TRUONG PAI HOC SU PHAM KY THUAT

KHOA PIEN — BIEN TU

1. Tén hoc phan: Thiét ké vi mach s6 véi HDL

TP. HO CHI MINH truyén théng

Nganh dao tao: Cong nghé ky thuit dién tir,

Trinh d¢ dao tao: Dai hoc

Chuong trinh dao tao: Cong ngh¢ ky thuit
dién tir, truyén thong

Pé cwong chi tiét hoc phan

2. Tén Tiéng Anh: Digital IC Design using HDL
3. So tin chi: 3 tin chi (3/0/6)
Phan bd thoi gian: 15 tuan (3 tiét 1y thuyét + 0*3 tiét thyc hanh + 6 tiét ty hoc/ tuan)
4. Cac giang vién phu trach hoc phin:
1/ GV phu trach chinh: Gvc. Ths. Nguyén Dinh Phu
2/ Danh sach giang vién cing GD:  Ths. Nguyén Tan Nhu, Ths. Truong Thi Bich Nga

5. Piéu ki¢n tham gia hoc tap hoc phin

Mon hoc tién quyét: K§ thuat sb

Mon hoc trude: K§ thuat s6

6. M ti hoc phan (Course Description)

Mon nay trang bi cho nguoi hoc cac cong nghé ché tao vi mach sb gém ASIC, FPGA, PLD.
Ngon ngir 1ap trinh VHDL dé 1ap trinh thiét ké cac mach t6 hop, cac mach tudn ty, cic mach dién
Umg dung, cac phuong phap thiét ke mach t6 hop va tuan tu, cac ham mo ta dién ta m6i quan hé
gilta tai nguyén thiét ké va hiéu suat vé thoi gian cua mach thiét ké véi sd luong ngd vao. Cac ky
thuat t6i wu vé tai nguyén va thoi gian tré ctia hé thong Phuong phap thiét ké mach theo mé hinh
trang thai may hitu han. Nguoi hoc sir dung phin mém 1ap trinh va ngon ngit VHDL dé thiét ké va
mo phong duoc cac mach t6 hop va tuan tu co ban.

7. Muc tiéu hoc phin (Course Goals)

Ma hoc phin: DSIC330563

Muc tiéu Mb ta Chuin dau ra
(Goals) (Goal description) (EPOs)
(Hoc phan nay trang bi cho sinh vién)

Gl C6 duge nhimng k¥ thuat thiét ké vi mach s6 thong qua viéc hiéu 01 (H)
biét co ban vé ngdn ngit VHDL

G2 C6 kha niang doc hiéu va str dung cac tai liéu k¥ thuat bang tiéng 05 (M)
Anh.

G3 Kha nang phan tich mach, tinh toan, giai thich, va 1ap luan giai 07 (M)
quyét cac van dé toi uu vé tai nguyén va hiéu suét trong thiét ké
vi mach sd.

G4 Kha ning thiét ké mo phong mach dién tir sé ding ngon ngir 02 (M)
VHDL.

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




8. Chuan dau ra cia hoc phan

Chuén dau Mo ta Chuén dau
ra HP (Sau khi hoc xong mén hoc nay, nguoi hoc c6 thé) ra (EPOs)
GIL.1 | Co kha nang phén biét dugc cac cong ngh¢, cac 16p thiét ké, va quy 01
trinh thiet ké dé thiét ké vi mach s6 bang VHDL
07
G1.2 | C6 kha nang phan Wbiét ,Vé. su dung cac loai céu trac thiét ké trong 01
ngdn ngir VHDL dé thiét ke vi mach so
07
G1.3 | C6 kha nang st dung duoc 1énh gan tin hiéu dong thoi trong VHDL 01
dé thiet ké vi mach s6
07
Gl.4 | Co kha nang st dyng dugc 1énh gan tin hiéu tuan ty trong VHDL dé 01
thiét ké vi mach so
07
G2.1 | C6 kha nang doc hiéu datasheets cua PAL, GAL, bai giang tiéng 05
Anh, gido trinh tiéng Anh, thuat nglr ticng Anh
G2 07
G2.2 | C6 kha nang st dung tiéng Anh dé tra 101 cac cau hoi trong nhiing 05
bai kiém tra danh gia
07
G3.1 | C6 kha nang tinh toan duoc tai nguyén va thoi gian tré cua hé thong
vi mach s dya vao phén tich cac phép toan va cau trac mach duoc
mo ta bang VHDL. 07
G3.2 | C6 kha ndng tbi uu hé théng vi mach sb v& mit thoi gian tré va tai
nguyén su dung ky thuat chia sé toan tur va ky thuat chia sé chirc
nang 07
G4.1 | C6 kha nang sir dung phan mém EDA dé thiét ké, mé phong hé thong 02
G4 . £ A ~
vi mach s6 dung ngon ngir VHDL

9.  Tailiéu hoc tap
- Séach, gido trinh chinh:

[1] Pong P. Chu, RTL Hardware Design Using VHDL, A John Wilay & Sons Inc.
Publication, 2006.

- Bai giang (TLTK) tham khao:
[2] Nguyén DPinh Phu, Bai gidng thiét ké vi mach sé véi VHDL, Pai Hoc Su Pham Ky Thuat,
TpHCM.
10. Danh gia sinh vién:
- Thang diém: 10
- K& hoach kiém tra nhu sau:




Hinh ) Cong cu C}lufln Tilé
thire Noi dung Thoi diém KT daura | (%)
KT KT
Kiém tralan 1 15
Thiét ké mach t6 hop Tuan 9 Tu luan Gl2 | 15
Lin1 G1.3
an
Gl4
G2.2
Kiém tra lan 2 15
Thiét ké mach tuan ty Tuan 12 Tuluan | Gl.2 | 15
\ G133
Lan 2
Gl4
G2.2
Kiém tra qua mang day hoc sb 10
Téng quan vé thiét ké vi mach s, ngén | Tuan 2, 4 Tréc Gl.1 5
Lan 1 | nglt mo ta phan cing HDL nghiém Gl2
online G2.2
Céc 1énh gan tin hidu trong VHDL, qué | Tuén 6, 8, Tréc Gl1.2 5
R trinh téng hop chuong trinh, va thiét ké 10 nghiém G13
Lan2 | cac mach s6 don gian ding VHDL online Gl.4
G2.2
Bai tap 16n (Project) 10
Thiét ké h¢ thong vi mach s td hop sir Tuin 8 Béo céo Gl.2 5
dung VHDL va md phong mach dung online G13
. phan mém EDA cua Xilinx ’
Lan 1 Gl4
G2.1
G4.1
Thiét ké hé thong vi mach s6 tuan tu st Tuin 13 B4o cao Gl2 5
dung VHDL va md phong mach dung online G13
phan mém EDA cua Altera ’
Gl4
Lan 2 G2.1
G3.1
G3.2
G4.1
Thi cudi ky 50
Noi dung bao q}lét tat ca cac chuan dau ra Tu luan G2.2 50
Lan 1 | con lai chua kiém tra ciia mon hoc. G3.1
Thoi gian lam bai 90 phut G3.2

11.  Ndi dung chi tiét hoc phan:




Tuan

Noi dung

Chuén diu
ra hoc
phan

Chwong 1: GIOI THIEU THIET KE HE THONG SO

A/ Cac ngi dung va PPGD chinh trén lép: (2)
Noi Dung (ND) GD trén lop

1.1. Gidi thi¢u )

1.2, Cac cong ngh¢ thiét bi

1.3. Biéu dién hé thong

1.4. Céac muc do triru tugng ‘ .

1.5, Xay dung cac tac vy va phan mém EDA
1.6. Dong thiet ke

PPGD chinh:

+ Thuyét trinh
+ Dat van dé

Gl.1
G2.1

B/ Céc ndi dung can tw hoc & nha: (4)
1.7. Baitap

G2.2

Chuwong 2: TONG QUAN VE NGON NGU MO TA PHAN CUNG

A/ Tém tit cac ND va PPGD chinh trén 16p: (2)
Noi Dung (ND) GD trén lop

2.1 Ngon ngit mé ta phan cing

2.2 Cac khai niém co ban cia VHDL

PPGD chinh:

+ Thuyét trinh
+ Pat van dé

Gl.2
Gl.3
G2.1

B/ Ciéc ndi dung cén ty hoc ¢ nha: (4)
2.3 Baitap

G2.2

Chuwong 3: CAC CAU TRUC NGON NGU CO BAN CUA VHDL

A/ Cac ngi dung va PPGD chinh trén 16p: (2)
Noi Dung (ND) GD trén l6p

3.1 Giodi thiéu

3.2 Cac phén tir va dinh dang chuong trinh
3.3 Cac doi tugng

3.4 Cac loai dir li€u va toan tir

3.5 Cac loai dir li¢u da dinh nghia trong VHDL
3.6 Cac toan tir cho loai dir liéu’méng

3.7 Cac loai dir li¢u trong goi s6 IEEE

3.8 Cac goi dir li€u std_logic

3.9 Hudng dan tong hop trong VHDL

PPGD chinh:

+ Thuyét trinh

+Pit vain dé

Gl.2
Gl.3
G2.1

B/ Ciéc ndi dung cén tu hoc ¢ nha: (4)
3.10 Baitap

G2.2




W

Chuwong 4: CAC PHAT BIEU GAN TIN HIEU PONG THOI
TRONG VHDL

A/ Céc nfi dung va PPGD chinh trén 16p: (2)
Noi Dung (ND) GD trén l6p

4.1 Phan biét mglch to hop véi mach tudn tu
4.2 Céac phat biéu gan tin hiéu don gian

4.3 Phat bi{:u gan tin hi€u co6 diéu kién

4.4 Phat bicu gan tip hiéu c6 lua chon i

4.5 So sanh phat biéu gan tin hi¢u c6 diéu kién va c6 lya chon:
PPGD chinh:

+ Thuyét trinh

+ bit van dé

+ Théo luan

Gl1.3
G2.1

B/ Ciéc ndi dung cén ty hoc ¢ nha: (4)
4.6 Bai tap.

G2.2

Chuong 5: CAC PHAT BIEU TUAN TU CUA VHDL

A/ Céc nfi dung va PPGD chinh trén 16p: (2)
Noi Dung (ND) GD trén l6p

5.1 Qua trinh cia VHDL

5.2 Phat bi@u gan tiq hiéu tuan tu
5.3  Phat biéu gan bién

5.4  Phat biéu if

5.5 Phat bi€u case

5.6  Phat biéu vong lap don gian
5.7 Tong hop cac phat bi€u tuan tu
PPGD chinh:

+ Thuyét trinh

+ bit van dé

+ Théo luan

Gl4
G2.1

B/ Céc ndi dung can tw hoc & nha: (4)
5.8 Bai tap.

G2.2

Chuwong 6: TONG HQP MA VHDL

A/ Cac nfi dung va PPGD chinh trén 16p: (2)

Noi Dung (ND) GD trén l6p

6.1 Céc gidi han co ban ciia phan mém EDA

6.2 Phan tich cac toan tir trong VHDL

6.3 Sur dung trang thai “Z’ cta dir liéu std_logic trong VHDL
6.4 Dong tong hop VHDL

6.5 Xem xét cac van dé thoi gian

PPGD chinh:

+ Thuyét trinh

+ bit van dé

G3.1
G2.1

B/ Cac ndi dung can tw hoc & nha: (4)
6.6 Bai tap

G2.2




10,
1

Chwong 7: THIET KE MACH TO HQP

A/ Cac ngi dung va PPGD chinh trén l6p: (2)

Noi Dung (ND) GD trén lop

7.1 Nguyén ly dé thiét ké mach dat hiéu suat

7.2 K¥ thuat chia sé cac toan tir

7.3 Ky thuét chia s¢ chirc nang o
7.4 Hiéu suat cua cég mach dién c6 lién quan dén bo tri
7.5 Cac mach dién tong quat

PPGD chinh:

+ Thuyét trinh

+ Thao ludn

G3.1
G3.2
G2.1

B/ Céc ndi dung can tw hoc & nha: (4)
7.6 Baitap

G2.2

Chuwong 8: THIET KE CAC MACH TUAN TU CO BAN

A/ Cac ngi dung va PPGD chinh trén l6p: (2)
Noi Dung (ND) GD trén lop

8.1 Tong quan Yé cac mach tuan ty

8.2 Cac mach tong hop i

8.3 Ruiro cua tong hop st dung cac cong tho so
8.4 Cac phan tir nh¢ co ban

8.5 Céac vi du thiet ké don gian ‘ i
8.6 Phan tich thdi gian cua mach di¢n ‘tuﬁn tu dong bd
8.7 Su dung bién trong mQ ta mach tuan tu

8.8 Tong hop cac mach tuan tu

PPGD chinh:

+ Thuyét trinh

+ Dit van dé

Gl1.3
Gl4
G3.1
G3.2
G2.1

B/ Ciéc ndi dung cén tu hoc ¢ nha: (4)
8.9 Baitadp

Chuwong 9: MO HINH TRANG THAI MAY HUU HAN

A/ Cac ngi dung va PPGD chinh trén 16p: (2)
Noi Dung (ND) GD trén l6p

9.1. Gidi thi¢u

9.2. Biéu dién mo6 hinh FSM

9.3. Thoi gian va thyc hién cia FSM
9.4. Mo hinh Moore va mo6 hinh Mealy
9.5. Mo ta VHDL ctia m6 hinh FMS
9.6. Gan trang thai

9.7. B0 dém ngd ra cf}a mo hinh Moore
9.8. Cac vi du thiét ké FSM

PPGD chinh:

+ Thuyét trinh

+ Pat van dé

+ Thao luan

Gl.2
Gl1.3
Gl4
G2.1




B/ Ciéc ndi dung cén tu hoc ¢ nha: (4)
9.9. Baitap

G2.2

12. Dao dirc khoa hgc:

Céc bai tap ¢ nha, cac bai kiém tra tric nghiém online, cac bai kiém tra tai 16p phai duoc thuc
hién tir chinh ban thén sinh vién. Néu bi phat hién c6 sao chép, thi ho, ... thi xir ly cac sinh vién c6

lién quan bang hinh thirc danh gia 0 (khong) diém vao qua trinh va cudi ky.

13. Ngay phé duyét lan diu:
14. Cép phé duyét:
Trwéng khoa Trwéng BM

15. Tién trinh cap nhat PCCT

Nhom bién soan

Lan 1: Noi Dung Cap nhat DCCT lan 1: ngdy thang nim

Nguyén Pinh Pha

T6 truong Bo mon:




