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TUYEN BO BAN QUYEN:

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin c¢6 thé duoc
phép dung nguyén ban hoic trich ding cho cac muc dich vé dao tao nghé va tham
khao.

Moi muc dich khiac mang tinh Iéch lac hodc st dung vé1 muc dich kinh
doanh thiéu lanh manh s& bi nghiém cam.



MA TAI LIEU: DLUC114
LOI GIOI THIEU

Trang bi dién trén 6 t6 ngay cang hién dai, nhiéu két cdu hién dai da trang bi
cho 6 t6 nham thoa méan cang nhiéu nhu cau cia ngudi sir dung. Trong Mén hoc K
thuat dién-Dién tir 6 td6 giup nguoi hoc thu dugc nhirng kién thic co ban vé hé
théng dién trén 6 to, doc va hiéu y nghia so dd mach dién, phan loai va hiéu dugc
cac khai ni€ém va nguyén ly hoat dong cua céc linh kién dién tir trén 6 t6. V&1 mong
mudn d6 gido trinh duoc bién soan, ndi dung gido trinh bao gdm sau chuong:

Chuongl. Ky hiéu dién co ban trong so 6 mach dién

Chuong 2. Mach dién mot chiéu

Chuong 3. Diode

Chuong 4. Transistor hai mdi ndi (Transistor BJT)

Chuong 5. Op-amp

Chuong 6. So d0 dién trén 6t0

Kién thirc trong gido trinh dugc bién soan theo chwong trinh day nghé dugc
Téng cuc Day nghé phé duyét, sap xép logic tir cach doc hiéu dugc so d6 mach dién
dén nam bat va hiéu dugc nhiém vu, ciu tao, nguyén 1y hoat dong cua cac linh kién
dién tir dung trén 6 t6. Do d6 ngudi doc ¢ thé hiéu mét cach dé dang.

Xin chan trong cam on Tong cuc Day nghé, khoa Pong luc trudng Cao dang
Ly Tu Trong ciing nhu su gitip d& quy bau cua dong nghiép da giup tac gia hoan
thanh giao trinh nay.

Mic du da rat ¢6 gang nhung chic chan khong tranh khoi sai sot, tac gia rat
mong nhan duoc ¥ kién dong gop ciia ngudi doc dé 1an xuat ban sau gido trinh dugc
hoan thién hon.

Tp,hcm, ngay.....thang.... nam 20
Tham gia bién soan



MUC LUC

PE MUC

Lo1 gidi thiéu

Muc luc

Chuong 1. Ky hi¢u dién co ban trong so dd mach dién
Chuong 2. Mach dién mot chiéu

Chuong 3. Diode

Chuong 4. Transistor hai mbi ndi (Transistor BJT)
Chuong 5. Op-amp

Chuong 6. So d6 dién trén 6to

Tai liéu tham khao

TRANG

14
24
35
46
54
69



TEN MON HQC:

KY THUAT DPIEN — PIEN TU
Ma& Mon hoc: DLUC114
I. Vi tri, tinh chit, y nghia va vai tro Mén hoc
- Vi tri: Pugc bb tri gidng day sau khi hoc xong cac mén chung va giang day song song

v6i cac hoc phan k thuat co so khac.
- Tinh chét: La mén k¥ thuat co so bét budc.
- Y nghia: Giup sinh vién doc hiéu dugc so ¢ mach dién trén 6 t6, nhan biét va hiéu
duoc céu tao, nguyén 1y lam viéc cta cac linh kién dién tir trén 6 t0.

- Vai trd: 12 Mon hoc chuy@n mén nghé thudc chuyén nganh céng nghé 6.
Il. Muc tiéu cua Mon hoc
- Kién thirc:
+ Hé thong duoc kién thirc co ban vé mach dién
+ Trinh bay dugc yéu cau, nhiém vu, ciu tao va nguyén ly hoat dong cta cac loai may
dién dung trong pham vi nghé Cong nghé O t6
+ Trinh bay dugc cong dung va phan loai cac loai khi cu dién
+ V& dugc so d6 dau day, so do lép dat cac mach dién co ban
- Vé k¥ ning:
+ Tuan thu dang quy dinh vé an toan khi st dung thiét bj dién
+ Rén luyén tinh can than, ti mi, dm bao an toan va vé sinh cong nghiép.
- Nang luc ty chu va trach nhiém:
+ Chap hanh dung quy trinh, quy pham trong nghé cong nghé 6 to.
+ Rén luyén tinh ky luat, can than, ti mi cia sinh vién.
I11. Noi dung tong quat va phan phéi thoi gian:

6 TT Thoi gian (gio)
0 &N cé 0 R X A
Tén cac chwong trong Mon hgc Téngsb| Ly Thio |Kiém
thuyét | luan/Thue | tra*
hanh
1 Ky hiéu dién co ban trong so do mach dién 2 2 0 0
2 Mach dién mot chiéu 8 7 0 1
3 |Diode 5 5 0 0
4 [Transistor hai moi ndi (Transistor BIT) 5 5 7 0
5 [Op-amp 5 5 0 0
6 |So dd dién trén 6t6 5 4 0 1
Cong: 30 28 0 2




CHUONG 1. KY HIEU PIEN CO BAN TRONG SO PO MACH DIEN

Gioi thi¢u:
Trong bai ndy gidi thiéu vé cac ky hiéu co ban trong so d6 mach dién trén 6 to.
Muc tiéu:
- Sau khi hoc xong bai nay Sinh vién phai v& dugc, doc dugc cac ky hiéu co ban trong

so d6 dién sir dung trong nganh 6to.
- Chap hanh dGng quy trinh, quy pham trong nghé céng nghé 6 t0.
- Rén luyén tinh ky luat, can than, ti mi cta hoc vién.

Noi dung chinh:
1.1 Tong quat vé mang dién va cac hé thong dién trén Ot0:

1.1.1 Hé thong dién co ban trén 6t6 gom co:
- Hg¢ théng khéi dong (starting system): Bao gdm ic — quy, may khoi dong dién,
cac ro-le diéu khién va ro-le bao vé khai dong. Déi véi dong co diesel co trang bi

thém hé théng xong may.

Hinh 1.1: Hé théng khoi dong

(1. Ac-quy; 2. Cong tic mdy; 3. May khoi dong)
- H@ théng cung cdp di¢n (charging system): gdm ac - quy, may phat dién, bo tiét

ché dién, cac ro - le va dén bao nap.



Hinh 1.2: Hé thong nap
(1. May phat, 2. ic — quy, 3. Pén bao sac, 4. Cong tic may)
- H¢ théng ddinh lira: Bao gém cac bd phan chinh: dc - quy, khoa dién (cong tic
may), bo chia dién, bién ap danh lira hay bo-bin, hop diéu khién danh Itra (IC danh
Itra), bu- gi danh Iua.

Hinh 1.3: Hé thong danh lira

(1. Cong tic may, 2. 4 — quy, 3. Bién 4p danh lira, 4. Bugi, 5. ECU, 6,7. Céc
cam bién)
- Hé théng chiéu dnh sdng va tin hiéu: gdm cic dén chiéu sang, cac dén tin hiéu,

coi, cac cong tac va cac ro - le.



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

va nhiét d6 nudc.

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

- H¢ thong diéu khién dpng co: gdom hé thong diéu khién xang, lira, goc phdi cam,
ga tu dong. Ngoai ra, trén cac dong co diesel ngay nay thudng st dung hé thong
diéu khién nhién liéu bang dién tir (EDC — electronic diesel control hodc common
rail injection)

- H¢ théng diéu khién 6t6: bao gdm hé thong diéu khién phanh chéng ham ABS
(antilock brake system), hop sb tu dong, tay 14i, gdi hoi (SRS), luc kéo (traction
control)



- H¢ théng diéu hoa nhiét dé (air conditioning system): bao gdbm mdy nén, gian
nong, loc ga, van tiét 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 do

- Cdc hé thong phu bao gom:

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

Hinh 1.7: Hé théng gat va phun nudc.
- Hé thong diéu khién cira (door lock control system).

- Haé thong diéu khién kinh (power window system).



__Céng tac clra s6 dién

Khoa dién
Méto dieu khién clra s6 dién =

il 2 /
%}‘X' :

B6 nang ha ctra s6

Céng tc khoa civa SO

Coéng tac cﬁa s6 dien Céng tic cira

Hinh 1.8: Hé thong nang ha ctra kinh.
Hé théng diéu khién kinh chiéu hau (mirror control).
Hé thong 4m thanh

Hé thdng dinh vi (navigation system)

1.1.2 Tong quét vé cac phu tai dién trén 6to:

Céc loai phu tai dién trén 6t6 duoc mac song song va co thé duoc chia 1am 3 loai:
Loai 1: Phu tdi lam viéc lién tuc: gobm bom nhién li¢u (50 + 70W), hé thong danh

Itra

(20W), kim phun (70 = 100W) ...

Loai 2: Phu tdi lam viéc khong lién tuc: gdm cac dén pha (mdi cai 60W), cbt
(mdi cai 55W), dén kich thuéc (mdi cai 10W), radio car (10 + 15W), cac dén bao
tréntap-16 (mdi cai 2W)...

Loai 3: Phu tdi lam viéc trong khodng thoi gian ngdn: gom dén bao 18 (4 x 21W
+ 2 x 2W), dén thing (2 x 21W), mé-to diéu khién kinh (150W), quat 1am mét
dong co (200W), quat diéu hoa nhiét d6 (2 x 80W), mé-to gat nudc (30 + 65W),
cOi (25 + 40W), dén suong mU (mdi cai 35 =+ 50W), coi lui (21W), may khéi dong
(800 + 3000W), mdi thudc (100W), ang-ten (dung motor kéo (60W)), hé théng
x6ng may (dong co diesel) (100 + 150W), ly hop dién tir cia may nén trong hé
thong lanh (60W). ..

Ngoai ra, nguoi ta cling phan biét phuy tai dién trén 6 t6 theo cong suat, dién

ap lam viéc ...

1.1.3 CAc thiét bj bao vé va diéu khién trung gian trén 6to:



- Céc phuy tai dién trén xe hau hét déu dugc mic qua cu chi. Tuy theo tai cau chi
c6 gia tri thay d6i tir 5 [J 30A. Day chay (Fusible link) 12 nhitng cau chi 16n hon
40 A dugc méc & cac mach chinh cua phu tai dién 16n hodc chung cho céc cau chi
cuing nhém 1am viéc thuong cé gia tri vao khoang 40 [1120A. Ngoai ra, dé bao vé
mach dién trong trudong hop chap mach, trén mat s6 hé thé)ng dién 6t6 nguoi ta su
dung bd ngat mach (CB — circuit breaker) khi quéa dong.

- Pé cac phu tai dién lam viéc, mach dién ndi véi phu tai phai kin. Thong thuong
phai co cac cong tic dong mé trén mach. Cong tic trong mach dién xe hoi c6
nhiéu dang: thuong déng (normally closed), thuong md (normally open) hoic
phéi hop (changeover switch) co thé tac dong dé thay ddi trang thai dong mo
(ON — OFF) bang cach nhan, xoay, md bang chia khoa. Trang thai ciia cong tic
cling c6 thé thay doi bang cac yéu té nhu: ap suat, nhiét do. ..

- Trong cac 6t6 hién dai, dé ting d6 bén va giam kich thudc ctia cong tic, ngudi ta
thuong ddu diy qua relay. Ro-le c¢6 thé dugc phan loai theo dang tiép diém:
thuong dong (NC — normally closed), thwong mé (NO — normally opened), hoac
két hop ca hai loai ro-le kép (changeover relay).

1.2 Céc ky hiéu dién thojong gap trong nganh 0to:

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

——“——“—l—ndién -}j%éimét

—HH—  Tudien @@dau 1 day t6c

t tan thudc

dau 2 day toc

1 ngit mach (CB) II?
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—i4—— Di-6t thuong

1

W

—i4—  Di-6t quang

Di-6t zen-No

Bién 4p danh lua
(BO — bin danh ltra)

HE(®

B§ chia dién (loai

[A)
—t a1t
E—Cﬁu chi
— o

Ro-le thuong dong

O

Ro-le thuong mo

Ro-le 5chancd 1 cap tiép |

| diém thuong mé va 1 cap
— tiép diém thuong dong
AN~ bién tré

£ O

®

Peéen

Pi - 6t phat quang
(Led)
Dong ho do trén tap-10
(dang tuong tu)

Dong ho do trén tap
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FUEL )
— 16 (dang sd)
M0 — to
Loa
o Cong tic thuong mo
l5——o{— Cong tic thudng dong




¥ cO tac

__W\/\__lu’ 1 cau _ 1 the2 trang
T T ot
phén ap —l.
— —\’@f'f"— —r0

| Jl A may loai

| —
. ' han
— —@- —n nhiét do b
] o

@—:éc ludi ga " Q Cong tac dang cam (trong

hé théng gat nudce)

——=Ti—— day ﬁ ‘|< stor (loai
(solenoid) va PNP)
| I
ay khéng ndi —— ay ndi

Ngoai ra, chung ta con thudng gip nhitng cong tic dang bang. Vi du cong tic
diéu khién dén dau. Khi bat Auto: chan A thong EL, bat Tail: chan T ndi v6i chan
EL, bat Head: 3 chan T, H va EL thong nhau.

*Lwu y:

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

cong tic c6 may trang thai, miy ddy ra (chan ra), & ting trang thai thi chan nao ndi

vGi chan nao?

12



T H A EL
= DRL-OFF[{USA)
i OFF (Except
- USA)
=
S AUTO e—yvl—ao
5
= Tail o o
Head o o <]

Hinh 1.9: Bang trang thai cong tac diéu khién dén dau.

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

B IG ST
OFF
ON O
START ——

Hinh 1.10: Bang trang thai cong tic may.
Hinh 1.10 13 bang trang thai cong tic may don gian cta dong co xang:
Cong tac co 3 ché do: Off, On, Start
Cé 3 chéanra: B, IG, ST.
Khi bat ché do Off: Khong c6 chan nao thong nhau. Khi bat ché @6 On: C6 2 chan B
va IG thong nhau. Khi bat ché d6 Start: C6 3 chan B, IG, ST thong nhau.

Cau hoi on tap:

1. Trinh bay cac hé thong dién va dién tir co ban trén 6t6?
2. V& hinh ky hi¢u binh ac — quy, béng dén 1 tim va 2 tim, ro-le 4 chan thuong dong va thuong
ma, ro-le 5 chan 2 ti€p diém (tiép diém thuong dong va tiép diem thuong ma)?

13



CHUONG 2: MACH PIEN MOQT CHIEU
Gidi thiéu ‘ ,
Trong chuong nay gidi thiéu khai niém, cac thanh phan co ban ctia mach dién, va moi
lién hé co ban cua cac thanh phén co ban ctia mach dién.
Muc tiéu:
Sau khi hoc xong bai nay Sinh vién phai hiéu dugc khai niém, cac thanh phan co ban
ctia mach dién, va mdi lién hé co ban cua cac thanh phén co ban cia mach dién.
- Chép hanh dGng quy trinh, quy pham trong nghé céng nghé 6 to.
- Rén luyén tinh ky luat, can thén, ti mi caa hoc vién.
Noi dung chinh:
2.1 Khai niém co bdn vé mach dién
- Mach dién: La mot hé théng gém cac thiét bi dién, dién tir ghép lai. Trong d6 xay
ra cac qua trinh truyén dat, bién ddi nang luong hay tin hiéu dién tir do boi céc dai
luong dong dién, dién ap.
2.2 Céc thanh phdn co bdn ciia mach dién
2.2.1 DPién ap
- Dién 4p l1a dai lugng dac trung cho kha nang tich liily ndang luong cua dong dién.
Trong mach dién, tai cac diém déu c6 mot dién thé ¢ nhat dinh. Hiéu dién thé giira
hai diém goi 1a dién ap U.
- Taco:UAB= A- B
- Trong d6: ¢ A: dién thé tai diém A;  B: dién thé tai diém B
- UAB: hiéu dién thé giita A va B
- Qui wgc: Chiéu dién ap 1a chiéu tir diém co dién thé cao dén diém co dién thé thap.
- DPon vidién ap 1a von (V). Ky hiéu: U, u(t).
2.2.2 Dong dién
- Dong dién la dong cac dién tich chuyén doi ¢6 hudng dudi tic dung cua dién
truong.
- Qui wée: Chiéu dong dién hudng tir cuc duong vé cuc 4mctia ngudn hoic tir noi
c6 dién thé cao dén noi c6 dién thé thap.
- Cuong do dong dién | la dai luvong dac trung cho d6 16n cua dong dién. Cuong do

dong dién dugc tinh bé“mg luong dién tich chay qua tiét dién théng ctia vat dan

14



trong mdt don vi thoi gian.
1= 49
dt
Pon vi ciia dong dién 1la ampe (A).

Bén chit dong dién trong cac moi truong :

= Trong kim loai: 16p ngoai ciing ctia nguyén tir kim loai c6 rit it electron,
ching lién két rat yéu vGi cac hat nhan va dé bat ra thanh cac electron tudo.
Duéi tac dung cta dién trudng céac electron tw do nay s& chuyén dong co
hudng tao thanh dong dién.

= Trong dung dich: cac chét hoa tan trong nudc s& phan ly thanh céac ion
duong tu do va cac ion am tu do. Dudi tac dung cua dién trudng Cac ion tu
do nay sé& chuyén dong c6 hudng tao nén dong dién.

2.2.3 Dién tro

bac trung cho hién tugng tiéu tan nang lugng

i R R
Evhéu R ~—— AN hodc |

Pon vi: Q
2.2.4 Cong sudt
Cong suat P 1a dai luong dic trung cho kha nang thu va phat nang luong dién
truong ctia dong dién. Cong suat duoc dinh nghia 14 tich sé cua dong dién va dién
ap:
Néu dong dién va dién ap ciing chiéu thi dong dién sinh cong duongP > 0 (phan tir
d6 hap thu ning lugng)
Néu dong dién va dién &4p nguogc chiéu thi dong dién sinh cong &m P < 0 (phan tu
do phat nang lugng)
Pon vi cong suit 1a watt (W). Déi voi mach dién xoay chiéu, cong thirc tinhcong
suét tac
dung nhu sau
P=U.l.cos ¢
- Trong do:
U : 1a dién 4p hi€u dung .

15



ge

I : 1a dong dién hi¢u dung.
cos lahésdcongsut, véi = u- i(véi ulagoc pha diu cua dién ap

va ila goc pha dau cua dong dién).

2.3 Méi quan hé gisa cac thanh phan co ban ciia mach dién

2.3.1 Quan h¢ giira dién ap va dong dién

Dlen ap va déng dién
Thiét bi trong hinh minh hoa nay cho thay téc
dé cla gudng nudc thay doi nhu thé nao
bang cach thay ddi khoi iiong nuéc trong b
chifa bén trai. Biéu nay ¢é nghia Ia toc do coa
nudc chay dén gudng nudc thay ddi theo su
R thay ddi vé ap suét nudc trong bé chifa nay.
Khi hién tuong nay ciia nudc dugc thay thé
I bang dién, khéi luong nudc (ap suat nudc) 1a
dién ap va dong nudc la dong dién.

2.3.2 Diéntro

bac trung cho hién tuong ti€u tdn nang luong

_ i R R
Evhéuw R —— AN hoac

Pon vi: Q

2.3.3 Cong sudt
Cong suat P 1a dai luong dic trung cho kha ning thu va phat nang luong dién
truong ctia dong dién. Cong suat duoc dinh nghia la tich sé cua dong dién va dién
ap:
Néu dong dién va dién ap cing chiéu thi dong dién sinh cong duongP > 0 (phan tir
d6 hap thu niang luong)
Néu dong dién va dién &p nguoc chiéu thi dong dién sinh cong &m P < 0 (phan tu
do phat nang lugng)
Don vi cong suit 1a watt (W). Di véi mach dién xoay chiéu, cong thirc tinhcong
sudt tac
dung nhu sau

P =U.l.cos ¢

16



- Trong do:
U : 1a dién 4p hi€u dung .
I :1a dong dién hi¢u dung.
cos lahésdcongsudt, véi = u- i(v6i u la goc pha ddu cua dién ap
va ila goc pha dau cua dong dién).
2.4 Méi quan hé gi@a cac thanh phan co ban ciia mach dién

2.4.1 Quan hé giita dong dién va dién tro

Déng dién va dién tré

Luc cda dong nudc thay ddi theo chidu cao cda
clfa van dat gitia bé chlfa va gudng nudc. Vi
thé, tdc do clia gudng nudc sé thay doi.

Cifa van nay tuong duong vai dién trd trong
mot mach dién.

2.4.2. Quan hé giira dién ap va dong dién va dién tré - dinh luat Om

Déng dién, dién ap va dién tro

Khi tang khéi ludng nudc trong bé chia s& lam
tang téc d6 cia gudng nudc. Mat khac, ha
thap cdfa van ddi dién vai dong nudc s& lam
giam tdc 4o cha guéng nudc. Nhu vay cb thé
diéu khién gudng nudc @ mot téc dd mong
mudn bang cach diéu chinh ap suat nudc va
chiéu cao cia cifa van. Tuong tu nhu vay,
trong mét mach dién, luong cong can thiét
dudc cap cho cac thi€t bi khac nhau bang
cach thay doi gia tri cia dién trd hoac dién
ap.

Khi cho dong dién di qua dién tro R, U la dién ap dat gitra 2 dau R theodinh luat

Om ta co:
. R
Dinh luat Om: U=L.R —T1—
= >

2.5 Cdc cdch ddu mach dién co bdn

17



Mic song song va mic nél tiép

Mo ta

2.5.1 Mach dién dau noi tiép

C6 thé chia mét mach dién thanh mach méc
song song hoac mac ndi tiép, tly theo cach
d4u céc thiét bi dién do.

1. Mic ndl tiep
Vi phuong phap nay, nhiéu thiét bi dién dugc

méc ndi tiep vai mot day dién don.

Hinh v& lltrinh bay cach méc néi tiép dudi
dang mét dong nudc. Nét dac biét cta dong
nudc nay la g chd mot khéi Iugng nudc bang
nhau chay qua mdi thac nudc, Khdi ludng
nay cing bang khéi luong nudc chay ti
ngudn nudc.

(lo=1=12=13)

Hon nifa, tdng chiéu cao cla 3 thac nudc
riéng 1& nay déu bang chiéu cao cla ca thac
nudc.

(Vo =V1+V2+V3)

2. Mic zong song
Vi phuong phap nay, nhiéu thiét bi dien duoc

mac vao mot day dién don.

Hinh v& B trinh bay cach mac song song dudi
dang dong nudc. T4t ca cac thac nude déu
co mét dé cao nhu nhau.

(Vo= V1 +V2+V3)

Han nifa, tdng Iuong nudc chdy qua cac thac
nuéc déu bang tong ludng nudc nay.

lo=i1=12=13)

R1 R R3

Dlén tré
1. DIén trd cua mach ndl tiép
Téng dién trd cla ca mach bang tong cac dién trd trong
mach nay.
RO=R1+R2+R3

Déng dlén
1. Cuéng dé déng dién cuiia mach ndl tiép
Cudng d6 dong dién chay qua mdi thiét bi dién trong mach
nay nhu nhau d6i v6i mai thiét bi dién khac trong toan
mach.
o=1M=i2=3
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Bién ap
1. Dlén ap cla mach dién ndl tiép

Tang d6 sut dién ap xay ra vdi cac thiét bi dién trong mach
nay bang dién ap clia ngudn dién
VO=VI+V2+V3

W

2.5.2 Mach dién d4u song song

2. Cudng do déng dién clia mach song song
T6ng cudng do dong dién chay qua cac thiét bi dién trong
mach nay bang cuong do clia ngudn dién
0=11+12+13

2. Dlén ap clia mach song song
D sut dién ap xay ra & moi thiét bi dién trong mach dign
nay giéng nhu bat ky thiét bi dien nao khac, cling nhu

_,__\/\N_,_ dién ap cua toan mach.
vz Vo=Vi=V2=V3

2. Dlén tro clia mach song song
Tong dién trd cla ca mach nay cd thé tinh theo cong thiic
sau:

i RO=1/(1/R1+1/R2+1/R3)
l\/\l RO nho hon mét dién trd nho nhat cia R1, R2, R3.
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2.6 Pong hée VOM, phwong phap ding dong hé VOM dé do cac thdng sé co ban

cua mgch di¢n
2.6.1 Do dién tré

2.6.2 Do dong dién

2.6.3 Do dién ap

20

Do dién tro

Muc dich:

DE do dién trd cla mot bién trd, thong mach
ciia mét mach dién, doan mach (0 ), mach hd
(=)

Phuong phap do:

Dat cong tac chon chlfc nang vao vi tri do dién
trofthong mach. (Néu man hinh thé hién
“ * vao thoi diém nay, dong ho do dang d ché
do thirthdng mach. Do dé bam cong tac chon
ché d6 / mau xanh /.))) d& chuyén dong hé do
vao ché do kiem tra dién trd). Sau d6 dat dau
thir vao méi dau ctia mét dién trd hoac mot
cudn day de do dién trd. Phai bao dam rang
khong dat dién ap vao dién trd & thai diem
nay. Khong thé do dudc di &t trong pham vi
nay, vi dién ap duoc sif dung cda dict thap.

Do cudng dé cua dong dién mét chiéu

Muc dich:

Pé do mifc tieu thu cudng dé cia cac thiét bi
lam viéc v6i dong dién mét chiéu.

Phuong phap do:

bat cong tac chon chilic nang vao pham vi do
cudng do dong dien. Chon mot khu vuc dé
cam dau thi duong c6 pham vi thich hop. Bé
do cudng d6 ciia mét dong dién, phai mac
ampe k& nodi ti€p vdi mach dién nay. Do do,
hay tach mét khu vuc trong mach dién dé ndi
cac dau thirnay. N6i dau thir duong vao phia
¢ dién thé cao hon va dau thir am vao phia
co dién thé thap hon, va doc gia tri do.
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Do dién ap clia déng mét chiéu

Muc dich:

Dé do dién ap cha cac loai Ac quy, thiét bi dién,
va cac mach tranzito, va cac dién ap va mic
sut dién ap trong cac mach.

Phuong phap do:

Dat cong tac chon chifc nang vao pham vi do
dién ap cta dong dién mét chiéu. Dt dau do
am, mau den vao dién thé tiép dat, dau do
duong, mau do vao khu vuc dugc thir, va doc
gia tri do.

2.7 D¢ sut 4p — phwong phap do kiém dg sut &p dé chan dodn huw héng trong
nganh 6t6
2.7.1 Khai niém vé dj sut ap
THAM KHAO
Do sut dién ap

29 @ 0 Trong khi dong dién chay qua mot mach dién.

‘——-||"‘"*|—°‘°—*5—°—M-W\€-?\N\f—" dién ap cta nd sé giam mai khi nd di qua mot

dién trd.
A (o Mifc giam nay dudc goi 1a do sut dién ap. Trong
7 Yoot O B A mach dién ndi tiép duoc thé hién @ bén tréi,
o NGB nguon dién cé 12V. Bién ap nay sé bi sut méi
g bon 1 (- khi dong dién nay di qua mét dién trd, cd the
: gy : dudc tinh theo cong thiic sau:
o % o D06 sut dién &p khi dong dién chay qua dién
tro 2:
12Vx2/(2+4 +6 )=2V
o D06 sut dién ap khi dong dién chay qua dién
tro 4
12VXx4/(2 +4 +6 )=4V
e Do sut dién ap khi dong dién chay qua dién
o6 :
12Vx6/(2 +4 +6 )=6V

2.7.2 Po kiém dd sut ap khi mach binh thuong
2.7.3 Po kiém d sut ap khi mach hé

21



Cac hu héng cla mach dién

A Lav] 2] B"‘.‘
e Tt N -
B e d) 3

7.4 Do kiém db sut ap khi bi ngén mach

12v

22

Mach hé

Mot thi€t bi dién hoat dong binh thudng néu
khong c6 cac su cé trong mach cia né. Cé
thé do dién ap & cac giadc ndi nhu thé hién d
so dé nay. Tuy nhién néu mot thiét bi dién
khong lam viéc binh thudng, mach ctia nd co
thé da bi hong theo cach nao dé.

Trong trudng hop nay, ¢ thé xac dinh khu vuc
cd sur ¢6 bang cach do cac giac ndi.

Xac dinh khu vure ¢é surcd

Gia sl mot bong den khong sang 1en (hoac mot
thiét bi dién khong lam viéc binh thudng) nhu
thé hién trong sd dé nay.

Bang cach do dién ap 8 mdi khu vuc, c6 the
thay ro rang khong ¢ dién ap d sau dau ndi
A (hoac C).

Diéu nay cho thdy rang day dan bi gian doan
giac ndi A (hoac C), né sé& lam ngiing dong
dién.

Loai hu hong nay dudc goi 1a mach hd.

Doan mach/ngin mach

Gia sif rAng cau chi da bi chay trong mach
duge thé hién trong so dd, hay kiém tra
nguyén nhan cda cau chi bi chay.



=2} A

12V

L

Cau hoi on tap:

4

Xac dinh khu vife cé sif cd

Chiic nang clia cau chi la dé tranh cho day dién
hoac thiét bi khong bi hu hdng bang cach lam
hd mach do cau chi bi ndng Ién va chay ra khi
cudng do qua mic chay qua no.

Vily do nay, ¢ thé cho rang cuting do qua mic
da chay qua mach dién nay.

Vi day Ia mach ctia dong dién mét chiéu. trong
d6 dién ap khong thay ddi, o thé co doan
mach gilfa day dan va ndi mat gay ra cudng
do qua mifc cia dong.

Sau khi do dién trd gilfa cac gidc ndi va didm
ndi mat, da phat hién dién trg 0 tai giac ndi B.

Diéu nay cho thay gidc ndi B da ndi tat véi phan
tiép dat, gay ra cudng do qué mic chay qua
mach dién nay.

Mach kém

Neéu khéng c6 hu hong trong mach, bong dan
trong mach sé sang l&n.

Tuy nhién, néu bong den sang Io ma, c6 thé cé
sy ¢0 trong mach nay.

(111)

Xac dinh khu vife ¢é surcd

Viéc kiém tra dién ap @ mdi dau cia béng dén
frong mach nay da phat hien duge 9V. Trong
mach nay, dien ap binh thudng tai moi dau
clia bong den sang la 12V. Vi day la dong
dién mot chidu, hién tuong nay cho thay co
mot dién trd ngoai bong dén nay. Sau db
kiem tra dién ap tai moi dau cla cong tic
da phat hién 3V. Biéu nay cho thdy rang
cong tac nay co dién trd, co thé do tiép xac
kem.

1. Trinh bay phuong phap do cac dai luong ddc trung trong mach dién 1 chiéu?
2. Trinh bay phuong phép do kiém su sut ap khi ho mach?
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CHUONG 3: DIODE

Gi6i thiéu

Trong chwong ndy gidi thidu khai niém, cac thanh phan co ban cua Diode, cong dung

cua diode.

Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

- Sinh vién doc dugc cac thong ) ghi trén D1 - bt, cach chon sir dung b1 - ot.

- Trinh bay dugc cau tao cua céac loai Di - 6t, phan loai dugc céac loai Di - 6t, cong

dung ctia ting loai i - 6t thong dung.

- Hiéu, phan tich duoc cac mach dién Gmg dung Di - 6t trén 6td.

- Chép hanh dang quy trinh, quy pham trong nghé coéng nghé 6 t0.

- Rén luyén tinh ky luat, cin than, ti mi cta hoc vién.

Noi dung chinh:

3.1. Gigi thiéu vé chdt ban dén:

Theo tinh chat dan dién, nguoi ta chia vat li¢u thanh 3 nhom:

Vit liéu cach dién (c6 dién trd suat 16n) dién hinh 1a chat dién mai.
Vit liéu dan dién (co dién tré sudt nho) dién hinh 1a kim loai.
Vit liéu ban dan dién (co dién tro suét trung binh) dién hinh 1a cac nguyén to
thudc nhém 4 bang tuan hoan MenDeleep nhu Silicium (Si) va Gecmanium
(Ge) c6 dién tro suat 1a:

Si=1014 Qmm?/m; Ge=28,9.1012 Q mm */m
Chat ban dén tinh khiét 1a mot don chét, khong pha tron tap chét, tinh thé ban

dan
dugc cau tao boi su lién két cong hoda tri gitra cdc nguyén tir cung
nguyén to.

Xét cau tao nguyén tir ctia chat Si va Ge. Chat Si ¢ 14 electron bao quanh

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

quanh nhan va cac e- nay xép trén 4 16p hinh (4.1b).
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Hinh 3.1: C4u tao nguyén tir ctia chat Silicium, Germanium.

Hai chat Si va Ge c6 dic diém chung 13 sb e- trén 16p ngoai cung bang
nhau 12 4 e- (hoa tri 4). 4 e- cia mdi nguyén tir s& mdi voi 4 e- ctia nguyén tir
xung quanh tao thanh 4 mdi ndi 1am cho céc e- kho tach roi khoi nguyén tir dé
tré thanh e- tu do. Nhu vy chat ban dan tinh khiét c6 dién trd rat 1on nén kha

nang dan dién kém

Hinh 3.2: Chat ban dan tinh khiét.
Chdt ban dan tap:

Néu pha vao chat ban din tinh khiét mot lwong chat khac dé tao thanh

chit ban dan tap c6 do dan dién t6t hon.
Chdt ban ddn loai N (Negative-am):

Néu pha vao chit ban dan Si tinh khiét mot luong rat 16n céc chat ¢ cau
tao nguyén tir voi 5 e- & ngodai cung (hoa tri 5) nhu chat Asen (As), Photpho
(P)... Cac nguyén tir ciia chat Photpho c6 5 e- thi 4 e- s& lién két v6i 4 e- ctia 4
nguyén tir Si khac nhau, con lai 1 e- thira ra khong lién két véi cac e- clia chat
ban dan s& trd thanh e- tu do (hinh 4-3).

Nhu vay, khi pha thém 1 nguyén tir Photpho s& c6 mot e- tu do, pha thém
cang nhiéu nguyén tir Photpho thi c6 cang nhiéu e- tu do. Chét ban dan co e- ty

do dugc goi 1a chét ban dan loai N (loai 4m). Dong dién trong chét ban dan tap

25



chét loai N gom e- (12 loai hat da s6) va 13 trong (12 loai hat thiéu s6) dong gop,

viéc hinh thanh céc hat da s thyuc hién dé dang rong diéu kién binh thuong véi

nang lugng kich thich nhé.

Hinh 3.3: Chit ban dan loai N

Chdt ban dan loai P (Possitive-dwong)

Néu pha vao chat ban dan Si tinh khiét mot luong rat 16n cac chét ¢ cau
tao nguyén tur voi 3 e- & 16p ngoai cung (hoa tri 3) nhu Indium (In), Bo (BO).
Céac nguyén tir
ctia chat Indium c6 3 e- nén khi lién két voi 4 e- ciia 4 nguyén tir Si khac nhau
s& c6 mot mbi ndi thiéu 1 e-, chd thiu e- ndy goi 1a 16 trong. L tréng cuia mbi
ndi thiéu e- s& dé dang nhan 1 e- ty 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 dan c6 18
trbng goi chat ban dan loai P (lpai duong).

Vay chét ban dan loai P ¢6 s 16 tréng nhiéu hon s6 e- ty do, 15 tréng 13
hat tai da s, e- tu do 14 hat tai thiéu sb. Dong dién chinh trong chit ban dan
loai P ¢6 s6 10 trong quyét dinh.

Chét ban din tap chét suy bién:

Khi pha tap chat loai N (cho e-) hay loai P (nhan e-) v6i ndng do cao
(1017 nguyén tir / cm ), ngudi ta thu duoc céc tap chat suy bién twong ng
loai N hay loai P.

Nhom chéit ban dan tap suy bién duoc sir dung ché cac loai linh kién c¢6
cac tinh

chit dién - quang dac biét nhu: Tunen Diode, Led, Laser ..
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Hinh 3.4: Chat ban dan loai P.
3.2. Pic diém, ky hiéu Di - ot:
3.2.1. Pic diém:

Trén mot miéng ban dan ngudi tao ra mot ving loai P va mot ving loai N.
Thi ngay tai mat tiép xuc s& co su khuéch tan dién tir: Cac e- tir 16p N s& nhay
sang 16p P lap vao 15 tréng cta ving P (hinh 4.5a). Nhu vdy bén 16p N bi mét
e- tr¢ thanh ion duong con bén 16p P nhén thém e- trd thanh ion &m. Hién
tuong nay két thuc khi hai 16p ion trai ddu nay dat dén gia tri da 16n lam ngan
can sy chuyén dong ciia cic e- tir N tran sang P (hai 16p ion nay hinh thanh

mot 16p dién trudng ngan can sy chuyén dong cia cac e- tir N sang P).

Su chénh 1€ch dién tich ¢ hai bén moi ndi s€ tao thanh mot dién ap ti€p xtc

(Vtx), goi 1a hang rao dién thé hay dién truong tiép xuc (Etx) hudng tir
N->P.

N
(XXX
o000
o000
% cojleseee
Loa troang / Electron Hagng Tago fiean alp
a b

Hinh 3.5: C4u tao di-ot.
3.2.2. Ky hiéu:

Bé& ngoai di-6t co nhiéu loai, loai thong dung ma ta thuong gip trén 6t6 nhu sau:

A < 1

A K
Thin den Vong tring

Hinh 3.6: Bé ngoai cua di-ot.
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Di-6t loai thudng ¢ ky hiéu nhu sau:

A
A {>|
(+)

Hinh 3.7: Ky hiéu di-6t.
3.3. Nguyén ly hoat déng ctia Di - ét:
3.3.1. Phan cuc thuin:

® X

—
1
~

Dung nguén dién 1 chiéu, ndi cuc duong cua nguén véi Andt, cuc Am cla
ngudn véi Katdt. Trong truong hop ndy dién ap ngodi VN nguoc chiéu véi
dién ap tiép xc Vtx. Khi d6 dién ap ngoai triét tiéu dién ap tiép xuc, lic do
dién tich duong ctia ngudn s& day 16 trong trong ving P va dién tich 4m cia
ngudn sé day e- trong ving N 1am cho e- va 1 trong lai gan mdi ndi hon va khi
luc day tinh dién du 16n thi e- tir N sang mdi ndi qua P va tai hop voi 16 trong.

Khi ving N mat e- tr¢ thanh dién tich duong thi ving N s& kéo dién tich
am tir cuc Am nguon 1én thé chd. Khi ving P nhan e- try thanh dién tich am, thi
cuc duong ciia ngudn sé kéo dién tich am tir ving P vé. Nhu vay di co6 mot
dong e- chay lién tuc tir cuc
am cua ngudn qua diode tir N sang P vé cuc duong ctia ngudn, néi cach khéc,
c6 dong dién di qua diode tir N sang P vé cuc duong cta nguodn, hay c6 dong
dién di qua diode theo tir P sang N.

Thuc chat ching ta chi can ndm dugc: Khi chung ta cap dién duong vao
cuc anot

(P) am vao cuc Katot (N) thi di-6t cho dan qua.

N
P ﬂthN
X GINE X K X X ]
[eNoNoNeRelCIlcE R X X N ] |>I
00000 Iel|oeee®
Q0000 Blo/veee @
'I‘ o> < TI
I v v,

+])- #]1-
L

Hinh 3.8: Phan cyc thuén di-t.
3.3.2. Phén cuc nghich:
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Dung nguén dién mot chiéu, ndi cuc 4m cua nguén vao Anbt, cuc duong
ctia ngudn ndi vao Katdt. Trong truong hop nay dién 4p ngodai VN cuing chiéu
v6i dién ap tiép xuc. Lac d6 dién ap tich 4m cua ngudn s& hut 15 tréng cia
ving P va dién tich duong ctia ngudn sé& hit e- cia ving N lam cho 10 tréng va
e- hai bén mbi ndi cang xa nhau hon nén hién tugng tac hop giita e- va 15 tréng
cang kho khin (do dién ap tiép xuc ting). Tuy nhién trudng hop ndy van cé
mot dong dién rat nho di qua diode tir ving N sang ving P, goi 1a dong dién ri
tri s6 khoang nA . Hién tuwong nay dugc giai thich 1a do trong chit P ciing ¢
mot sO e- va trong chat N ciling c6 mot soé it 16 tréng goi 1a hat tai thiéu s,
nhimg hat tai thiéu s6 ndy sé& sinh ra hién tuong tai hop va tao thanh dong dién

ri.

VNV
p N
R IEEEEIN X X X
oooddBaloc e eee
e NeNeNe NSRSl [GIo2IN X X X )
eNeNeXeNEESIEIA XK X X A
© o) IT I,
5
VDC VDC
Sk 5E

Hinh 3.9: Phan cuc nguogc di-6t.

Dong dién ri con goi 1a dong dién bao hoa nghich Is (Staturate: bao hoa).
Dong dién ndy c6 tri sd rat rat nho nén trong nhiéu truong hop ngudi ta coi
nhu diode khong dan dién khi dugc phan cuc nguoc.

Thuc chat ching ta chi can nam duoc: Khi ching ta cép dién am vao cuc
andt (P) duong vao cuc Katdt (N) thi di-6t khong cho din qua.

Tuy nhién khi dién ap nguoc diat vao qua lon thi di-0t ciing s& cho dan
qua, nhung lic ndy thi di-6t da bi pha huy.

3.4. Gidi thigu cac logi Pi - 6t thong dung khéc:

3.4.1. Pi-0t zen-no (zener):

Tir dudng dit tinh nguoc V — A cta diode ban dan ta thdy khi dién ap
nguoc ting qua tri s6 cho phép thi tiiép giap P — N sé& bi danh thing d6 chinh 1a

hi€u tng zener, lgi dung hi¢u ing ndy nguoi ta ché tao ra loai diode ma khi
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xay ra hiéu tng danh thung tiép giap, dién ap hau nhu khong d6i hay con goi 1a
c¢6 tinh 6n dinh dién 4p, d6 chinh 13 loai diode 6n ap hay con goi 13 diode
Zener.

Vi nd lam viéc dua trén hiéu ung zener, trong cac diode thong thuong
hiéu mg danh thung dién ap s& lam hu diode. Nhung ddi voi lai diode 6n ap
do ché tao dic biét co néng do tap chit cao hon va tiét dién tiép xuc 16n hon
diode thuong , thuong dung 1a loai Si, do d6 khi lam vi¢c & mach ngoai phai co
dién tré han ché dong dién, khong cho dong dién ting qua tri s6 cho phép nén

diode 6n ap ludn ludn 1am & ché d6 danh thiy nhung khong bi hu.

N F z.15 :)7N

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

Hinh 3.10: Hinh ddng bén ngoai va ky hi¢u cua di-6t zen-no.
Trang thai phan cuc thuan : Khi phan cyc thuan di-o6t thuong.

Trang thai phan cuc ngugc: Néu dién ap nguoc dat tri s6 6n ap thi diode s&
hoat dong va giir dién &p ¢ muc can On 4p dinh 12 Vz d6 1a doan AB trén hinh
(4.11) gi4 tri 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 ...

S
v[l
VvV I
Z H \D
- - 7
Al IZmin ‘I’:{
B Jocociiiiiaannnn. l:r.max

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

Nhiing diéu can nhé khi phéan cuc cho di-6t zen-no nhu sau: Khi phan cyc
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thuan di- 6t zen-no gidng nhu di-6t thuong.

Khi phan cuc nguoc: Doi véi di-6t thudong thi khong cho dong dién di qua
nhung ddi véi di-6t zen-no thi khi dit dién ap nguoc vao dat dén 1 gia tri nao
d6 thi di-6tzen-no cho dong diém di qua (gia tri d6 goi 1a gia tri 6n &p).

Ung dung phd bién cia di-6t zen-no 14 6n ap. S& di ngudi ta sir dung di-6t
zen-no thay cho cau phén ap 1a vi:

Dbi v6i cau phan ap: Dién ap chiét ra s& phu thudc vao dién ap ciiangudn.

Nhung dbi véi di-6t zen-no thi c¢6 thé on ap bat chap ngudn thay doi.

3.4.2. Pi-6t phadt quang (Led):

Diode phat quang duogc goi tit 1a led (Light Emitting Diode) thong thudng
dong dién di qua véat dan sé sinh ra nang lugng dudi dang nhiét. O mot s chat
ban dan dic biét nhu (GA, AS) khi c6 dong dién di qua thi c6 hién tuong buc
xa quang (phat ra anh sang).

Tuy theo chat ban ddn ma anh séng phatl ra ¢6 mau khac nhau. Dya vao
tinh chat nay nguoi 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 cuc nguoc thuong khong cao (3V -+ 15V)

Hinh 3.12: Hinh dang bé ngoai di-6t phat quang (Led).
Pién ap phan cyc thuan cia cac led c6 mau sac khac nhau nhu sau:
+Led do co Vled=1,4V = 1,8V
+Ledvangco Vled=2V = 2,5V
+ Led xanh la cé Vled =2V = 2,8V
Dong dién qua led: Iled = 1 + 20 mA (thong thuong chon lled = 10 mA).
Led duoc Gmg dung rat rong trong cac mach bao hiéu, chi thi trang thai cia

mach nhu bao nguén, trang thai thuan hay nguoc. ..
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3.5. Khdo sat cac mach dién co ban sir dung Di - ot:
3.5.’1. Mach chinh lwu sit dung Di - 6t thuong:

e
.—|>|—.

K¥ hiéu diode phit quang (led)

Hinh 3.13: Ky hiéu di-6t phat quang.
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Hinh 3.13: Tiét ché 6n ap trén 6to.

Cho mach tiét ché co 6 di-6t thuong lam nhiém vu chinh luu, D1 va D2 13

di-6t zen- no lam nhiém vu 6n ap. D3 lam nhiém vu ddp xung dién phat ra tu

cudn day kich tu.

6.5.1 Mach én &p si# dung Bi - 6t zen-no

Mach duéi st dung di-6t zen-no VD1 1am di-6t 6n ap.

Hinh 3.14: Mach 6n 4p str dung di-6t zen-no.
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3.6. Phan tich cac mach di¢n ing dung Di - 6t tiéu biéu trén 6to:
3.6.1. Mach hé thong danh lira trén 6to:
Mach dudi 1a mach IC danh Itra, trong mach nay c6 st dung 1 di-6t zen-
no, di-6t nay co tac dung on 4p 2 dau transistor T3.

IG/SW

_____________________________________________

Bobine

lgniter

Cudn cdm bién

Hinh 3.15: Mach IC d4nh lira ¢6 str dung di-6t zen-no.

3.6.2. Mach én dinh di¢n &p (tiét ché) trén 6to:

Mach trén hinh 4.14 st dung di-6t zen-no dé 6n ap dién ap may phat. Khi
dién 4p may phat con thap thi VDI s& khong cho dién di qua>két qua 1a cudn
kich tir s& duogc kich tir. Diéu nay s& lam cho mdy phét phat ra dién cao hon.

Khi dién 4p may phat cao thi VDI sé& cho dién di qua>két qua 1a cudn kich
tir s& khong duoc kich tir. Piéu nay s& 1am cho may phat phat ra dién thap xubng.

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

3.6.3. Mach dén chép tat cia hé théng tin higu trén 6td

Trong mach tao nhay ciing c6 2 di-6t (mau den), di-6t zen-no ¢6 chirc ning 6n

ap, trong khi d6 di-6t thuong 1am chtrc ning khong cho dong dién di qua.
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Hinh 3.16: Cac di-6t trong mach tao nhay h¢ théng tin hiéu.

Cau hoi on tap:

1. Trinh bay cong dung va ky hiéu cua di-6t?
2. V& hinh ky hiéu va nguyén 1y lam viéc cua di-6t Zenner?
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CHUONG 4: TRANSISTOR HAI MOI NOI (TRANSISTOR BJT)

Gioi thiéu

Trong chuong ndy gidi thiéu khai niém, cac thanh phan co ban cta Transistor hai méi
nbi (Transistor BJT), cong dung ctia Transistor hai mbi ni (Transistor BJT).
Muc tiéu:

Sau khi hoc xong bai nay Sinh vién phai:

- Sinh vién doc dugc céac thong ) ghi trén Transistor hai mbi ndi, cach chon st dung
Transistor hai mdi néi.

- Trinh bay duoc cAu tao cua cac loai Transistor hai méi ndi, phan loai dugc cac loai
Transistor hai méi ndi, cong dung cia timg loai Transistor hai méi ndi.

- Hiéu, phan tich dugc cac mach di¢n ing dung Transistor hai mbi nbi trén OtH.

Noi dung chinh:
4.1. Pdc diém, ky higu Transistor hai méi néi:
Transistor 1a tir ghép cta hai tir Tranfer — resistor duoc dich 1a “dién chuyén

“nhung khong thong dung.

Hinh 4.1: Hinh dang bé ngoai transistor.

Transistor 13 linh kién ban din c6 c4u tao gdm ba 16p ban dan loai P va N xen k&
nhau, tiy theo trinh ty sip xép cc 16p P va N ma ta c6 hai loai transistor PNP va
NPN nhu hinh 5-1. Cac 16p ban dan dugce dung trong vo6 kin bang Plastic hodc kim
loai, chi c6 ba so¢i kim loai dan ra ngoai goi 1a 3 cuc cua transistor.

Lép ban dan tha nhét cua transistor co néng do tap chat 16n nhat, dién cuc ndi
v6i 16p ban dan ndy goi 1a cyc phat E (Emitter). Lép ban dan thir hai (I6p giita ) c6
néng do tap chit nhé nhét, do day cua n6 c& pum, dién cuc ndi véi 16p ban dan nay
goi la cuc nén B (Base). Lép ban dan con lai c6 néng do tap chét trung binh va di¢n

cuc tuong tng la cuc thu C (collecter).
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Tiép giap P-N giira cuc E va cuc B goi 1a tiép giap thu (J E ), tiép giap P-N giira
cuc B va C 1a tiép giap thu (Jc). V& Ky hiéu tansistor can cha ¥ mili tén dit & giita cuc
E va B c6 chiéu tir ban din P sang ban dan N. Cyc E va C tuy c6 cing chat ban

dan nhung do kich thudc va ndng do tap chat khac nhau nén khong thé hoan dbi cho

4.3.

P N
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Cdu tao transistor Ky hiéu transistor

Hinh 4.2: C4u tao va ky hiéu cta transistor.
Diéu nay khong c6 nghia 13 ctt mic hai diode nhu hinh 5-2 1 c6 thé tao thanh
mot transistor . Bdi vi khi d6 khong c6 tac dung twong hd 1an nhau giita hai 16p ban
dan P-N. Hiéu g transistor chi xdy ra khi khoang cach giita hai 16p ban dan nh¢

hon nhiéu so véi do dai khuéch tan cua hat dan).

PNP

B
Hinh 4.3: So d6 twong dwong cua transistor.
4.2. Nguyén Iy hoat dgng ciia Transistor hai méi néi
Duéi day trinh bay so dd nguyén Iy lam viéc cua transistor NPN:
Khi chua c¢6 dong kich (dién ap duong) vao chan B cua transistor>transistor s€
& trang thai ngat->1ac nay coi nhu chan C va chan E cua transistor khong ndi voi
nhau. Tai Rc s€ khong c6 dién chay qua.

Khi c¢6 dong kich (dién ap duong) vao chan B cua transistor =  transistor s€ &

36



trang thai dAn->luc nay coi nhu chan C va chan E ciia transistor ndi voi nhau. Tai Re

s€ co dién chay qua.

Ta can phan biét 2 dong, dong thtr nhét 13 dong kich din transistor: (+) ngudn
Vbb—>Rb—>cuc B cua transistor>cuc E cua transistor=>am nguon Vbb.

Dong thtr 2 1a dong qua tai (dong ndy s& 16n hon dong kich): (+) nguén

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

B9 -
©
Vas s vV @ ‘.’ + Vcc

BE

Hinh 4.4: So d6 nguyén 1y hoat dong cua transistor NPN.

Duéi day trinh bay so d6 nguyén 1y 1am viéc cua transistor PNP: Nguyén 1y hoat
dong cua transistor PNP thi nguoc lai nguyén 1y hoat dong cua transistor NPN.

Khi chua c¢6 dong kich (dién ap am) vao chan B cua transistor—>transistor s¢ O
trang thai ngat->1ac nay coi nhu chan C va chan E cia transistor khong ndi véi nhau.
Tai Rc s€ khong co6 dién chay qua.

Khi cé dong kich (dién ap am) vao chan B cua transistor>transistor sé€ ¢ trang
thai din->Ic ndy coi nhu chan C va chan E cia transistor ndi voi nhau. Tai Re s& ¢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 s& 16n hon dong kich): (+) ngudn
Vee>cue E cua transistor >cuc C transistor=>Rc—=>4am ngudn Vee.

Mét 6 diém can lwu y:

Transistor NPN kich duong dé hoat dong, trong khi d6 transistor PNP kich am

dé
hoat dong.

Tai luon ludén mac trén cuc C cuia transistor.
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Dong dién qua tai 1a dong di theo chiéu miii tén ky hiéu trén transistor.

Dong dién kich dan ciing 14 dong di theo chiéu miii tén ky hiéu trén transistor.

-VBB _

%

R,
zv'(“_

Hinh 4.5: So d6 nguyén 1y hoat dong cta transistor PNP.
4.3. Cac trgng thai 1am viéc cia Transistor hai méi néi:
4.3.1. Trang thai ngit:
Nhu d néu trén, khi chua c6 dong kich thi transistor s& ngat, chan C va E cia
transistor coi nhu hé mach.

e
C-LI’C C C.u’c E

Hinh 4.6: Trang thai cta cuc C va E cta transistor khi ngit.
4.3.2. Trang thai khuéch dai:
Khi c6 dong kich, transistor s& chuyén qua trang thai dan, vi trang thai din ban
dau chua phai 12 din manh nén bay gid c6 thé coi & giita 2 cuc C va E duoc nbi thém
1 dién tro.

R
1

 —
Cuc C CucE

Hinh 4.7: Trang thai ctia cuc C va E cua transistor khi khuéch dai.
4.3.3. Trang théi béo hoa:
Khi transistor qua trang thai din khuéch dai thi s& dat toi trang thai bao hoa,
trang thai b&o hoa dugc hiéu ndm na la ldc ndy cé rat nhiéu dién tir tham gia vao

dong dién qua 2 cuc C va E.
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Cuc C va E lc ndy coi nhu duge ndi véi nhau bang 1 day din.

Cuc C CucE
Hinh 4.8: Trang thai ctia cuc C va E cua transistor khi bao hoa.

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

Néu mach c6 transistor chu yéu hoat dong & ché do khuéch dai thi nguoi ta s€ co
céc bién phap giai nhiét t6t cho transistor bang cac tAm tan nhiét.

Trén 6t6 cac mach st dung transistor chu yéu hoat dong & 2 ché do dong va
ngat, nén nguoi ta s& thiét ké sao cho transistor nhanh qua ving khuéch dai, diéu nay
s& 1am cho transistor bt néng, 1am ting tudi tho cua transistor. Vi chiing ta biét dong
dién chay qua 1 di¢n tr¢ thi s€ sinh nhiét, di¢n tr¢ cang 16n thi nhiét cang cao, thoi
gian chay qua né cang lau thi nhiét sinh ra cang cao.

4.4, Phan tich cac mach dién ing dung Transistor hai méi néi tiéu biéu trén 6to:
4.4.1. Mach hé thong danh lira trén 6t0:

Trudc khi tim hiéu nguyén 1y lam viéc cta cac IC danh lira chung ta s& 6n lai cac

kién thirc: IC danh ltra ¢6 nhiém vu 1am gi, hoat dong chung cta IC danh lira trong

hé thong danh lira 13 gi.

Pién tro phu

ﬁ
E IG (+)
ST =)
Cong tac may B6 chia dién B4 - bin
), i
=
= =)
==
g
Bu-ci
Ac- quy S o)
I >
Bé ngat dién

Hinh 4.9: Hé thong d4nh lira trén 6to.

Ta c6 1 mach dién gdm ngudn ac — quy, cdng — tic may, dién tré phu R, cudn
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day ctia bobin (gdbm cudn ddy so cép, thir cap), va cudi cung 1a 1 tiép diém.

Sy déng mé 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 dong mo.

Truong hop 1 khi cam khong doi tiép diém, cudn day cta bobin s& ¢ dién, dong
dién qua cudn day bobin nhu sau:

(+) dc — quy>CTM->R->cudn ddy so cap bobin>tiép diem—>mat.

Truong hop 2 khi cam ddi tiép diém, 1am tiép diém mé ra > cudn diy cta bobin
s€ bi ngét dién, chinh diéu nay s€ tao di¢n ap cao trén cudn so cﬁp. Nho hién tuong
cam hd cudn tht cdp trong bobin lai duge nhan dién ap 18n cao nita.

Két qua 1a 1 dién ap cao duogc sinh ra tai bugil1d6t chdy nhién liéu trong budng
dot.

Vay chung ta thdy co ciu cam-vit c6 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,
ddng nghia v&i viée sinh ra dién ap cao trén cudn so cap.

Hé théng danh lira str dung vit 13 loai danh lira so khai, ngdy nay véi sy phat
trién ctia nganh coéng nghiép ban din ngudi ta da ung dung cac linh kién ban dan dé
ché tao ra vit lira ban dan, ma ta go1 vai cai tén chinh xac 1a IC danh lua.

NGi nhu vay tirc 1a IC danh ltra s& lam thay nhiém vu cia vit lira, ciing 13 diéu
khién dong dién qua cudn so cap.

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

R¢ Pé&n bod
chia dién
5.

Cong tac /
may

Hinh 4.10: So d6 hé thér_lg dénﬁ Itra sir dung tran_sistor.
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Khi khéa K déng (CTM déng):

T1 dén

Dong kich di tir duong dc-quy >CTM >Ri>cuc E ciua Ti>cuc B cua Ti>khda
K—=>am ic-quy.

T2 dén

Dong kich di tir dwong dc-quy—>Ri1>cuc E ciia Ti>cuc C ciia Ti>Rs>cuc B cia

T2>cuc E cta T2>am dc-quy—>Co dién qua cudn so cap

Dong dién di qua cudn so cip tir dwong dc-quy->Rf>cudn so cidp>cuc C cua
T2>cuc E cua T2>am dc-quy.

Khi khoa K m¢ (CTM doéng):

T1 ngit

Do khoa K mé nén khong c6 dong kich dén cuc B cia T1 T2 ngit
Do T1 ngit nén khong c6 dong dién qua Rs, Ra>nén khong cé dong kich To.
->Khong c6 dién qua cudn so cap (do T2 ngat=>hd mach)

4.4.2. Mach én dinh di¢n ap (tiét ché) trén 6td: Tim hiéu nguyén ly lam vigc
ciia Bé tiétché:

Truée khi tim hiéu nguyén 1y lam viéc cua Bo tiét ché chung ta sé On lai cac
kién thire: Tiét ché co nhiém vu lam gi, hoat dong chung cua tiét ché trong hé théng
nap dién (chu y: H¢ théng nap dién hoan toan khac vdi hé théng nap hoa khi trong
dong co xing, nap khong khi trong dong co Diesel). Tir dudi day hé thong nap dién

s& duoc goi tat 1ahé théng nap.

Hinh 4.11: Heé thong nap dién.
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Hé thong nap san suit ra dién ning dé cung cip 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
cokhoi dong, ddy dai dan dong s& 1am cho may phat hoat dong.

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

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

Khi dong co hoat donglltruc khuyu quay(lpuly truc khuyu quayl[lpuly truc
khuyu truyén dong dén cac phu tai khac trong d6 c6 may phat bang day dai. Diéu
nay lam cho may phat quay theo truc khuyu.

May phét quay lam sinh ra dién xoay chiéu 3 pha.

L

A\

Hinh 4.12: May phat dién xoay chiéu 3 pha.
Cach mic trong may phat xoay chiéu 3 pha 1a cach mac hinh sao ma ta da hoc &

mon ky thuat dién:

N AN IN

™
—
=

N AN AN

Hinh 4.13: Cach du day trong may phat dién xoay chiéu 3 pha.

Nguyén 1y hoat dong ciia may phat nhu sau: Khi rotor (Ia 1 nam cham)
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quay->cac cudn day stator s& sinh dién. Dong dién nay 1a dong dién xoay chiéu 3

pha.

Nhu chung ta da biét dién st dung trén 6t6 1a dién 1 chiéu, nén ta can c6 1 thiét
bi dé chinh dong di¢n xoay chiéu thanh dién mét chiéu. Chung ta ¢c6 Bo chinh luu
g@)m 6 di-6t ¢6 nhiém vy lam nhu vay.

Chtrc nang chinh luu: Hé théng dién cua 6t6 st dung dong di¢én mot chiéu. Do
d6 mot bo chinh luu (ndn dong; ky hiéu trong hinh 1a sé 1) s& thay doi dong dién

xoay chiéu do stator phat ra thanh dong dién mot chiéu.

7
t VA

A\ /ing

Hinh 4.14: B6 chinh luu.

Chung ta gia str rotor 1a 1 nam cham vinh ctru (tire 1a o tr tinh ciia nam cham la
¢b dinh, ching ta khong can thiép dugc). Khi dong co quay véi toe do thap thi dién
ap may phat phat ra thap, khi tbc d6 dong co cao thi dién 4p may phat phét ra cao.
Nhu vay, dién ap phat ra ciia may phat néu st dung rotor 1a nam cham vinh ctru s&
phu thudc vao toc d6 dong co.

Vi thé dé dién ap may phat khong phu thudc toc do dong co ngudi ta di khong
s dung 1 nam cham vinh cuu, thay vao d6 nguoi ta sir dung rotor 1a 1 nam cham
dién. Su khac nhau co ban cua 1 nam chidm vinh ctru va 1 nam cham dién la nam
chdm dién ching ta d& dang diéu khién dugc. Khi ta cdp dién cho cudn day rotor
(con dugce goi 1a cudn kich) thi rotor s€ thanh 1 nam cham, khi ta khong cép dién thi
n6 don gian chi 1a 1 khdi kim loai.

Theo hinh 4.14 dé cap dién cho cudn day kich tir, ta cip dwong vao chan F 4m
vao

chan E 1a cudn kich c¢6 dién—->rotor thanh nam cham dién.

43



Hinh 4.15: Bo tiét ché.

Tom lai, B tiét ché hoat dong nhu sau: Khi dong co quay tdc do
thap—>dién 4p may phat phat ra thap>Bo tiét ché s& cap dién cho
cudn kich->1am cho rotor thanh nam cham dién—>lam cho dién ap
may phat phat ra bat dau 1én cao.

Khi dong co quay toc dd cao>dién ap may phat phat ra cao>Bo
tiét ché s& ngét dién cudn kich=>1am cho rotor thanh 1 khéi kim loai
—>1am cho dién 4p may phat phét ra ha xudng.

Chinh diéu nay s& lam cho dién ap phat ra cia may phat duoc giit
6n dinh ¢ 1 muc tinh toan trude.

Mach sau déy 12 tiét ché st dung 2 transistor NPN:

Céng tic may
. ° o

1
| B
~
(5%

Hinh 4.16: So dd tiét ché 6n ap trong hé thong nap dién 6to.

Khi dién ap dc-quy thip:
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D1 ngit

Vi dién ap dc-quy thip nén chua du dé 1am cho di - 6t zen — no D1 dén nguoc.
T1 ngat

Vi D1 ngat nén ngat dong kich dén cuc B cua T1. T2 din

Dong kich di tir dwong dc-quy >CTM >R4->cuc B cua T2->cuc E cua
T2->4am dc- quy.

—->bén sang

Dong dién qua dén di tir dwong dc-quy >Rp>dén-> cuc C cua T2>cuc E cia
T2->am ac-quy.

Khi dién ap &c-guy cao:
D1 dan

Vi dién ap dc-quy cao nén du dé 1am cho di - 6t zen — no D1 dannguoc. T1 dan

Dong kich di tir duwong dc-quy >CTM->R1->D1-> cuc B ctia T1>cuc E cua
T1->am ac-quy.

T2 ngit

Vi T1 din > cuc B cta T2 duoc ndi vé mat > dang ap 2 dau cuc B va E cua
T2

>DPeén tit

Do T2 ngat nén hé mach gitta cuc C va cuc E ctia T2-> hé mach qua dén.

Cau hoi on tap:

1. Trinh bay ky hié¢u va nguyén ly lam viéc transistor NPN?
2. Trinh bay ky hiéu va nguyén ly lam viéc transistor NPN?
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CHUONG5: OP-AMP

Gidi thiéu
Trong chwong ndy gi6i thiéu khai niém, cic thanh phan co ban ctia OP - AMP,

cong dung cua OP — AMP.
Muc tiéu:

- Sau khi hoc xong bai nay Sinh vién phai:

- Sinh vién doc dugc cac thong sé ghi trén OP — AMP.

- Trinh bay dugc cau tao, nguyén ly 1am viéc OP — AMP.

- Hiéu, phan tich dugc cac mach dién ing dung OP — AMP trén 0t0.
Noi dung chinh:
5.1. Pdc diém, ky hiéu op-amp

Mach khuéch dai thuat toan (operational amplifier), thuong duogc goi tit 13 op-
amp la mot mach khuéch dai. Op Amp lIa mot mach dién dién tir ctia nhiéu Linh
Kién Pién Tt di dugc mic sdn trong mot con chip tam chan c6 kha ning dung dé

khuéch dai hiéu hai dién thé nhap

I

Hinh 5.1: OP-AMP Hinh 5.2: Ky hi¢u OP-AMP

e V.: Pau vao khong dao

« V.: Diau vao dao

e Vout: Dﬁu ra

e Vs+: Ngudn cung cép dién duong
« Vs—: Ngudn cung cép dién 4m

Hai ngd vao dao va khong dao cho phép Op-Amps khuéch dai dugc ngudn tin

hiéu c6 tinh d6i xung (cac nguén phat tin hiéu bién thién chdm nhu nhiét do, anh
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sang, 46 am, muc chat long, phan tng hoa-dién, dong dién sinh hoc ... thuong 13
ngudn co tinh dbi xing)

Ngb ra chi khuéch dai su sai 1éch giita hai tin hiéu ngd vao nén Op-Amps c6 do
mién nhiéu réat cao vi khi tin hiéu nhidu dén hai ngd vao cung lic s& khong thé xuét
hién & ngd ra. Ciing vi Iy do ndy Op-Amps c6 kha ning khuéch dai tin hiéu c6 tan
sb rat thép, xem nhu tin hiéu mot chiéu.

Hé s6 khuéch dai cia Op-Amps rat 16n do d6 cho phép Op-Amps khuéch dai ca
nhirng tin hi€u voi bién do chi vai chuc mico Volt.

Do cac mach khuéch dai vi sai trong Op-Amps duoc ché tao trén ciing mot phién
do d6 do 6n dinh nhiét rat cao.

Dién ap phan cuc ngd vao va ngd ra bang khong khi khong cé tin hiéu, do d6 dé
dang trong viéc chuan hoa khi lap ghép giita cac khéi (module hod).

Tong trd ngd vao ctia Op-Amps rat 1on, cho phép mach khuéch dai nhitng ngudn
tin hiéu c6 cong suit bé.

Tong trd ngd ra thap, cho phép Op-Amps cung cap dong t6t cho phu tai.

Bing thong rat rong, cho phép Op-Amps 1am viéc tét véi nhiéu dang ngudn tin
hiéu khac nhau.

5.2. Céu tao, phan loai

5.2.1. Ciu tao ciia Op-amps

\
by
ahadabo -

KEVS -+ ) ;1 |
/ /

y

| Op-amp Iy tréng
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Hinh 5.3: Cau tao OP-AMP

Khdi 1: Day 1a tang khuéch dai vi sai (Differential Amplifier), nhiém vu khuéch
dai d0 sai 1éch tin hiéu gitra hai ngd vao v+ va v_. N6 hoi du cac uu diém cua mach
khuéch dai vi sai nhu: d6 mién nhiéu cao; khuéch dai duoc tin hiéu bién thién cham;
téng tré ngd vao lém ...

Khéi 2: Tang khuéch dai trung gian, bao gdm nhiéu tang khuéch dai vi sai mac
ndi tiép nhau tao nén mot mach khuéch dai c6 hé sb khuéch dai rat 16n, nham tang
d6 nhay cho Op-Amps. Trong ting nay con co tang dich mic DC dé dit mic phan
cuc DC ¢ ngo ra.

Khéi 3: Pay la tang khuéch dai dém, tan nay nham ting dong cung cép ra tai,
giam tong trd ngd ra giup Op-Amps phdi hop dé dang voi nhidu dang tai khac nhau.

Op-Amps thuc té van c6 mot sé khac biét so véi Op-Amps 1y tuong. Nhung dé
dé dang trong viéc tinh toan trén Op-Amps nguoi ta thudng tinh trén Op-Amps ly
tuong, sau d6 dung cac bién phap bo chinh (bu) giup Op-Amps thuc té tiém can voi
Op-Amps 1y tuong. Do d6 dé thuan tién cho viéc trinh bay ndi dung trong chuong
nay cé thé hiéu Op-Amps néi chung 1a Op-Amps ly tudng sau dé sé& thuc hién viéc
b6 chinh sau.

5.2.2.Phan loai

5.5.2.1. C6 nhiéu cach phan loai :

 Theo ché tao:
- Don khoi, don tinh thé
- Mang mong (thin-film)
- Mang day (thick - film)
- Mach lai (hybrid)
5.2.2.2. Theo nhiém vu:
- Modun
- Mach chure nang
5.2.2.3. Theo dang tin hi¢u va cach xu ly:
- IC tuong tu ( Analog IC)
- 1IC sé ( Digital IC)
5.2.2.4. Theo mat d¢ tich hop:
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SSI (small scale Integration): < 99 transistor
MSI(Medium scale Int. ): 100 — 999 transistor
LSI( Large scale Int.):1000 — 9999 transsistor
VLSI ( very large ---): 10.000 — 99.999 trans.
ULSI (ultra large --): 100.000 hay hon

Thi du:

AMD KB6-III gdm 21,6 triéu transistor / chip

Pentium IV gdm hang ti transistor

5.3. Nguyén ly hoat dong

=  Mach dugc cap dién bang 2 ngudn ddi xing

V+ = - \/-
Vcc+

hayV. =-V
CcC EE
autput

V+
input

U+ —_—l

Vot

Vi

Hinh 5.4: So d6 OP-AMP

Hinh 5.5: Mach tuong duong
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Dua vao ky hiéu cia Op-Amps ta c6 dap tng tin hiéu ngd ra Vo theo cac
cach dua tin hi€u ngd vao nhu sau:
— Pua tin hiéu vao ngd vao dao, ngd vao khong dao ndi mass: Vour = Avo. Vs
— Pua tin hiéu vao ngd vao khong dao, ngd vao dao ndi mass: Vour = Avo.V-
— Pua tin hiéu vao dong thoi trén hai ngd vao (tin hiéu vao vi sai so véi mass):
Vout = Avo.(V+-V-) = Avo.(AVin)

Pé viéc khao sat mang tinh tong quan, xét trudng hop tin hiéu vao vi sai so
v6i mass (lac nay chi can cho mot trong hai ngd vao ndi mass ta s& c6 hai trudng

hop kia). Op-Amps c6 dic tinh truyén dat nhu hinh sau.

+V

[

Ying bdo hoa 7

f
| 0
%/V IRH Avy=v,—v_
\\\ : z :
% R

""" - Y

Hinh 5.6: Pac tinh OP-AMP

Trén dic tinh thé hién rd 3 vung:

— Vung khuéch dai tuyén tinh: trong ving ndy dién ap ngd ra Vo ti 1& v6i tin hiéu
ngd vao theo quan h¢ tuyén tinh. Néu str dung mach khuéch dai dién ap vong ho
(Open Loop) thi ving ndy chi nam trong mot khoang rat bé.

— Vung bdo hoa duong: bat chap tin hiéu ngd vao ngd ra ludén & +Vee.

— Viing bio hoa am: bat chap tin hi¢u ngd vao ngd ra ludn & -Ve.

Trong thyuc té, nguoi ta rat it khi sit dung Op-Amps lam viéc ¢ trang thai
vong ho vi tuy hé s khuéch dai ap Avo rat 16n nhung tim dién ap ngd vao ma Op-
Amps khuéch dai tuyén tinh 1a qué bé (khoang vai chuc dén vai trim micro Volt).
Chi can mét tin hi¢u nhidu nhé hay bi tréi theo nhiét do ciing du lam dién ap ngd ra
& +Vee. Do d6 mach khuéch dai vong hé thudng chi dung trong cac mach tao xung,

dao dong. Mudn lam viéc & ché do khuéch dai tuyén tinh nguoi ta phai thyc hién
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viéc phan hdi 4am nham giam hé sé khuéch dai vong hé Avo xuéng mot mire thich
hop. Lic nay ving 1am viéc tuyén tinh cia Op-Amps s& rong ra, Op-Amps lam viéc
trong ché do nay goi 13 trang thai vong kin (Close Loop).
* Ngudn cung cap

Op-Amps khong phai ltc nao ciing doi hoi phai cung cip mot ngudn 6n ap
d6i xtmg £15VDC, n6 ¢o thé lam viéc voi mot ngudn khong ddi xtng co gid tri thap
hon (vi du nhu +12VDC va -3VDC) hay thdm chi véi mot ngudn don +12VDC.
Tuy nhién viéc thay doi vé cdu trac ngudn cung cp ciing 1am thay d6i mot s tinh
chat anh huong dén tinh ddi xting ctia ngudn nhu Op-amps sé& khong 13y dién ap

tham chiéu (reference) 13 mass ma chon nhu hinh sau:

lvout
+1 VDO ——
U fs)
0 —»
AOE vout nogudn dai

Hinh 5.7: Bic tinh ngudn 1am viéc

Mic du ngudn don c¢é wu diém 1a don gian trong viéc cung cip ngudn cho
op-amps nhung trén thyc té rat nhiéu mach op-amps duoc s dung ngudn doi doi
xung.
* Phan cuc cho op-amps lam viéc véi tin hi€u ac

Ciing nhu mach khuéch dai néi ting RC, cac op-amps dung trong khuéch dai
tin higu ac can c6 tu lién lac dé tranh anh hudng cta thanh phan dc gitta cac tang
khuéch dai. Dué6i day 13 so dd6 mot mach khuéch dai 4m tan c6 d6 loi 40dB Str dung
ngudn don.

5.4. Phan tich cac mach dién wng dung op-amp tiéu biéu trén 6td
5.4.1. Mach khuéch dai dio (ddo diu)
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—
IF
R \V/
4» -
li *
| - 3
Vi Vo
® O
Hinh 5.8: Mach khuéch dai dao
« Do tong tré vio rat 16n, nén xem dong iin=0,tacd: (i1 =i ,i2=ir, R1 =R
, R2=RF)
i=lf+ih=0 2 1= I
mat khac :
V=0V > V=0V (mass ao)
hay:
Vi-V~ V=V, e
= — Virtual ground, v; =0 o=t R,
R RrF A
. Ry
Vi__Vo_, ROV N
R RrF 'T—\WW, ’ = 5
_T[ oy W VO =(- 12R2
Vo RF ilz_ - + R3
— — R =——y
Ay=—=-—— (I) 1 s R
Vi R L

5.4.2. Mach khuéch dai khong dao diu
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Hinh 5.9: Mach khuéch dai khong dao dau

Do Rin rat 16n , nén iin = 0

£2
(ilzii:, i2:iF) ‘V\RQA'
h=Ie+1lin=IF ‘\/5\1/\, @ S
va:(Ri=Ri, Rz = Rf) JT— i @ v . ———0 Vo
V' =V'=V; vy
hay: [
O—Vf_Vf—V0 ViV V,
Ri Rr R Re
Yo .(i+_j b_VI[RﬁRF]:
RF Rl RF RF IRF
A\/—\QzlJrRF (11)
Vi Ry

V2
; gu R4 R1
P 10k U1 "
) A4 Foan
3 Y =6 45365
1%
| ‘“Al LM311
LDR1
: ﬂ . TORCH_LDR -

HRS
10K

Hinh 5.10: Mach dién tw dong sang dén khi troi tdi sir dung op-amp
Cau hdi on tap:

1. Trinh bay ky hi¢u va nguyén ly lam vi¢c AP-OMP?

2. V& hinh va phan tich mach khuéch ddo khong dao?

53



CHUONG 6: SO PO PIEN TREN O TO

Giéi thiéu
Trong chwong ndy giéi thiéu khai niém, cac thanh phan co ban ctia mét so dd dién trén

0 to.
Muc tiéu:

- Sau khi hoc xong bai nay Sinh vién phai:

- Sinh vién doc hiéu duogc so dd mach dién.

- Hiéu, phan tich duogc vi tri cac bd phan trén xe qua so dd mach dién.
N0i dung chinh:

6.1. Khai quat chung vé so dé dign trén 6to:

- Pé hiéu duoc so dd mach hé théng va co thé phat hién su cd, ching ta phai biét vi
tri clia cac bo phan dugc lap dit trong xe Va cach ndi ching nhu thé nao.

- So d6 EWD dugc soan cho mdi kiéu xe.

- Ban v& thuc hién moi diéu nay duoc goi la so d6 EWD (Electrical Wiring

Diagram — So d6 dau day dién)

& TOYOTA
COROLLA

Hinh 6.1: Tai liéu so d6 d4u day cua xe Corolla Toyota.
6.2. Cac muc va Ky hiéu trén so dé dign trén 6to:
- Muc luc: Pé dé tra ctru chung ta tra & muc luc, thong thuong céc tai li¢u nay dugc
ghi bang tiéng Anh. Dudi ddy 1a 1 sé hinh dugc ldy tir EWD xe Camry 2007, ¢6

thé dowload dé dang trén internet.
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2007 CAMRY
ELECTRICAL WIRING DIAGRAM

Section Code Page
INTRODUCTION ... ...t A....
HOW TO USE THIS MANUAL ............... B....
TROUBLESHOOTING ................. .t c....
ABBREVIATIONS .......... ... ... .at, D....
GLOSSARY OF TERMS AND SYMBOLS ..... E....
RELAY LOCATIONS ................oaat. F....

Hinh 6.2: Muc luc cua tai liéu EWD.

- Céc chik viét tit: Cac chir viét tat dugc st dung cho cac linh kién ...thuong duoc
stt dung trong EWD. Mot ban danh muc cta nhitng chit tit nay duogc néu trong
phan “Céac chir viét tat” ¢ phan dau cua tai lidu.

ABBREVIATIONS

The following abbreviations are used in this manual.

AIC = 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 6.3: Ky hiéu va giai thich cac tir viét tat trong EWD.
- Bang chii thich cac thuit ngir va ky hiéu: Bang nay chi ra cac ky hiéu vé cac
thiét bi, linh kién c6 trong mach dién str dung trong tai liéu. Mdi Hang co thé c6 1

s6 ky hiéu khac nhau nén khi tra chting ta can doc 6.
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E GLOSSARY OF TERMS AND SYMBOLS

BATTERY GROUND
Stores chemical energy and The point at which wiring attaches to
_4| }_1 — converts it into electrical energy. ol the Body, thereby providing 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

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

CIGARETTE LIGHTER
An electric resistance heating
element.

2. DOUBLE
FILAMENT

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

Hinh 6.4: Bang ky hiéu cac bo phan, linh kién.

Céc mach ciia hé thong: Trang muc luc 1iét ké moi hé théng theo trinh tu chir cai.
Mot phan giai thich ciia mbi muc trong mach hé théng s& dugc trinh bay bat dau

tir trang tiép theo.

2007 CAMRY
ELECTRICAL WIRING DIAGRAM
SYSTEM CIRCUITS

ABS (W/ VSCTMC Made) .....ocvvniiiee i eiiieareianneinnannes
ABS (W VSCTMMK Made) ... e i e
ABS [W/O VSC) . eiint et e e et e s
AIr Conditioning . ... e i
Audio System (ESpeaker) ...... ..ot i,
Audio System (8 Speaker w/ Navigation System) ......................
Audio System (8 Speaker w/o Navigation System) .....................
Automatic Glare—Resistant ECMirror.............ooiiiiiiii i,
Automatic LightControl ............ .. ... . . i
Back=Up Light . ... i s
L3 = T

Hinh 6.5: Muc luc cac mach hé thong.
Trong phan “Cac mach hé thong”, cac ban vé trinh bay mbi quan hé giira tat ca
cac bd
phan di¢n, day dan, cac giac noi...tr nguon dién dén di€ém noi1 mat cua hé
thong.
Moi gific ndi va chin cim: Puoc quy dinh bang 1 mi va s6 hiéu. Viéc tim ma va
s6 hiéu trong khi chan doan sur ¢6 s& cho phép ban tim vi tri ctia gidc ndi, chan

camnay.
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Charging

(I1G) (1G) {BAT)

18 (iH)

R

14 [EaT]
-~

c24(B) ‘
Engine Control L
Modue <

B

ALT 10| CA2

Fi{A)

o
3
Combinaton Meter

CHG-

1204 ALT

; Y
Hinh 6.6: So d6 cit ra tir hé thong sac.
Céc bd phan: Céc khu vuc in ddm thé hién cic bd phan. Cac bd phan nay duogc

thé hién bang mau xanh da troi.

(1G) (IG) (BAT)

Mau xanh da tron

c24(8)
1G2
Engine Control
Moguie e
1 R © E
ALT 10 I
50 5
- -
2 = £ CHG-
é [N 23 @

Hinh 6.7: Cach thé hién cac bd phan trong EWD.

C8 thé hién ma gidc ndi va chit “Combination — cdng — tic to hop” chi rd tén cua
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bd phéan nay.

- Cacs09,10, 11 1a ky hiéu vi tri chan cta giac noi.

gm

Low

(o]

HIGH O—1-0-10

z Z
é OFF 18
O

§‘£ TAIL =
0¥ )
3 2
QZ | HED | o0 3

FLASH

?
7
7
g

cs
CONG TAC TO HOP

10

Hinh 6.8: Cach doc cac bd phan trong EWD.
- Cach doc s6 chin ciia gidc ndi: Cac chan cim bao gdm cac chan duc va chan céi.

Cac giac noi ¢6 cac chan duc goi la giac duc, va cac giac noi ¢6 cac chan cai goi la

giac cai. Cac giac noi c6 khoa dé cho céc giac noi dugce chac.

Phan khoa

Giic cai

Chan cai Chan duc

Hinh 6.9: C4u tao bén trong cua giac ndi.

- Céch doc s0 chan: D061 véi gidc cai ta doc tur bén trai, doi voi giac duc ta doc tur

bén phai.

Hudng 1én trén

---------- -l #

(IEIEEE

Giac cai

v

Hudng lén trén

Hinh 6.10: Cach doc sb chan (vi tri chan) trong gidc néi.

- Can luu ¥ diéu nay khi do kiém, vi d6i khi ching ta can kiém tra theo huéng ¢ sau

giac nén phai doc nguoc lai.
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[cl[a]5][e]

Giac duc

Hinh 6.11: Luu ¥ khi do kiém céc gidc nbi.
- Gidc ddu diy: Cac gidc ddu day bo nhidu day vao 1 day dan. “J2” thé hién ma ctia
gidc dau day va “Junction connector — Gidc ddu day” cho thiy rang b phan nay 1a

gidc du day.

J2 ) A
GIAC bAU DAY

Hinh 6.12: Giac dau day.
- Chu tao cua gidc ddu day: Gom c6 cac cuc ngin c6 nhidu ddy dan ciing mau duoc
nbi véi nhau.

Gidc dau day

Cung mau

\

Cuc ngin
Hinh 6.13: CAu tao cta giic dau day.
- Hop diu ndi va hop ro-le: Hop déu ndi ndy c6 chirc ning tap hop va ndi cac mach
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dién & bén trong hop va to hop céc ro-le, cac cau chi, cac cau dao cat mach

Mot s6 bo phan ctia hop dau ndi khong chia céc ro-le, cau chi...ma chi dung lam 1
giic noi.

- Hop ro-le ndy co cdu tao gan gidng voi cdu tao cta hop dau ndi nhung n6 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 khéng mau.

p
{+1)

{
N\
/

%

15[AE5 8

Hop dau noi

Hinh 6.14: Hop dau nbi.

n

al CUT
Relxy

taa

Hinh 6.15: Hop ro-le.

- S6 hiéu hép diu ndi va ma gidc ndi: S6 nay ¢ trong hinh elip, (2) thé hién sb

hiéu cta hop dau noi, va chit (G) thé hién ma cta giac noi.
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Hinh 6.16: S6 hiéu hop dau ndi va ma gidc ndi.

- S0 chin cua gidc noi: cac s6 2, 9 cho biét s6 chin cua giac noi.

Hinh 6.17: S6 chan cua gidc nbi.

- So6. chan cam: Cac so0 1, 2, 3, 5 thé hién cac so chan cuaro-le

Hinh 6.18: Sb chan cua ro-le.
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- Gidc ndi ndi day din va day din: Khu vuc in ddm cho thay ky hiéu cac gidc ndi dé

noi cac day dan.

RS9 R8
Loa ¢ cira sau Loa ¢ cira sau
Bén phai Bén trai

(*1

Hinh 6.19: Ky hiéu giic nbi day dan.
- Céc chir s6 trong hinh chir nhat (BB1) thé hién ma ciia gidc ndi, va cac s6 bén ngoai

hinh chit nhat (11) thé hién s6 chan cam. Ky hiéu » chi 1 bén gidc duc.

Giac cai

11
’t Giac due

Hinh 6.20: Ky hiéu chan cam cua gidc ndi dy dan.
- Céc diém chia va diém no6i mat: Ky hiéu hinh luc gi4c trong ving in dam thé hién
diém chia, va ky hiéu hinh tam giac thé hién diém noi mat.
- Trong hinh 12 B7, B1 1a cAc m cua diém chia. BH va EB 1a c4&c m4 cua diém nbi
mat

Piém noi mat

Hinh 6.21: Céc diém chia va diém ndi mat.
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- Mau ciia diy: Cac chir cai trong khu vuc sang thé hién mau cua day. Cac mau
bao gom ca cac mau cé soc. Cac mau nay dugc thé hién bang 2 chit, chit dau tién

1a chit viét tit ctia mau nén va chir tht 2 viét tit cho mau soc.

2 2
&B &9
w € a2} < - € - —
o ;f,‘» o é & g’ @ ;;f
5 5 5 5
1 = 2 ~ 1 = 2 T
c) £8 28 ¢) £2 22
N C e ®NEec ::: sEee
2, a8 T8g 3 I88 T3E

R-G

Hinh 6.22: Ky hiéu mau day trén EWD.

B « + Pen BN BR- « Nau =3
G e+ + Xanhlyc W GRe « Xam ===
L e+« Xanhlam I LG+ « Xanhluc
O + +« Dacam W Rang

R ++ Do BN P - - Hdng ==
W « « Tring 1 V e+« Tim [E—
SB e+ * Xanh da troil I Y e« e« Vang [ '

Vi du vé loai ké spc——
L-Y

Hinh 6.23: Quy udc cac mau day trén EWD.
- Tim vi tri mong muén: Lay 1 vi dy ching ta muén tim chan 11 cia gidc BB1.
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Hinh 6.24: Tim vi tri cha BBI.

- Boyéc 1: Chiing ta tim vi tri chan 11 ciia gidc ndi day dan va day dan BB1.
- Bapée 2: Nhin vao trang thong tin ciia mach hé théng. Muc “gidc nbi day din va

day dan” dua ching ta dén trang noi vé giic ndi BB1.

LHD SID)
LHD WIG)
RHD S/D) | Day dién cira sau phai va Day dién sén xe (B&n phdi try gitra)
RHD WG |
RHD H/B)

881

(S| RIN(S

Hinh 6.25: Tra thong tin BB1 tai muc giac ndi diy dan va day dan.
- Bojoc 3: Ta tra ra trang vi tri cia BB1, trong treong hop nay la trang 70. Ta s€ tim

duoc vi tri cua BBI.
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Hinh 6.26: Tra vi tri cia BB1 trén xe.
Bojbc 4: Sau d6 chiing ta mé qua trang tiép theo dé tra so dd chan cim BB1

BB1 Day ién ctra sau phai va Day &ién san xe (BEn phdi iy gita)

Hinh 6.27: Tra so dd chan cim BBI.
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6.3. Poc so' @0 mdt s6 mach tiéu biéu
6.3.1. . Mach dién hé théng chiéu sang

A s
A LD

¥

.
- . 3
) |
1 1 * &
wminjwlinim wilnlinm
l ’ o
" w | ade ‘ - ..
s -~
]

Hinh 6.28: So d6 hé thdng chiéu sang
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6.3.2.

. Mach dién hé thong tin hiéu

== Eéﬁ_}
sH
E.:mm.*s.um gg :
5 3
o] 5] it
el e L0
@3 S RON
: =
3

Hinh 6.29: So do hé thdng tin hiéu
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6.3.3. So d6 hé thdng gat nude va phun nude kinh

From Power Sosce Symer (See Puge )

!

Cau hoi on tap:

¢ |-

¥

)

Coreresn A
Froed Wiper SV Washar SWV
——
@la]en|ees o wrlew
L
o o0

Hinh 6.30: So d6 hé théng gat nudc va phun nudc

-
-

1. Trinh bay ky hiéu va cach doc va tim gidc ndi ddy trén so d6 mach dién?
2. Trinh bay ky hiéu va cach doc va tim hop dau noi trén so do0 mach dién?
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