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TOM TAT

Trén cdc 6 té ngay nay, ty Ié cdc phan dién — dién tir ngdy cang chiém ty 1é 1ém. Mot xe 6 16
hién dai c6 thé ¢ trén 30 hé théng diéu khién, nhitng hé thé'ng nay duoc diéu khién béi cdc hop diéu
khién dwoc géin & cdc vi tri khdc nhau trén 6 t6. Dé sira chita hir hong cdc hé thong diéu khién nay,
viéc chan dodn bang mdy chan dodn ngay cang quan trong. Tuy nhién, trong thiee té, thuong xdy ra
16i két néi gita may chan dodn va cdc hdp diéu khién trén xe khién viéc chan dodn khéng thé thuc
hién. Mot trong nhitng 16 thwong gdp nhat dé 1a 16i dwong truyén tin hiéu tir hp diéu khién tdi gidc
chan dodn OBD2. Trén co s¢ d6, ndi dung nghién citu ciia bai bdo la tim ra mét phwong phép dé

kiém tra sw lam viéc cua tin hiéu duong truyén CAN trén co so mach phat trién Arduino Uno R3.
Tw khéa: CAN bus; OBDZ2; Arduino.
ABSTRACT

In today's cars, the proportion of electrical-electronic parts is increasingly taking up a large
proportion. A modern car can have more than 30 control systems, which are controlled by control
modules mounted in different locations on the car. To repair failures of these control systems,
diagnostic machine diagnostics are increasingly important. However, in practice, there is often a
connection error between the diagnostic machine and the control modules on the vehicle, making
the diagnosis impossible. One of the most common errors is the signal transmission from the control
module to the OBD2 diagnostic jack. On that basis, the research content of the article is to find a
method to check the working of CAN signal on the basis of Arduino Uno R3 development circuit.
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1. PAT VAN PE

Trong chan doan, stra chita hodc tham
chi bao dudng cac hé thong co dién tir trén 6 t6
hién nay, viéc st dung méy chan doan 1a thiét
yéu. May chan doén, c6 thé dugc sir dung trong
viéc truy xuat ma 13i trong hé thong, tir d6 dua
ra phuong phap xtr ly phu hop. Sau khi stra
chira, may chan doan dugc st dung dé xo6a 151,
lam tit dén bao 15i trén bang dong ho. Trong
qua trinh bao du(mg, rat nhidu trudng hop can
str dung may chan doan, chang han viéc cai dat
lai hé thdng khong tai sau mot quy trinh vé sinh
budém ga.

Pé ndi két duoc may chan doan va cac
hé théng diéu khién trén xe, yéu cau hé thong
duoc ndi day véi cac chan trén gidc chan doan.
Céc day nay co dic diém thong sb dién khac
nhau, nhu muc dién ap, téc do truyén... va
chung duoc goi 1a dudng truyén.

Tur d6, myc tiéu cua bai bao la thiét ké
mot thiét bi dé kiém tra duong truyén CAN trén
giic OBD2 — duong truyén pho bién nhat trén 6
t6 hién nay. Thiét bi s& dugc ndi két trung gian
giita gidc chan doan OBD2 va may chan doan.
Thiét bi dugc xdy dung trén co sé mach phat
trién Arduino Uno R3, ¢6 kha nang bao su lam
viéc binh thuong cua dudng truyén CAN qua
den bao.

2. CAC LOAI PUONG TRUYEN TIN
HIEU PHO BIEN TREN O TO

— Puong truyén LIN:

Pudng truyén LIN 13 mot kiéu duong
truyén ndi tiép gia thanh thp, duoc str dung
trén cac hé théng, cam bién trén 6 t6 khong yéu
cau toc do cao. N6 duoc xép vao 16p A theo
tiéu chuan duodng truyén trén 6 t6. Pay 1a kiéu
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duong truyén day don, mic dién ap 12V, cdu
truc dir liéu theo dinh dang UART, hoat dong
theo co ché master- slave. Toc d6 duong truyén
LIN c6 thé dat t6i 20Kbit/s.
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Hinh 1. Céc dwong truyén noi dén gidc chan dodn
OBD2
— Puong truyén CAN:

Puong truyén CAN tdc do thip duoc
xép vao 16p B theo tidu chuan dudng truyén
6 to6. Puong truyén CAN dugc phat trién tir
dau nhitng nam 1980 boi Cong ty Bosch. Day
1a mot dang dudng truyén nbi tiép, hoat dong
theo co ché multi-master. Téc do cuc dai dat
125kbit/s.

Puong truyén CAN téc d6 cao duoc
xép vao 16p mang C. Tc d6 duong truyén dat
tGi 1 Mbit/s. Puong truyén CAN téc do cao
duoc sir dung trén cac hé thong dién-dién tir 6
td yéu cau toc do cao, hoat dong tin cay: diéu
khién dong co, phanh ABS, 14i EPS...

DPuong truyén CAN hoat dong trén day
xodn kép dé khir nhiéu 1én duong truyén. Day
CAN-H goi 1a CAN cao, day CAN-L la CAN
thép, va lan luot duoc ndi véi chan 6, chan 14
trén giéc chan doan OBD2 (hinh 1).

Puong truyén CAN-H va CAN-L &

mure logic 0 déu cho dién ap 2.5V, & mirc logic
1, CAN-H cho di¢én 4p 3.5V va CAN-L cho

muc dién ap 1.5V.
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Hinh 2. Mirc dién dp nguéng duwong truyén CAN

3. CAC LOI THONG THUONG XAY RA
TREN PUONG TRUYEN CAN

C6 thé c6 mot s6 16i sau trén dudng
truyén CAN:

— L&i dat mach:

Mot duong truyén CAN bi dut mach
c6 thé khién két ndi gitra may chan doan va hé
thong diéu khién tré nén khong on dinh, tuy
nhién thuc t& van c6 thé truy cap gian doan t6i
hé théng diéu khién.

Néu ci hai duong truyén CAN bi dit
mach s& khién may chan do4n hoan toan khong
thé truy cap dén mot hodc vai hop diéu khién
lién quan dén duong truyén bi dut. Bic biét néu
vi tri dut xay ra tai gan cong OBD2 khién may
chan doan hoan toan khong thé giao tiép vai bat
ctr hé thong diéu khién trén xe.

— Ldi chap duodng truyén:
Néu bit ctir mot duong truyén bi chap
ngudn hodc chiap mat, duong truyén do6 hoan

toan bi vd hi€u, cling tuong ty nhu duong
truyeén bi dut 1 day, viéc két ndi khong 6n dinh.

Néu duong truyén CAN-H va duong
truyén CAN-L bi chap vao nhau, khién cho sap
hoan toan dwdng truyén, may chan doan hoan
toan khong thé ndi két v6i bat cir hé thong trén
duong truyén CAN.

4. XAY DUNG PHAN MEM CHAN POAN
LOI PUONG TRUYEN CAN TREN CO
SO MACH ARDUINO UNO R3

4.1. Muc tiéu, d6i twong va phwong phap
nghién ctru:

— Muc tiéu nghién curu:

+Xay dyng phan mém dé chan doan
duong truyén CAN trén co sé mach Arduino,
phan mém c6é kha ning phat hién 16i duong
truyén khi dién ap trén hai day tin hiéu CAN
ngoai ngudng lam viéc trén co s& den bao.

+ Thiét ké mot hop bao vé mach
Arduino, va cé cac gidc chan doan OBD2 duc
va cai dé co thé ndi két trung gian giita may
chan doan va giic chian doan OBD2 dé giup
thudn tién trong chéan doan.

— Pdi tugng nghién ctru: Pudng truyén
CAN nbi dén gidc chan doan OBD2, cac 16i
thuong gip, va phuong phap kiém tra dudng
truyén.

— Phuong phap nghién ctru: Nghién cuu
1y thuyét két hop véi thuc nghiém. Viéc kiém
nghiém hoat dong cua phén mém s& thuc hién
tryc tiép trén mach Arduino, thong qua bang
mach breakboard. Bang breakboard s& gitp
kiém tra nhanh cac thong sb thiét ké cia linh
kién dién tr, cling nhu chinh sura phﬁn mém dé
g& 16i.
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4.2. So' @0 mach kiém tra tin hiéu CAN trén
mach Arduino:

Mach
Arduino Can_L
L] = -
Uno
R3 CARLH
al [~ ] -
5 1 5 GND GND
[ ] =] [ ] = -
R1 LEDL
2 LED

Hinh 3. So d6 mach Arduino Uno két néi kiém tra
tin hiéu CAN

Dé kiém tra tin hiéu duong truyén CAN
trén hop, sir dung hai cong Al, A3, day la hai
cong tin hiéu tuong ty dwoc ndi véi duong
truyén CAN_H va CAN_L trén m6 hinh kiém
tra. M6 hinh kiém tra 1a hop diéu khién dong co
xe Mercedes 272 — hop diéu khién s6 hiéu Me
9.7 dé khong phai két ni truc tiép véi xe.

Mach str dung hai céng s6 s6 1, 3 lan
luot dé bao co tin hiéu dung din trén duong
truyén CAN. Khi tin hiéu CAN hop 18, s& khién
LEDI1, LED2 nhay sang lién tuc, khi tin hi¢u
duong truyén CAN khong dung mirc dién ap,
cac LED sé& o trang thai tat. Pién tro R1, R2
giup giam dong di qua LED.

4.3. Thuat toan chwong trinh Arduino

Thuét toan chuong trinh kiém tra dudng
truyén CAN duoc viét bang code C.

Budc 1: Chuong trinh doc tin hi¢u trén
duong truyén CAN_H va CAN_L, sau d6 kiém
tra muc logic cua duong truyén.
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Budc 2: Chuong trinh 1dy mau doc tin
hiéu CAN_H, CAN_L lién tiép 10 miu cich
nhau khoang thoi gian xac dinh 1a 50ms.

Budc 3: Chuong trinh kiém tra cac gia
tri 14y mau & budc 2 dé xac dinh muc logic.
Néu trong 10 mau ma muc logic d6i gia tri,
chuong trinh s€ két luan 1a tin hiéu CAN binh
thuong.

Budc 4: Néu & bude 3, muc logic doi
gia tri, chuong trinh s& tiép tuc nhay LED bao
tin hiéu CAN dé bao 1a c6 tin hiéu trén dudng
truyén, nguoc lai chuong trinh ngimg nhay
LED.

Gid tri tin hi¢u CAN binh thuong dugc
cai dat:

Bit dis
Y
Kho tao cong diu vio fa
Vic: Al A3;ra:2. 4
Y
Tit dén bio co &n hidu:

CAN_H - céng 2: CAN_L - cong 4

!

Nhaiy led CAN_L céng 4

Két thiic

Hinh 4. So do thudt todn kiém tra tin hiéu duong
truyéen CAN_H, CAN L nap vao mach Arduino
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CAN_H: Logic 0 - [2.3-2.7]; Logic 1 - [3.3-3.7]
CAN _L: Logic0-[2.3-2.7]; Logic 1 - [1.3-1.7]

Trong thuat toan chuong trinh con chen
thém vai dong code dé hién thi gia tri dién ap
do duogc trén duong truyén CAN, va bién xac
dinh c6 tin hiéu CAN 1én giao dién phan mém
Arduino IDE qua giao tiép UART. Viéc st dung
md hinh nhu trén, va cac dong code trén s€ gitp
dé dang phat trién mach va g& 16i chuong trinh
trong qué trinh thiét ké thiét bj.

Mach chay trén mo hinh va chuong
trinh ki€m tra dat chinh xac méi tién hanh xay
dung mach cho va nap code thiét bi r6i dong
vO.

4.4. Két qua chay thir mach

Trén hinh sb 4, 5 lan luot 1 hoat dong

ctia mach trén mo hinh va céac két qua gia tri do

cua mach gui Ién giao di¢n man hinh ctia phan
mém Arduino.

Hinh 5. Pdu mach thuc 1é va két quad

Trén hinh 5a bén trai la dir li€u tor mach
do Arduino Uno R3 gui 1én giao dién phan
mém qua duong truyén UART. Hinh 5b giira 1a
hinh hop diéu khién dong co Me 9.7 cta dong
co 272 trén xe Mercedes, dé hop hoat dong va
truyén tin hiéu, tc gia da ddu cac chan ngudn
va mat vao hop diéu khién. Trén hinh 5c¢ bén
pha1 la phuong phap dau mach Arduino vao hop
diéu khién dong co va mach dén bao tin hiéu
CAN qua mach breakboard. Trén hinh 5a, cac

gié tri hién thi ¢ cira s6 bén dudi chinh 1a gia tri
ma mach do duogc, gia tri dién 4p V_CAN-H do
duoc trai dai tir gia tri 3.34 xudng toi 2.97, gia
tri 1 cudi cung 1a bién két luan mach CAN _H
thuc sy gui tin hi¢u va cé chuyén mach gid tri
dién 4p nhu thiét ké. Tir d6, chuong trinh nhay
den LED béo tin hiéu CAN_H nhu trén hinh
5c. Vi day 1a hop diéu khién dang hoat dong,
khong phai 1a hop hong nén c6 thé két luan 1a
chuong trinh lam viéc va mach thiét ké dang,
¢6 kha nang kiém tra tin hiéu duong truyén
CAN.

Sau khi hoan thién mach, phén code,
tién hanh dong vo dé hoan thién thict bi nhu
hinh.

Hinh 6. San pham kiém tra dwong truyén CAN

5. KET LUAN

— Pé tai da tim ra giai phap st dung
mach Arduino Uno R3 d¢ thiét ké thiét bi kiém
tra dudng truyén CAN trén cong OBD2. Thiét
bi c6 kha ning nhu muc tiéu ban dau. Thiét
bi c6 kha niang kiém tra 16i dut mach duong
truyén CAN (s& khong co tin hiéu), 16i chap
mach duong truyén (gia tri tin hidu khong doi),
hodc 16i mach dudng truyén CAN khién tin
hiéu nim ngoai khoang gia trji cho phép.

— Pé tai ¢6 ¥ nghia trong nghién ciru
cling nhu trong dao tao.

— Hudng phat trién tiép theo cua dé tai:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 303 thang 5 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Thiét bi chi c6 kha niang kiém tra tin hiéu duong
truyén CAN trén cong OBD2. Tuy nhién, trong
thyc té, nhiéu truong hop hop didu khién khong
duogc ndi tryc tiép t6i cong OBD2, vi vay thiét
bi s& khong c6 kha niang kiém tra nhitng hop
nay, hodc kiém tra tin hiéu riéng r& trén timg
hop. Giai phap ¢ day 1a s& thiét ké thém trén
thiét bi hai gidc dién bap chudi ndi v6i chan
tin hiéu CAN trén mach Arduino. V41 chinh
stra thiét k& nay, thiét bi co kha nang kiém tra
tin hiéu CAN tryc tiép trén timg hop ma khong
nhét thiét phai nbi qua cong OBD2. %
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