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HUGONG DAN m

. HUONG DAN

MO TA MON HOC

M6n hoc ndy nham cung cdp cho sinh vién mdt cadi nhin tdng quat vé linh

vuc Dién tir-Vién thong va phan clirng may tinh:

- CO6 kién thlrc nén tang vé cac linh kién ban dan nhu ndi pn, Diod,
transistor né6i luGng cuc (BJT), transistor hiéu ng trudng (FET) va
kién thlc co ban vé vi mach (IC).

- Co6 kién thic va su hiéu biét vé cach hoat déng phén tich va thiét ké
mach dién t don gian nhu: mach chinh luu va loc, mach khuéch dai
tin hiéu nho, mach khuéch dai cdng sudt va én ap, mach khuéch dai
tucong tu, mach logic, mach dao dong tao séng sin va séng vudng.

Moén hoc cling giup xay dung kién thdc nén tang cho chuyén nganh
Dién tlr -Vién thdng, May tinh va hé théng nhing nhdm tao su san sang cho

cac mon hoc chuyén sau hon é cac nam sau.

NOI DUNG MON HQC

— Bai 1: TONG QUAN. Gidi thiéu cac khai niém cg ban lién quan Dién t.

— Bai 2: CAC BAN DAN VA NOI P-N. Gidi thiéu vé chat ban dan, ban dan p va n
— Bai 3: LOAI DIOD VA MACH DIOD.

— Bai 4: CAC TRANSISTOR NOI LUONG CUC(BIT)

— BAI 5: TRANSISTOR HIEU UNG TRUONG (FET)

— BAI 6: MACH KHUECH PAI TiN HIEU NHO

— BAI 7: KHUECH DAI CONG SUAT VA 6N AP

— BAI 8: KHUECH DAI DA TANG, KHUECH DAI HOI TIEP

— BAI 9: KHUECH BAI THUAT TOAN (Op_Amp)
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— BAI 10: DAO DONG SONG SIN VA DAO PONG SONG VUONG (DA HAI)

— BAI 11: CAC CONG LOGIC THEO TTL VA CMOS
KIEN THUC TIEN BE
Sinh vién cd ki€n thuc khai quat vé dién tu.
YEU CAU MON HOC
Ngudi hoc phai du hoc day du cac budi 1én I8p va lam bai tdp day du & nha.
CACH TIEP NHAN NOI DUNG MON HOQC

Pé& hoc t6t mon nay, ngudi hoc can doc trudc cdc ndi dung chua dudc hoc trén 18p;
tham gia déu dan va tich cuc trén 18p; hi€éu cac khai niém, tinh chat va vi du tai I18p
hoc. Sau khi hoc xong, can on lai bai da hoc, lam cac bai tap va cau hdi. Tim doc

thém cac tai liéu khac lién quan dén bai hoc va lam thém bai tap.

PHUONG PHAP PANH GIA MON HOC
Mon hoc dudc danh gia gom:

— Piém bai tap tai I8p 15%. Hinh thlc va ndi dung do GV quyét dinh, phu hgp véi
quy ché& dao tao va tinh hinh thuc té tai noi t6 chic hoc tap.

— Diém bai tdp vé& nha 20%. Hinh thirc va ndi dung do GV quyét dinh, phu hgp vdi
quy ché dao tao.

— Piém kiém tra gilta ky 20%. Hinh thdc bai thi tu ludn trong 60 phat, dudc mang
tai liéu vao phong thi. N6i dung gom cac cau hoi va bai tap tudng tu nhu cac cau
hoi va bai tap vé nha.

— Piém thi ly thuyét: 45%. Hinh thdc bai thi tu ludn trong 90 phudt, dudc mang tai
liéu vao phong thi. NOi dung gom cac cau hoi va bai tap tudng tu nhu cac cau hoi

va bai tap vé nha.
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BAI 1: TONG QUAN

Sau khi hoc xong bai nay, sinh vién c6 thé:
- N&m dugc cach doc, tinh cac gia tri dién trd, tu.

- N&m dugc mét s6 dinh ludt dudc si’ dung trong mén hoc nay.

1.1 CAC KHAI NIEM CO BAN
1.1.1 Linh kién thu dong

Bao gdm dién trd R, tu dién C, cudn cam L.

a. Dién trg

Trén than dién tré thudng ghi cac tham sé dac trung cho dién trd nhu: tri s6
clia dién trd va sai s6 (%), cdng sudt tiéu tan. Ngudi ta co thé ghi truc tiép
hoac ghi theo nhiéu qui udc khac nhau.

Ghi truc ti€p: Cach ghi truc ti€p la cach ghi day du cac tham sé chinh va  daon
vi do cla chung. Cach ghi nay thudng dung ddi vai cac dién trd cd kich thudc
tuong doi I6n.

Ghi theo qui udc: Cach ghi theo quy udc co6 rat nhiéu cac quy udc khac nhau.

+ Quy udc mau: Thong thudng ngudi ta s dung 4 vong mau, doi khi dung
5 vong mau (d6i vai loai cé sai s6 nhd khoang 1%).

Loai 4 vong mau dugc qui udc:

- Hai vong mau dau tién la chi s6 cé nghia thuc cua nd

- Vong mau th( 3 la chi s6 s6 0 can thém vao (hay goi la s6 nhan).
- Vong mau thir 4 chi phan tram sai s6 (%).

Loai 5 vach mau dugc qui udc:

- Ba vong mau dau chi cac s c6 nghia thuc

- Vong mau th( tu 1a sé nhan dé chi s6 s6 0 can thém vao

- Vong mau th( 5 chi % dung sai.
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Standard EIA Color Code Table 4 Band: +2%, +5%, and +10%

1st 2nd
Band

Band

3rd
Band

4th
Band

1st Band
(1st figure)

2nd Band
(2nd figure)

3rd Band
(multiplier)

4th Band
(tolerance)

White
Gold 10 5%
| Silver 10-2 ~ +10%
4-Band-Code
L ] 1 1 [ |
2%, 5%, 10% ]]:[ 560kQ % 5%
I I l |
| 1
TOLERANCE

0.1%, 0.25%, 0.5%, 1%

S-Band-Code

Electronix Express/RSR
http://www.elexp.com
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+ Quy udc theo m&: Ma nay gdbm cac chir s va mot chir cai dé chi sai s6
(%) . Trong cac chir s6 thi chir s6 cudi cung chi s6 s6 0 can thém vao. Cac
chir cai chi sai s6 sai qui udc gobm:

F=1%,G=2%,]J=5%,K=10%, M =20 %.

Gia tri cua dién tré cé thé ghi dudi dang ma gan gidng vdi quy udc mau
nhung khéng dung cac vach mau ma s dung cac con sb. Vi du st dung 3
con s6 dé biéu dién gid tri trong dé: 2 con s6 th( nhat Ia gia tri va s6 thr 3
la cho biét s6 mii cg s6 10.

Mot dién tréd cd quy udc gia tri theo ma la: 222 thi gid tri tuong Ung la
22x10%Q=2.2KQ=22000Q

b. Tu dién

Tuy tung loai, tu cd cac ky hiéu khac nhau, cac ky hiéu thudng dung cho tu
dién nhu sau:

ﬁ; 1 2 —lc3 C4  5]C5 J_C. B
+ % T % T 7

Tuy ting chat liéu, d6 chinh xac va cac thong s6 khac ma tu cé cau tao kha kha
nhau nhu:

- Chinh xac: Tu mica, thuy tinh, gém, polystylen
- ft chinh xac: mang chéat déo, gidy
Cach ghi tri s0 tu:
- Ghi truc tiép: la cach ghi day du cac tham s6 va dan vi do cua chung.
Cach nay chi dung cho céc loai tu dién cé kich thudc Ién.
- Ghi gian tiép theo quy udc:

+ Quy udc s6: thudng gap trén cac tu polystylen. Vi du, 47/630 cé nghia la
tu cé gia tri dién dung la 47pF, dién ap la 630VDC.

+ Quy udc theo ma: tudng tu nhu dién tra.
+ Quy udc mau: tuong tu nhu dién tré.

c. Cubn cam
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Cudn day, con goi la cudn tu cam, la cdu kién dién tir dung dé tao thanh phén cam
khang trong mach. Trong cac mach dién, cuén cam dugc ky hiéu bang chir céi L.

L PV YN Y VY s VY Ly
1.1.2 Linh kién tich cuc

Cac linh kién tich cuc chinh la nhitng thanh phan cdu tao chud chét. Trong moén hoc

nay, chdng ta sé& [An lugt nghién clru cac linh kién ban dan va cac vi mach tich hap.
1.1.3 Cac khai niém khac
- Nguobn dién thé€, ngudn dong, nut dién, ludi dién, nhanh.

- So d6 mach dién

1.2 CAC PINH LUAT MACH PIEN
- Dinh luat Ohm:
V = IR, trong d6 R la gia tri dién trg
I la dong dién qua dién tré
V la hiéu dién thé & hai dau dién trd
- Dinh luat Kirchhoff: bao gom dinh luat theo nut dién va theo luégi dién

- Nguyén ly chong chap: Gia tri dong dién trén moét nhanh hoac hiéu dién thé€ & hai
dau nhanh 1a tdng dai s6 cua tat ca cac dong dién thanh phan trén nhadnh hoic
hiéu dién thé& thanh phan & hai dau nhanh. Mdi dong dién hodc hiéu dién thé& thanh
phan Ung v8i mach chi c6 moét nguon (dong dién hoac dién thé) duy nhat

- Dinh luat Thévenin: dinh luat vé ngudn dién thé tucng dudng
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- TOM TAT
Cac khai niém cg ban
Linh kién thu dong va tich cuc, quy tac xac dinh ngudn dién thé
Cac dinh luat mach dién

Pinh luat Ohm, dinh luat Kirchhoff, nguyén ly chéng chap, dinh luat Thévenin sé

dudc s dung trong mén hoc nay
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- CAU HOI VA BAI TAP

1. Tinh dong 14, I, I3theo mach dién dudi day:

vl
12v

2. Tinh tri s6 Vo & mach dién dudi day theo:

3. Tinh dong dién chay qua tai R| ¢ mach dién dudi day:

a. Phudng phap nuat dién

b. Nguyén ly ch6ng chap

R1 R3
6 2
NN\ AAY
\ \
— —
I1 13
9R2 L
+—'—
12
R1 R3
AN/ AN
2 + 2
4
R2 CA 1 R4 VO
6A
1
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BAI 2: CHAT BAN DAN VA NOI
P-N

Sau khi hoc xong bai nay, sinh vién cé thé:
—  N&m duoc khéi niém vé cic hat mang dién: dién tu, 16 tréng, ion duong, 4m.
—  N8m duoc dic trung cua ban dén loai n va p.

- N&m dugc cdu tao, dic tinh, phén cuc thudn, nghich néi p-n.

2.1.1 Phan loai chat dan dién, cach dién va ban dan theo
phan bo cac vung nang lugng
Cd 3 vung nang lugng:
- Vung hda tri: tat cd cac mdc nang lugng trong vung nay bi chiém gilr bdi
cac dién tu.
- Vung cdm: khong cé muc nang lugng nao bi chi€ém bdéi dién tu.
- Vung dan: chi c6 mdt phan cac mlc ndng lugng bi chiém gif bdi cac dién
tar.
Tuy theo vi tri cia cdc ving ndng lugng ta cé ba chat: dan dién, cach dién va
ban dan.
2.1.2 Chat ban dan thuan
- Xem ché&t ban dan no véi s8 dién tir vong ngoai ciing 2n?

- Cac nguyén tr Si (14), Ge (32) cb 4 dién tlr vong ngoai cung,nén tudng doi
bén.
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- Tinh thé& Si ( hodc Ge) do cadc nguyén ti gan nhau cé lién két cdng hoa tri,
nén mdi nguyén tir Si xem nhu cé 8 dién ti vong ngoai cling nén kha bén,

khong cé trao d6i dién tr véi chung quanh, nén xem nhu khéng dan dién.

- Tuy nhién, dudi tadc dung nhiét (hoac anh sang, dién trudng...), mot sé dién
ti nhan dudgc nang lugng da I16n han nang lugng lién két cong hoa tri (nang
lugng ion hda 1.12 eV ddi vGi Si va 0,6 eV dbi véi Ge) nén cd thé birc khoi
su rang budc néi trén dé trd thanh dién tir tu do va dé dang di chuyén trong

mang tinh thé&, Si trd nén dan dién.

- Khi cé 1 dién t r&i khoi vi tri s& dé lai tai d& mét 16 tréng mang dién tich

duong, cac 16 tréng di chuyén ngudc chiéu véi dién tir tu do.

- Hién tugng trén dudc goi 1a hién tugng sinh tao nhiét cdp dién tdr tu do - 16
tréng.

2.2 CHAT BAN DAN PHA TAP
2.2.1 Ban dan loai n

Dung cac nguyén t6 thudc nhédm 5 bang phan loai tuan hoan pha vao chat ban
dan (Si, Ge), tao ra cac hat mang dién: dién t (da s6), 16 tréng (thiu s6) va
ion duadng

2.2.2 Ban dan loai p

Dung cac nguyén té6 thudc nhédm 3 bang phan loai tuan hoan pha vao chat ban
dan (Si, Ge), tao ra cac hat mang dién: dién tur (thiéu s8), 16 tréng (da s6) va

ion am

2.3 NOI P-N
2.3.1 Cau tao

- Cau tao:
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(D

Si-n+
(Thén)

Lép 810,
bi rira mat

80, 510,

(3)

e NGi ban dan loai p va loai
e Vung hiém

Can bang nhiét dong:

810,
(Lép cach didn)
(2) ¢

Si-nd

Anod EKimloar Si0,
N
P
Sint
Catod Eim loa

V= Hao dién thé

Tai mbi ndi

e Dién trudng noi

e Rao dién thé
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2.3.2 Phan cuc

- Phan cuc thuan

i Dong dign b
b |
»—
M
E I
(G1dn han dong
dién) - vsl +
|1
v W
F M
| — % T
Y Vo
‘ Vg —| Jug o,
EH] = El Xa
- Phan cuc nghich
Ion &m Ion duong
o O D‘»-é A . . - Déng electron (khac 0)
=
oo o ¥ ‘..
o o |%|@| * .
F - + N
Rao diénthé Vg=V;
4
]v Vg
T
- Vo +
|1}

- Hién tugng huy thac:
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Tuy nhién, khi phan cuc nghich v@ii dién truéng qua I8n, cac nguyén tur
trong vung hiém bi pha vé lién két cdng hda tri va do d6 sé di chuyén ao
at qua néi, dong nghich qua I8n, trong khi dién thé khdng ddi (do dién trd
qud bé) sé& [am hu hong néi pn (huy thac hay sup dé).
Huy thac Zener : chi cd su pha vé lién két cong hda tri .
Huy thac tuyét d6 : ngoai su pha va lién két cdng hda tri con cb su birc céc
dién t’ ra khoi cadu trdc cua né do su va cham gilra hat tai cd dong nang
I&n vé&i cac dién tur cia nguyén tur.

2.3.3 Pac tinh

- DPac tuyén Ampe-Volt

Ge Si

LV
I 0,3V 0,7V
T Vail chue pa
31| | Ge
Phan cuc nghich Phan cwe thuan
lp I N | L pln |
- V<0 + - V=0 +
I<0 I=0

- Biéu thic dong dién trong ndi p-n

s
I=T,[e™ -1

Thudng trong diéu kién dan dién Idntacé: n =1

- Dién tréd ndi p-n
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Dién tré tinh

- Vo
Rp —
|DQ
Dién tré dong
_ AVD _ dVo
Id
A|D o dlo o

bién dung néi p-n

Pién dung chuyén tiép: Khi phan cuc nghich, ving hiém ndi rong va khdng
co cac hat tai di qua nén xem nhu cach dién (dién moi). Trong khi do, & 2

vung ngoai vung hiém co6 cac hat tai dién (2 ban tich dién ), tu dién cé

dién dung:
_ A _ A
Cr Co, Co—
Xd W
Co = 11,7 g, (Si)
Co = 15,8 g, (Ge)
€, = 8,85.10™"° F/m

bién dung khuéch tan: Khi phan cuc thuan do cé su khuéch tan cua cac
hat tai qua ndi, va khi dién thé phan cuc tang Ién moét lugng dV thi cé su
gia tang mot lugng dqj, tu dién cé dién dung cho bdi:
_ da;

av

Co

Cp c6 tri vai ngan pF.
O tan s6 thap Z.=1/ wC rat I6n, xem nhu tu hé mach.
O tan s6 cao Z rat nhd, xem nhu tu néi tt .

Vay cac tu Cy, Cp lam ndi pn khong hoat dong & tan sé cao.
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- TOM TAT
M{rc nang lucng
Ch&t ban dan thuan, cdp dién tu-16 tréng
Chat ban dan pha tap

Ban dan loai p, ban dan loai n, dic trung cla ban dan loai p va n, hién tugng

huy thac, huy thac Zener
NGi p-n

Phan cuc thudn, phan cuc nghich, biéu thirc dong dién trong ndi p-n, dién trd ndi

p-n, dién dung ndi p-n
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- CAU HOI VA BAI TAP

1. Tinh tri s6 rao dién thé& ctia ndi p-n tai 300°K c6 mat do nguyén tir nhan N, = 10™°

nt/cm? trong viing p va méat d6 nguyén tr cho Ny = 10"’ nt/cm? trong viing n. Cho
n; = 1,5.10%cm??

2. Cho mot nGi p-n hoat ddng & 77°C c6 dong dién b&o hoa Ig = 64.10°A. Tinh:
1. Dién thé nhiét V1 ?
2. Dong thuan khi Vp = 0,65V ?
3. Dong nghich khi phan cuc nghich -0,1V va -1V ?

3. Tinh lai dong b&do hoa Is khi nhiét d6 tang Ién 80°C va 100°C. Cho biét Ig = 5nA ,
G 25°C?
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BAI 3: CAC LOAI DIOD
VA MACH DIOD

Sau khi hoc xong bai nay, sinh vién cé thé:
- N&m duoc céac loai diod
- N&m duogc cach chinh luu, chinh luu cé loc.

- N&m dugc mach ngudn DC én dinh.

3.1 CAC LOAI DIOD

Diod cao tan, tach song
Diod chinh Iuu

Diod Schokley

Diod Zener

Diod bién dung

Diod thu quang Photodiod
Diod phat quang LED

Diod LASER

3.2 MACH CHINH LUU
3.2.1 Chinh luu ban ky

Mach chinh luu, hoat dong, dang séng ngd ra, dién thé va dong dién trung binh

trong mach
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Vi() & —>
Vi |- N _ Ve &

»
\/ Q)i Ry, —
'VMax ........................

Vdcm =
Ve ™ = 0,318V,

3.2.2 Chinh luu toan ky

Mach chinh Iuu toan ky dung 2 diod, cau diod, hoat déng, dang séng ngd ra,

dién thé va dong dién trung binh trong mach

Vout

AC ) DL D2

D4 D3
VOut 0

DC
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3.2.3 Chinh luu cé loc

Dac tinh cua tu dién, chinh luu ban ky cé loc, chinh Iuu toan ky cé loc, céng thirc

chinh Iuu cé loc, dién thé trung binh ngd ra, hé s6 gon soéng.

P r"&g
: 2
D1 c Ve A d@] D g
AC { } Vde =/ VDC:Vdcm
+ -
N \L 0 t
D2 =
C
> [
1
D1 R
AC ANA— ,
g i VL - g
N—

D2
Vi(t) i
Vchax P :
Vdcmin “‘\ ' ““. ' ““. ' ““. ! “‘\ ! “‘\ T .}Vr(p-p)
0,637V eeutax ' LI fend heed heod : Y
Voe = Viwa~ r(2p—p)
0

Hé s6 ggn sdng

Vi)

NN

Chu ky =T/2 Chu ky =T/2

>

A

<
<€
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v — rpTp
r ms 2 3
VI’ ms
rvoe — —.100%
Ve

3.3 BO CAP PIEN DC

So dd mach cdp dién don gian, mach cdp dién 6n dinh don gidn dung diod
Zener, diéu kién thiét ké

b=
o o

de thhn B

ViDC J VoDl
Tz i BL
2 =yLDC

O - o

Rg dién trd gidi han dong
R, dién tr tai
bién thé ngo ra:
Vobc = Vipc = Vz
Dong dién:
=1, +] <=>1,=1; -1
I; = (Vibc - Vz) / Rs
IL =Vipc/RL

Coéng suat tiéu tan : P,=V, I, < P,y
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Pre = 11°Rs

PL=V?/R,

Khi chua mac diod Zener, ta phai co:

VLDC: ViDC>VZ (1)
R. Rs

Khi mé&c diod Zener, ta co:

Vooe V:
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. TOM TAT

Cac loai diod

Diod chinh Iuu, diod Zener, diod thu quang, diod phat quang, diod Laser.
Mach chinh luu

Chinh luu ban ky, chinh luu toan ky, chinh Iuu cé loc, dién thé trung binh ngd ra

mach chinh luu, hé sé ggn séng.
Bo cap dién DC

Mach cép dién DC &n dinh don gian dung diod Zener, diéu kién thiét ké.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. CAU HOI VA BAI TAP
1. Cho mach chinh Iuu 1 ban ky cé dién thé xoay chiéu v; = 40 sin®t, f = 50 Hz;
dién trg tai R = 1 k2 ; diod c6 Vp = 0,7 V khi dan.
a. Vé dang séng 2 dau tai?

b. Tinh dién thé V| - va dong dién trung binh I 5 cua tai?

2. Cho b0 cép dién dan gian (chinh luu 2 diod va loc ) cé ti s6 vong bién thé 18:1;
dién thé cung cdp tai cubn so cap la Vg = 220 V; tu loc C = 2000uF, R| = 109 .Tinh:

a. Dién thé trung binh va dong dién trung binh ngd ra?
b. Dién thé gon séng Vip va hé s6 gogn song r% cua mach chinh luu?

3. Cho mach 0n &p dién gian theo hinh sau, diod Zener c6 V, = 20V, I, = 5SmA, I,y

= 200mA, R = 4009, Rg = 100¢ . Tinh:
a. Dién thé ngd ra ( 2 dau tai)?
b. Tri s6 dong 14, I}, I,. Cho biét diod Zener c6 hoat dong tét hay khéng?

c. Khi hé tai diod Zerner c6 con hoat déng hay khong?

d. Cho biét dién trd Rg phai cd cong sudt bao nhiéu dé€ khong bi hu?
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BAI 4: TRANSISTOR NOI
LUONG CUC (BJT-
BIPOLAR JUNCTION
TRANSISTOR)

Sau khi hoc xong bai nay, sinh vién cé thé:
- N&m dugc cdu tao, hoat dbng, dic trung cua transistor ndi ludng cuc.

—  Ndm dugc phén cuc DC cua transistor néi luéng cuc .

4.1 CAU TAO, HOAT PONG TRANSISTOR
4.1.1 Cau tao

GOm hai n6i p-n xen ké nhau

a. NPN
Collector Base Emitter
Terminal Terminal Terminal

4
N-type P-type
Collectar Base Emitter

b. PNP
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E mitter Base Collector
Teminal Terminal Teminal

4’, _
P-type MN-type P-tyvpe
Emitter B ase Coallectar

- Vung phat E pha dam,

- Vung nén rat hep va pha Igt ( nhe)

- Vung thu C I8n nhat va pha trung gian gitra vung phat pha dam va vung

nén pha Igt
4.1.2 Cac kiéu hoat déng - phéan cuc

C6 4 kiéu phéan cuc tly theo céch cép dién

- Ngung: ndéi phat-nén phan cuc nghich, néi thu-nén phan cuc nghich

- Bao hoa: ndi phat-nén phan cuc thuan, ndi thu-nén phan cuc thuan

- Tac déng thuén: ndi phat-nén phan cuc thuan, ndi thu-nén phan cuc
nghich

- Tac dong nghich: ndi phat-nén phan cuc nghich, n6i thu-nén phan cuc
thuan

Dudi day la cach phén cuc dé BIT tac déng thuén

Diftusing
clectrons
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Do tac déng cua dién trudng ngoai, cac dién ti tu do bi ddy vao cuc nén. Tai day

do cuc nén hep nén co chi mot so it dién tir tu do bi tai két, da s6 dién tu tu do
con lai d&u bj hut vé cuc thu, nén BJT dan manh (kiéu tidc dong thuan rat thong

dung trong mach khuéch dai)

4.2 DAC TUYEN V-I
4.2.1 Cac cach rap

Co 3 cach rap : CB (cuc nén chung), CC (cuc thu chung), CE (cuc phat chung)

- Céch rap cuc nén chung (CB-common base)

Cci
| | 0

| | ‘L’rg ; ‘C|O|_°_
vi de b _::CC vo éRL
1

— VEE

O

- Cach rap cuc phat chung ( CE-common emitter)
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RL

Co
° -| o
ci | |
| |
|1 Q
§ RC
{ RB Vo
vi
1
- — VBB L -
L PS e}

« Cach rap thu chung (CC - Common Collector hay mach theo phat (EF-

Emitter Follower)

RB

—_ VBB

| . VCC

4.2.2 Pac tuyén V-I

Mot s6 dac tuyén V-I, tir day rut ra mot sé dac trung cua transistor
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';l; / / vCB =10
- Ve =010V
—= ‘f vEB = 0o
/_/. Vep dé he
0 0,2 0,4 0,6 Vg (Volt)
- Ddc tuyén V-1 : I = f(Vcg), Ig Ia hang s
Vingtac dong
o (ma) S -
R T 6 ma
... ;m
i Ak
it
:;5 7
o 3 g:li' : 3 nd
] ﬂ; )
O g i s
= 2
- Ea ;
'l:'::' 1 i'i'.. 1 ]'I'IA

Ig= OmA

Veg (V)

Vung ngung

- Ddc tuyén V-1 : I = f(Vcg), Ig Ia hdng s6
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Vungtac déng
Lo (ma) ol .
120 pa
&
100 pA
5
. S0 pA

4
s}
Eﬁ— 60 LA
o —
i 40 pi
B2
=
=
= 20 pa

Lcro l Ig= 0 i

: 8 T Veg (V)
Ving ngung
4.3 PHAN CUC
- Phan cuc c6 dinh
‘ T Vee
Loy
<R ¢ ORe

Ig=(Vec—Vee) /Rg (2)
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Ic = Blg (3)
Vce = Vee — Rele (5)

Phuong trinh dudng tdi tinh va diém tinh diéu hanh Q

Ic = (Ve - Vee ) / Re

LIC(Hlﬁ)
E
. Vcc/Re
~_Q
Ica o S~ [:o]
0 / ™~ Vee(volt)
Vcea vee ™

+
; Lt
P
nl
(]
nE % LE

Theo dinh ly Thévenin:
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Veg = [Ry / (R1+ Ry)I Ve

RC

lo —_ /BB~ VBE
B~ Rg+ (B+ DRg

Ic = Blg

Vee = Vee - IcRe
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. TOM TAT

Cau tao, hoat dong transistor

Transistor NPN, PNP, cac ki€u hoat dong
Pac tuyén V-I

RUt tach cac dac trung cua transistor
Phan cuc

Phan cuc cd dinh, phdn cuc bdng cdu phan thé vGi 6n dinh nhiét, dudng tai tinh,

diém tinh diéu hanh
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« CAU HOI VA BAI TAP
1. Tinh tri s6 dong thu va dong phat cua transistor c6 ¢ = 0,98 ; Irgg = 5#A ; dong nén
IB = 100#Aa .
2. Cho transistor c6 @ = 0,902 ; Icgg = 48nA ; Iz = 30#a . Tinh :
b. Tinh gén dung va chinh xac tri dong thu I ( khi khéng va cé tinh I~gq).
3. Cho mach phan cuc béng cau chia thé va dién tréd 6n dinh nhiét Rg nhu hinh duéi day.
Transistor c6 Vgg = 0,7V va # = s0.
a. Tinh tri s& diém tinh diéu hanh Q.
b. Tinh hé s6 on dinh nhiét S;

c. V& dudng tai tinh .

Vcco

+ 18V
R1 RC
33k 2,2k
S Q
NPN
RZ2
10k =rE
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BAI 5: TRANSISTOR HIEU UNG
TRUONG (FET-FIELD
EFFECT TRANSISTOR)

Sau khi hoc xong bai nay, sinh vién c6 thé:
- N&m dugc cdu tao, hoat déng, dic trung cua transistor hiéu Ung trudng.

-  N&m dugc phén cuc DC cua transistor hiéu Ung truong.

5.1 CAU TAO, HOAT PONG
5.1.1 JFET

Source o© i Cireuit symbol T T o

for #-channel FET

5 n
& & D
I Metal electrode
A — Insulation
Cross section Depletion (5105)
regions
5 sn-channel
Channel l l
thickness ot (b

(@

Fig. 6.27: (a)The basic structure of the junction field effect transistor

(JFET) with an 7-channel. The two pt regions are electrically
connected and form the gate. (b) A simplified sketch of the cross
gection of a more practical #-channel JFET.

From Principies of Electronic Materals and Devices, Second Edition, 5.0, Kasap (@ McGraw-Hill, 2002)
http:#Materials.Usask.Ca
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(@) Vhe=10V
©
Fig. 6.28: (a) The gate and source are shorted (Vizs = 0) and Vpy is small,
(b), Vg has increased to a value that allows the two depletion layers to
just touch, when Fps= Vp (5 V) when the pr# junction voltage at the
drain end, Voap=-Vpg=-Vp=-3V. (C) Vg is large (VDS = Vp) so that
a short length of the channel 1s pinched off.

From FPrinciples of Electronic Materials and Dewices, Second Edition, S.0. Kasap (@ McGraw-Hill, 2002)
http:Aihdaterials. Usask. Ca

5.1.2 MOSFET dang hiém

MOSFET dang hi€ém kénh N

DRAIN

bs Vas

GATE SUBSTRATE
\’E&S GATE OXIDE

INVERSION LAYER

BACK CONTACT

SOURCE
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5.1.3 MOSFET dang tang

MOSFET dang tang kénh N

: Gatece
D.Y » Source | | Drain
+ o o p Lot
~ Vps i Yo +
(.; - Bulk (substrate) — ¢
® S ® ®
®

5.2 PHAN CUC
5.2.1 JFET

Mach phan cuc c6 dinh:

?+ vV DD

RD
Q +
G
_ VDSD

RG VGS —

+
_ S

VGG T—

N —

Do tong tré vao rét 16n, nén dong I =0 va Vgg = Vgg < 0 (1)
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Dong thoat cho béi:

( V ce \2
I o |DSSL1_ (2)

\ GSOFF

Dién thé Vg cho bdi:
Vps = Vpp ~ Rplp (3)
Phuadng trinh dudng thang tai tinh:
Ip =(-Vps + Vpp)/ Rp  (4)
5.2.2 MOSFET dang tang

Phén cuc bang dién trd hoi ti€p Rg

Xac dinh diém tinh diéu hanh Q
Vesg Vs Vi 1

log ~ K Vgso Vs 2

Vos Voo Rolp 3

Pudng tai tinh
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. TOM TAT

Cau tao hoat dong

Cau tao va hoat dong cua JFET, MOSFET dang hiém, MOSFET dang tang, dudng

tai tinh, diém tinh diéu hanh
Phan cuc

Quan hé gilra dong I va hiéu dién thé Vg
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« CAU HOI VA BAI TAP
1. Cho mach khuéch dai JFET kénh n, hinh dudi day, c6 théng s sau : Ipgg =
1,65mA, Vpo = 2V .Tinh:

a. Tinh dién thé phan cuc Vgg theo diéu

b. Tinh dong thoat Ip,.

2. Bac tinh ky thuat cia MOSFET loai tang , cho biét I = 9mA tai Vgg=8V, Viy=1V.

a. Tinh tri so k.

b. Tinh dong thoat Ip, tai tri s6 phan cuc Vgg = 3V
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BAI 6: MACH KHUECH PAI TIN
HIEU NHO

Sau khi hoc xong bai nay, sinh vién c6 thé:

- N&m dugc cac mé hinh tuong duong trong mach khuéch dai tin hiéu nhdé dung BJT
va FET.

- N&m duogc cac tin todn trén mach khuéch dai tin hiéu nhd.

6.1 TRANSISTOR NOI LUONG CUC

Khi cho tin hiéu (ac) tac dong vao mach khuéch dai da dugc phan cuc trudc

Céc dong dién va dién thé& sé thay ddi chung quanh diém tinh diéu hanh Q, cac
dong ig, ic gébm c6 thanh phan DC va ca thanh phan AC. Cac dién thé vgg , Vg

gom co ca thanh phan DC va ca thanh phan AC.
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Cac tri s& dong dién va dién thé déu la téng cong thanh phan xoay chiéu (AC) vdi
thanh phan moét chiéu (DC), va dudc viét nhu sau:

ibr icr Vper Vee 1 tri s6 tlc thai cua thanh phan xoay chiéu (AC).

ig, ic/ Vegs Vg 12 tri s6 tlfc thai tong cdng gom ca thanh phan AC va thanh phan

DC.

Isqr Icqr VeeQr VeEq 12 thanh phan DC (la tri s8 diém tinh diéu hanh Q)
ig = Igg + ip
ic = ICQ + ¢
Ve = VBEQ * Vbe

Vce = VeeQ t Vee

ip A

=
o= —

sl
/ 1
|

Vegg Vee

= y+
VCE VCE

M6 hinh tuong dudng théng sé h
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1 h + I
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i b e Bty ii i
1 1
Voo | |l Ve
S J ______________ i
E
Thudng hre va hoe rat nho, do dé cé thé bé qua
M6 hinh tuong duong r,
6.2 TRANSISTOR HIEU UNG TRUONG
M6 hinh tuong dudng clia FET trong khuéch dai tin hiéu nhé
. O
0550 pAS
B} Vig s
ONRE
vgs gmvgs s
s }
o! S I—o e—O
—
_ A
Viéc tinh g, dua trén dac tuyén truyén g . A
V G S Q
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Vé&i JFET:
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dV s dVGSL V sorr
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Vossorr |\ loss [V esorr
Vi EMOSFET
_d _
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- TOM TAT
Transistor noi luéng cuc
M& hinh BJT & khuéch dai tin hiéu nho, tinh cac théng s6 Z,, Z;, Ay, A;
Transistor hiéu (rng trudng

M6 hinh FET & khuéch dai tin hiéu nho, tinh cac théng s6 Z,, Z;, Ay

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

« CAU HOI VA BAI TAP
1. Cho mach khuéch dai rap cuc phat chung, hinh dugi day. Transistor cé théng
s6: h,~1,6k? ;

he 80 5 hpe 210 . he  204S .

a. V& mach dién tuong duadng.

b. Tinh cac tri s8 Z;, Ay, Ayes A, Zo, Z o

Voo

+Z0v

LC
7.2k
Tl -
Co
33k o
Ci o |

o
—mﬂ/m——{ F{Mr—— Suk
+0-58 gup
w IL
ws - RZ LE - 10k
- 1
1Zk 1k CE
SO0uF
' '
-4
2. Cho mach nhu hinh dudi day:
Beig
100k RL
Z,7k
+
vsig

VGi Ry = Ry = IM?, Rg = 5,6k? , Ry =6,8k? . Tai diémm tinh diéu hanh, JFET c6
cac thoéng s6 sau : g, = 2mS va ry = 160k? . Tinh do Igi thé€ Av, tong tré ra Zo
va tdng tré vao Zi.
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BAI 7: KHUECH PAI CONG
SUAT VA ON AP

Sau khi hoc xong bai nay, sinh vién c6 thé:
- N3m dugc mét sé mach khuéch dai céng sudt va én ap.

- N&m dugc cac ing dung cua cac mach trén.

7.1 KHUYECH PAI CONG SUAT
7.1.1 KHUECH PAI CONG SUAT HANG A

Tin hiéu ra day du chu ky tin hiéu vao.

fc A
Ve
f'cl R, 0 %
Veelep
—o'n ]
+
i Vg
- | .
0 I T Time
= T 2

(a) (b) (c)

DE c6 cdng sudt cuc dai, di€ém Q phai la giao diém gilra dudng Ppmax Va dudng
tai tinh.

Piém Q la trung diém cua dudng tai tinh, dé cé tuyén tinh, d&i x{'ng.
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Icm = Veo/RL => Icq = Vec/2RL =lopmax
Veeq = Vec/2= Vopmax

Cong suat ra:

:sz):ch)p

Po Rl

RL 2R L

Cong suat cap bdi ngudn dién:

_ Ty v
PCC VCCICQ VCCL J
2R,/ 2R,

2
o ()
U:Pozvop: VOpJ
2
PCC VCC VCC

Hiéu sudt cuc dai khi V, =V

Hiéu suat:

opmax = Ved/2:

2
(Vcc/2\

_ _1
nmax—kJ =2=0.25
4
V cc

T % T 25% — 1 % < 25%

max

7.1.2 KHUECH PAI CONG SUAT HANG B

Tin hiéu ra bang ban ky tin hiéu vao.

DE cb hiéu sudt cao hon va dang séng ra |a hinh sin ddy du chu ky phai dung

cach hoat dong luan phién cua 2 mach khuéch dai hang B, ta goi la khuéch dai

day kéo hang B.

Cé nhiéu cach thuc hién, nhung cach théng dung nhat van 1a cach dung 2

transistor khac loai nhung c6 ddc tinh giéng nhau, goi Ia khuéch dai b6 phu

hang B
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Ban ky duong: Q4 (n) dan tu C, nap day, Q, ngung. I 4 tUr Q; qua C, va tai
Ban ky 4m Q, (p) dan, Q; ngung , tu C, x&, I, tor C, qua Q, va tai.
Két qua: Dang soéng ra tai cé day du chu ky.
Piém tinh Q:
Icg = 0; Veeq = Veo/2-

Cong suat ra :

PCC

| cto
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Hiéu suat:
( 2 \ ﬂ'[ \ T
o | Vo/2R _ Vo, _
n="Po =] /2R, = —| =—2|=n =—=0,7854
P cc \VccVop/ﬂRLj 2\Vcc) 4
']max% - 78,54% = ,’max% < 78154% (V op max :V CC/2)

Tuy nhién trong KDCS bd phu hang B c6 nhugc diém la cd bién dang xuyén

n

tam:

Yo A Yo

AWAEN

ryY
7.1.3 KHUECH DAI CONG SUAT HANG AB
Tin hiéu ra I8n han ban ky, nhung nhé han chu ky tin hiéu vao
Dé tréanh bién dang xuyén tdm, phai phan cuc trudc cho cac transistor VBEQ™
0,55V, ta c6 KDCS hang AB.
Phan cuc transistor cé nhiéu cach:
- Cau chia thé.
- Co6 diod dé 6n dinh nhiét
- Dung transistor 8n dinh nhiét
- DUng ngudn dong 8n dinh nhiét

Vi du, phan cuc bdng cau chia thé:
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7.2 MACH ON AP
7.2.1 ON AP NOI TIEP

L]
z |— "
3 * A e |
T = | 1
Ta cé:
Vz = Vgt Vopc
Vopc = Vz - Vee (1)
va cac dong dién:
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I; = (V- Vz)/ Ry (4)

Ir. = Vobpc / RL (5)
CoOng suat :

Pz=Vz1Iz < Pzy (6)

Pp = Vceleqg = (Vi = Vopo)Ie (7)

Pry= Ry 142 (8)
Tong tré ra :

RO = (hIE + rz) /hFE = (hFE re + rz)/ hFE = re

7.2.2 ON AP NOI TIEP-HOI TIEP

TCE1

L
+

(9)

W=

za.

4
T

Icl + IELl IL
% L ;
i i
+ + +
VEEL Ing e
Bl L, IBL|[ - .
- ez TRE
Tz = =¥ oL
EIEE _ . §
+
_WEBEZ + | -
WEF
+ =R
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. TOM TAT
Mach khuéch dai cong suat
Mach khuéch dai cong suat A, B, AB
Mach én ap

Mach 6n ap ndi ti€p va noi ti€p-hoi ti€p

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- CAU HOI VA BAI TAP
1. Cho mach khuéch dai hang A, hinh dudi day. Transistor cé hpg= 60, Vgg= 0,7V.
Tinh:

a. Tri s6 Rg dé& diém tinh Q & trung diém dudng tai tinh.
b. Cong suat ra cuc dai, cong suat tiéu tan cua transistor

c. Hiéu suat cuc dai cta mach.

2. Cho mach 6n ap ndi-hdi ti€p, hinh dudi day. Tinh:

a. bién thé ra Vg

b. Tinh cac dong dién, dién thé va cong suat cua cac thanh phan linh kién, cho
bit I 10y = 1A

IL
o1 2
o o
NI 1
g L
12
220 IB£1\ R3
I1 1k <120
13
) Ic2 \L RL
VibC VoDC
+12V 02 M+ 1

R4

VE
IZ\L\*‘ Vz 470
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BAI 8: KHUECH DAI PA
TANG, KHUECH PAI
HOI TIEP

Sau khi hoc xong bai nay, sinh vién c6 thé:
-~  N&m dugc cach ghép cac tdng khuéch dai.

- Ndm dugc mét s6 mach co ban va chinh yéu st dung cho cdac mach tich hop sau

nay.

8.1 KHUECH DAI DA TANG

8.1.1 Cac cach ghép

Cac tadng khuéch dai don cé thé dugc ghép lai vdi nhau theo mét cach nao dé dé tao
nén mach khuéch dai da tdng (Multistage Amplifier) nham dat dén muc tiéu thiét ké

cu thé nao dé (chdng han nhu dap (fng vé do Igi, cai thién dap tuyén tén s6, pha,
triét nhiéu, phdi hgp tré khang,...).

Ra Un=Uwn Un Uy(N-1) Uy
ST

S do khoi b khuech dai nhieu tang.
Cac mach ghép thudng gap: CE-CE, CE-CC, CB-CE, cascode, ...
Mach ghép CE-CE:

[ E—
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Ra

cz

+Vee

Mach ghép CE-CC:

Vo

. ) - Vec
Dc blocking
capacitors R
R, R¢ 3
<
R, G
S |1
11 0,
R, ¢y |)
i = Ql Vout
vy RpE
N R,
- C3
T Vee

Stage 2
(follower)

>

Stage 1
(inverter)

Mach ghép cascode:

i —z
1On F

C3 ——
= 10n E -
Q3
W3 ES |‘*‘A‘ v
Q.1%, , B0 kI -
Ol N
'ka_'f?“ Ve 1.5% 2007
0
Ay 1
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8.1.2 Mach guaong dong

Dang cd ban:
| 2}' 1
20 |
lpprY P \LIU
"f(,l FTU'LHI
Q, Q,
o b
BB |
V-
21
Irgr = Io + :,D
_ IgeF
lo=115/3
Ngubn gucgng dong Wilson:
0 rTGTLf
In/a Ip 1+3 Io
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_ Irer
(1+2)/(2+3)+1/53

Io

8.1.3 Mach khuéch dai vi sai

Mach khuéch dai vi sai c6 dang:

Cb ba ché do hoat dong:

e Dan cuc (single ended mode)

e Ludng cuc (double ended mode)
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e Cach chung (common mode)

V'nl( M

8.2 KHUECH PAI HOI TIEP

Mach HOoi ti€p la mach mac tir ngd ra hodc mot phan ngd ra vé lai ngd vao.
Co hai loai hoi tiép:
« HOi ti€ép am lam:
+ Giam do Igi toan mach,
+ Cai thién mach vé téng tré vao, ra,
+ Gia tang bang théng va
+ On dinh t&t hon.

- Hoi tiép ducdng lam tdng dod Igi va do dé dé Iam hu mach nén it s dung,
chi dugc dung khi can thiét.
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+ S0 d6 hoi ti€p am

Trong do, Ag

A g

1 4+ AK

la hé s6 khuéch dai vong kin

A la hé s6 khuéch dai vong mg

K la hé s6 khuéch dai hoi tiép

« S0 do hoi ti€p duadng
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. TOM TAT

Khuéch dai da tang

Mach khuéch dai ghép CE-CE, CE-CC, cascade, mach guang dong, khuéch dai vi sai.
Khuéch dai hoi tiép

Khuéch dai hoi ti€p am va héi ti€p dudng
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« CAU HOI VA BAI TAP

1. S dung mo hinh tuong dudng thong s6 h cia BIT & khuéch dai tin hiéu nho, bd
qua hre va hoe, vé mach tuong duong ciia mach ghép CE-CE (hinh & trén) va tinh hé
s6 khuéch dai dién thé A ,=V,/V,

2. Thuc hién tuong tu bai tap 1 cho mach ghép CE-CC

3. O mach khuéch dai vi sai rép theo cach chung (common mode), néu nguyén tic

d€ tédng hé s8 trudt thai CMRR (Common Mode Rejection Ratio)?
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BAI 9: KHUECH PAI THUAT
TOAN (OP-AMP)

Sau khi hoc xong bai nay, sinh vién c6 thé:
- N&m duoc cdu tao va dac tinh cua mach khuéch dai thuét toan.

- N&m dugc mét s6 ing dung don gian cua mach khuéch dai thut toan.

9.1 CAU TAO, PAC TINH
9.1.1 CAU TAO

GOm nhiéu tang ghép chudi :

- Khuéch dai vi sai

- Khuéch dai dan

- Mach dich muc dién thé DC

- Tang cong suat

- Ngudn 8n dong, mach bao vé

Op-amp thudng dugc biéu dién

chch

: autput
Vout

input

vy

A=/

Mach cé 2 ngd vao ngudc pha nhau
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« Ngd vao + cho tin hiéu ra v, dong pha vdi tin hiéu vao v;

+  Ngo

vao - cho tin hiéu ra v, ngugc pha vdi tin hiéu vao v;

9.1.2 PAC TINH

« Mach

@)
©

.a
AV =

Z =

N
Q

tuong ducng

'U++
i

al. :
U‘tﬂ. Ri?l

v —
mp. ly tudng c6 dic diém:
(00

(o0}

0

9.2 MOT SO MACH UNG DUNG CO BAN
9.2.1 Khuéch dai d6i dau (dao diu)

R2
— " \\N\——
R1 12
Vin ——AAN ——4
— Vout
11
| 1

Vout = (-Ry/R)Viy
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9.2.2 Khuéch dai khéng doi diu

Vin
Vout

12

Vour = (1 + Ry/R)Vy

9.2.3 Khuéch dai cong

H?
YW
A
LeP—Y;
V. R 1 B Vout
inb o —0
_I_

Ry Ry

Uput = R, Uing = R—mﬂmb-
(1]
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9.2.4 Mach khuéch dai tru

R,
AMAN
R
Y1 o—AW\———
Vo
' o—AMWW——p— +
Ry
= + :( + RF\( R3 \ — RF — _
Vo Voi"Vo, Ll JL N Jvl —V, kiVi kv,
R1 R3 R2 RZ
9.2.5 Mach tich phan
C
|
Il
V."n g
o VWA = V.
—0
_|_
_ _ dv _ 1 +
viTRi;T TRC—=y,~ —jvid“voo
dt RC
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9.2.6 Mach vi phan

R
.
1F
—|C Op—-Amp3
o— I_()__
o H - :D——O——z
Vo  RC dv
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- TOM TAT
Cau tao, dac tinh
Bi€u dién mach Op-Amp, dac tinh ly tudng
MOt s6 mach (rng dung cc ban

Mach khuéch dai dao dau, khéng dao dau, cong, tru, tich phén, vi phan
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« CAU HOI VA BAI TAP
1. Cho mach khuéch dai dao dau, hinh dudi day.

a. Viét biéu thic Av.

2. Tinh A, 4 V@i cac tri s6 R; va Rg sau:

Rp (k2) R (k2 )
LF

a 1 10

i -
b 10 20 LI Op - Aup

o >_‘
c 1 100 | p

1

d 1,5 75 =

2. Cho mach khuéch dai tru, hinh dudi day. Tinh dién thé ra V.
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BAI 10: DAO PONG SONG
SIN VA DAO PONG
SONG VUONG (PA

HAI)

Sau khi hoc xong bai nay, sinh vién c6 thé:
-~  N&m dugc cach tao dao dbng séng sin, dao déng song vudng.

- N&m dugc ing dung cac dao déng trong mach dién.

10.1 DAO PONG SONG SIN
10.1.1 Chudn c& Barkhausen

« S0 dung hai tiép ducng

Vam
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A
1 — AK

« Ta thdy rang, néu c6 diéu kién sao cho hé s6 khuyéch dai A.K = 1, nén hé s6

44!{'

khuéch dai vong kin Ay > oo ; diéu nay cho thdy mach khéng cé tin hiéu vao
ma van cé tin hiéu ra dudc goi 1a mach dao déng.
« Nhu vdy, dé c6 dudgc mach dao ddng, ta phai cé hai diéu kién sau:
+ Mach hoi tiép duong
+ Chuén c(r Barkhausen:pha ctia hé s8 khuyéch dai A.K bang 0° (hay 360°)
va do6 I16n bang dan vi (A.K = 1).
« Xét theo tan s6 hoat dong cé hai loai mach dao déng can ban sau:
+ Mach dao déng RC hoat dong & tan s6 thap f < 1 MHz ( dao dong ha tan):
o Mach dao dong dich pha
o Mach dao dong cadu Wien
o Mach dao dong mach loc chr T, chr T kép
+ Mach dao déng LC hoat dong & tan s6 cao f > 1 MHz ( dao dong cao tan):
o Mach dao doéng diéu hudng
o Macdh dao dong Colpitts
o Mach dao dong Hartley

o Mach dao dong thach anh
10.1.2 Mach dao dong RC

Ta c6 mach dao dong cau Wien
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BF
BT O — B
I _
_TI_ LT
Bl
=1
C1
Cz
—1
Be= T =z
+  Mach co6 d6 khuéch dai va thiura s6 hoi tiép:
Ay = 1+ (Re /Ry)
F=2,/(2Zy+ 2Zy)=1/{1+( 24/ Z5)}
Véi:
1 ( 1)
Z:7 R T - =R, 1t - |
j?c, L J?RC,)
1 _ 1, . _ 1 _ R
o =_" + chz__ 1+ JC()C2 = Z, - -a)Z
Z, R, R, 1* jYR,C,
e - 1 _ 1
+( ( + 1 ) R, ! |( ( 3 \|
! LRl‘l ‘0 | + o J gy Rt 1t j?R.C
" j®RrRcC,J)/ 1% j?R,C, LRZL JwRCJ ! J
= 1 _ 1
» er A\
1 1
1+&‘1+ ja)RZC2+ +R2C2| t1+ R1+C2)+j|a)R1C2—
R, i?RC, R.c.,/ R, C, N ®R,C, )
Suy ra:
1 1
wolechch :1:>{00: = f -

\/Rleclcz

27 4JR:R,C,C,

O

R1+ 2

C.
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10.1.3 Mach dao dong LC

Ta xét mach dao déng LC ghép 3 diém nhu sau:

Op~-Amp

—_ Z3

-—0—
1
| S|

VFE

Z1

T

Nguyén tac:

<

F= Zi1 = 1

F:
Ve 2.7z, 1%7,z,

Zl+z3=-22

Vay:
- _ 7
F £
Z;
_ 1 _ Zo _ X
AVF:1:> AV_—__—Z__ 2
F Z: X1

Suy ra X,/Xy >0 (do A,<0) hay: Z; va Z, cung loai link kién, Z3 khac loai linh

kién so véi Z4, Z,
Néu Z; va Z, : tu dién (Cy, Cy) va Z3 : cudn day (L): ta c6 dao dong Colpitts
Néu Z4 va Z, : cudn day (Ly, L) va Z3 : tu dién (C): ta c6 dao dong Hartley

V@&i mach dao dong Colpitts ta co:
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10.2 DAO PONG SONG VUONG

- Mach dao dong da hai la mach dao déng tao séng vuéng. Mach cé dang:
+ Mach hoi tiép duong ghép RC gilra 2 tang

+ Céc tang la mach giao hodn( transistor, FET hodc IC) dé cé xung vuéng.

C1 Cz
| | | d
| ‘|| =

Bl =
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10.2.1 Dao déng da hai phi 6n (khdng trang thai bén)

‘I Voo

—

Bcl
PE1
BEZ % opes
Cl CZ
— 4[%@1 | 1z
L L

Chu ky dao dong :
T =T+ T>=0,693 (Rg;Cq + RgyC5)
Néu Rg; = Rg; = Rgva Cy; = C, = C, ta co:
T = 0,693.(2RC) = 1,386 Rg C ~ 1,4 RgC

Dao dong da hai dung lam may phat xung vudng, mach den nhap nhay, dén bao,
mach thdi chuén, phat xung clock.

10.2.2 Dao ddng da hai don dn (moét trang thai bén)

« Mach luén c6 mdt trang thai bén va chi chuyén trang thai khi cé xung kich vao,
nhung sau dé lai tré vé trang thai én dinh cd hitu (bén).

Xung dan ngd ra cé do réng I&n han do rong xung kich.
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+Weceo

Il C IE Red

0l

Y
0ff O
FEL' IW

T =
= Co | -

& &

xung kich & e

Mach tugng tu nhu mach dao dong da hai don 6n nhung transistor Q ¢

cach rap khac dé ludn ngung, ta co:
Voee: .R+ "V oas Ve O
Re: Ros:
Vi th& Q4 ludn ngung, Q, ludn dan: Vepopn= 0,2V; Vg = Vee

Khi cé xung kich Vp du I6n (> 0,6V), thi Q4 dan, Q, ngung, nhung sau
d6, do tu nap qua Rg, va Q; ngung, Q2 dan lai. Mach lai tr vé trang thai
c6 hitu ban dau va gilr nguyén trang thai dé cho dén khi cé xung kich
mai.
Ung dung ctia mach da hai don 6n:

o Mach dinh thai

o BO diéu khién

o Mach bao dbng
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10.2.3 Dao déng da hai ludng on (hai trang thai bén)

« Mach luén & mét trong hai trang thai bén c8 hi{tu. Chi chuyén trang thai khi ¢

xung kich vao 1 trong 2 ngd vao.

Pzl

- VEE

- Gia sl, Q, ludn dan, Q; ngung (trang thai 1), ta phai cé diéu kién:

S - _
Ve 7 Ve Vs O
Rs> R

« Né&u mudn cho Q, dan, ta cho xung ducng dl 16n vao ngd S (Vgg,> 0,6V) hay:
R Isz _
Vv plZ 0,6V +f( V gs)
Re2 Ras2
va lam cho Vgg, < 0V, nén Q, ngung, ta cé trang thai tha hai.
- Tuong tu, dé trd lai trang thai 1, ta cho xung ducong du I6n vao ngd R dé

« Mach da hai ludng 6n cdn dudc goi la mach SR-Flip Flop, tir ddy, c6 thé tao ra
cac Flip Flop khac nhu T-FF, D-FF, JK-FF, c6 rat nhiéu Ung dung trong ky thuat

sO.
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+ TOM TAT
Dao dong song sin
Mach hdi ti€p duong, chudn clr Barkhausen, dao ddng RC, dao ddng LC
Dao dong séng vudong

Mach dao ddng da hai: phi &n, don 6n, ludng &n.
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« CAU HOI VA BAI TAP
1. Cho mach dao dong ddi pha RC (tao sdng sin) dung JFET, hinh dudi day, cé:
9dm=5000uS, ry=40kQ, Rp=10KQ, C=6,5nF. Tinh tan s6 dao dong va do Igi duy

tri dao dong.

2. Cho mach dao ddng da hai phi &n, hinh dudi day. Tinh tan s6 dao dong.

Vcc
o t8V
)
RC2
Rcl RB2 RB1 1k
1k 47k 47k
c2 RB1
610DF 610pF
1»—4ﬁL—4- '———+ﬁ—4

1 92
w3504 I—‘ LI:2N3904
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BAI 11: CAC CONG LOGIC
THEO TTL VA CMOS

Sau khi hoc xong bai nay, sinh vién cé thé:
- N&m dugc cdch tao mdt céng logic theo ho TTL va CMOS.

- Nd&m dugc mét s6 mach tich hop don gian.

11.1 CONG LOGIC
11.1.1 TTL (Transistor-Transistor Logic)

Cac IC s6 ho TTL dugc san xudat lan dau tién vao nam 1964 bdi hang Texas

Instrument Corporation cua My, I8y s6 hiéu la 74XXXX va 54XXXX. Su khac biét
gitta 2 ho 74XXXX va 54 XXXX chi & hai diém:

74: Vee=5 £ 0,5 V va khoang nhiét d6 hoat déng tir 0° C dén 70° C
54: Vee =5 % 0,25 V va khoang nhiét dé hoat déng tir -55 C dén 125 C

Bi€u d6 dién thé cac muc logic ciia mot s6 cdng logic thudc ho TTL

By

2,4V

Khiong xdc dinh

0,7V
0

Xét céng NAND 3 ngd vao, ta c6 mach:
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Sm =
e

Khi mét trong cac nga vao A, B, C xudng muc khéng T4 dan, dua dén T, ngung, T
ngung, nga ra Y |én cao, khi ca 3 nga vao lén cao, T; ngung, T, dan, T3 dan, nga ra
Y xudng thdp. D6 chinh la két qua ctia cong NAND. Tu C, trong mach chinh 1a tu ky
sinh tao bdi su két hgp gilta nga ra cta mach (tang thuc) véi nga vao cua tang tai,
khi mach hoat dong tu sé nap dién qua R4 (luc T3 ngung) va phdéng qua T3 khi
transistor ndy dan do d6 thdi tré truyén cia mach quyét dinh bsi R, va C, khi Ry

nhé mach hoat dong nhanh nhung céng suat tiéu thu lic d6 I16n, mudn gidm cong

sudt phai tang R4 nhung nhu vay thai tré truyén sé 18n han (mach giao hodn chdm

han).
11.1.2 CMOS

GOm cac IC s6 dung cong nghé ché tao theo MOSFET loai tang, kénh N (NMOS) va
kénh P (PMOS) va néu dung ca hai loai NMOS va PMOS ta c6 CMOS. Cac MOSFET

dung trong IC s6 ciing chi hoat ddng & mot trong hai trang thai: dan hodc ngung.

- Khi dan, tly theo ndng dd pha cla chat ban dan ma transistor cé ndi trd rat
nhé (tIr vai chuc Q dén hang tram KQ) tudng duong véi mot khda déng.

10
- Khi ngung, transistor cé ndi tréd rat I8n (hang 10 Q), tudng ducng vd&i mot
khda hé.

Vi du, ta c6 céng NAND 2 18i vao dung NMOS, vdi mach sau:
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nVDD=+5V
D
G E 1

5 Yoyt

:DT A
W 2
o in G |—S
=
W 3
B ol G |_S

N
N

» Khi 2 nga vao dugc ndi Ién mdc cao, T, va Ty dan, nga ra xudng thap.
+ Khi c6 mét ngd vao dudc n6i xuéng muc thdp, mét trong 2 transistor T,
hodc T3 tudng Ung sé ngung, nga ra Ién cao.
P4 chinh 1a k&t qua cua cdng NAND 2 ngé vao.

Mot s tinh chat chung cla cac céng logic ho MOS (NMOS, PMOS va CMOS) cb

thé k& ra nhu sau:
+ Ngubn cdp dién : Vpp tu 3V dén 15V
» Muc logic: Vg, (max) = 0V, Vg (min) = Vpp
Vy (max) = 30% Vpp, Vg (Min) = 70% Vpp

« Thdi tré truyén tuong d6i 16n, khoang vai chuc ns, do dién dung ky sinh &

nga vao va tdng trd ra cla transistor kha 14n.

« COng suat tiéu tan tudng d6i nhé, hang nW, do dong qua transistor MOS

rat nho.
11.1.3 Cac cdng logic co ban

- C6ng NOT (da0): Y= A

=
-4
I
Ja|
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- C6ng AND: Y=A.B

A B | Y=AB
0 0 0
0 1 0
A Y= 4B
B— | 1 0 0
1 1 1
- Cbng OR: Y=A+B
A B | Y=A+B
0 | 0 0
0 | 1 1
‘“‘_1:>M 1 | 0 1
B |
B 1 |1 1

Cong NAND: Y=AB

i"
5
|

Cong NOR: Y= A+ B

m =
1
Y
m

- Cb8ng ExOR (exclusive OR): Y=A @ B = AB + AB
=P

B

- C6ng ExNOR (exclusive NOR): Y= A @ B= AB + AB

=DS
B
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11.2 MACH TICH HOP
11.2.1 Pai s6 Boole

Khi két hgp nhiéu ménh dé logic lai v8i nhau tao thanh ménh dé phuc tap, do

dé khi thiét k& phai dung nhiéu céng logic.

Khi d6 phai rit gon cac ham logic, gitup s dung it cdng logic hon.

Cach rut gon bang nhiéu cach : truc ti€p bang dai s6 Boole, ban do

Karnaugh.....

Theo dai s& Boole, mét ham logic cé thé biéu dién bédng mdt trong hai dang

chinh tac 1a tdng cac tich (POS) hay tich cac téng (SOP), gilp rit gon nhd loai

dudc cac bién bu ké nhau (A+ A) va (A.A).

S’ dung cac ham cd ban NOT, AND va OR

11.2.2 Mot so dinh luat

Giao hoan: AB = BA
A+B = B+A
K&t hgp: A(BC) = (AB)C
A+(B+C) = (A+B)+C
Hap thu: A(A+B) = A
(A+AB) = A
Phan b&: A(B+C) = AB + AC
A+BC = (A+B)(A+C)
Nashelsky: A(A+B)= AB
A+AB=A+B
(A+B)B=AB
De Morgan: AB= A + B

BC =

+ B +C

>
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88

A+B =A.B
A+B+C=A.B.C
11.2.3 Mot so IC so

tece 4B

44 4Y 3B 34 3Y lcc 4Y 4B 44 3Y 3B 34
14 13 12 11 10 8 14

) )LEJL@

1 2 3 4 5 6 7 1 2 3 4 5 6 7
14 B Y 24 2B 2y GND Y 74
7400 =AB

B 2y 24 2B GND
7402 =A+B
Quadruple two-input NAND gates

Quadruple two-input NOR gates
ree 64 oY 54 5Y 44

4y
14

5 4Y 3B 34 3Y
13 12 11 10 o 8 14 13 12 11 10 9 8

]

1 2 3 4 5 6 7 1 2 3 4 5 6 7
14 1y 24 2y 34 3Y GND 14 1B 1y 24 2B 2y GND
7404% —A
Hex inverters

7408Y =AB
Quadruple two-input AND gates
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.+ TOM TAT
Cdng logic
Céng logic dung TTL, CMOS
Mach tich hgp

Dai s6 Boole, cac dinh luat vé logic, mot s6 IC s6
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- CAU HOI VA BAI TAP

1. Viét ham logic cac mach sau:

a.
L og——r0 4
B &+——0
-
1)
)
L S— v
b.

= b

I: ':}__}
D a—0d v

2. Cho mach logic, hinh dudi day.

a.Vitham X, Y, Z, W, F.
b. Rut gon ham F.

c. V€ lai sd d6 mach logic cia ham F da rut gon.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. TAI LIEU THAM KHAO

1. Bai giang dién tir: Mén hoc Pién tir, Nguyén Thanh Long, Pai hoc Qudc gia Thanh
phd H6 Chi Minh, Nam 2006

2. Microelectronics Circuit Analysis and Design 3™ Edition, Donald A.Neamen,

McGraw Hill, 2007

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

