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PE CUONG CHI TIET HQC PHAN

Trinh d¢ dao tao: Pai hoc
Nganh dao tao: Ky thuat dieu khién va tuw dong hoa

1. Tén hoc phan: Thiét ké mach tich hop sb
2. Mi hoc phan: DTVT 113
3. So tin chi: 3 (2,1)

4. Trinh dg cho sinh vién: Nam thu 4
5. Phan bd thoi gian:
- Lén 16p: 30 gio Iy thuyét; 30 gio thie hanh

6. Piéu kién tién quyét: Vi xur Iy — vi diéu khién

- Tu hoc: 90 gio

7. Gidng vién:

STT | Hoc ham, hoc vi, ho tén | S6 dién thoai Email
1 | ThS. Nguyén Vian Tién | 0964.635.992 | prochipcomapany@gmail.com
2 | ThS. Lé Van Son 0977.985.786 | Anhsondt@gmail.com

8. M6 ta ndi dung ciia hoc phin:

g dung va diéu khién hé théng.

Hoc phan Thiét ké mach tich hop sb 1a hoc phan chuyén nganh trong noi dung
dao tao nganh K¥ thuat diéu khién va tu dong hoa. Hoc phan nay bao gdm nhiing kién
thirc vé phuong phap thiét ké mach logic t6 hop st dung ngdn ngit mé ta phan clng
cho vi mach tich hop téc do cao (VHDL: Very High - Speed Integrated Circuit
Hardware Description Language). Thong qua chuong trinh hoc, sinh vién c6 thé van
dung cac 1énh VHDL dé thiét ké mach tich hop sb trén FPGA (Field Programmable
Gate Array) cho qua trinh xtr 1y dir liéu mot cach linh hoat trong qua trinh 1ap trinh

9. Muc tiéu va chuin diu ra hoc phan:
9.1. Muc tiéu
Muc tiéu hoc phan thoéa mén muyc tiéu ctia chuong trinh ddo tao:

Mirc d§ theo | Phan bo muc tiéu
Muc A n ) N
G é’u Mo ta thang do hoc phan
Bloom trong CTDT

MT1 Kién thirc

Phaén tich cac dic diém cua cac phan
MT1.1 | tir, mach tudn ty, mach to hop, cac 3 [1.2.1.2a]

cong nghé thiét ké mach so.

Phan tich cac cu phap cua ngdn ngi
MT1.2 VHDL 3 [1.2.1.2b]
MT1.3 | Phan tich duoc kién tric tong quan va 3 [1.2.1.2a].
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Mikc do theo | Phan b muc tiéu
Muc n i X
G é'u Mo ta thang do hoc phan
Bloom trong CTDT

quy trinh thiét ké mach s6 trén FPGA [1.2.1.20]

MT2 K¥ nang

MT2.1 me,dung cac Phé? tur cor‘bén deé ﬂ;liét 4 [1.2.2.2]
ké cac mach logic t6 hop va mach day.

MT2.2 thm tich cac cau trac 1énh cua ngén 4 [1.2.2.1]
nglt VHDL.
Phan tich kién tric va quy trinh thiét

MT2.3 ké mach to hop sb trén FPGA. 4 [12.2.2]

MT3 Mikc tw chi va trach nhiém
Hinh thanh tu duy phan tich cac
mach logic to hop, mach day, mach

MT3.1 | logic vao/ra, ngébn ngir VHDL va 1 [1.2.3.2]
quy trinh thiét ké mach logic to hop
50 trén FPGA.
Udc tinh duwoc mirc do tich cuc, doc

MT3.2 lap, ng}Aliém ,chin‘h t%‘f)ng viéc du g;i(‘)r 4 [1.2.3.1]
hoc trén 16p va gio tu hoc, chuan
bi tbt cac cau hoi trude khi 1én 16p..
Tuan thu dung trinh tu 13p trinh

MT3.3 VHDL trong thiét ké mach logic, vi 4 [12.3.2]

diéu khién mém biang ngdn ngir
VHDL.

9.2. Chuén diu ra

Su phu hop cua chuén dau ra hoc phan véi chuan dau ra cuia chuong trinh dao tao:

Phan bo
CDR hoc . Thang do | CDR hoc
A Mo ta N
phan Bloom | phan trong
CTDT
CDR1 Kién thirc
Phan tich cac dic diém cia cac phén tir, mach
CPRI1.1 |tuan ty, mach to hop, cac cong nghé thiét ké 4 [2.1.4]
mach sd.
CDRI.2 thm tich dic diém, cac ¢ phap 1énh cua ngdn 4 [2.1.3]
ngtr VHDL.
cbr13 | Phn EichA cau trac, quy trinh thiét ké mach logics to A [2.1.4]
hop so trén FPGA
CDR2 K¥ nang




Phan bo
CDR hoc .. Thang do | CDR hoc
N Mo ta N
phan Bloom | phan trong
CTDT
Xac dinh dugc cac 16i phan cing va phan mém
CPR2.1 |thudong xay ra trong mach logic t0 hop va 3 [2.2.2]
mach day.
CBR2.2 Apkdu?g cac cu Phéqz lénh c‘ﬁa ngoén flgfl’ VHDL dé 4 [2.2.3]
thiét ké mach logic t6 hop va mach day.
Ap dung dugc cac ch phap 1énh ctia ngdn ngir
CPR2.3 | VHDL dé thiét ké mach logic t& hop sb trén 4 [2.2.3]
FPGA.
CDR3 Mikc tw chii va trach nhiém
U6c tinh duge mire d6 lam viée doc 1ap, lam
CDR3.1 Vié‘AC thc?o nhom trong‘viéc ‘phﬁ,n tiC}.l,’ thiét ké 4 [2.3.1]
phan cimg, chuong trinh va danh gia, dua ra
két luén cac cong viéc cua nhom.
CDR3.2 Té,chﬁc da:ln.cAlét, fgiém.sﬂét cac thanh vién trong 4 [2.3.2]
nhom thyuc hién cac nhiém vu.
boi chiéu chuyén mon va bao vé dugc quan diém
CDR3.3 c4 nhan trudc cac thanh vién trong nhom. 4 [233]
10. Ma tran lién két ndi dung véi chuin dau ra hoc phan:
Chuan dau ra cia hoc phan
Cl;]l}r;ng Noi dung hec phin CBR Cg)l}zl CPR | CBR Clc)tlflf CBR | CPR C(;DBRR3 CPR
11 | 12 | 13 | 21 22 | 23 | 31| 32 | 33
L. Chuong 1. Kién thirc co s&
1.1. Céc khai ni¢m chung
1.2. Cac phuong phap thé
hién thiét ke
1.3. Cac cong nghé thiét ké
mach logic sd 4 4 3 4 4
1.4. Kién tric ctia céc IC kha trinh
Bai thuc hanh s6 1.
Bai thuc hanh sc} 2.
Bai thuc hanh sc} 3
Bai thuc hanh so 4..
2. Chwong 2: Ngon ngir mo ta
phén cirng VHDL
2.1. Giéi thiéu vé VHDL 4 | 4 4 | 4 | 4| 4 4
2.2. Chu trGc cua chuong
trinh mo ta bang VHDL




Chuin dau ra cia hoc phian

Chuwon \

lr‘ . g Noi dung hoc phin CDR1 CDR2 CDR3

/Bai CDR | CPR | CPDR | CPR CDR [ CPR | CDR | CPR | CBR
1.1 1.2 1.3 2.1 2.2 2.3 31 3.2 33

2.3. Chuong trinh con va goi
2.4. Pbi tuong dir licu, kiéu
dir licu

2.5. Toan tir va biéu thirc
2.6. Phat biéu tuan ty

2.7. Phét biéu dong thoi

2.8. Phan loai mi ngudn
VHDL

2.9. Kiém tra thiét ké bang
VHDL

Bai thyc hanh s6 5

Bai thuc hanh sc} 6

Bai thuc hanh s{) 7

Bai thuc hanh s6 8

Bai thuc hanh s6 9

3. Chwong 3: Thiét ké mach
s0 trén FPGA

3.1. Téng quan vé kién trac
FPGA

3.2. Kién trtc chi tiét Xilinx
FPGA

3.3. Quy trinh thiét ké FPGA
bang ISE o 4 | 4 3 4 4 | 4 4 4
3.4. Mot sb vi du thiét ké
trén FPGA bang ISE

Bai thwe hanh s6 10

Bai thuc hanh s6 11

Bai thuc hanh s6 12

Bai thue hanh s6 13

Bai thuc hanh s6 14

11. Panh gia hoc phén
11.1. Ma trdn phwong phdp kiém tra dinh gid véi chudn ddu ra hec phan

Phwong phap .
Piém Kidm tra CDR cua hgc phan Ghi chu
. Quy | Trong e
STT tha‘nh dinh | s danh gia
phan ’ (Hinh thuc, thoi| CPR1 | CPR2 | CDR3
gian, thoi diém)
Piém kiém 01 + Hinh thuc: Trung
1 |tra thuong didm 20% |Van dép; . CbR1.1,|CbR2.2,|CbR3.1, binh céng
Xuyeén; + Thoi diém: [CBR1.2.|CDR2.3.|CDR3.2.|cac diém
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Phwong phap

CDR ciia hoc phan

Ghi chu

piém - Kiém tra
STT| thanh | 2% [T 4snh gis
N dinh | so . , ..
phan : (Hinh thuc, thoi| CPR1 | CPR2 | CDR3
gian, thoi diém)
diém danh Trong céac gio danh gia
gia  nhan hoc trén 16p.
thire va thai
do;  diém
chuyén can.
+ Hinh thuc:
Thuc hanh;
Piém kiém o1 + Thoi gian:
2 |tra  gita| .4 | 30% |90 phat; CDR1.2| CDR2.2 | CDR3.1
A diém \ . SR
hoc phan. + Thoi diém:
Gio hoc 31, 32
trén 16p.
+ Hinh thuc:
7 Thuc hanh;
D}em t’hI 01 + Thf)l gian: CDRI'I’CDRZ.I,CBRE}.I,
3 |ket  thac didm 50% |90 phat;  |CDBR1.2, CPR2.3 |CBR3.2
hoc phan. + Thoi diém: [CBR1.3. o o
Theo lich thi
hoc ky

11.2. Cdch tinh diém hegc phan

Piém hoc phan 1a trung binh cong cac diém thanh phan da nhan trong so. Tinh
theo thang diém 10, 1am tron dén mot chit s6 thap phan. Sau d6 chuyén thanh thang
diém chir va thang diém diém 4.
12. Yéu ciu hoc phin

Sinh vién thyc hién nhitng yéu cau sau:
- Tham gia tdi thiéu 80% sd tiét hoc trén 16p dudi su huéng dan cua giang vién.
- Boc va nghién ctru tai liéu phuc vu hoc phﬁn, hoan thanh cac bai tap ca nhan va

bai tdp nhom.

- Chu dong 6n tap theo dé cuong 6n tap dugc gidng vién cung cap.
- Tham gia kiém tra giita hoc phan, thi két thic hoc phan.
- Dung cu hoc tap: V& ghi, but, ...
13. Tai liéu phuc vu hoc phén:

- Tai liéu bt buéc:

[1]. TS. Pang Hoai Béc, TS. Nguyén Ngoc Minh (2017), Thiét ké logic s6, NXB
Thong tin va truyén thong.

- Tai liéu tham khdo:

[2]. Vii Chién Thang (2021), Thiét ké FPGA, NXB Xay dung
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14. Noi dung chi tiét hoc phin va phwong phap day hoc

C CbR
TT Noi dung giang day So tiet | Phwong phap day-hoc R
hoc phan
1 | Chuwong 1. Kién thirc co sé 16 Thuyét trinh; Day hec | CBRI.1,
Muc tiéu chwong: (8LT, dwa trén van de; To | CDR2.2,
. 8TH chirc hoc theo nhom CbR3.1,
Sau khi hoc xong chuong ) N
- Gidng vién: CDbR3.2.

nay, sinh vién dat dugc cac
yéu cau co ban sau:

- Trinh bay dugc cac khai
niém chung vé& transistor,
cong logic, phan tir nhd.

- Trinh bay dugc cic phuong
phép thiét ké mach logic t hop.
- Trinh bay duoc cac cong ngh¢
thiét ké mach logic s6 va kién
triic cta céc IC kha trinh..

Noi dung cu thé:

1.1. Céc khai niém chung
1.1.1. Transistor

1.1.2. Vi mach s6 tich hop
1.1.3. Cong logic

1.1.4. Phan t&r nhé

1.1.5. Mach logic t6 hop

1.1.6. Mach logic tuan tu

1.2. Cac phuong phap thé
hién thict ke

1.2.1. Mo ta bang so do

1.2.2. M6 ta bang HDL

1.2.3. Yéu cau véi mot thiét
ké mach logic s6

1.3. Cac cong nghé thiét ké
mach logic s6

1.4. Kién tric ctia cac IC kha trinh

+ Giai thich cac khai
niém, dinh nghia.

+ Néu van dé, hudng
dan sinh vién giai quyét
van de.

+ Giao bai tdp cho ca
nhan, cac nhoém.

- Sinh vién:

+ Poc trudc tai liéu:

[1]: Chuong 1;

[2]: Chuong 1

+ Lang nghe, ghi chép
va giai quyét cac van dé.
+ Lam bai tap cé nhan,
theo nhom trong [1]:
Chuong 1, Bai 1.1-1.13.




CDR

TT Noi dung giang day S6 tiét Phwong phap day-hoc N
hoc phan
1.4.1. Kién trac PROM
1.4.2. Kién trac PAL
1.4.3. Kién trac PLA
1.4.4. Kién truc cia GAL
1.4.5. Kién trac cia FPGA
Bai thuc hanh s6 1.
Bai thuc hanh s6 2.
Bai thuc hanh s6 3
Bai thuc hanh s6 4.

2 | Chuong 2: Ngén ngir mé ta | 24 Thuyét trinh; Phwong | CBR1.2,
phén cing VHDL (12LT, |phap doéng ndo; To | CDRI.3,
Muc tiéu chwong: 10TH, | chirc hoc theo nhom CbR2.2,
Sau khi hoc xong chuong | 2KT) - Giang vién: CbR2.3,
nay, sinh vién dat dugc cac + Giai thich cac khai mém. CDbR3.1,
yéu cau co ban sau: + Néu vandé can gigi quyét. | CDR3.2,
- Trinh bay duoc cau tric + Giao bai tip cho ca | CDR3.3.

lénh, cac kiéu dit liéu, céc
phép todn, thudc tinh cua
ngon nglr VHDL.

- Trinh bay dugc cac phat
biéu, md phong ngdn ngit
VHDL.

Noi dung cu thé:

2.1. Gié6i thi¢u vé VHDL

2.2. Cau trac cua chuong
trinh mo ta bang VHDL

2.2.1. Khai bao thu vién

2.2.2. M6 ta thuc thé

2.2.3. M6 ta kién triic

2.2.4. Khai bao cau hinh

2.3. Chuong trinh con va goi
2.3.1. Thu tuc

2.3.2. Ham

nhan, cac nhom.

- Sinh vién:

+ Poc trudc tai lidu:

[1]: Chuong 2;

[2]: Chuong 2,

+ Ling nghe, ghi chép
va giai quyét cac van dé.
+ Lam bai tap cd nhén,
theo nhom trong [1]:
Chuong 2, Bai 2.1- 2.40.

+ Lam bai kiém tra.




TT

Noi dung giang day

SO tiét

Phwong phap day-hoc

CDbR
hoc phﬁn

2.3.3. Goi
2.4. Bbi tuong dit lidu, kiéu
dir liéu

2.4.1. Pbi tuong dit lidu

2.4.2. Kiéu dit liéu

2.5. Toan tir va biéu thirc
2.5.1. Toan tir logic

2.5.2. Céc phép toan quan h¢
2.5.3. Céc phép toan dich
2.5.4. Cac phép toan cong tru
va hop

2.5.5. Cac phép dau

2.5.6. Cac phép toan nhan
chia, lay du

2.5.7. Céac phép toan khac

2.6. Phat biéu tuan tu

2.6.1. Phat biéu doi

2.6.2. Phét biéu xac nhan va
bao cao

2.6.3. Phat biéu gan bién
2.6.4. Phat biéu gan tin hi¢u
2.6.5. Lénh 1& nhanh va 1énh lp
2.7. Phat biéu dong thoi

2.7.1. Phat biéu khoi

2.7.2. Phat biéu qua trinh
2.7.3. Phéat biéu gan tin hiéu
dong thoi

2.7.4. Phat biéu generate
2.7.5. Phat biéu cai dat khbi con
2.8. Phan loai mi nguodn
VHDL

2.9. Kiém tra thiét ké bang
VHDL

2.9.1. Kiém tra nhanh




CDR

TT Noi dung giang day S6 tiét Phwong phap day-hoc N
hoc phan
2.9.2. Kiém tra tu dong nhiéu
t6 hop dau vao
Bai thyc hanh s6 5
Bai thyc hanh s6 6
Bai thyc hanh s6 7
Bai thyc hanh s6 8
Bai thyc hanh s6 9
3 | Chwong 3: Thiét ké mach so 20 Thuyét trinh; To chic | CDR1.2,

trén FPGA (10LT, |[cho sinh vién tranh | CDR1.3,
Muc tiéu chwong: 10TH,) | luin; Té chirc hoc theo | CDR2.1,
Sau khi hoc xong chuong nhém CbR2.2,
nay, sinh vién dat duoc cac - Giang vién: CbR2.3,
yéu cau co ban sau: + Giai thich cac khainiém | CbR3.1,
- Trinh bay dugc tong quan + Dua ndi dung tranh luan. | CBR3.2,
vé ASIC/ASIP, FPGA. + Giao bai tp cho cacnhém. | CDR3.3.

- Trinh bay dugc cdu trac,
qua trinh 13p trinh FPGA,
FPGA cua Xilinx va Altera.
Noi dung cu thé:

3.1. Tong quan vé kién triic
FPGA

3.1.1. Khai niém FPGA

3.1.2. Ung dung cia FPGA
trong xtr 1y tin hiéu s6

3.1.3. Cong nghé tai cau tric
FPGA

3.1.4. Kién tric tong quan
3.2. Kién trac chi tiét Xilinx
FPGA

3.2.1. Khbi logic kha trinh
3.2.2. Khéi diéu khién vio ra
3.2.3. Hé thong két ndi kha trinh
3.2.4. Cac phan tir khac cua
FPGA

- Sinh vién:

+ Poc trudc tai liéu:

[1]: Chuong 3;

[2]: Chuong 4.

+ Lang nghe, ghi chép,
tranh luan va phan bién.
+ Lam bai tap theo
nhém trong [1]: Chuong
3, bai 3.1-3.5.




CDR

TT Noi dung giang day S6 tiét Phwong phap day-hoc N
hoc phan

3.3. Quy trinh thiét ké FPGA
bang ISE

3.3.1. Mo ta thiét ké

3.3.2. Tong hop thiét ké

3.3.3. Hién thyc hoa thiét ké
3.3.4. Cu hinh FPGA

3.3.5. Kiém tra thiét ké trén
FPGA

3.4. Mot s vi du thiét ké trén
FPGA bang ISE

3.4.1. Thiét ké khdi nhéan
thong tin UART

3.4.2. Thiét ké khdi diéu
khién PS/2 cho Keyboard,
Mouse

3.4.3. Thiét ké khdi tong hop
dao dong s6 NCO

3.4.4. Thiét ké khdi diéu
khién LCD1602A

3.4.5. Thiét ké diéu khién
VGA trén FPGA.

Bai thire hanh s6 10

Bai thiee hanh s6 11

Bai thire hanh s6 12

Bai thire hanh sé 13

Bai thiee hanh s6 14

Hdi Dirong, ngay 9 thang 8 ném 2022

KT. TRUONG KHOA TRUONG BO MON
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Pham Céng Tio Nguyén Tién Phiic
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