “0”.
Bit 3 - EERIE: EEPROM Ready Interrupt Enable

Khi bit I trong thanh ghi SREG va EERIE duoc dit 1én “1”, ngit EEPROM
Ready dugc cho phép va khi xod xuong “0” thi ngat bi cam. Ngat EEPROM Ready
phat ra mot ngat hang khi EEWE bi x04 xuong “0”.
Bit 2- EEMWE: EEPROM Master Write Enable

Viéc dit EEMWE [én “1” sau d6 viéc thiét 1ap EEWE s¢& chi ghi dir 1i€u 1én bd
nhd EEPROM tai vung dia chi da dugc chon. Néeu EEMWE bi x04 xuong “0” thi thiét
lap EEWE ciing khong c6 tac dung gi. Khi EEMWE dugc dat Ién “1” bang phan mém
thi phan ciing s€ xo4 bit nay xuong “0” sau 4 chu ky xung nhip.
Bit 1- EEWE: EEPROM Write Enable

Khi dia chi va dir liéu duogc cai dat mot chinh xéc, bit EEWE phai duoc thiét lap
dé ghi gia tri vao trong EEPROM. Khi mitrc logic “1” dugc dat vao bit EEWE thi bit
EEMWE phai dugc thiét 1ap, néu khong s€ khong thao tac ghi EEPROM dugc. Cac
1€nh ghi dir liéu b nhd EEPROM duogc viét nhu sau (bude 3 va 4 khong can thiét):

1. Doi cho dén khi EEWE tr¢ thanh “0”.

2. Doi cho dén khi SPMEN ¢ SPMCR trd thanh “0”.
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3. Ghi dia chi EEPROM méi t6i EEAR (khong bat budc).

4. Ghi dir lisu EEPROM moi t6i EEDR (khong bat budc).

5. Ghi muc 16gic [1] té1 bit EEMWE trong khi ghi mtrc “0” t61 EEWE ¢ thanh
ghi EECR.

6. Trong vong bon chu ky dong hd sau khi EEMWE duoc thiét 1ap, ghi 16gic
“1” t61 EEWE.
Bit 0 - EERE: EEPROM Read Enable

Khi dia chi chinh x4c dugc cai dat trong thanh ghi EEAR, bit EERE dugc ghi
mirc 16gic “1” t6i EEPROM kich doc. Truy xuat doc EEPROM mat mot 1énh va dir
lidu yéu cau dugc dap tng ngay 1ap tirc. Khi EEPROM dugc doc, CPU tam nghi bén
chu ky xung trudc khi 1énh ké tiép dwoc thuc hién.

Nguoi st dung nén kiém tra bit EEWE trude khi bit dau thao tic doc. Néu mot
thao tac ghi duoc dang hoat dong, n6 khong thé doc EEPROM, ma ciing khong thay
d6i thanh ghi EEAR.

e. Thanh ghi diéu khién MCUCR

Bit 7 6 5 4 3 2 1 0
| sm2 | SE | sm1 | swmo [ Isc11 | i1sc10 [ Iscot | 1SC00 | MCUCR

Read/Write RW RIW RW RW RIW RW RIW RW

Initial Value 0 0 0 0 0 0 0 0

Thanh ghi nay dung dé chon diéu kién dé xay ra cac ngat ngoai INTO va INTI.
Céc bit ISCxx s€ ¢6 nhiém vu d6 véi bit ISC1x s€ c6 tac dong toi ngét ngoai INT1 con
v6i bit ISCOx sé& tac dong t6i ngit ngoai INTO. Cu thé s& dugc trinh bay nhu sau:

ISCx1 ISCx0 Piéu kién xay ra ngit
0 0 Murc logic O(thdp) s& xay ra ngit
1 0 C6 sy thay d6i mic logic s& x4y ra ngat
0 1 Canh xudng cua tin hiéu s& x4y ra ngat
1 1 Canh 1én cuia tin hiéu s& x4y ra ngat

Viay ta c6 bon sy lya chon dé xay ra ngat ngoai, tuy vao yéu cau dit ra ma ta
chon diéu kién dé xay ra ngat.

Bit 7 6 5 4 3 2 1 0

| st [ 1sc2 [ - | JIRF | WDRF | BORF | EXTRF | PORF | MCUCSR
Read/Write RW RIW R RW RIW RW RIW RW
Initial Value 0 0 0 See Bit Description
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Bit ISC2 cho phép chon diéu kién xay ra ngit ngoai INT2.

ISC2 Diéu kién
1 Canh 1én ctia tin hiéu s& x4y ra ngat
0 Canh xudng cuia tin hiéu s& xdy ra ngat

1 Thanh ghi diéu khién ngidt ngoai GICR

Bit 7 6 5 - 3 2 1 0

[ NT4 | INTO [ T2 | - | - - IVSEL | IVCE | GICR
Read/Write RW RW RIW R R R RIW RIW
Initial Value 0 0 0 0 0 0 0 0

Céc bit INTO, INT1, INT2 cho phép cac ngit ngoai cé xay ra hay khong. Cac
ngat ngoai chi xay ra khi cac bit nay dugc dat thanh “1” va ngit toan cuc I dugc phép.

g. Thanh ghi co ngdt ngodi ngdt ngodi GIFR

Bit 7 6 5 - 3 2 1 0

INTF1 INTFO INTF2 - - - - - GIFR
Read/Write RIW RW RIW R R R R
Initial Value 0 0 0 0 0 0

Céc bit INTF2, INTF1, INTFO 1a cic ¢ ngit ciia cac ngit ngoai twong tng. Khi
c6 tin hiéu yéu cau ngit ngoai thi cd ngit trong Gng s& duoc set thanh “1”, néu ngat
tuong tng dugc cho phép thi MCU sé& nhay t6i bang véc to ngit, co ngit s& duge xo6a
khi chuong trinh phuc vu ngat ( ISR ) duoc thuc thi. Ngoai ra ta ciing c6 set hay x6a
co ngat bang cach ghi truc tiép mot gia tri logic vao no.

2.2.4. Lua chon man hinh hién thi

Hién nay trén thi truong cé rat nhiéu loai man hinh LCD kich thuéc rat da dang
chuyén dung cho tng dung cta vi diéu khién. Chung c6 thé duoc phan loai theo ciu
tao, kich thudc, mau hién thi... Trong Ung dung cta luin van nay can mot loai man
hinh tuong d6i nho, d6 phan giai tim trung can d& dang 1ap trinh két ndi, gia thanh reé.
Trong cac yéu cau duoc dit ra nhu trén, tic gid lya chon man hinh LCD cua dién thoai
NOKIA 5110.
2.2.4.1. Gidi thi¢u vé man hinh LCD NOKIA 5110

- Nokia5110 1a mot man hinh hién thi dd hoa c6 thé hién thi vin ban, hinh anh
va cac mau khac nhau.

- Do phan giai 48x84 va di kém voi dén nén.

- Sir dung giao tiép SPI dé giao tiép véi mot vi diéu khién.

- Dit liéu va 1énh c6 thé dugc giri qua vi diéu khién t6i man hinh dé diéu khién
dau ra hién thi.

- bién &p lam vi¢c 3V - 5V
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LCD Nokia 5110 sir dung vi diéu khién PCD8544, dugc sir dung cung véi
Nokia 3310 LCD trudec day. PCD8544 1a dang low power CMOS controller/driver,
duoc thiét ké voi ché do hién thi man hinh graphic 1a 84 cot va 48 hang. Tét ca céac
chuc ning co ban di duoc tich hop sén trén chip, tir d6 cho ta hiéu qua vé mot thiét bi
ngoai vi chiém it ngudn tiéu thy. PCD8544 giao tiép voi vi diéu khién cua chung ta
qua mot loat cac chan bus di dugc cung cép san.
2.2.4.2. So' do chin LCD NOKIA 5110

LCD1 nokias110 ®

5118 LCD Display

Q0w fg
0OZ0onPZ0o
SO0orcond

-
=2
]
& S
=2
a2
i i
g

Hinh 2.11. Hinh ddng va so' d6 chdan LCD NOKIA 5110
- RST : Chan reset LCD

- SCE: Chan cho phép hoic khong cho phép LCD hoat dong ( 1 sé man ghi 1a
CSE hoac CE)

- D/C: Chén chon dit liéu giri dén LCD 1a 1énh hay 1a di liéu dé hién thi ra man hinh

- SCLK: Chan truyén xung nhip theo chuan SPI

- DIN: Chan dtr liéu data

- VCC: Chan cip ngudn cho LCD

- BL(LED): Chén cip ngudn cho led nén man hinh LCD

- GND: Chan mass, cap ngudn 0OV
2.2.4.3. Céch giao tiép

Chan DC ¢¢ tac dung lya chon ché d6 lam viéc cho LCD.

DC=0: Ché d9 giri 1énh, tirc 1a dir liéu ban giri dén c6 nhiém vu diéu khién, cai
dat hoat dong cia LCD chir n6 khong in ra man hinh .

DC=1: Ché d6 guri dit lidu: Liic ndy, tat ca moi dit liéu ban guri dén s& dugc hién
thi ra man hinh.

LCD s& bi reset khi c6 chan reset & mic thap.

LCD chi hoat dong khi chan CE & muc 0. Do vdy chan nay co tic dung diéu
khién nhiéu LCD, néu chi dung 1 LCD ta nén ndi mass.
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a. Khoi tao LCD Nokia5110

Budc dau tién 1a dat lai man hinh bang cach giri xung tir thap dén cao dé dat lai
pin. P rong xung cua tin hiéu thap khong dugc <100 ms.

Gui 1énh 0x21 dé dat man hinh ¢ ché d6 1énh mo rong (H = 1).

Thiét 1ap hé théng thién vi dién ap bﬁng cach st dung 1énh 0x13, n6 dugc
khuyén nghi cho n =4 va 1:48 toéc d0 mux.

Pit nhiét 6. hé sd. Vi du: Pat hé s6 nhiét do 3 bang cach gui 0x07H.

Sau d6 thiét 1ap VOP = 5 V bang cach gui 1énh 0xCOH.

Gri 1énh 0x20 d& ciu hinh man hinh cho ché d6 1énh co ban (H = 0).

Va sau d6 gii 0x0C dé van hanh man hinh ¢ ché d6 binh thudng. (nguon:
http://iot47.com/giao-tiep-voi-graphic-lcd/)
b. Ché dj giri lénh

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
010|100 ]|]0O|IPD|V |H

Bit H c¢6 tac dung chon ché do 1énh 1a co ban hay dung cac 1énh bo sung. Néu
H=0 1a 1énh co ban. H=1 1a b6 sung.

Bit V lya chon chiéu tang cua gia tri trong by nhd. V=0 gia tri tang theo chiéu
ngang. V=1 gid tri tdng theo chiéu doc.

Bit PD lya chon ché do hoat dong. PD=0 thi LCD hoat dong. PD =1 thi LCD ngu.
c. Nhom lénh co ban

* Lénh set dong:

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
011 ]10)0 | |Y2]¥ |YO

LCD c6 do phan giai chiéu cao 1a 48px. Chiéu ghi dir liéu 1én man la chiéu
doc. Mdi lan ghi 1byte, vay LCD nay chiéu doc s& chira 48/8=6 byte. Tuong duong
dong. Vay chi can 3 bit dé chira gid tri set dong, d6 chinh 1a cac bit YO Y1 Y2.

Y2|Y1|YO0| Position of Y-Address
0|00 Bank O
0191 Bank 1
g% Bank 2
o [ Bank 3
118918 Bank 4
111 ] Bank 5
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* Lénh set cot:

C6 t6i 84 cot nén can 7 bit dé luu gia tri set cot.

DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
1 | X6 | X5 | X4 | X3 | X2 |X1] X0

* Lénh cai ché d¢ hién thi:

- 0x09: Hién thj tat c4 diém 4nh lén

- 0x0C: Hién thi thong thuong (chit den nén tring)

- 0x0OD: Hién thi 4&m bam ( chir trang nén den)
d. Khoi dong man hinh

1. CE =0 dé cho phéo LCD hoat dong

2. Tao 1 xung trén chan RST dé reset LCD

3. Kéo chan DC xudng 0 dé di vao ché do diéu khién

4. Guri 1an luot cac byte vao led qua giao thirc SPI : 0x21 0xC0 0x20 0x0C .
e. Trinh tw ghi lénh

1. Bua DC=0 cho hoat dong ghi I¢nh.

2. Bat chét .

3. Gui / ghi 1énh vao thanh ghi dir li¢u SPI (SSPBUF).

4. Ngimg chét.
f. Trinh ty ghi dir liéu

1. Bua DC=1 cho hoat dong ghi dit li¢u.

2. Bat chét .

3. Guri / ghi dir liéu vao thanh ghi dit li¢u SPI (SSPBUF).

4. Ngimg chét.
2.2.5. Lua chon nguﬁn cAp

Do thiét bi di chuyén trong qua trinh hoat dong dong thoi co kich thudc nho nén
viéc su dung nguodn dién ludi hodc acquy la khong hop ly. Yéu cau dat ra 1a by ngudn
phai nho gon, c6 chiic nang tu dong 6n ap theo dang ngudn dao dong Swiching. Khi
nguon dau vao co6 sy thay doi tham chi nhd hon dién dp dau ra thi mach nguoén van
phai ddm bao yéu cau tu di€u chinh theo dién &p dau ra da tinh toan.

Chinh tr cac yéu cAu néu trén, tac gia lya chon bo nguén nang ap tur 3VDC 1én
5VDC sur dung dang mach ngudn Boost.
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2.3. Thiét ké, ché tao thiét bi do nong do con
2.3.1. So 0 khdi mach dién ciia h¢ thong

Pau ra
(LCD Nokia 5110,
dau ra canh bao)

i Pau vao
i| (Cam bien MQ3,
: nut nhan)

[ Nguén cép ]

Hinh 2.12. So do khéi mach dién cia hé théng
Tt nd1 dung phan tich tai myc 2.2 da néu ¢ trén. Luan van dua ra so dd khoi

mach dién cua hé théng:

Khdi mach dau vao:

Bao gdm c6 cam bién MQ3 va phim nhin. Dit liéu duoc thu thip tir cam bién s&
dugc dua dén khoi vi diéu khién dé loc xir 1y tinh toan va dua ra két qua.

Phim nhin duoc st dung dé thuan tién trong qua trinh do. Binh thuong khi chua
c6 dong tac diéu khién thi cam bién s& chua hoat dong, sau khi nhan 1énh tir ngudi
thao tac hé théng s& kich hoat cam bién khoi dong trong mgt khoang thoi gian dé dot
néng dau do. Sau khi do xong hé thdng s& tu dong tit cam bién dé tiét kiém pin va
nang cao tudi tho dau do.

Khéi dau ra:

C6 nhiém vu nhan dit liéu tir vi diéu khién dé hién thi cac thong sd can do 1én
man hinh LCD. Bén canh d6 khéi nay sé& tac dong kich hoat canh béo khi c6 yéu cau tir
khéi xir 1y.

Khéi Vi diéu khién:

C6 nhiém vu diéu khién, doc cac dir lidu dau vao, nhan Iénh tir nguoi thao tac
dé xir 1y cac thong tin, tinh toan va dua ra cac 1énh phu hop dd dugce lap trinh trude do.

Khéi nguon:

C6 nhiém vu cung cép nang lugng dién cho toan bo hé théng lam viéc. Bo
ngudn dugc trang bi c¢6 kha nang bién doi dién 4p DC nham tao ra dién ap cho cac
khdi mét cach lién tuc va on dinh.

2.3.2. Thiét ké phan cing
2.3.2.1. Thiét ké mach diéu khién
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Hinh 2.13. So' d6 nguyén Iy mach diéu khién

Mach dién khéi xir 1y trung tAm st dung vi diéu khién Atmegal6 co bo bién doi
ADC 10 bit, c6 két ndi nat bAm, LCD va két ndi cac mach diéu khién canh bao.

Vi diéu khién duoc lwa chon 1a loai duoc dong géi theo kiéu TQFP (Thin Quad
Flat Package) hay con duoc goi 1a kiéu thiét ké chan dan. Kiéu dong goi ndy c6 uu
diém 1a kich thude cua chip nho gon, co thé han sat trén bé mit mach in tr d6 lam
giam dang ké kich thudc cua toan bo mach.

Céc PORT ctia Atmegal6 dugc thiét ké dudi dang cac chan cho san, phu hop
cho viéc thay ddi hodc hiéu chinh thém phan cing bang cac ghép ndi thém véi cac
mach thanh phan khac.

Atmegal6 co thé sir dung 2 ché do xung clock: Bg tao dao dong trong va bd tao
dao dong ngoai. Trong so d6 mach diéu khién nay duoc thiét ké ca bo tao dao dong
ngoai su dung thach anh.

Bén canh d6 con thiét ké thém mot cong cho sin dé thyc hién nap chuong trinh
vao chip theo chuan ISP. Kiéu nap nay c6 vu diém 1a nho gon, chi sir dung vai chan
ctia vi diéu khién nén khi nap chuong trinh ta khong phai thao roi chip ra dé dua vao
mach nap khéc.

Tuy nhién voi cach nap st dung kiéu ISP can phai cdu hinh Fuse-bit cho
Atmega mot cach chinh xac va hop 1y, néu Fuse-bit sai ché do thi chip c6 thé khong
chay va s& khong thé nap chwong trinh dugc thong qua mach ISP nita. Luc ndy mudn
sua lai dugc qua trinh Fuse-bit thi s€ phai 4p dung mdt loat cac phuong phép phtc tap
hodc str dung mdt mach nap chuin khac chyén dung va c6 kha nang Fuse-bit lai cho
Atmega thi mdi c6 thé tiép tuc st dung dugc.
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Céc chan dugc st dung trong qué trinh thiét ké cong nap:

1. VCC

2. GND.

3. MOSI (SPI bus Master Output/Slave Input)

4. MISO (SPI bus master Input/slave Ouput )

5. SCK (SPI bus seria clock - xung nhip)

6. RST (Reset)

Hé thong phim bam ciing duoc thiét ké va két ndi ra ngoai trong qua trinh van
hanh, nguoi st dung cé thé thao tac bam phim dé khdi dong qua trinh say cam bién,
di€u khién cac ché do do...

AI e tieisie!

»
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Hinh 2.14. Khoi diéu khién sau khi hoan thién
2.3.2.2. Thiét ké mach cim bién MQ3
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Hinh 2.15. So' d6 nguyén Iy mach cam bién MQ3
Cam bién MQ3 1a mot loai cam bién ban dan, n6 bao gém c6 mot dién s& séy
(heater) dugc thiét ké dic biét va s& thay do6i trd khang khi c6 ludng hoi con di qua
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trong qué trinh séy. Dua vao dic diém nay ta s€ sir dung cadc mach di¢n phu hop dé tao
ra cac muc tin hiéu can thiét cho mach xur 1y tin hiéu do.

Trén so d6 (hinh 2.14) cam bién MQ3 duogc cip nguodn riéng (VCC1), ngudn
nay s& dugc diéu khién boi vi diéu khién, khi qua trinh do chuédn bi thuc hién, vi diéu
khién s& dua ra mot 1énh dé cép nguén va séy trude cho dau tao nhiét. Sau khi dau dot
da duogc say du nong thi méi tién hanh do, nham 1ay duoc két qua chinh xac nhat.

Tin hiéu 1y ra tir cam bién s& dugc chia tach 1am 2 thanh 2 duong.

- Buong thu nhét dua truc tiép dén dau ra va duoc thé hién dudi dang tin hi¢u
tuong tu (A-out).

- Puong tht hai dugc dua vao dau vao dao (In-) cua IC khuéch dai thuat toan
(LM393). Tai dau vao khong dao (Int+) duoc phan ap va diéu chinh qua mot bién trd
10K, muyc dich 1a c6 thé tiy chinh dugc dién 4p tham chiéu dé so sanh véi tin hiéu dau
vao dugc lay tir cam bién.

- Piu ra cua IC khuéch dai thuat toan trong truong hop thiét ké nay la dang
thong tin s6 (ON/OFF) va sé& duoc dua dén dau ra s (D-out)

- Bén canh d6 mach con dugc thiét ké thém 2 dén Led, mot dén dé bao nguén
cép va mdt dén c6 nhi¢m vu bdo trang thai cia déu ra sb.

Hinh 2.16. Mach cam bién sau khi hoan thién
2.3.2.3. Thiét ké mach giao tiép LCD

LD PAD8344

Hinh 2.17. So' d6 nguyén Iy mach giao tiép LCD
- LCD dugc str dung 1a loai man hinh dugc trang bi trén cac dién thoai NOKIA
nhu: NOKIA 3110, NOKIA5110... Loai chip diéu khién duoc sir dung 1a CD8544.
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- Man hinh LCD nay c6 thé hién thij rat da dung, tr cac chir cai, chit sb cho dén
cac do thi, hinh anh.

- Giao tiép sir dung 1a chuan SPI do d6 d& dang ghép ndi vé6i vi diéu khién
Atmegal6:

RST : Chén reset LCD duoc ndi véi chan PB6(MISO)

SCE: Chan cho phép/khong cho phép LCD hoat dong duoc ndi v6i chan PB6

D/C: Chan chon dir liéu giri dén LCD 1a 1énh hay 1a dit liéu dé hién thi ra man
hinh duoc ndi véi chan PBO

SCLK: Chén truyén xung nhip theo chuan SPI duoc ndi véi chan PB7(SCK)

DIN: Chan dir liéu data dugc ndi véi chan PB5(MOSI)

- L e = 3 i_‘

Hinh 2.18. Khoi hién thi sau khi hodn thién
a. Xay dung bang ma Font chit nho cho LCD
Bang 2.3. Bang ma Font chir nho cho LCD

0x00, 0x00, 0x00, 0x00, 0x00, //sp 0x7F, 0x04, 0x08, 0x10, 0x7F, //N

0x00, 0x00, 0x2f, 0x00, 0x00, //! 0x3E, 0x41, 0x41, 0x41, 0x3E, //O
0x00, 0x07, 0x00, 0x07, 0x00, //" 0x7F, 0x09, 0x09, 0x09, 0x06, //P
0x14, 0x7f, 0x14, 0x7f, 0x14, //# 0x3E, 0x41, 0x51, 0x21, 0x5E, //Q
0x24, 0x2a, 0x7f, 0x2a, 0x12, //§ 0x7F, 0x09, 0x19, 0x29, 0x46, // R

0xc4, 0xc8, 0x10, 0x26, 0x46, // % 0x46, 0x49, 0x49, 0x49, 0x31, //S
0x36, 0x49, 0x55, 0x22, 0x50, // & 0x01, 0x01, Ox7F, 0x01, 0x01, // T

0x00, 0x05, 0x03, 0x00, 0x00, //' 0x3F, 0x40, 0x40, 0x40, 0x3F, //U
0x00, Ox1c, 0x22, 0x41, 0x00, //( 0x1F, 0x20, 0x40, 0x20, 0x1F, //V
0x00, 0x41, 0x22, 0x1c, 0x00, //) 0x3F, 0x40, 0x38, 0x40, 0x3F, //W
0x14, 0x08, 0x3E, 0x08, 0x14, // * 0x63, 0x14, 0x08, 0x14, 0x63, // X
0x08, 0x08, 0x3E, 0x08, 0x08, //+ 0x07, 0x08, 0x70, 0x08, 0x07, //'Y
0x00, 0x00, 0x50, 0x30, 0x00, //, 0x61, 0x51, 0x49, 0x45, 0x43, // Z
0x10, 0x10, 0x10, 0x10, 0x10, //- 0x00, 0x7F, 0x41, 0x41, 0x00, //[
0x00, 0x60, 0x60, 0x00, 0x00, //. 0x55, 0x2A, 0x55, 0x2A, 0x55, //55
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0x20, 0x10, 0x08, 0x04, 0x02, /// 0x00, 0x41, 0x41, 0x7F, 0x00, //]
0x3E, 0x51, 0x49, 0x45, 0x3E, //0 0x04, 0x02, 0x01, 0x02, 0x04, //*
0x00, 0x42, 0x7F, 0x40, 0x00, // 1 0x40, 0x40, 0x40, 0x40, 0x40, // _
0x42, 0x61, 0x51, 0x49, 0x46, //2 0x00, 0x01, 0x02, 0x04, 0x00, //'
0x21, 0x41, 0x45, 0x4B, 0x31, //3 0x20, 0x54, 0x54, 0x54, 0x78, //a
0x18, 0x14, 0x12, 0x7F, 0x10, // 4 0x7F, 0x48, 0x44, 0x44, 0x38, //b
0x27, 0x45, 0x45, 0x45, 0x39, //5 0x38, 0x44, 0x44, 0x44, 0x20, //c
0x3C, 0x4A, 0x49, 0x49, 0x30, // 6 0x38, 0x44, 0x44, 0x48, 0x7F, //d
0x01, 0x71, 0x09, 0x05, 0x03, //7 0x38, 0x54, 0x54, 0x54, 0x18, //e
0x36, 0x49, 0x49, 0x49, 0x36, // 8 0x08, 0x7E, 0x09, 0x01, 0x02, //f
0x06, 0x49, 0x49, 0x29, Ox1E, //9 0x0C, 0x52, 0x52, 0x52, 0x3E, // g
0x00, 0x36, 0x36, 0x00, 0x00, //: 0x7F, 0x08, 0x04, 0x04, 0x78, //h
0x00, 0x56, 0x36, 0x00, 0x00, //; 0x00, 0x44, 0x7D, 0x40, 0x00, //1i
0x08, 0x14, 0x22, 0x41, 0x00, // < 0x20, 0x40, 0x44, 0x3D, 0x00, //]
0x14, 0x14, 0x14, 0x14, 0x14, //= 0x7F, 0x10, 0x28, 0x44, 0x00, //k
0x00, 0x41, 0x22, 0x14, 0x08, //> 0x00, 0x41, 0x7F, 0x40, 0x00, //1
0x02, 0x01, 0x51, 0x09, 0x06, //? 0x7C, 0x04, 0x18, 0x04, 0x78, // m

0x32, 0x49, 0x59, 0x51, 0x3E, // @ 0x7C, 0x08, 0x04, 0x04, 0x78, //n
0x7E, 0x11, 0x11, Ox11, Ox7E, // A 0x38, 0x44, 0x44, 0x44, 0x38, //o

0x7F, 0x49, 0x49, 0x49, 0x36, //B 0x7C, 0x14, 0x14, 0x14, 0x08, //p
0x3E, 0x41, 0x41, 0x41, 0x22, //C 0x08, 0x14, 0x14, 0x18, 0x7C, //q
0x7F, 0x41, 0x41, 0x22, 0x1C, //D 0x7C, 0x08, 0x04, 0x04, 0x08, //r
0x7F, 0x49, 0x49, 0x49, 0x41, //E 0x48, 0x54, 0x54, 0x54, 0x20, //s
0x7F, 0x09, 0x09, 0x09, 0x01, //F 0x04, 0x3F, 0x44, 0x40, 0x20, //t
0x3E, 0x41, 0x49, 0x49, 0x7A, // G 0x3C, 0x40, 0x40, 0x20, 0x7C, //u
0x7F, 0x08, 0x08, 0x08, 0x7F, //H 0x1C, 0x20, 0x40, 0x20, 0x1C, //v
0x00, 0x41, 0x7F, 0x41, 0x00, //1 0x3C, 0x40, 0x30, 0x40, 0x3C, //w
0x20, 0x40, 0x41, 0x3F, 0x01, //J 0x44, 0x28, 0x10, 0x28, 0x44, //x
0x7F, 0x08, 0x14, 0x22, 0x41, /K 0x0C, 0x50, 0x50, 0x50, 0x3C, //y
0x7F, 0x40, 0x40, 0x40, 0x40, //L 0x44, 0x64, 0x54, 0x4C, 0x44, // z

0x7F, 0x02, 0x0C, 0x02, 0x7F, //M 0x00, 0x06, 0x09, 0x09, 0x06 //°
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b. X4y dung bang mé sé(number) Font 16n cho LCD

Bang 2.4. Bang md sé Font chit Ién cho LCD

0,128,192,224,224,96,224,224, //'0'
192,128,0,0,0,0,0,0,112,255,255,1,0,0,0,0,
255,255,254,0,0,0,0,0,0,15,31,60,56,48,56,
56,31,15,3,0,0,0,0,0,
0,0,0,0,128,224,224,0,
0,0,0,0,0,0,0,0,0,0,3,3,3,255,255,0,
0,0,0,0,0,0,0,0,0,0,56,56,56,63,63,56,
56,56,0,0,0,0,0,0,
0,192,192,224,96,96,224,224, //'2'
192,128,0,0,0,0,0,0,0,1,0,0,128,192,224,
249,63,31,0,0,0,0,0,0,0,60,62,63,63,59,
57,56,56,56,56,0,0,0,0,0,
0,192,224,224,96,96,224,224, //'3'
192,192,0,0,0,0,0,0,0,1,0,0,48,48,56,125,
239,207,0,0,0,0,0,0,0,28,56,56,48,48,56,
60,31,15,1,0,0,0,0,0,
0,0,0,0,0,128,192,224, /I'4'
224,0,0,0,0,0,0,0,224,240,248,222,207,
199, 193,255, 255,192,192,0,0,0,0,0,
0,0,0,0,0,0,0,63,63,0,0,0,0,0,0,0,
0,224,224,224,224,224,224,224, /'S’
224,224,224,0,0,0,0,0,0,63,63,63,56,56,
48,112,240,224,0,0,0,0,0,0, 0,28,56,
56,48,48,56,60,31,15,1,0,0,0,0,0,
0,0,128,192,192,224,96,96,
224,224,0,0,0,0,0,0,

/"

/16’

224,254,255 ,55,57,24,24,56, 240,240,
192,0,0,0,0,0,0,15,31,28,56,48,48,56,
31,15,7,0,0,0,0,0,
0,224,224,224,224,224,224,224, /'’
224,224,224,0,0,0,0,0,0,0,0,0,128,224,
248,126,31,7,1,0,0,0,0,0,0,0,56,62,
31,7,1,0,0,0,0,0,0,0,0,0,
0,128,192,224,224,96,96,224, /'8
192,192,0,0,0,0,0,0,0,207,255,127,56,48
,112,112,255,239,199,0,0,0,0,0,3,15,
31,60,56,48,48,56,31,31,15,0,0,0,0,0,
0,128,192,224,224,96,224,224, /"9
192,128,0,0,0,0,0,0,12,63,127,241
,224,192,192,225,255,255,254,0,0,0,0,0,
0,0,56,48,48,56,56,30,15,7,0,0,0,0,0,0,
0,0,0,0,0,0,0,0, .
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,60,60,60,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0, '+
0,0,0,0,0,0,0,0,0,0,64,64,64,64,64,254,
254,64,64,64,64,64,0,0,0,0,0,0,0,0,0,15,
15,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0, /-
0,0,0,0,0,0,0,0,0,64,64,64,64,64,64,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
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2.3.2.4. Thiét ké mach diéu khién cam bién va cinh bdo
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Hinh 2.19. So' d6 nguyén Iy mach diéu khién cam bién va canh béo

Nhu da dé cap ¢ muc 2.3.2.2 dé 6n dinh cam bién trudc khi do nham tang do
chinh xéc ciling nhu ting tudi tho clia dau do, ta can diéu khién duong ngudn cép riéng
cho cam bién.

Mach cap ngudn sir dung mot Transistor loai P-N-P. Pic diém cua loai
Transistor ndy 1a s& mé khi tiép giap J-E phan cuc thuan va tiép giap J-C phén cuc
nguoc (Ube<0). D& phan ap cho Transistor ndy mach dién dwogc thiét ké mot tré treo
10K duoc mic vao VCC va cuc Bazo cua Transistor.

Dau ra diéu khién tir Atmegal6 duoc dua dén cuc Bazo ciia Q_CB bang két nbi
P_on, mudn cip ngudn cho cam bién hoat dong thi dau ra nay can c6 muc logic thap.

Bén canh d6 mo hinh con trang bi mot mach canh bao sir dung coi Bip dé tao ra
am thanh bao céac ché do 1am viéc hoac bao dong khi do duoc néng dd cdn cao.

Pé diéu khién coi Bip ndy mach sitr dung mot Transistor N- P -N va dwoc phan 4p boi
dién tro 10k, dién tré dan xung diéu khién 1k.
2.3.2.4. Thiét ké mach nguon

Nhu d3 trinh bay tai muc 2.2.5 Do thiét bi di chuyén trong qua trinh hoat dong
dong thoi co kich thudc nho nén viée sir dung ngudn dién ludi hoic acquy 1a khong
hop 1y. Yéu cau dit ra 13 bd ngudn phai nhd gon, ¢ chirc ning ty dong on ap Khi
nguén dau vao co su thay d6i tham chi nhé hon dién ap dau ra thi mach nguén van
phai dam bao yéu cau ti diéu chinh theo dién ap diu ra di tinh toan.

Bo ngudn nang ap tir 3VDC 1én 5VDC sir dung dang mach nguén Boost.
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Hinh 2.20. So' d6 nguyén Iy mach nguon
CO: 100uF/16V (B0 loc dau vao)
C1: 100nF (B6 loc dau vao)
C2: 100uF/16V (B loc dau ra)
C3: 100nF (B6 loc dau ra)
LO0: 470 (Cudn cam 47uH)
DO0: IN5817 (Diode Schottky)
ICO0: ES 0D (BL8530)

Hinh 2.21. Khéi nguén sau khi hoan thién
Hoat dong ciia md dun chuyén d6i DC-DC Boost cuc nhd nay dua trén k¥ thuat
PFM (pulse frequency modulation). Pidu ché tan sé xung (PEM) 1a phuong phap diéu
ché dé biéu dién tin hiéu twong ty chi str dung hai mirc (1 va 0). N6 twong tu nhu diéu
ché do rong xung (PWM), trong d6 cuong dd cua tin hi¢u twong ty dugc ma hda trong

chu ky nhiém vu cta song vudng. Khong gidng nhu PWM, trong d6 d rong cia cac
xung vudng dugc thay d6i & tan sd khong d6i, PFM dugc thuc hién bang cach sir dung
cac xung c6 thoi gian ¢b dinh va thay doi téc do 1ap lai cta chung.
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Hinh 2.22. Tin hiéu cia ky thudt diéu ché PFM
2.3.3. Thuit toan diéu khién

Céc thuat toan diéu khién duoc xay dyng dé lam can cu 1ap trinh cho hé théng.

Céc thuat toan bao gdom:

- Thuat toan diéu khién chinh.

- Thuat toan do néng do con.

- Thuét toan hién thi két qua va canh béo.

- Thuat toan hién thj LCD.
a. Thudt toan diéu khién chinh

Thuat toan diéu khién chinh mo ta qué trinh hoat dong cua toan bd hé théng.

Khi hé théng khoi dong, cac bién, cic nguyén mau ham duoc khai bao va khai
tao cac gia tri ban dau. Khi bit dau qué trinh do hé théng s€ goi chuong trinh con do
ndng do, xtr 1y tinh toan dé lay duogc cac sé lidu chinh xac nhét roi dua dén khau xir 1y
hién thi va canh béo néu ndng d6 do dugc qué cao.

Ba@

/ /

Khai béo bién /
Khei tao céc gid tri ban dau

Do nong dd con

Hién thi két qua
va canh bao

i
Qét I@

Hinh 2.23. Thudt todn diéu khién chinh
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b. Thudt toan do né‘ng dé con
Thuat todn mé ta qua trinh thyc hién do ndng do con tir cam bién.

Bit dau 13 cac qua trinh khoi tao, khai bao cac nguyén mau ham, cac bién duogc sir
dung trong qua trinh do dac. Khi c6 thao tdc do dugc diéu khién tur nguoi st dung, hé
thdng s& khoi dong cam bién do. Do dic diém cua loai cam bién nay can mot khoang
thoi gian dé d6t nong dau do nham ting do nhay va liy duoc dit lidu chinh xac nhat.
Sau qua trinh khoi dong ban dau, vi diéu khién sé& thyc hién doc dir liéu ADC thu dugc
trong qué trinh do tai cdm bién. Dix liéu nay s€ duoc thu thap, loc xu ly nhiéu, tinh
toan chuyén d6i dé dua ra dit liéu phu hop cho qua trinh hién thi 1én man hinh LCD.

Po néng do con

Khai bdo cac bién
Khéi tao ADC

-
<

Lénh do duoc
Kich hoat

Khéi ddng, sdy néng ddu do
boc ADC
Xur Iy dix lidu ADC

Hinh 2.24. Thudt toan do né‘ng dé con

c. Thudt todn hién thi két qua va canh bao

Thuat toan mé ta qua trinh xir 1y dir lidu ldy duogc tir qua trinh do dé hién thi
thong tin 1én man hinh LCD thuan tién cho qué trinh gidm sat. Bén canh véi vige hién
thi cac théng sd do duoc, khi phat hién thidy nong d6 do dugc qua cao, man hinh s&
hién thi canh bao va diéu khién khéi canh bao phat ra 4m thanh. Do man LCD 1a loai
6 sb luong diém anh 84x48 nén kha nang hién thi duoc rat nhiéu thong tin: Sd, ky tu,
hinh v&... nén can xay dung bang mi va thuat toan hién thi riéng.
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Hién thi két qua
va canh bao

Khai bao céc bién
Khéi tao LCD
Khdt tao mach canh bao

e
¥

Hién thi LCD

Néng dé cén
qua cao

Két thac hién thi va
canh bao
Hinh 2.25. Thudt todn hién thi két qud va canh bdo.

d. Thudt todn hién thi LCD

Thuét toan ndy mo ta qua trinh diéu khién hién thi va qué trinh ghi cac 1énh, cac
ky tu, cac gia tri do dugc lén LCD.

Pau tién can khai bdo cac nguyén mau ham, dinh nghia cac bién, khéi tao cac
gia tri ban dau. Tiép theo d6 can xay dung bang mi tao Font chit riéng phu hop dé
thudn tién cho qué trinh hién thi thong tin do.

Khai bdo céc bién
Dinh nghia cdc ham

Khéitao LCD

4

Hién thi ky wr 1én LCD

b

Hién thi di¥ lidu lén LCD

Két thie hién thi LCD

Hinh 2.26. Thudt toan hién thi LCD
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2.4. Két luan chwong

Qua viéc phan tich vé& nhiém vu va yéu céu, lya chon phuong phap diéu khién
luan vin da nghién ciru chon phuong an thiét ké hé thong canh bao nong do con cao
qua murc cho phép véi cac dic diém nhu sau:

- Hé thdéng c6 chiic ning canh bao khi phat hién néng do con trong hoi thd
nguoi vugt qua muc quy dinh

- Chiic ning canh bao bao gdm canh bao bang tin hiéu anh sang (dén bao
trang thai ndng do con trong hoi thd nguoi 1ai xe dang & mirc nguy hiém va s& phat
canh bao.
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CHUONG 3
THUC NGHIEM VA PANH GIA KET QUA

3.1. Mt s6 16i xay ra khi van hanh thir nghiém, nguyén nhén va bién phap khic phuc

A A . . Bién phap khic B i
Lan Hién twong Nguyén nhan Két qua
phuc
Cap ngudn, hé¢ | MAat ngudn cip Kiém tra, sira
1. thdng khong cho vi diéu chita lai mach Co6 du 5VDC
hoat dong khién tao nguén S5v
C6 du nguodn Mach vi diéu
) cép nhung hé khién bi do mass | Kiém tra, han lai Chip da hoat
' thdng khong chan dao dong | chéan thach anh dong
hoat dong. thach anh.
Hiéu chinh lai
Ch trinh i i Man LCD c6
Manhinh LCD | . P8 M hrong trinh ghi | o
3. R P ghi ma I¢énh lén R hinh anh khi
khong hién thi , ma 1énh 1én A
LCD chua ding. khoi dong
LCD
. . | Kiém tra, hié .
| Machdidukhidn | o TS MEY e bidn duoce
Khong hién thi X A chinh lai mach J N )
. cap nguodn cho N a2 cap nguon khi
4. dugc gia tri doc , 2 diéu khién cap o
ADC 1én LCD cam bién MQ3 3 cho cé ¢o6 1énh doc
én x ngudn cho cam
b 13i suon € ADC
bién
Gia tri doc ADC Tao lai b N
. . ao lai bang ma :
hién thi lIén LCD | B0 Font hién thi o g .» | Pa hién thi dung
5. . ] o cho bd Font hién L
bi ddo nguoc ky gia tri bi 101 Do gia tri
thi gia tri.
tu
. R , Nguén cép cho
Cung mét phép . YN A a1 A A2
thir nh h cam bién bi dao | Phéan ap lai cho Nguodn cap on
U nhung cho
6. N % , | dong, suy gidm Transistor m& dinh theo thoi
ra nhiéu két qua theo thoi e \ i
eo thoi gian nguon ian
khac nhau R & & &
hoat dong
Két qua hién thi .
. © ,flua et Thuat toan doc Hiéu chinh lai Két qua thu
tr viéc doc ADC A . 2.
7 Khone thay dbi va xu ly dir liéu chuong trinh duoc thay doi
. ong thay doi
8 MY COL | ADC chuahop | doc vaxirly dit | theo dic tinh
theo dac tinh ctia , n a1k
L ly liécu ADC cua cam bién
cam bién.
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N on ... | Bién phap khic <.
Lan Hién twong Nguyén nhan Két qua
phuc
. Man hinh kho
Chay kiém tra Chuong trinh o . ) ?m 1n 2. ons
, i ten tn Hiéu chinh lai bi thay doi sau
sau khoang 1 ghi dir li¢u 1€n . ) N .
8. ) o chuong trinh ghi mot khoang
phat, man hinh | LCD chua hop TR o
2 . dir liéu 1én LCD | thoi gian hoat
101 hién thi. ly .
dong
Khi do & .| cn winh | Kiém tra, hiéu
- Chuong trin
ndoduocgla , 8 2 chinh lai chwong | Mach canh bao
tri cao qua gigi | so sanh, ki€ém tra | - '
 axe e , trinh hoat dong khi do
han da dat trude, | chua hop ly , .
9. A 1A , S - Phan ap lai dugc gia tri cao
h¢ thong canh | - Mach diéu o o
; A 2, , Transistor diéu quéa ngudng dat
bao khong hoat | khién canh bo 2 \ .
n .. khién mach canh trudc
dong bi 10i )
bao
Khi do nong do
10 thip khong hién | Chuong trinh xir | Hiéu chinh lai Do duoc nong
" | thidugc kétqua | Iychwahoply | chuong trinh do6 thap
1én man hinh
Van hanh h¢ Thoi gian nung | Giam thoi gian
thong tiéu th dng cam bié d6t nong cé
on‘% 1te u no,ng: cani 1enq ‘(: n(ing ca'rAn Mite tiéu thy
11. nhi€u nang qué lau, dién tr¢ | bién, tang dién i | o
nang luong giam
lugng, nhanh han dong cho | tré han dong cua glugng e
hao pin soi d6t qua nho soi d6t

3.2. Mo ta qua trinh thi nghiém
a. Chuan bi

May tinh, Phan mém l1ap trinh Codevision, mach nap Burn-E, chai nhya chura
con, may do con dé tham chiéu két qua, thiét bi do néng do con tu ché tao, déng hd
do AVO...

b. Thi nghiém

Phan chai nhya chtra ¢dn duogc lép thém hé théng bom suc khi nham tao ra hoi
c6 con gidng nhu hoi thé cua con nguoi sau khi uéng rugu, bia.

Thuc hién viéc doc két qua ADC tir cam bién dua vé vi diéu khién. Ghi lai két
qua tuong tmg gia tri ADC doc duoc va két qua do duoc tir thiét bi do chuan. Tir gia
tri ADC doc duoc ta lap trinh diéu khién dé ddng bo gitra thiét bi do chuan va bo diéu
khién canh bao néng do codn ghi lai két qua vao mot bang khac.
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3.3. Két qua thi nghiém

Bang 3.1. Gia tri ADC doc tir cam bién cia b_oldié‘u khién va gid tri no”‘ng dé con
do dwoc tir bo do mau (mg/l)

Lin Gia tri A]?C Gia tri cfla ‘ Gia tri A]?C Gia tri Cl:la
o cua b@odiéu bo do mau | Lan do cia b(f)qdiéu bo do mau
khién (mg/1) khién (mg/1)
1 910 0.00 26 689 0.46
2 870 0.03 27 687 0.49
3 861 0.05 28 678 0.50
4 858 0.06 29 670 0.53
5 853 0.07 30 668 0.55
6 852 0.08 31 660 0.58
7 849 0.10 32 658 0.60
8 835 0.12 33 656 0.61
9 828 0.13 34 654 0.62
10 822 0.14 35 647 0.73
11 818 0.15 36 644 0.75
12 802 0.17 37 641 0.77
13 780 0.19 38 634 0.85
14 772 0.20 39 631 0.88
15 767 0.21 40 628 0.90
16 761 0.23 41 626 0.92
17 766 0.24 42 625 0.93
18 732 0.28 43 624 0.95
19 720 0.30 44 623 0.97
20 721 0.31 45 621 0.98
21 719 0.33 46 618 0.99
22 720 0.33 47 615 1.00
23 715 0.34 48 611 1.00
24 710 0.35 49 612 1.00
25 690 0.45 50 589 1.00
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Bang 3.2. Két qua do nong do con ciia bé ~d‘ié‘u khién so véi nong dg con
do dwoc tur bo do mau (mg/l)

Gia tri nong dd con s
Lan do cia bd diéu ?la tf! nonf do con Sai s
khi énimg/l) cua by do mau (mg/1)

1 1 1 0%

2 0.962 1.00 -3,80%
3 0.938 1.00 -6,20%
4 0.896 0.91 -1,54%
5 0.861 0.85 1,29%
6 0.841 0.83 1,33%
7 0.833 0.82 1,59%
8 0.728 0.74 -1,62%
9 0.737 0.74 -0,41%
10 0.773 0.75 3,07%
11 0.769 0.75 2,53%
12 0.770 0.74 4,05%
13 0.772 0.75 2,93%
14 0.746 0.71 5,07%
15 0.487 0.48 1,46%
16 0.463 0.47 -1,49%
17 0.328 0.34 -3,53%
18 0.380 0.37 2,70%
19 0.238 0.25 -4,80%
20 0.178 0.17 4,71%
21 0.165 0.16 3,13%
22 0.156 0.15 4,00%
23 0.085 0.09 -5,56%
24 0.076 0.08 -5,00%
25 0.053 0.05 6,00%

Nhén xét: Thong qua qua trinh thi nghiém trén ta thdy gia tri PPM ciia bo diéu
khién va gia tri PPM ciia bo do mau 1a gan giéng nhau va sai sd giira 2 thiét bi nay sap
si khoang 1-6 %.
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3.4 Két luan chwong

Trong ndi dung chuong 3 dé tai da tinh toan, thiét ké so d6 khdi cac mach dién
can thiét, lya chon linh kién dé thiét ké mach dién khéi ngudn, khdi xir Iy trung tam,
khéi hién thi va canh bao. Trong ndi dung chuong 3 dé tai ciing di xdy dung luu do
thuat toan diéu khién, Cac san phém thue té va két qua thuc nghiém trén bo diéu
khién cua hé thdng phat hién va canh bao ndong d6 con théa min cac chirc ning va
yéu cau. Hé thong bao gdm céac dic diém chinh nhu sau:

- Hé théng bao gdm céac thiét bi, module chirc ning dam bao thyuc hién cac
nhiém vu da dat ra 1a phat hién, canh béo khi néng do con trong hoi thd nguoi 1ai vuot
qué murc quy dinh.

- Cac thuat toan duoc xem xét dﬁy dt va chi tiét cac trang thai lam viéc dam
bao cho viéc 1ap trinh cho b vi xir Iy chinh xéc.

- Hé thong hoan toan c6 thé lap rap, ché tao trong nudc. Cac linh kién mach
dién ttr, cac chip va bo vi xur Iy khong c6 yéu cau dic biét hodc chuyén dung, cac linh
kién nay déu ¢ sin ¢ thi truong trong nudc.

- Tiéu hao niang luong cta hé thong thap.

- Hé théng bao gém cac cum thiét bi, cac module chirc nang dugc ghép ndi
v61 nhau.Phuong phép ché tao don gian, phu hop voi giai doan thiét ké, ché tao
thtr nghiém.
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KET LUAN VA KHUYEN NGHI

Két luan

Qua trinh thyc hién luan van: “ Nghién citu thiét ké, ché tao mdy do nong dé
con diing vi diéu khién” d3 hoan thanh theo diing muc tiéu nghién ctru. Cac két qua
nghién ctru cta luan vin bao gdm ca phan Iy thuyét va thyc nghiém. San pham ché tao
thir nghi€ém cua luan van 1a hé théng thiét bi phat hién va canh bao néng dd con cao
qué murc cho phép.

Noi dung ludn vin di thiét ké, ché tao thir nghiém céc thiét bi phat hién nong
d6 con nhu chon cam bién ndng do con, thiét ké ché tao mach dién tir diéu khién.
Céac thiét bi cua hé thdng 1am viéc chinh xac, On dinh, tin cdy, phu hop voi diéu
kién ché tao cong nghé trong nudc.

Vi cac bién phap nay s€ nang cao tinh an toan giao thong cho lai xe.

Céc vat tu ché tao thiét bi cta luan van dé mua, gia thanh ré. Cach lap dat hé
théng nhanh gon khong mat nhiéu thoi gian.

San pham cua luan van khi hoan thién c6 nhiing déng gép thiét thyc trong cong
tac toan dang, toan dan nd lyc ngin chin, lam giam thiéu tai nan giao thong noi chung
va tai nan giao thong do say ruqu bia.

Uu diém:

- Néi dung luan vin c6 tinh thyc tién cao c6 kha ning ing dung trong thuc té,
c6 tinh co dong cao.

- NO1 dung ludn van da trinh bay duoc thuc trang cua tai nan giao thong do st
dung rugu bia trén thé gidi va ¢ Viét Nam, anh hudéng cia ruou bia dén hoat dong diéu
khién phuong tién giao thong.

- Luén vin d3 trinh bay duoc cac bién phap do ndng do con ngudi didu khién
phuong tién giao thong trong thuc té va da chi ra dugc bién phap do nong do con qua
hoi thé 1a phuong phép do higu qua nhét va duoc sir dung rong rai hién nay.

- Phan ctng dugc thiét ké don gian, str dung s6 linh kién t6i thiéu, dé mua trong
nudc, gia thanh ré.

- Bo diéu khién canh bao néng dd con st dung nguén Pin — AAA nén thuan tién
trong st dung, thay thé.

Nhuwoe diém:

- Pé tai chua khic phuc triét dé kiém tra néng do cdn va ngan chan hanh vi
tham gia giao thong khi udng ruou, bia.

- Mach dién cua dé tai con c6 két ciu cong kénh, phirc tap.

- Pé tai chua két hop, thiét ké hé thong dinh vi truyén thong tin thong qua mang
di dong va GPS
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Hwéng phat trién cia dé tai

Do thoi gian thyc hién ludn van cé han va lugng kién thic cta ban than em 1a
nhat dinh. Phuong tién ky thuat nham phuc vu cong tic nghién ctru trong phong thi
nghiém con han ché nén luan van thyc hién xong chi dap tmg duge mot phan ciia mot
hé thong hoan chinh. Vi vdy, dé ndi dung nay thém phong phti hon, mang nhiéu tinh
thuc t& hon nita, c6 kha nang ung dung cao hon thi luén van can dua vao thém nhiing
yéu cau nhu: C6 kha ning tiy chinh cao vé ngdn ngi, giao dién, cac hé do va truyén
tin qua mang di dong va GPS.

Hy vong véi nhitng hudng phat trién néu trén cing voi nhimg ¥ tudong khac cua
cac ban, cua ban doc, nhitng ngudi di sau s€ phat trién hon nita dé tai nay, khéc phuc
nhiing han ché, ton tai clia dé tai, lam cho d¢ tai trd 1én phong phii hon, mang tinh
rng dung cao hon vao trong thyc té cudc song.

Kién nghi

Véi kién thire con han ché va thoi gian nghién ciru chua duge nhiéu nén dé tai
nghién clru nay con nhiéu thiéu sot, em rat mong nhan dugc sy danh gia nhan xét va
gop y cua cac thﬁy ¢ va cac ban dé luan van ciia em duge hoan thién hon.
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PHU LUC
* Main.c
#include <megal6.h>
#include <delay.h>
#include "3310 routines.h"
#include "kalman.h"
#define ADC_VREF TYPE 0x00
//#define ADC_VREF 0x60//Avce, ADLAR=I;
signed int temp_adc=0;
char v=0;
unsigned int read_adc(unsigned char adc_input)
{
// Chon kenh, dien ap tham chieu, che do hoat dong cua ADC
ADMUX=adc input | (ADC_VREF TYPE & 0xff);
// Bat dau qua trinh chuyen doi
ADCSRA |=0x40;
// Cho ket thuc qua trinh chuyen doi
while ((ADCSRA & 0x10)==0);
ADCSRA|=0x10;
return ADCW; // Tra ve gia tri ADC sau khi chuyen doi

}
unsigned char tempDisplay[5];// = "+xx.X";

N******************************************************************

//Function to read

ﬁ******************************************************************

unsigned char* getTemperature(void)
{
char temperature, counter, slope;
//int temp=123;
//int temp=read_adc(0);
float actual Temp;
int ul =read_adc(0);
//char UKalman = (uint8_t)updateEstimate((float)ul);
int temp =(updateEstimate((float)ul));

temp_adc=temp;

if(temp < 0)
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{
tempDisplay[0] ='0";
temp = 0;
H
else
{
tempDisplay[0] ='0";
H

if(temp < 15)
{temp=0;tempDisplay[ 1 ]=tempDisplay[2]=tempDisplay[3 ]=tempDisplay[4]=0;};

tempDisplay[4] = ((unsigned char)(temp%10)) | 0x30; // thu tu hang tram,
chuc, dvi

temp=temp/10;

tempDisplay[3] = ((unsigned char)(temp%10)) | 0x30;
temp=temp/10;

tempDisplay[2] = ((unsigned char)(temp%10)) | 0x30;
temp=temp/10;
tempDisplay[1] =".";
return tempDisplay;
b
void port_init(void)
{
PORTB = 0xFF;
DDRB = 0xFF;
PORTC = 0x00;
DDRC = 0x00;
PORTD = 0xff;
DDRD = 0x00;
PORTA = 0x00;
DDRA = 0x00;
H
//SPI initialize
//clock rate: 250000hz

void spi_init(void)
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{
SPCR = 0x58; //setup SPI
b
//TWI initialize
// bit rate:2 (freq: 50Khz)
void twi_init(void)
{
TWCR= 0X00; //disable twi
TWBR= 0x02; //set bit rate
TWSR= 0x00; //set prescale
TWAR= 0x00; //set slave address
TWCR= 0x44; //enable twi
b
//call this routine to initialize all peripherals
void init_devices(void)
{
port_init();
spi_init();
twi_init();
MCUCR = 0x00;
GICR = 0x00;
TIMSK = 0x00; //timer interrupt sources

}
void main(void)
{ tempDisplay=i;
unsigned char LED=0;
ADMUX=ADC VREF TYPE & 0xff;
ADCSRA=0x84;
SimpleKalmanFilter(1, 2, 0.001);
init_devices();
LCD _init();
delay ms(100);
getTemperature();
tempDisplay 1=getTemperature();
LCD_ gotoXY (6,0);
LCD_writeString F("READ ALCOHOL");
LCD_gotoXY (24,1);
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LCD_writeString F("RESULT:");
LCD_writeString_megaFont(tempDisplay);

while(1)

{

if(PIND.0==0)

{
for(v=0;v<255;v++)

{

getTemperature();

LCD_gotoXY (15,3);

LCD_writeString F("WAIT !");

LCD_writeString F("

").
b

LCD_writeString megaFont(tempDisplay);

3

LCD_gotoXY (15,3);
LCD_writeString F("

if(temp_adc>15)

").
b

LCD_writeString megaFont(tempDisplay);

}

getTemperature();

LCD_writeString megaFont(tempDisplay);

LCD_gotoXY (15,3);
}

*3310_ROUTINES.h

#ifndef 3310 ROUTINES H_

#define 3310 ROUTINES H

#define SET DC _PIN
#define CLEAR _DC PIN
#define SET _SCE_PIN
#define CLEAR _SCE PIN
#define SET RST PIN
#define CLEAR _RST PIN

PORTB = 0x01 //dc
PORTB &= ~0x01

PORTB |= 0x04 //sce
PORTB &= ~0x04

PORTB |= 0x10 //rst
PORTB &= ~0x10
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Public function prototypes

void LCD init ( void );

void LCD_clear ( void );

void LCD gotoXY (unsigned char x, unsigned char );
void LCD_writeChar ( unsigned char );

void LCD_writeData ( unsigned char );

void LCD_writeCommand ( unsigned char );

void LCD_writeString_F ( flash unsigned char*);

void LCD_drawBorder (void );

void LCD_writeString_megaFont ( unsigned char *string );
void LCD_writeChar_megaFont (unsigned char ch);
#endif / 3310 ROUTINES H

* 3310_ROUTINES.c
#include <megal6.h>
#include <delay.h>
#include "3310 routines.h"

unsigned char char_start;

flash unsigned char smallFont[] =

{
0x00, 0x00, 0x00, 0x00, 0x00, //sp
0x00, 0x00, 0x2f, 0x00, 0x00, //!
0x00, 0x07, 0x00, 0x07, 0x00, //"
0x14, 0x71, 0x14, 0x7f, Ox14, // #
0x24, 0x2a, 0x7f, 0x2a, 0x12, //$
0xc4, 0xc8, 0x10, 0x26, 0x46, // %
0x36, 0x49, 0x55, 0x22, 0x50, // &
0x00, 0x05, 0x03, 0x00, 0x00, //'
0x00, Ox1c, 0x22, 0x41, 0x00, //(
0x00, 0x41, 0x22, Ox1c, 0x00, //)
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0x14, 0x08, 0x3E, 0x08, 0x14,
0x08, 0x08, 0x3E, 0x08, 0x08,
0x00, 0x00, 0x50, 0x30, 0x00,
0x10, 0x10, 0x10, 0x10, 0x10,
0x00, 0x60, 0x60, 0x00, 0x00,
0x20, 0x10, 0x08, 0x04, 0x02,
0x3E, 0x51, 0x49, 0x45, 0x3E,
0x00, 0x42, 0x7F, 0x40, 0x00,
0x42, 0x61, 0x51, 0x49, 0x46,
0x21, 0x41, 0x45, 0x4B, 0x31,
0x18, 0x14, 0x12, 0x7F, 0x10,
0x27, 0x45, 0x45, 0x45, 0x39,
0x3C, 0x4A, 0x49, 0x49, 0x30,
0x01, 0x71, 0x09, 0x05, 0x03,
0x36, 0x49, 0x49, 0x49, 0x36,
0x06, 0x49, 0x49, 0x29, 0x1E,
0x00, 0x36, 0x36, 0x00, 0x00,
0x00, 0x56, 0x36, 0x00, 0x00,
0x08, 0x14, 0x22, 0x41, 0x00,
0x14, 0x14, 0x14, 0x14, 0x14,
0x00, 0x41, 0x22, 0x14, 0x08,
0x02, 0x01, 0x51, 0x09, 0x06,
0x32, 0x49, 0x59, 0x51, 0x3E,
0x7E, 0x11, Ox11, Ox11, 0x7E,
0x7F, 0x49, 0x49, 0x49, 0x36,
0x3E, 0x41, 0x41, 0x41, 0x22,
0x7F, 0x41, 0x41, 0x22, 0x1C,
0x7F, 0x49, 0x49, 0x49, 0x41,
0x7F, 0x09, 0x09, 0x09, 0x01,
0x3E, 0x41, 0x49, 0x49, 0x7A,
0x7F, 0x08, 0x08, 0x08, 0x7F,
0x00, 0x41, 0x7F, 0x41, 0x00,
0x20, 0x40, 0x41, 0x3F, 0x01,
0x7F, 0x08, 0x14, 0x22, 0x41,

/] *
/] +
",
/] -
/.
/']
/10
/11
/12
/13
/4
/II'5
/16
117
/18
/19
I
/'
/<
/=
/1>
/11?
/Il @
/A
//' B
/I C
// D
/I'E
/I'F
I1G
/I H
/I'T
/1]
/'K
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0x7F, 0x40, 0x40, 0x40, 0x40, //L
0x7F, 0x02, 0x0C, 0x02, 0x7F, /M
0x7F, 0x04, 0x08, 0x10, 0x7F, //N
0x3E, 0x41, 0x41, 0x41, 0x3E, //O
0x7F, 0x09, 0x09, 0x09, 0x06, //P
0x3E, 0x41, 0x51, 0x21, Ox5E, //Q
0x7F, 0x09, 0x19, 0x29, 0x46, //R
0x46, 0x49, 0x49, 0x49, 0x31, //S
0x01, 0x01, 0x7F, 0x01, 0x01, // T
0x3F, 0x40, 0x40, 0x40, 0x3F, //U
Ox1F, 0x20, 0x40, 0x20, Ox1F, //V
0x3F, 0x40, 0x38, 0x40, 0x3F, //W
0x63, 0x14, 0x08, 0x14, 0x63, // X
0x07, 0x08, 0x70, 0x08, 0x07, /'Y
0x61, 0x51, 0x49, 0x45, 0x43, // Z
0x00, 0x7F, 0x41, 0x41, 0x00, //[
0x55, 0x2A, 0x55, 0x2A, 0x55, // 55
0x00, 0x41, 0x41, 0x7F, 0x00, //]
0x04, 0x02, 0x01, 0x02, 0x04, //*
0x40, 0x40, 0x40, 0x40, 0x40, //
0x00, 0x01, 0x02, 0x04, 0x00, //'
0x20, 0x54, 0x54, 0x54, 0x78, //a
0x7F, 0x48, 0x44, 0x44, 0x38, //b
0x38, 0x44, 0x44, 0x44, 0x20, //c
0x38, 0x44, 0x44, 0x48, 0x7F, //d
0x38, 0x54, 0x54, 0x54, 0x18, //e
0x08, 0x7E, 0x09, 0x01, 0x02, //f
0x0C, 0x52, 0x52, 0x52, 0x3E, // g
0x7F, 0x08, 0x04, 0x04, 0x78, //h
0x00, 0x44, 0x7D, 0x40, 0x00, //1i
0x20, 0x40, 0x44, 0x3D, 0x00, //]j
0x7F, 0x10, 0x28, 0x44, 0x00, //k
0x00, 0x41, 0x7F, 0x40, 0x00, //1
0x7C, 0x04, 0x18, 0x04, 0x78, //m
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0x7C, 0x08, 0x04, 0x04, 0x78, //n
0x38, 0x44, 0x44, 0x44, 0x38, //o
0x7C, 0x14, 0x14, 0x14, 0x08, //p
0x08, 0x14, 0x14, 0x18, 0x7C, //q
0x7C, 0x08, 0x04, 0x04, 0x08, //r
0x48, 0x54, 0x54, 0x54, 0x20, //s
0x04, 0x3F, 0x44, 0x40, 0x20, //t
0x3C, 0x40, 0x40, 0x20, 0x7C, //u
0x1C, 0x20, 0x40, 0x20, 0x1C, //v
0x3C, 0x40, 0x30, 0x40, 0x3C, //w
0x44, 0x28, 0x10, 0x28, 0x44, //x
0x0C, 0x50, 0x50, 0x50, 0x3C, //y
0x44, 0x64, 0x54, 0x4C, 0x44, // z
0x00, 0x06, 0x09, 0x09, 0x06 //°

3

static const unsigned char number[13][3][16]= {
0,128,192,224,224,96,224,224, //'0'
192,128,0,0,0,0,0,0
,112,255,255,1,0,0,0,0,
255,255,254,0,0,0,0,0,
0,15,31,60,56,48,56,56,
31,15,3,0,0,0,0,0,
0,0,0,0,128,224,224,0, /"
0,0,0,0,0,0,0,0,

0,0,3,3,3,255,255,0,

0,0,0,0,0,0,0,0,

0,0,56,56,56,63,63,56,
56,56,0,0,0,0,0,0,
0,192,192,224,96,96,224,224, //'2'
192,128,0,0,0,0,0,0,
0,1,0,0,128,192,224,249,
63,31,0,0,0,0,0,0,
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0,60,62,63,63,59,57,56,
56,56,56,0,0,0,0,0,
0,192,224,224,96,96,224,224, //'3'
192,192,0,0,0,0,0,0,
0,1,0,0,48,48,56,125,
239,207,0,0,0,0,0,0,
0,28,56,56,48,48,56,60,
31,15,1,0,0,0,0,0,
0,0,0,0,0,128,192,224, /I'4'
224,0,0,0,0,0,0,0,
224,240,248,222,207,199,193,255,
255,192,192,0,0,0,0,0,
0,0,0,0,0,0,0,63,

63,0,0,0,0,0,0,0,
0,224,224,224,224,224,224,224, //'S'
224,224,224,0,0,0,0,0,
0,63,63,63,56,56,48,112,
240,224,0,0,0,0,0,0,
0,28,56,56,48,48,56,60,
31,15,1,0,0,0,0,0,
0,0,128,192,192,224,96,96, /'6'
224,224,0,0,0,0,0,0,
224,254,255,55,57,24,24,56,
240,240,192,0,0,0,0,0,
0,15,31,28,56,48,48,56,
31,15,7,0,0,0,0,0,
0,224,224,224,224,224,224,224, "'
224,224,224.,0,0,0,0,0,
0,0,0,0,128,224,248,126,
31,7,1,0,0,0,0,0,

0,0,56,62,31,7,1,0,

0,0,0,0,0,0,0,0,
0,128,192,224,224,96,96,224, /'8’
192,192,0,0,0,0,0,0,
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0,207,255,127,56,48,112,112,
255,239,199,0,0,0,0,0,
3,15,31,60,56,48,48,56,
31,31,15,0,0,0,0,0,
0,128,192,224,224,96,224,224,
192,128,0,0,0,0,0,0,
12,63,127,241,224,192,192,225,
255,255,254,0,0,0,0,0,
0,0,56,48,48,56,56,30,
15,7,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
60,60,60,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,64,64,64,64,64,254,
254,64,64,64,64,64,0,0,
0,0,0,0,0,0,0,15,
15,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,64,64,64,64,64,64,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0

IR

void LCD init ( void )
{

/119"

/I

I+

//l_l
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delay ms(100);
CLEAR _SCE _PIN; //Enable LCD
CLEAR_RST PIN; //reset LCD
delay _ms(100);
SET RST PIN;
SET _SCE_PIN; //disable LCD
LCD_writeCommand( 0x21 ); / LCD Extended Commands.
LCD_writeCommand( 130 ); / Set LCD Vop (Contrast).
LCD_writeCommand( 0x04 ); // Set Temp coefficent. //0x04
LCD_writeCommand( 0x13 ); / LCD bias mode 1:48. //0x13
LCD_writeCommand( 0x20 ); / LCD Basic Commands
LCD_writeCommand( 0x0C ); // LCD in normal mode.
LCD_clear();

/e e e

void LCD_writeCommand ( unsigned char command )
{
CLEAR SCE PIN; //lenable LCD
CLEAR DC PIN; //set LCD in command mode
// Send data to display controller.
SPDR = command,;
// Wait until Tx register empty.
while ( !/(SPSR & 0x80) );
SET SCE PIN; //disable LCD

e %/

void LCD_writeData ( unsigned char Data )
{
CLEAR SCE PIN; //lenable LCD
SET DC_PIN; //set LCD in Data mode



Truong Dai hoc Sao Do Ludn van Thac st

//" Send data to display controller.
SPDR = Data;
// Wait until Tx register empty.
while ( !(SPSR & 0x80) );
SET SCE PIN; //disable LCD

void LCD _clear ( void )
{
int 1,j;
LCD_ gotoXY (0,0); //start with (0,0) position
for(i=0; 1<8; 1++)
// for(j=0; j<90; j++) mac dinh
for(j=0; j<90; j++)
LCD_writeData( 0x00 );
LCD_gotoXY (0,0); //bring the XY position back to (0,0)

e %/

void LCD_gotoXY ( unsigned char x, unsigned char y )
{
LCD_writeCommand (0x80 | x); //column
LCD writeCommand (0x40 |7-y); //row }

e e e mmmm %)/

void LCD_writeChar ( unsigned char ch)
{
unsigned char j;
LCD_writeData(0x00);
for(j=0; j<5; j++)
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LCD_writeData( smallFont [(unsigned int)(ch-32)*5 +j] );
LCD_writeData( 0x00 );

e e emmm %)/

void LCD_writeString_F ( flash unsigned char *string )

{
while ( *string )
LCD_writeChar( *string++ );

e e */

void LCD_drawBorder (void )
{

unsigned char 1, j;

for(i=0; 1<7; i++)

{

LCD_gotoXY (0,1);
for(j=0; j<84; j++)

{
ifG=101j==283)
LCD_writeData (0xff); // first and last column solid fill to make line
else if(i == 0)

LCD_writeData (0x08); // row 0 is having only 5 bits (not 8)

else if(i == 6)
LCD_writeData (0x04); // row 6 is having only 3 bits (not 8)

else
LCD_writeData (0x00);

}
}
}
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Name : LCD_writeChar_megaFont

e e e mmmm %)/

void LCD_writeString_megaFont ( unsigned char *string )

{

char start = 0;

while ( *string )
LCD_writeChar_megaFont( *string++ );
LCD_writeChar megaFont( *string++);
LCD_gotoXY(char start+4,7); //toa do mg/l
//LCD_writeChar('z'+1); //symbol of Degree
LCD_writeChar('m');
LCD_writeChar('g');
LCD_writeChar('/');
LCD_writeChar('l');}

/e e

e e e %/

void LCD_writeChar megaFont (unsigned char ch)
{
unsigned char 1, J, k;
if(ch=="")
ch=10;
else if (ch=="+")
ch=11;
else if (ch =="-")
ch=12;
else
ch = ch & 0x0f;
for(i=0;1<3;i1++)
{
LCD_gotoXY (4 + char_start, i+2);
for(j=0; j<16; j++)
LCD_writeData( number[ch][1][j]);
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}
if(ch=="")
char start +=35;
else

char start +=12;

* kalman.h
#iftndef KALMAN H
#define KALMAN H
// class SimpleKalmanFilter
void SimpleKalmanFilter(float mea_e, float est e, float q);
float updateEstimate(float mea);
void setMeasurementError(float mea_e);
void setEstimateError(float est_e);
void setProcessNoise(float q);
float getKalmanGain();
float getEstimateError();
#endif
* kalman.c
#include "kalman.h"
#include <stdint.h>
#include <math.h>
#include <stdlib.h>
float _err measure;
float err estimate;
float q;
float current estimate;
float last estimate;
float kalman_gain;
void SimpleKalmanFilter(float mea_e, float est e, float q)
{
_err_measure=mea_e;
_err_estimate=est_e;

q9=9
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}

float updateEstimate(float mea)

{

_kalman_gain = err_estimate/(_err_estimate + err_measure);

_current_estimate = last_estimate + kalman_gain * (mea - _last_estimate);

_err_estimate = (1.0 - _kalman gain)* err estimate + fabs( last estimate-
_current_estimate)* q;

_last_estimate=_current estimate;
return _current _estimate;

}

void setMeasurementError(float mea e)

{

_err_measure=mea_g;

}

void setEstimateError(float est_e)

{

_err_estimate=est_e;

}

void setProcessNoise(float q)
{
_979;
h
float getKalmanGain() {

return _kalman_gain;

}

float getEstimateError() {

return _err_estimate;

}



