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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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Ky thuat dién tw

Nguyén Duy Nhéat Vién
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NQI dung

wong 1: M& dau.

nwong 2: Diode va rng dung.
nwong 3: BJT va wng dung.
nwong 4: OPAMP va rng dung.
nwong 5: Ky thuat xung co ban.
hwong 6: Ky thuat s co ban:
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NQI dung

Lich st phét trién

Cac linh kién dién tr thong dung T8}
O Linh kién thu déng AR
O Linh Kién tich cwc
O Linh kién quang dién tw J 3

Dién ap, dong dién va cac dinh luat col ban:
O Dién ap va dong dién
0 Nguon &p va nguon dong
0 Dinh luat Ohm /
0 Dinh luat dién ap Kirchoff 7
O Dinh luat dong dién Kirchoff




e B

Lich st phat trién

1884, Thomas Edison phat minh ra den dle o

1948, Transistor ra doi & My, 1950, wng}ca Ir
transistor trong cac hé thong, thiét bi.

1960, mach tich hop (Integrated Circuit) ra

1970, Tich hop mat dé cao

0 MSI (Medium Semiconductor IC)
0 LS| (Large Semiconductor IC) >
0 VLSI (Very Large Semiconductor IC)
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Linh kién dién tw
thOng dung
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Linh kién thu ddng
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Pién tré

Linh kién c6 kha nang can tré dong dién
Ky hiéu: ; )

Tro thwong Bién tré
Pon vi: Ohm (Q).
01k = 103% Q.
O01MQ= 10° Q.



4 vach mau

2%, 5%, 10%

MAU

Dung sai

Cam 3 3 3 1KQ
Vang 4 4 4 10KQ
Xanh z cay 5 S =) 100K Q +0.5% D)
anh ca troi & & 3 MO £0.25% (©
Tim R 7 7 10M0 +0.10% B
Xam 8 8 g +0.05%
Trang 9 9 9

‘ang 0.1 + 5% )
Bac 0.01 + 10% {K)

1
' ! | | I l I
0.1%, 0.25%, 0.5%, 1% 2370+ 1%
L ] 1 ] [ ]

5 vach mau


http://www.thuvienkhoahoc.com/tusach/Hình:Resistorcode.jpg
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Tu dién

Linh kién c6 kha nang tich tu dién nang.
Ky hiéu:

S IS L
T T°T° 7T

Tu thwdng Tuhoa Tu co dién dung
thay ddi

Pon vi Fara (F)
O 1uF=10°F.
0 1nF=10°F.
0 1pF= 10-12F.






http://www.thuvienkhoahoc.com/tusach/Hình:Tu_hoa_va_ki_hieu.GIF
http://www.thuvienkhoahoc.com/tusach/Hình:Tants.gif
http://www.thuvienkhoahoc.com/tusach/Hình:Tu_thuong_va_ki_hieu.GIF
http://www.thuvienkhoahoc.com/tusach/Hình:Capvar.jpg
http://www.thuvienkhoahoc.com/tusach/Hình:Captrim.jpg

e B

Cudn cam

Linh kién c6 kha nang tich Iy nang lwong
tlr trerdrng. R
Ky hiéu: )‘

Cubdn cam Cudn cam Cudn cam co gia tri
c616i  khbng I6i thay doi

Pon vi: Henry (H)
01mH=10-3H.
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Bién ap

Linh kién thay doi dién ap
Bién &ap cach ly
Bién &ap tw ngau

Socap Y Thrcdp  So cép ,
Thw cap

Bién ap Bién ap tw
cach ly ngau
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Linh kién tich cuwc



e B

Diode

Linh kién dwoc cau thanh tu
2 1&p ban dan tiép xuc cong
nghé

0 Diod chinh Iwu

0 Diode tach séng

0 Diode 6n ap (diode Zener)

0 Diode bién dung (diode
varicap hoac varactor)

0 Diode ham (diode Tunnel)




o

Transistor lwong cywc BJT

BJT (Bipolar Junction
Transistor)

Linh kién dwoc cau
thanh tr 3 I&p ban
dan tiép xdc lién tiép
nhau.

Hai loai:
O NPN
O PNP
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Linh kién quang
dién tw
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Linh kién thu quang

Quang tro:
Quang diode
Quang transistor




o

Linh kién phat quang

Diode phat quang
(Led : Light Emitting
Diode)

LED 7 doan
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bien ap, dong dién va
cac dinh luat co ban



o

bién ap va dong dién

bPién ap:

\

O Hiéu dién thé gitra hai diém khac nhau!ttc&qg
mach dién. ;

CO0Trong mach thwong chon mot diém lam « [
chung dé so sanh céac dién ap v&i nhau gei
NESEVAERCEL (thwo’ng chon la QV).

ODién ap gitva hai diém A va B trong me
duoc xac dinh: U,e=V,-Vg

OVoi V, va Vg la dién thé dlem A va dlem B so
vO'I masse

OBon vi dién ap: Volt (V).




o

bién ap va dong dién

Dong dién: "1

oDong dich chuyén cé huwéng cua caf’ha
mang dién trong vat chat. !

CChiéu dong dién tir noi c6 dién thé cao d
noi co dién thé thap.

C1Chiéu dong dién ngwoc vai chiéu dich ch."
cua dién tu. )

OBon vi dong dién: Ampere (A).

~
i
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Ngudn ap va nguén déng

Nguén ap

0T 99 ¢

Nguén dong

Ngudn ap mot Ngudn ap xoay  Ngudn dong  Ngudn dong

chiéu chiéu mét chiéu xoay chiéu
Pinh Iy Thevenin & Norton q . ©




nll © .

Pinh luat Ohm

M&i quan hé tuyén
tinh gilra dién ap va
dong dién:

O U=lL.R

Yoltage, | Resistance, (Current,
¥ R I
{volts) | {ohms) {amps)
200 | 20 | 200

T i
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Dinh luat dién ap Kirchoff

Kirchoff's Voltage Law (KVL):

0 Tong dién ap cac nhanh trong
vong bang 0.

0 2V=0.
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BDinh luat dong dién Kirchoff

Kirchoff's Current Law (KCL):

0 Tong dong dién tai mét nit
bang 0.

0 21=0.

llﬁ

/ g%"
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Ky thuat dién tw

uyén Duy Nhat Vién
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Chuong 2
Diode va wng dung



nll_

NQI dung

Chat ban dan
Diode

Bo nquon 1 chiéu
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Chéat ban dan

Khai niém 'l
Vat chét dwoc chia thanh 3 loai dua}&r ,
dién tr& suat p:

OChat dan dién Y S
1Chat ban dan . ?f\‘s‘. .
1Chat cach dién 0

\\ '

Tinh dan dién cua vat chat cd.thé thay doi’
theo mét sb thong sO cua moi trwong nhu
nhiét do, dd am, ap suat .
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Chat ban dan

- Chét dan dién Chét ban dan Chat cach dién

104-104Qcm 10°+10%22Qcm
__

Dong dién A dong dich chuyén cla cac 4!at
mang dién > \
Vat chat dwoc cau thanh béi cac hat mang dlen

0 Hat nhan (dién tich dwong)
0 Dién ti (dién tich am)




dan

Chat ban

8, 18, 32...

N

3, 18;

op
M:

3

L

V4

2

GOm Cac
OK: 2;




y e
Chat ban dan

Gi&n do nang lwong cua vat chat
0O VOng hoa tri: Lién két hoa trj gitra dién t& va hat nhan. I “
0 VOng tw do: Dién t lién két yéu vai hat nhan, co thé di c&u n
0 VOng cam: L& vung trung gian, hang rao nang lwong dé’-c,. hér
dién tlr tir vaing hoa tri sang vung tw do /A

Vung ty | |
do
Vang cam :Tivv_nhc’) Vung cam -
Vung héa
tri |

Ving hoa
"\\

Chat dan dién Chéat ban dan Chat cach dién



y TS
Chéat ban dan thuan

Hai chat ban dan dién hinh
0 Ge: Germanium
] SI S|I|C|um

Mendeleev.
Co 4 dién tr o I&p ngoai cung

Cac nguyen tlr lién két véi nhau thanh mang tﬁhw |
thé bang céac dién tlr I&p ngoai cling. ¥

SO dién tir I1&p ngoai cung 1a 8 electron dung
chung




Chat ban dan thuan

_?W>1.12ev ,

Vung hoa
tri

Gian do néng lwong Si

Goi n: mat dé dién tw, p:
mat do 16 trong

CAu truc tinh thé cua Si Chat ban dan thuan: n=p.
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Chat ban dan tap

Chat ban dan tap loai N:

0 Pha thém chét thudc nhém V trong bang tudn hoan Mendel eV
vao chat ban dan thuan, vi du Phospho vao Si. (S

O Nguyén tw tap chat thira 1 e 16p ngoal cung lién két yéu"
nhan, dé dang bi ion hoa nh& mét ndng lwong yéu

0 n>p
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Chat ban dan tap

Chat ban dan tap loai P:
O Pha thém chétNthuC)c‘nhc’)m 1l trong bang tuan hoan Mendel eV
vao chét ban dan thuan, vi du Bo vao Si. g S
O Nguyén ti tap chat thiéu 1 e I&p ngoai cung nén xuat high
trong lién két yéu vai hat nhan, dé dang bi ion héa nho mo n

lwong yeu RE
O p>n N
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Cau tao

Cho hai I6p ban dan loai P va N tiep xc
cong nghé v&i nhau, ta dwgc mét diode.™

-
»
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- -
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nll ..

Chwa phan cyc cho diode

Hién twong khuéch tan
cac e tr N vao cac 10
trong trong P = ving réng
khoang 100um.

bién trwong ngwoc tw N
sang P tao ra mét hang
rao dién thé la U,,.

0 Ge: Uy=V,~0.3V

0 Si: Up=V,~0.6V

2002 HowStuffWorks
-

Pod
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Phan cyc ngwoc cho diode

/

Am nguén thu hat hat mang Holes  Dopietion Zone _Electrons
dién tich dwong (16 trong) -

Dwong ngudn thu hit cac hat

mang dién tich am (dién tw)
N X N , 44
Vung trong cang lon hon. No curmint dows
Gan dung: Khong c6 dong scfass this junation
dién qua diode khi phan cuc N
nguwoc. 4%@ .

Battery ©2002 HowStufWorks X '. Se

Nguén 1 chiéu tao dién trwdng Dong dién nay |A dong: ae :
E nhw hinh ve. clia cac hat thiéu SO goi Ia
Dién truc‘mg nay hat cac dién dong troi.

tr tw @m ngudn qua P, qua N Giéa tri dong dién rat bé.

vé dwong ngudn sinh dong
dién theo huwdng nguoc lai
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Phan cwc thuan cho diode

—_—

Am ngudn thu hat hat mang Holes Electrons
dién tich dwong (16 tréng)
Dwong ngudn thu hit cac hat
mang dién tich am (dién tw)
\Ving tréng bién mat. - 'y
across this junction
| &
~ =,
*~.i§;'\
Battery 62002 Howstuttworks .08, SN
Ngudn 1 chié~u tao dién truwong Dong dién nay 13 dong aeﬁ\‘\“? '
E nhw hinh ve. clia cac hat da so goi Ia dong .
Dién truc‘)’ng nay hat cac dién khuéch tan.
tt tir am ngudn qua P, qua N Giéa tri dong dién on.

vé dwong ngudn sinh dong
dién theo huwdng nguoc lai
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Dong dién qua diode

Dong cua cac hat mang dién da so6 la dc‘)n"g
khuéch tan I, co gia tri lon. H :
O 14=1,eavkT, ‘
O VoI
bién tich: g=1,6.10-1°C.
Hang so6 Bolzmal: k=1,38.10-23J/K.
Nhiét do tuyét déi: T (°K). ST
Dién ap trén diode: U. R NG
Dong dién ngwoc bao hoa: IS chi phu thuéc néng dé tap cﬁét H

cau tao cac lop ban dan ma khong phu thuéc U (xem nhuw
hang so).




o

Dong dién qua diode

Ly

Dong cla cac hat mang dién thiéu s la d(‘)r}g

troi, dong ro 1, c6 gia tri be. )1\

Vay: Aoy A

01 Goi dién &ap trén 2 cuc cua diode 1a U.

0 Dong dién tdng cdng qua diode 1a:
=14+, s AR

Khi chwa phan cwc cho diode (1=0, U=0); = %\;

O] |SeCIO/kT+|g:O_ ‘;;. ', '

_— _— N
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Dong dién qua diode

Khi phan cwc cho diode (1,U=0): ;’ |

O1=I (eIUKT-1). (*) >
Goi U;=kT/q la thé nhiét thi & 300%K, ta
U;~25.5mV. =
0l=1 (eVV;-1). (*+)

0(*) hay (**) goi la phwong trinh d&c tuyér \c
diode. IR
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Pac tuyén tinh va céac
tham so cla diode
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Pé&c tuyén tinh cla diode

Phwong trinh  dac
tuyén Volt-Ampe cua
diode:
0 1= (e9VKT-1)

Poan AB (A'B’): phan cwc thuan,

U gan nhw khéng dbi khi | thay
doi.

Ge: U~0.3V

Si: U~0.6V. ,
Poan lam viéc cua diode chinh Poan CD(C'D’): phan cwc nguoc,
lwu U gan nhw khéng doi khi | thay doi.

Poan lam viéc cua diode zener
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Cac tham so cua diode

pién tré mét chiéu: R =UI/I.
1 R,,~100-5000.
Rng~10kQ-3MQ.

bién tro xoay chiéu: ry=0U/sl.

[ rdng>>rdth
Tan so gioi han: .

0 Diode tan s6 cao, diode tan sé thap.
Dong dién toi da: |,

0 Diode cong suat cao, trung binh, thap.
Hé so chinh lwu: Ke=lin/lng=Rng/Rin-

0 K cang lon thi diode chlnh Iwu cang tot.
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Bd nguén 1 chiéu



Power
transformer
O

T ac line

220V (rms) |
60 Hz

Diode . Voltage
rectifier regulator




Chinh lwu ban ky

Ideal Vo rp

V=0, Ve<Vpyg.
Vo=(Vs Voo RIR+p).




Chinh lwu toan ky

D,

D——

®+  Center
Us tap

.




o

Chinh lwu cau




Mach loc tu C




On ap bang diode zener

-10.0V

k Zero current

In reverse-
Vertical bias region

N

(a) Circuit diagram (b) Zener-diode characteristic
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Ky thuat dién tw

uyén Duy Nhat Vién
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Chuwong 3
BJT va wng dung



o

NQI dung

Cau tao BJT

Céac tham sb clia BJ
Phan cwc cho BJT
VE khuéch dai dl]nq BJT
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Cau tao BJT



e B

BJT (Bipolar Junction Transistors)

Cho 3 I1&p ban dan tiép xic cong nghé Ilep tlép
nhau. BN

Cac cuc E: Emitter, B: Base, C: Collector. }

Pién ap gitra cac cuwc dung dé diéu khién slq\ !
dién. . }?\ |



http://en.wikipedia.org/wiki/Image:Electronic_component_transistors.jpg
http://en.wikipedia.org/wiki/Image:Transistor-photo.JPG

nll ©

Hai loal BJT

NPN

Ciu tao C

Cau tao




o

Nguyén ly hoat dong ) 4

Xét BJT NPN e ..
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Nguyén ly hoat dong

Tw hinh vé:
O lg=lg+ o , ‘
Binh nghia hé s6 truyén dat dong dién:

Oa=I:/lg
PInh nghta hé s6 khuéch dai dong dién:
OB=1c1lg
Nhuw vay,
OB=Ilc/(lg—lc) =al(l-a);
0 o = Bl (B+1).
Do do,

O le = o Igle=Plg
O Ig = (1-0) Iglg=(1+P)lg ,
O B ~ 100 véi cac BJT cdng suat nho.
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Chiéu déng, ap cua cac BJT

m

npn

Vce = -Vge + Vie




nl' B
Vi du ,

Cho BJT nhuw hinh vé.
V&i IB=50puA,IC=1mA
Tim: IE,B vaa




o

/

Pa&c tuyén tinh caa BJT

I 2
-C ‘ : ‘ }
I 1 \'/uhg bédo hoa y b
.’ Bl
, . .
,’ Yang RN &
@ 7
‘ < . .
\ 3
S ‘:'ihg ¢
Eg Ec /- Ving ci !=;2~ |
| 4

Gilr gia tri I3 khong doi, thay doi E., xac dinh I, tai)
Ic=f(Ucg)

|g;=const
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Cac tham s cla
BJT



e B

BJT nhw m@t mang 4 cyc

Xét BJT NPN, mac theo kiéu E-C /4

)|
Mg,

Y o)
o I o
'
.o

&
-
el
F

Mang 4 cuwc
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Tham s0 tré khang z,

/

Hé phwong trinh: Z,,. Tro khang vao paa
O { U,=2,,1,+2,l,. BJT khi h& mach n é’l&
b U=25111%2Z5,l,. Z;,: Trd khang ngu@g cu N
O dang ma tran: BJT khi ho magﬁ,,\
H [Uj=[211 le[lj . vao. ’ , A\
O-U7 25 2517 2, Tro khang thuan:cu: R
Z,,=U; Z1,=U, | BJT khi hd mach ngara, ./
1, [I,=0 1,[1,=0 Z,,: Tré khéng ra ctia B TR
7,,=U, 2,7, | khi h& mach ngd vao.
1, 11,=0 , 1,=0
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Tham s0 dan nap y;

/

Hé phwong trinh: Y- Dan nap vao cua BJT

O { 1=y, U +y U khi ngan mach glefe ,\

O H12=Y2Urty2Us. y1,: Dan nap NQUQIG. CUas" .,
O dang ma tran: BJT khi ngan mac.h-.,,

O [Iﬂ=[ Vi1 ylj[uj . vao. ,

Ol - Yo Yoz -Usz Yo1: Dan nap thuan, ja:
Y= Iy Vo=l | BJT khi ngan mach Tk

U, |U,=0 U, |U,=0 ra. R

Yar= lp| Vo= o] Y2o: Dan‘nap ra ctia BIT:*
U, U,=0 Jz U,=0 khi ngan mach ngé vao.




o

Tham sd hén hop h;,

Hé phuwong trinh:

m { U,=hyl;+h,U,.
Ol =hyl+h,,U.,.

O dang ma tran:

O [U1]=[h11 hlj[ :j]
O Ll h,; h, 5.

hy1=U; hyp=Uy

h21:|_2 , h22:|; |
1, lU,=0 U,|1,=0

,lU,=0 U, 1,=0

4

h,;: Tré khang vao caa
BJT khi ngan max .sqo
ra. " PR
hy,: Hé s6 hoi tiep.ie
ap cua BJT khi ho’ 2
ngd vao.

h,;: Hé so khuéc
dong dién cua BJT Kk
ngan machngora. =

h,,: Dan nap ra cua BJT
khi h& mach ngd vao.

=
S ...I
LN



PR L
2 -

—— -

Phan cuwc cho BJT



o

Phan cwc cho BJT

Cung cap dién ap mot chiéu cho cac CU’C cda
BJT.

Xé&c dinh ché dd hoat dong tinh ctia BJT. }’ \

Chu y khi phan cwc cho ché do khuéch dai:- £
0 Tiep xdc B-E duoc phan cyce thuan. o
0 Tiép xtc B-C dugc phan cyc ngugc. Y

Vi tiép xtc B-E nhw mét diode, nén dé phan ety

cho BJT, yéu cau Vg>Vy. B
0 D6i voi BIT Ge: Vy~0.3V R,
0 Doi véi BIT Si: Vy~0.6V |




nll —
Puwodng tai tinh va diém lam
viéc tinh cua BJT

Puwong tai tinh dwoc vé
trén dac tuyéen tinh cua
BJT. Quan hé: lc=T(Ucg).

P Dlem Iam
biem lam viéc tinh nam e
trén dwong tai tinh (ng P
v&i khi khong co tin hiéu [N et e Ty,

vao (xac dinh ché dé
phan cwc cho BJT). ‘
biém lam viéc tinh nam
cang gan trung tam KL
cang 6n dinh.




e B

Phan cwc bang déng co dinh

Xét phan cwc cho BJT NPN
Ap dung KVL cho vong |:

0 VeetUge=Vs.
Ap dung KVL cho vong II:

0 Uge=Vee-lcRe.




e B

Phan cwc bang déng co dinh

Xac dinh diém lam viéc

Budong

tinh: / tai tinh

O Phwong trinh tai tinh: [/ D,em am
Vee=lcRe+Uce. /™~ viéctinh
LA phwong trinh duwdng 4

thang.
. 1c=0,  Uce=Vec,
O Biém lam viéc tinh:
Giao diém gita dwong tai
tinh v&i dac tuyén BJT cua
dong Iz phan cyec.
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Phén cye bang dong co dinh

Tinh 6n dinh nhiét

O Khi nhiét do tang, IC tang,
diem lam viéc di chuyén tr A
sang A'. BJT dan cang manh,
nhiét d6 trong BJT cang tang,
cang lam IC tang Ién nira.

0ONéu khong tan nhiét ra moi
trwong, diém lam viéc co thé
sang A” va tiép tuc.

0 Vi tri diém lam viéc thay ddi, tin
hiéu ra bi méo.

O Trwdng hop xau nhat co thé
lam hong BJT.
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Phan cwc bang dong ¢ dinh

Vi du
0 Cho mach nhw hinh
Ve, vOI Vgg=HV,

Res=107.5kQ, B=100,
Ree=1kQ,  Vy=0.6V,
V=10V.

O Tim lg, le, Veg.

O0Xac dinh diém lam
viéc tinh cua BJT.
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Phan cyc bang déng cd dinh A

/

Tim Ig, e, Ve VA cong suat tiéu tan cua BJ
D& BJT hoat dong & ché dd khuéch dai,
UBE=\Vy ;
0 Ap dung KVL cho nhanh B-E
I5=(Vag-Uge)/Rga~40pA.
.= Blg=4mA
0 Ap dung KVL cho nhanh C-E:
Uce=Vee-lcRe=6V




e B

Phén cye bang dong co dinh

Xac dinh diém lam viéc tinh: Ic(mA) |

O Phwong trinh tai tinh: 10 i’i\
Vec=leRectUce. , 9
La phuwong trinh dwdng thang. A6V, 4MA). ™"
Uce=0, 1:=Voo/Ree=10mA. 4 R ‘
O0Diém [am viéc tinh: - UeY)
6 . "‘.I.O‘\\'

Giao diém gilra dwong tai tinh voi dac tuyén BJT
cua dong IB phan cwe (40p).

Piém lam viéc nam gan gitra dwdng tai tinh, mach
twong déi 6n dinh.



e B

Phan cwc bang dién ap hoi tiép

Ap dung KVL cho
vong |

0 15=(Uce-Uge)/Re.

Ap dung KCL cho nut
C:

O 1=l H =l

Ap dung KVL cho
vong lI:

0 Uee=VeelRe




e B

Phan cwc bang dién ap héi tiép

Xac dinh diém lam viéc

tinh:

O Phwong trinh tai tinh:
Vee=IRc+Uce=IcRe/o+Uce
La phwong trinh duwong

thang
=0, Ucg=Vcc.

0 Diém lam viéc tinh:
Giao diém gitra dudng tai
tinh v&i dac tuyén BJT
cua dong Ig phéan cyec.




e B

Phan cwc bang dién ap héi tiép

Tinh 6n dinh nhiét

O Khi nhiét d6 tang, IC tang
tr Icp sang Iy, dieém lam
viéc di chuyén tr A sang
A

0 Ugg gidm xudng Ugga.
va Uge giam, dan dén I
giam tro lai.

O Diém lam viéc tr A’ lai trd
vé A.

00 Mach 6n dinh nhiét.

UceaUcea



nll © .

Phan cyc bang dién ap hoi tiép

Hoi tiép: L4
0 LAy 1 phan tin hiéu ngd ra, dwa ngwoc vé ngd Vao.
Hoi tiép dwong:

O tin hiéu dwa vé cung pha v&i ngd vao.
0 wng dung trong mach dao dong.

Hoi tiép am:

O tin hiéu dwa vé nguoc pha véi ngd vao.
0 ding dé 6n dinh mach.

0 gidm hé so khuéch dai.




e B

Phan cwc bang dién ap héi tiép

Mach hoi tiép am dién ap bang
cach lay dién ap Uz dua vé
phan cwc Uge cho BJT.

Mach on dinh nhiet nhwng hé
s6 khuéch dai giam.

Khac phuc:

0 Tach Rg thanh 2 dién tr& va noi
v@i tu C xudng masse.

0 Tu C goi la tu thoat tin hiéu xoay
chiéu.

O Tin hiéu dwa vé thoat xudng
masse theo tu C ma khéng dwoc
dwa vé cuwc B cua BJT




e B

Phan cyc ty dong

Ap dung dinh Iy ngudn twong
dwong Thevenin dé don gian.
0 Ngan mach diém B:
| =Veo/Ra,.
1 H& mach diém B:
Upm=Vec/(Re1tRg2) = Ve
Rng=Unm/lar
R,¢=Rg1Re2/(Rg11tRg2)=Rp1//Rg=R.




e B

Phan cyc ty dong

Ta co6 mach twong dwong nhuw
sau

Vaoi

Ap dung KVL cho nhanh B-E

0 Vg = Ig.Rg -Uge — Io.Re = 0.

Ma: lg = Ig + Ic = Iz + Blg= (1+ B)lg
Suy ra: lg=(Vg-Ugg)/(Rg+(1+ B)RE)




e B

Phan cyc ty dong

Ap dung KVL cho nhanh C-E:
O Vee=lcRetUcetleRe

Véi I.= Bl/(1+ B)

Thay vao, ta duoc:
O Vee=(Ret Re/o)lc+Uce.

VO
O o =p/(1+ B)




e B

Phan cyc ty dong

Xac dinh diém lam viéc
tinh:
O Phwong trinh tai tinh:
Vec=le(RetRe/o)+Uce.
La phwong trinh duwdng

thang.
=0, Ucg=Vcc.

0 Diém lam viéc tinh:
Giao diém gita dwong tai
tinh v&i dac tuyén BJT cua
dong Iz phan cyec.




e B

Phan cyc ty dong

Tinh én dinh nhiét

O Khi nhiét d6 tang, IC tang tw I,
sang lca', diém lam viéc di
chuyén tw A sang A'. |- tang
lam I tang

0 Ma Vg= IRy +Vge + I.Re. Nén
lg va Vg gidm, dan dén | giam
tré lai.

0 Piém lam viéc tir A’ lai trd vé A.

00 Mach 6n dinh nhiét.




e B

Phan cyc ty dong

Mach 6n dinh nhiét bang hoi tiép
am dong dién emitter qua Rg.

Re goi la dién tré 6n dinh nhiét.
R: cang Ién thi mach cang on
dinh.

La mach duoc ding nhiéu nhat.

Tuy nhién, hoi tiép am lam giam
hé so khuéch dai.
Khac phuc:

0 Mac C.//Rg. ‘

O Cg: tu thoat tin hiéu xoay chiéu.
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Mach khuéch dai
dung BJT



e B

Cac cach mac mach BJT

E-C (Emitter Common).

OVao B ra C, E chung vao
va ra

B-C (Base Common).
vara

C-C (Colector Common).

OVao B ra E, C chung vao
va ra



nll ..
M6 hinh tin hiéu nho cua BJT

MO hinh IT: A
0 BJT dwoc thay bang mach tvong duong sau ¢ /8%
0 Dung trong so’ do E-C va C-C Y » &

V.- Ihe nhiet,
V+~25.5mV & 300°K



nll .S
Mo hinh tin hiéu nho cua BJT

MO hinh T:
0 BJT dwoc thay bang mach twong dwong sau
[ Duna frong so do B-C




e B
Quy tac vé so do twong dwong tin
hi€u xoay chieu

Poi voi tin hiéu xoay

chiéu:

0Ty dién xem nhw noi
tat.

00 Ngudn médt chiéu xem
nhw noi tat.




o

Mach khuéch dai E-C

So dé mach
Tac dung linh kién:

O Rg;, Rgy: Phan cwc cho
BJT Q.

O Re: Tai cwe C.

0 Rg: On dinh nhiét.

O R;: Dién tro tai.

O e, Ry Nguon tin higu va
dién tréy trong cua nguodn.

0 Cy, Gy Tu lien lac, ngan

thanh phan 1 chiéu, cho tin
hiéu xoay chiéu di qua. ‘

0 Cg: Tu thoat xoay  chiéu,
nang cao hé s6 khuéch dai
toan mach.




o

Mach khuéch dai E-C

So do twong dwong




y .
Mach khuéch dai E-C

Pién tré vao:
0 Goi R,: dién tr& vao toan mach, r,;

/

0 Ta co:
r,=Uge/ig=rn=pV/I..
R,=Rg/Ir,
0 Nhan xét: r,~R,
DPién tro ra:
0 Goi R, la dién tr¢ ra cua mach khi mach khong noi
Rt.
O Taco:

Rr:RC



e B

Mach khuéch dai E-C

Hé s6 khuéch dai dong dién:
0Goi K, 1a hé s6 khuéch dai dong dién:

OTa co:

u =iR =-pBi R MR =i =

V&ir,~R, va R->>R; thi

Ki~-p

u, =I1,.R, =l.r, =1, =

_=BRJR)R,
R..I,

I<I




e B

Mach khuéch dai E-C

Hé s6 khuéch dai dién ap:
0Goi K, 1a hé sb khuéch dai dién ap:

OTa co:




o

Mach khuéch dai E-C

Hé sb& khuéch dai
cong suat:

0 Kp=K,.K,.

Pha cua tin hiéu:

0 K,<0 nén tin hiéu ngod

ngo vao.




e B

Mach khuéch dai E-C

Nhan xét: .
OMach (huech dai E-C c6 bién do K;, K

vira khuéch dai dong dién, vira khue‘,'
dién ap.

OMach khuéch dai E-C véi K, K, €6 dau""_"
nén tin hiéu ngd ra nguwoc pha VOl t|n
ngo vao. :

ODBién tro vao va dién tré ra cua’mach E- C cof'.'
gia tri trung binh trong céac sodé khuéch dal

N Y
/é';-:.':f.. {
Vs



y S
Mach khuéch dai B-C

So d6 mach

Tac dung linh kién:

O (FSE: Phan cwc cho BJT
O R¢: Tai cye C.

O R Dién tr¢ tai.

Oeq Ry Nguon tin hiéu

va dlen trd trong cua
nguon.

0C,, Cyo Tu lien lac,

ngan thanh phan 1
chiéu, cho tin hiéu
xoay chiéu di gua.




o

Mach khuéch dai B-C

So db twong dwong ¢




y .
Mach khuéch dai B-C

Pién tré vao:
0 Goi R,: dién tr& vao toan mach, r,;

/

0 Ta co:
r,=Ugg/ic=r,.=V+/I¢.
R,=R¢/Ir,
0 Nhan xét: r, rat nho
DPién tro ra:
0 Goi R, la dién tr¢ ra cua mach khi mach khong noi
Rt.
O Taco:

Rr:RC



e B

Mach khuéch dai B-C

Hé s6 khuéch dai dong dién:
0Goi K, 1a hé s6 khuéch dai dong dién:

OTa co:

U, =iR =aig R IR =i, =

V&ir,~R, va R->>R; thi

K~o, khédng khuéch dai
dong dién.

u, =I,.R, =l..r,=1, =

_a(Rs/IR)R,
R..I,

K I




e B

Mach khuéch dai B-C

Hé s6 khuéch dai dién ap:
0Goi K, 1a hé sb khuéch dai dién ap:

K~1 nhung R>>R, R, 38
nén K >1 : mach khuéch
dai dién ap.




e B

Mach khuéch dai B-C

Hé sb khuéch dai
cong suat:

0 Kp=K,.K,.

Pha cua tin hiéu:

O K>0 nén tin hiéu ngd
ra cung pha tin hiéu
ngo vao.




e B

Mach khuéch dai B-C

Nhan xét:

OMach khuéch dai B-C c6 bién dé K<i, Ik u>
nén mach khong khuéch dai dong dié
khuéch dai dién ap. &

OMach khuéch dai B-C voi K, Ky c6
dwong nén tin hiéu ngd ra cung pha vo:r,\‘,lm "~
hiéu ngd vao. g 2

OBién tré vao cua mach B-C co gia tri nhé ‘nhét
trong cac so dd khuéch dai.




o

Mach khuéch dai C-C

So dd mach
Tac dung linh kién:
O0Rg;, Rge: Phan cuc
cho BJT Q.
O R¢: Tai cye C.
O Rg: Tai cyc E.
O R;: Dién tr¢ tai.
O e Ry Nguon tin higu

va dlen trd trong cua
nguon.

0C,, Cyo Tu lien lac,

ngan ‘thanh phan 1
chiéu, cho tin hiéu
xoay chiéu di gua.




o

Mach khuéch dai C-C

So dé twong dwong




o

Mach khuéch dai C-C

:
bién tro vao: v .’{
00 Goi R,: dién tré vao toan mach, r,: dién tré vao &
0 Ta co: gl
r,=Uge/ig=[igrn+i(Re/IR)]/ig=rn+(1+B)(R://R))
r=BV+/lc+(1+B)(Re/IR)).
R,=Rg/Ir,
0 Nhan xét: r,~(1+p)Rg//R, rat 1&n 4
Dién tro ra: e
0 Goi R, 1a dién tré ra clia mach khi mach khong néi voii.
Rt. |
O Ta co:
Rr:RE




e B

Mach khuéch dai C-C

Hé s6 khuéch dai dong dién:
0Goi K, 1a hé s6 khuéch dai dong dién:

OTa co:

u, =LR =1.R. /IR =1, :w
R,

V&ir,~R, va Re>>R; thi

K~1+p

. . . ™
u,=I1,.R, =lg.r, =1, =

_ A+ AR /R)R,
- R.K,

K,




e B

Mach khuéch dai C-C

Hé s6 khuéch dai dién ap:
0Goi K, 1a hé sb khuéch dai dién ap:

Ki~(1+B), Rv"'rv"'(:l--kB)RE/,/Rt>>Rn
nén K, ~1: khong khuéch dai




o

Mach khuéch dai C-C

Hé sb khuéch dai
cong suat:

0 Kp=K,.K,.

Pha cua tin hiéu:

O K>0 nén tin hiéu ngd
ra cung pha tin hiéu
ngo vao.




o

Mach khuéch dai C-C

)
DI\/IaCh khuéch dai C-C c6 bién do K>1ék
nén chi khuéch dai dong dién, khong K U

dai dién ap.
OOMach khuéch dai C-C voi K, Ky €0 !

b
IL ./“. “0.\

duwong nén tin hiéu ngd ra cung pha Vo'l tin=:/
hiéu ngo vao. -y

i S
OPién tré vao cua mach C-C c6 gia tri Ion nhat
trong cac so do khu,ech dai. Mach nay dung
phoi hop tré khang rat tot.
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Phwong phap ghep
cac tang khuéch dai



e B

Ghép tang

Yéu cau mach khuéch dai ttr tin hiéu rat nhd & dau vao
thanh tin hiéu rat Ion & dau ra. Khong thé ding 1 tan
khuéch dai ma phai ding nhiéu tang.

Giai phap Ghép tang
Hé s6 khuéch dai bang tich cac hé so khuéch da"'

tang = DN
|| B, )
Tang Tang : b B
khuéch khuéch khuéch :
dai tht 1 dai thtr 2 dai thr n




Ghép tang bang tu

Uu: Pon gidn, cach ly thanh phan 1 chiéu gilra cac tang.
Nhwoc: Suy gidm thanh phan tang sb thap. R




- B

Ghép tang bang bién ap

U'u: Cho phép nguon c6 dién ap thap, dé phodi ho’p tro
khang va thay doi cwe tinh qua cac cudn day. [ A

Nhuoc: Dac tuyen tan s6 khdong bang phang trm dais'
tan, cong kénh, dé hong. o




e B

Ghép tang trwc tiép

Uu: Gidm méo tan sb thap. Pap tuyén tan so bang
phang. :

Nhwoc: Phuc tap.
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Mach khuéch dai
cOng suat



nll C ..

- )Y
Yéu cau
Puwoc st dung khi yéu cau ngd ra co con su’gt
on. N
Céac thdong sb yéu cau cho mach khuéch,
cong suat: i
[ Cong suat ra tai.

0 COng suat tiéu thu.
0 Hé sb khuéch dai.
00 D& méo phi tuyén.
0 Pac tuyén tan so.




nll © .

Ché dé lam viéc cua BJT

Ché do A: v
0 BJT lam viéc v&i ca hai ban ky cua tin hiéu véo';’
0 Uu: Hé s6 méo phi tuyén nhd. '
O Nhwoc: Hiéu suat thap. n<50% 08

Ché d6 B: N
0 BJT chwa dwoc phan cwe, BJT lam viéc voi m,@?&l 3

Ky cua tin hiéu vao. f"g%\; y

P

¥
4 y . -

0 Wu: Hiéu suat cao, n~78% . X 3
0 Nhwoce: Méo phi tuyén



e B

Ché dd lam viéc cia BJT




o

Ché dé lam viéc cua BJT

Ché d6 AB: 'y
0 LA ché dd trung gian gitra ché dd A va ché dc}i’,i\
0 BJT dwoc phan cuwc yéu. Aa

Ché do C:
0 BJT chi lam viéc v&i 1 phan cta 1 ban ky. -
0 Hiéu suat cao, n~100%. Dung cho mach tan so

Ché db D:

0 BJT lam viéc & 1 trong hai trang thai:.ngwng dan‘h
dan bao hoa.

O Hiéu suat cao, n~100%. Ap dung trong ky thuét
xung, soO.

C



e B

Khuéch dai cong suat ché dd A

Nhwoce: Yéu cau dién trd tai phai 1én thi _cong
suat ra mai Ion. Dung cho mach cong suat rfh&

Khac phuc: Dé phbi hop tré khang, su’?f h
bién ap.

—— ——— — — — i} e



e B
Khuéch dai cong suat che do B co
bién ap

Ché dé B: BJT Q, va Q, chwa dwoc phan cuec. G

R: Pam bao ché dd lam viéc cho Q, va Q,. M0i Jbangk;
chi c6 1 trong hai BJT dan. & -
T,: Bién &p dao pha, cho 2 tin hiéu ra ngwoc pha nhatges
T,: Bién ap xuat.
R : Tailoa.




e B
Khuéch dai cong suat ché dd B co
bién ap

Nhuoc: Meo dang tin
hiéu (méo xuyén truc).
Khac phuc: Phan cuyc [ YA

cho BJT. > Hoat dong [y i T T
& ché do AB. ’

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,



e B
Khuéch dai cong suat ché do AB
cO bién ap
Ché do AB: Q, va Q, dwoc phan cwec yéu nho R1, R2.
T,: Bién ap dao pha, cho 2 tin hiéu ra ngwgc pha nha

T,: Bién &ap xuat.
R, : Tai loa.




e B
Khuéch dai cong suat ché dd AB
cO bién ap
Q1, Q2 dan ngay véi dién ap vao rat nhd nén het meo
Xuyen truc. 2

Nhwo'c:
00 Hiéu suat gidm.
0 Bién &p cong kénh




Khuéch dai cong suat ché do AB
khOng bién ap

Mach day kéo dung BJT cung loai




Khuéch dai cong suat ché do AB
khOng bién ap
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Ky thuat dién tw

uyén Duy Nhat Vién
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Chwong 4
OPAMP va wng dung



"
NQI dung

Khai niém OPAMP

U'ng dung

0 Mach khuéch dai khéng déo

0 Mach khuéch dai dao

0 Mach khuéch dai dém

O Mach c6éng dao

O Mach trw

O Mach tich phan y.
O Mach vi phan /
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Khai niém OPAMP



e B

OPAMP (Operational Amplifier)

Khuéch dai: Bién ddi tin hiéu ngd vao thanh tlln

niéu ngd ra cung dang nhwng c6 bién do |
non.

Khuéch dai thuat toan: bd khuéch dai dwegc:
dung vé&i muc dich thyc hién phép tinh toan h
OPAMP l|la mét mach tich hop IC (Integre _
Circuit) tuyén tinh (cho tin hiéu twong tw). « =
IC tich hop nhiéu linh kién thanh'mét mach thuc
hién mét chirc ndng nhat dinh.




e B
OPAMP +,

Inverting

Noninverting

-Ve

* i@y Iy - dong vao OP-AMP ¢ ngd vao khong dio va dio.
* Vijq: di€n ap vao giira hai ngoé vao khong dao va dao cuia OPAMP. ‘
 +V, -V< : ngudn DC cung cap, thuong 1a +15V va 15V . “
* R;: dién tré vao '
* A:d0 loi ciia OPAMP. V6i OPAMP ly twéng, d0 loi bag vo cung.

* Ry: dién tré ra cia OPAMP, ly tuwéng bang 0.

* Vo dién ap ra; vo=Ag, V,qy trong do, Ay, do lgi dién ap vong hé




o

OPAMP J 4

Pac trwng cua OPAMP ly tudng:
OR, =0
OR, =0
OAg = ©
O0Bang théng phang va rong vo cung.
0On dinh nhiét.
O0Can bang ly twéng
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nll o ——..

Mach khuéch dai khéng dao

Gia sir OPAMP la ly tpﬁc’)"#\g;
0 Ag =%%. Vig = V /Ay, NEN ¥, =0
O Rjy= oo, i(+) = i(+) =M

Ap dung KVL: |

; N
0 Vin=VigtV{=Vy, £
Ap dung KCL cho nGtNe .
- O =g+ =iy, I
g (VoV)/Re=v/Ry. ‘7\
v,,: dién ap vao. Vo=V, + \ﬁF 8 %;, .
Vo:diénapra. R, | ‘\" .. ;.V
Re: dién trd hoi tiép. +. BB

2 viéen ap'ra:

- - T
- Vo= Vin r<F -

R,: dién tr& |4y tin hiéu.

Do loi dién ap
vong kin A,




o

Mach khuéch dai dao

/
| Re

i Ry ‘i(-) v Gia sir OPAMP la ly tu’c#ng

N |- Y O AgL=®. Vig = Vo/Ag =2 :0
_ + O Rip= 0. 14y = 1) Z Y,

Vin p Vo =l =1 =0 T8 s
- | _T_ Ap dung KCL cho ﬁ’t.; .
= = — 0 1,=ig +i=ig S

™ R
v, dién ap vao. Vil R1=(VigVo)/Re. S
Vv,. dién ap ra. 1 Dién ap ra: 1. %:: §
Re: dién tré hoi tiép. Vo= = VinBe¢ & <
R,: dién tr& ldy tin higu. - Ry i

Do loi vong kin: Av = R:/R;



nll ..

Mach khuéch dai dém

R1:O-

Vo=Vin. R , lVo:Vin.
D0 loi dien ap vong kin: Av = Aj = 1

‘Thwong s dung dé phdi hop tré khang.

*Tr& khang vao rat 1én.

*Tré khang ra rat bé.

*Khong suy giam tin hiéu, dac biét vadi tin hiéu nho.



nll C ..

Mach cdng khdng dao

/

_\,\Q_i). v1-vn: cac ngudn tin hiéu vao. Ap dung KCL cho nut N l
: O I=ig =i,
O VIR=V/R=(v-v )/RF

O v=V,R/I(R+Rp). Ly 3
Ap dung KCL cho nu”c
] |1+|2+ i —|(+):O N -
O (Vi-V)/IR{+(Vo-V)/Ry+..+(V n=0.
O Vit Vot o+ vy = Vel + B 1
O0R, R R R
Ry TS
s =, Suy Ta: BN AT
Gia sir OPAMP la ly twéng: ——_— h =il

= V=Vp=V
] Rin: 0. |(+) — |(_) — Vid/Rin
= iy =iy =0

Vo= \RTRE) R RX; ﬁ
R 1+1+ ..+1
AVILAD) N

OO0 0O0mo



o

Mach cdng dao

Gia sw OPAMP la ly twoﬁ‘\g

R .
V; x%: i2 |(_) = vN_lv'J_'O '._
_ O Rm o0, |(+)—|():V “
R - N e = i =0,=0 .
Vo Antin] i, N (+) = I
—\N— . v Ap dung KCL cho nt -,U‘_ -
. O iy Hip. +ip =i HeSie. 2
= —T— OVHVp+ o+ vy = Vg s ""7\
’ N B SD Ry Bz R, Rg 1'\.. %.\‘;, .
V,-V,: Cac nguon tin hiéu vao. Uy ra. e RN

O R1 R2 R-




Gia st OPAMP la ly twdng:
O AgL=%. Viqg = V/Ag = Viy=0
— Yn=Vp

Ap dung KCL tai ndt N:
O =i+ =i |

O (VZ-VN)(/)R : SR ’ \
O Vo=VN(R1+R,)/R-VR,
Ap dung KLC tai ndt-Ps
O I+ =iy, &
O (V4-Vp)/R3=Vp/R,.
O Vp=V1R4/(R3+R,).
Suy ra:

'

Vo=V R4 (R;+Ry) - Vz_z 3
(RstR,) Ry

Néu chon R1:R3, R,= R thi

| ;:‘:f &,

wh"'




o

Mach tich phan

. C /
i
R . | Gia st OPAMP la ly ’;u’&wg:
+ . . - :
o = iy =iy =0 %
Via P ) Vo (+) = (=) R

O I=ig +i)=ic, -
A s N V;n/ R=Cd(Vv;4-V,)/dt=-
V. dién ap vao. o

N 2 Bién ap ra:
v, dién ap ra. y t ‘-
C: h_oAl tlepz. T S vg=-1 v, di +Uj 3\1 g L
R: dién tro lay tin hiéu. | RC /, v BB

V&i ie=CdU /dt

' Vé&i Uy: dién ap ban @au
trén tu C



o

Mach vi phan

q
N
P

V,,: dién ap vao.

v,: dién ap ra.

R: dién tré hoi tiép.
C: lay tin hiéu.

Vi ie=CdU /dt

%
Vo

Gia sir OPAMP la ly

H AOL—OO Vld =V /AOL
H Rin= o0, |(+) - |(_) - V

/
’gu’&wg
\

~

in N

.

= iy =iy =0 % . 4
Ap dung KCL cho r;u_.,.
O i =i+i=i o S
Cd(v,,)/dt=-v, /R N
2 Bién ap ra: ‘7\
1 v,= = RCdyv, ‘ L S
i ot ! R ff
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Chwong 5
Ky thuat xung co ban



o

NGi dung ) 41
7
Khai niém
Mach khong ddng bo hai trang thai/OfRas
(trigger) |

Mach khong déng b 1 trang thailShl G
Da hai hai trang thai khéng 6n dinh 58
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Khai niém



e B

Khal niém
Tin hiéu xung: tin hiéu roi
rac theo thoi gian.
Hal loai thwong gap
O Xung don.
0 Day xung.
Cwec tinh cua xung c6 thé

la dwong, am hoac ca
dwong lan am.

Xung don Xung vudng t

U

Xung cwce tinh am Xung hai cyc tinh



e B

Khal niém
Bién d6 xung U.: gia tri
I&n nhat cua xung.
b6 rong swon trwdc t, va
do rong swon sau tg :
bien do xung tw 0.1U,
dén 0.9U,, va nguoc lai.
P06 rong xung t,: thoi gian
bién d6 xung trén muc
0.5U,,.
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SEIGE

Chu ky xung T: la thoi
gian bé nhat ma xung lap
lai bién d6 cua no.

Thoi gian nghl t,g thoi
gian trong gitra hal Xung
lién tiép.

Hé s6 lap day y: ty sb
gitra d6 réng xung va chu
Ky xung y=t,/T.

Voi T=t,+t,, va y<1.




y S
Ché do khéa cia BJT

Yéu cau co ban:
O U,>UykhiU,, <U,.
O U, < UL khi U, > Uy.

Khi U, 5, < U_transistor & trang
thai dong, dong dién ra | = 0,
khi khong c6 tai RT thi
U, =+ECc.

R; nhd nhat khi R;=R.. Luc
nay U, ,=Ec/2. Chon U < Ec/2.
Voi BIT Si, chon U, =0. 4V.

Khi U, ., > Uy transistor & trang
thai cYan bao hoa (U,,~0.2V).
U,.<U, thoa man.




e B

Ché dd khéa clia BJT

Pac tinh truyén dat
Tham s6 dy trir chéng nhiéu:
O SH = Ura khoa — UH
O SL UL Ura mo
U 4 knog V@ Ura me 1@ cac dién ap
thwc té tai 161 ra cua BJT.
Vi du:

O Sy =25V-15V =1V (lic U,
< UL)
O s = o)4v— 0,2V = 0,2V (lic
H
Sy co the lon bang cach chon
EC va cac tham sb R, Rg thich
hop.

S, thuwong nho. Do Uy, =
Ucepn thwc té khong thé giam
dwgc, mudn S, tang, can tang
murc UL._
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Ché do khéa cia BJT

Khac phuc S, nhé (chdng nhiéu mdrc thap kém)

Bién phap nay can thiét doéi voi BJT Ge,‘\h v
cua BJT Ge nho. ’




Ché do khéa cua OPAMP

Khi U, < U qu6ng :
U,, = Uramax
Khl UV _ Ungwcyng
U,, = -Uramax

KhiU, <U

Ura = - Uramax
KhiU,>U
Ura = + Uramax

ngu@ng:

nguéng:

ngwdng

A

U ngudng

U ngudng
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Mach khéng dong bd
hai trang thai on dinh
(trigger)



- B

RS trigger:

Pau vao S: dau vao thiét lap
(set).

Pau vao R: Pau vao xda
(reset).

Khi Q1 dan, VC/Ql ~0V,
VB/Q2~0V nén Q2 tat.

Khi Q2 dén, V/Q2~0v, --
VB/Q1~0V nén Q1 tit. nn




e B

Trigger Schmitt dung BJT

Xét U, tang tlr thap dén cao.
Khi U, <U, 4z, thi Q1 tat,
V/IQ1=Vp/Q2 ~Vc nén Q2
dan, U, =V./Q2~0.

Khi U,z >U, 4an thi Q1 dan,
V/Q1=Vg/Q2~0 nén Q2 tat,
U=V /Q2~Vc.

Qua trinh dién ra theo hwéng
nguwoc lai khi U, tr cao dén
thap.



Trigger Schmitt dung OPAMP:

lei ong yﬁn

Lhao =
. .l'._‘J.'\llur,l".
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Mach khéng dong bd
1 trang thai on dinh



o

Pa hai doi dung BJT

O trang thai bén: Q1 tat, Q2
dan. Ur=0.

E)len ap tréen tw C da nap:

Khi c6 1 xung dwong @ dau
vao, Q1 dan, tu C xa qua Q1,
tu C Xa hét dién,
Va/Q1=V-/Q1~0 nén Q2 tat,
Ur~Vce, Q1 dan lai.

Tu C nap tw V- qua R3 voi
dong 15/Q2. Mach trd lai trang __
thai 6n dinh. Q1 tat, Q2 dan.
Ur=0.




Da hai doi ding OPAMP
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BPa hai hai trang thai
khéng on dinh



o

Pa hai dung BJT

Gia str ban dau, U,,=0, Q,
dan, taat U= Urmax

C, xa, C, nap v&i dong nhuw
hinh vé.

E)len ap trén C, cang giam,
/QQ cang tang, cho dén
hi Q, dan.

Q dan thi Uo,=Vci02=0, Qq
tat Url Urmax .
C, xa, C, nap voi chiéu
nguwoc lai.

Qua trinh tiép tuc.




o

Pa hai dung OPAMP

Ban dau, U=U, s,
Up=U,.R1/(R1+R2).

Tu C nap v&i dong co chiéu
nhw hinh vé.

Pién ap trén tu tdng dé khi (TR - T
Uy=Ve=UpthiU=U, . » S
Tu C nap theo chiéu ngwoc
lai, dién ap trén tu giam dén
khi =U,, mach lai thay doi
trang thai. — —
Qua trinh c tiép dién. Urmax+ ) S

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Chuwong 6
Ky thuat s6 co ban



nll_

N&i dung

Co sO
Céac phan t& logic co ban
T6i gidn ham logic
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Pai so logic

Phuwong tién toan hoc dé phan tic v.v(é

AN

tdng hop céc thiét bi va mach so. }
Nghién ciru cac moi lién hé (cac ph
toan logic) gitba cac bién logic (chi nhapsl
trong 2 gia tri la “0” hoac “1”). :




nll o ——..

Céac phép toan logic

Phép phu dinh (dao)

0 x=1, x=0 x=0, x=1 (X)=x
Phép cong logic

0 0+0=0 0+1=1 1+0=1
[0 X+0=x X+1=1 X+X=X
Phép nhan logic

10.0=0 0.1=0 1.0=0

0 x.0=0 X.1=X X. X=X



nll o ——..

Céc luat va dinh Iy

Cac luat DBinh ly Demorgan
O Luat hoan vi: OFXY,Z,..., %) &
X+Yy=y+X =F(X,y,z,...,., )
YV Vi du
0 Luat két hop '
]
X+y+z=(X+y)+z=x+(y+2)
O

X.y.z=(X.y).z=x.(y.z)
0 Luat phan phdi

X.(Yy+2)=X.y+X.Z

X+(y.z)=(x+y)(x+2)
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Bai tap

Chirng minh:

1) 4+ AB= A+ B
A+ B).id + B) = B

AfAd+ B) = A4

(A4 +B)+(4d +B.C
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Céc phan ti logic
co ban
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Phan t& pha dinh (NO)

Ky hiéu

Phwong trinh
Bang trang thai &
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Phan t& hodc (OR)

Ky hié
y I.u
y

Phuwong trinh

Bang trang thai
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Phan t& va (AND)

Ky hiéu
y .
y

Phwong trinh

Bang trang thai
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Phan t& ho&c — phu dinh (NOR)

Ky hiéu
XDENOR
y

Phwong trinh

Bang trang thai

I:NOR
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Phan t& va —pha dinh (NAND)

Ky hiéu
X:DENAND

Phwong trinh

Bang trang thai




nll B
Phan tr EX-OR (XOR)

Ky hiéu
>
y

Phwong trinh Fxor=XPY=X.Y+X.y

Bang trang thai




nl' B
Phan tr EX-NOR (XNOR)
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Toi gian ham logic
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Biéu dién ham logic

Dang tdng cla cac tich ”
FEXY.Z + Xyz+Xxyz:my+my+m; NS

Dang tich clia cac tong |

F=(X+y+2Z)(X+y+Z)x+y +2)=M. M |

Cha y: R

ODang tong cla céac tich thuan tién hon trong'
tinh toan.
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Vi du:

Thiét ké mach logic v&i ham:

F(X,Y,2) = XY.Z+XY.Z+XY.Z+XY.Z+XY.Z+XY.Z| h
Mach thwc hién |
1(slide sau)

Nhan xét:

O Mach qué phire tap, ton kém linh kién.
Giai phap:

0TI gidn hoa ham logic
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Toi gian ham logic bang dinh ly

F(X,Y,2) = XY.Z+XY.Z+XY.Z+XY.Z+XY.Z+XY.Z

- =
FOX,V,2)=VZ+VYZ+XZe —

F(X,y,2)= 7+ X2

F(X,y,2)= 74+ XZ+X2Z

F(X,y,Z)=Z+X

Nhan xét: Khéng phai don gian trong viéc toi gian, nhiéu
khi khéng xac dinh dwoc phwong hudng



e B

Toi gian héa bang bia Karnaugh

Bia Karnaugh: '

CChia thanh céc 6, biéu dién gia tri cua ha
theo cac bién.

1Cac 6 lan can chi khac nhau 1 bién.
Vidy 2:

Fﬂﬂl | % * | Khdng

N lan can




o

Toi gian héa bang bia Karnaugh

Bia Karnaugh 3 bién .‘“

——t
oo [T T .
s
o

Bia Karnaugh 4 bién
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Toi gian hoa bang bia Karnaugh

C&c budrc tien hanh: ,.‘
00 B1: Chuyén ham logic vé dang tdng cac tich. "\
00 B2: Lap bia Karnaugh theo sb bién. YR
0B3: Dién cac gia tri cia ham logic =1 vae.,.

Karnaugh.
0 B4: Gom cac nhdm co gia tri 1 lan can. . s‘
1 B5: Viét lai ham da toi gian. Nos S
Y {5
Chuy: 5
11S6 6 1an can bang 2"6 (n>0), gom-2" 6 gidm dd’o’c 1)
bién.

O0Trong 1 nhom, ta gilr nguyen nhirng bién c6é gla tri
khéng ddi trong nhom va bd di nhirng bién co gia fri

thav, AA:
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Toi gian héa bang bia Karnaugh

Vi du 3: Toi gidn ham logic bang bia Karr;augh
theo vi du 1:

F(X,Y,Z) =XY.Z+XY.Z+XY.Z+XY.Z+XY.Z+XY.Z 5

0 B1: Chuyén ham logic vé dang tdng cac tich
(dé bai da cho san).

0 B2: Lap bia Karnaugh theo sb bién.
Ham 3 bién, ta c6 bia Karnaugh nhw sau:
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Toi gian héa bang bia Karnaugh

0 B3: Dién cac gia tri cia ham logic vao bia Karna'tugh.
Ban dau, ta 1ap bang sau: & AN

F(X, y,z)=x.y.z+>_<.y.z+x. Z+XY.Z+XY.Z+XY.

X L\ el A Chu y: Ta thay rang, néu bidn f::“)ng
n“.k“-ﬂ dao sé twong rng v&i tri bang 1 va

! g ung . g :
nn‘u néu bién dao thi twong (ng voi tri |
o[ 1 hNo ] :

o |1 [\ )
1] o | o 117
RN
1|1 [ o N1t
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Toi gian hoa bang bia Karnaugh

0 B4: Gom cac nhdm co gia tri 1 lan can.

NﬂI-/n

-[:-—l--J | &
0 B5: Viét lai ham da toi gian. :{\\ b2
F=A+B. o

Trong nhém A: x=1 khoéng dbi, ta gir nguyén; y, z thay d@ﬂbtét:-" |
loai, vay, A=X;

Trong nhom B: z=1 khéng dbi, ta gitr nquyén; x, y thay doi b|
loai, vay, B=z;

Vay, F= A+B=x+z.
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Toi gian hoa bang bia Karnaugh

Lwu y tbng hop: |

0 Ta thye hién toi gian bia Karnaugh trén ham to g’qc
tich nén chi lwu y dén nhirng gia tri bang 1 CL ha

[o]o][o3
0 Gia tri 1 twong ng v&i khong dao, gia tri 0 ‘
trng v&i dao. ~ ?\‘ “
116 cb thé dwge gom trong nhiéu nhom. ' ?\i’\ T

/
0 Gilr nguyén nhirng bién khéng doi trong nhém, bcgdl&‘: |
nhirng bién thay doi. £

00 MOt nhém phai dwoc gom véi s 6-1a toi da co the :
00 S6 nhdm phai t6i thiéu.



o

Toi gian héa bang bia Karnaugh
Vi du 4: Tc“')i gién ham logic ]

Bia Karnaugh

NEIEEE)
/M A= Zt

mf-l_lﬁl 8- Xyt

ERIm N
e

' I F:A+B+C+D:E.f+>_<.§/.t+>_<.z.t+x.y.f






