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1. Tén hoc phan: Thiét ké mach tich hop s6
2. Mi hoc phin: DTVT 113
3. S6 tin chi: 3 (2,1)
4. Trinh d¢ cho sinh vién: Nam thir 4
5. Phan bd thoi gian:
- Lén 16p: 30 tiét 1y thuyét; 30 tiét thyc hanh
- Tu hoc: 90 gio
6. Diéu kién tién quyét: bién tir s, k¥ thuat 1ap trinh.

7. Giang vién:

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

8. M ta noi dung ciia hoc phan:

Hoc phan Thiét ké mach tich hop sb 1a hoc phan chuyén nganh trong noi dung
dao tao nganh Cong nghé k¥ thuat dién tir - vién thong. Hoc phan nay bao gdm nhiing
kién thic vé phuong phéap thiét ké mach logic t6 hop st dung ngén ngit mé ta phan
ctmg cho vi mach tich hop téc do cao (VHDL: Very high - speed integrated circuit
hardware description language). Thong qua chwong trinh hoc, sinh vién c¢6 thé van
dung céc Iénh VHDL dé thiét ké mach tich hop s6 va vi diéu khién mém cho qué trinh
xtr 1y dir liu mot cach linh hoat trong qué trinh lap trinh ing dung va diéu khién hé
théng.

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

Muc Mikc dd theo | Phan bd myc tiéu
tié.u Mo ta thang do hoc phan
Bloom trong CTDT
MTI Kién thirc
MT1.1 Céii dét duoc phﬁn.mém 1ap trinh va 5 (1.2.1.1b]
mo phong ModelSim




Muc
tiéu

Mo ta

Mirc d¢ theo
thang do
Bloom

Phan b6 muc tiéu
hoc phz}‘m
trong CTDT

MT1.2

Phan tich cidc mach logic t6 hop,
mach day, cac ca phap cua ngoén ngir
VHDL dé thiét ké cac mach logic to

hop, mach day, vi di€u khién mém.

[1.2.1.2a],
[1.2.1.2b]

MT2

Ky ning

MT2.1

Van dung duoc ngdn ngir 1ap trinh
VHDL dé thiét ké cac mach logic t0
hop va mach day.

[1.2.2.1]

MT2.2

Phan tich, xay dung chuong trinh
thiét ké mach logic diéu khién vao/ra
dung ngén ngtt VHDL.

[1.2.2.2]

MT2.3

Phan tich, xay dung chuong trinh
thiét ké vi diéu khién mém ding
ngon ngir VHDL.

[1.2.2.2]

MT3

Mikc tu chi va trach nhiém

MT3.1

Hinh thanh tu duy phan tich céac
mach logic td hop, mach day, mach
logic vao/ra, vi diéu khién mém
bang ngdn ngit VHDL va phan mém
1ap trinh va mo6 phéng ModelSim.

[1.2.3.2]

MT3.2

Co6 thai do lam viéc tich cuc, doc
1ap, nghiém chinh trong viéc dy giod
hoc trén 16p va gid ty hoc, chuan bi
t6t cac cdu hoi trudc khi 1én 16p.
Tham gia day du va lam tét cac bai

tap 1y thuyét va cac bai thyc hanh.

[1.2.3.1]

MT3.3

Tuan tha dung trinh ty 14p trinh
VHDL trong thiét ké mach logic, vi
diéu khién mém bang ngdn ngir
VHDL.

[1.2.3.2]




9.2. Chudn dau ra
Su phu hop cia chuan dau ra hoc phan véi chuan dau ra cua chuong trinh dao

tao:
Phan bo
CDR hoc . Thang do | CDR hoc
N Mo ta A
phan Bloom | phan trong
CTPbT
CDR1 Kién thirc
CBRI1 Phe:m tic}~1 dugc dac diém, cac cu phap 1énh cua 4 (2.13]
ngdn ngt VHDL.
CBR1.2 Phan tifh Va:1 thiét Aké’ du;c_yc mach logic t6 hop, 4 2.14]
mach day dung ngon ngr VHDL.
Phan tich va thiét ké duoc cac mach logic
CBR13 vao/ra VéAVi diéu khié.n mém dung ngdn ngir 4 (2.14]
VHDL trén FPGA (Field-programmable gate
array).
CDR2 Ky niang
Xac dinh duoc cac 161 phan cimg va phan mém
CPR2.1 |thudong xdy ra trong mach logic t0 hop va 3 [2.2.2]
mach day.
Ap dung cic cG phap lénh cioa ngén ngit
CPR2.2 | VHDL dé thiét ké mach logic td hop va mach 4 [2.2.3]
day.
Ap dung dugc cac ct phap lénh ciia ngdn ngir
CPR2.3 | VHDL dé thiét ké mach logic vao/ra va vi diéu 4 [2.2.3]
khién mém trén FPGA.
CDR3 Mikc tw chi va trach nhiém
Co6 nang luc lam viéc doc 1ap, lam viéc theo
CDR3.1 nhom tror{g Viéf} pf,lﬁl’l tif:’h, thiét ké IA)hﬁnAcfrnfg, 4 (2.3.1]
chuong trinh va danh gia, dua ra két luan cac
cong vi¢c cuia nhom.
CDR3.2 Cé? kha .rAléng dinh hlrrc'rng, da’tn. flét, ’giém. fét cac 4 2.3.2]
thanh vién trong nhom thuc hién cadc nhiém vu.
C6 kha ning dinh huéng, dua ra két luan chuyén
CDR3.3 | mon va bdo vé dugc quan diém cé nhéan trudc cac 4 [2.3.3]

thanh vién trong nhom.




10. Ma tran lién két ndi dung véi chuin diu ra hoc phén:

TT

Noi dung hoc phéan

Chuan dau ra ciia hoc phan

CDbR1

CDR2

CDR3

CBbR
1.1

CbR
1.2

CbR
1.3

CbR
21

CbR
2.2

CbR
2.3

CBbR
31

CbR
3.2

CbR
33

CHUONG 1. TONG
QUAN VE THIET KE
MACH TiCH HQP SO
1.1. Tong quan vé thiét ké
mach logic sd.

1.2. Thiét ké mach logic
sb str dung IC roi rac.

1.3. Thiét ké mach logic
s6 sir dung PLD.

Bai thyc hanh s6 1.

CHUONG 2. NGON
NGU VHDL

2.1. Gi6i thi€u ngdén ngir
VHDL.

2.2. CAu tric code

2.3. Cac kiéu dit liéu
2.4. Céac phép toan va
thudc tinh.

2.5. Cac phat biéu trong
architecture.

2.6. M6 phong ngdn ngir
VHDL trén modelsim.
Bai thuc hanh s6 2.

CHUONG 3. CONG
NGHE FPGA

3.1. Téng quan vé
ASIC/ASIP.

3.2. Tong quan vé FPGA.
3.3. Céu tric FPGA.

3.4. Qua trinh lap trinh
FPGA.

3.5. FPGA cua Xilinx

3.6. FPGA cua Altera

3.7. Thyc hién FPGA bang
phan mém hd trg trén cac
Kit phat trién.

Bai thyc hanh s6 3.

Bai thuc hanh s6 4.

Kiém tra giita hoc phan
(Hinh thirc thyc hanh)

CHUONG 4. THIET KE
MACH LOGIC TO
HQP




Chuén dau ra ciia hoc phin

A CDbR1 CDbR2 CDR3
TT N6¢i dung hoc phan

CDR | CDR | CBR | CDR | CDR | CBR | CBR | CBR | CDR
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 33

4.1.Tong quan vé mach
logic t6 hop

4.2. Mot s6 mach logic to
hop co ban

4.3. Thiét ké mach t6 hop
bang VHDL

4.4. Mot s6 vi du minh
hoa.

Bai thyc hanh s6 5

5. | CHUONG 5. THIET KE
MACH LOGIC TUAN
TY

5.1. Tong quan vé mach
tuan tu (mach diy).

5.2. Mot s6 mach day co
ban.

5.3. Thiét ké mach diy
theo VHDL.

5.4. Vi du minh hoa.

Bai thyc hanh s6 6

Bai thuc hanh s6 7

6. | CHUONG 6. XAY
DUNG HE NHUNG
6.1. Tong quan vé hé
nhung.

6.2. Xy dyng vi diéu
khién mém. X X X X X X X
6.3. Thiét ké mot s giao
tiép vao/ra.

6.4. Vi du minh hoa

Bai thyc hanh s6 8

Bai thyc hanh s6 9

11. Panh gia hoc phén
11.1. Kiém tra va ddnh gid trinh dp

Chuén diu ra Mirc d§ thanh thao dwgc danh gia béi
CbR1 Kiém tra thudng xuyén
CbR2 Thao luan nhém, kiém tra gifra hoc phén
CDR3 Thi két thuc hoc phan

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

thang diém chit va thang diém 4




STT Piém thanh phin Quy dinh Trong | Ghi
i) chu
Piém thuong xuyén, danh gia
1 | nhan thirc, thai do thao luan, 01 diém danh gia trd 1én 20%
chuyén can, 1am bai tip & nha.
Kiém tra gitta hoc phan 01 bai thyc hanh 90 30%
3 | Thi két thac hoc phan 01 bai thyc hanh 90 50%

11.3. Phwong phap danh gia

- Piém thudng xuyén, danh gia nhan thirc, thai do thao luan, chuyén can cia sinh
vién dugc danh gia thong qua y thirc hoc tap, ti I¢ hién dién cia sinh vién trén 16p, tinh
than, tac phong xay dung bai, ty hoc, hoat dong nhoém.

- Kiém tra gitta hoc phﬁn theo hinh thirc thuc hanh duoc thuc hién sau khi hoc
xong chuong 3. Ciu tric dé kiém tra bao gdm 2 ciu héi. Piém chdm dugc danh gia
theo déap an.

- Thi két thiic hoc phﬁn theo ké hoach, tién d6 dao tao. Sinh vién dugc phu dao it
nhét 1 budi trude khi thi. Bé thi dugce chon ngﬁu nhién trong bd dé thi va duoc thuc
hién theo dung quy dinh. Cau tric dé thi bao gdm 2 céu héi. Piém chim duoc danh gia
theo dép an.

12. Phwong phap day va hoc

- Phuong phap day: Phuong phap truc quan, thuyét trinh, giang giai, dam thoai,
thao tic mau.

- Phuong phép hoc: Phuong phép hoc nhém, thao ludn nhom..

13. Yéu cau hoc phin

- Yéu ciu vé nghién cuu tai liéu: Poc cac tai licu vé cic mach logic td hop, mach
diy, FPGA va trinh ty 1ap trinh thiét ké cac mach logic t6 hop, mach day, cac diéu
khién vao/ra va vi diéu khién ludng bang ngon ngir VHDL.

- Yéu cau vé 1am bai tip: Lam day du cac bai tip va cac cha dé tu hoc theo nhom

- Yéu cau vé thai do hoc tap: Chuén bi déy du tai li¢u va dung cu trudc khi dén
16p. Ghi chép va tich cuc 1am bai tap va cac chii dé ty hoc, tu nghién ciru

- Yéu cau vé chuyén can: Sinh vién tham du it nhat 80% thoi luong hoc phan
theo quy ché

- Yéu cau vé kiém tra giita khoc phan va thi két thic hoc phan: Sinh vién thuc
hién theo quy ché.

14. Tai liéu phuc vu hoc phén:

- Tai liéu bt buéc:

[1]. Gido trinh Thiét ké mach logic t6 hop, Trudng Pai Hoc Sao Do.

- Tai liéu tham khdao:

[2] - Téng Vian On (2007), Thiét ké mach sé véi VHDL va Verilog, Nha xuit
ban Lao Pong Xa Hoi.




15. Noi dung chi tiét hoc phan:

2.6. M6 phoéng ngoén ngir

Ly Thue Tai liéu
TT NOi dung giang day thuyé ¢ hz‘uih d()? Nhi¢m vu cua sinh vién
] trwoc
CHUONG 1. TONG - Nghién ctu muc tiéu,
QUAN VE THIET KE chuong trinh, ké hoach day
MACH TICH HQP SO hoc phin.
Muyc tiéu chuong: ‘ - Chuén bj cac hoc liéu va
Trinh bay dugc tong quan ve phuong tién hoc tip can
thiét ké mach logic s0, trinh [1] thiét.
1. |ty thiet ké mach logic sb 2 2 ~ Poc ndi dung tai lidu [1] -
dung IC roi rac va PLD. T & i
A % Muc 1.1.
NoOi dung cu theé: .2 2 A
. N otz - Hiéu duogc tong quan vé
1.1. Tong quan vé thiét ké k1A X
. X thiét ké mach logic so.
mach logic s6. . . N
Bai thuc hanh s 1. - Hoan thanh 1/2 ndi dung
bai thuc hanh so0 1
- Chuan bj gido trinh, dung
cu phuc vu hoc tap
1.2. Thiét ké mach logic so - Poc ndi dung tai liu [1] -
st dung IC roi rac. Muc 1.2.1.3
g, |13 Thi®t ké mach logic s6 | 5 2 [1] |- Hidu duoc trinh tu thiét ké
st dung PLD. ’ ) h logic s6 sir d IC 1o
Bai thuc hanh sb 1 (Tiép Mach fogle S0 st dung 1. 101
theo) rac va PLD.
- Hoan thanh 1/2 ndi dung bai
thuc hanh s6 1 (Tiép theo)
CHUONG 2. NGON NGU
VHDL
Muyc tiéu chwong: - Chuén bi gido trinh, dung
Trinh bdy duge clu ric cu phue vy hoe tip.
lénh, cac kiéu dir li€u, cac n e
, , A A - Poc ndi dung tai li¢u [1] -
phép todn, thudc tinh va mod
phong ngdn ngit VHDL trén Muc2.1,2.2,2.3,2.4.
3 modelsim. 5 5 { - Hiéu duogc cau tric I¢nh,
" | Néi dung cu thé: 1] cac kiéu dir lidu, cac phép
2.1. Gi6i thi€u ngbn ngir toan va thudc tinh cta ngdn
VHDL. ngit VHDL.
2.2. Cau tric code. Hoan thanh 1/2 ndi dung bai
2.3. Céc ki€u du liéu hue hanh sé 2
2.4. Cac phép toan va thudc thuc hanh s0 2.
tinh.
Bai thuc hanh so 2.
2.5. Cac phat biéu trong - Chuan bi gido trinh, dung
4. | architecture. 2 2 [1] cu phuc vu hoc tap.

- Poc noi dung tai liéu [1] -




Tai lidu

Kit phat trién.
Bai thuc hanh s6 4

TT Noi dung giang day thﬁié ¢ E::; d()? Nhiém vu ctia sinh vién
truoc
VHDL trén modelrsim. , Muc 2.5, 2.6.
Bai thyc hanh s6 2 (Tiép - Hiéu dugc cac phat biéu
theo) trong architecture, trinh tu
mé phdéng ngoén ngir VHDL
trén modelsim
- Hoan thanh 1/2 ndi dung bai
thuc hanh s6 2 (Tiép theo)
CHUONG 3. CONG :
NGHE FPGA - Chuéan bi giao trinh, dung
Muc tiéu chwong: cu phuc vu hoc tap
- ‘Trinh bay duoc tong quan - Poc noi dung tai liéu [1] -
veé ASIC/ASIP, FPGA. Muc 3.1,3.2, 3.3, 3.4.
- Trinh bé,y dlIQ'C cau tI'l:lC, - Poc 1’161 dung tai lléu [2] _
5. | qua trinh 1ap trinh FPGA, 2 2 [1], [2] Muc 12.1.1.2.3
FPGA cua Xilinx va Altera. LT N
Néi dung cu thé: - Hiéu dugc tong quan veé
3.1. Tong quan vé ASIC/ ASIC/ASIP va FPGA.
ASIP. - Hoan thanh 1/2 ndi dung bai
3.2. Tong quan vé FPGA. thuc hanh s6 3.
Bai thyc hanh s6 3.
- Chuén bj gi4o trinh, dung
cu phuc vu hoc tp
) - Poc ndi dung tai li¢u [1] -
3.3. Cau truc FPGA. Muc 1.2.2
34, Qllé'l trinh lép trinh _ D()C 1’161 dung tai lléu [2] _
6. | FPGA. . ; 2 2 1], 2] Chuong 1, muc 1.1, 1.2
Bai thyc hanh so 3 (Tiép 2 U T
theo) - Hiéu duoc cau trac va trinh
tu lap trinh FPGA.
- Hoan thanh 1/2 ndi dung bai
thuc hanh s6 3 (Tiép theo)
- Chuan bj gido trinh, dung
cu phuc vu hoc tap
3.5. FPGA ciia Xilinx - Doc ndi dung tai licu [1] -
3.6. FPGA cua Altera Muc 3.5, 3.6, 3.7.
;| 3.7. Thyc hi¢n FPGA bang | > |y | Pee ndi dung tai licu [2] -
" | phan mém ho tro trén cac ’ Muc 1.2.2, 1.3.

- Hiéu duoc ciu tric FPGA
cua Xilinx va Altera.

- Hoan thanh ndi dung bai
thuc hanh sd 4.




Tai lidu

mach tuan tu va mot so
mach day co ban, phuong
phap thiét ké mach diy theo
VHDL.

TT Noi dung giang day thﬁié ¢ E::; d()? Nhiém vu ctia sinh vién
trwoc
CHUONG 4. THIET KE - Chuén bj gi4o trinh, dung
MACH LOGIC TO HQP cu phuc vu hoc tap.
Muyc tiéu chwong: _ Doc néi dung tai lidu [1] -
-Trinh bay dugc mot so
mach logic to hop va Muyc 4'1’.4'2' o
phuong phép‘thiét ké mach - Doc ndi dung tai ligu [2] -
g 10gA1F t6 hop ban%r VHDL. 5 5 (1. [2] Chuong 6, muc 6.2, 6.3, 6.4,
NOi dung cu the: 6.5, 6.6..
4-1: Tong quan v& mach - Hiéu duoc tong quan va
logic to hop L mdt s6 mach logic t6 hop.
4.2, MQ‘E s6 mach logic - Hoan thanh bai kiém tra
hop co ban o A
Kiém tra giita hoc phéan gitia hoc phan.
(Hinh thure thuc hanh)
- Chuan bj gido trinh, dung
cu phuc vu hoc tap.
- Poc ndi dung tai li¢u [1] —
Chuong 4, Muc 4.3
4.3. Thiét k& mach t& hop - Poc ndi dung tai ligu [2] —
9. | bang VHDL 2 2 [1],[2] | Chuong 6, muc 6.7, 6.8, 6.9.
Bai thyc hanh sé 5. - Hiéu duoc phuong phap
thiét ké mach t6 hop bang
VHDL.
- Hoan thanh 1/2 n¢i dung bai
thuc hanh sd 5.
- Chuan bj gido trinh, dung
cu phuc vu hoc tap.
- Poc noi dung tai liéu [1] -
4.4. Mot sb vi du minh hoa. Muc 44 )
10. | Bai thyc hanh so0 5 (Tiép 2 2 [1] - Hiéu dugc mot so vi du
theo) minh hoa vé thiét ké mach
logic bang VHDL.
- Hoan thanh 1/2 n¢i dung bai
thue hanh sb 5 (Tiép theo).
CHUONG 5. THIET KE - Chuén bi gi4o trinh, dung
MACH LOGIC TUAN TU cu phuc vu hoc tap
M}.‘c ﬁé‘“ chu’orng: . - DPoc nodi dung tai liéu [1] -
11 Trinh bay duoc tong quan vé ) ) [17.[2] | Muc 5.1.

- Poc ndi dung tai liéu [2] —
Chuong 7, muc 7.1.
- Hiéu duoc téng quan vé




Tai lidu

TT Noi dung giang day thﬁié ¢ E::; d()? Nhiém vu ctia sinh vién
truoc
Noi dung cu thé:‘ . mach tuan tu.
5.1. Tong quan vé mach tuan - Hoan thanh 1/2 ndi dung bai
tu (mach day). thuc hanh sb 6.
Bai thuc hanh s6 6 '
- Chuén bi gido trinh, dung
cu phuc vu hoc tép
- Poc ndi dung tai ligu [1] -
5.2. Mot s6 mach diy co Muc 5.2. B L
12 bé:r.l_ ‘ . . 5 5 (1. 2] - Poc t ndi dung tai liéu [2] —
Bai thyc hanh s6 6 (Tiép Chuong 7, muc 7.2, 7.3, 7.4.
theo). - Hiéu dugc mot sb mach diy
co ban.
- Hoan thanh 1/2 ndi dung bai
thue hanh s6 6 (Tiép theo).
- Chuan bj gido trinh, dung
cu phuc vu hoc tap
- Poc ndi dung tai li¢u [1] -
o Muc 5.3, 5.4.
5.3. Thiét ké mach day theo - Poc ndi dung tai licu [2] -
13. VHDL,' . 2 2 [1],[2] | Chuong 7, myc 7.3, 7.4.
5.4. Vi du minh hoa. 2 , )
Bai thuc hanh sé 7 ) H feu quu’qc cac thanh gl}l
diéu khién truyén thong noi
tiép.
- Hoan thanh ndi dung bai
thuc hanh sd 7.
CHUONG 6. XAY DUNG 7
HE NHUNG - Chuan bi gido trinh, dung
Muc tiéu chwong: cu phuc vu hoc tap
Trinh bay dugc tong quan Vé - Poc ndi dung tai liéu [1] -
hé nhi}ng, cac budc thiét ke Muc 6.1, 6.2.
14. “??t 50 .%130 ghén vao/ma, vi 2 2 [1] - Hiéu duoc téng quan vé hé
diéu khién mém. , i .
Noi dung cu thé: nhung,‘ p ‘hu’on.gq p h? p xay
6.1. Tong quan vé hé nhiing. dung vi diéu khién mém.
6.2. Xay dyng vi diéu khién - Hoan thanh ndi dung bai
meém. ) thuc hanh so6 8.
Bai thuc hanh so 8
6.3. Thiét ké mot sé giao - Chuan bj gido trinh, dung
15. tiép vao/ra. ) ) 1 cu phuc vu hoc tap

6.4. Vi du minh hoa
Bai thuc hanh s6 9

- Poc noi dung tai liéu [1] -
Muc 6.3, 6.4.

10




TT

Noi dung gidng day thuyét

Thue
hanh

Tai liéu
doc
truoc

Nhiém vu ctia sinh vién

- Hiéu duoc phuong phap
thiét ké mot sd giao tiép
vao/ra st dung VHDL.

- Hoan thanh ndi dung bai
thue hanh s6 9
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