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LOI NOI PAU

Ngay nay cong ngh¢ dién tor dugc ap dung hét strc rong rai trong
Jhiéu linh vie khoa hoc cong nghé va doi séng. Ta 6 thé thay su hién
dién cua cac mach dién tr ngay trong cac thiét bi tai gia dinh, cong s nhu
tir chiéc may thu v tuyén truyén hinh t6i hé théng may vi tinh hién dai va
nhiéu thiét bi dién tir khéc. Kién thirc vé dién tir 1a hanh trang khong thé
thiéu cho cac sinh vién chuyén nganh. Mot trong nhimg hoc phén cot 16i
trang bi cho sinh vién kién thirc vé cong nghé dién tir d6 1a hoc phan Dién
tr trong tw. Dién tir trong tu 1a hoc phz“m bat budc trong dao tao Dai hoc
nganh Dién tr Vién thong, do vay, nhom tac gia di bién soan “Gido trinh
Pién tir trong tu” nham cung cap cho ngudi hoc nhimg kién thirc dé phan
tich, thiét ké cac mach dién trong hé thong mach dién tir va dugc chia thanh

6 chuong:

Chuong 1 do TS. Nguyén Pic Hai bién soan, gom noi dung: Mach
khuéch dai transistor. Pé cap cac cach mic mach khuéch dai co ban, van
dé hdi tiép trong mach khuéch dai, cach ghép giira cac tang trong mot bd
khuéch dai va mot s6 mach khuéch dai chuyén dung.

Chuong 2 do Ths. Nguyén Ngoc Anh bién soan, gom nodi dung:
Khuéch dai cong suét tin higu tuong tw. Trinh bay phuong phap phan tich,
cach tinh toan cac tham sb cong suat ciia mot s6 mach khuéch dai cong

suat tin hiéu twong tu.

Chuong 3 do TS. Nguyén Pac Hai bién soan, gdm ndi dung: B
khuéch dai thuat toan. Cac dac diém va tinh chét ctia bd khuéch dai thuat
toan, cac bién phap chong troi va bu diém khong clia khuéch dai thuat toan,
cling nhur cic ing dung cua mach khuéch dai thuat toan.

Chuong 4 do Ths. Ha Thi Phuong bién soan, gém ndi dung: Mach
cung cap ngudn. Phén tich mach cung cap ngudn mot chiéu.



Chuong 5 do Ths. Nguyn Thi Thu Ha bién soan, ngi dung gém: Taq ‘
dao dong diéu kién, 6n dinh bién do va tan s6 dao dong, phu?ng phap tinh ‘
toan cic mach dao dong 3 diém dién cam (Hartley), 3 diém dién dung |
(Colpitts), mach Clap, mach dao dong ghép bién ap, mach dao dong thach |

anh, mach dao dong RC.

Chuong 6 do Ths. Nguyén Thi Thu Ha bién soan, gom ndi dung: Mot
56 ky thuat duoc str dung trong bién dbi tin hiéu twong tu: diéu ché, tach
song, tron tan.

Mic du da c6 nhiéu cb ging, nhung cuén sach c6 thé con thiéu sot,

rat mong ban doc déng gbp v kién.

Xin chan thanh cam on!

NHOM TAC GIA




MUC LUC

Loi noi dau

Chwong 1. KHUECH DPAI TiN HIEU NHO

" 1.1. GIOI THIEU VE BO KHUECH DAI BIEN TU

1.1.1. Khai ni€m

1.1.2. B khuéch dai tin hiéu nho

' 2. KHUECH PAI TIN HIEU NHO DUNG TRANSISTOR

LUGNG CUC
1.2.1. Gidi thiéu
1.2.2. Cac mach khuéch dai tin hiéu nhé thong dung dung BJT

1.3. KHUECH DAI TIN HIEU NHO DUNG TRANSISTOR

TRUONG

1.3.1. Gioi thiéu

1.3.2. M6 hinh ciia FET & ché d6 tin hiéu nho

1.3.3. So d6 phan cuc cb dinh ciia JEET

1.3.4. So @6 tu phan cuc JFET

1.3.5. So d6 phan 4p JFET

1.3.6. So d6 JFET cong chung

1.3.7. MOSFET kénh dit sin

1.3.8. MOSFET kénh cam ung

1.3.9. So db hdi tiép cuc mang MOSFET kénh cam tng
1.4. MOT SO MACH KHUECH PAI THUONG GAP

1.4.1. Mach khuéch dai ghép tang

1.4.2. Mot sé mach khuéch dai chuyén dung

Bai tap chwong 1

11
11
11
14

14
18

41
41
42
46
49
54
56
59
61
62
64
64
69
81




Chwong 2. KHUECH DAI CONG SUAT 85
2.1. MO PAU 85
2.2. MACH KHUECH PAI CONG SUAT CHE PO A 87
2.3. MACH KHUECH DAI CONG SUAT CHE PO A
GHEP BIEN AP 93
2.4. MACH KHUECH PAI CONG SUAT CHE PO B 99
2.4.1. Mach khuéch dai cong suat ché do B ghép bién ap 100

2.4.2. Mach khuéch dai cong suat ché do B kiéu bu doi ximg 105
2.5. KHUECH DPAI CONG SUAT CHEDPO C VACHEPOD 11}

2.5.1. Khuéch dai ché do C 111
2.5.2. Khuéch dai ché ¢6 D _ 112
2.6. MEO TRONG TANG KHUECH DAI _ 113
2.6.1. Méo hai - 113
2.6.2. Méo hai tong 114
2.6.3. Méo hai bac 2 | 114
2.6.4. Cong suit cua tin hiéu méo 116
2.7. MOT SO MACH KHUECH PAI CONG SUAT THUC TE 118
2.7.1 Mach khuéch dai am tan sir dung Transistor 118
2.7.2. Mach khuéch dai cong suét sit dung IC TDA 2003 119
Bai tap chwong 2 : - 120

Chwong 3. KHUECH DAI THUAT TOAN
3.1. GIOI THIEU '

3.1.1. Cac khai niém co ban

3.1.2. Hé s6 nén dong pha

3.1.3. Pic tuyén truyén dat

3.1.4. Dong vao tinh, dién 4p vao léch khong




s

3.2. CAC UNG DUNG CUA OA
3.2.1. Bo khuéch dai dao
3.2.2. Mach khuéch dai khong dao
3.2.3. Mach cong
3.2.4. Mach trur
3.2.5. Mach tao dién ap c6 cuc tinh thay d6i
3.2.6. Mach tich phan
3.2.7. Mach vi phan
3.2.8. Mach logarit
3.2.9. Mach d6i loga
3.2.10. Mach loc

Bai tap chwong 3

Chuong 4. NGUON PIEN MQT CHIEU
4.1. GIOI THIEU CHUNG
4.2. BIEN AP NGUON VA MACH CHINH LUU
4.2.1. Mach chinh luu ntra chu ky
4.2.2. Chinh luu hai ntra chu ky
4.3. MACH LOC NGUON
4.3.1. B6 loc dung tu dién
4.3.2. By loc RC
4.4, MACH ON AP
4.4.1. Mach 6n ap dung diode zener

4.4.2. Mach 6n ap dung transistor

131
131
133
134
B
139
140
141
142
143
144
146

153
k53
154
155
156
157
160
163
165
165
172



4.4.3. On ap dung IC
4.4.4. Mot s6 mach on ap khac dung IC

Bai tip chwong 4

Chwong 5. MACH TAO DAO PONG
5.1. CAC VAN PE CHUNG VE TAO DAO PONG

5.2. PIEU KIEN DAO PONG VA DAC PIEM CUA MACH
TAO DAO BONG

5.2.1. Nguyén ly cua mach tao dao dong s
5.2.2. Pic diém cua mach dao dong
5.3. ON PINH BIEN PO DAO PONG VA TAN SO DAO BPONG
5.3.1. On dinh bién d6 dao dong
5.3.2. On dinh tan s6 dao dong
5.4. MACH DAO DONG PIEU HOA
5.4.1 Mach tao dao dong RC
5.4.2 Mach tao dao dong LC
5.5. MACH DAO BONG XUNG
5.5.1. Tin hiéu xung
5.5.2 Céac tham s6 cia xung
5.5.3. Mach tu dao dong (dao dong da hai)
5.5.4 Mach da hai dgi (don on)
5.6 CAC MACH TAO DAO PONG THACH ANH
5.6.1. Tinh chat va mach twong duong cta thach anh

5.6.2. Mach dién bo tao dao dong dung thach anh
véi tan s6 cong hudng song song

180
183
186

191
191

192
192
193
194

194
194
196
196




5.6.3. Mach dién by dao dong dung thach anh
vOi tan s cong huong ndi tiép

Bai tp chwong 5

Chuwong 6. PIEU CHE - TACH SONG - TRON TAN
6.1. PIEU CHE
6.1.1. Khai niém
6.1.2. Piéu bién
6.1.3. Chi s6 diéu ché va ti 1& didu ché
6.1.4. Phan bd cong suét diéu ché bién do
6.1.5. Thong tin dai don bién
6.1.6 Diéu bién dung phan tu phi tuyén
6.1.7. Diéu ché don bién
6.1.8. Piéu tan va diéu pha
6.2. TACH SONG
6.2.1 Khai niém
6.2.2 Tach song bién do
6.2.3 Mach dién b0 tach song bién do
6.2.4 Tach song tin hiéu diéu tan
6.3. TRON TAN
6.3.1. Nguyén tic tron tan
6.3.2 Mach tron tan
Bai tap chwong 6
TAI LIEU THAM KHAO

235
235

241
241
241
241
245
2511
254
259
264
266
270
270
270
272
276
282
282
283
288
291




Giao trinh

DIEN TU
TUONG TV

Chiju trach nhiém xuat ban:
Q. Giam déc
NGUYEN VIET QUAN
Chiu trach nhiém ndi dung:
Tbng Bién tap
NGUYEN TH| THUY HANG
Bién tap va stra ban in:
NGUYEN THUY QUYNH

Trinh bay sach: TRAN KIEN
Thiét ké bia, minh hoa: DUNG THANG

Séach dwoc xuét ban tai:

NHA XUAT BAN THONG KE
Dia chi: 98 Thuy Khué, Tay Hb, Ha Néi * Dién thoai: (024) 38 474 185
Website: nhaxuatbanthongke.vn * Email: xuatbanthongke.kd@gmail.com

DOI TAC LIEN KET:

Trwong Pai hoc Cong nghiép Ha Noi
Pia chi: Phudng Minh Khai, Quan Bac Tw Liém, TP. Ha Ndi.

-In 3.000 cuén, khé 16 x 24 cm tai NXB Théng ké - Cong ty CP Nha in va Thwong mai Hai Bang.
Pia chi: S6 1, ngé 163 phd Cau Céc, Phudong Tay M6, Quan Nam T Liém, Ha Noi.

- S6 xac nhan dang ky xuét ban: 398-2022/CXBIPH/11-02/TK
do Cyc Xuét ban, In va Phat hanh cap ngay 11/02/2022.

- QDXB sb 107/QD-NXBTK ngay 18/7/2022 clia Q. Giam déc NXB Théng ké
- In xong va ndp lu chiéu quy Ill ndm 2022.
- ISBN: 978-604-75-2134-0



PIEN TU TUONG TU

Ban doc dugc phuc vu tai liéu tai:
Trung tam Thong tin Thu vién
Trudng Pai hoc Cong nghiép Ha Noi
Tai TP. Ha Noi:
Co sd 1: Phudng Minh Khai, Q. Bac TU Liém
Ca sd 2: Phudng Tay Tyu, Q. Bac Tu Liém
Tai Ha Nam:
Ca s6 3: Phuong Lé Hong Phong, thanh phé Phu Ly
Website: www.haui.edu.vn

SBN-13: 978-604-75-21_ {-0

9

TRUONG DAI HOC CONG NGHIE
TRUNG TAM THONG TIN TH

i f'l

Ma siach: 02130¢" ﬂ_

786047

Gia: 64.000d

Pw
521340"



