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LOINOI PAU

Gido trinh PIEN TU CAN BAN la tai liéu hoc tp danh cho sinh vién
Khoa Coéng nghé Thong tin.

DPién ti cin ban trinh bay ciu tao va hoat dong ctia cdc linh kién dién
tf vd mach clia chiing. P4y 13 nhitng kié€n thifc co s& dé hi€u biét ciu tric mdy
tinh va cdc thi€t bi phan ciing clia k§ thuit cong nghé thong tin. Noi dung chd
yé&u cuta gido trinh 12 mo td ciu tao, dic trung clia cdc linh kién dién t ban
dan nhu diode, transistor, IC va cdc mach tng dung ciin ban clia ching.

Gido trinh gdm 11 chuong

Chuong 1: Mot sd khdi niém

Chuong 2: Diode bdn din va mach diode

Chuong 3: Transistor

Chuong 4: Phan cyc transistor

Chuong 5: Khuyé&ch dai transistor

Chudong 6: Khuyé&ch dai cong suit

Chuong 7: C4c hiéu dng tan s6 cia mach khuyé&ch dai

Chuong 8: C4c linh kién bdn din diic biét

Chuong 9: Khuyé&ch dai thult todn

Chuong 10: Cac mach dao dong

Chuong 11: Ngudn nudi

Noi dung ctia gido trinh rat rong ma thdi gian lai han ch€ trong 60 tiét
do @6 mdt s6 van dé bi bd qua. Sinh vién cé thé tham khdo thém textbook
bing ti€ng Anh sau day tai thu vién Khoa Cong nghé Thong tin.

Electronic Principles Malvino, Mc Graw-Hill, 1999

Sinh vién ciing c6 thé vao Website: www.alldatasheet.com d& c6 thém
céc thong tin chi ti€t vé so liéu ky thuat ciia céc linh kién.

Do trinh do ngudi viét c6 han, chic chin gido trinh con cé nhiéu thi€u
s6t. RAt mong dudc su gép ¥ clia ban doc.

ba Lat, thang 1 nam 2005
Phan Vin Nghia



Chuong 1
MOT SO KHAI NIEM

L1 SU GAN PUNG

Trong cudc sdng chiing ta thudng xuyén ding sy gin ding hay xap xi.
Trong k¥ thuat ciing vdy. Chiing ta thudng diing cdc mifc gan ding sau:

¢ Gan ding 1y tudng (ddi khi goi 1a gan ding bac 1)

¢ Gan ding bac 2

¢ Gan ding bac 3

¢ MO ta chinh xéc

1) GAn diing Iy tugng. Mot doan ddy AWG22 dai 1 inch (2.54cm) c6
dién trd thuan R=0.016€, cudn cdm L=0.24pH va tu C=3.3pF. Né&u chiing ta
tinh t6i tat cd cdc dnh hudng ctia RLC thi tinh todn lién quan dé€n dong va thé
s& mat nhiéu thdi gian va c6 thé phic tap. Vi vdy trong nhiéu trudng hop, dé
don gidn, c6 thé bé qua RLC clia doan day dan.

Su gan ddng ly twdng, 1a mach tuong duong don gidn nhat clia thiét bi.
Vi du, gin ding ly tuéng cda mot doan day ndi 1a mot vat din cé tr§ khang
Z=0. Sy gan diing ndy la dd cho cdc thiét bi dién t thong thudng. Trudng hop
ngoai 1& s& xdy ra tai tan s& cao. Khi d6 phdi xét dén cdm khdng va dung
khdng. Gid st ring 1 inch day néi c6 L=0.24uH va C=3.3pF thi tai tin s6
f=10MHz cdm khing va dung khang tuong duong cda ching la 15.1Q va
4.82KQ. Chiing ta thudng diung gan ding ly tudng d6i véi diy noi khi tan s6
f<1MHz. Tuy nhién khong c6 nghia 13 ching ta khong can d€ y dén chiéu dai
clia day noi. Trén thyc t€, can 1am cho ddy ndi ngidn dén miic c6 thé.

Trong khi tim hdng cho mach hay thiét bi, mdt gan ding 1y tudng 1a dd
dung. Trong gido trinh nay chiing ta dung gan ding 1y tudng cho cdc thiét bi
ban dan bing cdch gidn lude ching nhu cdc mach tuwong duong don gidn. Bing
cach diing gin ding 1y tudng, chiing ta dé dang phan tich va hi€u hoat dong
ctia cdc mach bdn dan.

2) Gan ding bac 2. Gan ding bac 2 thém mot hoic nhiéu thanh phan
vao gan ding 1y tudng. N&u gan ding 1y tudng clia 1 vién pin 12 1.5V thi gan
ding bac 2 cda 1 vién pin 12 mot ngudn th& 1.5V noi tiép véi 1 dién trd 10Q.
Pién trd nay goi 1a dién trd trong hay dién trd ngudn clia vién pin. Néu dién
trd ti bé hon 100Q, thé trén tii c6 thé bé hon 1.5V do sut th€ qua dién trg
ngudn. Lic ndy céc tinh todn cin phai kém theo cd dién tré ngudn clia pin.
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3) Gan diing bac 3 va cdc gan ding cao hon. Gan ding bac 3 kem
theo mdt s6 phan ti¥ nita vio mach tuong duong clia thié€t bi. Tham chi cdc gan
ding cao hon nifa can phdi lam khi phan tich mach. Tinh todn bing tay doi
véi cdc mach tuong duong gin ding cao hon bic 2 tr§ nén rat khé khin.
Trong truong hdp nay ching ta s€ dung chuong trinh may tinh. Vi du EWB
(Electronics Work Bench) hoidc Pspice 12 cdc phan mém mdy tinh trong dé
diing cdc gan ding bac cao d€ phan tich mach.

Tém lai, viéc sit dung gan ding loai nao 13 phu thudc vao yéu cau cong
viéc ma ching ta phai lam. Né&u ching ta dang tim 16i hay stta chita thi€t bi,
gan ding bac 1 1a dd. Trong nhiu trudng hdp gan ding bac 2 1a lya chon t6t
vi dé ding va khong yéu cau mdy tinh. P6i vdi cdc gan diing cao hon cin phdi
dung mdy tinh va mot chuong trinh.

1.2 NGUON THE

Mot nguodn thé 1y tuwdng tao ra mot hiéu dién thé 12 hiing sd trén tai. Vi
du don gidn nhat cia mot ngudn thé 1y tudng 13 mdt acqui hoan hio, mot acqui
ma dién trd trong ctia né bing 0.

Hinh 1-1a 13 hinh vé& mdt mach, trong dé ngudn th€ V=10V ndi véi
dién trd tdi R =1Q. Von k& chi 10V, ding biing gi4 tri clia ngudn thé.

— § RL 107
1ov 1 Ohm

Hinh 1-1a: Nguon thé va tai

Hinh 1-1b cho thiy gidn dd cda hiéu dién th& trén tdi va dién trd tai.
Theo gidn dd, hiéu dién th€ trén tdi vin 10V khi dién trd tdi thay d6i tir 1Q
d&én 1MQ. N6i mot cach khac, mot ngudn thé 1y tuwdng tao ra mot thé trén tdi
12 hiing s& bat chap dién trd tdi 12 16n hay bé. V6i mot ngudn thé 1y tudng, chi
c6 dong tai thay ddi khi dién trd t3i thay ddi.

Trang 2



Voltage
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Hinh 1-1b: Quan hé giita th€ tdi va trd tai

Gan ding bic 2 ctia ngudn thé.

Nguon thé 1y tudng 1a thiét bi chi c6 vé mit 1y thuyét, né khong ton tai
trong thuc t&€. Vi khi dién trd tdi gan bing 0, dong tdi s& gin bing vo cing.
Khong c6 mot ngudn thé thuc nao cé thé tao ra mot dong tii vo han vi ngudn
thé thuc Iudn ludn cé dién trd trong (dién trd ngudn). Gan ding bic 2 cia mot
ngudn th€ phai kém theo dién trd trong nay.

Hinh 1-2a md td y twdng nay. Pién trd trong 1Q ndi ti€p vdi bd acqui ly
tudng. Khi dé gid tri chi trén Von k&€ 1a 5V thay vi 10V.

s
Al
1 Ohm |
—_—__—w § RL 5y
lov 1 Ohm
|

Hinh 1-2a: Nguon th€ véi dién tré trong

Hinh 1-2b 1a gidn d6 clia thé trén tdi va dién trd tai clia mot ngudn thé
thuc. Thé trén tdi chi dat dudc gid tri 10V khi dién trd tdi 16n hon dién tré
ngudn nhiéu 1an, 16n hon d&én mifc c¢6 thé béd qua dién tré ngudn.

Ngudn theé manh (Stiff Voltage Source)

Ching ta c6 thé bd qua dién trd ngudn khi né nhd hon dién trd tai it
nhat 12 100 1an. T4t c4 cdc ngudn thé thda méin diéu kién nay goi 12 ngudn thé
manh.
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Voltage
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Hinh 1-2b: Thé trén tdi va trd tdi doi véi ngudn thé thuc

Mot nguon th€ manh néu thda di€u kién:

Rs<0.01R, (1-1)
Dién trd tdi bé nhat ma ngudn thé€ vin manh la:
RL(min): 1 OORS ( 1 '2)

Theo (1-2) dién trd tai bé nhat phai bing 100 1an dién trd ngudn. Trong
trudng hgp ndy, sai sd tinh todn do bé qua dién trd ngudn 1a 1%. Gid tri sai s6
nay Ia di nhd d€ béd qua trong gan diing bac 2.

Luuy:

e Dinh nghia vé ngudn th& manh 4p dung cho cd ngudén DC 1dn ngudén AC.
e Gan diing bac 2 chi c6 y nghia tai tan sd thap. Tai tan s6 cao, cdc hé s6 can
phai xem xét thém la cam khdng va dung khang.

1.3 NGUON DONG

Rs
s
1M
RL 1
W]
— 10V
10l

Hinh 1-3: Ngudn dong
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Mot ngudn thé DC cung cAp mot thé trén tai khong ddi d6i véi cac dién
trd tai khac nhau. Ngudn dong DC tao ra mot dong tdi 1a hiing sd doi véi cic
dién tr§ khdc nhau. Vi du mot ngudn dong 1y tudng 12 mdt acqui c6 dién trd
trong rat 16n nhu hinh 1-3.

Trong mach hinh 1-3, dong tdi tinh bdi:

I,=VI1/(Rs+Ry)
v6i R =1Q, Rs =IMQ , dong tai bing:
[.=10V/(1IM+1)=10pA
Trong tinh todn trén day, dién trd tdi 4nh hudng khong ddng k€ 1én dong tai.

IL

10nd

Lm——— Stiff Fegion ---->=

RL
{Ohm)

1 100 10000 1000000
Hinh 1-4: 4nh hudng cla dién trd tdi d6i v6i dong tai

Hinh 1-4 chi ra 4nh hudng clia dién tr§ tdi d6i v6i dong tdi. Dong tdi
van 12 10pA trong mot viing rong clia dién trd tai. Khi dién trd tdi 16n hon
10KQ (R >1% Rg) thi dong t3i bit ddu thay dai.

Nguén dong manh.

Chiing ta c¢6 thé bd qua 4nh huéng cla dién trd ngudn clia mdt ngudn
dong néu né 16n hon dién trd tai it nhat 12 100 1an. Moi ngudn dong thda diéu
kién nay goi 12 ngudn dong manh.

Ngudn dong manh néu thda diéu kién:

Rs >100R, (1-3)

Trong trudng hdp giSi han, dién trd tdi 16n nhat ma ngudn vin dudc

xem 12 ngudén dong manh khi
R;(max)=0.01Rs (1-4)

Theo (1-4) dién trd tdi 16n nhat bing 1/100 dién trd ngudn.

Hinh 1-5a ky hiéu mot ngudn dong 1y tuéng, trong d6 thi€t bi tao ra mot
dong hiing Is vdi dién trd ndi cda ngudn Rs 12 vo cling.

Hinh 1-5b chi ra gdn ding bic 2 cia ngudn dong. O d6 dién trd trong
Rg mic song song véi ngudn dong 1y tuwdng I . Phan cudi clia chuong nay sé
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xem xét dinh 1y Norton, khi d6 chiing ta s& biét tai sao Rs lai midc song song
véi ngudn dong Is.

Hinh 1-5: Ngudn dong

Béang sau cho thdy su khdc nhau giita nguén dong va ngudn thé.

Pai lugng Ngudn th& Ngudn dong
Rs R4t bé R4t 16n
Ry > 100 Rs <0.01Rs
VL Hiing Phu thudc R
I Phu thudc Ry, Hiing

1.4 PINH LY THEVENIN

al

RTH

FL

2
ANY CIRCUIT WITH RL
0 S0OURCES
E
A
E

bl

Hinh 1-6: Thé& Thevenin
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Pinh 1y 124 mdt ménh dé c6 thé chitng minh bing todn hoc. Sau day
ching ta xem xét mot sd khdi niém lién quan dén dinh 1y Thevenin, tén mot
ky su ngudi Phép.

Thé& Thevenin (Vyg): Trén hinh 1-6, th€ Thevenin 1a th€ do dudc giita
2 dau dién tr§ tdi (hai dau AB) khi khong c6 dién tr§ tdi (dién tr§ tdi hd
mach). Vi vay d6i khi th€ Thevenin con goi 1a th€ hd mach.

Thé Thevenin:

Vru=Voc (1-5)

Tré Thevenin (Ryy): 12 dién trd do dudc gitta 2 dau dién trd tdi khi
dién trd tdi hd mach va khi tit ca cdc ngudn gidm té6i 0.

Gidm ngudn t6i 0 c6 ¥ nghia khdc nhau ddi véi nguén dong va ngudn
thé&. Cu thé nhu sau:

¢ D0i véi ngudn thé: ngdn mach
¢ Dai véi ngudn dong: hd mach

Viy dinh 1y Thevenin dé cip dén cdi gi? Theo dinh ly Thevenin, moi
hop den chita mach gdm ngudn DC va cdc dién trd tuyén tinh (12 dién trg
khong thay d6i gid tri khi thay ddi th€ trén né) nhu hinh 1-6a c6 thé thay thé
bing mot ngudn thé Thevenin va mot dién tr§ Thevenin tuong duong nhu hinh
1-6b. Khi d6 dong qua ti bing

[L=V1u/(Rta+Rr) (1-6)

DPinh 1y Thevenin 1a mot c6ng cu manh. N6 khong chi gidp don gidn cdc
tinh todn ma con gitp gidi thich hoat dong clia cdc mach ma néu chi dung cic
phuong trinh Kirchhoff thi khong thé 1am dudc.

Vi du: Tinh th& va trd Thevenin cho mach hinh 1-7.

Hinh 1-7

D€ tinh thé Thevenin ching ta hd mach dién trd tdi R;. D& dang thay
ring Vg = 24V.

D€ tinh trd Thevenin cAn hd mach tdi va ngin mach ngudn 72V. Khi
do:
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Ryg= 4 + (3//6) = 6KOQ

C6 thé dung Von k&€ va Ohm k& dé€ do th€ Thevenin va trd Thevenin.
Do chinh xdc cta cdc phép do phu thudc vao loai may do dugc st dung. Vi du
néu st dung mdy do thé& loai chi thi kim c¢6 do nhay 20KCQ/V tai thang do 30V
thi tr§ khdng vao ctia mdy do 1a 600KQ. Khi d6 th€ do dudc sé& bé hon thé
Thevenin mdt chiit. Thudng ngudi ta dung von k& cé trd khdng vio vao I6n
hon tr§ Thevenin it nhdt 1a 100 I1an. Khi d6 sai s§ s& bé hon 1%. D& ¢6
khdng vao cao, ngdy nay ngudi ta dung von k€& s6 (Digital Multimeter) véi tré
khdng vao cd 10MQ.

1.5 PINH LY NORTON

Trén hinh 1-8a, dong Norton Iy dugc dinh nghia 1a dong tai khi dién tr
tdi ngdn mach. Vi vy dong Norton con goi 12 dong ngidn mach.
In=1Isc (1-7)
Dién tr§ Norton 13 dién tr§ do giita hai dau dién trd tdi khi hd mach
dién trd tdi va tat cd cdc ngudn gidm tdi 0.

Rx=Roc (1-8)
Do dién trd Thevenin cling bing Roc, nén thé viét:
Ru=Ry (1-9)

nghia 12 dién trd Thevenin va dién tré Norton 1a biing nhau.

A
! FL
AN UIRCUIT WITH DT SOURCES
E
A

I

b

Hinh 1-8: Mach Norton
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Trong hinh 1-8a, hdp den chita mach batky gdm ngudn DC va cédc dién
trd tuyén tinh. Pinh 1y Norton phdt bi€u ring, c6 thé thay th€ mach hinh 1-8a
bing mach hinh 1-8b.

Dud6i dang biéu thifc:

Vi =In(Ry//RL) (1-10)

Theo (1-10) thé trén tdi bing dong Norton nhin véi dién trd tdi mic
song song véi dién trG Norton.

Pinh 1y Norton va Thevenin 13 tuong duong. Trén thuc t&, cé thé bién
ddi ngudn thé€ Thevenin thanh ngudn dong Norton va ngugc lai. Hinh 1-9 cho
thay cdc cach bién ddi.

il il
IIII‘IIIII‘IIIII" - -

RTH

WTH = ===x L = RN
. ’ B
2]
) &
- |'|I'I|'||'I|'|I‘_ »
RTH
@ I =RN ===r NYTH =

’ B

b}

Hinh 1-9: Bi&n ddi Thevenin - Norton
C6 thé thdy ring trd Norton va tr§ Thevenin la giéng nhau. Quan hé
gifta dong Norton va thé Thevenin 12

In=Vru /Ry (1-11)

Vi du: Gid st ring ching ta di rdt gon mot mach thanh mach Thevenin
nhu hinh 1-10. Hay bién d6i mach nay thanh mach Norton.

Loi gidi: Dung phudng trinh (1-11) ta c6:
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In=10V/2K = 5SmA
Hinh 1-10b v& mach Norton tudng dudng cua mach Thevenin trén hinh
1-10a.

L A
|'|"I|'|I.I|'|v - -
2K

10 = ===3 Cfp S § 2K
al E b} E
Hinh 1-10

Trang 10



C[lu’dn 11
DIODE BAN DAN VA MACH DIODE

IL.1 CAC LOAI CHAT BAN DAN

Theo tinh chit din dién, c¢6 3 loai vat chat:

¢ Chatdan dién

¢ ChAt khong dan dién (dién moi)

¢ Chatbdn din

Trong chit din dién thudng chi ¢6 1 electron & viing ho4 tri, trong khi
d6 cdc chat dién moi c6 8 electron & viing hod tri. Ban din c6 tinh chit trung
gian giita dién moi va chat din dién, ching c6 4 electron & viing ho4 tri.

Germanium (Ge) va silicon (Si) 1a cdc chdt bén din dién hinh. O
trang thdi tinh thé tinh khi&t (khong bi pha tap), mdi nguyén ti Ge va Si diing
4 electron hod tri cia chiing d€ lién két vdi 4 electron hod tri clia 4 nguyén ti
khdc tao ra ciu tric tinh thé bén vitng vé mit ho4 hoc.

Khai niém 15 tréng trong chat ban din. O nhiét do trén 0 do tuyét
doi (>—273OC) céc electron trong mang tinh thé sé& chuyén dong nhiét. Nhiét do
cang cao thi chuyén dong nhiét clia cc electron cang 16n. Chuyén dong nhiét
nay c6 thé 1am cho 1 electron trong viing hod tri chuyén 1én cdc quy dao c6
ning lugng cao hon. Liic nay electron 1a tu do. N6 di chuyén trong viing din.
Clng véi su tao thanh mot electron ty do, s& xuat hién mdt 16 trong (mang
dién tich duong) trong vung hod tri. SO electron tu do ding bang s6 10 trong.
L3 trong 13 di€m khdc biét quan trong nhat giita ban din va vat dan.

Néu ton tai 1 dién trudng ngoai, thi trong chit ban din sé& c6 dong chay
qua. Dong nay 12 dong cda cédc electron tu do va 16 trong ngugc chiéu nhau.
Do din dién clia ban dan tinh khiét ting theo nhiét dd va c6 gid tri bé.

Pé€ ting d6 din dién cla ban din tinh khi€t cin phai pha tap (doping).
C6 2 cach thudng dung:

Pha tap loai N (negative). P& ting s6 electron tu do trong ban din,
ngudi ta pha tap nguyén ti hod tri 5 (con goi 1a chit cho, Photpho ching han)
v6i ban din tinh khiét, tao thanh bdn din loai N. Trong b4n din loai N, dé
dang thiy ring nguyén tif chit cho sé& thira 1 electron va lam cho s6 electron
trong ban din loai N chi€m da s8. L3 trong 13 phan ti¥ thi€u s& trong ban din
loai N.

Pha tap loai P (positive). Ngudi ta pha tap nguyén tr hod tri 3 (con goi
12 chit nhan, Nhom chiang han) vao ban din tinh khi&t d€ tao ra chit bdn din

Trang 11



loai P. Trong bdn din loai P, phan t tdi dién da s& 1a 18 trdng, phan t tai
dién thiéu s6 1a electron tu do.

Bé4n din loai N va loai P c6 thé ché tao tir tinh thé Ge hoic Si. Cong
nghé Ge la cong nghé cla nhitng nim 60 (th& ky 20). Ngay nay, hdu hét cic
chit ban din 1a Si.

L2 TIEP XUC PN

Gid st ¢6 mot mau ban din Si tinh khi€t. Ngudi ta pha tap miu bén dan
sao cho phid bén trdi 12 bdn dan loai P, con phi4d bén phdi 1a bdn dan loai N.
Bién gi6i gitta ban din loai P va bdn din loai N goi 1a tiép xiic PN. Tiép xic
PN d3 din dén cdc phit minh vé diode, transistor, IC (Integrated Circuits)...
Viéc hi€u biét tinh chat cla ti€p xtc PN 13 co s§ dé hi€u biét hoat dong cia
c4c linh kién va thiét bi ban din.

Tiép xtic PN con goi 1a mot diode ban din (tir nay trd di goi 1a diode).
Ching ta hdy xem xét cdc tinh chat ctia mot diode khi khdng phan cuc.

DEFLETION
P u LAYER
+ + + + + |- - - - - + + + + |-+ - - - -
+ + + + + |- - - = - + + + + |- - - - -
+ + + + + |- - - - - + + + + |-+ - - - -
al bj

Hinh 2-1: Ti€p xtic PN khong phan cuc

Tai 16p ti€p xdc, s& hinh thanh mdt ving nghéo dién tich (depletion
layer) do su khuyé&ch tdn cta electron tir N vao P sau d6 cdc electron nay tdi
hdp véi 16 trong 1am cho s phan tif tdi dién tai ving nay gidm. Sy khuyé&ch
tdn ciing tao ra mdt hang rao th€ ning huéng tir N sang P. O nhiét do 25°C,
hang rdo th€ ning c6 gi4 tri ¢d 0.3V ddi v6i Ge va 0.7V d6i véi Si. Su hién
dién cla rao th€ ngin cdn qué trinh khuyéch tdn ti€p tuc va hé & trang thdi
dirng.
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IL.3 DIODE BAN DAN CO PHAN CUC

Hinh 2-2a cho thidy ky hiéu ctia mot diode. Bén ban dan P goi 1a Anode
(ky hiéu 1a A), bén bdn din N goi 1a Cathode (ky hiéu 12 K). Trén so dd ngudi
ta ky hiéu diode nhu mdt miii té€n chi tir P sang N hay tir Anode sang Cathode.

Hinh 2-2b trinh bay m6t mach diode. Trong mach nay diode dugc phan
cuc thuan (Va>Vk). Su phan cuc thuin lam cho cdc electron ty do bén ban dan
N va 10 trong bén ban din P vugt qua moi ndi tao thanh dong dién trong diode
(dong Iak).

Anode R
Al

p

L-—=l % D = VD
ST W=
n
Cathode

al bj

Hinh 2-2: Diode va phén cyc thuian diode
Trong phong thi nghiém c6 thé setup mdt mach nhu hinh 2-2b. Biing

ciach do dong va th€ trén diode tng v6i phan cyc thuin va phan cuc nghich
(Va<Vk) c6 thé vé gidn dd quan hé giita dong va thé trén diode nhu hinh 2-3.

Id
BEREAFTOWN FOEWARD
VOLTAGE FEGION
Wak
Vi
0.

{____

FEVER3IE

FEGION T

Hinh 2-3: Gian do IV cta diode
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Theo hinh 2-3, khi phan cuc thuin, dong qua diode sé& khong ddng ké
cho dén khi Vak > hang rdo th€ niing (barrier potential). Ngugc lai, khi phan
cuc ngugc, c6 1 dong dién rat bé qua diode cho dén dién dp dit 1én diode vugt
qua dién th& ddnh thiing (Breakdown Voltage =BV).

Trong ving phin cyc thuan, dién thé€ tai d6 dong lak bit ddu ting
nhanh goi 12 dién th&é m&i ndi (knee voltage) clia diode. Dién thé mdi ndi c6
gid tri bing hang rao th& ning. Khi phan tich mach diode phin cuc thuin
ching ta thudng xét xem dién th€ trén diode 12 bé hon hay 16n hon dién thé
mdi ndi. Néu 16n hon, diode dé dang din dién. Néu bé hon, diode khong din
dién (din dién kém). Chiing ta dinh nghia dién th€ mdi ndi clia diode silicon
la:

Vk~0.7V 2-1)

bién th€ mdi ndi cda diode germanium I3 0.3V. Hién nay diode
germanium it dudc diing, nhung dién th€ mdi ndi ctia né thap la mot vu diém
va vi vay mot sO (ing dung van ding diode germanium.

Khi dién th€ trén diode vugt qua dién th€ moi ndi thi dong qua diode
ting nhanh va theo quy luit tuyén tinh. Lic ndy diode déng vai trd nhu dién
trd. Ching ta goi dién trd nay 1a dién trd Bulk (Rg) ctia diode.

Rp= Rp+Ry (2-2)

Trong d6 Rp va Ry 1a dién trd tuong tng cda vung P va ving N. Chiing
phu thudc vao mat do pha tap va kich thude cia cdc ving nay. Thong thudng
Rg < 1Q. Chiing ta chi quan tim dén Ry clia diode trong gin ding bic 3.
Trong gido trinh nay ching ta khong xem xét dén gin ding bic 3.

Néu dong dién qua diode qué 16n, sy qud nhiét s& phd huy diode. Vi
vay trong bang s6 liéu k§ thuat (data sheet) clia nha mdy sdn xuit c6 ghi dong
cyc dai cia mot diode. P6 1a dong dién tdi da ma diode c6 thé hoat dong
binh thudng va khong 1am gidm tudi tho ciing nhu cdc dic trung clia né. Dong
thuin ti da cla 1 diode thudng dudc ghi bing I, , IF(max), 10... Vi du diode
IN456 ¢6 1, =135mA.

C6 thé tinh cong sut tiéu tin (power dissipation) ciia mot diode gidong
nhu tinh cong suit tiéu tdn cia mot dién trd. N6 bing tich giita dong va thé
trén diode.

Pp = Vp.Ip (2-3)

Gidi han cdng suit (power rating) clia mot diode 12 cdng suit t6i da ma
diode c6 thé tiéu tdn va khong 1am gidm tudi tho cling nhu cdc dic tinh khéc.
Néu ky hiéu gidi han cong suat 1a Pmax thi

Prax= Vmax-Imax (2-4)
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I1.4 DIODE LY TUONG

Hinh 2-4 cho thdy gidn do dong thé€ clia mdt diode trong ving phin cyc
thuan. Luu ¥ ring dong qua diode x4p xi bang 0 cho dén khi th€ trén diode
dat t6i gid tri hang rdo th€. Trong vung 1an cin 0.6V dén 0.7V dong qua diode
ting. Khi th€ trén diode 16n hon 0.8V dong qua diode ting rdt manh va do thi
12 dudng thang.
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Hinh 2-4: Gidn d6 dong th& clia diode phan cuc thuidn

Tuy thudc vao kich thudc vat Iy va mat dd pha tap, cdc dic trung cta
diode nhu dong thuin t6i da, gidi han cong suit... c6 thé c6 gia tri rat khac
nhau. Mic du gid tri dong va thé€ clia cdc diode thi khdc nhau nhung dang cia
gidn d6 quan hé giita dong va th& trén moi diode tuong tu nhau nhu hinh 2-4.
TAt cd cdc diode silicon déu c6 dién thé€ mdi ndi xap xi 0.7V.

Trong khi phan tich mach, hiu nhu chiing ta khong cin su chinh xdc
tuyét d6i. Do d6 c6 thé dung gin ding cho diode. Chiing ta hdy bit ddu bing
gin ding 1y tudng. Theo d6, diode nhu mot thiét bi c6 tinh chit sau: né din
dién tot (dién trd bing 0) khi phan cuc thuin, vd hoan toan khong din dién
(dién trd vo cung) khi phan cuc ngugc.

Hinh 2-5a chi ra gidn dd dong thé ctia 1 diode 1y tudng. Theo d6 diode
1y tudng c6 dién trd biang 0 khi phan cuc thuin va c6 dién trd biang vo cung khi
phan cuc ngudc. N6i cach khédc, diode ly tudng gidng nhu mdt cong tic
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(switch) nhu hinh 2-5b. N6 déng (close) khi phan cuc thuin va hd (open) khi
phan cuc ngudc.
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Hinh 2-5: Pudng cong dong thé clia diode 1y tudng va md hinh

Vi du: Dung m6 hinh diode 1y tuéng tinh th€ trén tdi va dong tdi trén sd
dd hinh 2-6.

Hinh 2-6: Mach diode ly tudng

Do diode phan cuc thuin, né nhu cong tic dang déng. Do d6 toan bd
nguodn th& 10V dit 1én trd ti. Vay

vV, =10V

Theo dinh luAt Ohm, dong tdi bing:

[[=10V/1K = 10mA
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IL5 GANDUNG BAC 2 CUA DIODE

Ching ta sé& ding gan diing bac 2 khi mudn tinh chinh xdc hon céc gid
tri dong va thé trén diode.

Hinh 2-7a chi ra gidn dd dong th& cia 1 diode trong gan ding bic 2.
Theo d6, s& khong c6 dong qua diode chitng nao thé trén diode chua vugt qua
gid tri 0.7V. Hinh 2-7b cho thdy mach tuong duong clia diode silicon trong gan
ding bac 2. N6 gdm mot cong tic ndi ti€p v6i mot hang rao the 0.7V. N&u thé
Thevenin 4p 1én diode 16n hon 0.7V, diode s& déng (dan dién thuin). Khi
diode dang dan, th€ rdi trén diode 1a 0.7V d6i v6i moi gi4 tri ctia dong thuln.
No6i céch khac, né€u th€ Thevenin bé hon 0.7V, cong tic 1a hd va khong c6
dong qua diode.
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Hinh 2-7: Gin ding bac 2 clia diode

Vi du. Diing gin ding bic 2 cda diode dé tinh dong, thé va cong suit
ti€u tan trén diode cho & mach hinh 2-8.
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