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1. M6 phong la gi?

Noi dung

2. Giéi thiéu PM Electronics Workbench (EWB)

3. Str dung dong ho do
4. Muc dich moén hoc

5. Thuc hanh

- M6 phong duoc coi 1a mot
phuong phép n/c thuc
nghiém trén may tinh. Moi
quan h¢ gitta 3 pp nghién
cttu duogc chi ra 6 hinh bén.

Ly thuyét

| |

Mo phong Thuc nghiém

Quan hé giita 3 pp nghién ciru

- M6 phong cé vi tri trung gian giiia 2 pp (Ly thuyét &
Thuc nghiém), cé vai tro gan két cdc pp lai véi nhau
tao thanh bo 3 phuong phdp nghién citu cé hiéu quad

nhiéu bai todn phiic tap
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1. M6 phong la gi?

-Vi du: Mo phong dién cho ¢ hinh bén
1. PP 1y thuyét:
Theo dinh luat Om:
- S6 chi cua Ampe ké la 1A
-So chicaa Von kéla 6V
2. PP thyc nghiém:
Ta thuc hién theo cic buéde sau: b1) Mua cac linh kién, dong ho,
nguon, day noi, v.v.; b2) Lap mach theo so do; b3) Poc s6 chi
trén cac dong ho;
3. PP mo phong
Ta thuc hién theo cac buéc sau: b1) Chay phan mém EWB trén
may tinh; b2) LAy cac linh Kkién, dong ho, nguon v.v. tir thu vién
ra cira s6 thiét k€ mach; b3) Lap mach theo so d6; b4) Chay
chuong trinh mo phong, doc s6 chi trén cac dong ho;
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- Phan mém EWB c6 giao dién cira sé (giong pm Microsoft
Word, Excel). Nén cac thao tac giira nguoi sit dung véi
phan mém tuong tu nhu pm Word. Vi du: Chay chuong

trinh (Start\Programs\...), Tao file méi (File\New), Luu file
vao bo nhd (File\Save), v.v.
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2. Gi6i thiéu PM Electronics Workbench

Cac thao tac dac trung thuong lam véi EWB can cha y:
1. Ldy linh kién (LK), thiét bi (TB)

1t thu vién ra ciia so thiét ké'(TK)

Ré chuot tré vao LK can 14y ra, an chuot trai + dit + ré LK ra
ctra s6 TK dén vi tri thich hop, tha chudt tréi.

2. Néi cdc LK lai véi nhau (N6i diém A véi diém B)

Pua chuot dén diém A (chdm den xudt hién), 4n chuot tri +
dit + ré dén diém B (chdm den xuat hién), tha chudt trai

3. Chay chuong trinh mé phong

Sau khi kiém tra mach c4n than, ta chay chuong trinh mo
phong béng cach nhdy chuot trai vao nit Activate Simulation LI
(g6c trén phai clra s6 EWB). Quan sat, doc céc két do, phan
tich, nhan xét mach

|
Mot s6 loai dong hé do: (Hinh ben) ——2 T—2F
1) Volmeter (Von ké - a) B B .
2) Ammeter (Ampe ké - b) Hoce Ay
3) Multimeter (Pong ho van nang - ¢) . —e:

Cac ché do do

- Mot chiéu (DC), Xoay chiéu (AC) —d, e

- Pong ho van nang (c,e): A: do I, V do U va Q do R, ~ xoay
chiéu va - mot chiéu
Vi du: Can do dong dién 1 chiéu: sir dung Ammeter — DC
hoac Multimeter A -; Do h.d.t xoay chiéu: sit dung Volmeter

— AC hoac Multimeter V ~; Po dién tré: dung Multimeter Q -
; Tinh tré khang Z=U/I (d/v dong ~)
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3. St dung dong ho do

May hién song (Oscilloscope) A A

Thong s6 cua may

1) Time Base (s, ms, v.v.) ru—— v v
2) Channel A, Channel B (V, mV, }Gﬁamw
K vy oS ) e da Cramal A

VE\I mét 86 thﬁng 86 kh{lc ~200 V; Tima Base ~ 1/50 =0.02 5

65.20 W

Vidu: Po U, I, va xem
dang song

127 W50 Hzi Deg

%

4. Muc dich mon hoc

Mon hoc nay, cung cap cho SV

- Kién thiic co ban vé mach dién tu

- Phuong phap nghién ctru mach dién

- Lam quen véi thiét ké, lap mach, do cac thong so, phan tich —
nhan xét mach dién, hinh thanh k¥ nang lam viéc

- Rén luyén y thitc chap hanh ky luat trong lao dong, hoc tap

Pinh huéng

- Poi tuong nghién ctru: Mach dién

- Cong viéc can lam: Xac dinh cac thong so6 cua mach, lam
béc 16 ban chat cua mach

- Nghién ciru: Dua vao cac thong so6 do duoc, phan tich moi
quan hé, su phu thuéc 1an nhau giira cac linh kién, tri so
cua linh kién, anh huéng dén két qua mong muon cua
nguoi thiét ké ntn? tot hay chua t6t? du doan tai sao? 10




DHSPKT Vinh, Khoa Dién tw

L.T.Vinh

5. Thuc hanh

Bai 1: St dung phdin mém EWB, vé mach dién sau,
luu mach vira vé xong vao thu muc
C:SV\I'in28\'én SV\kdai_dao.ewb

2k0hm

1 kOhm

Uwan Ura

e
e

11

5. Thuc hanh

Bai 2: Khdo sdt su cong huong (I max) cua mach RLC

Trang thdi cua mach duoc xdc ;
dinh bai cdc thong so sau: I,

Ur, Ul, Uc, Url, Ule, goc lénh
pha giita u va i, givta u,;va i.

127 4150 Hzl Deg

4 L

Cdc budc thuc hién: S=
bl) Xdc dinh trang thdi (TT) ban ddu (trang thdi A) cia mach

b2) Xd TT cong hudng do thay doi tin so f ciia nguon dién (TT B)
b3) Xd TT cong hudng do thay doi L (TT C)

b4) Xd TT cong hudng do thay doi C (TT D)

b5) So sdnh s6'liéu cua 4 TT (A,B,C va D), phdn tich, nhdn xét

12
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MO PHONG MACH NGUON MOT CHIEU

ON PINH
= |
o I
1
Noi dung

1. So d6 khéi cia mach nguon
2. Gi6i thiéu vé mach chinh luu va mach loc
3. Mach 6n ap

4. Thuc hanh

14
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1. So d6 khdi cia mach nguon

UZ Ut U0I U02

—{ Bién ap |~ Chinh lvu ~| Béloc |~ énap —

- BIEN AP: Bién déi dién dp xoay chiéu U, thanh dién
dp xoay chiéu U, cé gid tri thich hop vdi yéu cdu (trong
mot so truong hop co thé dung truc tiép U, khong phdi
stt dung bién dp)

- MACH CHINH LUU: Cé nhiém vu chuyén dién dp
xoay chiéu U, thanh dién ap mot chiéu U, khong bang
phdng (cé gid tri thay doi)

15

1. So d6 khéi cia mach nguon

UZ Ut U0I U02

—{ Bién ap |~ Chinh lvu ~ Boloc | énap —

- BO LOC: C6 nhiém vu san bang dién dp mét chiéu
nhdp nho U, thanh dién dp mot chiéu U, it nhdp nho
hon

- OA?N AP: 6n dinh dién dp ddu ra U, khi dién dp vao
U,, thay doi do mdt on dinh cia mach nguon hodc do
tdi gdy ra (trong mot so truong hop néu khong can yéu
cdu nguon on dinh cao thi khong phdi sit dung khoi on
ap)

16
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2. Gi6i thiéu mach chinh luu va mach loc

1. Mach chinh luu

REINNT.ES

a) Mach chinh luu b) Mach chinh luu
nita chu ky 2 nira chu ky
(chinh luu cau)

17

2. Gi6i thiéu mach chinh luu va mach loc

2. Mach loc
a) Machloc ? o : ¢) Mach loc
bang tu %C %“‘ ER‘ hinh L
nguogc
b) Mach loc L " L
bang cuon 4? T\l—% d) Mach loc
day . . T T hinh pi ()

Mach loc: Su dung ddc tinh tich phong dién
cua tu va ddc tinh tao ra sudt dién dong cam
khdng khi cé su thay doi dién dp

18
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3. Mach 6n ap & Cic chi tiéu danh gia

1. Hé so 6n ap

AUV Uv2 B le
Y “\u,-u
r / R=const r2- “ril R=const

2. Hiéu suat

19

3. Mach 6n ap & Cic chi tiéu danh gia

3. Luong troi

AU =4%

K

od

20

10
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3. Mach 6n ap & Cic chi tiéu danh gia

Mot so6 linh kién thuong dung trong mach on ap

1. Diode Zener
2. Transistor
3. IC on ap (78xx va 79xx)

21

3. Mach 6n ap & Cic chi tiéu danh gia
Mot s6 mach 6n ap don gian
Diode
Zener
78xx — <:| R
IC on ap
u, (79xx) U,y
- 22

11
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4. Thuce hanh chinh luu & bo loc

f# 12WiH0Hz ?F% % 1kOhm

Bai 1: Chinh luu cdu
- Ghi dang dién ap vao, dién ap ra
- Nhan xét

23

4. Thuc hanh chinh luu & bo loc

ry >

i
124 10Hz 7~ 100 uE,
1kOhm

Bai 2: Mach loc C
- Thay déi gid tri cua tu C

- Ghi dang dién ap vao, dién dap ra
- Nhdn xét

24

12



DHSPKT Vinh, Khoa Dién tw

L.T.Vinh

12 150Hz

1 kOhm

Bai 3: Mach loc bang L

- Lan luot thay déi gid tri ctia cuén ddy L, réi gid tri R

- Ghi dang dién ap vao, dién dp ra

- Nhdn xét

25

12 j50Hz

Bai 4: Mach loc L nguoc

- Lan luot thay déi gid tri cua L, réi ctia C

- Ghi dang dién dp vao, dién dp ra

- Nhan xét

26

13
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4. Thuce hanh chinh luu & bo loc

200 Ohm —
1+
12 J50Hz -~ oo uF 50uF
1 kOhm

Bai 5: Mach loc PI

- Lan luot thay doi gid tri cua L, réi ciia C
- Ghi dang dién ap vao, dién ap ra

- Nhdn xét

27

4. Thuc hanh chinh luu & bo loc

(:II 12WiH0Hz ?F: %\H(Ohm

Bai 1: Chinh luu cau
- Ghi dang dién dp vao, dién dp ra
- Nhdn xét

28

14
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3

U,, cho moi mach

. Thay déi U
thong so:
Heé so 6n ap
Hiéu suat
Luong troi

vao?

AV
[ —] é 2240 —
~ )1 a0 Hz/O De; [RIM10k Ohm E0%
29
4. Thuc hanh
1. Dung Oscillo quan sat hinh dang U, ,

2. Thay doéi bién tré VR, do gia tri U_,
do gia tri U_, dé tinh cac

30

L.T.Vinh

15
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MO PHONG MACH KHUECH DAI

12v
+Nee

[RI1 M Chrm ra0%
[3%]
33K 0hm
Vo
c1 R - »
i 22 UF 47 k Ohm
H
'—{\ b, T
31
i
Noi dung

1. Giéi thiéu vé mach Kb
2. Mot s6 mach KP dung Transistor
3. Hoi tiép, ghép tang

4. Thuc hanh

32

16
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1. Gi6i thiéu vé mach Kb

- Khuéch dai la lam tang cuong do dién
ap hay dong dién cua tin hiéu.

- Day 1a mot qua trinh bién doi nang
luong c6 diéu khién, 6 d6 nang luong cua
nguon cung cap 1 chiéu duoc bién doi
thanh nang luong xoay chiéu cua tin hiéu.

1. Gi6i thiéu vé mach Kb

Mot so chi tiéu danh gia

1. Hé s6 khuéch dai: K U I

_ K =-©
u ’ I = ’

U V I Vv
2. Tro khang vao/ra: 3 u, . 3 U, .
(mach dé ho) R = | R = |

Vv r

3. Dai thong: — .

(ght/ghd: du6i han tgrén /dui) Af — fght — fghd ’

L.T.Vinh
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1. Gi6i thiéu vé mach Kb

Phan loai
1/ Theo tan so: 2/ Theo cong suét:

- KD am tan: <2 MHz Nho: ~ 200 mW

- KD trung tan: <20 MHz Via: ~ Vai W
- KD cao tan: <300 MHz Lén: ~ 100 W
- KD siéu cao tan: <500 MHz

3/ Phan tlr cht dao
Transistor
FET
IC

35

2. Mot s6 mach KD dung Transistor

Téc dung cta cac linh lién
1) Mach B chun ' ;
) Ma & - R, va E, phan cuc thuan cho e-b
ciaT
- E,: phan cuc ngugc choc-bcua T

- R,: con goi la dién tr& ganh (gay
% j sut ap trén R, khi I, tang)
E2

Nguyén ly lam viéc:

1/2 chu ky + : E=E, + e, cuc E duong hon B, lam BE phan cuc thuén,
dong I tang 1am cho I, (=Ig-Ip) tang, sut 4p trén R, tang, U, ting nghia
la e, duong lén.

1/2 chu ky - nguoc lai lam cho e, am hon.

Tém lai tin hiéu e dugc khuyéch dai.

36

18
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2. Mot s6 mach KD dung Transistor

2) Mach E chung

3) Mach C chung

37

2. Mot s6 mach KD dung Transistor

4) Mach KD cong suat (ddy-kéo)

¥

T1 va T2 cung loai, nita chu ky

T § dau cia tin hiéu T1 1am viéc,
nita chu ky sau ctia tin hiéu T2
L lam viéc, dam bao cong suat 16n
. hon tang don.

38

19
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3. Hoi tiép, ghép tang

1) Hoi tiép:
Cai thién céc tinh chat cia bo KD, nang cao chat lugng
Vs vd Vo= Vézk Vi: tin hiéu vao
— Vo: tin hiéu ra
« [e ] Vf: tin hiéu hoi tiép
VE=pVo N
o va
PR Vf=p Vo
v, Vd = Vs - Vf=Vi
kYo kYoo M M K Vs =Vi+ Vo
v TV VA, Vi Ve 14K
Vi VM
Dai véi hoi tiép am: -BK < 1 (BK > -1)
Dai véi hoi tiép duong: -BK > 1 (BK < -1) 39
3. Hoi tiép, ghép tang

2) Ghép 2 tang bo KD véi nhau:
- Ghép truc tiép
- Ghép bang tu C
- Ghép bang cudn day L
- Ghép bing diot Quang (Photo Diode)

40

20
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Mo phéng

d6 xem gia tri

phat cho séng

4. Thuc hanh

mach sau

a) Ding Ammeter do I, I,
b) - Piéu chinh VR4 dé Ib=0A, sau

cua Ic

- Piéu chinh VR4 dé Ic dat cuc dai,
sau d6 xem gi4 tri cua Ib

¢) Diéu chinh VR4 va dung
Voltmeter dé do Ube va Uce dé Uce =
6V, xem gid tri Vbe

d) Noi mdy phat vao Vi va noi
Oscilloscope vao Vo, diéu chinh mdy

tang tan so tin hiéu vao

cho dén khi tin hiéu ra bi méo hién thi
trén Oscilloscope. Khi d6 do tan s6
ctia tin hiéu vao.

e) Dif nguyén tin hiéu vao, diéu chinh
bién tr&d VR4 va xem dang tin hiéu ra

12v
4

[RI M Ohrn 150%

1 R1
23 uF 47 k Ohm

- i

A

Ghi lai céc s0 liéu trén va
- Hé s6 KD: Ki=Ira/Ivao;
Ku=Ura/Uvao

tinh:

- Xéc dinh dai 1am viéc: Af
- Tré khang vao/ra cia mach

RA
3.3k Ohm

W

41

Tinh:

-Hé s6 Kb:
Ki=Ic/Ib;
Kv=Vo/Vi

lam viéc: Af
- Tré khang

- X4c dinh dai

vao/ra cua mach

4. Thuc hanh

IR0k Ohm 50%

R
10k Chm 1

h
WR2/ SOKISO)

T
2h3904

T4

2M3906

Rt
1k Ok

<3 1z

42

L.T.Vinh

21
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MO PHONG MACH TAO DAO PONG

T 7

K

43

Noi dung

1. Giéi thiéu vé mach dao dong
2. Mot s6 kién thirc co ban vé mach dao dong

3. Thuc hanh

44

22
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1. Gi6i thiéu vé mach dao dong

- Mach dd tao ra nguon cung cap dién ap
hay dong dién bién thién, chiing thuong
duoc sit dung nhu mot nguon tin hiéu.

- img dung cua mach dd: Ky thuat dién
tu, hé thong thong tin, cac may do, thiét
bi y t€ va nhiéu thiét bi khac

45

1. Gi6i thiéu vé mach dao dong

- Cac dang dd dién: hinh sin (diéu hoa),
xung chir nhat, rang cua, v.v.

- Phan tir co ban trong mach: Pen dién
tu, Transistor, IC (KDTT)
- Chi tiéu danh gia:

* Tan so ()

* Pién ap ra (U)

 Cong suat (P), v.v

46

23
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2. M6t s6 kién thitc co ban vé mach dao dong

Dao dong diéu hoa c6 thé tao ra theo 2 nguyén tic:
- Mach KP c6 hoi tiép duong
- PP tong hop mach

o day ta xét cac mach dd tao ra theo nguyén tac
hoi tiép duong

47

2. Mot s6 Kkién thitc co ban vé mach dao dong

a) Piéu kién va dac diém cua mach tao dao dong

R = K.ei(pk t T
Rht = Kht _ei(Dh’f —

all

=0, +o,=2nT, n=01112,..

48

24
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2. M6t s6 kién thitc co ban vé mach dao dong

Di¢u kién cia mach tao dao dong:

- Can bang bién do: mach chi c6 thé dao dong khi
mach KP c6 thé bu duogc ton hao nang luong do
mach hoi ti€p gay ra

- Can bang pha: Dao dong chi c6 thé phat sinh khi

tin hiéu hoi ti€p cung pha véi tin hiéu vao

49

2. Mot s6 Kkién thitc co ban vé mach dao dong

Mot s6 dac diém cua mach dao dong

-Mach tao dd cling 1a mot mach Kb, nhung 1a mach KD tu
diéu khién bang héi ti€p duong. Nang luong tu dao dong 14y tir
nguon cung cép 1 chiéu

-Muén c6 dd mach phai c6 két cau thao mén diéu kién can
bing bién do va can bang pha

- Mach phai chita it nhat mot phan tir tich cuc 1am nhiém vu
bién déi niang luong mot chiéu thanh xoay chiéu

- Mach phai chita mot phan tir phi tuyén hay mot khau diéu
chinh dé bién do dao dong khong ddi & trang thai xac lap

50

25
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2. M6t s6 kién thitc co ban vé mach dao dong

a) 6n dinh bién do dao dong bang cach: Han ché
dién 4p ra bang cach chon gia tri dién 4p ngudn thich
hgp (U tin hiéu ra luoén < Unguon)

b) 6n dinh tan s6 dao dong bang cach:

- Diing nguodn 6n 4p, cac linh kién c6 sai s6 nho, hé
sO phu thudc nhiét do nho

- Giam anh hudng cta tai dé€n mach bang cidch mac
thém tang dém

51

2. Mot s6 Kkién thitc co ban vé mach dao dong

Hai loai bo tao dao dong co ban:

-Bo tao dao dong LC T

- Bo tao dao dong RC

52

26
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- K&t hgp su tich phéng ctia tu véi
hiéu tng tao ra s.d.d cam khang cta
L 1 cuon day tao nén mach dao dong

- C6: q, i, u bién thién diéu hoa

Bo tao dao dong L.C duoc sur dung trong cac mach tao
dao dong:

- Ghép bién ap

- 3 diém dién cam

- 3 diém dién dung o

a) Bo tao Dic diém chung
dao dong RC - Dung & pham vi tan s6 thap

C

2. Mot s6 Kkién thitc co ban vé mach dao dong

- Dé dang ché tao dang vi mach (vi

khong c6 L)

- C6 thé diéu chinh tan s6 trong dai rong
® f£~1/C (khic v6i mach LC f~1/ can bac

hai cua C)

- Giam méo tin hiéu (vi hoi tiép st dung

phan tir RC) khong ¢6 hién tugng cong

huodng tai tan s6 co ban nhu mach LC

54

27
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2. M6t s6 kién thitc co ban vé mach dao dong

a) Bo tao Mot s6 mach ding bo dd RC

dao dong RC B¢ dao dong ding

- Mach di pha (3 khau ghép nt nhau) (a)

G

-Loc T (b) vaT-kép
%@ - Mach cau vién (c)
—|C (&3 01 — 1k Ohm —
a) b)

T kanm

-

WkOIm“'F

55

3. Thuc hanh

Bai 1:
Mo phong mach Dao

dong da hai dung
Transistor

Hay kiém tra tinh diing s
dan ciia cdc cong thirc

sau:

TI=RI*CI*In2 ~ 0.7 * RI*C1
T2= R2*%C2*In2 ~ 0.7 * R2*C2

T=T1+T2; KhiRI=R2=R;CI=C2=CthiT ~ 14 * R*C

56
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3. Thuc hanh
Bai 2: "
Mo phong mach Dao dong da ———
hai dung IC Khuéch dai

thudt toan

i R2
1 1k Ohm

Hay kiém tra tinh diing ddn % o

clia cdc cong thirc sau:

T = 2RC(I+(2R1)/R2)
Khi R1=R2 thi T ~ 2.2RC

57

3. Thuc hanh

Bai 3: [RIADD k Ohm J50%

Mo phong mach Phdt
xung vuong Cdu vién

Hay kiém tra tinh diing
dan cua cong thitc sau:

04 uF =500k Ohm

J=1/(2%pi*RC) Khi R1=R2=R; C1=C2=C;

58

29
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3. Thuc hanh
Bai 4: a0
Mo phong mach Phat %M’““
xung sin Cdu vién —1onr - n
2 P L 10nF 20k Ohm I ‘
Hay kiém tra tinh diung } |
ddn cia cong thiic sau: ]T 3 emm

f= 1/2%pi*R*C.
Khi R=20k, C=10nF. f ~ 795 Hz.

59

60
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Noi dung

1. Gio6i thiéu Khuéch dai Thuat toan (KDTT)
2. Mot s6 mach wng dung cua KPTT

3. Thuc hanh

61

1. Gi6i thiéu vi mach KDTT

(1) KPTT la gi?

- KPTT la mot IC, né con duogc goi tat la
OPA.

- KPTT la mot bo KD gom

1 chan dao (-), mot chan :b
khong dao (+) va mot dau

ra, nhu hinh bén.

62
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1. Gi6i thiéu vi mach KDTT

(1) KPTT la gi?

- KPTT c6 nguon nuoi la két

hop 2 nguon ¢6 cuong do nhu
nhau nhung khac cuc,

thuong dung 3-24V trong do -
12V duoc dung nhiéu nhat. 1
Cach noi nguon duoc chira 6

hinh bén

63

1. Gi6i thiéu vi mach KDTT

(2) KPTT ly tuong c6 cac tinh chat sau:
- Hé so Kb K=o

- Tré khang vao Zi = «

-Tro6khangra Zo =10

- Da i thong BW =0

-Néu Vi=0thi Vo=0

Cac tinh chat khong phu thudc nhiét do

64
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cac tham so cua no:
- Hé so Kb
- Tré khang vao Zi
- Tro khangra Zo
V.V.

1. Gi6i thiéu vi mach KDTT

K = Ura/Uvao

(3) Thue té khong c6 KPTT ly tuong,
dé danh gia KPTT nguoi ta can cit vao

65

1) Bo Kb dao
_Ura _ Rit
Uvao R1
2) Bo Kb khong dao
K — Ura _ 1+@
Uvao Rl

I

Rht

Z
| I
g

2. Mot s6 mach ing dung cua KPTT

66
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3) Bo cong dio o -
Ul U2 Un, il
Ura——Rht(E+E+...+ﬁ)—§aiUi -
4) B0 tich phan
¢ t —
Ura:ijuvao dt =5juvao dt ) ra
RC ° T 0 [ Y

Wvao

1

67

2. Mot s6 mach ing dung cua KPTT

5) Bo vi phan

Ura— —RC dUvao C “
dt

vao
T -

V.V.

L L 1

68
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3. Thuc hanh

Bai 1: Do tré khang vao cia KDTT

(1) Pat may
phat: f = 1kHz,
U = nho nhat (~1
mYV)

(2) Pat VR nho
nhat

(3) Tang U cua
tin hiéu vao cho
dén Kkhi tin hiéu = =
ra bi méo.

WR 100K

R1 10K

(4) Xem va ghi lai tin hiéu vao

(5) Diéu chinh VR cho dén khi tin hiéu vao = 1/2 tin hiéu ra

(6) Tat nguodn cung cap

(7) Dung 6m ké ciia dong hé van nang do VR. Gia tri nay la tré khang vao

cua KPTT
69

3. Thuc hanh

Bai 2: Do tré khang ra
Cfla KDTT R2 100K

(1) bat may phat: f = 1kHz, U = nho
nhat (~1 mV)

(2) M& khoa K

(3) Tang U cua tin hiéu vao cho dén
khi tin hiéu ra bi méo.

(4) Ghi lai Umax cta tin hiéu ra

(5) bong khod K, xem su bién
d6i cha dang séng ra

(6) biéu chinh VR dé Ura=1/2
Umax

(7) Tat ngudn

(8) Diing 6m k& ctia dong ho van nang do trd khdng ddu ra ciia KDTT (gitta
dau ra véi dat). Gia tri nay 1a trd khang ra cia KDTT

(9) Thay déi tan s6 ctia mdy phat 100 Hz, 10 kHz va 50 kHz, lap lai c4c busc
2-9 dé khao sat su phu thuoc ctia Trd khang ra vao tan so.

70
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3. Thuc hanh

Bai 3: M6 phong mach Khuéch dai dao

2k Ohm

+ Lan luot thay doi cac gia tri cia: Uvao (1V);
R1(1K); Rht(2K)

+ Quan sat két qua dau ra trén Volmeter

+ Nhan xét ???

71

3. Thuc hanh

Bai 4: M6 phong mach cac mach
con lai tir mach s6 2 dén so 5.

+ Gia tri cua cac linh kién la tay y!

72
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MO PHONG MACH SO
X = f=X
Noi dung

1- Khai niém vé mach dién tir so

2- Bién logic va ham logic

3- Cac ham, phan tir logic co ban

4- Biéu dién ham logic bang so dé

5- Toi thiéu hoa ham logic bang bién doi dai s6
6- Mach logic t6 hop

7- Mach day

8- Thuc hanh

74
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1- Khai niém vé mach dién tu s6

Cac khai niém
- Tin titc: dugc hiéu 1a néi dung chita dung bén trong mét su kién
- Tin hiéu: mo ta cac biéu hién vat 1y cia tin titc

t/h tuong tu: lién tuc ca vé bién do va thoi gian

t/h so: gian doan ca vé bién d¢ va thoi gian
- Ky thuat sé: cong cu dé 1am viéc véi cac miic logic 0, 1 do bai
toan thuc t€ dat ra, mach dién thuc hién cac bai toan logic goi 1a
mach logic (hay mach so)
- Pai s0 logic (PS Boole): Do nha toan hoc George Boole (Anh)
sang lap vao cudi thé ky 19, 1a cong cu toan hoc duoc sit dung dé

phan tich va thiét ké mach so

75
2- Bién logic va ham logic
a) Bién logic
Xét tap B={0,1}. Xi la bién logic néu Xi thuoc tap B
b) Ham logic
f 1a ham logic néu nhu f 1a ham cua mot tap bién logic va f
chinhan 2 giatriO va 1
f = f(X) = f(Xn, Xn-1, ..., Xi, ..., X1)
Xithuoctap Bvoii=1-n
Nhan xét:
Trong dai sé Boole, bién va ham chi ldy 2 gid tri 0 va 1
76

38



DHSPKT Vinh, Khoa Dién tw

L.T.Vinh

2- Hé dém va ma

a) Hé dém
Hé 2, hé 10, hé 16 v.v.
Vidu: (1011), = 1x23+ 0x22 + 1x2'+ 1x2° =8 + 2 + 1 =11
(4F),c = 4FH = 4x16! + 15x16° = 64 + 15=79
D¢ doi mot s6 X hé 10 sang hé co'so a (Y), ta chia lién tiép
X cho a, ghi lai so du by, by, ..., b,, khi d6 Y=b,, ... b,... b;b,
b) Ma (do con nguoi dinh nghia, quy dinh)
Vi du: Ma ASCIIL, ma BCD, ma nhi phan v.v
Ma ASCII dung 8 bit (binary digit) dé ma hoa 256 ky tu
$6 5 ¢6 ma ASCII la 35H = 0011 0101
Ma BCD dung 4 bit dé ma hoa 1 chir s6 thap phan
s6 73 co ma BCD la 0111 0011
Ma nhi phan dung n bit dé ma hoa 2" phan tir tin tirc 77

3- Cac ham, phan tir logic co ban

Ham logic Phan tir logic Bang Chanly |X|f
01
I/NOT {>& =X 10
X, | X, \f
v 0 (0|0
0 _Y Y 0 |10
2aND x, = Hed Lol
1 (11

XO
3OR xS =X

=3
—-o—tc‘N

[y
._-._;._.@‘&h

78
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4/ NAND
5/ NOR
6/ XOR
7/ Ham
tuong
duong

3- Cac phép toan, phan tir logic co ban

Phan tit logic  Ham logic

1 - f=X,X,
D f:X0+X1

ij:)?oX1+Xo)?1:X0®X1

O o =X X+ X X, =X, DX,

79

4- Biéu dién ham logic biang so dé6

Mot so vi du:

Kol
X

JS=XX+5%%
){6 B .
X =X XX
X,

80
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5- Toi thiéu hoa ham logic bing bién déi dai so

Cac hé thiic co ban

1. A+0=A 2. A1=A

(1-6) Quan hé giita bién va | 3. A+1=1 4. AD=0

hing => | 5. A+A =1 5. AA =0

(7, 8) Tinh dong nhat=> | 7. A+A=-A 8 AA=A
(9,10) T/c giao hoan => | 9 A+B=B+A 10. AB=B.A

(11’12) T/c két th = |11 (A+B)+C=A+(B+C)| 12

(A.B).C = A(B.C)

(13, 14) T/c phan phéi => 1> A*BCZ AL BIALG)) 14

A(B+C)=AB+AC

(15, 16) Pinh 1y Demoorga => | 15 A+B-AB L

AB=A+B

f=X,X,X,+X,X, X, Toithiéuhod ham

— — logic: 1am cho biéu
Vidu: f=X,.X.(X,+X;) dién dai s6 trd nén don
f= Xo-z-l (theo BT 5) gian, giam so linh kién,

nang cao do tin cay cho

f=X O.Z mach.

81

6. Mach logic t6 hop

- Mach logic t6 hop dugc tao nén tir cic phan tir logic co ban
dé thuc hién mot bai toan logic cu thé thuc t€ dit ra.

- Mach nay thudng cé nhiéu dau vao (n) va nhiéu dau ra (m).

Mobi dau ra 1a ham cua cic (n) bién dau vao.

- Nguoi ta thuong dung So do logic, Bang chan 1y, v.v. dé biéu

dién chitc niang ctia mach

- Vi du mot s6 mach logic t6 hop:
B6 ma hoa
B0 giai ma
B0 so sanh
B0 cong
B0 don kénh v.v.

82
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7. Mach da y (Sequential Circuits)

- Mach day 12 mach dién c6 trang thai dau ra én

) how )
—| Mach to hop

dinh & thoi diém bat ky, trang th4i nay phu thuoc

e

1/ Trang thi diu vao tai thoi diém dé
2/ Trang thdi cia mach & thoi diém truée d6

- Nhu vay, dé xay dung mach ddy, ngoai cdc mach t6 hop co ban,

can phai c6 cac phan t nhé (Flip-Flop).

- Nguoi ta thuong dung ham logic, bang trang thai (bang chan 1y),

v.v d€ mo ta chiic nang ctia mach day.
- Vi du mot s6 mach logic t6 hop:

Bo6 nhé

B0 dém cac loai v.v.

83

7b. Thiét ké mach so

Qua trinh thiét ké mach so thong thuong duogc
thuc hién theo cac budc sau:

1/ Phan tich yéu cau cua bai toan
2/ Lap bang chan ly
3/ Viét biéu thitc ham logic va toi thiéu héa no6

4/ Biéu dién biéu thirc da toi thiéu héa bang so
logic

Ta xétvidu sau . ..

do

84
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7b. Thiét ké mach so

Vi du: Thiét ké mach ma héa nhi phan 5 tin hiéu
vao, tai mot thoi diém chi c6 1 tin hiéu tich cuc

1/ Phan tich yéu cau cua bai toan
Pau vao: 5 duong tin hiéu,

Pau ra: 1a cac bit clia s6 nhi phan thé hién cho tin hiéu tich cuc
tuong tng. SO bit: 2N>=5; suy ra N=3, vay c6 3 dau ra (S6 nhi phan

¢ 3 chir so)

2/ Lap bang chan ly

3/ Viét biéu thitc ham logic va téi thiéu héa né

Biéu thitc quan hé Pau ra véi dau vao: (ciing 1a biéu thic
toi thiéu)

A=X4+X5

B=X2 + X3

C=X1+X3+X5

4/ Biéu dién biéu thitc da toi thiéu héa bang so do logic

7b. Thiét ké mach so

3/ Viét biéu thitc ham logic va téi thiéu héa né

Biéu thirc quan hé Pau ra véi dau vao: (ciing la biéu thic
t6i thiéu)

A=X4+X5

B=X2 + X3

C=X1+X3+X5

4/ Biéu dién biéu thirc da toi thiéu héa bing so do logic

ABC
X0 Qoo
X1 ool
X2 010
X3 011
X4 100
X5 101
x
85
I
86
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8. Thuc hanh

Bai 1: Mo phong mach cdc cong logic co ban:
NOT, AND, OR, NAND, NOR, XOR
Kiém tra su diing din clia bang chan ly.

Vi du: Céng logic NOT

Bang chan ly

X F
0 1
1 0

+¥er
[Space]

0: Bat cong tiac noi voi GND (hoac den LED tat)
1: Bat cong tic noi v6i +Vee (hoac den LED sang)

87

Bai 2: M6 phong bd ma hoa

8. Thuc hanh

nhi phan 3 bit

Pau vao: 7 duong tin hiéu
Paura: 3 chit s6 (bit) nhi

phan

Tai 1 thoi diém chi ¢6 1 tin

hiéu vao mic 1, dau ra la s6
nhi phan tng véi tin hiéu dé.

Vi du: day so6 3 ¢6 tin hiéu,
daurasélaoll

]

,}

-

Sinh vién thuc tdp can lam theo 4 budc dé thiét ké cdac mach nay!

88
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Bai 3: Thiét k€ bo giai ma nhi phan 3 bit. Mach ¢6 3 tin hiéu vao (
3 bit s6 nhi phan), 8 tin hiéu ra. Pau vao la mot s6 nhi phan, dau
ra day tin hiéu tuong ting & muc logic 1. Vi du: Dau vao 1a 011

8. Thuc hanh

dau ra day s6 3 6 mic 1, cadc day khac & mic 0

Bai 4: Thiét ké bo cong hai s6 1 bit. y = a + b, khi do:

a=
b=
y:
c=

Bai 5: Thiét k&€ bo so sanh hai s6 1 bit. a so sanh véi b (a, b 1a cac
tin hiéu vao), G, L, M 1a cac tin hiéu ra. Thoa man quan hé sau:

0
0
0
0

0 1 1
1 0 1
1 1 0

0 0 1 (Nho)

a=b  thi G=1
a>b  thi L=1
a<b  thi M=1 89
8. Thuc hanh
[Epace] )

- >

a

Ci{nho)

Bo cong 2 so6 nhi phan 1 bit

90
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—
¥
) [Space] (E B N
— LV LDj Mia<b)
w Gla=h
I
L a=h)
b
[Enter]
B0 so sanh 2 s6 nhi phan 1 bit
91
8. Thuc hanh

Bai 6: M6 phong mach dém xung 4 bit sau:

Hay kiém tra bang chan 1y clia mach bang c4ch 4n Enter, 4n 1 14n
4 bit s6 nhi phan s€ 1a 0000, 1an 2: 0001, 1an 3: 0010 ... 1an 15:
1111, 1an 16 (trd vé 0): 0000

Cac bai khac: M6 phong mach giai ma 7 thanh, ALU

92
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CHUC CAC BAN HOC TOT!

HET

93
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