TRUONG PAI HOC SU PHAM KY THUAT Nganh dao tao: Cong nghé¢ Ky thuit Dién tir, truyén thong
TP. HO CHI MINH . Trinh do dao tao: Pai hoc .
KHOA DPIEN PIEN TU Chuong trinh dao tao: Cong nghé Ky thuit Dién ti, truyén thong

Pé cwong chi tiét mén hoc

1. Tén mén hoc: Thuyc tap thiét ké vi mach sb v6i HDL M4& mén hoc: PRDS320663
2. Tén Tiéng Anh: Digital IC Design Laboratory using HDL
3. S6 tin chi: 2 tin chi (0/6/12) (O tin chi Iy thuyét, 2 tin chi thuc hanh/thi nghiém)
Phén bd thoi gian: 15 tudn (0 tiét 1y thuyét + 6 tiét thue hanh + 12 tiét tu hoc/ tudn)
4. Céc giang vién phu trach mon hoc:
1. GVC.ThS. Nguyén Pinh Phu
2. ThS. Nguyén Bach Long
3. ThS. Nguyén Tén Nhu
4. ThS. P56 Duy Tan
5 ThS. Truong Thi Bich Nga

5. Piéu kién tham gia hoc tip mén hoc
Mobn hoc tién quyét: Thiét ké vi mach véi HDL, K¥ thuat $6.
Mon hoc trude: Thiét ké vi mach véi HDL, Ky thuét so.

6. Mo ta mon hoc (Course Description)

Mobn hoc nay hudng dan cho sinh vién qua trinh thiét ké mach td hop va mach tudn tu su dung
VHDL. Pau tién, hé thong vi mach dugc mé ta bang VHDL str dung phan mém thiét ké vi mach duoc tai
trg boi Xilinx va Altera. Cudi cung, mach mé ta s& dugc kiém tra chirc ning théng qua phan mém mé
phong trudc khi duoc nap chay thyc té trén kit FPGA.

7. Muc tiéu mon hoc (Course Goals)

Muc tiéu Il(\j/lo ta Chuén diu ra Trinh do
(Goals) (Goal description) p— i T
(Mon hoc nay trang bi cho sinh vién) :
. R . 1.2 1
Gl Kién thirc co ban va k¥ thuat thiét ké vi mach so. 12 1
Kha nang phan tich, v& so' do khoi, 1ap trinh thiét ké cac 2.1 2
G2 vi mach so. v 2.4 4
Kha nang sir dung nhiing cong cu ky thuat hién dai dé
thuc hién nhiing bai thyc hanh thiét ké vi mach so.
i 3.1 3
G3 K§ nang lam viéc nhom, kha nang doc hi€u cac tai liéu 39
k¥ thuat bang tiéng anh trong linh vyc so. '
3.3
G4 Kha ning tinh toan thiét ké cac vi mach sé. 4.4 3




8. Chuan dau ra ciia mén hoc

Chuin M5 ta PR .
X , Chuan dau Trinh do
d:;lll_ll'a (Sau khi hoc xong mén hoc nay, nguoi hoc co the) ra CDIO niing luc
G11 | Strdung duoc bo thi nghi¢ém FPGA, phan mém 13p trinh 121 1
Gl | d@é thiét ké vi mach so va kiém tra thiét ké trén kit FPGA.
Biét duoc quy trinh thiét ké vi mach bang ngén ngir 121 1
Gl.2
VHDL.
C6 kha nang ung dung dugc tung loai mach s6 va thiét ké
mach so theo cdc m6 hinh khéc nhau str dung VHDL.
G2.1 | Thiét ké cac mach t6 hop. 2.1.3 2
C6 kha ning tinh toan thiét ké mach chia tn sd.
G2 Thiét ké cac mach tuan tu.
C6 kha nang sur dung phan mém EDA dé thiét ké vi mach
s0.
G2.2 3 \ . 2.4.3 4
C6 kha nang sir dung phan mém mo phong h¢ thong vi
mach so.
Lam viéc trong cac nhom dé thao luan va giai quyét cac 3.1.2 3
G3.1| .z s1i1:a £ A A
van deé lién quan dén mach dién tir soO. 3.2.6 3
G3
G3.2 C? kha} nang doc hicu cac datasheets cua nhitng IC da c6 331 3
trén thi truong.
C6 kha nang thiét ké mach dém cac loai v6i nhiéu chirc 44.1 3
G4.1 | ndng hién thi trén LED don, LED 7 doan, va LCD. 4.4.3 3
4.4.4 3
C6 kha nang thiét ké mach do nhiét d9, giao tiép bd nhd 4.4.1 3
G4 | G4.2 | SRAM, hién thi trén LCD. 4.4.3 3
444 3
C6 kha nang thiét ké mach giao tiép truyén dit liéu UART 4.4.1 3
G4.3 | Vo1 may tinh, giao tiép mo rong port, IC thoi gian thuc 4.4.3 3
theo chuan 12C. 444 3

9. Dao dirc khoa hoc:

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

10. Noi dung chi tiét mén hoc:

Chuan | Trinh Phuong
A ~ | Phuwong .
A ne daura | do . phap
Tuan Noi dung mén | nin phap danh
g day hoc -
hoc lue o gla




Chuong 1: HUONG DAN SU DUNG KIT FPGA
XILINX FPGA

A/ Cdc noi dung GD trén lop: (12)

1.1 Gidi thidu b kit fpga - Xilinx. Gi1 | 1 Trai Trac
1 . . nghiém | nghi¢m
1.2 Khao sat cac thanh phan co ban cua Kit.
B/ Cac ndi dung cin tw hoc ¢ nha: (24)
+ Khao sat bo KIT FPGA Altera. Gl.1 4
+ Bai tap.
Chuwrong 2: HUONG DAN SU DUNG CHUONG
TRINH XILINX ISE DESIGN SUIT 14.7
A/ Cdc ngi dung GD trén lop: (12)
2.1 Khoi dong xilinx ise design suite.
2.2 Soan thdo chuong trinh ise webpack. Gl.2 1
2.3 Tong hop chuong trinh. G2.1 2 Trai Tréc
1 2.4 Gan céac port cho cac chan cua thiét bi lap | G2.2 4 nghiém | nghiém
trinh.
2.5 Cach thirc nap chuong trinh vao thiét bi 1ap
trinh.
B/ Cac ndi dung cin ty hoc & nha: (24)
+ Tham khao cach sir dung phan mém Quartus
, G1.2 1
cua Altera.
+ Chuén bi bai.
Chwong 3: THIET KE MACH TO HOQP)
A/ Cdc ndi dung GD trén lop: (12)
3.1 Gidi thiu.
3.2 Mach giai ma. Gl1 1
3.3 Mach ma hoa. Gl.2 1 » .
3.4 Mach da hop. G21 | 2 | fmi | Trac
nghiém | nghiém
1,2,3 3.5 Mach giai da hop. G2.2 4
3.6 Mach giai ma led 7 doan. G3.1 3
3.7 Mach cong s6 nhi phan. G3.2 3
3.8 Mach chuyén ddi s6 nhi phén thanh s bed.
B/ Cac ndi dung cin tu hoc & nha: (24)
+ M6 phong dang song cia nhitng mach dugc hoc
A 1A G3.2 3
trén 16p.
+ Bai tap.
Chuong 4: THIET KE MACH TUAN TU 1:
CHIA XUNG, PEM NHI PHAN, MO HINH
TRANG THAI MAY
5-8
A/ Cac ngi dung GD trén lop: (12) Gl1 1 . ,
A Trai Trac
4.1 Gioi thiéu. G1.2 1 a o
) nghiém | nghiém,
4.2 Mach dong bo thong thuong. G2.1 2

3




4.3 Chia tan s6. G2.2 4 Thi
4.4 Mach tao tin hiéu cho phép. G3.1 3 th‘:If
45 Dém nhi phan hién thi led don, dém lén, | G32 | 3 oghiem
dem Xu?ng' o thi theo
4.6 Maf:h dong bo ngau’nhlen. nhém
4.7 Chong doi phim nhan, switch gat.
4.8 Céc chuong trinh dém vong, dém johnson.
4.9 Thiét ké chuong trinh theo so d6 khéi.
B/ Cac ndi dung cin ty hoc ¢ nha: (24)
+ Thiét ké mach dém c6 mode duoc diéu chinh
X 1A G3.3 3
bang nit nhan
+ Bai tap.
Chuong 5: THIET KE MACH TUAN TV 2:
DEM HIEN THI TREN LED 7 DOAN
A/ Cdc ngi dung GD trén lop: (12)
5.1 Gidbi thié{:u. 7 G1.1 1 Tric
5.2 Mach d€m hién thj trén led 7 doan quét — | 12 1 nghiém,
cach 1. o G2.1 5 ' Thi
5.3 Mach dém hién thi trén led 7 doan quét — Trai thuc
. G2.2 4 n N
cach 2. nghlc_am nghlem
91 10 4 . GS l 3 A A
5.4 Mach dém nhi phan. 63.2 2 ca.nhan,
5.5 Mach tmg dung — dng ho sb. G4.l 3 thlhtheo
5.6 Mach doc nhiét do tr cam bién 1 day | — nnom
ds18b20.
B/ Cac ndi dung cin tu hoc & nha: (24)
+ Thiét ké mach luan phién hién thi dong ho va
nr o G4.1 3
nhiét do.
+ Bai tap.
Chwong 6: THIET KE MACH PIEU KHIEN LCD
A/ Cdc ngi dung GD trén lop: (12)
6.1 Ly thuyét LCD. ,
Y . < i Gl.1 1 Trac
6.2 Giao tiép FPGA v6i LCD theo bus dir liéu -
8 bit. Gl.2 1 nghiém,
6.3 Chuong trinh hién thj ki ty trén LCD theo | G2.1 | 2 Trai Thi
bus 8 bit. G22 | 4 nghf‘ém ﬂﬁ‘;ff
. . C nghiém
11,12 6.4 Céc chuong trinh dém hién thi trén LCD. | G3.1 3 cagnh'an
6.5 Cac chuong trinh dong hd hién thi trén | G3.2 3 thi theo
LCD. G42 | 3 nhém
6.6 Chuong trinh hién thi ki tu trén LCD dung
bus 4 bit.
B/ Cac ndi dung cin tu hoc ¢ nha: (24)
+ Thiét ké mach hién thi nhi¢t 6 trén LCD. G4.2 3

+ Bai tap.




Chuwong 7: THIET KE MACH GIAO TIEP BQ
NHO RAM
A/ Cdc ngi dung GD trén lop: (12) Gl1 1 Tric
7.1 Giéi thiéu. G1.2 1 nghiém,
7.2 Khao sit bd nhg SRAM. G21 | 2 e 1“'
rai
7.3 Bo nho sram cua kit FPGA. G22 | 4 | e n;h‘-i"écm
13,14 7.4 Thiét ké bo diéu khién ghi doc bd nhé | G3.1 | 3 " | canhan
SRAM. G32 | 3 thi theo
7.5 Cac ting dung dung SRAM. G4.2 3 nhém
B/ Cac ndi dung cin ty hoc ¢ nha: (24)
+ Thiét ké mach doc nhiét d6 luu vao bd nhé G4.2 3
RAM. '
+ Bai tap.
Chuong 8: THIET KE MACH TRUYEN DU
LIEU
A/ Cac ngi dung GD trén lop: (6)
8.1 Giéi thiéu. Gl1 1 Trac
8.2 Thibt ké bo nhan uart, Gl2 | 1 nghi¢m,
8.3 Thiét ké b phat uart. G21 | 2 N Thi
o . Trai thuc
15 8.4 Thiét ké hé thong uart hoan chinh. G2.2 | 4 | ohiem | n ghiém
8.5 Céc chuong trinh truyén dir liéu fpga véi pe G31l 3 ca nhén,
qua uart. G3.2 3 thi theo
8.6 Cac chuong trinh truyén dir liéu fpga voi | G4.3 3 nhom
thiét bi qua 12C.
B/ Cac ndi dung cin ty hoc ¢ nha: (12)
+ Thiét ké mach doc nhiét d¢ truyén 1én may tinh. | G3.2 3
+ Bai tap.
11. Panh gia két qua hoc tap:
- Thang diém: 10
- Ké hoach kiém tra nhu sau:
. Chuén | Trinh
Hinh N Thoi | diura | 46 | [ UOBE | Congcn | Til
thue Noi dung diém | danh | nin Phap | qinh gid | (%)
KT n € | d4nh gia g
gia lwe
Bai tap 20
Nhiing kién thl’Iq co b‘én vé
cach sir dyng phan mém va Gl1 1
ach sir dung kit. ‘ G1.2 1 4 i kié
TNgp | COCHSTAHRE L AN 2 Trac | Baikiem | g
Cau trac co bin cua ngdn ngir G2.1 2 nghiém | tra online
VHDL dé thiét ké mach to G2.2 4
hop.




Gl.1 1
Céac dang mach t6 hop, thiét ké N Gl1.2 1 Tric Bai kiém
TN#2 mach td hop Tuan 6 G2.1 2 nghiém | tra online 5
G2.2 4
Thiét ké mach tuan ty co ban
hién thi LED don. . Tric | Baikiém
TN#3 L, . , Tuan9 | G4.1 3 " - 5
Thiét ké mach dém hién thi uan nghiém | tra online
LED 7 doan.
Thiét ké mach dém hién thi Tuan Tric | Baikiém
TN#4 LCD. 12 G4.2 3 nghiém | tra online >
Kiém tra 80
G2.1 2
. \ G3.1 3 Thuc Thuc
KT#1 | Chuong 3 va 4 Tuan 9 G3.2 3 hanh hanh 20
G4.1 3
G2.2 4
. Tuan G3.1 3 Thuc Thuc
KT#2 | Chuong 5 va 6 13 G3.2 3 hanh hanh 30
G4.2 3
G2.2 4
G3.1 3
. Tuén G3.2 3 Thuc Thuc
KT#3 | Chuong 7 va 8 15 G4l 3 hanh hanh 30
G4.2 3
G4.3 3
CbR
mon hgc
TN#1 | TN#2 | TN#3 | TN#4 | KT#1 | KT#2 | KT#3
Gl1 X X
Gl1.2 X X
G2.1 X X X
G2.2 X X X X
G3.1 X X X
G3.2 X X X
G4.1 X X X X
G4.2 X X X
G4.3 X
12.  Tailiéu hoc tap




- Séch, giao trinh chinh:

[1] Nguyén Dinh Phua, Gido trinh thwc hanh thiét ké vi mach sé véi VHDL, PH Su pham K5 thuat
TP.HCM, 2017.

- Sach (TLTK) tham khao:

[1] Pong P. Chu, FPGA prototying by VHDL examples, Wile-Interscience, 2008.
13. Ngay phé duyét lan dau:
14. CAp phé duyét:
Truéng khoa Truéng BM Nhom bién soan

PGS. TS. Nguyén Minh Tam  PGS. TS. Nguyén Thanh Hai  GVC.ThS. Nguyén Dinh Phi

15. Tién trinh cip nhiat PCCT

LAan 1: Noi dung cap nhat DCCT lan 1: ngdy thang nim Nguoi cap nhat ky va
ghi r0 ho tén

To truéng BO mon:




