Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

CHUONG 1: KY HIEU PIEN CO BAN TRONG

SO PO MACH PIEN

MUC TIEU

- Sau khi hoc xong bai nay Sinh vién phai vé dugc, doc dugc cac ky hi€u co ban trong
so d6 dién sir dung trong nganh 6to.

1.1 Tong quat vé mang dién va cic hé thong dién trén 6to:

1.1.1 H¢ thong dién co ban trén 6t6 gom co:

- He¢ thong khéi dong (starting system): Bao gdm dc — quy, may khai dong dién, cac
ro-le diéu khién va ro-le béao vé khai dong. DPdi véi dong co diesel co6 trang bi thém

hé théng xong may.

Hinh 1.1: Hé théng khoi dong
(1. Ac-quy; 2. Cong tic may; 3. May khai dong)

- Hg¢ théng cung cdp dién (charging system): gdbm ic - quy, may phat dién, bo tiét ché

dién, cac ro - le va dén bao nap.
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Chwong 1: Ky hiéu dién co ban trong so' dd mach dién

Hinh 1.2: Hé théng nap
(1. May phat, 2. ac — quy, 3. Pén bao sac, 4. Cong tic may)
- He¢ théng ddnh liva: Bao gdm cac bo phan chinh: ic - quy, khoa dién (cong tic may),
b chia dién, bién 4p danh lira hay bo-bin, hop diéu khién danh ltra (IC danh lia), bu-
gi danh Itra.

Hinh 1.3: Hé thng danh lira

(1. Cong tic may, 2. ic — quy, 3. Bién ap danh lira, 4. Bugi, 5. ECU, 6,7. Cac cam
bién)
- Hg¢ thong chiéu dnh sdng va tin hiéu: gdbm cac dén chiéu sang, cac dén tin hiéu, coi,

cac cong tac va cac ro - le.
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

Hinh 1.4: H¢ théng chiéu sang, tin hi¢u.
- He¢ thong do dac va kiém tra: chu yéu 1a cac dong hd bao trén tap-16 va cac dén bao
gém co: déng hd toc do dong co, déng hd do toc do xe, déng hd do nhién liéu va

nhiét do nudc.

Hinh 1.5: H¢ théng do dac va kiém tra.

- Hg¢ thong diéu khién dong co: gdm hé thong diéu khién xang, lira, goc phdi cam, ga
tu dong. Ngoai ra, trén cac dong co diesel ngay nay thuong sir dung hé théng diéu
khién nhién liéu bﬁng dién t¢r (EDC — electronic diesel control hodc common rail
injection)

- H¢ théong diéu khién 6té: bao gom hé thong diéu khién phanh chdng him ABS
(antilock brake system), hop sb tu dong, tay lai, géi hoi (SRS), luc kéo (traction
control)
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Chwong 1: Ky hiéu dién co ban trong so' dd mach dién

- H¢ thong diéu hoa nhiét dj (air conditioning system): bao gdm may nén, gian nong,
loc ga, van ti€t luu, gian lanh va cac chi tiét diéu khién nhu ro - le, hop diéu khién,

cong tic A/C...

Hinh 1.6: Hé théng diéu hoa nhiét 46
- Cdc hé thong phu bao gom:

- Hé thong gat nude, phun nudce (wiper and washer system).

Hinh 1.7: Hé théng gat va phun nudc.

- Haé thong diéu khién cira (door lock control system).

- Haé thong diéu khién kinh (power window system).
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

~_Cong téc clra s6 dién

Khoa dién
Bo nang ha ctra s6

Méto dieu khién cira s6 dién/o/, ——

Céng thc khod ciia S5

Cong téc clra sb dién Céng tic clra

Hinh 1.8: Hé théng nang ha ctra kinh.

- Hé thong diéu khién kinh chiéu hau (mirror control).

- Hé théng 4m thanh

- Heé théng dinh vi (navigation system)

1.1.2 Téng quat vé cac phu tai dién trén 6td:

Céc loai phu tai dién trén 6t6 duoc mic song song va co thé dugc chia lam 3 loai:

- Loai 1: Phu tdi lam vigc lién tuc: gdm bom nhién liéu (50 + 70W), hé thdng danh lira
(20W), kim phun (70 = 100W) ...

- Loai 2: Phu tdi lam vig¢c khong lién tuc: gdm cac dén pha (mdi cai 60W), cot (mbi
cai 55W), dén kich thudc (mdi cai 10W), radio car (10 = 15W), cac dén bao trén tap-16
(mdi cai 2W)...

- Loai 3: Phu tdi lam viéc trong khodng thoi gian ngdn: gdm dén bao & (4 x 21W +2
X 2W), dén thang (2 x 21W), mé-to diéu khién kinh (150W), quat lam mat dong co
(200W), quat diéu hoa nhiét do (2 x 80W), mo-to gat nudc (30 + 65W), coi (25 =+
40W), dén swong mu (mdi cai 35 + SOW), coi lui (21W), may khdi dong (800 =+
3000W), moi thudc (100W), dng-ten (ding motor kéo (60W)), hé théng x6ng may
(déng co diesel) (100 + 150W), ly hop dién tir cia may nén trong hé thong lanh
(60W)...

Ngoai ra, ngudi ta cling phan biét phu tai dién trén 6 to theo cong suat, dién ap lam
vige ...

1.1.3 Cac thiét bi bio vé va diéu khién trung gian trén 6to:
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

Céac phy tai dién trén xe hau hét déu duoc mic qua cau chi. Tuy theo tai cdu chi c6
gia tri thay doi tir 5 + 30A. Day chay (Fusible link) 1a nhitng cau chi 16n hon 40 A
duoc mic & cac mach chinh coa phu tai dién 16n hoac chung cho cac cau chi cung
nhom lam viéc thuong c6 gia tri vao khoang 40 +120A. Ngoai ra, dé bao vé mach
dién trong truong hop chap mach, trén mot s6 hé théng dién 6t6 nguoi ta sir dung bod
ngat mach (CB — circuit breaker) khi qué dong.

Dé céc phu tai dién lam viéc, mach dién ndi véi phu tai phai kin. Thong thuong phai
c6 cac cong tic dong mé trén mach. Cong tic trong mach dién xe hoi c6 nhiéu dang;
thuong dong (normally closed), thuong mé (normally open) hoic phdi hop
(changeover switch) c6 thé tic dong dé thay doi trang thai dong mé (ON — OFF) bang
cach nhin, xoay, m& bang chia khoa. Trang thai cua cong tic ciing co thé thay doi
bang cac yéu té nhu: ap suét, nhiét do. ..

Trong cac 6t0 hién dai, dé ting d6 bén va giam kich thudc cua cong tic, ngudi ta
thuong déu day qua relay. Ro-le co thé duoc phan loai theo dang tiép diém: thuong
dong (NC — normally closed), thuong md (NO — normally opened), hoidc két hop ca

hai loai ro-le kép (changeover relay).

1.2 Cac ky hi€u dién thwong giap trong nganh 6to:

Duéi déy 1a ky hiéu dién trén so d6 mach dién thuong gip cua hing Toyota:

.||}—

NO1 mat

4{ l——+ I+ Ngudn dién

—H— Tu dién

ng) Pén dau 1 day toc

Gat tan thudc

Pén dau 2 day toc

Dung cu ngit mach Coi
B i N (5:) II?
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

_Hi

__'\_U_J__
__u._““l“-g__

of—

-

Pi-6t thuong

Pi-0t zen-no

Di-6t quang

B0 chia dién (loai

1A)

Cau chi

Ro-le thuong dong

Ro-le thuong mé

Ro-le 5chéanco 1l
cap tiép diém
thuong mé va 1 cap
tiép diém thuong
doéng

bién tro

FUEL

Bién 4p d4nh lua
(B6 — bin danh Itra)

Deén

Pi - 6t phat quang
(Led)

Pong ho do trén
tap-16 (dang twong

tu)

Pong ho do trén tap
— 16 (dang s)

MO — to

Loa

Cong tic thuong

mo

Cong tac thuong
dong
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

S

Dbién trd co tac
dung nhu 1 cau
phéan ap

Bién tro

Cam bién nhiét do

Cong tic ludi ga

Cuon day

(solenoid)

Hai diy khéng ndi

we

L — |D_
| o0l
|

is
5

H

Cong tac 2 trang
thai

Cong tac may loai

7 chan

Cong tic dang cam
(trong hé thong gat

nuac)

Transistor (loai

NPN va PNP)

Hai day noi

Ngoai ra, ching ta con thuong gip nhitng cong tac dang bang. Vi du cong tic diéu khién
dén dau. Khi bat Auto: chan A thong EL, bat Tail: chan T ndi voi chan EL, bat Head: 3
chan T, H va EL théng nhau.

Luuy:

Khi 1am bai thi yéu cau giai thich y nghia cong tic dang bang tirc 1a giai thich cong tic

c6 may trang thai, my day ra (chan ra), ¢ timg trang thai thi chan nao ndi voi chan nao?
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Chuwong 1: Ky hiéu dién co ban trong so dd mach dién

T H A EL

s |Bame

(Ex
= | UsA)
=
a AUTD L —
-
= Tail o o

Head o o <]

Hinh 1.9: Bang trang thi cong tic diéu khién dén dau.

So db trang thai cong tic may dong co xang — loai 3 chan

B IG ST
OFF
ON OO
START (e " s

Hinh 1.10: Bang trang thai cong tic may.
Hinh 1.10 1a bang trang thai cong tic may don gian ctia dong co xing:
Cong tic co 3 ché do: Off, On, Start
Co 3 chanra: B, IG, ST.
Khi bat ché d6 Off: Khéng c6 chan nao thong nhau.
Khi bat ché 46 On: C6 2 chan B va IG thong nhau.
Khi bat ché do Start: C6 3 chan B, IG, ST thong nhau.
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Chuwong 2: Mach dién mot chiéu

CHUONG 2: MACH PIEN MQT CHIEU

MUC TIEU:

G1up Sinh vién hiéu duoc cac thanh phﬁn co ban trong 1 mach dién mot chiéu.

Nam dugc cac cach do kiém vé dién trong nganh 6t

2.1 Khai niém co ban vé mach dién

Mach dién: La mot hé thong gém cac thiét bi dién, dién tir ghép lai. Trong d6 xay
ra cac qua trinh truyén dat, bién d6i ning lugng hay tin hiéu dién tir do boi cac dai

lugng dong dién, dién ap.

2.2 Cac thanh phan co ban ciia mach dién

2.2.1 Dién ap
bién &p 1a dai lugng dac trung cho kha nang tich iy nang lugng ctia dong dién.
Trong mach dién, tai cac diém déu c6 mot dién thé ¢ nhat dinh. Hiéu dién thé giita
hai diém goi 1a dién 4p U.
Taco: UAB=¢p A- ¢ B
Trong d6: ¢ A: dién thé tai diém A; ¢ B: dién thé tai diém B
UAB: hiéu dién thé giira A va B
Qui wéc: Chiéu dién ap 1a chidu tir diém c6 dién thé cao dén diém c6 dién thé thap.
Pon vi dién &p 1a von (V). Ky hiéu: U, u(t).

2.2.2 Dong dién
Dong dién 1a dong cac dién tich chuyén doi c6 huéng dudi tac dung cia dién
truong.
Qui wée: Chidu dong dién hudng tir cuc duwong vé cuc am cia ngudn hodc tir noi
c6 dién thé cao dén noi c6 dién thé thép.
Cuong do dong dién | 1a dai luong dac trung cho d6 16n cua dong dién. Cuong do
dong dién duoc tinh béng luong dién tich chay qua tiét dién théng cua vat dan
trong mét don vi thoi gian.

,_da
dt

Don vi cia dong dién 1a ampe (A).

Ban chat dong dién trong cac moi truong :
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Chuwong 2: Mach dién mot chiéu

= Trong kim loai: 10p ngodi cling ciia nguyén tir kim loai c6 rat it electron,
chidng lién két rat yéu v6i cac hat nhan va dé bat ra thanh céc electron tu do.
Duéi tac dung ctia dién trudng céac electron tir do nay s& chuyén dong co
hudng tao thanh dong dién.

= Trong dung dich: cic chit hoa tan trong nudc s& phan ly thanh cac ion
duong ty do va céac ion am tu do. Dud1i tac dung cta di¢n truong céc ion ty
do nay sé& chuyén dong c6 hudng tao nén dong dién.

2.2.3 Dién tré

- Dac trung cho hién tugng ti€u tan nang lugng

i R R
Evhéu B ——= fy hoac

- DPonvi: Q
2.2.4 Cong suit
- Cong suit P 1a dai luong dic trung cho kha ning thu va phat ning luong dién
truong cia dong dién. Cong suat duogc dinh nghia 1a tich s6 ctia dong dién va dién
ap:
- Néu dong dién va dién 4p cung chiéu thi dong dién sinh céng dwong P > 0 (phan tur
d6 hap thu ning luong)
- Néu dong dién va dién 4p nguoc chiéu thi dong dién sinh cong 4m P < 0 (phan tir
do phat nang lugng)
- Don vi cong suit 1a watt (W). Dbi voi mach dién xoay chiéu, cong thirc tinh cong
suét tac
dung nhu sau
P=U.l.cos¢
- Trong do:
U : 1a dién ap hiéu dung .
I : 1a dong dién hiéu dung.
coS¢ 13 hé s6 cong sudt, voi ¢ = wu - wi (v6i U la goc pha dau cua dién ap
va i la goc pha dau cua dong dién).
2.3 MGdi quan hé giira cac thanh phin co bin ciia mach di¢n

2.3.1 Quan h¢ gitra dién ap va dong dién

Gido trinh Ky thuat dién - dién ti Trang 11
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Chuwong 2: Mach dién mot chiéu

Blén ap va déng dién

Thigt bi trong hinh minh hoa nay cho thay tdc
do cila guéng nudc thay dai nhu thé nao
bang cach thay ddi khdi ludng nudc trong bé
chifa bén trai. Digu nay cd nghia Ia toc do cla
nudc chay dén gudng nudc thay ddi theo su
thay ddi v& ap sust nudc trong bé chila nay.

Khi higén tugng nay cla nudc dudc thay thé
bang dién, khéi luong nudc (ap sudt nudc) 1a
dién ap va dong nudc 1a dong dign.

2.3.2 Quan hé¢ giira dong di€én va di¢én tré

Déng dén va dign tro

Luc cla dang nudc thay ddi theo chidu cao cla
clia van d&t gilfa bé chifa va gudng nudc. Vi
thé, téc do clia gudng nudc sé thay doi.

Cilra van nay tudng duong vai dién trd trong
mdt mach dign.

2.3.3 Quan hé giira dién ap va dong dién va dién tré - dinh luat Om
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Chuwong 2: Mach dién mot chiéu

Déng dién, dién ap va dién tro

Khi tang khéi lugng nudc trong bé chifa s& lam
tang tdc do cla gudng nudc. Mat khac, ha
thap cla van ddi dién vai dong nudc =& lam
giam téc do cha gudng nudc. Nhu vay co thé
diéu khién gudng nudc d mot téc dd mong
muén bang cach digu chinh ap sudt nudc va
chiéu cao cla cla van. Tudng tu nhu vay,
trong mét mach dién, luong cong can thigt
dugc cdp cho cac thiét bi khac nhau bang
cach thay ddi gia tri cila dién trd hodc dién
ap.

- Khi cho dong di¢n di qua dién tré R, U 1a dién 4p dat gitra 2 dau R theo dinh

luat Om ta cé:

E
o—p—  }—
o =
Dinh luat Om: U= LR
2.4 CA4c cach didu mach dién co ban
Gido trinh Ky thuat dién - dién ti Trang 13
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Chuwong 2: Mach dién mot chiéu

Mic song song va mic ndl tiép M ta

C6 thé chia mat mach dién thanh mach mic
song song hodc mac ndi tiép, thy theo cach
ddu cac thiét bi dien do.

1. Mic ndl tiép

@i phuong phap nay, nhigu thiét bi dien duoc
mac ndi tiép vai mot day dién dan.

Hinh v& Etrinh bay cach mic ndi ti€p dudi
dang mot dong nudc. Nét dac biét cla dong
nudc nay la d chd mét khai ludng nudc bang
nhau chay qua moi thac nuéc, Khoi lugng
nay cing bang khdi ludng nudc chay tu
nguén nudc.

lo==12=13)

Hon nifa, tong chiéu cao cla 3 thac nudc
riéng & nay déu bang chiéu cao cla ca thac
nudc.

(Vo =V1+V2+V3)

2. Mic song song

V@i phuong phap nay, nhiéu thiét bi dién duoc
mac vao mét day dién don.

Hinh v& B trinh bay cach méc song song dudi
dang déng nudc. Tat ca cac thac nudc déu
cd mét do cao nhu nhau.

(Vo =V1+V2+V3)

Hon nifa, tang ludng nutc chay qua cac thac
nuéc déu bang tong ludng nudc nay.

lo==12=13)

2.4.1 Mach dién d4u ndi tiép

Blén trg
1. BIén trd cua mach nél ti&p
Tang dién trd cda ca mach bang tong cac dién trd trong
R R2 R3 R mach nay.
RO=R1+R2+R3
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Chuwong 2: Mach dién mot chiéu

i

2.4.2 Mach dién dau song song

Doéng dlén
1. Cudng d6 déng dlén cua mach nél tiép
Cudng d6 dong dién chay qua mdi thiét bi dién trong mach
nay nhu nhau déi vai moi thiét bi dién khac trong toan
mach.
0=N1=I2=I3

Blén ap
1. Blén ap cua mach dién ndl tiép
Tong do sut dién Ap xay ra véi cic thigt bi dién trong mach
nay bang dién dp cla ngudn dign
Vo=VI+V2+V3

2. Blén trd clia mach song seng
Tang dién trd cda ca mach nay cb thé tinh theo cong thifc
sau:
RO=1/(1/R1+1/R2+1/R3)
RO nho hon mét dién trd nha nhat cia R1, R2, R3.

Gido trinh Ky thuat dién - dién ti
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Chuwong 2: Mach dién mot chiéu

2. Cudng db déng dién cua mach song song

[—.E \W Tang cudng do dong dién chay qua cac thiét bi dién trong
mach nay bang cudng dé cia ngudn dign
12 o=1"+I12+I2

—i

°| =W

t—

2. Dlén ap cua mach song song
P6 sut dign ap xay ra d moi thiét bi dién trong mach dién
nay giéng nhu bat ky thiét bi dién nao khac, clng nhu

VW=

dién ap cla tos h.
W i
W

2.5 Pong hé VOM, phuong phap dung dong hd VOM dé do cac thong s co ban
ctia mach dién
2.5.1 Do dién tré

Do dién tré

Muc dich:
Pé do dién trd clia mét bién trd, thong mach
ctia mét mach dién, doan mach (0 ), mach hd
(=)
Phuong phap do:
s
=

Dat cong tac chon chifc nang vao vi tri do dién

tra/thong mach. (Néu man hinh thé hién

L= “ “ vao thdi diém nay, dong hé do dang & ché

do thirthong mach. Do d6 bam cong tac chon

ché do / mau xanh /.))) d& chuyén déng ho do

Nt N B ke vao ché do kiém tra dién trd). Sau dé dat dau

thir vao mdi dau cta mot dién tré hodc mét

cudn day dé do dién trd. Phai bao dam rang

khong dat dién ap vao dién tré & thai diem

nay. Khong thé do dudc di &t trong pham vi
nay, vi dién ap ducc sif dung cda didt thap.

2.5.2 Do dong dién

Gido trinh Ky thuat dién - dién ti Trang 16
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Chuwong 2: Mach dién mot chiéu

CAG gidn b 89 i GAE ki vy 04 cAm &y thir

2.5.3 Do dién ap

Do cudng dd cla dong dién médt chléu

Muc dich:

Dé do muic tiéu thu cudng d6 clia cac thiét bi
lam viéc v6i dong dién mot chigu.

Phuong phap do:

Dat cong tac chon chlc nang vao pham vi do
cudng do dong dién. Chon moét khu vuc de
cam dau thir duong cé pham vi thich hop. Bé
do cudng do6 clia mét dong dién, phai mac
ampe k& noi ti€ép vdi mach dién nay. Do do,
hay tach mét khu vuc trong mach dién dé ndi
cac dau thir nay. N6i dau thir duong vao phia
c6 dién thé cao hon va dau thir am vao phia
co dién thé thap hon, va doc gia tri do.

(171)

Do dién ap cua déng mét chiéu

Muc dich:

Dé do dién ap cla cac loai Ac quy, thiét bi dién,
va cac mach tranzito, va cac dién ap va m(c
sut dién ap trong cac mach.

Phuong phap do:

Dat cong tac chon chifc nang vao pham vi do
dién ap cla dong dién mot chiéu. Dat dau do
am, mau den vao dién thé ti€p dat, dau do
duong, mau do vao khu vuc dugc thir, va doc
gia tri do.

2.6 Dy sut 4p — phuong phap do kiém d9 sut 4p dé chan doan huw héng trong

nganh 6td

2.6.1 Khai niém vé do sut ap

Gido trinh Ky thuat dién - dién ti
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Chuwong 2: Mach dién mot chiéu

THAM KHAO
Bé sut dién ap
2 s s Trong khi dong dieén chay qua mot mach dign,

|- = =1 o o— —AAA—AMN AN —— dién ap cla nd s& giam moi khi no d qua mot

dien tra.
S I A I Mfc giam nay dudc goi la do s_ytdién_ép.Trnng
) LI A mach dién ndi tiép dugc the hién d bén trai,
Py . nguén dign cd 12V. Bign ap nay s& bi sut mdi
: khi dong dién nay di qua mot digén trd, cb thé
tv : dudc tinh theo cong thic sau:
d « Do sut dign &p khi dong dien chay qua dign
trg 2 :
12Vx2/(2+4 +6 )=2V
+ B sut dién ap khi dong dién chay qua dién
trg 4
12Vx4/(2 +4 +6 ) =4V
+ B sut digén ap khi dong dién chay qua dién
trg 6 :
12VX6B/(2 +4 +6 ) =6V

12y

2.6.2 Po kiém do sut ap khi mach binh thudng
2.6.3 Do kiém do sut ap khi mach ho

Cac hu héng cla mach dién Mach ho

Mot thiét bi dién hoat dong binh thudng néu
khéng cb cac su b trong mach cda nd. CH
thé do dién &p & cac giic ndi nhu thé hién &
s0 dd nay. Tuy nhigén néu mot thiét bi dign
khong lam vigc binh thudng, mach cla né cd
thé da bi hdng theo cich nao dé.

Trong trudng hdp nay, cd thé xac dinh khu vuc
cb su cd bang cach do cac gidc néi.

2
—_— N
“E
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Chuwong 2: Mach dién mot chiéu

LI & &I B o ) E B

B Ll LN 3 AL
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2.6.4 Do kiém do sut ap khi bi ngin mach

12

Xac dinh khu vue ¢é sucd

Gia sirmot béng d&n khong sang 1&n (hoic mot
thiét bi di€n khéng lam viéc binh thudng) nhu
thé hién trong so dd nay.

Bing cach do dién ap d mdi khu wuc, co thé
thay ré rang khong cd dign ap & sau dau ndi
A (hoic C).

Biéu nay cho thay rang day dan bi gian doan
gidc noi A (hoac C), nd s& lam nging dong
dién.

Loai hur hdng nay dudc goi la mach hd.

Boan mach/ngin mach

Gia sif rang cau chi da bi chay trong mach
dugc thé hién trong so d6, hay kiém tra
nguyén nhan cda cau chi bi chay.

Xac dinh khu vue ¢é surcéd

Chiic nang ciia cau chi 1a dé tranh cho day dién
hodc thiét bi khéng bi hur héng bang cach lam
hd mach do cau chi bi ndng 1&n va chay ra khi
cugng do qua mic chay qua no.

Vi ly do nay, co thé cho ring cudng do qua miic
da chay qua mach dién nay.

Vi day 1a mach cia dong dién mét chigu, trong
do dién ap khong thay dai, co thé co doan
mach gilfa day dan va ndi mat gay ra cudng
dd qua mdc cia dong.

Sau khi do dién trd gilfa cac gidc ndi va dism
néi mat, da phat hién dién trd 0 tai gidc ndi B.

Bigu nay cho thay giac ndi B da ndi tat vdi phan
tiép dat, gay ra cutng do qua mic chay qua
mach dién nay.

Gido trinh Ky thuat dién - dién ti
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Chuwong 2: Mach dién mot chiéu

2.6.5 Po kiém do sut ap khi tong tré cta toan mach ting

Mach kém

Néu khang co hu hong trong mach, béng dén
trong mach =& sang l&n.

Tuy nhién, néu béng dén sang 1& ma, cd thé cb

A B sur cO trong mach nay.

— | = ——-—] (111)

12V

Xac dinh khu vye cé suf cd
Viéc kiém tra dién 4p @ mdi dau cia béng dén
trong mach nay da phat hién dugc 9V. Trong
mach nay, dign ap binh thuéng tai méi dau
A i clia bong dén sang la 12V. Vi day la dong
dién mot chigu, hién tudng nay cho thay co
L mot dien trd ngoai béng dén nay. Sau db
kiem tra dién ap tai moi dau cla cong tic
I da phat hién 3V. Diéu nay cho thay rang
1 cong tAc nay cb dién trd, cé thé do tiép xoc

kem.
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Chuwong 3: CAc thiét bi dién co ban trén 6td

CHUONG 3: CAC THIET BI PIEN CO BAN
TREN OTO

3.1 Day dién:

Day bién Day bién
Déy dién duwoc chia thanh cac nhém sau @é
noi gitra cac b phan dién cua xe 6t6 voi
Day bién - Day dién va cap nhau:
o Day dién va céap

Cac chi tiét noi Hép ndi J S
Lp e Cac chitiét noi
Hop role . S e .
S e Cac chi tiét bao vé mach
Giac noi
Gidc ndi day

Buléng ndi mat

Cac chi tiét bao vé mach - C4u chi
Thanh cdu chi
Bd ngét mach

THAM KHAO:

Mat than xe

Trén xe 6to, cac cuc &m cla tat ca cac thiét b
dién va cac am cla ac quy dugc noi voi cac
tdm thép clia than xe nham tao nén mét mach
dién. Ché ndi cua cac cuc am vao than xe
duoc goi la “Mat than xe”. Mat than xe lam
giam sé luvong day dién can st dung.

LD
\ /cap'nénma: M
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Chuwong 3: CAc thiét bi dién co ban trén 6td

Day bién Va Cap

Co 3 loai day dién va cap chinh dugc st dung

trén xe 6td6. Ngudi ta st dung cac chi tiét bao vé

day dién dé bao vé day dién:

O Day dién ap thap

Loai day dién nay duoc st dung réng réi trén

xe 6t8, né bao gébm 16i day va boc cach dién
Day dan bén trong I:I Cép boc £ £ ez .

Day dén bén ngoai (boc) Loai cap nay dugc thiét ké dé bao vé no khoi

nhi*ng nhiéu dién bén ngoai, nd dwoc str dung

n V& cich dién

Phan day dién

[[] Ssheath Vit liéu cach dién

3 B e L & nhitng khu vurc sau: Cép ang ten cua radio,
' Q = =2 duong tin hiéu danh Ira, dwong tin hiéu cam
> =1~ bién 6xy v.v
e Ba bda vé [1Day cao ap
deabinabai bl Loai loai day cap duoc st dung lam mét bo
1 Cac chi tiét cach dién phén cla hé théng danh Ikra cla doéng co

xang. Cap nay bao gém mét I6i dén,dién co
boc mét |&p cao su cach dién day dé ngan
khéng cho dién cao ap bird ri

Cac chi tiét cach dién boc hay phu lay day dién
va cap, hay gan chac chung véi cac chi tiet
khac nham bao vé day dién khong bi hu hdng

3.2 Céc chi tiét noi
3.2.1 Hop ndi va hp ro-le:

Cac Chi Tiét Néi

Dé hé tro viéc néi cac chi tiét, day dién duoc tap
trung tai mot sé phan trén xe 6t6:

1. Hop ndi (J/B)

Hop ndi 1a mot chi tiét ma & do cac gidc ndi cta
mach dién dwoc nhém lai véi nhau.

Théng thuwdng. né bap gdm cac chi tiét sau: bang
mach in, cau chi, role, ngat mach va cac thiét bij
khac.

2. Hop rofle (R/IB)

Mé&c du rat gidng voi hdp ndi, hop role khong co
cac bang mach in cling nhu khéng ¢o chire nang
trung tam két néi.

[ Hop role hay hép néi khoang déng co

HRole

El c4u chi va thanh céu chi

3.2.2 Cac gidc noi
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Chuwong 3: CAc thiét bi dién co ban trén 6td

3. Cac giic ndi

Chtrc néng clia cac giac ndi, dwoc st dung gitra
céc day dién hay gitra day dién va b phan dién,
l& tao ra cac ket noi dién.

C6 2 loai gidc néi: Day dién vai day dién, day
dién vai cac bd phan.

Cac giéc ndi dwoc chia thanh gidc duc va gidc
cai, tay theo hinh dang cla cac cuwe cla chung.
Giac ndi cling co nhiéu mau khac nhau.

3 4 Junetion Connector

5 Bolts with Incomplete Threads

4. Giac ndi day
Wre Hamooe—33 Chtrc nang cla giac dau la ndi cac cuc clia cung
Crushed Portion moétnhém
Botts with a Rigid Washer 5. Buldng noi mat

Wire Harness _ ~Claw — cac byldng ndi mat dwoc st dung cho viéc ndi
)/4"@/ mat day dién va cac bé phan dién vdi than xe.

Khéng gidng nhw cac buléng théng thudng, bé

mat cta cac buldng nay dugc son mau xanh 1a

céy dé tranh 6xy hoa

Wire-to-Component Connector

3.3 Cic chi tiét bao vé mach dién

Cac chi tiét bao vé mach dién

Cac chi tiét bao vé mach dién béo vé mach
khoi dong dién Ion chay trong day dan hay cac
b6 phan dién/dién tir bi ngan mach.

[1Céau chi

Cau chi duoc |&p gitra cdu chi dong cao va
thiét bj dién, Khi dong dién vuret qua maét
cuwdng dé nhét dinh chay qua mach dién cla
mét thiét bi nao do, cau chi sé nong chay dé
bao vé mach dién.

C6 hai loai cau chi duoc st dung: Cau chi det
va cau chi hép.

[1Céau chi dong cao (thanh céu chi)

Cartridge Type Link Type Mot cau chi dong cao dugc 1ap trong dudng
day gitra ngudn dién va thiét bi dién, dong dién
c cuong d9 16n sé chay qua cau chi nay. Néu
dong I&én chay qua qua, gay nén day dién bi
chap vao than x, thanh cau chi sé chay ra dé
bao vé day dién.

C6 hai loai thanh cau chi dugc st dung: loai
hop va loai thanh néi

Blade Type Fuse Cartridge Type Fuseble Link THAM KHJS‘.O: .
Cac loai cau chi va thanh cau chi

i Capacity (A) 5 S ; . 3 N S
Capacity (A) — ey W Céu chi loai det va thanh cau chi loai hép
Housing Toemanal duwgc ma hda bang mau dé€ phan biét cwdng
Fusible do.
Portion
Fuse identification Fusible Link Identification
Fuse Capacity (A) Color Capacity (A) Color
5 Yellowish Brown 30 Pink
7.5 Brown 40 Green
10 Red 50 Red
15 Blue 60 Yellow
20 Yellow 80 Black
25 Clear 100 Blue
30 Green
Gido trinh Ky thuat dién - dién ti Trang 23
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Chuwong 3: CAc thiét bi dién co ban trén 6td

Covar Manual Reset Type  Automatic Reset Type
Bimetal

Contact

Terminal

Befor Operation After Operation

3.4 Cong tic va ro-le

Céng Tac Va Role

Bo6 ngat mach

B& ngat mach duoc st dung dé bao vé mach dién
voi tai co cwong dé dong I6n ma khéng thé bao vé
béng cau chi, nhu mach ctra sb dién, mach say
kinh, méto quat gié v.v.

Khi dong dién chay qua vuet qua cudng dé hoat
déng, mét thanh ludng kim trong bé ngét mach sé
tao ra nhiét va gian né dé ngat mach dién.

Tham chi néu dong dién thap hon cuwdng d6 hoat
déng, néu dong dién 14p lai trong mét khoang thoi
gian ngén’hay dai, nhiét d6 cua thanh Iwéng kim
téng Ién dé ngat mach.

Khéng giéng nhu cau chi, bd ngt mach dién cé thé
st dung lai khi thanh luéng kim dugc khéi phuc.
B& ngat mach dién ¢é hai loai nhu trong hinh vé
bén trai: loai phuc hdi tw déng, no tw déng phuc hdi
va loai phuc héi khéng tu déng, né phai duoc phuc
héi lai bang tay.

Mo Ta

Cong tac va role mé va dong mach dién nham
bat va tat den, cling nhw dé van hanh cac hé
thong diéu khién.

[ Cong téc \

Mot so cong tac hoat ddng bang tay, trong khi
mét s6 khac hoat dong tw dong qua viéc cam
nhén ap suat, ap suat dau hay nhiét dé.
ERole ]

Role cho phép bat va tat mot dong dién nhd
can cho dong dién lén hon. Khi role duoc st
dung, mach dién can cé dong I&n cé thé duwoc
don gian hoa.

EAc quy

THAM KHAO:
Cac loai cong tac va role
[ Cong téc van hanh trwe tiép bing tay

Gido trinh Ky thuat dién - dién ti
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Chuwong 3: CAc thiét bi dién co ban trén 6td

Ignition Switch & C6ng tac Xoay

Hazard Warning Switch 3 Céng téc én

ON

A

OFF

Céng Tac Va Role M6 Ta

Door Lock Switch [ Céng tac bap bénh
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Chuwong 3: CAc thiét bi dién co ban trén 6td

Combination Switch [l Cong tac can

Dimmer Switch

Water Temperature Switch £l Cong tac van hanh bang cach thay déi
nhiét do hay cwong do dong dién
£ Cong tac phat hién nhiét 3o

Thermo Switch

Circuit Breaker [l Cong téc phat hién dong dién v.v.

Bimetal
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Chuwong 3: CAc thiét bi dién co ban trén 6td

Céng Tac Va Role Mb Ta
Level Warning Switch El Cong tac van hanh bang sw thay déi mirc
dau

Electromagnetic Relay ERole

E Role dién tu
/Core
Coil
Plunger 7 K/
3
L S—60—0
Hinge Type Switching Relay [0 Role bat tat loai ban &
Gido trinh Ky thuat dién - dién ti Trang 27
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Chuwong 4: So db dién trén 6t6

CHUONG 4: SO PO PIEN TREN OTO

4.1 Khii quat chung vé so do dién trén 6to:

Pé hiéu duoc so dd mach hé théng va ¢6 thé phat hién su ¢, ching ta phai biét vi tri
cia cac bd phan duogc lap dit trong xe va cach ndi chiung nhu thé nao.

So dd EWD duoc soan cho mdi kiéu xe.

Ban vé& thuc hién moi diéu nay duoc goi la so dd EWD (Electrical Wiring Diagram —

So db dau day dién)

& TOYOTA
COROLLA

Hinh 4.1: Tai liéu so db dau day cua xe Corolla Toyota.

4.2 Cac muc va ky hi€u trén so’ do dién trén 6to6:

- Muc luc: Bé dé tra ctru chung ta tra & muc luc, thong thudng céc tai lidu ndy dugc ghi

bing tiéng Anh. Dudi day 1a 1 sb hinh dugc ldy tr EWD xe Camry 2007, ¢ thé

dowload dé dang trén internet.

2007 CAMRY

ELECTRICAL WIRING DIAGRAM

Section Code Page

INTRODUCTION . ... A....
HOW TO USE THIS MANUAL ............... B....
TROUBLESHOOTING ...................... c....
ABBREVIATIONS ..............cciiitt, D....
GLOSSARY OF TERMS AND SYMBOLS ..... E....
RELAY LOCATIONS .............. ... F....

Hinh 4.2: Muc luc cua tai liéu EWD.
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Chuwong 4: So db dién trén 6t6

- Cac chir viét tit: Cac chir viét tit duoc su dung cho céc linh kién ...thuong dugc st

dung trong EWD. M6t ban danh muc cua nhitng chir tit ndy duoc néu trong phan
“Céc chit viét tit” & phan dau cua tai liéu.
ABBREVIATIONS

The following abbreviations are used in this manual.

A/C = Air Conditioning

AT = Automatic Transaxle

ABS = Anti-Lock Brake System

ACIS = Acoustic Control Induction System
ACM = Active Control Engine Mount

CAN = Controller Area Network

EC = Electrochromic

ECU = Electronic Control Unit

Hinh 4.3: Ky hiéu va giai thich cac tir viét tit trong EWD.

- Bang chi thich cac thufit ngir va ky hiéu: Bang nay chi ra cac ky hiéu vé cac thiét

bi, linh kién c6 trong mach dién st dung trong tai liéu. Mdi Hang co thé co 1 sb ky
hi€u khac nhau nén khi tra chiing ta can doc rd.

E GLOSSARY OF TERMS AND SYMBOLS

BATTERY GROUND
Stores chemical energy and The point at which wiring attaches to
_4{ l_-{ '__ converts it into electrical energy. —_l— the Body, therebyfr prou[idin_g a _retum
Provides DC current for the auto's - path for an electrical circuit; without a
various electrical circuits. ground, current cannot flow.
CAPACITOR (Condenser) HEADLIGHTS

A small holding unit for temporary 1. SINGLE Current flow causes a headlight

—E— storage of electrical voltage. FILAMENT filament to heat up and emit light. A

headlight may have either a single
(1) filament or a double (2) filament

CIGARETTE LIGHTER

An electric resistance heating 2. Eﬂﬁ'ﬁﬁ.r
element.

Hinh 4.4: Bang ky hiéu cac bd phan, linh kién.

- Céc mach ciia_hé thong: Trang muc luc li¢t ké moi hé théng theo trinh tu chir cai.

Mot phﬁn giai thich ctia mdi muc trong mach hé théng s€ dugc trinh bay bat dau tur

trang tiép theo.
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Chuwong 4: So db dién trén 6t6

ABS (w/ VSC TMC Made)
ABS (w/ VSC TMMK Made)
ABS (w/o VSC)

Air Conditioning
Audio System (& Speaker)
Audio System (8 Speaker w/ Navigation System)

Audio System (8 Speaker w/o Navigation System)
Automatic Glare—Resistant EC Mirror
Automatic Light Control
Back-Up Light
Charging

2007 CAMRY
ELECTRICAL WIRING DIAGRAM
SYSTEM CIRCUITS

Hinh 4.5: Muc luc cac mach hé théng.

Page

Trong phan “Céac mach hé thong”, cac ban ve€ trinh bay moi quan hé gifra tat ca cac bo

phan dién, day dan, cac gidc noi...tr nguén di¢n dén di€ém nodi1 mat cia hé thong.

Moi giac noi va chan cam: Puoc quy dinh bang 1 ma va s6 hi€u. Viéc tim ma va so

hi€u trong khi chan doan sy c6 s€ cho phép ban tim vi tri cua gidc noi, chan cam nay.

Charging

1208 ALT

c24(B)
Engine Controd
Module

A
GAUGE
NO. 1

Combinaion Meter

Fi{A)}

7. 5A
GAUGE
NO. 2

Charge
"

CHG—

¥

Hinh 4.6: So dd cit ra tir hé thong sac.

754
ALT-5

- Cac bd phin: Cac khu vuc in dam thé hién cac bo phan. Cac bo phan nay dugc thé

hién bang mau xanh da troi.

Gido trinh Ky thuat dién - dién ti
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Chuwong 4: So db dién trén 6t6

104 7.5A 7 EA
GAUSGE GAUGE s
NO. 1 MO.2 -

b e
Mau xanh da tron .
2
2 (3a)
(14
(L]
“ 13 (%)
G+
C24(8)
! G2
Engine Control
Modde °
T
F 24
p o &
ALT 10 E
i) 5
Z — &
z 2—@ CHG-
lﬁl [NLE] 23@

Hinh 4.7: Cach thé hién céac bd phan trong EWD.
- C8 thé hién mi gidc ndi va chir “Combination — cdng — tic t6 hop” chi 1 tén cta bd
phan nay.

- Cécs6 9,10, 11 1a ky hi¢u vi tri chan cua giac noi.

QIII 1

z z

& | oFF G| tow |o o

z %)

§; TAIL = | HGH | ot+o0—+10

(&)

=

32 | neao | oo % FlasH | oto—+to—+to

: )

cs8 10
CONG TAC TO HOP

Hinh 4.8: Cach doc cac bd phan trong EWD.

- Cach doc so chan cua giac noi: Cac chan cam bao gom cac chan duc va chan cai.

Cac giac nodi ¢d cac chan duc goi la giac duc, va cac giac noi cd cac chan cai goi la

gidc cai. Cac giac noi c6 khoa dé cho cac giac ndi dugc chac.
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Chuwong 4: So db dién trén 6td

Giic cai Gidc dge

Chan cai Chan duc

Hinh 4.9: Cau tao bén trong cta giac noi.
- Céch doc s6 chan: Doi voi giac cai ta doc tir bén trai, doi voi giac duc ta doc tir bén
phai.

Huéng lén trén

Hudng lén trén

------------

J2IE)E]T](E]

Gidc cai

Hinh 4.10: Cach doc s6 chan (vi tri chan) trong gidc ndi.

Can luu y di€u nay khi do kiém, vi doi khi chung ta can kiém tra theo huéng & sau

gidc nén phai doc nguoc lai.
g |

Giac duc

Hinh 4.11: Luu y khi do kiém cac gidc ndi.

- Gidc ddu day: Cac gidc ddu day bo nhidu day vao 1 day din. “J2” thé hién mi cua

gidc ddu day va “Junction connector — Gidc ddu day” cho thay rang bd phan nay la
gidc dau day.
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Chuwong 4: So db dién trén 6t6

A

J2 ) A
GIAC BAU DAY

o

W

[ S—

Hinh 4.12: Giac dau day.
- (Cau tao cua giac dau day: Gom c6 cac cuc ngan c6 nhiéu day dan cung mau dugc noi
v&i nhau.

Gidc dau day
/

A\

Cuc ngin
Hinh 4.13: Cu tao cua gidc d4u day.

- Hop dau noi va hop ro-le: Hop dau noi nay cé chirc ning tdp hop va noi cac mach

dién & bén trong hdp va td hop cac ro-le, cac cAu chi, cic cau dao cét mach ...

- Mot s6 bo phan cia hop dau ndi khong chira cac ro-le, cau chi...ma chi dung lam 1
giic noi.

- Hop ro-le ndy c6 cau tao gan gidng vai cdu tao ciia hop dau ndi nhung nd khong tap
hop va ndi cac mach dién & bén trong hop.

- So dd mach dién duogc chia va thé hién nhu sau: Hop dau ndi — nén mau xam, hop ro-

le nén khong mau.
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Chuwong 4: So db dién trén 6td

B

Hinh 4.14: Hop dau noi.

ST CUT
Relay

ﬂ(—“-n—-"';”"—)(-}

2
1
Hinh 4.15: Hop ro-le.

- So hiéu hop dau noi va ma giac noi: SO nay ¢ trong hinh elip, (2) thé hién s6 hi¢u

cua hop dau ndi, va chir (G) thé hién ma cta giac noi.

Hinh 4.16: S6 hiéu hop dau ndi va ma giac noi.

I4
4 A

- S0 chén cua giac noi: cac so6 2, 9 cho biét s6 chan cua giac noi.
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Chuwong 4: So db dién trén 6td

Hinh 4.17: Sb chan cua gidc ndi.

- S0 chin cam: Cac so0 1, 2, 3, 5 thé hién cac so chan cua ro-le

Hinh 4.18: S chan cua ro-le.

- Giac noi noi day dan va diay dan: Khu vuc in dam cho thay ky hiéu céc giac noi dé

ndi cac day dan.
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Chuwong 4: So db dién trén 6t6

R9 R8
Loa ¢ cira sau Loa & cira sau
Bén phai Beén trai

(*1)

Hinh 4.19: Ky hiéu giac ndi day dan.

Céc chir s0 trong hinh chit nhat (BB1) thé hién ma cua giac noi, va cac sd bén ngoai

hinh chir nhat (11) thé hién sé chan cam. Ky hiéu » chi rd bén gidc duc.

Gidc cai

BB1

' Giac duc

Hinh 4.20: Ky hiéu chan cim cua gidc ndi day dan.

11

Céc diém chia va diém néi mat: Ky hiéu hinh luc gidc trong ving in dam thé hién

di€ém chia, va ky hi€u hinh tam giac thé hién di€ém no1 mat.

Trong hinh 1a B7, B1 1a cdc ma cua diém chia. BH va EB la cac ma cua diém noi mat

Hinh 4.21: Cac diém chia va diém ndi mat.
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Chuwong 4: So db dién trén 6t6

Mau cua day: Cac chit céi trong khu vuc sang thé hién mau cua day. Cac mau bao

gom ca cac mau co soc. Cac mau nay dugc thé hién bang 2 chit, chit dau tién 1a chir
vi€t tat cia mau nén va chir thir 2 viét tat cho mau soc.

2 2

R-B

=
S
2
5

1
£
&
o

Pén ph_a_(chiéu gan)
~n
Dén pha_(chiéu xa)

H11
bén phai

N
Pén pha_(chiéu xa)

bén trai
Y
H13
bén trai
Y
H14

bén phai

~Y
H12

R-G

Hinh 4.22: Ky hiéu mau day trén EWD.

B + ¢ Pen BN BR- * Nau [r—
G e+ + Xanhlyc W GRe « Xam i
L ¢+ Xanhlam B LG+ « Xanhlyc
O ¢+ Dacam [N =g

R «+ Dé BN P - - Héng | —
W « « Tring ] V e+« Tim E—
SB e+ + Xanh da troil Y e+« Vang [ '

Vi du vé loai ké soc—
L-Y

Hinh 4.23: Quy udc cac mau day trén EWD.

Tim vi tri mong muén: Lay 1 vi dy chiing ta mudn tim chan 11 cua gidc BBI.
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Hinh 4.24: Tim vi tri cia BBI.
- Buée 1: Chiing ta tim vi tri chan 11 cia gidc ndi day dan va day dan BBI.
- Buée 2: Nhin vao trang thdng tin ctia mach hé thong. Muc “gidc ndi day dan va day

~

dan

2

dua chiing ta dén trang noi vé gidc ndi BBI.

70 (LHD SD)
72 (LHOW/G)
BB1 |84 (RHD S/D) | Day gién cira sau phai va DAy dign san xe (Bén phéi try gilra)
86 (RHD W/G) |
£8 (RHD H/B)

Hinh 4.25: Tra thong tin BB1 tai muc giac nbi day dan va day dan.
- Buwéce 3: Ta tra ra trang vi tri cia BB1, trong trudong hop nay la trang 70. Ta s€ tim

duoc vi tri cia BB1.
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Hinh 4.26: Tra vi tri cia BB1 trén xe.

- Buérc 4: Sau d6 chiing ta mé qua trang tiép theo dé tra so d6 chan cim BB1

Day dign ctia sau phai va Day dién san xe (BEn Dh’ﬁi giia)

Hinh 4.27: Tra so do chan cim BBI.
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Chuong 5: PIEN TRO
MUC TIEU:
- Sinh vién doc dugc cac thong sb ghi trén dién trd, cach chon st dung dién tré.
- Trinh bay dugc cAu tao cua céc loai dién tro.

- Hiéu, phan tich dugc cac mach dién ing dung dién trd trén 6t0.

5.1 Pic diém va ky hiéu dién tré:
5.1.1 Pic diém:

Nhu ta di biét cac loai vat chat déu ¢ kha ning dan dién, tuy nhién kha nang din
dién cua chung khéac nhau c¢6 nhiing chat dan dién rat tot nhu kim loai, dung dich axit,
bazo... tuy nhién ciing c¢6 nhimg chit ma kha ning dan dién ctia né kém nhu gbm, st
thuy tinh... kha nang dan dién cta vat chét got la dién dan ki hiéu G.

Nhu vay ddi voi cac vat chét co kha nang dan dién kém, nguoi ta nod1 nd c6 kha
nang can trd dong dién cuia vat chat ngudi ta goi 13 dién tro.

51.2 Ky higu:

ANN— o

R R
Hinh 5.1: Ky hiéu dién tro
Don vi tinh bang 6m (Q)
Cac bi s6 clia 6m 1.
+ 1 KQ=1000 Q=10°Q
+1 MQ =1.000 KQ =103 KQ =1.000.000 Q= 10° Q
5.2 Phan loai dién tré:
5.2.1 Dién tré ban dan:
Loai dién tré 1am tir chit ban dan con ¢o 1 tén goi nita 1a dién tré am.
La loai dién tro 1am tir cac chat ban dan. Poi v6i loai nay khi nhiét d6 tang thi
dién tr¢ giam, khi nhiét d§ giam thi di¢n trd tang.
Trén 6t6 loai dién trd nay cod thé tim théy & cAc cam bién nhiét dd nudc cua hé

thdng phun xang, danh lira dién tir.
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5.2.2 Dién tré kim loai:

La loai dién tr& 1am tir cac chat dan dién tot nhu kim loai. Dbi véi loai nay khi
nhiét d¢ tang thi dién tro tang, khi nhiét do giam thi dién tro giam.

Vi vay, n6 con co6 1 tén goi nira 1a dién tré duong.

Day 14 loai dién trd thong thudng, ta thudng gip trong cac mach dién tiét ché may
phat, IC danh lira, bo diéu khién gat nudc gian doan, bd chép hé thong tin hiéu ...

i véi loai dién tro nay ta dé dang mua dugc ¢ cac chg ban linh ki¢n dién tir.

5.3 Khio sat cac mach dién st dung dié€n tré co ban
5.3.1 Mach dién tré:

Bao gdm cac mach dién tr& méc ndi tiép, song song, mic hdn hop. Cac kién thirc

nay di dugc hoc & phd thong nén khong nhic lai.
5.3.2 Mach phan ap:

Trén 6t6 mach phan ap rit thudng gip. Mach nay ngudi ta con c6 thé goi véi 1 tén
goi khac 12 mach chia ap, chiét ap.

Muc dich cua viéc tao ra mach nay la: Khi st dung 1 ngué)n dién vi du la nguén
12V, thi day chinh 13 ngudn dién chung cho ca toan hé théng mach dién trén xe. Vi 1a
toan hé théng nén ¢6 nhiéu nhu ciu khéac nhau, ¢ hé théng, thiét bi chi can 5V, 7V,
9V, 10V...nén can phai chiét 1 dién ap tir 12V ngudn ban dau ra dé c6 thé van hanh
cac hé thng.

Mach phan ap thuc chat 1a 2 dién tré ndi tiép va duoc tinh nhu dudi day:

Ul la dién ap roi tai 2 dau dién tro R1:
U, =1x
I Cuong do dong dién cua toan mach:
-1
! A Y _ U
E— R R +R,
R2 .
Nén dién ap Ul s¢ la:
U
U, =IxR = X
B ! ' R+R, i
SU =
1+-2
R,
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U2 1a dién ap roi tai 2 dau dién tro R2:

U

l+&

2

u,=

5.4 Phan tich cac mach dién &ng dung dién tré tiéu biéu trén 6td
5.4.1 Mach 6n dinh dién ap (tiét ché) trén 6to:
Bo tiét ché trén 6t6 13 bd dung dé 6n ap dién ap phét ra cia may phat. Cau phan ap
trong mach nay gém 2 dién tré R1, R2.
. o— |
iU I
mf RI’J VD2

R1 [l R VTI N4

Hinh 5.2: So' d0 mach tiét ché trén xe.
5.4.2 Mach hé thong danh lira trén 6to:

R P&n bo

................ | g chia dién
; W,
/ sw 1 ]

Hinh 5.3: So d6 mach IC danh lura trén xe.
IC danh Itra trén 6t6 ¢6 nhiém vu dong ngat dong dién di qua cudn day so cap bén

trong bobin, sy dong ngét nay tao ra di€n 4p cao, tao ra tia lira dién trén bugi.
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CAu phan ap trong mach ndy gom 2 dién tré R1, R2.

Vé ban chat dién tré c6 nhiém vu chinh 13 can tr& dong dién. Nhung kha ning
bién hoé ctia no rit cao, trén cac mach vira néu dién trg chu yéu lam cau chiét ap,
nhung cling ¢c6 mach nd lam tranh dong dién r0, ngdn ngira mach hoat dong ngoai ¥
mudn, c6 mach n6 lam tré di qua trinh nap cho tu dién...

Vi vay, dé tra 101 cau hoi dién tré c6 cong dung lam gi thi doi hoi nguoi hoc phai
doc nhiéu mach dién, tat ca céac kién thic khong don thuan chi g061 gon chi trong 1 bai
dién tro.

5.5 Cac bai tap vi du:

Bai tip 1: Gia st chiing ta ¢6 1 binh dc-quy 12V, 1 bo dién tré, day dién. Dé ¢ 1
ngudn dién c6 dién ap 9V thi ta phai ddu mach dién nhu thé nao, gia tri dién tré bang
bao nhiéu?

Bai tap 2: Gia sir ching ta c6 1 binh dc-quy 11V, 1 bd dién trg, day dién. Dé co 1
ngudn dién c6 dién 4p 7V thi ta phai ddu mach dién nhu thé nao, gia tri dién tré bang
bao nhiéu?

Bai tip 3: Gia sir chiing ta c6 1 binh dc-quy 13V, 1 bd dién tro, day dién. Dé co 1

nguén dién c6 dién 4p 5V thi ta phai d4u mach dién nhu thé nao, gia tri dién tr& bﬁng

bao nhiéu?
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Chuong 6: PI - OT (DIODE)
MUC TIEU:
- Sinh vién doc dugc cac thong sd ghi trén Di - 6t, cach chon st dung Di - 6t.
- Trinh bay duoc cAu tao cua cac loai Di - dt, phan loai dugc cac loai D1 - bt, cong
dung cua timg loai i - 6t thong dung.

- Hiéu, phan tich dugc cac mach dién ung dung b1 - St trén 6t0.

6.1 Giéi thiéu vé chat ban din:

Theo tinh chit dan dién, ngudi ta chia vat liéu thanh 3 nhom:

- Vat liéu cach dién (c6 dién trd suat 16n) dién hinh 1a chat dién méi.

- Vat liéu dan dién (c6 dién trd sudt nho) dién hinh 1a kim loai.

- Vat liéu ban dan dién (c6 dién trd suat trung binh) dién hinh 13 cac nguyén tb
thudc nhom 4 bang tuan hoan MenDeleep nhu Silicium (Si) va Gecmanium (Ge)
c6 dién trd suét la:

Si=1014 Qmm?*/m; Ge=28,9.1012 Q mm?*/m

- Chét ban dan tinh khiét 1a mot don chat, khong pha tron tap chat, tinh thé ban dan
dugc ciu tao boi sy lién két cong hoa tri giita cac nguyén tir cing nguyén to.

Xét ciu tao nguyén tir cta chat Si va Ge. Chat Si c¢6 14 electron bao quanh nhan va

cac electron (e-) nay xép trén 3 16p (hinh 4.1). Chat Ge c6 32 e- bao quanh nhan va céc

e- ndy xép trén 4 16p hinh (4.1b).

a b
Hinh 6.1: C4u tao nguyén tir ciia chét Silicium, Germanium.
Hai chat Si va Ge c6 dic diém chung 14 s6 e- trén 16p ngoai cing bang nhau 13 4 e-
(hoa tri 4). 4 e- cia mdi nguyén tir s& moi voi 4 e- clia nguyén tir xung quanh tao thanh 4
mdi ndi 1am cho céac e- kho tach roi khoi nguyén tir dé tro thanh e- ty do. Nhu vy chat

ban dan tinh khiét c6 dién trd rat 16n nén kha ning dan dién kém
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Hinh 6.2: Chét béan dén tinh khiét.
Chat ban din tap:

Néu pha vao chit ban din tinh khiét mot luong chat khac dé tao thanh chat ban dan
tap c6 do dan dién tot hon.

Chit ban din loai N (Negative-am):

Néu pha vao chit ban dan Si tinh khiét mot luong rit 16n cac chét ¢ chu tao
nguyén tir voi 5 e- ¢ ngoai cung (hoa tri 5) nhu chit Asen (As), Photpho (P)... Cac
nguyén tir cia chat Photpho co 5 e- thi 4 e- s& lién két voi 4 e- ciia 4 nguyén tir Si khéc
nhau, con lai 1 e- thtra ra khong lién két vGi cac e- ctia chit ban dan sé trg thanh e- tu do
(hinh 4-3).

Nhu vay, khi pha thém 1 nguyén tor Photpho s€ c6 mot e- tu do, pha thém cang
nhiéu nguyén tir Photpho thi c¢6 cang nhiéu e- ty do. Chit ban dan c6 e- tu do duoc goi 1a
chat ban dan loai N (loai 4m). Dong dién trong chat ban dan tap chit loai N gom e- (12
loai hat da s6) va 13 tréng (1a loai hat thiéu sd) déng gop, viéc hinh thanh cac hat da sd

thue hién d& dang rong diéu kién binh thudng v6i ning luong kich thich nho.

Hinh 6.3: Chit ban dan loai N

Chat ban dan loai P (Possitive-dwong)

Néu pha vao chat ban dan Si tinh khiét mot luong rat 16n cac chat cé ciu tao

nguyén tur voi 3 e- ¢ 16p ngoai cung (hoda tri 3) nhu Indium (In), Bo (BO). Cac nguyén tur
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ctia chit Indium c6 3 e- nén khi lién két v6i 4 e- ctia 4 nguyén tir Si khac nhau s& c6 mot
mdi ndi thiéu 1 e-, chd thiéu e- nay goi 14 16 trong. Ld tréng ctia moi ndi thiéu e- s& dé
dang nhan 1 e- tu do (hinh 4.4).
Nhu vay, khi pha thém mot nguyén tir chat In s& c6 mot 16 trong, pha thém cang
nhiéu nguyén tir chat In s& c6 cang nhiéu 15 trong. Chat ban din c6 16 tréng goi chat
ban dan loai P (loai duong).
Vay chit ban dan loai P ¢6 sb 15 tréng nhiéu hon sb e- tu do, 15 tréng la hat tai da
s6, e- tu do 1a hat tai thiéu sd. Dong dién chinh trong chit ban dan loai P ¢6 sb 16 tréng
quyét dinh.

Chét ban dan tap chét suy bién:

Khi pha tap chat loai N (cho e-) hay loai P (nhan e-) véi nong do cao (1017 nguyén
tir/ cm®), ngudi ta thu duge cac tap chat suy bién twong Gng loai N hay loai P.
Nhom chit ban dan tap suy bién dugc sir dung ché cac loai linh kién c6 céc tinh

chét dién - quang dac biét nhu: Tunen Diode, Led, Laser ..

Hinh 6.4: Chét ban dan loai P.
6.2 Pic diém, ky hiéu Di - ot:
6.2.1 Pic diém:

Trén mot miéng ban dan nguoi tao ra mot ving loai P va mot ving loai N. Thi ngay
tai mat tiép xtic s& ¢ sy khuéch tan dién tir: Cac e- tir 16p N s& nhay sang 16p P lap vao
16 trong cua ving P (hinh 4.5a). Nhu vy bén 16p N bi mat e- tr¢ thanh ion duong con
bén 16p P nhan thém e- trd thanh ion 4m. Hién tuong nay két thiic khi hai 16p ion trai ddu
nay dat dén gia tri du 16n 1am ngin can sy chuyén dong cia cac e- tir N tran sang P (hai
16p ion nay hinh thanh mét 16p dién truong ngin can sy chuyén dong cia cac e- tir N

sang P).
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Su chénh léch dién tich & hai bén mdi ndi s& tao thanh mot dién ap tiép xtic (Vtx), goi

1a hang rao dién thé hay dién truong tiép xtc (Etx) hudng tir N>P.

Hang rao dién dp

a b

Hinh 6.5: Cau tao di-6t.
6.2.2 Ky hiéu:
Bé ngoai di-6t c6 nhiéu loai, loai thong dung ma ta thudng gip trén 6t6 nhu sau:

A B |

A K
Thin den Vong tring

Hinh 6.6: Bé ngoai cua di-it.

Di-6t loai thuong c6 ky hiéu nhu sau:

A K
. {>| .
(+) -)

c: ky hiéu diode

Hinh 6.7: Ky hiéu di-6t.

6.3 Nguyén Iy hoat dong ciia i - t:

6.3.1 Phan cuc thuin:

Dung nguoén dién 1 chiéu, néi cuc duong ciia ngudn voi Andt, cuc 4m clia ngudn
v6i Katét. Trong trudng hop nay dién ap ngoai VN ngugc chiéu voi dién ap tiép xtic Vix.
Khi d6 dién ap ngoai triét tidu dién ap tiép xtic, lic d6 dién tich duong ciia nguodn s& day
16 tréng trong ving P va dién tich 4m cta ngudn sé day e- trong ving N 1am cho e- va 15
tréng lai gan mbi ndi hon va khi lyc day tinh dién di 16n thi e- tir N sang mbi ndi qua P
va tai hop véi 16 trong.

Khi ving N mét e- tré thanh dién tich duong thi ving N s& kéo dién tich 4m tir cuc
am nguén 1én thé chd. Khi vung P nhén e- tr¢ thanh dién tich am, thi cuc duong cua

nguén s€ kéo dién tich am tur vung P vé. Nhu vay da c6 mot dong e- chay lién tuc tur cuc
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am cua ngudn qua diode tir N sang P vé cuc duong cta ngudn, ndi cach khac, c6 dong
dién di qua diode tir N sang P vé cuc duong cua ngudn, hay c6 dong dién di qua diode
theo tuir P sang N.

Thuc chét ching ta chi can nim duoc: Khi chung ta cip dién duong vao cuc andt

(P) 4m vao cuc Katdt (N) thi di-6t cho dan qua.

Y,

p “&Vu N

[eXe XXXl CIEI K X X X X

[oNoNoNeNelclcK N X X X )

[oNoNoNoNeJCICI N X X N J

00000[0|0|0000 @
o> <

I TID
T P Vbe Vbe

|- |-

Hinh 6.8: Phan cyc thuan di-t.

6.3.2 Phan cuc nghich:

Dung ngudn dién mot chiéu, ndi cyc 4m ctia ngudn vao Andt, cuc duong cia ngudn
nbi vao Katdt. Trong truong hop nay dién ap ngodai VN cung chiéu voi dién ap tiép xuc.
Luc d6 dién ap tich Am cua ngudn s& hut 16 tréng cua vang P va dién tich duong cua
ngudn s& hat e- cua ving N 1am cho 13 trong va e- hai bén mdi ndi cang xa nhau hon nén
hién twong tic hop giira e- va 16 tréng cang kho khin (do dién ap tiép xuc ting). Tuy
nhién trudng hop nay van c6 mot dong dién rat nhé di qua diode tir ving N sang ving P,
goi 1a dong dién ri tri s6 khoang nA . Hién twong ndy duoc giai thich 1a do trong chat P
cling c6 mot sb e- va trong chit N cling c6 mot sb it 15 trong goi 14 hat tai thiéu sd, nhing

hat tai thiéu s6 nay s€ sinh ra hién tugng tai hop va tao thanh dong dién ri.

Viy
p_ & N
0000 |20]lee] eeee®
ooo0dgocloc[~eeee _DI_
e NeNeNel (SRl Tl NN N X X
m SE=IEISI K X X ) A
« Y IT I
5 .~
VDC VDC
gk g|E
| I
Hinh 6.9: Phan cuc nguoc di-6t.
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Dong dién ri con goi la dong dién bao hoa nghich Is (Staturate: bao hoa). Dong dién
nay c6 tri sb rat rat nho nén trong nhiéu truong hop ngudi ta coi nhu diode khong din
dién khi dugc phan cuc nguoc.

Thuc chat ching ta chi can ndm duoc: Khi ching ta cdp dién 4m vao cuc andt (P)
duong vao cuc Katét (N) thi di-6t khong cho dan qua.

Tuy nhién khi dién ap nguoc dit vao qua 1on thi di-6t ciing s& cho dan qua, nhung
lac nay thi di-6t dd bi phé huy.

6.4 Gio6i thiéu cac loai Pi - 6t thong dung Khac:
6.4.1 Di-6t zen-no (zener):

Tir duong dat tinh nguoc V — A cua diode ban dan ta thdy khi dién ap nguoc ting
qua tri s6 cho phép thi tiiép giap P — N sé& bj danh thung d6 chinh 13 hiéu Gng zener, loi
dung hiéu ng nay ngudi ta ché tao ra loai diode ma khi xay ra hiéu tng danh thing tiép
giap, dién ap hau nhu khong ddi hay con goi 14 c6 tinh 6n dinh dién 4p, d6 chinh 13 loai
diode 6n ap hay con goi 1a diode zener.

Vi n6 lam viéc dya trén hi€u Uing zener, trong cac diode thong thuong hi€u ung
danh thing dién 4p s& 1am hu diode. Nhung dbi véi lai diode 6n ap do ché tao dic biét co
ndng d6 tap chat cao hon va tiét dién tiép xuc 16n hon diode thudng , thuong dung 1a loai
Si, do d6 khi lam viéc & mach ngdai phai c6 dién tré han ché dong dién, khong cho dong
dién ting qué tri s& cho phép nén diode 6n 4p ludn ludn 1am & ché d6 danh thiy nhung

khong bi hu.

Z15 D—N
DZBB D—N

a- Ky hi¢u diode zener b- hinh dang diode zener

Hinh 6.10: Hinh dédng bén ngoai va ky hiéu cia di-6t zen-no.
Trang thai phan cuc thuan : Khi phan cuc thuan di-ot thuong.
Trang thai phan cuc nguoc: Néu dién ap nguoc dat tri s6 6n ap thi diode s& hoat

dong va giit dién ap & muc can On ap dinh 1a Vz d6 1a doan AB trén hinh (4.11) gia tri
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dién ap 6n dinh dugc ghi trén than diode zener nhu:3V; 3,9V; 4V3; 5V; 5,2V; 5,5V;
5,6V; 6,2V ;6,8V; 7V; 7,5V;9V2 ...

J\V

D
Vv I,
= >
A IZmin “r’j"
B Foeeeiiiciiennans l:r.max

Hinh 6.11: Puong dic tinh cia di-6t zen-no.

Nhitng diéu can nhé khi phan cuc cho di-6t zen-no nhu sau: Khi phan cuc thuan di-
6t zen-no giéng nhu di-6t thudng.

Khi phin cuc nguoc: Dbi voi di-6t thuong thi khong cho dong dién di qua nhung
dbi voi di-6t zen-no thi khi dit dién ap nguoc vao dat dén 1 gia tri nao d6 thi di-6t zen-no
cho dong diém di qua (gia tri d6 goi 14 gid tri 6n ap).

Ung dung phé bién cua di-6t zen-no 1a 6n ap. S¢ di ngudi ta sir dung di-6t zen-no
thay cho cau phan 4p 1a vi:

Dbi voi cau phan ap: Pién ap chiét ra s& phu thudc vao dién ap cta ngudn.

Nhung d6i véi di-6t zen-no thi c6 thé 6n ap bat chap ngudn thay doi.

6.4.2 Di-6t phat quang (Led):

Diode phat quang duoc goi tit 1a led (Light Emitting Diode) thong thuong dong
dién di qua vat dan s@ sinh ra ning luong dudi dang nhiét. O mot s6 chat ban dan dic
biét nhu (GA, AS) khi c6 dong dién di qua thi c6 hién tugng buc xa quang (phat ra anh
sang).

Tuy theo chat ban ddn ma anh sang phatli ra ¢6 mau khac nhau. Dua vao tinh chat
nay ngudi ta ché tao ra cac loai led c6 mau khac nhau.

Led thuong c6 dién ap phan cuc thuan cao hon diode thuong. Vled = 1,5V +3V,
nhung dién ap phan cyc ngugc thuong khong cao (3V +15V)
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P
Hinh 6.12: Hinh déng bé ngoai di-6t phat quang (Led).
Dién ap phan cuc thuan cta cac led ¢ mau sic khac nhau nhu sau:
+Led do c6 Vled = 1,4V +1,8V
+ Led vangco Vled =2V +2,5V
+ Led xanh 1a c6 Vled = 2V +2,8V
Dong dién qua led: Iled = 1 +20 mA (thong thuong chon Iled = 10 mA). Led duoc
ung dung rat rong trong cdc mach bao hiéu, chi thi trang thai ciia mach nhu bao ngué)n,

trang thai thuan hay nguoc...

e
.—|>|—.

K+ hiéu diode phat quang (led)
Hinh 6.13: Ky hiéu di-6t phét quang.
6.5 Khao sat cic mach dién co ban sir dung Di - 6t:

6.5.1 Mach chinh lwu sir dung Pi - 6t thuong:

- A ~JG/sw
T L1 24V
R ) AN
& 9 D3 N
[ | E g
D, D> T g \—_nnnn :
KK ™| 3w i
R> 1

{1

Summer \/ Winter

B VNN
L 1 1

Hinh 6.13: Tiét ché on 4p trén 6t0.
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Cho mach tiét ché c6 6 di-6t thuong lam nhiém vu chinh lwu, D1 va D2 1a di-6t zen-
no lam nhiém vu 6n 4p. D3 1am nhiém vu dap xung dién phat ra tir cudn déy kich tir.
6.5.2 Mach 6n ap sir dung Di - 6t zen-no

Mach duéi st dung di-6t zen-no VD1 lam di-6t 6n ap.

Hinh 6.14: Mach 6n 4p st dung di-6t zen-no.
6.6 Phan tich cac mach dién &ng dung Di - 6t tiéu biéu trén 6t6:
6.6.1 Mach hé théng danh lira trén 6té:
Mach dudi 1a mach IC danh Itra, trong mach nay c6 st dung 1 di-ot zen-no, di-ot
nay co tic dung 6n ap 2 dau transistor T3.

IG/SW

Bobine

Ieniter

Cudn cdm bién
Hinh 6.15: Mach IC danh ltra c6 str dung di-6t zen-no.
6.6.2 Mach 6n dinh dién ap (tiét ché) trén 6to:
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Mach trén hinh 4.14 sir dung di-6t zen-no dé 6n ap dién 4p may phat. Khi dién ap
méy phat con thap thi VD1 s& khong cho dién di qua->két qua 1a cudn kich tir s& duoc
kich tir. Piu nay s& 1am cho médy phét phat ra dién cao hon.

Khi dién ap may phét cao thi VDI s& cho dién di qua->két qua 1a cudn kich tir s&
khong dugc kich tir. Piéu nay s& 1am cho may phat phat ra dién thip xudng.

Céc kién thirc vé tiét ché s& duoc nhic lai chi tiét hon trong cic phans sau.

6.6.3 Mach dén chép tit ciia hé thong tin hiéu trén 6td
Trong mach tao nhay ciing c6 2 di-6t (mau den), di-6t zen-no c6 chirc ning 6n ap, trong

khi d6 di-6t thudng lam chirc ning khong cho dong dién di qua.

oo a0

a™NO

0]

OFF
z ON | ototo | o+o

RIGHT oo
= | OFF
LEFT | © o

Hinh 6.16: Céc di-6t trong mach tao nhay hé thng tin hiéu.
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Chuwong 7: Transistor BJT

Chuong 7: TRANSISTOR HAI MOI NOI (TRANSISTOR BJT)
MUC TIEU:

- Sinh vién doc duoc cac théng sb ghi trén Transistor hai mdi ndi, cach chon sir
dung Transistor hai mdi nbi.

- Trinh bay duogc céu tao cua cac loai Transistor hai méi ndi, phan loai duoc cac
loai Transistor hai mdi ndi, cong dung cua ting loai Transistor hai mdi ndi.

- Hiéu, phan tich dugc cac mach dién ung dung Transistor hai mbi ndi trén 6to.

7.1 Pic diém, ky hi¢u Transistor hai méi néi:
Transistor 1a tir ghép cua hai tir Tranfer — resistor dugc dich 1a “di¢n chuyén “nhung

khong thong dung.

Hinh 7.1: Hinh dang bé ngoai transistor.

Transistor 1a linh kién ban dan c6 ciu tao gé)m ba 16p ban dan loai P va N xen k&
nhau, tiy theo trinh ty sip xép cac 16p P va N ma ta c6 hai loai transistor PNP va NPN
nhu hinh 5-1. Céc 16p ban dan duoc dung trong vo kin bang Plastic hodc kim loai, chi co
ba soi kim loai dan ra ngoai goi 1a 3 cuc cua transistor.

Lép ban dan thi nhat ctia transistor c6 néng do tap chat 16n nhat, dién cuc ndi voi
16p ban dan nay goi 1a cuc phat E (Emitter). Lop ban dan tht hai (16p gitta ) c6 nong do
tap chat nho nhat, do day ctia n6 ¢& um, dién cuc ndi véi 16p ban dan nay goi la cuc nén
B (Base). Lop ban dan con lai c6 nong do tap chat trung binh va dién cuc twong ung la
cuc thu C (collecter).

Tiép giap P-N gitta cuc E va cuc B goi 1a tiép giap thu (Je), tiép giap P-N giita cuc
B va C la tiép giap thu (Jc). Vé ky hiéu tansistor can cha y mili tén dat & giira cuc E va B

c6 chiéu tir ban dan P sang ban din N. Cyc E va C tuy c6 cung chat ban din nhung do
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kich thudc va nong do tap chat khac nhau nén khong thé hoan doi cho nhau.Vé mat cu

tric ¢6 thé coi transistor nhu hai diode mac nguge nhau nhu hinh 5.3.

E
P N P
CoO|eee|OOO c FJ
E (sNeNoNell X N ¥ ](sNeNeNe] B
PNP
coo|eee| 00O
coooleeeeloocoo hj
./' ‘\
Tiép gidp phdt I, Ti€p gidp thu J. c
N P N ¢
E XX BEEEREXX
seeel000C|eeee C
eee |000 | 0w e B NPN
eeee/00CC|lesee
B E

Ciu tao transistor K hiéu transistor

Hinh 7.2: Ciu tao va ky hi€u cua transistor.
Piéu nay khong c6 nghia 13 cr mic hai diode nhu hinh 5-2 1a ¢6 thé tao thanh mot
transistor . Béi vi khi d6 khong c6 tac dung twong hd 1an nhau giita hai 16p ban dan P-N.

Hi¢u ung transistor chi xay ra khi khodng cach gitra hai 16p ban dan nhé hon nhiéu so voi

d6 dai khuéch tan cua hat dan).

PNP
e [N

v

NPN

- LT N

C

d

B

™

N | L

B

Hinh 7.3: So d6 twong duong ciia transistor.

7.2 Nguyén ly hoat dong ciia Transistor hai méi noi

Duéi ddy trinh bay so do nguyén 1y lam viéc cua transistor NPN:

Khi chua c6 dong kich (dién ap duong) vao chan B cua transistor->transistor sé& &

trang thai ngat->1(c nay coi nhu chan C va chan E cia transistor khong ndi v4i nhau. Tai

Rc s& khong c6 dién chay qua.

Khi ¢6 dong kich (dién ap duong) vao chan B cua transistor—>transistor s€ ¢ trang

thai din->1ac ndy coi nhu chan C va chan E cla transistor ndi v6i nhau. Tai Rc s& c6

dién chay qua.
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Chuwong 7: Transistor BJT

Ta can phan biét 2 dong, dong thtr nhat 1a dong kich dan transistor: (+) ngudén Vbb
2>Rb—>cuc B cua transistor=2>cuc E cua transistor=>am nguén Vbb.
Dong tht 2 1a dong qua tai (dong nay sé& 16n hon dong kich): (+) ngudn

Vec>Re>cue C transistor>cuc E transistor>am ngudn Vee.

Hinh 7.4: So d6 nguyén 1y hoat dong ctia transistor NPN.

Dué6i ddy trinh bay so d6 nguyén Iy lam viéc cia transistor PNP: Nguyén 1y hoat
dong cua transistor PNP thi nguoc lai nguyén 1y hoat dong cta transistor NPN.

Khi chua c6 dong kich (dién ap 4m) vao chan B cua transistor—>transistor sé ¢ trang
thai ngit->ltc ndy coi nhu chin C va chan E cua transistor khong ndi v6i nhau. Tai Re s&
khong c6 dién chay qua.

Khi ¢6 dong kich (dién ap am) vao chan B cua transistor->transistor s¢ ¢ trang thai
dan->1uc nay coi nhu chan C va chan E cua transistor ndi v6i nhau. Tai Re s& c¢6 dién
chay qua.

Ta can phan biét 2 dong, dong thir nhat 1a dong kich dan transistor: (+) ngudn Vbb
>cuc E cua transistor>cuc B cua transistor=>Rb->4am ngudn Vbb.

Dong thir 2 1a dong qua tai (dong nay sé& 16n hon dong kich): (+) nguon Vec>cuc E
ctia transistor > cyc C transistor>Rc—>am ngudn Vee.

Mot s6 diém can luu y:

Transistor NPN kich duong dé hoat dong, trong khi dé transistor PNP kich am dé
hoat dong.

Tai lu6n ludn méc trén cuc C cua transistor.

Dong dién qua tai 1a dong di theo chiéu mili tén ky hiéu trén transistor.

Dong dién kich dan ciing 1a dong di theo chiéu mili tén ky hiéu trén transistor.
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Rs
VBB le
_ P | v
il 27_9' cc

Hinh 7.5: So d6 nguyén 1y hoat dong cua transistor PNP.
7.3 Cac trang thai lam viéc ciia Transistor hai méi néi:
7.3.1 Trang thai ngit:
Nhu d3 néu trén, khi chwa c6 dong kich thi transistor s& ngit, chdn C va E cua

transistor coi nhu hé mach.

-
Cuc C CucE

Hinh 7.6: Trang thai cta cuc C va E cua transistor khi ngit.
7.3.2 Trang thai khuéch dai:
Khi c6 dong kich, transistor s& chuyén qua trang thai dan, vi trang thai din ban dau
chua phai 13 din manh nén bay gid co thé coi & gitta 2 cuc C va E duoc ndi thém 1 dién
tro.

R
1

| S |
Cuc C CucE

Hinh 7.7: Trang thai ctua cuc C va E cua transistor khi khuéch dai.
7.3.3 Trang thai bao hoa:
Khi transistor qua trang thai dan khuéch dai thi sé dat toi trang thai bao hoa, trang
thai bdo hoa duoc hiéu ndém na 13 lac nay ¢ rat nhiéu dién tir tham gia vao dong dién qua
2cuc CvaE.

Cuc C va E Itc nay coi nhu duge ndi v6i nhau bang 1 day dan.

Cuc C CucE

Hinh 7.8: Trang thai cua cuc C va E cua transistor khi bao hoa.
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Chuwong 7: Transistor BJT

Trong mach dién 6t6 néi riéng va trong cac mach dién tir néi chung nguoi ta rat han
ché cho transistor hoat dong & vung khuéch dai.

Néu mach ¢6 transistor chu yéu hoat dong & ché d6 khuéch dai thi nguoi ta s€ co cac
bién phép giai nhiét t6t cho transistor bang cic tAm tan nhiét.

Trén 6t6 cdc mach sir dung transistor chu yéu hoat dong & 2 ché do dong va ngét,
nén ngudi ta s& thiét ké sao cho transistor nhanh qua ving khuéch dai, diéu nay s& lam
cho transistor bét nong, 1am ting tudi tho cia transistor. Vi chung ta biét dong dién chay
qua 1 dién tr¢ thi s€ sinh nhi¢t, dién tréd cang 16n thi nhiét cang cao, thoi gian chay qua
n6 cang lau thi nhiét sinh ra cang cao.

7.4 Phan tich cac mach dién ving dung Transistor hai méi ndi tiéu biéu trén 6té:

7.4.1 Mach hé thong danh lira trén 6t6:

Trude khi tim hiéu nguyén 1y 1am viéc ciia cac IC danh Itra ching ta s& 6n lai cac

kién thirc: IC danh lira ¢6 nhiém vu lam gi, hoat dong chung cua IC danh lura trong hé

thong danh lira 1a gi.
Pién tre phu
B G (+) I
ST (=)
Cong tic may Bd chia dién R - bin
{'I" 1,—-

B& ngét dién

Hinh 7.9: Hé thong danh Iira trén 6to.
Ta c6 1 mach dién gébm ngudn dc — quy, cdng — tic may, dién trd phu R, cudn day
ctia bobin (gom cudn day so cap, thir cap), va cudi cing 1a 1 tiép diém.
Su déng mo cua tiép diém phu thudc vao cam quay, cam nay nam trong delco (bd
chia dién), truc cam (hay truc delco) quay lam cho truc delco quay, khi cam quay lam

cho tiép diém déng mé.
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Truong hop 1 khi cam khong d6i tiép diém, cuén day cua bobin s& ¢ dién, dong
dién qua cudn day bobin nhu sau:

(+) dc — quy>CTM->R->cudn diy so cip bobin>tiép diém—>mat.

Trudng hop 2 khi cam d6i tiép diém, 1am tiép diém mo ra >cudn ddy cia bobin s&
bi ngét dién, chinh diéu nay s€ tao dién 4p cao trén cudn so cép. Nho hién tugng cam ho
cudn thir cép trong bobin lai dugc nhan dién ap lén cao nira.

Két qua 1a 1 dién ap cao duoc sinh ra tai bugi=>dbét chay nhién liéu trong budng dét.

Vay ching ta thiy co cdu cam-vit co nhiém vu diéu khién dong dién qua cudn so
cép, khi vit dong thi cudn so cép co dién, khi vit mé thi cudn so cép bi ngét dién, déng
nghia voi viéc sinh ra dién ap cao trén cudn so cap.

Hé théng danh Iuva str dung vit 1a loai danh Iura so khai, ngay nay voéi sy phat trién
ctia nganh cong nghiép ban din ngudi ta d3 img dung cac linh kién ban din dé ché tao ra
vit lira ban dan, ma ta goi véi cai tén chinh x4c 1a IC danh lira.

Noi nhu vay tuc la IC danh Itra s€ 1am thay nhi€ém vu cua vit lira, cling la diéu khién
dong dién qua cudn so cap.

Mach dudi day 1a IC danh Itra st dung 2 loai transistor NPN va PNP.

Pén bo
chia dién
K

Cong tic /
may

Hinh 7.10: So do hé thong danh lira str dung transistor.
Khi khoa K déng (CTM déng):
T1 dan
Dong kich di tir duong éc-quy 2>CTM 2>R;~>cuc E cua T;=>cuc B cua T;=>khoa

K->am ac-quy.
T2 dan
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Dong kich di tir dwong ac-quy—>R;>cuc E ciia T;>cuc C ciia T,>Rz>cuc B cia
T,>cuc E cua T,~>am ic-quy

>C6 dién qua cudn so cap

Dong dién di qua cudn so cép tir dwong ac-quy>Rq>cudn so cadp>cuc C ciua T,~>cuc E
ctiia T,~>am dc-quy.

Khi khéa K m¢ (CTM doéng):

T1 ngat

Do khoa K md nén khong c6 dong kich dén cuc B cta T1
T2 ngit
Do T, ngit nén khong c6 dong dién qua Rz, R,>nén khong cd dong kich T,.
>Khong c6 dién qua cudn so cip (do T, ngat->hd mach)
7.4.2 Mach 6n dinh dién ap (tiét ché) trén 6to:
Tim hiéu nguyén ly 1am viéc ctia Bj tiét ché:
Trude khi tim hiéu nguyén 1y lam viéc cua Bo tiét ché ching ta s& on lai cac kién
thace: Tiét ché c6 nhiém vy lam gi, hoat dong chung cua tiét ché trong hé théng nap dién
(chu y: Hé théng nap dién hoan toan khac v6i hé thong nap hoa khi trong déng co xing,

nap khong khi trong dong co Diesel). Tir dudi ddy hé théng nap dién s& duoc goi tit 1a hé

thdng nap.
Hinh 7.11: Hé théng nap dién.
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Hé thong nap san suét ra dién ning dé cung cap ngudn dién can thiét cho cac phu tai
dién va dé nap dién cho dc-quy khi dong co cua xe hoat dong. Ngay sau khi dong co khoi
dong, day dai dan dong s& lam cho may phat hoat dong.

Hé thong nap bao gdm: May phat dién, Ac-quy, dén bao nap, cong tic may.

Hoat dong cua hé théng nap cé thé duoc tom tit nhu sau:

Khi dong co hoat dong—=>truc khuyu quay—>puly truc khuyu quay—=>puly truc khuyu
truyén dong dén cac phu tai khac trong d6 c6 may phat bang diy dai. Diéu nay 1am cho
may phat quay theo truc khuyu.

May phét quay 1am sinh ra dién xoay chiéu 3 pha.

L

O/W

Hinh 7.12: May phat dién xoay chiéu 3 pha.
Cach méc trong mdy phét xoay chiéu 3 pha 1a cach mic hinh sao ma ta da hoc & mén

k¥ thuat dién:

VNNV

]
_—
=

NN AN

—= E
Hinh 7.13: Cach dau day trong may phat dién xoay chiéu 3 pha.
Nguyén ly hoat dong ctia may phat nhu sau: Khi rotor (1a 1 nam cham) quay->cac

cudn day stator s& sinh dién. Dong dién nay 1a dong dién xoay chiéu 3 pha.
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Nhu ching ta d4 biét dién st dung trén 6t6 1a dién 1 chiéu, nén ta can c6 1 thiét bi dé
chinh dong dién xoay chiéu thanh dién mot chiéu. Chiing ta c6 Bo chinh lyu gom 6 di-6t
c6 nhiém vy lam nhu vay.

Churc nang chinh luu: Hé théng dién cua 6t6 st dung dong dién mot chiéu. Do dé
mot bo chinh luu (ndn dong; ky hiéu trong hinh 13 s6 1) s& thay d6i dong dién xoay chiéu

do stator phét ra thanh dong dién mét chiéu.

L ? <
Aoy Ao e

/A /i

Hinh 7.14: Bo chinh luu.

Chung ta gia st rotor 1a 1 nam cham vinh ctru (tirc 1a d6 tir tinh cia nam cham 1a cb
dinh, ching ta khong can thiép dugc). Khi dong co quay véi toe d6 thip thi dién ap may
phat phat ra thp, khi téc d6 dong co cao thi dién 4p may phét phat ra cao. Nhu vay, dién
ap phat ra ciia may phat néu st dung rotor 1 nam cham vinh ctru s& phu thudc vao toc do
dong co.

Vi thé dé dién ap may phat khong phu thudc toc do dong co ngudi ta da khong sir
dung 1 nam chdm vinh ctru, thay vao d6 nguoi ta sit dung rotor 1a 1 nam cham dién. Su
khac nhau co ban cua 1 nam cham vinh ctru va 1 nam cham dién la nam cham dién
chung ta dé dang diéu khién duoc. Khi ta cip dién cho cudn day rotor (con dugc goi la
cudn kich) thi rotor s& thanh 1 nam cham, khi ta khong cip dién thi né don gian chi la 1
khéi kim loai.

Theo hinh 5.14 dé cap dién cho cudn day kich tir, ta cip dwong vao chan F &m vao

chan E 1a cudn kich c6 dién—>rotor thanh nam cham dién.
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4,

Hinh 7.15: B9 tiét ché.

Tom lai, Bo tiét ché hoat dong nhu sau: Khi dong co quay téc do thap>dién ap may
phat phat ra thAp>Bo tiét ché s& cip dién cho cudn kich->1am cho rotor thanh nam cham
dién—>1am cho dién ap may phat phat ra bit dau 1én cao.

Khi dong co quay téc d6 cao>dién ap may phat phat ra cao>Bo tiét ché s& ngit
dién cudn kich=>1am cho rotor thanh 1 khéi kim loai >1am cho dién ap may phat phat ra
ha xubng.

Chinh diéu nay s& lam cho dién ap phat ra cua may phat dugc giit 6n dinh ¢ 1 mirc
tinh toan trudec.

Mach sau déy 1a tiét ché st dung 2 transistor NPN:

Cong tic may

o~
Rge] R4H] gA R,
I
% . ||\/Zf_ﬁ:|\ Deén i Ac-quy

) 1

Hinh 7.16: So db tiét ché on ap trong hé théng nap dién 6to.

Khi dién 4p &c-quy thip:

D1 ngat

Vi dién ap ac-quy thap nén chua du dé lam cho di - 6t zen — no D1 din ngugc.
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T1 ngat

Vi D1 ngat nén ngat dong kich dén cuc B cta T1.

T2 dan

Dong kich di tir duong ac-quy >CTM >R4->cuc B cia T2->cyc E ctia T2>4m ac-

quy.
—2>bén sang

Dong dién qua dén di tir dwong dc-quy “>R,>deén—> cuc C cua T2->cuc E cia T2>am

ac-quy.
Khi dién 4p dc-quy cao:
D1 dan

Vi dién &p ac-quy cao nén du dé lam cho di - 6t zen — no D1 dan nguoc.

T1 dan

Dong kich di tir duong dc-quy >CTM->R1->D1-> cuc B cua T1->cuc E cia T1>am

ac-quy.
T2 ngit

ViT1 dan = cuc B ctia T2 dugc ndi vé mat > dang ap 2 déu cuc B va E cua T2

>Dén tit

Do T2 ngét nén ho mach gitra cuc C va cuc E ctia T2-> ho mach qua dén.

7.5 Cac bai tap

Bai tap 1:
Néu nguyén 1y hoat dong ctia mach dién IC hé théng danh lta sau:
IG/SW
. 1

Cudn cam bién

[eniter

Bobine
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Chuwong 7: Transistor BJT

Bai tap 2:
Néu nguyén 1y hoat dong ctia mach dién IC hé théng danh lta sau:
1

I 1—e

R

\ St GL g‘é_.
|
|

“[] [ .

R4
||
T I —
LA D
1 > 2
— 2 N T RS:I

AN
I
I

If.i-"

D. T3
D R; s _{ ) :
e ) 2 LR, A
= 1
T ¢ 1 ) AN
AN D> ' R: N St
1
Cém bién e I?-;I |
dién tir
Bai tap 3:
Néu nguyén 1y hoat dong ctia mach dién IC hé théng danh lta sau:
IG/SW Ry
— —
L
N ;
I N2
1 : 7 - RS ‘»"? 1 A
| i Dl  I— "
! i RIT R2 |
| | 3 D5 |
1 [
=1 o Z~ |
1 é : R4 ﬁ —
L 2R — T
- : N c2|
1 ] 1 :
- YN R7 | RS i
; p2 |[p3 ROL L |
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Bai tap 4:
Néu nguyén 1y hoat dong ctia mach dién IC hé théng danh lira sau:
IG/SW R

Pén bd

chia dién

———

£

-

Delco Igniter

Bai tap S:
Néu nguyén ly hoat dong ctia mach dién IC hé théng danh lta sau:

[ ! Pén bg
SW | R: Ro C 3107 -

I ' chia dién
— ;

e Fe— I Kl l"":t
L e T ! :

K " : WY Vs o
Relay de D, N - C :? g‘ !
I

o

N

7
—

: K

E"I 1

__”
".N
__f__ - —
z
7~
oL

P———

Bai tap 6:
Cho mach dién tiét ché nhu sau:
a. Néu nguyén ly hoat dong ctia mach dién tiét ché ctia hé thong nap dién trén.
b. Gia sir tiét ché trén dang on 4p & muc dién ap 1a 14V, gia s ta can diéu chinh R2

sao cho muc dién 4p On 4p ctia may phat 13 phat 1a 16V, thi gi4 tri R2 can diéu
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Chuwong 7: Transistor BJT

chinh 14 nhu thé nao? (Luu y: Chi thay d6i R2, R2 tinh theo gid tri ¢6 sin trong

mach di¢n, va trong bai tap).

c. Gia str tiét ché trén dang 6n 4p & murc dién ap 1a 14V, gia sir ta can diéu chinh R1
sao cho mirc dién 4p 6n ap ctia may phat 1a phat 1a 16V, thi gia tri R1 can diéu
chinh 14 nhu thé nao? (Luu ¥: Chi thay d6i R1, R1 tinh theo gi tri ¢6 sin trong
mach dién, va trong bai tap).

d. Gia str tiét ché trén dang 6n 4p & mirc dién ap 1a 14V, gia sir ta can diéu chinh
dién ap m& VD1 sao cho muc dién ap 6n ap cua may phat 1a phat 1a 16V, thi gia
tri VD1 can diéu chinh 13 nhu thé nao? (Luu ¥: Chi thay déi VD1, VD1 tinh theo
gia tri 6 san trong mach dién, va trong bai tap).

Bai tap 7:
Cho mach dién tiét ché nhu sau:

a. Né&u nguyén Iy hoat dong ctia mach dién tiét ché cua hé théng nap dién trén.

b. Gia st tiét ché trén dang 6n 4p & muc dién ap 1a 14V, gia sir ta can diéu chinh R2
sao cho mirc dién 4p 6n ap clia may phat 1a phét 1a 15V, thi gia tri R2 can diéu
chinh 14 nhu thé nao? (Luu y: Chi thay d6i R2, R2 tinh theo gié tri ¢6 san trong

mach dién, va trong bai tap).
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Chuwong 7: Transistor BJT

. 1
7~ 7K 7S [
7~ 78 7S

c. Gia str tiét ché trén dang 6n 4p & murc dién ap 1a 14V, gia sit ta can diéu chinh R1

sao cho mirc dién 4p 6n ap ctia may phat 1a phat 1a 15V, thi gia tri R1 can diéu

chinh 13 nhu thé nao? (Luu y: Chi thay d6i R1, R1 tinh theo gia tri ¢6 san trong

mach dién, va trong bai tap).

Gia st tiet ché trén dang 6n ap & muc dién 4p 1a 14V, gia st ta can di€u chinh

dién ap m& D1 sao cho muc dién ap 6n 4p cia may phat 1a phat 13 15V, thi gia tri
D1 can diéu chinh 14 nhu thé nao? (Luu y: Chi thay d6i D1, D1 tinh theo gia tri co

san trong mach dién, va trong bai tap).

Bai tip 8:

Néu nguyén 1y hoat dong ctiia mach di¢n tiét ché cua hé théng nap di¢n sau:

G|
l.’] []R3 H ZS _
| K& [
Bl AU G
R el h
1 | N 7: ZS R2E| K [ RSIJ . e SD:’
Bai tap 9:

Néu nguyén ly hoat dong ctia mach dién tiét ché ctia hé théng nap dién sau:
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Chuwong 7: Transistor BJT

Charging fuse
s

| __Charging warning lamp
I I
—— 1
T AN, &L R« R
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] 1
v D, ‘\T? I; N C \
> |2~ T) D!
D ! rd rg :
b ]
Wi S : _{R:,,'_ 7 Ry | R
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o 1
Bai tap 10:
Cho mach dién tiét ché nhu sau:
" —
B+ IG/SW
R, | |R, Ko Rs
AN D
) TI p
_ 2 _
’ T2 |
R ) |
R; 4 A Wy |
Rr Ri) D 313 p—
A I /
% Rio Ij R

L

a. Né&u nguyén ly hoat dong ctia mach dién tiét ché cua hé théng nap dién trén.

b. Gia st tiét ché trén dang 6n 4p & muc dién ap 1a 14V, gia sir ta can diéu chinh R3
sao cho mirc dién 4p 6n ap clia may phat 1a phét 1a 16V, thi gia tri R3 can dicu
chinh 14 nhu thé nao? (Luu y: Chi thay d6i R3, R3 tinh theo gi tri ¢6 sin trong
mach dién, va trong bai tap).

c. Gia str tiét ché trén dang on 4p & mirc dién ap 1a 14V, gia st ta can diéu chinh R1

sao cho mirc dién 4p 6n ap clia may phat 1a phét 1a 16V, thi gia tri R1 can diéu

chinh 14 nhu thé nao? (Luu y: Chi thay d6i R1, R1 tinh theo gi tri ¢6 sin trong

mach dién, va trong bai tap).
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Chuwong 7: Transistor BJT

d. Gia str tiét ché trén dang 6n 4p & murc dién ap 1a 14V, gia sir ta can diéu chinh
dién ap md D1 sao cho muc dién ap 6n 4p cia may phat 1a phat 1a 16V, thi gid tri
D1 can diéu chinh 1a nhu thé nao? (Luu y: Chi thay doi D1, D1 tinh theo gia tri c6
san trong mach dién, va trong bai tap).
Bai tap 11:
Cho mach dién tiét ché nhu sau:

?i( W/SW

A L 24V

.« i

e o : ~ i

— I | g—

el e, AART
S 1 1 1

a. Néu nguyén Iy hoat dong ctia mach dién tiét ché cua hé théng nap dién trén.

b. Giai thich cong dung cua nat gat summer, winter (Goi y: Ching ta s€ gia sir cac
truomg hop R2=R3, R2>R3, R2<R3 dé coi mach hoat dong c6 thay ddi gi khdng)
Bai tap 12:

|

|

|

| BEl+1[+2[s [C |E[W

| OFF o o

'ZE INT o o | oo

i bl ]

| SRS,

| HI | o =

| M| O 0
— , W oto
—fL ““““““““ 1 I l
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CONG HOA XA HOI CHU NGHIA VIET NAM
Doc Lap — Tu Do — Hanh Phuc

Uy Ban Nhan Dan TPHCM
Truong CDKT Ly Tu Trong

PE THI KET THUC HQC PHAN LY THUYET
Bdc dao tgo: Cao ding
HQC PHAN: KY THUAT PIEN
HQCKY: I NAM HQC : 2011 - 2012
Lop: 10CPO — ... Ngay thi: / /
Thoi gian thi: 60 phat
DE 2

Cau 1: (5d)

Cho mach dién hé thng chiéu sang trén xe Toyota nhu sau:

Trong d6 dén diu c6 3 chan ra, 1 tim dén pha, va 1 tim dén c6t. Cong tic chinh dung dé

diéu khién dén dau. Cong tic chuyén dung dé diéu khién ché d6 pha — c6t — nhay dén.
Ro-le dén pha cot

Ro-le den dau -
4 3
3/ o = :/::
W2 W3
+B
| - 4
o ¢ ¢ ¢
| . A2 Al4 A12
1 2
— 2 T nlea He | wul we) eo L
OFF FLatH | OO O H H L
L | o o LOW o+o L '_3 t ’3
MEAD Oo+4+O01+0 HGH © 2]
: A1 - 2 = |Ae
Cong tac chinh Cong tac chuyen
= Peén bao pha @
As

Cho dién ap dc — quy la 11,8V, dién trd cac cudn day ro-le 12 10Q, tim dén pha co6 thong
s6 (12V — 60W); tim dén cbt ¢ thong s6 (12V — 55W). Dén bao pha co dién trd rat nho
0,5Q.
a. Giai thich y nghia ky hiéu ctia cong — tic chinh va cong — tic chuyén? (1d)
b. Gia sir dién tré tai cac tiép diém (trén ro-le, trén cac cong tic) bang 0. Tinh cuong
d6 dong dién I trong 2 truong hop cong — tic chinh bat HEAD, cdng — tic chuyén
1an luot bat dén pha (HI), va bat dén cbt (LO)? (1d)
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c. Gia st tai diém B day dién bi hong va bi cham vao am (cham mat suon) va luc
niy nguoi tai xé bat cong — tic chinh & ché 46 HEAD thi s& xay ra hién tuong gi?
Giadi thich? (1d)
d. Gia s tai diém nbi mat voi suon xe (A8) tiép xtc khong tét va ngudi ta do duoc
dién tro cta 2 dau tiép xac nay 1a 1 Q. Gia sir tat ca cac mdi ndi chd khac déu tét.
Viéc thiéu mat nhu vay c6 anh hudng dén mach dién hay khong? Giai thich? (1d)
e. Co 1 tinh hudng nhu sau: Van sir dung mach trén. Gia sir khi cong — tic chinh bat
HEAD, cbng — tic chuyén bat ché do dén cdt (LOW), ngudi tho thiy dén sang
mo, sau d6 nguoi nay do dién ap roi ¢ 2 dau tim dén cbt 1a 7,5V. Giai thich tai sao
c6 hién tugng trén? Cho biét cac cong tic déu tt, cac chd ndi A2, Al12, Al4,
All, A9, A8 déu duoc dau ndi tot. (1d)
Cau 2: (1,5d)
C6 6 bong dén gidng nhau c6 thong sd dinh mic (220V-100W). Hay vé& hinh cach mic 6
bong dén trén vao mang dién 3 pha ddi xting c6 dién ap diy 380V dé dén sang binh
thuong.
Cau 3: Bai tap dién xoay chiéu 1 pha (1,5d)
Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét
biéu thirc dién ap gitra 2 dau doan mach?
Cau 4: (2d)

Giai thich cac ky hi¢u sau:

- - - o o
12(@G) 12 (W) v
7[EAT
5 1
o
12GE) . \

) (b) 3 | 2
(a) (c)

| Q e

ST Relay

(Chu y: Sinh vién khong dwoc sir dung tai lidu).
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Ty Trong boc Lap — Ty Do — Hanh Phuc

PE THI KET THUC HQOC PHAN LY THUYET
Bdc dao tao: Cao ding
HQC PHAN: KY THUAT PIEN
HQCKY: I NAM HQC : 2011 - 2012
Lép: 10CPO — ... Ngay thi: / /
Thoi gian thi: 60 phut
BE 1

Cau 1:
Cho mach dién hé théng chiéu sang trén xe Toyota nhu sau:
Trong d6 dén dau c6 3 chén ra, 1 tim dén pha, va 1 tim dén cbt. Cong tic chinh

dung dé diéu khién dén dau. Cong tic chuyén dung dé diéu khién ché d6 pha — cdt

—nhay dén.
ro-le dén diu Pen dau Pén bao pha lén
" PO | —,LO tap-1o
—D:}—Q"{ T s a\..r.——{_ HI ‘ 2
W | - HI I e
e o — — =
ro-le den duol _£ 2. B . ..
? 3 Den dum
—] ?{)—11 oo 8
L] o o
ot ,:l. 'A2 | Al13 Al4]| A1 AT
. T|H|B HF |HUlHLIBD| .
OFF FLASH | oo o | Cong tac
TAIL o o LOWY Get—0 | chuven
HEAD | —1C—T HIG H .
Céng tac E1 1 J'Ag
- chinh = =

Cho dién 4p ac — quy la 11,8V, dién tré cac cudn day ro-le 12 10Q, tim dén pha co
thong s6 (12V — 60W); tim dén cbt c6 thong s (12V — 55W). Pén bao pha co dién
tré rat nho 0,5Q.
a. Giai thich y nghia ky hiéu ctia cong — tic chinh va cong — tic chuyén? (1d)
b. Gia st dién tro tai cac tiép diém (trén ro-le, trén cac cong tic) bang 0. Tinh
cuong do dong dién I trong 2 truong hop cdng — tic chinh bat HEAD, cong
— tic chuyén 1an lugt bat dén pha (HI), va bat dén cdt (LO)? (1d)
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c. Gia st tai diém B day dién bi hong va bi cham vao am (cham mat suon).
Néu luc nay Tai xé bat cong — tic chinh ¢ ché d6 HEAD va bat cong — tic
chuyén & ché do dén pha HIGH thi dén bao pha trén tap — 16 ¢6 sang hay
khong? Giai thich tai sao? (1d)

d. Gia st tai diém nbi mat voi sudn xe (A9) tiép xtic khong tot va ngudi ta do
dugc dién tro cua 2 dau tiép xtic nay 1a 1 Q. Gia st tit ca cac mbi ndi chd
khac déu tét Viéc thiéu mat nhu vay c6 anh huong dén mach dién hay
khong? Giai thich? (1d)

e. Co61 tinh huéng nhu sau: Van sit dung mach trén. Gia st khi bat cong — tic
chinh & HEAD va cong — tic chuyén & ché do dén cbt (LO), nguoi tho thiy
dén sang mo, sau d6 nguoi ndy do dién 4p roi & 2 dau tim dén cdt 1a 7,5V.
Giai thich tai sao c6 hién tuong trén? Cho biét cac cong tac déu tot, cac chd
nbi A2, A3, A9, All, Al12, A13, Al4 déu duoc dau ndi tét. (1d)

Cau 2: (1,54d)

C6 6 bong dén gidng nhau c6 théng sd dinh mue (110V-100W). Hay vé hinh cach
mic 6 bong dén trén vao mang dién 3 pha dbi xtimg c6 dién ap day 380V dé dén
sang binh thuong.

Cau 3: (1,54d)

Cho dong dién i=5v/2sin(100xt) (A) chay qua doan mach gém R=10Q; X.=10Q.
Viét biéu thuc dién ap gitra 2 dau doan mach?

Cau 4: (2d)

Giai thich céc ky hi¢u sau:

0 - (BAT)
| ® o n‘:
=
S 15A
STOP
739
! 2

H2 56 g
v oL e
= 3| 2‘ ) )
(a) (b) n‘c gl
(©) (d)
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(Chu y: Sinh vién khong dwoc sir dung tai li¢u).
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

Cau 1

DE THI KET THUC HOC PHAN LY THUYET
HQC PHAN: KY THUAT PIEN
HOCKY: I NAM HOC : 2012 - 2013
Khéi l6p: 11CPO - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Sinh vién khéng s dung tai liéu)

be 1
(6 diém) ,
Cho mach dién h¢ thong chi€u sang co ban trén 6t6 nhu sau:
0”0 ®—| |
B
B | IG | ST
OFF C
ON Ot
X START | o o _ -
I : 123 ]4|5]|6
- Cong tac 1 n
ON o—0 0 O
OFF O )
Cong tac 2 J_—

Ro-le 1 Pén 2

| oo R
0

Cho dién ap ac — quy la 11V, dién tr¢ tai cac chd tiép xuc béng 0, dién trd cac cudn day
ro-le 12 10Q, dién tré bong dén 1a 15 Q

a.
b.
C.

Giai thich y nghia cia cong tic 1 va cong tac 22 (1 diém)

Néu hoat dong cua mach khi cong tic 1 bat ON, cong tac 2 bat ON? (1 diém)

Tinh cuong d6 dong dién qua dén 1 trong truong hop cong tac 1 bat ON, cong tic
2 bat ON? (1 diém)

Gia st mach bi cham qgiﬁ’a diém B va C > Hoat dong cua mach thay ddi nhu thé
nao? Gidi thich? (1 diém)

Gi,él s mach bi cham gifrg chéan 4 va chan 6 - Hoat dong ctia mach thay ddi nhu
thé nao? Giai thich? (1 di€ém)
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f. Gia stt mach bi cham gitta chan 1 va chan 4> Hoat dong ctia mach thay dbi nhu
thé nao? Giai thich? (1 diém).
Cau 2: (1,5 diém)
C6 6 bong deén gibng nhau c6 thong s dinh mic (110V-100W). Hay v& hinh cach mic 6
bong dén trén vao mang dién 3 pha dbi ximg c6 dién 4p day 380V dé dén sing binh

thuong.

Cau 3: (1,5 diém)
Cho dong dién i=5~.,“'§sin(‘1007rt) (A) chay qua doan mach gdm R=10Q; X=10Q. Viét
bicu thirc dién 4p gitra 2 dau doan mach?

Cau 4: (1 diém)
Giai thich cac ky hi¢u sau:
(BAT)

m -
I o °© 'l
=
154
STOP
75
! 2

56 _
H2 §
¥ \ % & 15(35)
= |
@ ® :
() (d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

Cau 1

DE THI KET THUC HOC PHAN LY THUYET
HQC PHAN: KY THUAT PIEN
HOCKY: I NAM HOC : 2012 - 2013
Khéi l6p: 11CPO - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Sinh vién khéng s dung tai liéu)

bé 2
(6 diém) ,
Cho mach dién h¢ thong chi€u sang co ban trén 6t6 nhu sau:
0”0 ®—| |
B
B | IG | ST
OFF C
ON Ot
X START | o o _ -
I : 123 ]4|5]|6
- Cong tac 1 n
ON o—0 0 O
OFF O )
Cong tac 2 J_—

Ro-le 1 Pén 2

| oo R
0

Cho dién ap ac — quy la 12V, dién tr¢ tai cac chd tiép xuc béng 0, dién trd cac cudn day
ro-le 12 10Q, dién tré bong dén 1a 15 Q

a.
b.
C.

Giai thich y nghia cia cong tic 1 va cong tac 22 (1 diém)

Néu hoat dong cua mach khi cong tic 1 bat ON, cong tac 2 bat OFF? (1 diérn)
Tinh cuong d6 dong dién qua dén 2 trong truong hop cong tac 1 bat ON, cong tic
2 bat OFF? (1 diém)

Gia st mach bi cham qgiﬁ’a diém B va C > Hoat dong cua mach thay ddi nhu thé
nao? Gidi thich? (1 diém)

Gi,él s mach bi cham gifrg chéan 4 va chan 5 - Hoat dong ctia mach thay ddi nhu
thé nao? Giai thich? (1 di€ém)
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f. Gi;él str mach bi cham giﬁgl chan 2 va chan 4> Hoat dong ctia mach thay dbi nhu
thé nao? Giai thich? (1 diém)

Cau 2: (1,5 diem) ,
C6 6 bong dén gidong nhau c6 thong s6 dinh mire (220V-100W). Hay v& hinh cach mac 6
béng dén trén vao mang dién 3 pha doi xung c6 dién &p day 380V d€ deén sang binh

thuong.

Cau 3: Bai tap dién xoay chiéu 1 pha (1,5 diém)
Cho dong dién i=5~.,“'§sin(‘1007tt) (A) chay qua doan mach gdm R=10Q; X=10Q. Viét
bicu thirc di€n &p gilra 2 dau doan mach?

Cau 4: (2 diém)
Giai thich cac ky hi¢u sau:

- - - ® o
12(@G) 12 (W) v
7[EAT
5 1
o
12 (AE) . \

(b) 3 | 2
(a) (c)

ST Relay

~ W-8B
o | é
=
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HOC PHAN LY THUYET
Bdc dao tgo: Cao ding
HQC PHAN: KY THUAT DIEN

HQC KY: | NAM HQC : 2013 - 2014
Khéi 16p: 12CPO - 1, 2 Ngay thi: / /
Thei gian thi: 90 phut
bel:

Cau 1: (5 diem) ,
Cho mach dién hé thong chiéu sang co ban trén 6t6 nhu sau:
Ro-le 2

Ro-le 1 oo ® I T
0O

L)

B | IG | ST
OFF At
—— ON O O
" START | OO o
—_— , 1 2 3 4 5
T Cong tac 1
OFF o 0 | O—T0
— ON o 0
Cong tac 2 —

Cho dién ap ac — quy la 11V, dién tro tai cac chd tiép xtic bang 0, dién tré cac cudn day
ro-le 12 10Q), dién tré bong dén 1a 15 Q
. Giai thich ky hiéu cong tic 1, cong tac 22 (1 diém)
b. Tinh cuong do dong dién qua bong dén khi cong tac 1 bat ON va cong tic 2 bat
OFF. (1 diem)
C. Gia su mach bi dut tai A, néu nguyén ly hoat dong cua mach dién lic nay? (1
diém)
d. Gia str nguoi ta gan thém cong tac 3 nhu hinh dudi, mach dién hoat dong nhu thé
nao khi cong tac 3 bat co dinh ¢ trang thai ON 1? (1 diém)
€. Gia su nguoi ta gan thém cong tac 3 nhu hinh dudi, mach dién hoat dong nhu thé
nao khi cong tac 3 bat co dinh ¢ trang thai ON 2? (1 di€m)
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Ro-le 2

Ro-le 1 A ® | T

-0
{0 | S
B 1G ST
OFF
—— | ON [ e — 112]3
" START | o O 0 ON 1| oo
1
Cong tac 1 PN 2f © 0
‘ 1 ) 3 A s Cong tac 3 1
~ OFF O 0 | 00
ON O 0
Céng tic 2 —4

Cau 2: (1,5 diém)
C6 6 bong dén giébng nhau c6 thong sd dinh mirc (110V-100W). Hay trinh bay céach tinh
v& hinh cach mic 6 bong dén trén vao mang dién 3 pha dbi xtimg c6 dién 4ap day 380V dé
den sang binh thuong.
Cau 3: (1,5 diém)
Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét
biéu thirc dién ap gitra 2 dau doan mach?
Cau 4: (2 diém)
Giai thich cac ky hi¢u sau:

(BAT)

m |
| G} (<] &
=
15A
STOP
739
! 2

56 _
H2 3
v oL e
- | 2
(a) (b) I z
(©) (d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HOC PHAN LY THUYET
Bdc dao tgo: Cao ding
HQC PHAN: KY THUAT DIEN

HQC KY: | NAM HQC : 2013 - 2014
Khéi 16p: 12CPO - 1, 2 Ngay thi: / /
Thei gian thi: 90 phut
be2:

Cau 1: (5 diem) ’
Cho mach dién hé thong chiéu sang co ban trén 6t6 nhu sau:

Ro-le 1 Pen 1
||
e o I
750 L™, Peén2
B |16 | sT Ro-le 2
OFF — b A
—— | ON gy
" START | o O o
1

I Cong tic

1| 2] 3| 4]s5
OFF O 0 | o0
ON o 0
Cong tac 2

Cho dién ap ic — quy la 13V, dién tro tai cac chd ndi bang 0, dién trd cac cudn day ro-le
12410Q2, dién tré bong dén la 15Q
. Giai thich ky hiéu cong tic 1, cong tac 22 (1 diém)
b. Tinh cuong do dong dién qua bong den 1 khi cong tac 1 bat ON va cong tic 2 bat
ON. (1 diem)
C.  Gia st mach bi dut tai A, néu nguyén ly hoat dong ciia mach dién l0c nay? Gidi
thich? (1 diém)
d. Gia str nguoi ta gan thém cong tac 3 nhu hinh dudi, mach dién hoat dong nhu thé
nao khi cong tac 3 bat c6 dinh ¢ trang thai ON 1? (1 di€ém)
€. Gia su nguoi ta gan thém cong tac 3 nhu hinh dudi, mach dién hoat dong nhu thé
nao khi cong tac 3 bat co6 dinh ¢ trang thai ON 2? (1 di€ém)
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Ro-le 1 Deén 1

o e

W——-l ey ;Bénz
B [ 16 [ sT Ro-le 2
OFF | 1
—— | ON ) 11213
i | START | O=—=—0O=——t—0 ON 1| ot o
1
Cong tac 1 ON 2| o 0
., L
Congtac 3 _=
— 1| 2| 3| 4| 5
OFF o 0| o0
ON 0, 0]

Coéng tic 2 4

Cau 2: (1,5 diém)

C6 6 bong dén giébng nhau c6 thong sd dinh mirc (220V-100W). Hay trinh bay céach tinh
chon va v& hinh cach mic 6 bong dén trén vao mang dién 3 pha ddi xtng c6 dién ap day
380V dé deén sang binh thuong.

Cau 3: Bai tap dién xoay chiéu 1 pha (1,5 diém)

Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét
biéu thirc dién ap gitra 2 dau doan mach?

Cau 4: (2 diém)

Giai thich cac ky hi¢u sau:

- - - o o
12(@G) 12 (W) v
7[EAT
5 1
o
12 (AE) . \

) (b) 3 | 2
(a) (c)

| Q e

ST Relay
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQOC PHAN LY THUYET
HOQC PHAN: KY THUAT DPIEN
HOC KY: I NAM HQC : 2011 - 2012
Khoilop: 110 —... Ngay thi: / / Thoi gian thi: 90 phdt
(Hoc sinh khong dwoc swr dung tai liéu)

Cau 1: (5 diém)

Cho mach dién hé thong chiéu sang co ban trén 6td nhu sau:

Ro-le 2 .
Rode 1 Pén
o-le o
v { 8 )—l |
B
OO -
B IG ST
OFF At C
—— ON L ——)
" START | Ot o
—_ . 1 2 3 4 5
- Cong tic 1
OFF o) 0 | o0
— ON O 0

Cong tac 2 J_

Cho dién ap dc — quy 1a 11V, dién tré tai cac chd tiép xuc bang 0, dién trd cac cudn day
ro-le 1a 10 Q), dién tré bong dén 1a 15 Q
a. Giai thich ky hiéu cong tic 1, cong tac 22 (1 diém)
b.  Tinh cuong d6 dong dién qua bong dén khi cong tic 1 bat ON va cong tic 2 bat
OFF. (1 diém)
C. Gia sir mach bi dut tai A - Hoat dong cia mach thay ddi nhu thé nao? Giai
thich? (1 diém)
d. Gia sir mach bj ndi tit 2 diém B va C > Hoat dong ctuia mach thay dbi nhu thé
nao? Giai thich? (1 diém)
€. Gia st mach bi cham mat tai diém C > Hoat dong cua mach thay ddi nhu thé

nao? Giai thich? (1 diém)
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Céau 2: (1,5 diém)

C6 6 bong deén gibng nhau c6 thong s dinh mic (110V-100W). Hay v& hinh cach mic 6
bong dén trén vao mang dién 3 pha dbi ximg c6 dién 4p day 380V dé dén sing binh
thuong.

Cau 3: (1,5 diém)

Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gom R=10Q; X~10Q. Viét
biéu thirc dién ap giira 2 dau doan mach?

Cau 4: (2 diém)

Giai thich cac ky hi¢u sau:
(BAT)

m -
| © o n‘:
=
154
STOP
75
! 2

56 .
H2 §
v oL e
= 3| 2‘ ) )
(a) (b) o« z
() (d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQOC PHAN LY THUYET
HOQC PHAN: KY THUAT DIEN
HOC KY: I NAM HQC : 2011 - 2012
Khoilop: 110 —... Ngay thi: / / Thoi gian thi: 90 phdt
(Hoc sinh khong dwoc swr dung tai liéu)

Cau 1: (5 diem) ,
Cho mach dién hé thong chiéu sang co ban trén 6t6 nhu sau:

Ro-le 1 Denl

130 (W, Peén?

By ;
B [ 1G [ sT Ro-le 2
OFF = A
_— ON [® ——
" START | e 0
—_ . 1 2 3 4 5
Céng tac 1
‘ OFF 0, O 0, 0
— ON 0 0
Coéng tic 2 —4

Cho dién 4p 4c — quy 1a 13V, dién tré tai cac chd ndi bang 0, dién tré cac cudn day ro-le
12410Q2, dién tré bong dén la 15Q
. Giai thich ky hiéu cong tic 1, cong tic 2? (1 diém)
b.  Tinh cudong d6 dong dién qua bong dén 1 khi cong tic 1 bat ON va cong tac 2 bat
ON. (1 diém)
C. Gia sir mach bi dut tai A - Hoat dong cia mach thay ddi nhu thé nao? Giai
thich? (1 diém)
d. Gia sir mach bi ndi tit 2 diém A va B > Hoat dong ctuia mach thay dbi nhu thé
nao? Giai thich? (1 diém)
€. Gia st mach bi cham mat tai diém A - Hoat dong cua mach thay ddi nhu thé
nao? Giai thich? (1 diém)

Cau 2: (1,5 diém)
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C6 6 bong dén gidng nhau c6 théng sb dinh muc (220V-100W). Hay v& hinh cach mic 6
bong dén trén vao mang dién 3 pha dbi ximg c6 dién 4p day 380V dé dén sang binh
thuong.

Cau 3: Bai tap dién xoay chiéu 1 pha (1,5 diém)

Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gom R=10Q; X~10Q. Viét
biéu thirc dién ap giira 2 dau doan mach?

Cau 4: (2 diém)

Giadi thich cac ky hiéu sau:

- - - o o
12(G) 12 (M) v
7[EAT
5 1
o

. (b) 3 | 2
(a) (c)

| Q LB

ST Relay

(d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

DPE THI KET THUC HQC PHAN LY THUYET
HQC PHAN: KY THUAT DIEN

HOC KY: I NAM HQC : 2012 - 2013
Khéi l6p: 12TC-O - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Hoc sinh khong dwoc swr dung tai liéu)
DE 2

Cau 1: (5 diém)

Cho mach dién hé thong chiéu sang co ban trén 6td nhu sau:

Ro-le 1 ben 1
||
oo I
S , (W, Dén2
B )
B [ 1G [ sT Ro-le 2
OFF = A
_— ON (o
| START | e 0
— . 1 2 3 4 5
T Céng tac 1
OFF 0, O 0, O
— ON 0 0
Céng tic 2 —4

Cho dién 4p 4c — quy 1a 13V, dién tré tai cac chd ndi bing 0, dién tré cac cudn day ro-le
1210Q2, dién tré bong dén la 15Q
. Giai thich ky hiéu cong tic 1, cong tac 22 (1 diém)
b.  Tinh cudong d6 dong dién qua bong dén 1 khi cong tic 1 bat ON va cong tic 2 bat
ON. (1 diém)
C. Gia st mach bi dut tai A - Hoat dong cia mach thay ddi nhu thé nao? Giai
thich? (1 diém)
d. Gia sir mach bi ni tat day 1 va day 4 cia CT2 - Hoat dong ciia mach thay doi
nhu thé nao? Giai thich? (1 diém)
€. Gia sir mach bi ndi tat day 2 va day 4 ctia CT2 - Hoat dong ciia mach thay doi
nhu thé nao? Giai thich? (1 diém)

Cau 2: (1,5 diém)
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C6 6 bong dén gidng nhau c6 théng sb dinh muc (220V-100W). Hay v& hinh cach mic 6
bong dén trén vao mang dién 3 pha ddi xing c6 dién 4p day 380V dé deén sang binh
thuong.

Cau 3: Bai tap dién xoay chiéu 1 pha (1,5 diém)

Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gom R=10Q; X~10Q. Viét
biéu thirc dién ap giira 2 dau doan mach?

Cau 4: (2 diém)

Giadi thich cac ky hiéu sau:

- - - o o
12(G) 12 (M) v
7[EAT
5 1
o

. (b) 3 | 2
(a) (c)

| Q LB

ST Relay

(d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQC PHAN LY THUYET
HQC PHAN: KY THUAT DIEN

HOC KY: I NAM HQC : 2012 - 2013
Khéi l6p: 12TC-O - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Hoc sinh khong dwoc swr dung tai liéu)
PE 1

Cau 1: (5 diém)

Cho mach dién hé thong chiéu sang co ban trén 6td nhu sau:

Ro-le 2 .
Rode 1 — Pén
o-le
o :8)—' |
B
o9 .
B | IG | ST
OFF At C
—— ON S —
X START | Ot o
1

ON o, O

Cong tac 2 J_

Cong tic 1
I OFF o) 0 | o0

Cho dién ap dc — quy 1a 11V, dién tré tai cac chd tiép xuc bang 0, dién trd cac cudn day
ro-le 12 10Q), dién tré bong dén 1a 15 Q
. Giai thich ky hiéu cong tic 1, cong tac 2? (1 diém)
b.  Tinh cuong d6 dong dién qua bong dén khi cong tic 1 bat ON va cong tic 2 bat
OFF. (1 diém)
C. Gia st mach bi dut tai C - Hoat dong cia mach thay ddi nhu thé nao? Giai
thich? (1 diém)
d. Gia sir mach bi ndi tt 2 chan 1 va 2 clia cong tic 2-> Hoat dong ctia mach thay

d6i nhu thé nao? Giai thich? (1 diém)
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€. Gia sir mach bi ndi tat 2 chan 1 va 3 ciia cong tic 2 = Hoat dong ciia mach thay
d6i nhur thé nao? Giai thich? (1 diém)

Cau 2: (1,5 diém)
C6 6 bong dén gidng nhau c6 thong sd dinh mic (110V-100W). Hay vé& hinh cach mic 6
bong dén trén vao mang dién 3 pha ddi xtng c6 dién ap day 380V dé dén sang binh
thuong.
Cau 3: (1,5 diém)
Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét
biéu thirc dién ap giira 2 dau doan mach?
Cau 4: (2 diém)

Giai thich cac ky hi¢u sau:

@ - (BAT)
] (U] [&] Q\:
=
154
STOP
75
! 2

56 _
H2 3
v oL e
- | 2 ) )
(a) (b) = z
© (d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQOC PHAN LY THUYET
HOQC PHAN: KY THUAT DPIEN
HOC KY: I NAM HQC : 2013 - 2014
Khéi l6p: 13TC-O - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Hoc sinh khong dwoc sir dung tai li¢u)
PE 1

Cho mach dién hé thong chiéu sang co ban trén 6td nhu sau:

Ro-le Den
7ol
¢ i
1 2 3
B IG ST
OFF 1 2 I ONI1 Q0
—_— ON o S OFF I ON2 < O
; START | OO0 ON | o+ | | OFF
_I -
I Cong tic 1 Cong tac 2 JT_ Coéng thc 3 JT_

Hinh 1: Mach dién hé thdng chiéu sang co ban trén to.

Cau 1: (3 diém)
Cho mach dién nhu hinh 1, yéu cAu:
. Giai thich y nghia ky hiéu cong tic 3? (1 diém)
b. Trinh bay nguyén 1y hoat dong ctia mach di¢n khi CT1 ON, CT2 ON, CT3 OFF.
(1 diém)
C. Trinh bay nguyén 1y hoat dong cua mach dién khi CT1 ON, CT2 ON, CT3 ON1.
(1 diém)

Cau 2: (3 diém)

Cho mach di¢n nhu hinh 1, yéu cau:
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a. Trinh bay nguyén 1y hoat dong cua mach di€n khi CT1 ON, CT2 ON, CT3 ON2.
(1 diém)

b. Gia str chdn 1 CT2 cham chan 2 CT3 thi mach hoat dong nhu thé nao? Giai thich?
(1 diém)

C. Gia str chan 3 CT3 cham chan 2 CT3 thi mach hoat dong nhu thé nao? Giai thich?
(1 diém)

Céau 3: (1 diém)
C6 6 bong dén gidng nhau c6 thong sd dinh mic (110V-100W). Hay v& hinh cach mic 6
bong dén trén vao mang dién 3 pha ddi xtimg c6 dién ap day 380V dé dén sang binh

thuong.

Cau 4: (1 diém)
Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét

biéu thirc dién ap u giira 2 dau doan mach?

Cau 5: (2 diém)

Giai thich cac ky hi¢u sau:

o - (BAT)
] (U] (&) Q‘:
2
% (% S )
STOP
75
1% >
)

ST Relay

15(3C)

v |

3

2

|
(a) "
© (d)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM

Truong CDKT Ly Tu Trong Doc Lap — Tu Do — Hanh Phuc

DPE THI KET THUC HQC PHAN LY THUYET
HOQC PHAN: KY THUAT DPIEN
HOC KY: I NAM HQC : 2013 - 2014
Khéi l6p: 13TC-O - ...
Ngay thi: / / Thoi gian thi: 90 phut
(Hoc sinh khong dwoc swr dung tai liéu)
PE 2

Cho mach dién hé thong chiéu sang co ban trén 6t6 nhu sau:

3
Ro-le Den
[ o &
=
1 2
B IG 5T
OFF 1 2 ONI1 o—-0
1 ON PR OFF ON2 | ©
" START | OOt ON | o—0 OFF
_I r
:[ Cong tac 1 Cong tac 2 Cong the 3 —

Hinh 1: Mach dién hé thdng chiéu sang co ban trén to.

Cau 1: (3 diém)
Cho mach dién nhu hinh 1, yéu cAu:
. Giai thich y nghia ky hiéu cong tic 3? (1 diém)
b. Trinh bay nguyén 1y hoat dong ctia mach di¢n khi CT1 ON, CT2 ON, CT3 OFF.
(1 diém)
C. Trinh bay nguyén 1y hoat dong cia mach dién khi CT1 ON, CT2 ON, CT3 ON1.
(1 diém)

Cau 2: (3 diém)

Cho mach di¢n nhu hinh 1, yéu cau:
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a. Trinh bay nguyén 1y hoat dong cua mach di€n khi CT1 ON, CT2 ON, CT3 ON2.
(1 diém)

b.  Gia sir chan 1 CT2 cham chan 3 CT3 thi mach hoat dong nhu thé nao? Giai thich?
(1 diém)

C. Gia str chan 1 CT2 cham chan 2 CT3 thi mach hoat dong nhu thé nao? Giai thich?
(1 diém)

Céau 3: (1 diém)
C6 6 bong dén gidng nhau c6 thong sd dinh mirc (220V-100W). Hay vé& hinh cach mic 6
bong dén trén vao mang dién 3 pha ddi xtimg c6 dién ap day 380V dé dén sang binh

thuong.

Cau 4: Bai tap dién xoay chiéu 1 pha (1 diém)
Cho dong dién i=5+/2sin(100xt) (A) chay qua doan mach gdm R=10Q; X~10Q. Viét

biéu thirc dién ap gitra 2 dau doan mach?

Cau 5: (2 diém)

Giai thich cac ky hi¢u sau:

- - - o o
12(@G) 12 (W) v
7[EAT
5 1
o
12 (AE) . \

. (b) 3 | 2
(a) (c)

| Q LB

ST Relay

(d)
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S& Gido Duc va Pao Tao TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong boc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQC PHAN LY THUYET
HQC PHAN: KY THUAT PIEN TU
HQC KY: 11 NAM HQC : 2010 - 2011
Khéi l6p: 09CPO — ... Ngay thi: / / Thoi gian thi: 90 phat
(Sinh vién khéong dwoc sii dung tai ligu)

Cau 1: (4 diém)

Cho mach dién nhu hinh vé: (Pay la mach IC danh lira trén 6t6 cua hang TOYOTA, trong
d6 cam bién danh lira duoc thay bang khoé K).

E
D —_ :
Kj = dén Bo clua dién
IG
\ E Sz C? 5 é
B |U |
i |
Rs R W
|:| Rs I:| e, | ¥ U . lt{:| Ds N7 sC
aE [ ——
Ac-quy i \ K Dﬁj e
— 7 1 Ma T Rs
o | RN |
- 4 LR T
Dy T, - L f AN
Z~p, Rs N s,
—f |
e Ro _|

a. Khi khod K dong (cong tic may (CTM) déng) thi c6 dién qua cudn so cap W hay
khong? Giai thich? (1,5 diém)

b. Khi khoa K mé (cong tic may déng) thi co dién qua cudn so cap W, hay khdng? Giai
thich? (1,5 diém)

c. Néu cong dung cua ty C2, tu C3, di-6t D2, di-6t St2? (1 diém)

Cau 2: (4 diém)

98



Cho mach dién nhu hinh v&: (Pay la mach cua tiét ché ban dan trén 6to, trong d6 may phat
dién xoay chiéu duoc thay bang 1 ngudn dién thay di, cuon kich tir dugc thay biang bong
den).

CTM

a. Khi dién ap ngudn ic-quy thap (cong tic may dong) thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

b. Khi dién ap ngudn dc-quy cao (cdng tic may dong) thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

c. Néu cong dung cua di-6t D1, di-6t D2, dién tro R6, dién tro R7? (1 diém)
Cau 3: (2 diém)

Gia st ching ta ¢6 1 binh ac-quy 12V, 1 bo dién tré, day dién. Bé c6 1 ngudn dién c6 dién

ap 9V thi ta phai ddu mach dién nhu thé ndo, gia tri dién tro bang bao nhiéu? (2 diém)
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S& Giao Duc va bao Tao TPHCM
Truong CDKT Ly Tu Trong

CONG HOA XA HOI CHU NGHIA VIET NAM
boc Lap — Tu Do — Hanh Phdc

PE THI KET THUC HQC PHAN LY THUYET

Cau 1: (4 diém)

HQC PHAN: KY THUAT PIEN TU

HQC KY: Il NAM HOC : 2010 - 2011
Khéi l6p: 09CPO — ...
Ngay thi: / / Thati gian thi: 90 phat

(Sinh vién khong dwoc sii dung tai ligu)

Cho mach dién nhu hinh vé: (Pay la mach IC danh Ita trén 6td ctia hdng BOSCH, trong d6

cam bién danh lira duoc thay bang khoé K).

CTM Rs Pénbo
| | ia die
B!’IG chia dien
1 N .
- D R3 - i
: Ac-quy ! _ !
! R R2 D4 ] |
T ; T | Z D :
i R4 V. ZAN
[ : I 12 C‘;_E
K\ | T N T3 o
= | DAY | R7 RS |
: p2 |p3 RO L i
a. Khi khod K dong (cong tic may (CTM) déng) thi c6 dién qua cudn so cap W, hay

khong? Giai thich? (1,5 diém)

Khi khoa K ma (cong tac may dong) thi ¢ dién qua cudn so cap W, hay khdng? Giai

thich? (1,5 diém)

C.

Cau 2: (4 diém)

Néu cong dung cia tu C2, di-6t D2, di-6t D3, di-6t D5? (1 diém)
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Cho mach dién nhu hinh v&: (Pay la mach cua tiét ché ban dan trén 6to, trong d6 may phat
dién xoay chiéu duoc thay bang 1 ngudn dién thay ddi, cuon kich tir dugc thay biang bong
den).

e i

R1 ]
|
D2

a 1
iy QPEN 0 12

T R2 I:I RI:‘:I R4

a. Khi dién ap ngudn ic-quy thap (cong tic may dong) thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

b. Khi dién ap ngudn dc-quy cao (cdng tic may dong) thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

c. Néu cong dung cua di-6t D1, di-6t D2, dién tré R, dién tro R4? (1 diém)
Cau 3: (2 diém)

Gia st ching ta c6 1 binh dc-quy 12V, 1 b dién tré, day dién. Bé c6 1 ngudn dién c6 dién
ap 7V thi ta phai ddu mach dién nhu thé nao? (2 diém)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong boc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQC PHAN LY THUYET
HQC PHAN: KY THUAT DPIEN TU

, HQC KY: 11 NAM HQC : 2011 - 2012
Khéi I6p: 10CPO — ... Ngay thi: / / Thoi gian thi: 90 phut
(Sinh vién khéng s dung tai li¢u)
pé1

Cau 1: (4 diém)
Cho mach di¢n nhu hinh vé&: (Day I& mach IC danh lira trén 6t6 cua hang TOYOTA, trong
d6 cam bién danh lira dugc thay bang khoa K).

’Dlen bo
---------------- | chia dién

W,

Cong tic /
may

| 3N PR ———

Ac-quy —

a. Khi khoa K déng, cong tic may doéng thi c6 dién qua cudn so cap W, hay khong? Giai
thich? (1,5 diém)

b. Khi khod K ma, cong tic may dong thi co dién qua cudn so cap W, hay khong? Giai
thich? (1,5 diém)

c. Néu cong dung cua cac dién tro Ry, Ry, Rs, R,? (1 diém)

Cau 2: (4 diém)

Cho mach dién nhu hinh vé&: (Pay la tiét ché vi mach cua xe Kamaz, trong d6 may phat

dién xoay chiéu duoc thay bang 1 ngudn dién thay doi, cuon kich tir dugc thay bang bong

den).
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Céng tic may

- - =""-.._
— 1]
A
Rl[]] R4ﬁ RP
1
D _ v
N |/ L2 ® Pen : Ac-quy

< .

) L 1

a. Khi dién &p nguon ac-quy thap, cong tic may dong thi trang thai cua dén l1a gi? Giai
thich? (1,5 diém)

b. Khi dién &p ngudn dc-quy cao, cong tic méay dong thi trang thai cia den 1a gi? Giai
thich? (1,5 diém)

c. Neéu cong dung cua di-6t D1, cac dién trg Ry, Ry, R? (1 diém)
Cau 3: (2 diém)

Gia sir ching ta ¢6 1 binh dc-quy 12V, 1 b dién tro, day dién. D& ¢6 1 nguon dién c6 dién
ap 9V thi ta phai dau mach dién nhu thé nao, gia tri dién tré bang bao nhiéu? (2 diém)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Ty Trong boc Lap — Tu Do — Hanh Phdc

PE THI KET THUC HOC PHAN LY THUYET
HQC PHAN: KY THUAT PIEN TU
HQC KY: Il NAM HOQC : 2011 - 2012
Khéi l6p: 10CPO — ...
Ngay thi: / / Thati gian thi: 90 phat
(Sinh vién khéng si dung tai ligu)

Pé 2

Cau 1: (4 diém)

Cho mach dién nhu hinh v&: (Pay la mach IC danh lira trén 6t6 cua hdng BOSCH, trong do6
cam bién danh lira duoc thay bang khoé K).

Cong tic may

|
I

_____________

IC danh hta

a. Khi khoa K dong, cong tic may dong thi c6 dién qua cudn so cap hay khong? Giai
thich? (1,5 diém)

b. Khi khod K ma, cong tic may dong thi ¢ dién qua cudn so cap hay khong? Giai thich?
(1,5 diém)

c. Néu cong dung cua cac dién tro Ry, Ry, Rs, di-6t D? (1 diém)
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Cau 2: (4 diém)

Cho mach dién nhu hinh v&: (Pay la mach cua tiét ché ban dan trén 6to, trong d6 may phat
dién xoay chiéu duoc thay bang 1 ngudn dién thay ddi, cuon kich tir dugc thay biang bong
den).

RI
—
' Ac-quy

a. Khi dién ap nguon ic-quy thap, cdng tic may dong thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

b. Khi dién &p nguén dc-quy cao, céng tic may déng thi trang thai cua dén 1a gi? Giai
thich? (1,5 diém)

c. N&u cong dung cua di-6t Dy, cac dién tré Ry, Ry, Ry 2 (1 diém)
Cau 3: (2 diém)

Gia st ching ta ¢ 1 binh ac-quy 12V, 1 bo dién tré, day dién. Bé c6 1 ngudn dién c6 dién

ap 7V thi ta phai ddu mach dién nhu thé nao? (2 diém)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong boc 1ap — Tu do — Hanh phuic

PE THI KET THUC HQC PHAN LY THUYET
Bdc dao tao: Cao ding
HQC PHAN: KY THUAT PIEN TU
HQC KY: II NAM HQC : 2012 - 2013
Khéi I6p: 11CPO — ... Ngay thi: / /
Thoi gian thi: 90 phut
bé 1:

Cau 1: (4 diém)

Cho mach dién hé théng danh lta trén 6t6 nhu sau: Trong d6 T1,2,3 14 cac transistor.

CTM Ry Den ba
= --""]G | — chiz dlien
H . ' . oS Wisc

——— i 5 :
— M e :
1 .-i-:-qu;r E :
1 1 -:l 1
i : R1| R2 D4 :
— 5 ——s T1 D> .
, w — A~
Il . -
K i {‘T_ ——e |3 !
L R7 RS i
! p2 |[p3  ReLd L |

a. V& lai hinh, bd sung céc transistor con trong. Biét rang khi dong khoa K thi cuon
so cap khong cé dién, va khi ngat khoa K thi cudn so cap c6 dién? (1 diém)

b. Véi hinh vira stra xong, trinh bay nguyén ly hoat dong cua mach khi khoa K doéng,
CTM doéng? (1,5 diém)

c. Vi hinh vira stra xong, trinh bay nguyén ly hoat dong cua mach khi khoa K mo,
CTM doéng? (1,5 diém)
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Cau 2: (4 diém)

Cho mach dién nhu hinh v&: (Pay la mach cua tiét ché ban dan trén 6td, trong d6 may
phat dién xoay chiéu duogc thay bang 1 ngudn dién thay ddi, cudn kich tir dugc thay bang
bong den).

RI
—
i Ac-quy
o

R4

a. Mach dién trén c6 1 linh kién ddu khong dtng, hay chi ra va giai thich chd sai, v&
lai hinh dtng. Biét khi dién ap ngudn thip thi dén sang, va khi dién ap ngudn cao
thi dén tat? (1 diém)

b. Dua vao mach dién vira sira. Khi dién ap ngudn dc-quy thap, cong tic may déng
thi mach dién hoat dong nhu thé nao? Giai thich? (1,5 diém)

c. Dua vao mach dién vira stra. Khi dién 4p ngudn 4c-quy cao, céng tic may déng thi
thi mach dién hoat dong nhu thé nao? Giai thich? (1,5 diém)

Cau 3: (2 diém)

Gia sir ching ta c6 1 binh ac-quy 12V, 1 bo dién tro, day dién. Pé ¢6 1 ngudn dién co

dién ap 9V thi ta phai diu mach dién nhu thé ndo, gia tri dién tro bang bao nhiéu?
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong boc 1ap — Tu do — Hanh phuic

PE THI KET THUC HQC PHAN LY THUYET
Bdc dao tao: Cao ding
HQC PHAN: KY THUAT PIEN TU
HQC KY: II NAM HQC : 2012 - 2013
Khéi I6p: 11CPO — ... Ngay thi: / /
Thoi gian thi: 90 phut
be 2:

Cau 1: (4 diém)

Cho mach dién hé théng danh Ita trén 6t6 nhu sau: Trong d6 T1,2,3,4 1a cAc transistor.

| —
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dén Bé chia dién
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D: T - I EE\
5D, 1 R: St

a. V& lai hinh, bd sung céc transistor con trong. Biét rang khi dong khoa K thi cuon
so cap khong c6 dién, va khi ngat khoa K cudn so cap co dién? (1 diém)

b. Véi hinh vira stra xong, trinh bay nguyén ly hoat dong cua mach khi khoa K doéng,
CTM déng? (1,5 diém)

c. Vi hinh vira stra xong, trinh bay nguyén ly hoat dong cua mach khi khoa K mo,
CTM doéng? (1,5 diém)
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e ——
I"}
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&

Cau 2: (4 diém)

Cho mach dién nhu hinh v&: (Pay 1a tiét ché vi mach ciia xe Kamaz, trong d¢6 may phat
dién xoay chiéu dugc thay bang 1 nguon dién thay doi, cudn kich tir duoc thay bang bong
den).
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Cong tac may

- - =""-.._
e -
A
-1
D; T : i
2 . 1 Ac-quy
T & D '

a. Mach dién trén co 1 linh kién khong dung, hay chi ra va giai thich cho sai, vé lai
hinh dung. Biét rang khi dién ap ngudn thap thi dén sang, va khi dién ap ngudn
cao thi dén tat? (1 diém)

b. Dua vao mach dién vira stra. Khi dién ap ngudn ac-quy thap, cong tic may dong
thi mach dién hoat dong nhu thé nao? Giai thich? (1,5 diém)

c. Dua vao mach dién vira stra. Khi dién 4p ngudn dc-quy cao, céng tic may dong thi
mach dién hoat dong nhu thé nao? Giai thich? (1,5 diém)

Cau 3: (2 diém)
Gia sir ching ta c6 1 binh dc-quy 12V, 1 bo dién tro, day dién. Pé ¢ 1 ngudn dién cd

dién &p 7V thi ta phai ddu mach dién nhu thé nao?
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Tu Trong boc Lap — Tu Do — Hanh Phuc

PE THI KET THUC HQC PHAN LY THUYET

HQC PHAN: KY THUAT BIEN TU

HOC KY: | NAM HQC : 2012 - 2013

Lop: RIENG Ngay thi: / /

Thai gian thi: 90 phat

(Sinh vién khéng s dung tai li¢u)
pé1

Cau 1: (4 diém)
Cho mach dién nhu hinh vé: (Pay la mach IC danh lira trén 6t6 cua hang TOYOTA, trong

d6 cam bién danh lira duoc thay bang khoé K).
Pén bo
chia dién
£ .

Céng tac /
may

a. Mach dién trén cd 1 linh kién khong dung, hay chi ra va giai thich chd sai, vé lai hinh
dung? (1 diém)

b. Dua vao mach dién vira stra. Khi khoa K dong, cong tic may dong thi co dién qua cudn
so cap W, hay khéng? Giai thich? (1,5 diém)

c. Duwa vao mach dién vira sra. Khi khoa K mo, cong tic may dong thi co dién qua cudn
so cap W, hay khong? Giai thich? (1,5 diém)

Cau 2: (4 diém)

Cho mach dién nhu hinh vé&: (Pay la tiét ché vi mach cua xe Kamaz, trong d6 may phat

dién xoay chiéu duoc thay bang 1 ngudn dién thay doi, cuon kich tir dugc thay bang bong

den).
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Céng tic may

="‘--.._
——
A
Rp
i
1
N (X Pen 1 Ac-quy
—

= 1

a. Mach dién trén c6 1 linh kién khong dung, hay chi ra va giai thich chd sai, vé lai hinh
dung? (1 diém)

b. Duya vao mach dién vira stra. Khi dién a4p nguon ic-quy thap, cong tic may dong thi
trang théai ciia dén 1a gi? Giai thich? (1,5 diém)

c. Dya vao mach dién vira stra. Khi dién &4p ngudn ic-quy cao, cong tic may dong thi
trang thai cua dén 1a gi? Giai thich? (1,5 diém)

Cau 3: (2 diém)

Gia str chling ta c6 1 binh dc-quy 12V, 1 b dién tro, day dién. Dé c6 1 ngudn dién c6 dién
ap 9V thi ta phai dau mach dién nhu thé nao, gia tri dién tré bang bao nhiéu? (2 diém)
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Uy Ban Nhan Dan TPHCM CONG HOA XA HOI CHU NGHIA VIET NAM
Truong CDKT Ly Ty Trong boc Lap — Tu Do — Hanh Phdc

PE THI KET THUC HQC PHAN LY THUYET
HQC PHAN: KY THUAT PIEN TU
HQC KY: | NAM HQC : 2012 - 2013
Lop: RIENG Ngay thi: / /
Thai gian thi: 90 phat
(Sinh vién khéng s dung tai li¢u)
bé 2

Cau 1: (4 diém)

Cho mach dién nhu hinh v&: (Pay la mach IC danh lira trén 6t6 cua hdng BOSCH, trong do
cam bién danh lira duoc thay bang khoé K).

Céng tic may

IC danh hta

a. Mach dién trén c6 1 linh kién khong dting, hay chi ra va giai thich chd sai, vé lai hinh
dung? (1 diém)

b. Duya vao mach dién vira sira. Khi khoa K déng, cong tic may déng thi co dién qua cudn
so cap hay khdng? Giai thich? (1,5 diém)

c. Dua vao mach dién vira stra. Khi khod K me, cong tic may dong thi co dién qua cudn
so cap hay khdng? Giai thich? (1,5 diém)
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Cau 2: (4 diém)

Cho mach dién nhu hinh v&: (Pay la mach cua tiét ché ban dan trén 6to, trong d6 may phat
dién xoay chiéu duoc thay bang 1 ngudn dién thay ddi, cuon kich tir dugc thay biang bong
den).

RI
]
1 Ac-quy

E
a. Mach dién trén c6 1 linh kién khong dung, hay chi ra va giai thich chd sai, v& lai hinh
dang? (1 diém)

b. Duya vao mach dién vira sira. Khi dién &p ngudn ic-quy thap, cdng tic may dong thi

trang thai cua dén 1a gi? Giai thich? (1,5 diém)

c. Dya vao mach dién vira stra. Khi dién &p ngudn ic-quy cao, cong tic may dong thi

trang thai cua dén 1a gi? Giai thich? (1,5 diém)
Cau 3: (2 diém)

Gia st ching ta ¢6 1 binh ac-quy 12V, 1 bo dién tré, day dién. Bé c6 1 ngudn dién c6 dién

ap 7V thi ta phai ddu mach dién nhu thé nao? (2 diém)
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