TRUONG PAI HQC SU PHAM KY THUAT Nganh dio tao: Cong ngh¢ ky thuit Dién tir Vién Thong
TP. HO CHI MINH Trinh d§ dao tao: Dai hoc
KHOA PIEN - PIEN TU Chuwong trinh dao tao: Cong nghé ky thuit Pién tir Vién Thong

Pé cwong chi tiét mén hoc

1. Tén mdn hoc: Thiét Ké Mach Pién Tir M4& mén hoc: CIDE431163
2. Tén Tiéng Anh: CIRCUIT DESIGN
3. S6 tin chi: 3 tin chi (3/0/6) (3 tin chi Iy thuyét, 0 tin chi thuc hanh/thi nghiém)
Phén bd thoi gian: 15 tudn (3 tiét 1y thuyét + 0*2 tiét thuc hanh + 6 tiét tw hoc/ tudn)
4. Céc giang vién phu trach mon hoc:
1/ PGS.TS. Nguyén Thanh Hai
2/ ThS. Duong Thi Cam T
3/ ThS. Truong Thi Bich Nga
5. Piéu kién tham gia hoc tip mén hoc
Mobn hoc tién quyét: Pién tir co ban
Mon hoc trudce: Dién tir co ban
6. Mo ta mon hoc (Course Description)
Hoc phan nay cung cp cho sinh vién cac kién thirc co ban va nang cao vé cac linh kién dién
dién tir cdc mach di¢n tir cung cap mach ung dung cho sinh vién chuyén nganh khoa di¢n dién tur.
v Trinh bay nhiing kién thirc co ban va thiét ké mach tng dung mach ngudn 6n ap va
mach khuéch dai cong suat am tan
v Trinh bay nhing kién thirc co ban va tmg dung clia mot vai cam biép thong dung: quang
trd, hong ngoai, cdp nhiét, dién tré nhiét, cam bién van tdc, cdm bién trong luc,...
v' Trinh bay nguyén Iy hoat dong va tmg dung clia mot s6 vi mach thong dung trong diéu
khién so: IC 555, Opamp (LM741, TL082, LM339,..), ISD2560, ...
v Trinh bay mot sb h¢ thong tmg dung két hop.
7. Muc tiéu mon hoc (Course Goals)

Muc tiéu M0 ta Chuédn | Trinh dd
(Goals) (Goal description) daura | néang lyc
(Mén hoc nay trang bi cho sinh vién:) CTDT
Kién thirc chuyén mon tong quat v& linh vyc linh kién ban 1.1 1
dan va cac tng dung cua chung trong linh vyc c6ng nghé ky 1.2 2
Gl thuat dién dién tur, tng dung cac nguyén 1y tong quat va céac

yéu t6 nén tang ky thuat bt 16i trong linh vyc di¢n - dién tur,
truyen thong, dién tuy dong,...

Kha nang phén tich, giai thich va lap luan giai quyét cac 2.1 2

G2 van dé ky thuat dién dién tu. 29 2

2.5 2

G3 K¥ nang lam viéc nhom, giao tiép va kha nang doc hiéu cac 3.1 3

tai liéu k¥ thuat bang tiéng Anh 3.2 2

G4 Kha ning thiét ké, tinh toan cac hé thong trong linh vuc dién 4.1 3
— dién tu.




8. Chuan dau ra ciia mon hoc

Chuan M ti Chudn | Trinh
dau ra (Sau khi hoc xong mén hoc nay, nguwoi hoc cé thé:) dau ra dd nang
MH CDIO Iwe
C6 kién thire co ban vé céc linh kién dién tir va cac ché
GL1| ., . ~ N A 1.1.1 1
Gl do 1am viéc phan cuc cua céc linh kién.
G1.2 CoAkha nang nam ving va tinh toan cac ché do lam viéc 121 9
phan cyc cua cac linh kién.
C6 phuong phap phan va tinh toan phan cyc cac mach
dién’ tr co ban: mach chinh luu, mach nguén,’ mach
khuéch dai cong suat, mach dao dong, mach khuéch dai
G2.1| ., .. \ A A . A X 2.1.1 2
tin hiéu nho, mach ghep lién tang, cac mach cong huong,
mach khuéch dai (KP) thuat toan va cac mach dién di¢n
G2 tu ung dung linh kién 04 16p.
Trinh bay dugc nguyén 1y hoat dong cua cac mach dién
G22| .. .. . IR 2.2.1 2
tr ¢6 ung dung linh kién ban dan.
G2.3 C‘o kh,a nair}g tu tim kleim tal‘ liéu, tu nghién ctru va trinh 293 9
bay cac ndi dung chuyén nganh.
C6 kha nang lam viéc trong cac nhom dé thao luan va giai 311 3
G3.1 | quyet cac van dé lién quan dén di¢n tir co ban. 31.2 3
G3 3.2.6 2
G3.2 Hlel{ duoc cac thuat ngir tieng Anh dung cho dién dién tu 331 9
co ban.
G4l Poc va giai Athlc.hA dufgc so do mach dién tu thyc té Uing 432 3
dung linh kién dién ttr.
G4 G4.2 | Tinh toan dugc cac thong s6 cua hé théng mach dién tur. 44.1
G4.3 | Thiét ké duogc cac phan tir trong mach dién tir. 4.4.3 4

9.  Dao dirc khoa hoc:

Céc bai tap ¢ nha va du an phai dugc thuc hién tur chinh ban than sinh vién. Néu bi phat hién
c6 sao chép thi xtr 1y cac sinh vién co lién quan bang hinh thirc danh gia 0 (khong) diém qua trinh va

cubi ky.
10. N9i dung chi tiét mén hoc:
CPuan Trlph Phurong Phu’(,mg
A A dau ra do . phap
Tuan Noi dung A < phép ,
mon nang danh
day hoc iy
hoc lwe gia
Chuong 1: Thiét ké mach ng dung Transistor
A/ Cac ndi dung GD trén 16p: (3)
1 1.1 Tong quan cac loai Transistor G11 1
1.2 Mach tng dung dong cit dong BJT va Gl’ ) , | Ticheue
MOSFET '
1.3 Mach tmg dung khuéch dai




B/Cac ni dung can tw hoc & nha: (6)

Cac ngi dung tu hoc:

+ Culng ¢d lai cac kién thire d3 hoc.

+ Lam céc bai tap vé cac mach dién, chuén bj cac
cau hoi 6n tap, lam céc cau trac nghi¢m.

+Patra cgic cau héi, cac van dé co lién quan to1 vat
liéu ban dan .

+ Poc ndi dung tiép theo vé MOSFET.

Gl.2

Chwong 1: Thiét ké mach tng dung Transistor
(tiep theo)

A/ Cac noi dung GD trén lép: (3)
1.1 Téng quan cac loai Transistor
1.2 Mach tng dung déng cit dung BIT va
MOSFET
1.3 Mach tng dung khuéch dai

G2.1

Tich cuc

B/ Cac ndi dung can ty hoc ¢ nha: (6)

+ Clng ¢d lai cac kién thie d3 hoc vé diode.

+ Lam cac bai tap, chuén bj cc cau hoi 6n tap, lam
céc cAu tric nghiém vé diode.

+ it ra cac cau hoi, cac van dé c6 lién quan.

+ Doc néi dung tiép theo vé Khuéch dai cong suat 4m
tan

G2.2

Chuong 2: MACH KHUECH PAI CONG SUAT
AM TAN

A/ Cac ndi dung GD trén 16p: (3)
2.1 Giéi thigu cac dang mach khuéch dai cong
suat am tan.
2.2 Phan tich mach khuéch dai 16p AB
2.3 Mach tng dung thyc t&¢ OTL va OCL (mb
phong)

Gl.1
G2.2

Tich cuc

B/Cic ndi dung cin tu hoc & nha: (8)

+ Cung cb lai cac kién thirc da hoc cho timg phan.
+ Lam cég bai tap, chuén bi cac cau hoi on tap, lam
cac cau trac nghiém.

+ Pit ra cac cau hoi, cac van dé co lién quan.

+ Lam viéc theo nhom nghién ctiru khao sat cac van
de vé cac dang mach da hoc.

+ Poc ndi dung tiép theo.

Chuwong 2: MACH KHUECH DPAI CONG SUAT
AM TAN (tiép theo)

A/ Cac ndi dung GD trén 16p: (3)
2.1 Gigﬁri thiég cac dang mach khuéch dai cong
suat am tan.
2.2 Phén tich mach khuéch dai 16p AB

G2.2
G4.3

Trai
nghiém
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2.3 Mach tng dung thuc té OTL va OCL (md
phong)

B/Céac ndi dung cin tw hoc ¢ nha: (8)

+ Cuing ¢6 lai cac kién thire da hoc cho timg phan.
+ Lam céu; bai tap, chuén bj cac cau hoi 6n tap, lam
cac cau trac nghi¢m.

+ it ra cac ciu hoi, cac van dé c6 lién quan.

+ Poc ndi dung tiép theo.

G2.2

CHUONG 3: NGUON VA MACH ON AP

A/ Cac noi dung GD trén lép: (3)
3.1 Giéi thiéu tong quan
3.2 Thiét ké cac dang mach 6n 4p linh kién roi
3.3 Thiét ké cac dang mach 6n 4p dung IC
3.4 Céc dang mach nguén c6 bao vé (mé phong)

G4.3
G3.2

Trai
nghiém

B/Cic ndi dung cin tu hoc & nha: (6)

+ Cung ¢ lai cac kién thic da hoc cho ting dang
mach ngudn.

+ Lam cac bai tap, chuan bi cac cau hoi on tap, 1am
céc cau trac nghiém.

+ Tim hiéu vé cac mach on ap c6 bao vé.

G2.2

CHUONG 3: NGUON VA MACH ON AP (tiép
theo)

A/ C&c ndi dung GD trén lop: (3)
3.1 Giéi thiéu tong quan
3.2 Thiét ké cac dang mach 6n 4p linh kién roi
3.3 Thiét ké cac dang mach 6n ap dung IC
3.4 Cac dang mach ngudn c6 bao vé (mod phong)

G4.3

Tich cuc

B/Cac ndi dung cin tu hoc & nha: (6)

+Nghién ciru khao sat vé cac mach ghép tang trong
tung truong hop. Cung c¢0 lai cac kién thirc da hoc
cho tirng mach ghép.

+ Lam cég bai tap, chuén bi cac cau hoi 6n tap, lam
cac cau trac nghiém.

+ Pit ra cac cau hoi, cac van dé co lién quan.

G2.3

CHUONG 4: MOT SO CAM BIEN THONG
DUNG

A/ C&c ngi dung GD trén 1op: (3)

4.1 Khai niém: cam bién, phan loai

4.2 Quang trd: cau tao, nguyén ly hoat dong, tng
dung.

4.3 Hong ngoai: Led hong ngoai, diode quang,
transistor quang, mat thu hong ngoai, cam
bién khe: ciu tao, nguyén 1y hoat dong, img
dung.

G3.2

Tich cuc




4.4 Cap nhiét: cAu tao, nguyén ly hoat dong

4.5 Dién tro nhiét: NTR, PTR

4.6 Cam bién nhiét LM35

4.7 Cam bién van téc, cam bién trong lyc: cAu
tao, nguyén ly hoat dong.

4.8 Mach dong cit dung Opto

B/Céac ndi dung cin tw hoc & nha: (6)

+ Cﬁng ¢d lai cac kién thire d3 hoc tir dau hoc ky
cho dén bai ciia chuong nay.

+ Lam céu; bai tap, chuén bj cc ciu hoi 6n tap, lam
cac cau trac nghi¢m.

+ Tim tai liéu vé mach ung dung cac linh kién cam
bién

G2.2

CHUONG 4: MQT SO CAM BIEN THONG
DUNG (tiép theo)

A Cac ndi dung GD trén lép: (3)

4.9 Khai niém: cam bién, phan loai

4.10 Quang trd: cdu tao, nguyén 1y hoat
dong, g dung.

411 Hoéng ngoai: Led hong ngoai, diode
quang, transistor quang, mat thu hong ngoai,
cam bién khe: ciu tao, nguyén 1y hoat dong,
ung dung.

4.12 Cap nhiét: cdu tao, nguyén ly hoat
dong

4.13 bién tro nhiét: NTR, PTR

4.14 Cam bién nhi¢t LM35

4.15 Cam bién van tbc, cam bién trong luc:
cau tao, nguyén 1y hoat dong.

4.16 Mach dong cat ding Opto

G2.1

Tich cuc

B/Céac ndi dung cin tw hoc & nha: (6)

+ Cuing cb lai cac kién thirc da hoc cho ting phéan.
+ Lam céc bai tap, chuén bj cc cau hoi 6n tap, lam
cac cAu tric nghiém.

+ Pit ra cac cau hoi, cac van dé c6 lién quan.

CHUONG 5: LINH KIEN 4 LOP VA UNG
DUNG

A/ Cac noi dung GD trén lop: (3)

5.1 Tong quan cac loai linh kién 4 16p (Diode
Shotley, SCR, Diac, Triac,...)

5.2 Mot s6 mach g dung.

G2.1

Tich cuc

B/Céac ndi dung cin tw hoc é nha: (6)

+ Lam cac bai tap, chuén bj cc cau hoi 6n tap, lam
céc cau tric nghiém.

+ Pit ra cac cau hoi, cac van dé c6 lién quan.
+Tim hiéu cac mach mg dung.

G2.2
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CHUONG 5: LINH KIEN 4 LOP VA UNG
DUNG (tiép theo)

A/ C&c ndi dung GD trén 1op: (3)
5.1 Tong quan cac loai linh kién 4 16p (Diode
Shotley, SCR, Diac, Triac,...)

5.2 Mot s6 mach ung dung.

G2.1

Viét

B/Cac ni dung can tw hoc ¢ nha: (6)

+ Cung ¢d lai cac kién thire da hoc cho tung mach
Opamp.

+ Lam céu; bai tap, chuén bj cc cau hoi 6n tap, lam
cac cau trac nghi¢m.

+ it ra cac ciu hoi, cac van dé c6 lién quan.

+ Khao sat cac mach thyc té.

G2.2

11

CHUONG 6: CAC VI MACH TRONG DIEU
KHIEN SO

A/ C&c ndi dung GD trén lop: (3)
6.1 Opamp (LM741, TL082, LM339, ...)

1. CAu tao.

2. Céac mach ing dung duing OPAMP:
khuéch dai dao, khuéch dai khong dao,
mach cdng, mach khuéch dai vi sai, mach
so sanh, mach loc.

6.2 IC LM555

1. CAu tao.

2. Giai thich hoat dong va thiét ké mach dao
dong da hai, don on.

3. Ung dung.

6.4 Cac mach t6 hop ding IC cong logic
6.4.1 Cong logic
6.4.2 Thiét ké mach logic t6 hop
6.5 IC thu phat nglr am ISD 2560
Trinh bay céc cdu tao
Nguyén ly va cac mode van hanh
Mach g dung
6.6 IC khuéch dai am thanh LA4440

G2.1
G3.1
G3.2

Tich cuc

B/Cac ni dung can tw hoc & nha: (6)

+ Cung c6 lai cac kién thuc di hoc.

+ Lam céq bai tap, chuén bi cac cau hoi 6n tap, lam
cac cau trac nghiém.

+ Pit ra cac cau hoi, cac van dé co lién quan.

+ Khao sat cac mach thuc té

G2.2
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CHUONG 6: CAC VI MACH TRONG PIEU
KHIEN SO (tiép theo)




A/ C&c ndi dung GD trén 1op: (3)
6.1 Opamp (LM741, TL082, LM339, ...)

3. Céu tao.

4. Cac mach ng dung dung OPAMP:
khuéch dai dao, khuéch dai khong dao,
mach cdng, mach khuéch dai vi sai, mach
so sanh, mach loc.

6.2 IC LM555

4. Chu tao.

5. Giai thich hoat dong va thiét ké mach dao
dong da hai, don on.

6. Ung dung.

6.7 Cac mach t6 hop dung IC cong logic
6.4.1 Cong logic
6.4.2 Thiét ké mach logic t6 hop
6.8 IC thu phat nglr am ISD 2560
Trinh bay céc cdu tao
Nguyén ly va cac mode van hanh
Mach ung dung
6.9 IC khuéch dai m thanh LA4440

G2.1

Trai
nghiém

Quan sat
va van
dap

B/Cic ndi dung cin tu hoc & nha: (6)

+ Cung cb lai cac kién thirc da.

+ Lam cac bai tap, chuén bj cc cau hoi 6n tap, lam
céc cau trac nghiém.

+ Dat ra cac cau hoi, cac véan dé c6 lién quan. Khao
sat mach thuec té.

G2.2
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CHUONG 7: MOT SO BAI TOAN THIET KE
UNG DUNG

A/ Cac ndi dung GD trén l6p: (3)

7.1 Mach OTL, OCL

7.2 Mach ngudn c6 bao vé

7.3 Mach bao dong chdng trom

7.4 Mach do va hién thi nhiét d6 (tim hiéu thém
mach ADC va DAC)

7.5 Mach dong ngit dén ty dong theo anh sang.

7.5 Mach dong cit thiét bi theo nhiét do,...

7.7 Mach ting dung mach logic t6 hop.

7.8 Mach tng dung transistor truong FET

G4.3

Trai
nghiém

B/Céac ndi dung cin tw hoc é nha: (6)

+ Cung ¢d lai cac kién thire d3 hoc

+ Lam cég bai tap, chuén bj cc cau hoi 6n tap, lam
cac cau trac nghiém.

+ Pit ra cac cau hoi, cac van dé c6 lién quan.

G2.2

14

CHUONG 7: MOT SO BAI TOAN THIET KE
UNG DUNG (tiép theo)




A/ C&c ndi dung GD trén 1op: (3)
7.1 Mach OTL, OCL
7.2 Mach ngudn c6 bao vé
7.3 Mach bao dong chéng troém
7.4 Mach do va hién thi nhiét d (tim hiéu thém G2.2 2 Tich cuc
mach ADC va DAC) G4.1 3 '
7.5 Mach déng ngit dén tuy dong theo 4nh sang.
7.5 Mach déng cit thiét bi theo nhiét do, ...
7.7 Mach tmg dung mach logic t6 hop.
7.8 Mach ung dung transistor truong FET
B/Cac ni dung can tw hoc & nha: (6)
+ Culng ¢d lai cac kién thace d3 hoc toan khoa.
+ Lam céc bai tap tat ca cac chuorng, chuén bj cac
au hoi on tap, lam céc cau trac nghiém. .
cau ! oi on’ api an} ‘cac’ cauA rai n;% 1eAm G2.2 Vit
+ Dat ra cac cau hoi, cac van dé co lién quan.
+ Bai tap on tap thi :
KD Tin hiéu nho, KDCS, khbi nguén, cac cam bién
va cac dang vi mach.
On tap thi cudi ky va bao cdao cua sinh vién
G2.1 2
A/ C4c ndi dung GD trén 16p: (3) G2.2 2
- Ontap tt & G2.3 2
OTI” tap tu ch‘u:ong 1 dén chuong 7 o Tich cue
15 - Kiém tra phan bdo c4o, md phéng theo dé tai | G4.1 3
cua sinh vién. G4.2 3
G4.3 4
B/Céac ndi dung cin tu hoc é nha: (6) G2.2 5
Sinh vién chuén bj tat ca dé thi cudi ky '
11. Danh gia két qua hoc tap:
- Thang diém: 10
- K& hoach kiém tra nhu sau:
Hinh L. CPuan Trlph Phwong R _—
. A Thoi | daura do : Congcu | Til¢
U Noi dung didm | ainh | ming | PP | danhgis | (%)
KT n € | danh gia g 0
gla lue
Kiém tra 40
- Tinh toé}n phan cyec, cac
thong so cua Transistor
va cac ung dung trong G1.1 1
dong cat cua Transistor ) Bai kiém
3 Gl.2 2 .
T MOSFET. Tuan o1 | 3 Vilt | traty | 30
- Tinh toan cac thong sb ' luan
cua cac dang mach G4.3 3
khuéch dai cong suat am
tan (OTL va OCL).




- Tinh toan cac thong sd
ctia mach c6 st dung linh G2.1 2 ez
KT# kién cam bién. Tuin ' .; Bai kiém
, ., . ' G2.2 2 Viét tra 10
2 - Tinh toén céc thong so va | 14 643 4 online
thiét ké mach ing dung :
cua cac IC tuong ty va so
Tiéu luin - B4o céo 10
Sau moi b}léi hoc sinh 9Vié1’1
dugc yéu cau doc, tim hiéu V%l
chon mot trong cac dé tai dé . Quan sét Tidu
bdo c4o va mo phong. Trong | Tuan | G3.1 2 N <
TL#1 NPT . vavan luén - 10
mot budi hoc duoc chon trude, | 6-14 G3.2 2 , L,
A e DR dap Bao cao
modt nhom sinh vién bdo cao
trude 16p ndi dung minh tim
hiéu duoc.
Thi cudi ky 50
- Noi dung bao quat tat ca cac Gl.1 1
chuan dau ra quan trong cua G1.2 2
mon hoc. G2.1 5
G23 | 3 VISt 1 jugn
G4.1 3
G4.2 4
G4.3 3
CDPR Hinh thirc kiém tra
mon hoc KT #1 KT #2 TL #1 Thi cubi ky
Gli1 X X
Gl.2 X X
G2.1 X X X
G2.2 X X
G2.3
G3.1 X
G3.2 X
G4.1 X
G4.2 X X
G4.3 X X

12.

Tai liéu hoc tap

- Sach, giéo trinh chinh:

[1] Sach “bién tir co ban” - Bai Hoc Su Pham K¥ Thuat, TpHCM, 2012.
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[2] Nguyén Thi Phuong Ha -K¥ thuat dién tir - NXBKHKT.

[3] Lé Phi Yén — Ky thuat dién tir - NXB Khoa Hoc va K§ Thuat, 1998

[4] Lé Tién Thuong — Mach dién tir 1, 2 — Pai hoc Bach Khoa TP.HCM.

[5] Robert Boylestad, Louis Nashelsky - Electronic devices & circuit theory — Prentice Hall

[6] Donald A. Neamen - Electronic Circuit Analysis & Design — Mc-Graw Hill, 2001

[7] Sergio Franco - Design with operational amplifiers and analog integrated circuits - Mc-
Graw Hill, 1998..

- Sach (TLTK) tham khao:

[1] F.H. Mitchell JR., F.H. Mitchell SR - Introduction to electronics devices and circuits —

Prentice Hall, 1988.

[2] Theodore F.Bogart, JR. - Electronic devices & circuits — Maxwell Macmilan, 1991.

[3] D6 Xuan Thy - K§ thuat dién tir - NXB Gido duc 2001.

[4] Barry Downing Principle of Electronics - NXB Prentice Hall 1988.

[5] Bernard Grob - Electronics Circuits and Applications - NXB Mc Graw Hill, 1982

[6] Thomas L.Floyd - Electronic Devices PEARSON INTERNATIONAL 7th EDITION
NXB Prentice Hall, 2007

13.  Ngay phé duyét lin dau:
14. Cép phé duyét:

Trwéng khoa Truwéng BM Nhom bién soan

PGS. TS. Nguyén Minh TAm PGS. TS. Nguyén Thanh Hai  PGS. TS. Nguyén Thanh Hai
15. Tién trinh cip nhiat PCCT

Lan 1: Noi Dung Cap nhat DCCT lan 1: ngdy thang nim <nguo1i cap nhat ky va
ghi 16 ho tén)

To truéng BO mon:
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