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M U
*LYDOCH N TAI
Hi n nay, 6td la ph ng ti n giao thébng o thit ¢ a con
ng ima khdng gi co ththay th c. Theo thng ké trén th gi |,
s | ngng itham gia giao thdong Img 6t6 chimt | rt cao so
v i cdc ph ng ti n giao théng khac. Dod, t | t ng tr ng trong
snxutvalprap 6td ngay cangrig. Snl ng 6td trén th gi i
hi n nay tp trung vao cac céng ty cht o va | p rap 6t6 ni ti ng
nh : Toyota, Nissan, Ford, Mitsubishi, Honda, ...
nang cao tinh kinh thhiénliuca ngc vagimbt
tinh tr ng 6 nhim moi tr ng do khi thi c a 6td6 gay ra, u h t cac
0td con hin nay u ctrangb ngc phun xngva anhla
c iukhinbng int.Tréncac ngc nay,b i ukhin
i nt (ECU-Electronic Control Unit)i u khin 1 ng nhién liu
phunvathi im anhlati utheocdcch v nhanhca ng
¢ . Tuy nhién, 6t6 sau mith igians d ngs co6 cac hng hoc, trc
tr ¢ trong qud trinh v hanh chng hn nh  ng ¢ khéng khi
ng c,hoc ngc b d xng, thiuxng...Cac hint ng
v'ak tréncothdoh hngcacacb phnc khitrong ngc,
hocladohnghéct h th ng i ukhinphunxngva anhl a,
trong 6cdb i ukhin i nt ECU-Electronic Control Unit.
coth chn oan ctinhtrng Ksthutc a ECU ai
h i phicd cac thit b chuyén dung tti n va phi phu h p cho
t'ngkiu ngc,nhachto.Chcécactrmsachaln, trm
b o hanh ca cdc congty b rap 6t micoth c6 y trang thit
b ph c v cho céng vic chin oan cac hng héc trong hth ng
i ukhin i nt trén 6t0.
Trong th&c t , cbng vic s a cl@a cac pan trén 6td6 i nay
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g p nhi u khé khn do thiu cac thit b ch#n oan chuyén dung
ch#n oan trinh trng K thu t ¢ a ECU. Vi vy, hi n nay“Nghién
cuch tomaychn oadncacloiECU iukhin ngc’ la
vn cpthit.
*M C ICHNGHIENC U

- Nghién ¢u thitk ch t o may chn oén céc loi ECU

iukhin ngc.

(((((((( -M&y coth dung ki mtratinhtrngva os | ngtin
hi udo ECU gira i ukhinphunxngva i ukhin anhla,
nhm m c ich ki mtra xem ECU coni u khin ¢ hay khéng,
ph cv cho cbéng vic s a cita.
* IT NGNGHIENC UVAGI IH N TAI

Ch t p trung nghién'cu cac loi ECU i ukhin ngc
c a cac hang xe: Toyota, Nissan, Mitsubishi, Forddnthqua cac
théng s th& nghim ¢ a cac cm bi n G va NE nghién ¢u ch
t om cht o cac xungtin hu gi cho cdc cm bi n & kh o sat bng
Vi i ukhi nvangdn ngeC.
Tuythucvaotng ixe,l& chnloic mbin phatcic xung
tin hiu gi thichhptruynvaob iukhin int (ECU),t 0
xac nh s | n phét tin hiu ra i u khi n phun xng, i u khin

anh | a c a ECU théng qua&hi nth cacac enLEDv tns

phat xung ca ECU theo tc  va man hinh LCD hnth s I n
phét xung i u khi n phun xng anhlacaECU bngtinhius.
T" cac ktqu hinth nayxac nh  ckh nng i ukhinca
ECU va anh gia ktqu ki mtra ECU i ukhin ngc. C
th hi nnh hinh sau



Dach tao Tin hidu NE Piéu khién
xung gid ) phun xang Mach hidn thi
(Toyota, ECT tin hiéu diéu
nissan, didu khién khién tir ECTT
_Ford_, ) déng co Didin khién | LED vaLCD
Mitsuhishi Tin hiéu G danh liva

*PH NG PHAP NGHIENC U
th&c hi n tai, ng i nghién ¢u a s d ng céac

ph ng phap nghién'a sau:

-Ph ng phap nghién'a tai li u.

-Ph ng phap nghién'a th& nghi m.

-Ph ng phap Ip trinh ngén ng C.

-Ph ng phépthitk ch t om ch.

-Th& nghim ki m tra chn oan ECU trén cac xed kh o
séat, so sdnh véanh gia cac k qu ch#n oan.
*C UTRUCLU NV N

Lunvn c trinh bay trong 91 trang (khéng ki li u
tham khovaph | ¢),ngoaiphnm uvaktlun cchialam
5ch ng.

M u

Ch ng1: Nghién'cut ng quan

Ch ng2:Phantichbiukhin int vatinhiu

Ch ng 3: Céc dng xung tin hiu c acm bi n G va NE

Ch ng4:Nghién‘cuch t o may c#n oan cac loi ECU

Ch ng5: Tkc nghim ch¥n oan ECU

Ktlun

Tai li utham kho

Ph | c
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CH NG1
NGHIENC UT NG QUAN
1.1.D NNH P
Ch hot ngti uca ngc,ph thucvao tin hiu

c a cac cm bi n. Cé4c tin hiu nay rt quan tyng, nhng ch lay u
t giantip nhh ng nhot ngca ngc,vittc tinhiu
cacmbin ugiv ECUXx ly, d&a trén cac tin hit ¢ m bi n
ECU tinh toanva aratinhiu i ukhinskhot ngcacéacc
cuchphanhca ngc.Vivy hot ngti uca ngc,
ph thu crtl nvaotin hiu i ukhi nc aECU, hay n6i cach khac
ECUlab x lytrungtdm quyt nhrtl n nskhot ngca
ngc.

Cam bién vi tri buérm ga Cam bién
4p sudt duong o |

ng nap

—— ©

Fo. B

=

Cam bién luu lugng khi nap

Cam bien vi tri truc cam

Cam bién
oy Cam bién nhiét 46 nutre

o)
Cam bién vi tri true khuyu

Hinh1.1Ktcuc bncah th ngphunxng i ukhi nb ng
int
1.22M TS MAYCH N OAN NGC
Song song vi vi ¢ hin i hoéa chic 6 t6 ngay cang hoan
hohnthivn botr, ci#n oén, sacha cng ngay cang prc
tphn. VinhYgchicdtdéhin ihinnay, | ngd®bli u iu
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khi n xe ngay cang nhii. Vi v y, chéin oan, sa ct¥a theo ph ng
phap th cong & tr nén ht s ¢ khé khn n u khéng mun néi 1a
khéngt ng. Do 6, gilp chong ik$thutviénti& hintt
cobng vic ch¥n oan va sa cVa, cac 6td6 im i &trang bh
th ng&ch#n oan. Saudylamts lo iméychn odan ngc.
1.2.1. May chn 0&n X431
1.2.2. May chn oan 3100EVN
1.2.3. May chn oan OBD-II (On Board Diagnostjc
1.3. NH NG V N CP TH TV TH T B THI
NGHI M C S AOT ONGH .

La m t nganh céng nghludn co &bi n iliént cv codng
ngh, cac s nganh 6 t6 tng phi c trang b ni¥g ki n th ¢
minht,cpnhtnht Tuy vy, trong i ukinhnch v tai
chinh, cac may moéc, trang thb ph cv dy h)c nh p kh#u cé gia
thanh t , ch a phuhpv itinh hinh kinht ¢ a Vi t Nam, cang
khi n cho vic ao to chuyén séu vki n th ¢ 6 t6 kho khn h n
baogi ht.

Trongbic nh 06,ngoaivic aoto ki nth c chuyén mon,
cac ging vién & thu t con phi c6 nhim v nghién ¢u' ng d ng
cacthitb dyh)ychin i,snxutphcv chocoéngtacaoto
lacongviccoynghathitth&c. Tr cmt 6chinhla&ch ng
v cong ngh, v trang thitb, phu hp v ith&c ti n tinh hinh ging
dy, sau 6 la vi c gi m gia thanh so v cac gii phap nhp ngoi.
M t khéc, cac trang thi b t& nghién tu s kich thich & phat trin
cbng nghtrongn c, giipnnkhoahccan cnhahdankpv i
th gi i.
1.3.1.Nhngvn cpthit
1.32.Vmtconng i



1.3.3.V m tkinht
1.4.CACGIl IPHAP NGHIENC UV ECU

Qua qua trinh ghg dy va tim hiu v chuyén nganhi n 6
tbvagiiquytmtvn c phén tich trén, mts gi i phap
nghién ¢uv ECU nh sau:

1.4.1. Thitk maychn oanl'i #ngc$

1.4.2. Thitk m%h giao ti p gi a may tinh va ECU i u khié&n
# ng c$.

1.4.3. Thitk maychn oan ECU.

May ch¥n oan ECU vich' cnngch y ula &anh gia kh

nng i ukhinphunxngva iukhin anhlacaECUt 0
anh gia tinhtmg lamvicca ngc.V iyéucu tainh

v y,ng ithi tk ch c ntimratin hiu nao quanjmg nht, quyt
nh nkh nng iukhinphunxng, i ukhin anhlaca

ECUvanhntinhiu i ukhin anhlava i ukhin phun xng

t" ECU.Bngvics dngngbn ngeC va kth pv icac linh kin
int.Ng ithitk,lpg xungtinhiucmbin, quyt nhs
i u khin phun xng, i ukhin &anh la va nhn tin hiu i u

khi nc a ECU, ki mtra ECU va tinh tng lam vic do ECU nay
i ukhin.

Theo phéan tich tréndy ta thy ph ng an nay la khthi v i
kh nng va thi gian thit k. Vi vy, thc gi quyt nh chn
“Nghién c' u ch t% méay chn o0&n céac I8b ECU i u khi&
#ng ¢k’ lam tailu nv nthcstc aminh.

Ch$ng?2
PHAN TICH B | UKHI(N | NT) VATINHI U
21. B Il UKHI N | NT (ECU - Electronic Control

Unit)



2.1.1. Dn nh+p
2.1.2.Cut%
BOVIXULY
BO NHG BO NHO BO NHO TRUY
THUONG NAP DiT XUAT NGAU
TRUC LIEU NHIEN

Hinh2.1S , khic acachth ngtrong maytinhvivix ly
2.1.3.Cutrdcc,a ECU

Tin hitu diu
ﬁ 1hiZn Dit litu
B3 difu B& ghi nhin
Ihign oy trid

Tinh toan dai 55 va
| ‘ Logic

Hinh 2.3 Cu trac CPU
2.1.4. Mig&h giao ti p ngd vao
2.1.5. Mgh giao ti p ngod ra
22. CU TRUC, CH C NNG CAH TH NG 1 U
KHI(N NGC
ECU nhn tin hiu t' cac cm bi n, tinh toan a ra tin hiu

i ukhinc cu chp hanh nh: kim phun, cun day va IC anh

| a,ngtb iukhinA/Choc iukhinvankhéngt tng
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tc ngc khibtA/C, i ukhinb mxng,rle EFl va én
bdo ngc ...nh Hinh 2.11 sau:

N — " #1 EFI ol phun #1
| Cam hién lou hwgng khi nap VG |_’ Wai phun #2
Waiphun #3
| Cam hién nhiét d6 khi nap THA #e Véiphun #4
- — — " IGT1-+
| Cam bién nhiét 46 neac THW |_' IGT4
| Cam hién vi tri bwem ga VTa :"iSA cudn diy va [0 danh Ira
N " N IGF
| Cam hién truc khufu NE |_’
| Cam hién truc cam [+ _.| 15 cun day quay |
j=ase]
| Tin hiéu khai déng STA |—'

Pifu khifn cét difu héa, b
khuich dai b& AT

H
1

| Tin hiéu tic dj xe

g

CT

| Céng tic ap suat diu trg lyc PS >

Digu khifn quat lam mat, role
| Céng tic difu héa AT |—> quat lam mat
FP
Ro le dén sau ELS = -
| Digu khifn bom =zéang, role
mé& mach
| Ro le xéng kinh hiu ELSZ
| Céng tic dén phanh STP |—> —'| itu khifn role EFI |
N 1. MEREL
| Cum cam bién tiai khi F/PS |_'
B * Pinbac kifm tra déng co |
| Gidc DLC3 TC/SIL

| TN HIEU B AT WAC | I—T—‘ rm HIEUBAUT RA |
Ac quy

Hinh2.11 S, iukhin ngc

K tlu+n:

Qua tim hiucuto,cicnng iukhin ngc ca
ECU d&a vao tin hiu t' cac cm bi n, cho thy ECU c6 kh n ng
qguyt nht&tip nhot ngca ngc.Nhngtinhiucm
bingi nECUTrtnhiu,trong 6¢cmbinv tritr c khvru G va
cmbintc ngc NE, ctrngcho&hot ngca ng
c va 2 tin hiu nay c6 mi quan h mtthitv i nhau. Vivy cn
thi t phil p trinh gi xung cm bi n G va NE, nghién ¢u, ch
t omay clin oancacloi ECU i ukhin ngc.
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Ch$ng3
CACD NG XUNGTINHI UC-AC! MBI NGVANE
31. I UKHI N NHL A
3.1.1. On nh+p
3.1.2. H th/ng é&nh l0a I+p trinh c6 b# chia i.n ( DI-
Distributor Ignition System)
- S$ 1 h. th/ng

c ECU

schbiovi| | Machiso M;ﬁf:
qué dp tin hifu
& 3 IGF
& = g —t | =
g6 18 Mach || Mach diduknifn
é i & & gée ngim didn (dwell) -
B E Khién
ol : dénh M 3 NE
© 3 gch ching khéa L]
< § = [l [ 86 phitmng () £ 6.
= 3 NEwa O
@ @ \® Ea 1

Hinh 3.3 S, h thng anhlalptrinhcdb chia i n
3.1.3. H th/ng anh I0a [+p trinh khéng cé b# chia i.n
3.1.3.1. Loi s dng mt bébin cho tng cp bugi (DLI-
Distributorless Ignition)
3.1.3.2. Lois d ng m i bébin cho mt bugi (DIS-Direct Ignition
System)
3.2. 1| UKHI NPHUNX NG
3.2.1. Dn nh+p
3.2.2. i ukhié& kim phun
3.2.2.1. Cut ovaphéanloi.
3.2.2.2. Ph ng phap i ukhi n kim phun
3.2.2.3.Chcnngc aECUtrong vic i ukhi nkim phun
- Phun 1ngth i
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K¥ nap Bdnh hfa Phun nhién ligu
Fd Fi

7 [7
77 ' R
e, £ v
4 / 7 o 7
r o 4
0" 180* 360° J40° 7eo0* 300° 1080°CA
(Cmnkshafi angle)

Hinh 3.15 Ph ng phap phun ngthi

| | w| -

- Phun theo nhém

Phun nhién liéu Bdnh lifa K$ nmap
ECU rd ,,//’_
#io L L “iy L -
s 3 y 77 ¥
#20 o &[4 vz FJ ./% 5 ¥
: B 2 2 * 77
Kim phun 0 180°  360°  540° 720  900° 1080°CA
(Cankshafi anglk)
Hinh 3.16 Ph ng phap phun theo nhém
- Phun #c I+p
"o Ky map Bdnh hfa Phun nhién liéu
: //{' 7 / 7/
o % | [, Ll
Mo 3 _%//./ﬂ 4 — !///
—@-ﬂa_ 4 —#/% ," — ,”
m £, | G 3 —=7 1]
Kim phun _@* 0 180°  360°  540°  720°  900° 1080'CA

(Cankshafiangle)

Hinh 3.17 Ph ng phap phun clp
3.3.CACD NG XUNG TINHI UGVANE
3.3.1.@2mbin i.nt3
3.3.1.1. Loi ttrongb chia i n
- Lo%4-24

- TinhiuG: 1cunnhntinhiu, 4rng.
- Tin hi u NE: 1 cun nh ntin hiu, 24 rng.
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180°C.
ronsee f I ——A—

-30*CA

720°Chr

ECU déng co

Hinh 3.18 S, mch i n, dngtin hiu G va NE loi 4-24.
Thé&c nghl m o xung loic m bi n nay nh sau:

,\3} R ElE EFORN [T
i ""U&nM wpwmvzna SRRV VOSTEN O

Hinh 3.19 Tin hiu G va NE cm bi n 4-24 loi  ttrong b chia
- Lo%2-24 "
-Tinhi uG: 1 cun nhntin hiu, 2rng.
- Tin hi u NE: 1 cun nh n tin hi u, 24 rng.
-Lo%1-1-24
-TinhiuGlvaG2: 2cinnhntinhiu, mtr ng.

- Tin hi u NE: 1 cun nh n tin hi u, 24 rng.
- Lo%4
- TinhiuNE:2cunnhntinhiu uniti p,4rng.
-Lo%1-4
-TinhiuG: 1 cunnhntinhiu, 1rng.
-TinhiuNE: 2cunnhntinhiu uniti p,4rng.
3.3.1.2. Loitachr i
-Lo%1-1-12
DngtinhiuGvaNE cmbinnayt ngt&v itin hiu
¢ m bi n 1-1-24 loi cb tritrong b chia i n[2].
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THRc nghim o0 xung tin hiu G va NE trén 6ng ¢ b ng may

Snap-on 1500 @ lo i ¢ m bi n 1-1-12 nh Hinh 3.24 sau:
il YOLTAGE UAVEFORN e il mm;; VAYEFORN UAR W
Ll av 519

81 voLrs oo fl gon _dusy vours ee
fﬂu s o $i7 || Blisot— = AT

Hinh 3.24 Tin hiu NE va G1 cm bi n 1-1-12 loi tach r i trén
ngc

- Lo%1-(36-2)

Trongmtchuk lamvicca ngc (720 CA)s phatra
1 xung G va 68 xung NE.

-S , mch i nvadng xung ca tin hiu NE va G22 loi
1-(36-2)
- Lo%1-(36-4)

TinhiuG: mtcunnhntinhiu,1rng. Rngcacm
bi nnaylamtv ul,itrén vanh ngoai @ puly dn ng cam.

:S , mch i nvadng xung
- Lo% 3-(36-4)

Th& nghim o cdngxungcacmbin int' loi

17-2 nh sau:
THU 14-04-85 YOLTAGE WAYEFORM
G at 2.14 ms o 685V

YOLTS - 8.
VOLTS/DIV 5.8 «'

Hinh 3.30 Tin hiu NE cm b| nloi(17-2)trén ngc 4S-FE
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3.3.1.3.Loic mbin int 3cunnh ntinhi u

ECU déng co
TDC P

me () [T
TDC M

cypp |

oo O [ em]
CYP M

CKPP |

Hinh3.31S , mch i ncmbinTDC, CKP va CYP trén xe

Honda

3.3.2. @2m bi n quang
3.3.2.1. Dng xung ¢ a ¢ m bi n quang 4-360 trén ng ¢ 4 xy
lanh:

D ng xung ca ¢ m bi n quang la loi xung vubéng cé hinh
d ng nh sau:

TDC Nol

JE0CH \ =
5V 6° g
s I |

v

e +
5y
NE NWMM’WWWWMWWWWWWWWWWWWWWWWWWW
oV
|——1 80°——l (Cé- Crarleshaft Agnle)

Hinh 3.35 Dng xung G va NE @ ¢ m bi n quang 4-360

3.3.2.2. Cm bi n quang 6-360 trén cac ng ¢ 6 xy lanh
3.3.2.3. Cm bi n quang 4d-360 trén ng c 4 xy lanh

Th& nghim o ¢ d ng xung ca ¢ m bi n quang loi
4d-360, dng xungcacmbinnayt ngt&nh 2loitrinh bay
trén.



- B ﬁim -
WMMMMUMMHUUUUWM ,

Hinh 3.38 oth& nghimdngxungGvaNEvacatocacm
bi n quang 4d-360
1-LED va photo diode 3-a réto
2-Ranh totin hiu G 4-Ranh o tin hi u NE
3.3.2.4. Cm bi n quang 1-4
C m bin quang c6 4 u ni day: day ngun 12V (hoc
5V), day mass, 2 day tin hi NE va day tin hu G.

Hinh 3.39 Dng xung ca ¢ m bi n quang 1-4 (DIV 5V/50ms)
3.3.3. @2m bi n Hall
3.3.3.1. Cm bi n Hall 10-34:
- D9%g xung G va NE ( Hall 10-3%

Hinh 3.42 Cut o c ardto va dng xung ca ¢ m bi n Hall 10-34,
Nissan
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3.3.3.2. Cm bi n Hall 1-4 (1 tin hi u G va 4 tin hiu NE)
CH NG4
NGHIENC UTHI TK ,CH T OMAYCH N OAN
CACLO I|ECU
41.CH CN NGC-AMAYCH N OAN
42.S 4 KH IT NGQUAT
Hinh4.1th hins , khih th ngcamayckn oan.

KHOI BAN PHIM

L 5

KHOI GIA KHOIXULY KHOI NHAN
xonG [F] TRUNGTAM = puixHOl

I T ——

) X KHOI HIEN
KHOINGUON iy THL

~ Hinh4.1S , khih th ngcamaychn oan
43. TINHTOANVATHI TK H TH NG
4.3.1. KWinguln

Hinh 4.2 Khi ngu, n

4.3.2. KW i hi&n th5
hi nth thbhgs o ¢ cho may cin oéan, ta co it
nhi u ph ng phap, tuy nhiénsd ngti unhtv/nlaLCD.
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4.3.2.1.Dnnh pv LCD
4.3.2.2. Cutric kh i hi nth
LCD  cs d ngtrong may cin oan la loi 4x20.

LMO44L

88Y pE. sonmsBED

T dlafof  <ofo] ~ oo gl gl of 9l s

\E\
g

a\ﬁ\ﬁ\ﬁ\h\
g91¢|8|¢

a\
g

ﬂ\
g

LDm

E\
g

R9

LCD_LED-
1K 330R
—lﬂﬂﬂimﬁiﬂgomhwmvmn\la

[5605655006606605040 ]

Js
CONN-SIL16

Hinh 4.5 Khi hi nth v i LCD 4x20

LCD c s d ng trong may cih odén la loi 4x20. Hinh
45th hins , chan caman hinh hin th

PORT @li uc a LCD la PORT 0, cac cham u khinl n
|t cnivao P25, P2.6vaP2.7.

R9la intr c6tacdng bt LED nnc a LCD, con RV1
lachitdp i ukhin t ngphncalLCD.
4.3.3. K i nh+n tin hi. u ph2n hli.

Khi g i tin hi u xung gi G va NE vao ECU ki m tra,
ngay Ipt ¢ ECU s g i cac xung phn h;i anh | a va phun xng.
Ta iBa vao tin hiu phn hi nay tinhtoan a ra kt qu thich
h p.
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Hinh 4.6 Khinh ntin hiuphnhi
4.3.4. KWigi2 xung G va NE
4341.Dnnh p
V ntc ngc lanvong/phat. i chu k lamvic, tr c
khwucnquay c2vongt ng'ngvi720.V yth igian thc
hi nmlichuk lamvic'ngvivntcnla:
120

uty —

T,

Cho rng N la s kho ng chia xung In nht c a ¢cm bi n.
V ykhongtr nh nhtc axungcm bin la:

Ty, 120
Toelay = (lj\l ty :m (second)
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_ 120" 1¢°
" n° N (Microsecond)

Géc quay trc khuu / kho ng chia la:

_720
CA= N

V y ta co6 cbng thc tinh khong tr gi% nmDi xung la:

CA 10°
Ty =
delay 6, n
Trong 0:
- Taeny la khong tr gi% céac rhc tin hiu gi xung N:va
G.

N:las khongchialnnhtc acmbinN:zvaG.
- CA:lats tr c khuu/kho ng chia.
- n:latc quayca ngc (vong/phut)

4.3.4.2. IC khuch i dong ULN2803
434.3.Mchtoxunggi | pGvaNEtrongcaclo ngc.

Hinh4.9 S, mchchtogi xungtinhiuG va NE
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4.3.5. KWi nh+n phim i u khié&n

Hinh 4.10 S, kh i ban phim
4.3.6. K i x0 ly trung tdm
4.3.6.1.Dnnh p
4.3.6.2. Thitk h th ng
D i aylas , thitk:

RP2
1

9 1 Rst
.l A
u RESBRw o1 R1 2 fre
oot || Hue
P (O
uf i
i o
i

i

s

5

Hinh 4.11 S , kh itrung tam
44.THI TK CH NGTRINH | UKHI(N
Ch$ngb
TH6CNGHI MCH N OAN ECU
51.H NGD NS D NGMAYCH N OANCACLO |

ECU
5.1.1. Cut% may chn oan
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Hinh 5.1 Cut o may chn oan cac loi ECU

5.1.2. An toan khi ® d7ng may B
52. THEC NGHI M CH N OAN ECU C- A HANG XE
TOYOTA
521.$1 uday
5.2.2. A\n hanh ch n oan
- 1nStart bt uki mtra. Man hinh hin ra nh sau:

Hinh 5.5 Man hinh kim tra ECU trén ngc 3S-FE(Cm bi n 4S-
24S )
5.2.3. anhgidktquz:
Theo ktqu ki mtrat maychHn odn ECUcaca ng
¢ 3S-FE, loi ¢ m bi n 4S-24S cho tly, trong mt chu k lam vi c,
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ECU cung cp 4 tin hiu anh 1 ava 2 tin hiu phun xng. Chngt,
ECUcon i ukhintt.
53. TH6C NGHI M CH N OAN ECU C- A HANG XE
FORD.
53.1.% 1 n/iday
5.3.2. \W/n hanh ch n 0én
5.3.3. anhgiak tqu2:

Ktqu o chinth trén may chn oan: MJi chu k
lamvicca ngc cé4tinhiu anhlavaltin hiu phun xng.
Kh pviktqu otrén may hinsoéng.Vycoth k tlu nr ng
ECUconhot ngtt.

54. THEC NGHI M CH N OAN ECU C- A HANG XE
NISSAN.

54.1.% 1 n/iday

5.4.2. \W/n hanh ch n oan

Hinh 5.9 S , n iday cho ECU ca hdng xe Nissan
5.4.3. anhgiaktquz:
5.4.3.1. anhgidaktqu ki mtra ECU b ng may chn oén

anh gia kt qu ch#n oan ECU ta 8a vao cac bph n
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hi nth tinhiu i ukhin anhlavaphunxngt ECU

Cé4c en LED:2 phmvitc ch mta cé th quan sat cac
tin hiu i u khint' ECU théng qua&ch pttc a cac en LED
bdo i u khin &nhla (LED vang) vai u khi n phun xng (LED
xanh). Qua quan sathECU con i ukhin ¢
5.4.3.2. &nh gidktqu th c nghi m b ng may hin séng Snap-
On 1500

Trong qua trinh & nghim con kt h p s d ng Snap-On
1500 ki m tra tin hiu G va NE phat rd'tmay chin oan ECU,
hi nth xung i ukhin anhlavaphunxng.Bénd ilaktqu

0 ckhiphatxung t ¢ 250 v/ph.

Hinh 5.11 Ktqu hi nth xung G va NE trén may hi séng
Theo kt qu méy hin séng, 0  c tin hi u xung phét ra
t" may chin oant ng & nh dng xung ca cm bin, cHingt
may chin oanlamvic cé tincy cao.
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K TLU NVA NGH
1.K TLU N

Sau khi ch t o thanh cbng may énh oan cac loi ECU
i ukhin ngc,ng ith& hin & ti n hanh cac & nghim
ch#n oan ECU trén cac xe Nissan, Mitsubishi, Ford vactay ng
thikthpvithitb ch#n oén chuyén dung Snap-On 1500
ki m tra dng xung gi do may cn oan phéat ra‘mg nh s& hi n
th s tinhiu i ukhinphunxngva i ukhin anhlat" ECU

b ngman hinh LCD.Ktqu t c¢nh sau:

- C&c xung gi tin hi u G va NE do may éim oan céc loi
ECU phdtrarn uUngvidngxungcacaccmbinth&ct, ¢
bi t I& xung vubéng ca ¢ m bi n Hall va cm bi n quang. Xung tin
hi u gi hoan toan cé khn ng kich thich chc nng i u khi n anh
| ava i ukhinphunxngcaECU.

- May chin oan hin th chinh xac s| ngtin hiu i u
khi n anh la, i ukhinphun xng vatn s phéat xung th hi n
b ng vi ¢ nh p nhay én LED.

Ngoai ra, may c#n oan cac loiECUconconblag u i mnibt
la:

-Ktcugn,nB d s dngvaboqun, céth phat xung
tinhiugi nhiutns khac nhautheot ,tng chinh xac
trong qua trinh cin  odn.

- M4y con c6thdung gi ngdy cac dng xung cacm
bi n.

- Tuy nhién ¥yn cé mts h n ch trong qua trinh sd ng
may nh: May ch¥n oan khéng &nh gid  c tin hiu do ECU gi
ra co chinh xac hay khéng.6i hing iki mtraphicomts
hiubitnht nhv h thng i ukhinphunxngva i ukhin
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anh | a trén 6t6, cac s, uday, loicmbins dngt ng
'ng co kl& chn phu hp khiki mtra.
2.H NGPHATTRI(N TAI

Sau thi gian th& hi n  tai lu n v n bén cnh nghién tu
lythuy t, &ch to ¢ maychn o0én cac loi ECU. M4y c6 kh
ki mtratinhtrngca ECUvas| ngtin hiu ECUgira iu
khi n phun xng, i ukhin &anhlatrong 1 chutrinh lam\ c a

ngc, a t cktqu mong mun. Nh ng may clin oan cac
loi ECUchathts&lamtthitb ch#n oan a nng va hoan
chnh. Nu c6 thi gian tip t ¢ nghién tu va cac i u ki n th&
nghim, ng ith& hins ti ptc hoan cmh va phéat trin  tai
theo h ng sau:

-Th& nghim xac nhvalpbn, xungtinhiu G va NE
trénttc cacxe imihin ang csnxutval uhanhrng
raitiVi t Nam.

-Thitk thémcacnchtotinhiugi nh: Tin hiukhi

ng (STA) khi phat xung t n's th p, hoan cmh mch t o tin
hi uphnhi anhla(IGF) trén cac ixe Toyota.

- Thit k thém mch tich hp trong vi i u khi n ¢ a may
ch#n oan, cbth ki mtrad c dng xung tin hiu do ECU gi
c6 chinh xac hay khéng. May#h oan c6 th nh ¢ nhi u tin
hi ucaECUgirahn.

T" ni¥gyt ngnéutrén, ngith& hinhy\yngs thit
k vachto c¢maychn oan céc loi ECU anngh n, hoan
chnh hn.



