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TRUONG PAI HOC SAO PO

KHOA PIEN

CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap - Tu do - Hanh phic

PE CUONG CHI TIET HQC PHAN

Trinh d¢ dao tao: Pai hoc

Nganh dao tao: Cong nghé ky thuat dién, dién ti
1. Tén hoc phan: Thiét ké mach dién tir
2. M4 hoc phan: DTVT 015
3. So tin chi: 3 (1,2)

4. Trinh dg cho sinh vién: Nam thtr 2.
5. Phéan bo thoi gian
- Lén 16p: 15 gio 1y thuyét, 60 gid thue hanh.

- Tu hoc: 90 gio.

6. Diéu kién tién quyét: Mach dién tir twong ty, Dién tur $0.

7. Gidng vién

STT | Hoc ham, hoc vi, ho tén | So dién thoai Email
1 | ThS. Nguyén Tién Phiic | 0976.084.386 | phuchongsaodo@gmail.com
2 | ThS.Lé Van Son 0399.414.507 | anhsondt@gmail.com
3 | ThS. Nguyén Vin Tién | 0964.635.992 | prochipcomapany@gmail.com

8. M ti ndi dung ciia hoc phan

Hoc phan Thiét ké mach dién tir 1a hoc phan chuyén mén trong ndi dung dao

tao nganh Cong nghé k¥ thuat dién, dién tir. Hoc phan nay bao gém nhiing kién thtrc

cach v& so do nguyén 1y mach dién trén phian mém Altium tir d6 chuyén duoc sang

mach in, m6 phong sy hoat dong ctia mach dién trén phén mém, tao duoc thu vién linh

kién méi... Thong qua chwong trinh hoc, sinh vién c6 thé 4p dung cach st dung phan

mém Altium dé thiét ké cac mach dién theo hé théng bai tap yéu cAu, ngoai ra sinh

vién con cd thé lién hé véi cac phin mém khac dé ap dung mot cach linh hoat trong
qua trinh thiét ké.

9. Muc tiéu va chuan dau ra hoc phan
9.1. Muc tiéu

Muc ti€u hoc phan théa man muc ti€u cua chuong trinh dao tao:

Muc Mirc dd theo | Phan b6 muc tiéu
u ;
tié.u Mo ta thang do hoc phan
Bloom trong CTDPT

MT1 Kién thirc

Ph%n tich duoc d'éic dié'ril phz‘}n mém [1.2.1.24]
MT1.1 | Altium trong viéc thiét ké mach 3

TR L [1.2.1.2b]
dién tor va mo6 phong mach dién ta.
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Muc Mitc d theo | Phéan b6 muc tiéu
tié.u Mo ta thang do hoc phin
Bloom trong CTPT
Trinh bay dugc cach tao project, tao
schematic, tao thu vién mdi, cach
chuyén mach in tr so dd mach 1.2.1.2
MT1.2 yA L, - 3 [ al
nguyén ly, cach mo phong su hoat [1.2.1.2b]
dong cuia mach dién, cach in mach
in dang kich thude thiét ké.
MT?2 Ky nang
Cai dat thanh thao phﬁn mém
MT2.1 | Altium, tao duwoc cac tai liéu 4 [1.2.2.1]
lién quan.
MT2.2 Tao du’(;rf: th}I vién . linh kién moi 4 [1.2.2.1]
trong moi truong Altium. [1.2.2.3]
Phan tich, thiét ké so d6 nguyén Iy, so [1.2.2.1]
MT2.3 | 6 mach in va m6 phong mach dién tir 4 N
A Eo 1A A tes [1.2.2.3]
trén moi truong thict ké Altium.
MT3 Mikc tw chi va trach nhiém
Hinh thanh tu duy phén tich va thiét
MT3.1 |, o 4 [1.2.3.1]
ké mach dién tir.
Co thai do lam viéc tich cuc, doc
1ap, nghi€m chinh trong viéc dy gid
hoc trén 16p va gid tu hoc, chudn bi
MT3.2| ., , . ... , o 4 [1.2.3.1]
tot cac cau hoi trude khi 1én 16p.
Tham gia ddy du va lam t6t cac bai
tap 1y thuyét va cac bai thyc hanh.
Tuéan thu dung trinh ty thiét ké mach
MT3.3| . AL A . 4 [1.2.3.2]
trén phan mém Altium.

9.2. Chuin dau ra
Su phtt hop ctia chuan d4u ra hoc phan véi chuan dau ra ciia chuong trinh dao tao:

Phén bo
CDR hoc . Thang do | CDR hgc
2 Mo ta "
phan Bloom | phan trong
CTDbT
CPRI Kién thirc
CBRL1 Hié-u duogc cac thao tac cai dit phan mém 3 [2.1.4]
Altium. [2.1.5]




Phan bo
CDR hoc . Thang do | CDR hoc
2 Mo ta N
phan Bloom | phan trong
CTDPT
Néu dugce cac cach tao, luu trir cc tai liéu thiét [2.1.4]
CbR1.2 . ) 3
ke trong Altium. [2.1.5]
CPRL3 I\{hén dang dugc cac loai linh kién thuong 4 [2.1.4]
str dung. [2.1.5]
CDR2 K¥ nang
N Ay : [2.2.1]
CbR2.1 | Cai dat thanh thao phan mém Altium. 4 [2.2.3]
CPR2.2 | Tao duoc céc tai lidu thiét ké mach. 4 [2.2.2]
CBR2.3 TlAliét ke du:(,:c SO qc‘s nguyén 1y, so d6 mach in A [2.2.2]
trén phan mém Altium. [2.2.5]
CDR3 Mirc tu chii va trach nhiém
CO nang luc lam viéc doc lap, lam viéc theo
CDR3.1 nhoAm tltong, Vl@C.I,)hal’l tich, tlilet kAe ba,n VeAky 4 [2.3.1]
thuat va danh gia, dua ra két ludn cac cong
viéc cua nhom.
CBR3.2 C6 kha niang dinh hudng, dan dat, giam sat cac 4 [2.3.2]
' thanh vién trong nhom thuc hién cac nhiém vu. [2.3.3]
C6 kha nang 1ap ké hoach, phan cong, diéu
CDPR3.3 | chinh cac nhiém vu ctia cac thanh vién 4 [2.3.4]
trong nhom.

10. Ma tran lién két ndi dung véi chuin diu ra hoc phan

Chuan dau ra cia hgc phan

Chuong Noi dung hoc phin CbR1

CDR2

CDR3

CbR CDR CBbR CDR
11 1.2 13 21

CDbR
22

CDbR
2.3

CDbR CDR
31 3.2

CbR
3.3

1. CHUONG 1. GIOI THIEU
ALTIUM .

1.1. G161 thiéu vé Altium

1.2. Cai dat Altium

1.3. Khéi dong chuong trinh
1.4. Chtrc nang thanh cong cu
(Menu)

1.5. Tao mg’ri cac tai liéu cho
ban thiét ké o
Bai tap 1. Cai dat phan mém
Altium Designer

Bai tap 2. Khoi dong phan




Chuong

Ni dung hoc phén

Chuan dau ra ciia hoc phan

CbR1

CDR2

CDbR3

CDbR
11

CDbR
1.2

CbR | CBR CDbR CDbR CbR
1.3 2.1 2.2 23 3.1

CDbR
3.2

CbR
33

mém Altium Designer - Xac
dinh chirc nang thanh cong cu
MENU

Bai tap 3. Mach chinh luu cau
1 pha

Bai tép 4. Mach 6n ap tuyén tinh
Bai tap 5. Mach 6n ap cho ra
dién ap dbi ximg +5V

CHUONG 2. VE MACH
NGUYEN LY

2.1. Tuy chon thudc tinh cho
gidy vé

2.2. Cai dat thu vién linh kién
2.3. Tim linh kién

2.4. Tao linh kién mai

2.5. Pat linh kién 1én gidy v&
2.6. Néi linh kién

2.7. Phong to, thu nhé mot vi
tri bat ky

2.8. bat ky hiéu ngudn cap
cho mach dién

Bai tdp 6. Mach diéu chinh
do sang den

Bai tap 7. Mach dao dong da
hai dung transistor

Bai tap 8. Mach ro le bao vé
dong 1 pha

Bai tp 9. Mach chuyén d6i ADC

CHUONG 3. THIET KE
MACH IN
3.1. Bat thudc tinh cho mach in

3.2. Chuyén tir so d6 nguyén
ly sang so d6 mach in

3.3. biday

3.4. Mo phoéng Board dang thuc
3.5. In két qua

Bai tap 11. Mach diéu chinh
6n dinh téc d6 dong co

Bai tap 12. Mach dém tur
000-999 dung 1C4518

Bai tap 13. Mach tdng am




Chuan dau ra ciia hoc phan

Chuong Ni dung hoc phén CDR1 CbR2 CDR3
CPbR CDPbR CbR CDbR CDbR CDbR CDbR CDPbR | CBR
11 12 1.3 2.1 2.2 2.3 3.1 3.2 3.3
4. CHUONG 4. MO PHONG
MACH DIEN
4.1. Cai dat cac thong s6 md phong
4.2.. Chay mo phdng ) ) 3 4 4 4 4 4 4
Bai tdp 14. Mach di€u khién
dong co DC
Bai tap 15. Mach diéu khién dong
co dién mot chiéu ding cau H
11. Panh gia hoc phan
11.1. Ma trdn phwong phdp kiém tra ddnh gid véi chudn ddu ra hec phan
Phwong phap . X o
Piém ouy | Tren kidm tra CDR ciia hoc phan Ghi cha
0
sTT| thanh | = | '™ q4nh gis
N dinh | so R . o
phan * (Hinh thic, thoi| cpR1 | CDR2 | CDR3
gian, thoi diém)
biém kiém
gﬁyé;}'mong ¥ Hinh - thic: Trung
diém danh | 01 Vandap; opriq|cpra.a | SPR3 hinn cong
1 . / n R 20% [+ Thoi diem: CbR32|, .x
gia  nhan | diem .. .. |CbR1.2|CbR2.2 cac diem
Y Trong cac Qio CbR33| ., .
thac va thai A 12 danh gia
N .2 hoc trén laop.
do; d1§m
chuyén can.
+Hinh  thuc:
Thuc hanh;
piém kiém +Thoi  gian:
2 |tra  giwa| 2 | 30% |90 phat: cpr1.3|SPR221 pRr3
Y diém . A CbR2.3
hoc phan. +Thoi  diém:
Gio hoc 31, 32
trén lop.
+Hinh  thuc:
Thuc hanh;
piém  thi +Thoi  gian:
3 |két  thac| 0L | 500% 120 phit: cbr1.3| SPR22 1 cpr3 g
Y diém <. A CbR2.3
hoc phan. +Thoi  diem:
Theo lich thi
hoc Ky
11.2. Cdch tinh diém hoc phan




Diém hoc phan la trung binh cong cac diém thanh phan da nhéan trong s6. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chit va thang diém diém 4.

12. Yéu cau hoc phin

Sinh vién thuc hién nhitng yéu cau:

- Tham gia t5i thiéu 80% s tiét hoc trén 16p dudi sy hudng dan cua giang vién.

- Poc va nghién ctru tai liéu phuc vu hoc phﬁn, hoan thanh cac bai tap ca nhan va
bai tap nhom.

- Chu dong 6n tap theo dé cuong 6n tap duoc giang vién cung cép.

- Tham gia kiém tra giita hoc phan, thi két thuc hoc phan.

- Dung cu hoc tap: V& ghi, but, USB...

13. Tai liéu phuc vu hoc phin

Tai li¢u bt bujc:

[1] - ThS. Nguyén Trung Hiéu, TS. Pang Hoai Bac (2015), Thiét ké dién tir tién
tién, Nha xuét ban Thong tin va truyén thong.

Tai liéu tham khao:

[2] — PGS. TS Tran Thu Ha (2009), Thiét ké mach in véi Orcad, Nha xuét ban
Pai hoc qudc gia Thanh phé H5 Chi Minh
14. Noi dung chi tiét hoc phan va phwong phap day-hoc

e - A ok . CDR hoc
TT Noi dung giang day So tiét Phwong phap day-hoc phﬁn
CHUONG 1. GIOI THIEU Thuyét trinh; Day hoc duwa | CPR]1.1,
ALTIUM trén van dé; To chirc hoc | CPR1.2,
Muc tiéu chuong: theo nhém; Thao tic mdu | CPR2.1,
Sau khi hoc xong chuong nay, - Gidng vién: CbR2.2,

sinh vién dat duoc cac yéu cau + Giai thich cac d?c dlem. €O | CDR3.2
ban cua phan mém Altium
Designer.

15 + Giang gidi cac budc thuc

co ban sau:
- Néu duoc dac diém co ban cua

han mém Altium Designer. An mé
phan mém Altium Designer (3LT, | hién cai dat phan mém Altium

- Cai dat phan mém Altium 12TH) Designer.

DeSI,gner. + MO ta chirc nang céc cong
- Biét khéi dong chuong trinh, cu trén thanh Menu.

gidi thich chic nang cac cong + Thao tac mau céc budc tao
cu trén thanh cong cu Menu. moi, luu trit cac tai liéu cua
- Tao méi, luu trit cac tai liéu ban thiét ké.

ctia ban thiét ké. + Néu van d¢, hudng din sinh
N¢i dung cu thé: Vién giai quyét van de.




CDR hoc

TT Noi dung giang day S6 tiét Phwong phap day-hoc phin
1.1. Gi6i thiéu vé Altium + Giao bai tip cho ca nhan,
1.2. Cai dat Altium cac nhom.
1.3. Khéi dong chwong trinh + Danh gid, nhan xét.
1.4. Chirc nang thanh cong - Sinh vién:
cu (Menu) + Poc truodc tai ligu:
1.5. Tao méi cac tai liéu cho [1]: Chuong 1;
ban thiét ké [2]: Chuong 3: Muyc 3.2, 3.3
1.5.1. Tao mdi Project + Lang nghe, quan sat, ghi
1.5.2. Tao méi tai liéu Schematic. chép va giai quyét cac van dé.
1.5.3. Tao mai tai liéu PCB. + Lam bai tap thuc hanh trong
1.5.4. Save cac tai liéu vua [1]: Baitap 1 - Bai tap 4.
tao moi.
Thuc hanh: Bai tap 1
Thuc hanh: Bai tap 2
Thuc hanh: Bai tap 3
Thuc hanh: Bai tap 4
CHUONG 2. VE MACH Thuyét trinh; Day hoc dwa | CPR1.2,
NGUYEN LY trén van dé; T6 chirc hoc CPR1.3,
Muc tiéu chwong: theo nhom; Thao tic méu CPR2.2,
Sau khi hoc xong chuong nay, - Gidng vién: ) CDR2.3,
sinh vién dat dwoc cc yéu clu + Gidi thich cach thiét lé}p caC | CPR3.1,
o ban sau: thL’lf_\)C tinh va thong so6 cho | ChR3.2
- Thiét lap céc thudc tinh va sEyve . o ,
thong sé cho gidy V. +. AGlang g%al cac ?:)u’oc‘ Atao ky
e . o hi¢u, footprint cho linh kién mai.
- Cai dat thu vién linh kién. 30 . N N
.. o o + Mo ta trinh ty vé so do
s |” Tao,mo? thu vién linh kién. (6LT, nguyén 1y trén phin mém
- Thiét ké so d6 nguyén 1y. 22TH, . .
Altium Designer.
Noi dung cu thé: 2KT)

2.1. Tuy chon thugc tinh cho
gidy vé

2.2. Cai dat thw vién linh kién
2.3. Tim linh kién

2.4. Tao linh Kkién méi

2.4.1. Tao ky hiéu linh ki¢n moi
2.4.2. Tao footprint cho linh
kién moi

+ Thao tic mau cac budc tao
thu vién linh kién, v& so do
nguyén ly trén phin mém
Altium Designer.

+ Néu van dé, huéng dan sinh
vién giai quyét van dé.

+ Giao bai tdp cho ca nhan,
cac nhom.

+ Danh gia, nhan xét.




CDR hoc

TT Noi dung giang day S6 tiét Phwong phap day-hoc phin
2.4.3. Két hop footprint va ky - Sinh vién:
hiéu cua linh kién + Poc trude tai liéu:
2.5. Pit linh kién 1én gidy vé [1]: Chuong 2;
2.5.1. Lay linh kién [2]: Chuong 3: Muc 3.4.
2.5.2. Pat thude tinh cho linh kién + Lang nghe, ghi chép va giai
2.6. Noi linh kién quyét cac van de.
2.7. Phéng to, thu nhé mgt + Lam bai tap thyc hanh trong
vi tri bat ky [1]: Baitap 5 - Baitap 9.
2.8. Pit ky hiéu ngudn cap
cho mach dién
Thuc hanh: Bai tap 5
Thuc hanh: Bai tap 6
Thuc hanh: Bai tap 7
Thuc hanh: Bai tap 8
Thuc hanh: Bai tap 9
CHUONG 3. THIET KE Thuyét trinh; To chic hoc | CPR] 2,
MACH IN theo nhém; Thao tic mau CPR1.3,
Muc tiéu chuong: - Gidng vién: CPR2.2,
Sau khi hoc xong chuong nay, + Gidi thich cach thiét 1€}P cac | CBR2.3,
sinh vién dat dugc cac yéu cau thuoc tinh va thong s6 cho | CpR3.1,
co ban sau: mach in. i CDbR3.2
- Thiét lap cac thong so, thude + Giang %iéi’ im ‘méu cac
tinh cho mach in. budc chuyér‘l tr so do nguyén
- Néu trinh tu chuyén tir so do ly sang so d6 mach m. N
nguyén Iy sang so dd mach in, + Phan tich, lam mau cac
di day, md phong Board dang 20 budc thue hién di day mach in

3. thue, in két qua. (4LT, |+ Giao bai tap cho ca nhan,

16TH) | cac nhom.

Noi dung cu thé:

3.1. Bat thugc tinh cho mach in
3.2. Chuyén tir so' 6 nguyén
1y sang so' 46 mach in

3.3. bi day

3.4. Mo phong Board dang thuc
3.5.In két qua

Thuc hanh: Bai tap 10

Thuc hanh: Bai tap 11

Thyc hanh: Bai tap 12

+ Dénh gia, nhan xét.

- Sinh vién:

+ Doc trudc tai liéu:

[1]: Chuong 3;

[2]: Chuong 3: Muc 3.4.

+ Lang nghe, ghi chép va giai
quyét cac van de.

+ Lam bai tap thuc hanh trong
[1]: Baitap 10 - Bai tap 13.




CDR hoc

TT Noi dung giang day S6 tiét Phwong phap day-hoc phin
Thyc hanh: Bai tap 13
CHUONG 4. MO PHONG Thuyét trinh; To chirc hoc CPRI1.2,
MACH DPIEN theo nhém; Thao tac miu CPR1.3,
Muc tiéu chwong: - Giang vién: CPR2.2,
Cung cip trinh ty cai dit cac + Giang giai, 1am mau cac CDPR2.3,
thong s6 mo phong mach va budc cai dit cac thong sé mod CDR3.1,
chay mo phong. phong mach dién. CDR3.2,
Noi dung cu thé + Lam mau cac buéc thuc | CPR3.3
4.1. Cai dit cac thong sb chay mé phong mach dién.
mo phong 10 + Giao bai tdp cho ca nhan,
4. | 4.2. Chay m6 phéng (2LT, | cac nhom.
Thuc hanh: Bai tap 14 8TH) | + DBanh gia, nhan xét.
Thuc hanh: Bai tap 15 - Sinh vién:
+ Doc trudc tai liéu:
[1]: Chuong 4;
[2]: Chuong 5: Muc 5.3.
+ Lang nghe, ghi chép va giai
quyét cac van de.
+ Lam bai tp thuc hanh trong
[1]: Baitap 14, bai tap 15.
Hai Dirong, ngav 9 thang 8 nam 2022
KT. TRUONG KHOA TRUGNG BO MON
PHO TRUGNG KHOA

Pham Cong Tao

Nguyén Tién Phiic




