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1.

PHAN L. TRICH LUQC PE CUONG CHI TIET MON HQC
Thoéng tin chung
Péi twgng dao tao: Cong nghé thdng tin
Tén mdn hoc: Pién tir twong tw _ Pién tir 56

S6 TC, so tiét: 3

2. Muc tiéu chung:
M1 Ve kién thic:

LGi6i thiéu mot cach hé théng cac phan tir co ban trong cac mach cong
logic, co s& dai s6 Boole.

-Phan tich va thiét ké mach logic t6 hop.

-CAu tao va nguy@n tac hoat dong cua céc loai Flip-Flop

_Phan tich va thiét ké mach logic t6 hop

LC6 du kién thire co ban dé c6 thé hoc tét nhitng hoc phan tiép theo.

M2 |-Sinh vién nam duoc ki nang phan tich va thiét ké mach logic to hop

-Biét sir dung mot sé phan mém md phong dé mo phong cac mach trén.

M3 |-Coy thirc chu dong hoc tap; hoan thanh cac nhiém vu dugc giao (lam bai
tap, doc tai liéu, ...).

-Tich cuc tham gia cac hoat dong trén laop.

-Co thai d6 nghiém tuc va cham chi trong hoc tap, manh dan ap dung cac
kién thirc cua hoc phan vao thuc té; co thoi quen can than khi phan tich
va thiét ké mach dién tu sb.

-C6 tinh sang tao, ham hoc hoi, tim hiéu cac phan mém md phong.

3. Noi dung mén hoc

ST

Phan bé theo tiét

N@i dung Lén I6p TH | Cong
L |BT|TH
n




Phan 1: Pién tir twong tw

Chuongl : KHAI NIEM CHUNG VA CO SO
PHAN TICH MACH PIEN TU TUONG TU.

1.1. Nhitng khai niém chung vé mach dién t,
phuong phap nghién ctru cdc mach tuyén tinh
va phi tuyén.

1.2.Dic tinh co ban va céc tham sb cua
transistor.

1.2.1. Transistor Iudng cuc.
1.2.2. Transistor don cuc.

Bai thi nghiém 1: nhan biét linh kién dién tt

Chuwong 2: NGUON CUNG CAP VA ON
PINH CHE PQ CONG TAC CHO CAC
TANG KHUECH PAI DUNG
TRANSISTOR.

2.1.Nguon cung cap.
2.2.Céc tham s6 mét chiéu.
2.3. Phuong phap on dinh diém 1am viéc tinh cho
transistor ludng cuc.
2.4.Phuong phap cung cap nguon va 6n dinh
diém lam viéc tinh cho transistor don cuc.
Bai tap.

Bai thi nghiém 2: Ngudn 6n &p mét chiéu

Chuong 3: MACH KHUECH PAI TIN HIEU
NHO TAN SO THAP DUNG TRANSISTOR.

3.1. Phuong phép phan tich tang khuéch dai tin
hiéu nho.

3.2. So d6 emiter chung va source chung .

3.3.S0 dd colecter chung va drain chung.

3.4. So d6 bazo chung va gate chung.

3.5. Cac so do dac biét ding transistor.

3.6.Mach khuéch dai vi sai.

3.7.Cac mach ghép tang.




Bai tap
Bai thi nghiém 3: Mach khuéch dai dung
transistor.

Chuong 4: KHUECH PAI CONG SUAT

4.1. Khai niém chung vé mach khuéch dai cong
SUAL.

4.2.Mach khuéch dai céng suit don.

4.3. Mach khuéch dai cong suat day kéo.

Bai thi nghiém 4: Mach khuéch dai cong suat

Chuong 5: MACH KHUECH PAI THUAT
TOAN VA UNG DUNG.

5.1.Khai niém chung vé mach khuéch dai thuat
toan.

5.2.Céc so do co ban dung khuéch dai thuat
toan.

5.3.Cau tric cua bo khuéch dai thuat toan.

5.4. khai niém chung vé cac mach tinh toan va
diéu khién ding khuéch dai thuat toan.

5.5. cach mach tinh toan tuyén tinh.

5.6. cAc mach tinh toan va diéu khién phi tuyén
lién tuc.

5.7.Mach phi tuyén khéng lién tuc.

5.8.Cac loai mach loc tich cuec.

Bai tap
Bai thi nghiém 5: Mach khuéch dai va tinh toan
dung khuéch dai thuat toan.

Kiém tra giira hoc phan

Chuong 6: CAC MACH TAO DAO PONG.

6.1.Khai niém chung cia mach tao dao dong.
6.2. Diéu kién tao dao dong.

6.3. On dinh bién do va tan s6 dao dong.
6.4.Phuong phap tinh toan mach dao dong.




6.5.C4c loai mach tao dao dong.
6.6.Cac mach tao dao dong dung thach anh.
6.7.Mach dao dong RC

Bai thi nghiém 6: Mach tao tin hiéu.

Chuong 7: MACH CHUYEN POI TUONG
TU-SO VA CHUYEN POI SO-TUONG TU.

7.1. Co so ly thuyét.
7.2.Cac phuong phap chuyén d6i tuong tu-sd.
7.3.Cac phuong phap chuyén d6i sé- tuong tu.

Phan 2: Dién tir s

Chuong 1: KIEN THUC CO BAN VE PIEN
TU SO.
1.1. HE THONG PEM VA MA
1.1.1. Cac hé dém théng dung.
1.1.2. Chuyén dbi giita cac hé dém.
1.1.3. Céc phép toan s6 hoc trong hé dém co s6
2.
1.1.4. Biéu dién va céac phép toan vai sé nhi
phan c6 dau.
1.1.5. Mot s6 ma thong dung.
1.2. DAl SO BOOLE.
1.2.1. Mot s6 khai niem.
1.2.2. Biéu di&n ham logic.
1.2.3. Céc tinh chat cua dai s6 Boole.
1.2.4. Céc dang chuan caa ham logic.
1.2.5. Rut gon ham logic.
1.3. CAC CONG LOGIC VA PHAN TU NHO
CO BAN.
1.3.1. Céc cong logic co ban.
1.3.2. Céc phan ti nhé co ban.
1.3.3. Mot s6 vi mach thuc hién chirc nang
cong logic va phan ta nho.

Bai tap.




Bai thi nghiém 1: Khao sat cac cong logic va
phan tir nhd co ban

Chuong 2: MACH LOGIC TO HQP VA
MACH DAY.

2.1. MACH LOGIC TO HQP
2.1.1. Khai niém va md hinh toan hoc mach
logic t6 hop.
2.1.2. Phan tich mach logic tb hop.
2.1.3. Thiét ké mach logic t6 hop.
2.1.4. Thiét ké mot s6 mach logic to hop
thong dung.
2.2. MACH DAY.
2.2.1. Khai niém va mé hinh toan hoc mach
day.
2.2.2. Mot s6 tng dung cua mach day.
Bai tap.

Bai thi nghiém 2: Mach giai ma va mé hoa

Tong cong
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PHAN II. PHAN RA CHUAN PAU RA HQC PHAN

1. Cac chuan dau ra dwoc danh gia

TT| Ky Chuan dau ra
hiéu
1 | CLO1 | Hiéu va phan tich duoc mot sé mach dién tir twong tu
2 | CLO2 | Phan tich dugc mach logic t hop.
3 | CLO3 | Thiét ké dugc mach logic td hop.

2. Cac nhom cau hoi

TT| Ky Nhom cau héi Cap do
higu
1 1 | CLOL. HIEU VA PHAN TICH PUQC MQT SO
MACH DPIEN TU TUONG TU.
2 | 1.1 | Nh6m cau héi nhan biét
3 | 1.1.1 | Linh kién ban dan Transistor NB
4 | 1.1.2 | Phuong phéap cap nguon/phan cuc NB
5 | 1.1.3 | Phuong phap bién ddi so d6 tuong duong NB
6 | 1.1.4 | Tham s6 tré khang cia mach khuéch dai tin hiéu nho NB
tan so thap
7 | 1.15 | Tham sb hé sé khuéch dai cia mach khuéch dai tin hiéu NB
nho tan so thap
8 | 1.1.6 | Cac mach ghép tang NB
1.1.7 | Mach khuéch dai céng sut NB
10 | 1.1.8 | Mach khuéch dai thuat toan NB
11 | 1.1.9 | Mach tu tao dao dong NB
12 | 1.2 | Nhém cau héi théng hiéu
13 | 1.2.2 | Ché @6 6n dinh diém 1am viéc tinh TH
14 | 1.2.2 | Ché d¢ hoat dong cia mach khuéch dai tin higu nho tan TH
s0 thap dung Transistor ludng cuc
15 | 1.2.3 | Ché d¢ hoat dong ciia mach khuéch dai tin higu nho tan TH
so thap dung Transistor don cuc
16 | 1.2.4 | Ché @6 hoat dong ciia mach khuéch dai cong suat don TH




TT| Ky Nhém cau héi Cap do
hi¢u

17 | 1.2.5 | Ché d6 hoat dong cua mach khuéch dai cong suat day TH
kéo

18 | 1.2.6 | Ché do hoat dong cua mach khuéch dai thuat toan phi TH
tuyeén

19 | 1.2.7 | Ché d¢ hoat dong ciia mach khuéch dai thuat toan TH
tuyen tinh

20 | 1.2.8 | Ché @6 hoat dong caa mach tu tao dao dong LC TH

21 | 1.2.9 | Ché @6 hoat dong ctia mach ty tao dao dong RC TH

22 | 1.3 | Nhom cau héi van dung

23 | 1.3.1 | Bai toan xac dinh gia tri dong dién VD

24 | 1.3.2 | Bai toan xac dinh gid trj dién ap VD

25 | 1.3.3 | Bai toan xac dinh tré khang vao VD

26 | 1.3.4 | Bai toan xac dinh tré khang ra VD

27 | 1.3.5 | Bai toan x4c dinh hé s khuéch dai dong dién VD

28 | 1.3.6 | Bai toan xac dinh hé s khuéch dai dién ap VD

29 | 1.3.7 | Bai toan x4c dinh hé s khuéch dai cong suat VD

30 | 1.3.8 | Bai toan x4c dinh hé sb khuéch dai cua mach khuéch VD
dai thuat toan co ban

31 | 1.3.9 |Bai toan xac dinh hé so khuéch dai ciia mach khuéch VD
dai thuat todn tuyen tinh, phi tuyén

32 | 1.3.10 | Bai toan xéc dinh tan s dao dong caa mach dién tu VD

33| 2 |CLO2. PHAN TiCH PUQC MACH LOGIC TO VD
HOP

34 | 2.1 | Nhom cau héi vé nhan biét cac cong logic dai s6 co NB
ban

35| 2.2 |Nhom cac cau héi tim biéu thire déo, biéu thirc doi | TH
ngau

36 | 2.2.1. | Nhdm cau hoi tim biéu thie dao caa ham logic TH

37 | 2.2.2. | Nhdm cau hoi tim biéu thie d6i ngau TH

38 | 2.3. |Tim biéu thirc dang tuyén (SoP) chuan, hdi (POS) TH
chuan:

39 | 2.3.1. | Tim biéu thtrc dang tuyén (SOP) chuan TH




TT| Ky Nhém cau héi Cap do
hi¢u

40 | 2.3.2 | Tim biéu thirc dang hdi (PoS) chuan TH

41| 24 |Nhém céac cau héi chuyén doi qua lai giita cac TH
phwong phap bieu dien ham logic:

42 | 2.4.1 | Nhoém cau hoi chuyén doi vé phuong phap biéu dién TH
ham baéi bang trang théi

43 | 2.4.2 | Nhoém cau hoi chuyén doi vé phuong phap biéu dién TH
ham baoi bang Karnaugh

44 | 2.43 | Nhém cau hoi chuyén doi vé phuong phap biéu dién TH
ham bai gian do thoi gian

45 | 2.4.4 | Nhém cau hoi chuyén doi sang cac phuong phap biéu VD
dien tir mach logic

46 | 2.5 | Cau héi xac dinh gia tri dau vao ciaa mach té hep TH
va nhan dién chire ning IC

47 | 2.5.1 | Nhom cau héi xac dinh gia tri dau vao caa mach td hop TH

48 | 2.5.2 | Nhom céu hoi nhan dién chirc nang IC TH

49 | 2.6 | Nhém cau héi phan tich chirc ning ciia mach to hep TH
dung cac cong logic co ban

50 | 2.6.1 | Nhém cau hoi phéan tich chirc ning mach to hop sir TH
dung céc cong logic co ban

51 | 2.6.2 | Nhdm cau hoi phan tich chitc nang mach t6 hop s TH
dung cé&c IC

52 | 2.7 | Nhom cau héi phan tich chire nang cua mach Mux VD

53 | 2.8 | Nhom céau héi phan biét mach Mealy va Moore TH

54 | 2.9.1 | Nhém cau héi viét phwong trinh trang thai tiép theo VD

55 | 2.10 | Nhém cau héi vé bai toan chia tan VD
CLO3. THIET KE PUQC MACH LOGIC TO

56 3
HQP

57 | 3.1 | Nhom cau héi ghép cac cong logic cé ban TH
Nhom cau héi khéi niém ve cc phan tir nhé coban, | NB

58 | 3.2 | phwong thuc hoat dgng cac phan tir nhé co ban,
xung dong bg.

59 | 3.3 | Cau héi vé rut gon ham logic

60 | 3.3.1 | RGt gon tir biéu thire dai s6 TH




TT| Ky Nhém cau héi Cap do
hi¢u

61 | 3.3.2 | Rut gon tir bang Karnaugh TH

62 | 3.3.3 | Rut gon tir nhitng ham khong xac dinh TH

63 | 3.3.4 | Rut gon tir bang trang thai TH

64 | 3.3.5 | RGt gon biéu thic tir mach vé VD

65 | 3.3.6 | RUt gon biéu thic tir mach giai ma 3-8 duong VD

66 | 3.4 | Nhom cau héi vé tim nhitng biéu thic KHONG VD
twong dwong

67 | 3.5 | Nhom cau héi tir phwong phap biéu dién khac nhau VD
vé mach logic

68 | 3.6 | Nhom cau héi thiét ké mach tir biéu thic logic VD

69 | 3.6.1 | Nhdm cau hoi thiét ké mach sir dung cong logic VD
AND OR

70 | 3.6.2 | Nhdm cau hoi thiét ké mach st dung cong logic VD
OR_AND

71| 3.7 |Nhom cau héi thiét ké mach chi sir dung cong VD
NAND

72 | 3.7.1. | Nhém cau hai tir biéu thac thiét ké mach chi su dung VD
cong NAND

73 | 3.7.2 | Nhém cau hoi tir mach v& thict ké mach chi st dung VD
cong NAND

74 | 3.8 | Nhom cau héi thiét ké mach t6 hep sir dung cong VD
NOR

75 | 3.9 | Nhom cau héi thiét ké mach to hep bang cac IC cho VD
truoc.

76 | 3.9.1 | Nhom cau hoi thiét ké mach sir dung 74L.S138 VD

77 | 3.9.2 | Nhém cau hoi thiét ké mach té hop st dung mach Mux VD
8-1

78 | 3.10 | Nhoém cau héi tim biéu thire twong ng véi mach VDC

logic ciia ham 4 dau vao sir dung mach Mux 4 -1

Tong
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PHAN III. MA TRAN DE THI

Tong sb cau hoi: 50 cau. Thoi gian 1am bai: 70 pht.

Tai liéu duoc phép st dung: Khéng

Céu trac deé thi:

PHAN 1: PIEN TU TUONG TU

Ky Nhom cau héi Cap| S6
hi¢u do | luwong
1 | CLOL. HIEU VA PHAN TiCH BUQC MQT SO
MACH DIEN TU TUONG TU'
1.1 | Nhoém cau héi nhan biét
1.1.1 | Linh kién ban dan Transistor NB 1
1.1.2 | Phuong phap cap nguon/phan cuc NB | 1
1.1.3 | Phuong phap bién ddi so dd twong duong NB | 1
1.1.4 | Tham sb tré khang cia mach khuéch dai tin higu nho | NB 1
tan so thap
1.1.5 | Tham sb hé sér khgéoh dai ctia mach khuéch dai tin NB 1
hiéu nho tan so thap
1.1.6 | Cac mach ghép tang NB | 1
1.1.7 | Mach khuéch dai cong suat NB 1
1.1.8 | Mach khuéch dai thuat toan NB | 2
1.1.9 | Mach tu tao dao dong NB 1
1.2 | Nhém cau héi thdng hiéu
1.2.1 | Ché d6 6n dinh diém Iam viéc tinh TH 2
1.2.2 | Ché d¢ hoat dong cua mach khuéch dai tin higunho | TH 1
tan so thap dung Transistor ludng cuc
1.2.3 | Ché d¢ hoat dong cua mach khuéch dai tin higunho | TH 1
tan so thap dung Transistor don cuc
1.2.4 | Ché d6 hoat dong ciia mach khuéch dai cong suat TH 1
don
1.25 | Ché do hoat dong ciia mach khuéch dai cong suat TH 1
day kéo
1.2.6 | Ché d¢ hoat dong cua mach khuéch dai thuat toan TH 1
phi tuyen

11



Ky Nh6ém cau héi Cap| S6
hi¢u do | lwong
1.2.7 | Ché do hoat dong cua mach khuéch dai thuattoan | TH | 1

tuyén tinh
1.2.8 | Ché do hoat d¢ong cua mach tu tao dao dong LC TH 1
1.2.9 | Ché do hoat d¢ong cua mach tu tao dao dong RC TH 1
1.3 | Nhom céu héi van dung
1.3.1 | Bai toan xac dinh gia tri dong dién VD 1
1.3.2 | Bai toan xac dinh gia tri dién ap VD 1
1.3.3 | Bai toan xac dinh tro khang vao VD 1
1.3.4 | Bai toan xac dinh tro khang ra VD 1
1.3.5 | Bai toan xac dinh hé sé khuéch dai dong dién vD | 1
1.3.6 | Bai toan xac dinh hé s khuéch dai dién ap vD | 1
1.3.7 | Bai toan xac dinh hé sé khuéch dai céng suat VD | 1
1.3.8 | Bai toan xac dinh hé s6 khuéch dai cia mach khuéch | VD | 1
dal thuat toan co ban

1.3.9 | Bai toan xéac dinh hé so khuéch dai cia mach khuéch | VD | 1
dai thuat toan tuyen tinh, phi tuyén

1.3.10 | Bai toan xac dinh tan s6 dao dong cua mach diénte | VD | 1

12



Ky Nhém cau héi Cap | S6 lwong
hi¢u do
2 | CLO2. PHAN TiCH PUQC MACH LOGIC TO
HQP
2.1. | Nhém cau héi vé nhan biét cac cong logic dai so co NB 1
ban
2.2. | Nhom cac cau héi tim biéu thire ddo, bieu thire doi | L |
ngau
2.2.1. | Nhom cu hoi tim biéu thirc dao TH .
2.2.2. | Nhém cau hoi tim biéu thuc d6i ngau TH
2.3. | Tim biéu thirc dang tuyén (SoP) chuan, hdi (PoS) TH
chuan
2.3.1. | Tim biéu thirc dang tuyén (SoP) chuan TH .
2.3.2. | Tim biéu thic dang hoi (PoS) chuan TH
2.4. | Nhém céac cau héi chuyén ddi qua lai giira cac
ad ot L yen 4 TH
phwong phap bieu dien ham logic:
2.4.1. | Nhém cau hoi chuyén doi vé phuong phép biéu dién
X A e TH
ham béi bang trang thai
2.4.2. | Nhém cau hoi chuyén doi vé phuong phéap biéu dién
X i tes TH
ham béi bang Karnaugh L
2.4.3. | Nhom cau hoi chuyén doi vé phuong phép biéu dién
5 R iy TH
ham bai gian do thoi gian
2.4.4. | Nhém cau hoi chuyén d6i vé phuong phap biéu dién TH
ham béi mach logic
2.5 | Nhom cau héi xac dinh gia tri dau vao cia mach té
A 4in LD TH
hop va nhan dién chirc ning IC
251 | Nhém cu héi xac dinh gié tri dau vao caamachté hop | TH
2.5.2 | Nhdm céu hoi nhan dién chirc nang IC TH 1
2.6 | Nhom cau héi phan tich chirc ning mach té hop sir
Lz . .S TH
dung cac cong logic co banva IC
2.6.1 | Nhom cau hoi phan tich chue ning mach t6 hop sur T™H
dung cac cong logic co ban .
2.6.2 | Nhom cau hoi phan tich chirc nang mach t6 hop st TH
dung cac IC
2.7 | Nhom cau héi phan tich chire nang cia mach Mux VD 1
2.8 | Nhom cau heéi phan biét mach Mealy va Moore TH 1
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Ky Nhom cau héi Cap | S6 lwong
hi¢u do
2.9 | Nhém cau héi viét phuong trinh trang thai tiép theo VD .
2.10 | Nhém cau hoi vé bai toan chia tan VD
3 | CLO3. Thiét ké dwoc mach logic to hep
3.1 | Nhém cau héi ghép cac cong logic co ban NB 1
3.2 | Nhoém cau héi khai niém vé cac ph?m tir nhé co ban,
phwong thic hoat dgng cac phan tir nhé co ban, | NB 1
xung dong bg.
3.3 | Cau hai vé rat gen ham logic TH
3.3.1 | RGt gon tir biéu thire dai 6 TH .
3.3.2 | Rat gon tur bang Karnaugh TH
3.3.3 | RUt gon tir nhitng ham khong xac dinh TH .
3.3.4 | Rut gon tir bang trang thai TH
3.3.5 | RGt gon biéu thirc tir mach vé TH .
3.3.6 | RGt gon biéu thuc tir mach giai ma 3-8 dudng TH
3.4 | Nhoém cau héi vé tim nhitng biéu thirce KHONG VD
twong dwong 1
3.5 | Nhoém cau héi tir phwong phap biéu dién khac nhau VD
vé mach logic
3.6 | Nhom cau héi thiét ké mach tir biéu thirc logic VD
3.6.1 | Nhém cau hoi thiét ké mach st dung cong logic
AND_OR vD
36.2 | Nndbm cau hoi thiét ké mach sir dung cong logic .
OR_AND vD
3.7 | Nhém cau héi thiét ké mach chi sir dung cong NAND | VD
3.7.1. | Nhém cau hoi tir biéu thirc thiét ké mach chi sir dung
2 VD
céng NAND ,
3.7.2 | Nhém céu hoi tir mach v& thiét ké mach chi st dung VD
céng NAND
3.8 | Nhom cau héi thiét ké mach té6 hep sir dung cong
VD 1
NOR
3.9 | Nhom cau héi thiét ké mach té hop bang céac IC cho .

truoc.
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Ky Nhom cau héi Cap | S6 lwong

hi¢u do

3.9.1 | Nhém cau hoi thiét ké mach st dung 74LS138 VD

3.9.2 | Nhém cau hoi thiét ké mach t6 hop str dung mach Mux VD 1
8-1

3.10 | Nhém cau héi tim biéu thire twong wng véi mach VDG .
logic ciia ham 4 dau vao sir dung mach Mux 4 -1

Téng 50
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