_ BOGIAODUC VADPAOTAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC CONG NGHE SAI GON Péc lap — Tw do — Hanh phiic

PE CUONG CHI TIET MON HQC

1. Théng tin vé mén hoc:

[1] Tén modn hoc: Thiét ké s6 véi HDL
Tén tiéng Anh: Digital Design with HDL
M3 mén hoc: [CE43201]
[2] Mobn hoc thudc khdi kién thirc:
Kién thirc gigo duc dai cuong Kién thirc gido duc chuyén nghiép
Khoa hoc tir nhién Khoa hoc x hdi Co s¢ nganh Chuyén nganh
Bit bude D l Tuchon O | BétbudcD | Tuchon O | Bt budcO | Tu chon O Bit budc & | Tu chon &

[3] Déi tuong sinh vién: (trinh dd/nganh/nam hoc/hoc ky)

+ Trinh do: Pai hoc ¥ Cao déng [ Lién théng dai hoc O
+  Nganh: Cong nghé k¥ thust dién tir, vién thong  Khoa hoc: Ap dung tir khéa 2021
+ Hoc ky (HK): 7 Nam hoc: 4

[4] S6 tin chi: 3[2.1.6]
Phan b6 thoi gian: ’
+ Ly thuyét trén 16p (15 tiét/tin chi): ---mmmmmmememmmmmmeeemm e 30 tiét
+  Bai tap trén 16p (15 tiét/tin chi): - e R
o Tu hoc, ty Nghién COU: ===-==m===m=mmmmmmmm oo oo 90 tiét

[5] Yéu ciu ciia mén hoc vé phong hoc, trang thiét bi can thiét dé giang day:
# Phong hoc:  Phong hoc ly thuyét
+ Phong thi: ~ Phong thi ly thuyét
+  Téchtc thi: Phong Pao tao tb chiic & Khoa/Ban t6 chitc O
+  Trang thiét bi cAn thiét: Béng, may chiéu, micro
+  Yéucau dic biét khac:  Khong

[6] Céac modn hoc lién quan (rnéu co):

o Mb6n hoc tién quyét: Khéng

+ Moén hoc trudc: K¥ thuat sb

+  Mbn hoc song hanh: Thue hanh Thiét ké s6 véi HDL
+ Mon hoc sau: Khoéng

2. Théng tin vé don vi phu trach chuyén mdn, gidng vién gidng day:

[1] Khoa/Ban: Khoa Dién - Dién tir
T6 bd mdn:

[2] Giang vién bién soan d& cuong;

+ Ho tén: Téng Vian On

g Hoc ham — Hoc vi: Giang vién chinh - Thac si .

+  Diachi co quan: 180 Cao L&, Phudng 4, Quén 8, TP. H6 Chi Minh
+  Dién thoai lién hé: 08 38505520

+  Hop thu dién tu: on.tongvan@stu.edu.vn

[3] Giang vién phu trach giang day: =
+ Hoc ham — Hoe Vi =-=--mm=mmmemmmmmmm oo oo
+ Dia chi co quan: B s SRR S el - .
% DPién thoai lién hé:
C Hop thu dién tr (email): .
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+ Thoi gian va dia diém lam viéc: ---

[4] Giang vién trg giang: --------=--=-========-- - .
Hoc ham — Hoc vi: ------- = - - -

Pia chi co quan: ------=-=m=mmmmmm e e R T ——
DPién thoai lién hé: ---- s -

Hép thu dién tir (email): ---
Thoi gian va dia diém lam viéc: --

+ 4+ +

[5] Cach lién lac véi giang vién: Dién thoai; email

Mo ti tém tit ndi dung mon hgc:

Noi dung cua mdn hoc cung cﬁp lﬁc:ién thire vé ngon ngit mo ta phin cimg HDL va céch thirc
sir dung HDL dé md ta céc thi€t ké mach td hop, mach tuén tu, may trang thdi FSM va ASM.
Muc tiéu va két qua dy kién cia mén hgc (CPR)

[1] Muc tiéu chia mdn hoc:

Sinh vién sit dung dwoc ngdn ngit md ta phan cimg HDL dé md ta céc thiét k& mach t6 hop,
mach tuan tu, may trang thai FSM va ASM.

[2] Chuén diu ra mén hoc (CBR):
% CPRa: Nim vimg céc kién thirc trong ndéi dung mén hoc

+ CPRb: Ap dung céc kién thic d& hoc dé giai quyét cac van dé chuyén mon trong
nganh hoc

+ CDbRc: Nghiém tuc, c6 trach nhiém, cé tinh than tu hoc va tu m& rong va ning
cao kién thirc

Quan hé giita chuin dau ra mén hoc (CPR mén hoc) va chuin diu ra chwong trinh dao
tao (CPR CTDPT):

[1] Ma tran tich hop gitta CDR moén hoc va CDR CTDT:

» A A A
Chuén diu ra Chuin dau ra mén hoc

Chuong trinh dao tao CDRa CBbRb CBRc

CDR_A.01

CDR_A.02

CDR_A.03

CPR A.04 X

CDR_A.05 X

CHR_B.0I

CPR B.02

CDR_B.03 X

CPR_B.04

CDR_B.0S

CPR_B.06

CPR_C.01

CDR_C.02

CDR_C.03 X
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[2] Quan hé gitta CDR mon hoc va CDR CTDT:
- A .y
CBR Céc hoat dong day va hoc Phuo-{lg Phap !<1em Fra déph o CPR
mén hoc (theo timg phan, chuong, ...) (qud trinh, £iffa ky, cuoi ky) CTPT
' ’ > Phuong phép Ty trong
CPRa - Toan bd ndi dung mdn hoc - Kiém tra — thi 50% CPR_A.04,
CDR A.05
CDRb - Baitap - Kiém tra — thi 30% CPR_B.03
CBRe - Tuhoc. Théo luan - Kiém tra kién thic da 20% CPR_C.03
chuén bi va kién thtre
mé rong. Panh gid
trong qua trinh lam bai
tép tai l6p.

6.  Gido trinh va tw liéu:

Tai liéu tham khao chinh:

[1]
[2]

3]
[4]
(5]
[6]

Digital System Design with FPGA — Implementation Using Verilog and VHDL — Cem
Unsalan & Bora Tar — Mac Graw Hill Education, 2017.

Introduction to Logic Circuits & Logic Design with VHDL — Brock J. LaMeres —
Springer, 2017.

A Tutorial Introduction to VHDL programming — Orhan Gazi — Springer, 2019.
ASIC 14p trinh duoc — Téng Vin On, Nha xuét ban Théng ké, Nha sach Minh Khai, 2004.
Lap trinh ASIC — Téng Vin On, Nha xuét ban Théng k&, Nha sach Minh Khai, 2005.

Thiét ké mach s véi VHDL va Verilog — Tap 1, 2 — Téng Vin On, Nha xuét ban Lao
déng va X4 hoi, Nha sach Minh Khai, 2006 & 2007.

7.  Phwong thirc ddanh gia mén hoc:

[1]

Yéu ciu chung ctia mén hoc theo quy ché:
+  Sinh vién tham du 16p hoc ddy da, tham gia thao luén xdy dung bai trén lop va
chudn bi bai tap k§ nang & nha dé tu cung co kién thirc cho ban thén;

+  Sinh vién nghiém tic thuc hi¢n céc yéu cau cua giang vién déi v6i moén hoc;
+  Sinh vién nghiém tuc thyuc hién bai kiém tra giira ky va bai thi két thue mén hoc;
% Sinh vién vi pham quy ché thi s& bi xir Iy theo quy dinh.

[2] Dé hoan tat mon hoc, sinh vién phai “dat™:
+  Diém tong két mén hoc > 5, 0 (nam) diém theo thang diém 10,0 | (mudi);
+ Thuc hién diy du céc yéu cdu dénh gid mdn hoc theo trong s6 (%) cua cac diém
thanh phén nhu sau:
- Piém qua trinh: --- e chiém 30 % (a)
- Diém kiém tra giira ky: S ~======-chiém 20 % (b)
- Diém thi cudi ky: = s chiém 50 % (c)
- Piém tdng két mon hoc: --mmmmm-= (@) + (b) + (c) = 100%
+  Xép loai danh gi4 ciia mén hoc: Theo thang diém 10,0 diém
Xép loai ?l;ang e 1150 i;eél: Dip ing chudn diu ra mén hoe
Loai dat Dat CPR mén hoc theo cdp do
- Xuét séc 09,0 10,0
- Gioi 08,0 <09,0
- Kha 07,0 < 08,0
- Trung binh 06,0 <07,0
05,5 < 06,0
- Trung binh kém 05,0 <05,5
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A . Thang diém 10,0 diém ! | :
Xéep loai Tir Dén P4p ng chuin ddu ra mdn hoe
Loai khong dat Chuea dat CDR mén hoc, phai hoc lai
- Yéu 04,0 <05,0
- Kém 03,0 <04,0
00,0 <03,0

[3] Hinh thirc, ndi dung, thdi lwong va tiéu chi cham diém cuia cac bai thi:
+  Bai kiém tra gifta ky:

- Hinh thuc kiém tra: ----- - -—- -—-- Tu luédn
- Thoi luong: - -- — mmmmmmmmememcemmmmmnee 60 phut
Mirc d6 dat cua ndi dung danh gia
Noi dung Cau hoi/Ndi dung dénh gia Bai tip Bai tdp Bai tép Diém
mon hoc co s vén dung néng cao
Céau hoi Céau hdi Cau hoi
- Ma VHDL M6 ta mach td hop sir dung mé hinh luéng dit i 20
ludng dit liéu | ligu 2
- M VHDL MBb ta mach logic (t6 hop + tudn ty) sit dung , T
cau truc m& hinh cau tric *
. M6 ta hé tuén tu str dung md hinh hanh vi
B ‘;’;: “fiDL M ta hé logic bing céch trn céc mo hinh 2 5,0
trong mét kién tric
Tong 4 10,0
+  Bai thi cubi ky: :
- Hinh thire thi cudi ky: : ---- Tu luén
- Thoi luong: e —— -- 90 phut
Miic dé dat cta ndi dung dénh gid
Noi dung C4au hoi/N6i dung danh gia Bai tap - Bai tp Bai tap Diém
mén hoc co s véan dung néng cao
C4u hoi Cau hoi Céu hoi
- FSM Phén tich va thiét ké FSM 1 2,0
- Mai VHDL
hanh vi cho M5 ta FSM bing VHDL 1 2,0
FSM
- Mach t6 hop _
véi phét biéu M@ ta hé td hop sir dung mé hinh hanh vi 1 2,0
process
Phén tich viéc cai dat mét so dd logic 1én
- FPGA FPGA 1 2,0
- Thietkehe | 1yi4 k& va cai dit mot hé logic 1en FPGA 1 2,0
logic tong quat
Téng 5 10,0

[4] Tiéu chi danh gla]cham diém cu thé:
+  Tiéu chi chdm diém déi véi phan bai tap nhom, bai tap vé nha:
- Giai bai tap theo nhom phan ciu hoi ma nhém phu tréch (thudng nam trong
mot chuong);
- Thuc hién day du cac yéu cAu danh gia phan bai tp nhém theo trong sb cla

c4c diém thanh phan nhu sau:

°  (iai bai tap chi tiét: -- 75%

5 Nop bai daig hgi s-ssrsse s - 25%
+ Tiéu chi chdm diém dbi v&i mot cau hoi thi viét:

‘Tiéu'chi chim diém mot cau hoi Két qua Trong sd
Phén triac nghiém: 100%
- Bién luén dé di dén két qua Bién luén ding 50%
- Két qua phén tich/thiét ké, két qua | Két qua ding S0t

mo t va cai dit i
- Téng 100%
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Noi dung mon hoc (d@é cwong chi tiét cia mén hoc):

Chuong 1:  Giéi thiéu HDL (ngdén ngir mé ta phin ciing)

1.1. Lich si phat trién cia VHDL va Verilog

1.2. Céc tinh chét cia VHDL va Verilog

1.3. Céc ludng thiét ké ctia VHDL

1.4. Céc murc thiét ké VHDL (VHDL dic ta, VHDL tong hop, VHDL md phong)

1.5. Céc mirc md ta thiét ké (mirc giai thuat, muc truyen thanh ghi RTL, muc c6ng, mirc
mach va muc vét ly) — M6 ta thiét ké murc truyén thanh ghi RTL.

1.6. Cac nguyén téc co ban ciia VHDL (chit, tén, nhén, khudn dang, chu thich, cic chuén)

1.7. Thuc thé (entity) cta thiét ké (khai béo thu vién, khai béo thuc thé va kién tric)

1.8. Céc ché do cia port (IN, OUT, BUFFER, INOUT)

1.9. Kiéu dir liéu STD_LOGIC

1.10. Céc kiéu thiét ké ciia VHDL (md hinh ludng dit liéu, md hinh c4u triic va md hinh hanh vi)

1.11. Céc testbench (so dd khéi, phan tich, process trong testbench)

Chwong 2: Ma VHDL ludng dir liéu

2.1. M5 ta mach tb hop sir dung VHDL ludng dit liéu

2.2. Phép gan tin hiéu d6ng thoi (toan tir logic, thir tw uu tién cua toan tir logic, phép nbi
day, phép quay, phép dich bit, thi du: mach cong day du)

2.3. Phép géan tin hiéu ddng thoi co diéu kién (when-else) (todn tir quan hé, thir ty uu tién, thi
du: mach dém 3-trang thai)

2.4. Phép gén tin hiéu ddng thoi c6 la chon (with-select-when) (thi du: don vi thuc hién cac
phép toan logic MLU)

2.5. Tao so dd logic cho cac phuong trinh logic (for-generate) (thi du: mach kiém tra chin 1&)

2.6. Téng hop mach t& hop

2.7. Baitap

2.8. S hoc c6 déu va khong c6 déu (thu vién va ham)

Chwong 3: Mi VHDL ciu tric

3.1. Thé hién thanh ph4n (component) (component, khai bao component, port map)

3.2. Thi dy: mdt h¢ logic trung binh bao gom céc mach mux, ma héa, giai ma va thanh ghi
(mo ta timg thanh phan khai bao va goi cac thanh phén, khai bdo va goi cac thanh phin
c6 stir dung package, két ndi cac thanh phan)

3.3. Thé hién thanh phan (component) véi generic (generic map, port map)

3.4. So db generate cho cac thé hién thanh phan (component) (for-generate) (thi du: mach
ghép kénh 16 = 1 tir cdc mux 4 > 1)

3.5. Baitép

3.6. Hang sb (constant)

Chuong 4: Ma VHDL hanh vi

4.1. Giéi thiéu ma VHDL hanh vi (tdng hop dugc va khéng tong hop dugc)

4.2. Phat biéu process (phéan tich mot process, danh sach do nhay, phan khai béo, phén phat
biéu, hanh vi tudn ty clia mot process)

4.3. Céc loai mach chét, flipflop

4.4. Generic

4.5. Céc loai thanh ghi, thanh ghi dich bit

4.6. Céc loai mach dém

4.7. Céc phat biéu VHDL hanh vi (if, wait, wait until, wait on, wait for, case, for loop, while loop)

4.8. Testbench

4.9. Trdn cc mé hinh trong mdt kién tric.

4.10. Bai tép

Chwong 5: FSM (may trang thai hiru han)
5.1. MOb hinh FSM — FSM loai Moore va FSM loai Mealy
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5.2.
5.3:
5.4.
5.5.
5.6.
5.7.

Phan tich FSM — Céc budc phan tich — Thi du cho loai Moore va loai Mealy
Téng hop FSM — Céc buéde tbng hop — Thi du cho loai Moore va loai Mealy
Trang thai khéng sir dung

Téi wu hoa (ma héa trang thai, chon flipflop)

Mot vai thi du dién hinh

Bai tp

Chuwong 6: Ma VHDL hanh vi cho FSM

6.1.

B2
6.3.
6.4.

6.5.
6.6.

Viét ma cho FSM loai Moore (so d6 khdi, cdc mau cho FSM loai Moore, cac thi du
minh hoa, testbench)

Viét ma cho FSM loai Mealy (so d6 khdi, cac mau cho FSM loai Mealy, céc thi du
minh hoa, testbench)

M4 héa trang thai — Sir dung thude tinh (attnbute) va hing sb (constant) dé gén trang thai.
Ma VHDL hanh vi cho ASM (mdy trang théi giai thuét) (dién giai dic ta thanh gia ma,
dién giai gia mé thanh ASM murc cao, thiét ké duong dir liéu, giao dién muc dinh, thiét
ké don vi diéu khién)

Thi du minh hoa ma hanh vi cho ASM dién hinh

Bai tép

Chwong 7: Mach t hop véi phat biéu process

1.4

72.
1.3
7.4.
T3

Mi VHDL hanh vi cho mach tb hop — Céc 13i phét sinh thudng gap

Thi du ham da sé — M4 hanh vi — Testbench — Dang séng — Ldi

Thi du mux c6 déu tuy dinh — M4 hanh vi — Testbench — Dang séng — Loi
Thi du m& héa uu tién — Ma hanh vi — Testbench — Dang séng — Loi

Bai tap

Chwong 8: FPGA va ludng thiét ké trén FPGA

8.1.

8.2.
8.3.

8.4.
8.5.
8.6.
8.7.
8.8.

Céc thanh phan cia FPGA: CLB (cac kh01 logic cdu hinh duoc), IOB (cac khéi 1/0),
céc khdi RAM va mach nhan, lién két ndi

Céc nha cung cip chinh

CAu tric ciia CLB — Logic cell - LUT — RAM — Thanh ghi dich — Mux — Thanh ghi —
Mach logic diéu khién & sb nhé — Phin tir nhé (chét, flipflop)

Céu tric ctia IOB

Lién két ndi

Mach phan phéi clock

Gidi thi¢u cac bo mach mé rong sir dung FPGA

Ludng thiét ké trén FPGA: dic ta thit ké, md ta VHDL, md phong chirc ning, tong
hcrp, md phdng sau tong hop, thuc hién (translate, map, place&route, timing, configure),
mo phong dinh thoi, cdu hinh 1én FPGA, kiém tra trén chip FPGA

9.  Hinh thirc té chirc day hoc:

[1] Hinh thitc t6 chirc gidng day mén hoc:
Hinh thirc td chuc giang day mén hoc
N6i dung Gio 1én 1op Thuc Tu hoc/ Téng cong
Ly thuyét Bai tap Théo luén hanh nghién ctru
Chuong 1 3 6 9
Chuong 2 3 1 8 12
Chuong 3 3 2 10 15
Chuong 4 6 3 18 27
Chuong 5 3 3 12 18
Chuong 6 3 3 12 18
Chuong 7 3 3 12 18
Chuong 8 3 6 9
Kiém tra giita kv 1 6 9
On tip 2
Tong 30 15 90 135
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[2] K& hoach giang day va hoc tap cu thé:
, 2 L : Yéu ciu sinh Hinh thirc tb Tai liéu
Tixin Ticthoc Noi dung chinh vién chuén bi chirc giang day tham khao

Tuén 1 3 - Chuong 1 Boc trude Day trén 16p Tai liéu tham khéao chinh

Tuén 2 3 - Chuong2 Doc trude Day trén lop Tai liéu tham khao chinh

Tuén 3 3 - Chuong2 Boc trude Day trén lop Tai liéu tham khéo chinh
- Chuong 3 Giai bai tip

Tuan 4 3 - Chuong 3 Poc trude Day trén l6p Tai liéu tham khéo chinh
Giéi bai tap

Tuén § 3 - Chuong 4 Boc trude Day trén 16p Tai liéu tham khéo chinh
Giai bai tip

Tuén 6 3 - Chuong 4 Poc trude Day trén l6p Tai liéu tham khao chinh
Giai bai tap

Tuén 7 3 - Chuong4 Doc trude Day trén l6p Tai liéu tham khéo chinh
Giai bai tip

Tuén § 3 - Chuong 5 Doc trude Day trén 16p Tai liéu tham khéo chinh

- Kiém tra gitta ky

Tuén 9 3 - Chuong5 Poc trude Day trén 16p ‘Tai liéu tham khéo chinh
Gidi bai tip

Tuén 10 3 - Chuong5 DBoc trude Day trén l6p Tai liéu tham khao chinh
- Chuong 6 Giai bai tip

Tuén 11 3 - Chuong 6 Poc trude Day trén 16p Tai liéu tham khao chinh
Giai bai tap

Tuén 12 3 - Chuong 6 Doc trude Day trén l6p Tai ligu tham khao chinh
- Chuong7 Giai bai tip

Tuan 13 3 - Chuong7 Poc trude Day trén l6p Téi liéu tham khao chinh
Gidi bai tip

Tuén 14 3 - Chuong 7 Doc trude Day trén 16p ‘Téi liéu tham khéo chinh
- Chuong 8 Giai bai tip

Tuén 15 3 - Chuong 8 Tong két Day trén 16p Tai liéu tham khéo chinh
- Ontip Giai bai tip

10. Pé cwong dwge bién soan va cip nhit ngay:

11. D& cwong dwoc thim dinh va théng qua ngay:

Giang vién bién soan
(Ky va ghi 16 ho tén)

THS. Téng Vian On

22/07/2021

12/08/2021

Truong Khoa/Ban chuyén mén
(Ky va ghi 16 ho tén,

—

TS. Tang Véan To
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