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PE CUONG CHI TIET HQC PHAN

Trinh dg dao tao: Dai hoc
Nganh dao tao: Cong nghé ky thuat dién tir - vien thong

1. Tén hoc phan: Thiét ké mach tich hop s6
2. M hoc phian: DTVT 113
3. So tin chi: 3 (2,1)
4. Trinh d¢ cho sinh vién:
+ Pai hoc chinh quy: Nam thi 4
+ Pai hoc lién thong: Nam tha 2
5. Phén bd thoi gian:
- Lén 16p: 30 tiét 1y thuyét; 30 tiét thuc hanh
- Tu hoc: 90 gio
6. Diéu kién tién quyét:
+ Pai hoc chinh quy: Ciu trac va ghép ndi may tinh, K§ thuit vi diéu khién.
+ Pai hoc lién thong: Pién tur sb 1, Pién tir s6 2, k¥ thuat 1ap trinh.
7. Giang vién:

STT | Hoc ham, hoc vi, ho tén | So dién thoai Email
1 | ThS.Nguyén Van 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:

Hoc phan Thiét ké mach tich hop sé 1a hoc phan chuyén nganh trong ndi dung
dao tao nganh Cong nghé k¥ thuat dién tir - vién thong. Hoc phan nay bao gdm nhiing
kién thirc vé phuong phap thiét ké mach logic t6 hop sir dung ngdn ngit md ta phan
ctimg cho vi mach tich hop tdc d6 cao (VHDL: Very High - Speed Integrated Circuit
Hardware Description Language). Thong qua chwong trinh hoc, sinh vién ¢ thé van
dung cac 1énh VHDL dé thiét ké mach tich hop s trén FPGA (Field Programmable
Gate Array) cho qua trinh xtr Iy dir li€u mot céach linh hoat trong qua trinh 1ap trinh
mg dung va diéu khién hé thong.

9. Muc ti¢u va chuin diu ra hoc phin:
9.1. Muc tiéu
Muc tiéu hoc phﬁn thoa man muyc ti€u ctia chuong trinh dao tao:

Mirc d¢ theo Phin b6 muc tiéu
Muc n in A
tié.u Mo ta thang do hoc phan
Bloom trong CTDT
MT1 Kién thire
MTL1 thén tich Céf dac diem cﬁ? cac ph?}n 3 [1.2.1.2a]
tor, mach tuan tu, mach t6 hop, cac
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Mirc d9 theo | Phan bd muc tiéu
Muc A ) A
tié.u Mo ta thang do hoc phan
Bloom trong CTDT
cong nghé thiét ké mach s6.
Phan tich cac ct phép ctia ngdén nglr
MT1.2 VHDL 3 [1.2.1.2b]
MT1.3 Phén tich du:gyc k,ié'n tric F(X)ng quan va 3 [1.2.1.2a].
quy trinh thiét ké mach so trén FPGA [1.2.1.2b]
MT2 Ky nang
MT2.1 V;én,dung cac Phﬁ? tu co:bén de tljiét 4 (12.2.2]
ké cac mach logic t6 hop va mach day.
Phan tich cac cau trac 1énh ctua ngdn
MT2.2 ngit VHDL. 4 [1.2.2.1]
Phan tich kién trac va quy trinh thiét
MT2.3 ké mach t6 hop s6 trén FPGA. 4 [1.2.2.2]
MT3 Mikc tu chu va trach nhiém
Hinh thanh tu duy phan tich cac
mach logic td hop, mach day, mach
MT3.1 | logic vao/ra, ngdon nglr VHDL va 1 [1.2.3.2]
quy trinh thiét ké mach logic to hop
s0 trén FPGA.
Uéc tinh duwogec mire 0 tich cuc, doc
MT3.2 lap, ngljiém ’chin‘h ttfmg viéc du gj(‘)’ 4 (12.3.1]
hoc trén 16p va gio ty hoc, chuan
bi t6t cac cau hoi trude khi 1én 16p..
Tuan thu dang trinh ty lap trinh
w33 | VDL trong thiét ké mach logic, vi 4 [1.2.3.2]
dieu khién mém bang ngbén nglk
VHDL.

9.2. Chudn dau ra
Sur phi hop ctia chuén dau ra hoc phan véi chuin dau ra cia chuong trinh ddo tao:

Phan bo
CDR hoc . Thang do | CDR hgc
N Mo ta A
phan Bloom | phan trong
CTPT
CDR1 Kién thirc
Phén tich cac dic diém cua céc phﬁn tr, mach
CDRI1.1 |tuan tu, mach t& hop, cic cong nghé thiét ké 4 [2.1.4]
mach sb.
CDR1.2 | Phén tich dic diém, cac ct phap lénh ctia ngon 4 [2.1.3]




Phan bo
CDR hoc . Thang do | CDR hgc
2 Mo ta X
phan Bloom | phan trong
CTPT
ngtr VHDL.
CBR13 Phan EichA cau tric, quy trinh thiét ké mach logics to 4 (2.14]
hop s6 trén FPGA
CDbR2 Ky nang
Xéc dinh duoc cac 16i phan cimg va phan mém
CDR2.1 |thudng xdy ra trong mach logic t6 hop va 3 [2.2.2]
mach day.
CBR2.2 Agdur:g cac cu Phé}: l1énh c‘ﬁa ngoén i’lgﬁ’ VHDL dé 4 (2.2.3]
thiét ké mach logic t6 hop va mach day.
Ap dung duoc cac ch phap 1énh ciia ngdn ngir
CDR2.3 | VHDL dé thiét ké mach logic t6 hop s trén 4 [2.2.3]
FPGA.
CDR3 Mikc tw chii va trach nhiém
UGc tinh duge mirc d6 lam viéc doc 1ap, lam
CDR3.1 V1¢’\C thc—::o nhom trong‘wec ‘pha’n th}‘l,’ thiét ke 4 (2.3.1]
phan cing, chuong trinh va danh gid, dua ra
két luan cac cong vi¢c cua nhom.
T6 chirc dan dat, giam sat cdc thanh vién t
CDR3.2 o’c uc dan.(Ala , fglam.s:a cac thanh vién trong 4 2.3.2]
nhom thuc hién cac nhi€ém vu.
B,(- h-/\ h A A \ 5 A « R
CDR3.3 ’01 cA i€u c’ uy’en m‘on VgAbao (S du({c quan diém 4 (2.33]
ca nhan trude cac thanh vién trong nhom.
10. Ma trén lién két ndi dung véi chuin diu ra hoc phan:
Chuin diu ra ciia hoc phén
Chlrff.ng Néi dung hoc phin CPR1 CPR2 CPR3
/Bai CPbR | CPR | CPR CbR CbR CBbR | CBR CbR CbR
1.1 1.2 1.3 2.1 2.2 2.3 3.1 32 33
L Chuong 1. Kién thic co s&
1.1. Céc khai ni¢m chung
1.2. Cac phuong phap thé
hién thiet ké
1.3. Cac cong nghé thiét ké
mach logic s6 L X X X
1.4. Kién tric ctia céc IC kha trinh
Bai thyc hanh s6 1.
Bai thuc hanh s@ 2.
Bai thuc hanh s6 3
Bai thuc hanh so6 4..
2. Chuwong 2: Ngon ngir mo ta X | ox X X | ox X X




Chuong
/Bai

Noi dung hoc phin

Chuin diu ra ciia hoc phén

CDR1 CDR2 CDR3
CDR [ CPDR [ CPDR | CPR | CPR | CPR | CPR | CPR | CBR
1.1 1.2 13 2.1 2.2 23 | 31 3.2 33

phin citng VHDL

2.1. Giéi thiéu vé VHDL

2.2. Chu tric cua chuong
trinh mé ta bang VHDL

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

2.5. Toén tir va bi€u thirc

2.6. Phét biéu tuan tu

2.7. Phat 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 s@ 6

Bai thuc hanh s@ 7

Bai thuc hanh s@ 8

Bai thuc hanh s6 9

Chuong 3: Thiét ké mach
s6 trén FPGA

3.1. Tong quan vé kién tric
FPGA

3.2. Kién trac chi tiét Xilinx
FPGA

3.3. Quy trinh thiét ké FPGA
bang ISE

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

Bai thuc hanh s6 10

Bai thue hanh s6 11

Bdi thue hanh s6 12

Bdi thue hanh s6 13

Bai thuc hanh s6 14

11. Panh gia hoc phin

11.1. Kiém tra va danh gid trinh dp

Chuan dau ra

Murc dg thanh thao dwgc danh gia béi

CPRI Kiém tra thuong xuyén

CDbR2 Théo luan nhom, kiém tra giira hoc phan




CDR3 Thi két thuc hoc phan

11.2. Cdch tinh diém hoc phan: Tinh theo thang diém 10 sau d6 chuyén thanh

thang diém chit va thang diém 4

STT Pi¢m thanh phin Quy dinh | Trong s Ghi chii
1 DiémA thu:;‘mg iuyén; diér‘n 01 diém 20% Diéfn tl;ung,binh.(fﬁa
chuyén can; diém thyc hanh; ... cac lan dénh gia
Diém kiém tra giita hoc phan 01 diém 30%
3 | Diém thi két thuc hoc phan 01 diém 50%

11.3. Phwong phap danh gia

Hoc phan str dung phuong phap danh gia diém thanh phan nhu sau:

- Kiém tra thuong xuyén; danh gid nhan thirc va thai d6 tham gia thao luan; danh
gi4 phan bai tap; chuyén can: Vén dép.

- Kiém tra giita hoc phan: Thyc hanh (01 bai kiém tra, thoi gian lam bai: 90 phut)

- Thi két thuc hoc phan: Thyc hanh (01 bai thi, thoi gian 1am bai: 90 phut)
12. Yéu ciu hoc phin

Sinh vién thyc hién nhitng yéu cau sau:

- Tham gia t6i thiéu 80% sb tiét hoc trén 16p dudi su huéng dan cia giang vién.

- Poc va nghién ctru tai liéu phuc vu hoc phén, hoan thanh céc bai tap ca nhan va
bai tap nhom.

- Chu dong 6n tap theo dé cuong 6n tap dugc giang vién cung cap.

- Tham gia kiém tra giita hoc phan, thi két thuc hoc phan.

- Dung cu hoc tap: V& ghi, but, ...
13. Tai liéu phuc vu hoc phén:

- Tai li¢u bit bujc:

[1]. Trudng Pai hoc Sao Do (2020), Gido trinh Thiét ké mach tich hop sé.

- Tai liéu tham khdao:

[2]. TS. Déng Hoai Bic, TS. Nguyén Ngoc Minh (2017), Thiét ké logic s6, NXB
Thong tin va truyén thong. o )

[3]. Nguyén T},n'ly Van (‘2005), Thiet ke logic mach so, NXB Khoa hoc k¥ thuat.
14. N0Oi dung chi tiét hoc phan va phwong phap day hoc

o CPR
TT Ndi dung giang day So tict | Phuwong phap day-hoc hoc phin
I | Chwong 1. Kién thirc co sé 16 Thuyét trinh; Day hec | CDRLI,

(8LT, dua trén van dé; Té | CBR2.2,
8TH) | chirc hgc theo nhém CDR3.1,
- Giang vién: CbR3.2.
+ @Giai thich cac khai
niém, dinh nghia.

Muc tiéu chwong:
Sau khi hoc xong chuong
nay, sinh vién dat duoc cac
yéu cau co ban sau:

- Trinh bay dugc cac khai




TT

Noi dung gidng day

S6 tiét

Phwong phap day-hoc

CDR

hoc phan
niém chung ‘ vé transistor, + Néu van dé, huoéng
cong logic, phan tir nho. dan sinh vién giai quyét
- Trinh bay dugc cac phuong van dé.
phap thiét ké mach logic t6 hop. + Giao bai tip cho c4
- Trinh bay duoc cac cong nghé nhan, cac nhom.
thiét k& mach logic so va kién A
trétc ctia céc IC khé trinh.. - Sinhvién:
Noi dung cu thé: + Poc trudc tai li€u:
1.1. Cac khai niém chung [1): Chuong 1
. [3]: Chuong 1
1.1.1. Tran51st0r, + Léng nghe, ghi chép
1.1.2. Vi mach s6 tich hop L P
2 i va gidi quyet cac van de.
1.1.3. Cong logic . T
N + Lam bai tap cé nhan,
1.1.4. Phan tir nho ,
L theo nhom trong [1]:
1.1.5. Mach logic t6 hop Chuong 1, Bai 1.1-1.13.
1.1.6. Mach logic tuan tu
1.2. Cac phuong phap thé
hién thict ké
1.2.1. M6 ta bang so d6
1.2.2. M6 ta bang HDL
1.2.3. Yéu chu v6i mot thiét
ke mach logic so
1.3. Cac cong nghé thiét ké
mach logic s6
1.4. Kién triic ctia céc IC kha trinh
1.4.1. Kién tric PROM
1.4.2. Kién trac PAL
1.4.3. Kién trac PLA
1.4.4. Kién tric cia GAL
1.4.5. Kién tric cia FPGA
Bai thuc hanh s6 1.
Bai thuc hanh sc} 2.
Bai thuc hanh s@ 3
Bai thyc hanh so6 4..

2 | Chwong 2: Ngon ngir mo ta 24 Thuyét trinh; Phwong | CDR1.2,
phén cirng VHDL (12LT, |phap dong ndo; To | CPRI.3,
Muc tiéu chwong: 10TH, | chirc hoc theo nhom CbR2.2,
Sau khi hoc xong chwong | 2KT) |- Giiang vién: CPR2.3,
nay, sinh vién dat dugc cac + Gidi thich cic khai niém. CPR3.1,
yéu cau co ban sau: + Néu vén dé cn gigi quyét. | CDR3.2,




TT

Noi dung gidng day

S6 tiét

Phwong phap day-hoc

CDR
hoc phan

- Trinh bay duoc cau tric
Iénh, cac kiéu dir liu, cac
phép todn, thudc tinh cua
ngodn ngr VHDL.

- Trinh bay dugc cac phat
biéu, mé phdéng ngdn ngl
VHDL.

Noi dung cu thé‘:

2.1. Giéi thiéu vé VHDL

2.2. Chu tric cua chuong
trinh mo ta bang VHDL

2.2.1. Khai bao thu vién

2.2.2. M ta thyc thé

2.2.3. M ta kién tric

2.2.4. Khai béo ciu hinh

2.3. Chuong trinh con va goi
2.3.1. Thu tuc

2.3.2. Ham

2.3.3. Goi

2.4. Pbi twong dir lidu, kiéu
dir liéu

2.4.1. Di tuong dir lidu

2.4.2. Kiéu dit liéu

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

2.5.2. Cac phép toan quan h¢
2.5.3. Céac phép toan dich
2.5.4. Cac phép toan cong trir
va hop

2.5.5. Cac phép dau

2.5.6. Cac phép toan nhan
chia, 1dy du

2.5.7. Céc phép toan khac

2.6. Phat biéu tuan tu

2.6.1. Phat biéu doi

2.6.2. Phat biéu xac nhan va
bao cao

2.6.3. Phat biéu gan bién
2.6.4. Phat biéu gan tin hiéu
2.6.5. Lénh 1€ nhanh va Iénh 13p

+ Giao bai tap cho ca
nhan, cac nhom.

- Sinh vién:

+ Poc trudc tai lidu:

[1]: Chuong 2;

[2]: Chuong 2,

[3]: Chuong 2.

+ Lang nghe, ghi chép
va giai quyét cac van de.
+ Lam bai t3p cd nhan,
theo nhom trong [1]:
Chuong 2, Bai 2.1-2.40.
+ Lam bai kiém tra.

CDR3.3.




TT

Noi dung gidng day

S6 tiét

Phwong phap day-hoc

CDR
hoc phan

2.7. Phat biéu dong thoi

2.7.1. Phat biéu khéi

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

2.7.4. Phat biéu generate
2.7.5. Phat bi€u cai dat khdi con
2.8. Phan loai mi ngudn
VHDL

2.9. Kiém tra thiét ké bang
VHDL

2.9.1. Kiém tra nhanh

2.9.2. Kiém tra tu dong nhiéu
t6 hop dau vao

Bai thuc hanh sé 5

Bai thyc hanh s6 6

Bai thuc hanh s@ 7

Bai thyc hanh s6 8

Bai thuc hanh s6 9

Chuong 3: Thiét ké mach sb
trén FPGA

Muc tiéu chwong:

Sau khi hoc xong chuong
nay, sinh vién dat dugc céc
yéu cau co ban sau:

- Trinh bay dugc tong quan
vé ASIC/ASIP, FPGA.

- Trinh bay dugc ciu truc,
qué trinh 13p trinh FPGA,
FPGA cua Xilinx va Altera.
Noi dung cu thé:

3.1. Tong quan vé kién tric
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 triic chi tiét Xilinx
FPGA

3.2.1. Khéi logic kha trinh

20
(10LT,
10TH,)

Thuyét trinh; Té chirc
cho sinh vién tranh
luin; T6 chirc hoc theo
nhom

- Gidng vién:

+ Giai thich cac khai niém

+ Pua ndi dung tranh luén.
+ Giao bai tap cho cac nhom.
- Sinh vién:

+ Poc trudc tai li€u:

[1]: Chuong 3;

[3]: Chuong 4.

+ Lang nghe, ghi chép,
tranh ludn va phan bién.

+ Lam bai tip theo
nhoém trong [1]: Chuong
3, bai 3.1-3.5.

CDR1.2,
CDbR1.3,
CDbR2.1,
CDbR2.2,
CDbR2.3,
CDR3.1,
CDR3.2,
CDR3.3.




TT

Noi dung gidng day

CDR

S6 tiét | Phwong phap day-hoc N
hoc phan

3.2.2. Khéi diéu khién vao ra
3.2.3. Hé théng két ndi kha trinh
3.2.4. Cac phan tir khac cua
FPGA

3.3. Quy trinh thiét ké FPGA
bing ISE

3.3.1. M0 ta thiét ké

3.3.2. Toéng hop thiét ké

3.3.3. Hién thuc hoa thiét ké
3.3.4. C4u hinh FPGA

3.3.5. Kiém tra thiét ké trén

FPGA
3.4. Mot sb vi du thiét ké trén
FPGA bing ISE

3.4.1. Thiét ké khdi nhan
thong tin UART

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

3.4.3. Thiét ké khoi 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 thuc hanh sé 10
Bai thue hanh sé 11
Bai thue hanh s6 12
Bai thue hanh sé 13
Bi thue hanh s6 14

KT.HIEU TRUONG

Thi Kim Nguyén

Hai Duong, ngay 24 thang 9 nam 2020
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