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THIET KE MACH HIEN THI TIN HIEU CAC CAM BIEN
TRONG HE THONG DIEU KHIEN DONG CODOT TRONG

TREN MAN HINH LCD

DESIGN CIRCUIT TO DISPLAY SIGNALS SENSOR

IN COMBUSTION ENGINE CONTROL SYSTEMS ON LCD SCREEN

TOM TAT

Dong co dét trong trang bi trén 6 to ngay cang doi héi cao vé tiéu chuan khi
thai, nang cao hiéu suat cd ich, vi vay cac hé thdng trong dong co phéi dugc cai
tién dé dap (ing cac yéu cdu do. Ngay nay, khoa hoc cong nghé phat trién manh
mé nén xu hudng dién t hda cac hé thong trén dong co la mot tat yéu. Cac hé
thong nay hoat ddng dugc thong qua ldy cac tin hiéu tir cdc cdm bién thdng qua
bo diéu khién dién ti dé tinh toan va quyét dinh thai diém lam viéc tdi uu cho cic
€0 cdu chdp hanh. Hon nifa, d€ thuan tién cho qué trinh trién khai cac bai thi
nghiém vé xdc dinh cac thong s lam viéc ctia cac cdm bién trong cac hé thong
diéu khién dong co, trong bai béo nay da trinh bay cac budc thiét ké mach hién
thi cdc tin hiéu co ban tlf cdc cdm bién trong hé théng diéu khién dong co trén
man hinh LCD d@€ thuan tién cho qua trinh thuc hanh thi nghiém dam bao do
chinh xdc va truc quan.

Tir khéa: Cam bién, diéu khién dng ca, bo diéu khién dién ti.

ABSTRACT

Vehicle combustion engines are increasingly demanding on emissions
standards, improving utility efficiency, requiring engine systems to be improved
to meet those requirements. Today, science and technology are developing
strongly, so the trend of electronicization of systems on engines is an inevitable.
These systems work by taking signals from the sensors via an electronic
controller to calculate and determine the optimal working time for actuators.
Moreover, in order to facilitate the process of deploying experiments on
determining the working parameters of sensors in motor control systems, this
paper presents the steps of designing display circuits. The basic signals from the
sensors in the motor control system on the LD screen to facilitate the practice of
experiments ensure accuracy and visualization.
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1.GIGI THIEU

Ngay nay, 6 t6 dugc trang bi nhiéu céng nghé hién dai,
cac hé théng trén 6 t6 dugc tich hgp cac cong nghé lién
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nganh nhu co khi, dién dién t, thay khi va cong nghé
thong tin nham tang céac tinh nang cing nhu muac dé
“thdng minh” nhu: hé théng kiém soét luc kéo TRC, hé
thong can bang dién t& VSC, hé thong ty dong canh bao va
cham, hé théng chiéu sang théng minh AFS, kiém soat mo
men xo3n cla ddng co, diéu khién hé théng nhién liéu,
kiém soat van dé khi thai dong co, hé théng phan phdi khi
thong minh VVT-i,... Nhiing hé théng nay 4y céc tin hiéu
diéu khién théng qua cac cdm bién dugc trang bi trén déng
co 6 t6 lam tin hiéu dau vao cho bo diéu khién dién tir ECU,
tir d6 ECU ra cac quyét dinh diéu khién co cdu chap hanh
sao cho cac hé théng hoat déng t6i uu nhat theo cac ché
do6 hoat dong clia dong co 6 t0.

Su phat trién ctia khoa hoc cong nghé trong méi trudng
doanh nghiép rat manh mé, vong ddi clia mét san pham
céng nghé rat ngan lai, ddy la ap luc rat I6n cho cong tac
dao tao thudc linh vuc ky thuat ddc biét la trong linh vuc
céng nghé ky thuat 6 té6. Mong mudén culia cac chuong trinh
dao tao la thu hep khodng cach gilta co s& dao tao vdi
doanh nghiép, giup cho ngudi hoc sau khi t6t nghiép tiép
can nhanh chéng véi cong nghé dugc trang bi trén cac 6 t6
doi méi. Tu yéu cau do, viéc ché tao cac mé hinh hoc cu
phuc vu cho giang day cac hoc phan chuyén mon dang la
van dé cap bach.

Hién nay, da cé cac cong trinh nghién ctiu vé xay dung
cac bai thi nghiém trong gidang day mon Vat ly [1, 2] . Cac
nghién ctu nay tap trung vao xdy dung mot bai thi nghiém
trén co s& mot loai cdm bién, phu hgp vai ting bai hoc don
[é. B6i véi cac hoc phan thi nghiém chuyén siu trong linh
vuc 6 t6, can thdy dugc téng thé cac tin hiéu cla cac cdm
bién trén mot hé théng bat ky thi dugc ti€p can trén xe that
la t6t nhat. Bén canh uu thé thi hinh thic ti€p can trén 6 t6
that c6 nhing yéu diém nhu: gia thanh dat, can dién tich
phong hoc Ién,... ti nhiing nhugc diém do, viéc xay dung cac
mo hinh thi nghiém vé cac cdm bién dung trén dong ca 6 té
da dugc nghién cliu, ché tao trong nudc cing nhu & nudc
ngoai [1, 3, 4]. Cic nghién clu nay da xay dung cadc mé hinh
bang cac phan mém diéu khién khac nhau Labview, Matlab
nhung kho khan cho viéc ti€p can cla sinh vién.
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Tu thuc tién trong gidng day cac hoc phan thuc hanh thi
nghiém vé dién - dién ti 6 t6, nhdm tac gid nhan thay xay
dung mé hinh phuc vu hoc phan thi nghiém la can thiét va
cap bach. Trong bai bao nay, nhom tac gia dua ra mé hinh
thi nghiém vé cac cdm bién thudng dung trén 6 t6, thiét
lap cac tin hiéu dau vao cho céc cdm bién, cac tin hiéu nay
dugc mo phong nhu cac tin hiéu trén dong co 6 t6 nhu tin
hiéu tu truc cam, truc khuyu, vi tri ban dap ga, luu lugng
khong khi, nhiét d& nudc lam mat, tiéng gé & trong dong
ca. Tin hiéu dau ra ctia cac cdm bién dugc hién thi trén man
hinh LCD théng qua vi diéu khién STM32F103C8T6, gilup
cho ngudi hoc dé ti€p can hon, chi phi ti€p kiém haon va
hiéu qua hon so vai cac mé hinh diéu khién khac.

2. PHAN CUNG BO PIEU KHIEN
2.1.B6 diéu khién

Hién nay, trong cédng nghé diéu khién cé nhiéu gii
phap céng nghé khac nhau. C6 thé duing cac bo mach dugc
thiét ké sdn nhu cac bo mach ardruino, arduino chinh thuc
thuong st dung cdc dong chip megaAVR, dac biét la
ATmega8, ATmegal68, ATmega328, ATmegal280 va
ATmega2560. M6t vai cac bd vi xr ly khac clng dugc su
dung bdi cac mach Aquino tuong thich. Hau hét cac mach
gém mot bd diéu chinh tuyén tinh 5V va mot thach anh
dao déng 16MHz (hodc bé cdng hudng ceramic trong mot
vai bién thé), mac du mot vai thiét ké nhu LilyPad chay tai
8MHz va bo qua bo diéu chinh dién ap onboard do han ché
vé kich c& thiét bi. M6t vi diéu khién Arduino ciing c6 thé
dugc lap trinh sdn v6i mot boot loader cho phép don gian
la upload chuong trinh vao bé nhé flash on-chip, so véi cac
thiét bi khac thudng phai can mét bo nap bén ngoai. Diéu
nay giup cho viéc st dung Arduino dugc truc ti€p hon bang
cach cho phép sir dung mét may tinh géc nhu bd nap
chuong trinh [5]. Tuy c6 nhiéu uu di€ém song bén canh con
¢6 nhitng nhugc diém nhu: cing gia thanh thi téc dé xu ly
ctia Arduino thap hon vi diéu khién STM32.

STM32 la mét trong nhiing dong chip phé bién cta ST
v6i nhiéu ho théng dung nhu FO, F1, F2, F3, F4..
STM32F103C8T6 thudc ho F1 véi l6i la ARM COTEX M3, la vi
diéu khién 32 bit, t6¢c d6 t6i da 72MHz, gia thanh kha ré so
VvGi cac loai vi diéu khién c6 chiic nang tuong tu, mach nap
cling nhu ngén ngi 1ap trinh da dang va dé st dung. Cau
trdc cda vi diéu khién STM32F103C8T6 nhu hinh 1. Trong
bai bao nay, nhém tac gid st dung vi diéu khién
STM32F103C8T6, c6 théng s6 ky thuat nhu bang 1.

Bang 1. Thong s6 ky thuat cda vi diéu khién STM32F103(8T6

STT Tén thong s6 Gia tri
1 | (PU 32 bit-Cotex M3
2 | Bonhd 64 Kb (Flash) + 20 Kb (SRAM)
3 | Uock,,, 72MHz
4 | ADC,,, 12 kénh (12 bit)
5 | Timer,,, 7 b6 Timer
6 | Giaotiép UART (3), SPI(2), 12C(2), CAN (1), USB (1)
7 | Diéndp hoat dong 2,0-3,6V
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Hinh 1. Vi diéu khién STM32F103(8T6

Ng6n ngir 1ap trinh viét cho boarduino thuong dung la
ngdén nglr C, C™* day la cdc ngdn nglr thudng dung cho lap
trinh vi xa ly.
2.2. Mach nguén cho vi diéu khién va man hinh LCD

Khéi nguén st dung dién ap 12V dugc ha ap bai IC3
78MO05 ha ap tr 12V xuéng 5V cdp cho céc ngoai vi, IC2
AMS1117-3.3V ha tir 5V xuéng 3,3V cung cép cho vi diéu
khién va man hinh. Mach nguyén ly cta kh&i nguén nhu
hinh 2.

Hinh 2. Mach nguyén ly khoi nguon
2.3. Bo hién thi LCD NOKIA 5110

Trong bai bdo nay st dung man hinh LCD NOKIA 5110
dé hién thi cac thong s clia cdm bién, cdu tao ca man
hinh LCD NOKIA 5110 nhu hinh 3.
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Hinh 3. So @ man hinh LCD NOKIA 5110
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Thong s6 ky thuat ctia LCD NOKIA5110 nhu bang 2.
Bang 2. Thong so ky thuat clia LCD NOKIA5110

STT Tén thong s6 Gia tri
1 Kich thuéc man hinh 43,25mm x 43,25mm
2 Do phan giai 84 x 84 pixel
3 IC diéu khién PCD 8544
4 Chudn giao tiép SPI
5 Dién dp nguon 3,3V
2.4.Mach in
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Hinh 5. Budng mach I6p trén va dudi
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Mach dugc thiét ké trén phan mém Altium Designer
phién ban 17.1.5 la phan mém chuyén nghiép danh cho
thiét ké mach dién t& dugc nhiéu ky su va nha may trén thé
gisi st dung. Mach in c6 thong s6 sau: phip FR4, d6 day
dudng mach 1 oz, mach di day hai I6p pht xanh, mot sé
hinh anh vé mach in nhu hinh 4, 5.

3. THUAT TOAN PIEU KHIEN

DPé xay dung thuat toan diéu khién hién thi cac théng s6
cd ban ctia mét s6 cdm bién chinh can biét dugc méi lién
hé gilta cac dai lugng vat ly véi nhau.

D6i v6i cdm bién MAP va MAF mai lién hé gilra cac dai
lugng theo céng thuc sau:

p=a*U+b (M
Q=k*U-d (2)
Trong d6:

p la ap suat khi nap, don vi bar;

U la dién ap do dugc, don vi V;

a, b, k, d 1a cac hé s6 thuc nghiém, phu thudc vao cac
loai cdm bién.

DGEi véi cdm bién nhiét do, gia tri nhiét dé c6 mai lién hé
véi gid tri dién tr& thu dugc nhu sau:

R=R, [1+ a.(t-ty)] 3)

Trong d6: R, la dién trg suat & 20°C;

o la hé sé nhiét dién tré.

4. MO HINH BO THi NGHIEM

M6 hinh clia b6 thi nghiém dugc mé ta nhu hinh 6. Trén
mo6 hinh thé hién cac cdm bién, ECU déng co, man hinh
hién thi thong tin cdm bién. Khi cac cdm bién, ECU déng ca
dugc cdp nguén 1 chiéu véi cac dién thé 5V, 12V théng qua
bo bién d6i ngudn ti dién thé xoay chiéu sang dién thé 1
chiéu ¢6 dai ti 5V dén 12V. Céc tin hiéu diu vao clla cdm
bién dugc tich hgp trén cac mé dun cdm bién, théng qua
triét ap c6 thé diéu chinh dugc thong s6 dau vao clia cdm
bién nhu thay déi téc do, Iuu lugng, nhiét do.

Sau khi chay mé hinh, c6 két qua thé hién trong bang 3,
4,5,

Bang 3. Két qua do & ché do khong tai

. 2 e Gia tri doc
Loai cam N Gia tri hién N e
l;ié'n Thong so do thi trén LCD trénmdy | Saiso
: GSCAN 3

Cambiénviti | Vong —twa | coppom | gaoreM | 2,0%
truc khuyu mdy
Cam bién iu | oot 41 3,0V 405V | 3,7%
lugng
Carp bién vi tri | Do m& buém 6,45% 6,59% 22%
budém ga ga
Cém bién
nhiét @ nuéc | Nhiét do 73,9°C 75,5 2,18%
lam mét
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THIET Bl THi NGHIEM, KHAO SAT THONG SO LAM VIEC CUA CAM BIEN VA ECU

qua vi diéu khién
STM32F103C8T6.bam

*ee béo tinh tryc quan va
— e c6 d6 chinh xac cao
V@i sai sO trung binh
2 2,53%.
i Hudng phat trién
210/ 90 99 9 e B & L ti€p theo cla béo
: . ©0 00 0 00 0000 e s @ cdo la lien két mo
D B R dun cac cadm bién,
: P Dliads | i | | ECU v&i cac hé
® l- ® ® ceee o oo ee o e 5 @ e ® théng dién - dién tir
e e A A ia
o : trén 6 t6 phuc vu
cho cac hoc phan
L ] L I ~ 5 N . R
mé phdng va diéu
o khién gidm sat céac
oo hé théng danh Iua,
T phun nhién liéu,
| T o kifm soat mé men
- % 1 x?'anu’cua d?ng clo,
cai tién thuat toan
diéu khién hién thi
e o dé nang cao chat
lugng  hinh  3&nh,
i gidm sai sé trong
Hinh 6. Mo hinh san pham qua trinh do, c6 thé két ndi va diéu chinh dugc cac thong
Bang 4. Két qué do & ché dd 50% tai s6 dau vao ctia moé hinh trén may tinh.
Thongsg | Gt | Gidtridoc LGOI CAM ON
Loai cdm bién dog hién thi trénmdy | Saisé Nghién ctu nay dugc tai trg bdi trudng Dai hoc Cong
trén LCD GSCAN 3 nghiép Ha Néi trong dé tai ma sé 13-2019-RD/HD-DHCN
Cam bién v tritruc | Vong — ta | 431 e | 1370 RPM | 2,04%
khuyu mdy
Cém bién luu lugng | Diéndpra 3,9V 4,05V 3,7% TAI LIEU THAM KHAO
Céfﬂ bién vi tri DQ, mé 48.9% 50% 22% [1. Ngo Minh Nhut, Mai Hoang Phuong, 2015. Constructing some
buém ga budm ga experiments using ultrasonic sensors with Labview software to teach Kinetics in
am bién nhiét do rade 10 Physics. Ho Chi Minh City University of Education Journal of Science, Vol
Cam bién nhiEt do | et 4o 80,7°C 825C | 218% | 2 A Y Y
nudc lam mét 8 (74), 60-69.
Bang 5. Két qua do & ché do toan tai [2]. D. S. Hien, L. H. Phuc, L. Q. Dung. Research and manufacture sensor KIT
. with NI DAQ PCl 6024E. 2nd National Conference on Applied Physics, Ho Chi Minh
R Gia tri doc .
e ~ .. | Gidtrihién . . | City.
Loai cdmbién | Thongsodo | . . trénmady | Saiso . ) ) .
thi trén LCD GSCAN 3 [3]. W. Tsai, Z. Wu, P. Yu, S. Chang, 2011. Design of Electrical Driving Circuits
. for a High-pressure Fuel Injector and Control of Fuel Injection Quantities by using
Cam bién vi tri tryc Vongtuaméy | 2165RPM | 2210RPM | 2,04%| the Polynomial Curve Fitting Method. Intemational Journal of Intelligent
khuju Information Processing, 2, 60-73.
Cam bién luulugng | Diéndpra 39V 4,05V 3,7% [4]. B. Ashok, S. Denis Ashok, C. Ramesh Kumar, 2016. A review on control
(3m bién vi tri buém | D m& budm 97 41% 99,6% 22% system architecture of a Sl engine management system. Annual Reviews in
ga ga Control, 41,94-118.
3 i6 iét do 5. Adruino, 2020.
Cam bién nhigt do et 4o 80,7°C 825°C  |2,18% [5)- Adruino
nuégc lam mét
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No6i dung bai bdo nay da trinh bay mo hinh thi nghiém
dé do dugc cac thong s6 clia cdm bién trén déng co 6 t9,
hién thi déng thai 04 thong s6 trén man hinh LCD thong
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