PAI HOC SU PHAM KY THUAT TP. HCM NGANH: CONG NGHE KT DPIEN TU - TRUYEN THONG

Khoa Dién Pién T Chwong trinh: Céng Ngh¢ KT Pién Tir - Truyén Thong
B§ mén KT May Tinh — Vién Thong Trinh do: Pai Hoc
DE CUONG CHI TIET HQC PHAN
1. Tén hoc phan: Thiét ké mach tich hop Ma hoc phan: VLCD436264

2. Tén Tiéng Anh: Integrated Circuits Design
3. So tin chi: 3 tin chi (3/0/6) (3 tin chi 1y thuyét, 0 tin chi thuc hanh/thi nghiém)
Phdn bé thoi gian: 15 tuan (3 tiét 1y thuyét + 0 tiét thuc hanh + 6 tiét tu hoc/ tuin)
4. Cac giang vién phu trach hoc phan:
a. Giang vién phu trach chinh:
- TS. V6 Minh Huan
b. Danh sach giang vién cung giang day:
- ThS. Huynh Hoang Ha
- ThS. Pham Van Khoa
5. Piéu kién tham gia hoc tip hoc phan:
a. Mén hoc tién quyét: Khong
b. Mbén hoc trude: Thiét ké vi mach s6 véi HDL.
6. M6 ta hoc phin (Course Description):

Mon hoc gitp sinh vién c6 kha ning thiét ké cac cong logic to hop va tuan tu co ban, tir d6
xdy dyung nén mot hé thong thiét ké vi mach s co kich thudce va img dung 16n, mot hé thong vi
mach s tich hop. Mén hoc gitip sinh vién phan tich anh huéng cac thanh phan ky sinh R, L, C
t6i van dé dinh thoi, cong suét tiéu thu cua thiét ké, tir d6 sinh vién co6 thé dwa ra cac giai phap tbi
wu dé thiét ké mot vi mach sé. Mén hoc cling trang bi cho sinh vién kién thtrc vé cach san xudt va
thuc hién layout mot cong logic chuan téi mot hé thdng vi mach sé.

7. Muc tiéu hoc phin (Course Goals):

n Mo ta
Muc tiéu K < ) ) » ELOs
Hoc phan nay trang bi cho sinh vién:
Kién thirc chuyén mon trong linh vyc thiét ké vi mach nhu cac 1 (H), 7(M)
Gl budc san xuat, dinh thoi, cong suat tiéu thu dong, cong suat tiéu
thu tinh, mo hinh tinh toan RC...
Kha nang phan tich, giai thich va 1ap luan giai quyét cac van dé ky | 2 (H),
GZ A A A .
thuat thiét ké vi mach.
G3 K¥ nang sir dung cac cong cu md phong dé phan tich thiét ké. 3 (M)
G4 Kha ning thiét ké, tinh toan cac hé thong trong linh vuc vi mach. 11(H), 10(M)

* Ghi chu: H: High; M: Medium; L: Low



8. Chuan dau ra cia hoc phan:

Mo ta
. Sau khi hoc xong mén hoc ndy, nguoi hoc c6 the: .
G1.1 | Trinh bay dugc cac thude do khi thiét ké mot vi mach so 01
G1.2 | Trinh bay dugc luu d6 cac budc thiét ké va san xut vi mach 01
Trinh bay duoc dic tinh hoat dong cua Diot, MOSFET va cac ché 01
G1.3 N o e A
G1 d0 hoat dong cua linh kién vi mach
Gl.4 Tinh toan gia tri dinh thoi, cong suat, ning lwong va su tra gia 01,07
) gitra nang lugng va toc d¢ khi thiet ké mach so
G15 Trinh bay dugc dac tinh I-V cac cong logic t6 hop va tuan ty. | 01,07
) Trinh bay nguyén tac thiét ke cac mach so
Gl Phan tich dugc hanh vi dong va tinh cta céng inverter va cac anh 02
) huoéng khi giam kich thudce cong nghé t6i cong inverter nay
G2.2 C6 kha nang md phéng mét vi mach & mire transistor trén chuong 02
) trinh m6 phong vi mach SPICE
G2 So sanh dugc uu kh,uyé,t diﬁrm cua cac loai thiét ké cong t6 hop va 02
G2.3 tuan ty. So sanh thi€t k& cong t6 hgp CMOS dong va CMOS tinh,
) van dé an toan tin hi€u khi thi€t ké dong. So sanh thiét ké cong
tuan ty mach chot va thanh ghi tinh va dong
Tinh toan nhiéu, méo dang tin hi€u, anh huong R,L,C tdi dinh 02
G2.4 N A it A A A
thoi va nguyén tac xay dung mang clock dong bd
3 G3.1 | Kha nang su dung cong cu mo phong 03
G G3.2 | Giai thich dugc cac hién twrgng mo6 phong trén mach mo phong 03
Thiét ké cac hé théng s6 nhu mach cOng, mach nhan, mach dich, | 11,10
G4.1 . Z.
cac khoi ALU
G4 G4 Thiét lgé cac ung dung nhu h¢ thong thu phat sd, mach diéu ché, | 11, 10
) giai di€u che so
G4.3 | Tinh toan cong suit tiéu thy, dinh thoi, tbc do chip 11,10

9. Tai liéu hoc tap:
a. Gido trinh chinh:
[1] Jan M. Rabaey, Anantha Chandrakasan and Borivoje Nikolic, Digital Integrated
Circuits , 2™ ed.

b. Tailiéu tham khao:

[2] R. Jacob Baker, CMOS Circuit Design, Layout and Simulation, 2" Edition, Wiley.
[3] HSPICE tutorial.

10. Kiém tra va danh gia:
a. Thang diém danh gid: 10
b. Ké hoach thuc hién:

Hinh | .. L. 1eX Cong cu Ti 1€
thire Noi dung Thoi diem KT CLOs (%)
Kiém tra 50




Tinh toan tri hoan trong mo hinh R,L,C Tuin 7 Kiémtra | G1.1,G1.2 15
M.1 | va anh huong cua no t6i hoat dong trén 16p 13.G1.4
MOSFET G 'G’lGS o
Thiét ke va mo phong mot ham logic | Tudn11 | Kiémtra | G2.1,G2.2, | 15
M.2 | cho trudc bao gom cac cong t6 hop va trén 16p G2.3,G2.4
tuan tu
Phan tich datapath trong thiét ke khoi Tudn 13 Baitap vé | G3.1,G3.2,| 20
Pl ALy nha G4.1
Thi cudi ky 50
N¢i dung bao quat tat ca cac chuan dau Thitrén | G4.2,G4.3,| 50
F | ra quan trong cua mén hoc. may G2.3,G2.4,
Gl1.4,Gl.5

* Ghi chu: Q: Quizzes; H: Homework, P: Project; M: Midterm Exam, F: Final Exam;
11. Néi dung va ké hoach giang day:

Tuan

Noi dung

CLOs

Chuong 1. Gidi thiéu (3/0/6)

Noi dung giang day trén lép. (3)
1.1.
1.2.
1.3.
1.4.

Phwong phap giang day:

Toém tit

+ Thuyét giang
+ Thao luan nhom
+ Trinh chiéu

Tam nhin lich sur ctia sy phat trién vi mach
Cac van dé trong thiét ké vi mach so
Thude do dé danh gia mot thiét ké so6

Gl.1,
Gl.2,
Gl1.3

Cac ngi dung tu hoc: (6)

+ Nguyén tit hoat dong ciia CMOS

+ Céach thiét ké mot ung dung s6 nhu bd nhan, bd cong

Gl.1,
Gl1.2,
G1.3

Chuwong 2. Qua trinh san xuit vi mach (3/0/6)

Noi dung giang day trén lép. (3)
2.1. Giéi thigu
2.2. San xuat mach tich hop CMOS
2.3. Qui luat thiét ké
2.4. Dong goi vi mach
2.5. Hudng phat trién
2.6. Tom tat
Phwong phap giang day:
+ Thuyét giang
+ Thao luan nhom
+ Trinh chiéu

Gl1.2,
Gl1.3
Gl4

Cac ngi dung ty hoc: (6)

+ Linh kién MOSFET dugc hinh thanh nhu thé nao?

Gl.1,
Gl1.2,




+ Coéng nghé CMOS méi nhat?

Gl1.3

Chwong 3. Linh kién vi mach (3/0/6)

Noi dung giang day trén 1ép. (3)
3.1. Gidi thi¢u
3.2. Diode
3.3. Transistor MOSFET
3.4. Tam nhin khi giam kich thudc cong nghé
3.5. Tom tat
Phwong phap giang day:
+ Thuyét giang
+ Thao ludn nhom
+ Trinh chiéu

Gl.4,
Gl.5

Cac nfi dung tu hoc: (6)
+ Tri hoan khi tin hi¢u qua mach RC?
+ Tim hiéu ngon ngit SPICE

Gl1.2,
G2.1,
G2.2

Chuwong 4. Pwong day lién két ndi (3/0/6)

Noi dung gidng day trén l6p: (3)
4.1. Gidi thiéu
4.2. Céhc tham sb duong day lién két ndi-Dién cam, dién dan, va
dién tro.
4.3. M0 hinh tinh duong day dién
4.4. MO0 hinh duong day SPICE
4.5. Tém tat
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom

G3.1,
G3.2

Cac ngi dung ty hoc: (6)
+ Tinh toan RC gdm nhiéu tang
+ Mb phong mach RC trén va so sanh két qua.

G4.1,
G4.2

Chuong 5. Cong dao CMOS (3/0/6)

Noi dung giang day trén 1ép. (3)
5.1. Gidi thi¢u
5.2. Coéng CMOS inverter tinh
5.3. Danh gia d6 manh cua CMOS inverter: hanh vi tinh
5.4. Kha ning cia CMOS inverter: hanh vi dong
5.5. Cong sut, nang lugng va d¢ tré
5.6. Giam kich thu6e cong nghé va anh huong cua nd t6i thude do
cong inverter
5.7. Tém tat
Phuwong phap giang day:
+ Thuyét giang

G2.1,
G2.2,
G2.3




+ Trinh chiéu

+ Thao ludn nhom

Cac néi dung tu hoc: (6)
+ M0 phong cong inverter trén SPICE
+ Tinh toan cac gi tri cong suat, nang luong, tri hodn

G3.1,
G3.2,

Chuong 6. Thiét ké cac cong logic td hop trong CMOS (3/0/6)

Noi dung giang day trén lép. (3)
6.1. Gioi thiéu
6.2. Thiét ké CMOS tinh
6.3. Thé ké CMOS dong
6.4. Go6c nhin cong nghé
6.5. Tém tt
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

G2.1,
G2.2,
G2.3

Céc ndi dung tu hoc: (6)
+ Thiét ké cac cong logic t6 hop trén SPICE
+ Mb phong cong logic trén va danh gia cac thude do cong nghé

G3.1,
G3.2

Chuwong 7. Thiét ké cong logic tuan tw (3/0/6)

Noi dung giang day trén lép. (3)
7.1. Gioi thiéu
7.2. Latch va Thanh Ghi tinh
7.3. Latch va Thanh Ghi dong
7.4. Cac loai Thanh Ghi khac
7.5. Pudng dng: mot phuong phap dé tdi uu mach tuan ty
7.6. Mach tuan tu nonbistable
7.7. Géc nhin- chon mot chién luoc trién khai clock
7.8. Tom tat
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu

+ Thao luan nhom

G3.1,
G3.2,
G4.1

Cac ngi dung ty hoc: (6)
+ Thiét ké cac mach Thanh Ghi va Latch trén SPICE
+ M0 phong va phan tich cac két qua

G4.1,
G4.2

Chuwong 8. Chién lrge thye thi cho vi mach sé (3/0/6)

Noi dung giang day trén 16p. (3)
8.1. Gioi thi¢u
8.2. Thiét ké mach theo yéu ciu cua khach hang (custom design).
8.3. Thiét ké dua trén cell




8.4. Thiét ké dua trén mang
8.5. Goc nhin: phong cach thiét ké trong twong lai
8.6. Tom tat
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

Cac ngi dung tw hoc: (6)

+ Tap hop tat ca cac cong da thiét ké ¢ cac chuong trude thanh mot
thu vién cell

+ Mb phong mot ham bao gdm nhiéu cong logic khac nhau.

G4.2,
G41.

Chuwong 9. Cac anh huéng bén trong dwong lién két noi (3/0/6)

Noi dung gidng day trén l6p: (3)
9.1. Giéi thi¢u
9.2. Ky sinh dién dung
9.3. Ky sinh dién tro
Phuwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

G3.1,
G3.2,
G4.1

Céac ndi dung tu hoc: (6)
+ MO0 phong céac anh huong R,C trén SPICE

G3.1

10

Chuwong 9. Cac anh hwéng bén trong dwong lién két ndi (tt) (3/0/

Noi dung gidng day trén l6p: (3)
9.4. Ky sinh dién cam
9.5. Ky thuat lién két ndi cai tién
9.6. Goc nhin: Network-on-chip
9.7. Tém tit
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhom

G4.1,
G4.2

Cac ngi dung ty hoc: (6)
+ M5 phong va phan tich anh huéng R,L,C téi thiét ké vi mach

G3.2,
G41.

11

Chuwong 10. Nhirng vin dé dinh thoi trong mach s (3/0/6)

Noi dung gidng day trén lop: (3)
10.1.Gidi thiéu
10.2.Phan loai dinh thoi trong hé théng sb
10.3. Thiét ké ddng bd
10.4. Thiét ké mach tu dinh thoi

G3.1,
G3.2




Phuwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

G1.3,

Cac ndi dung ty hoc: (6) ‘ Gl4,
+ MO0 phong va phan tich cic mach dong bo va ty dinh thoi trén

SPICE G2.1,
G2.2

Chuwong 10. Nhitng van dé dinh thoi trong mach so (tt) (3/0/6)

Noi dung giang day trén lép. (3) G2.1,
10.5.B6 ddng bd va bo phan xir G3.2
10.6.Tong hop va dong bo clock dung phase Locked Loop
10.7.Dinh hudng tuong lai

1o | 10.8.Tém tat
Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

Cac nfi dung tu hoc: (6) G3.1,

+ Mo phong va phan tich cac bo dong bo, phan xir va PLL trén G3.2
SPICE

Chuwong 11. Thiét ké khoi thuét toan sé (3/0/6)

Noi dung giang day trén lép. (3) G4.1,
11.1.Giéi thigu G4.2
11.2. Datapath trong kién trac bo xir Iy s6
11.3.B0 cong
11.4.B¢ nhan

13 Phwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao ludn nhom

Cac néi dung tu hoc: (6) G3.1,
+ MO0 phong va phan tich bd cdng, bd nhan trén SPICE G3.2

Chuwong 11. Thiét ké khdi thuat toan so (1) (3/0/6)

Noi dung giang day trén lép. (3) G3.2,
11.5.B¢ dich G4.1,

14 | 11.6.Cac phép toan sb hoc khac G4.2

11.7.Sy tra gia gitta cong sut va tdc do trong kién tric duong
datapath

11.8.Géc nhin: Thiét ké nhu sy tra gia

11.9. Tom tét




Phuwong phap giang day:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

Céc ndi dung tu hoc: (6) G4.1,
+ Mo phong b dich trén SPICE va phan tich danh gia dya trén cac G4.2
thudc do trong thiét ké vi mach

15 | On tap (3/0/6)

12. Dao dirc khoa hoc:

Bét ky nhing hinh thirc gian lan trong hoc thuat dwoc phat hién bao gdm sao chép bai tap vé
nha, quay cop bai thi hodc ké ca viéc cho phép ngudi khac xem bai giai trudce thoi han ndp bai s&
bi diém khong.

13. Ngay phé duyét lan dau: 15/01 /2012
14. Cép phé duyét:

Truwéng khoa Trwéng BM Nhom bién soan
TS. Nguyén Minh Tam ThS. Nguyén Ngé Lam TS. Vo Minh Huén
15. Tién trinh cip nhat PCCT
Ngay cdp nhdt lan 1: 15/01/2014 Ngudi cap nhat: TS. V6 Minh Huén
Noi dung cdp nhat:

Truwéng B mon: TS. VO Minh Huan

Ngay cdp nhdt lan 2: 15/01/2016 Nguoi cap nhat: TS. Vo Minh Huan
Noi dung cdp nhat:

Truéng B mon: TS. Phan Van Ca




