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.
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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€ &
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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.
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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
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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:
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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.
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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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