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TUYEN BO BAN QUYEN

Tai li€u nay thudc loai sach gido trinh nén cac nguén thong tin co
thé dugc phép dung nguyén ban hodc trich dung cho cac muc dich vé dao
tao va tham khao

Cubn gi4o trinh nay dung cho hoc sinh hé trung cap va di luu hanh
ndi bg tai truong

Moi muc dich khac mang tinh 1€ch lac hoac sir dung v&i muc dich
kinh doanh thiéu lanh manh s& bj nghiém cAm.




KY THUAT XUNG - SO

Ma s6 clia mé dun: MP 21
Thoi gian: 90 gio; (Ly thuyét: 53 gio'; Thiee hanh: 97 gio)

MUC TIEU CUA GIAO TRINH

* V@ kién thirc:

- Nhan biét duoc ky hi¢u, phan tich dugc nguyén 1i hoat dong va bang su
that cua cac cong 16gic co ban.

- Trinh bay dugc cdu tao, nguyén 1y cac mach s6 thong dung nhu: Mach ma
hda-giai ma, mach don kénh-phan kénh, mach dém, mach ghi dich, mach
chuyén d6i tin hiéu...

- Phat biéuduoc cac khainiém co ban vé xung dién, cadc thong sd coban cua
xung dién, y nghia cia xung dién trong k¥ thuat dién tu.

- Trinh bay duoc cautao cac mach dao dong tao xung va mach xur li dang

xung.

* Vé ky nang:
- Laprap, kiém tra duoc cac mach sO co ban trén panel va trong thuc té.

- Lap rap, kiém tra dugc cac mach tao xung va xur 1i dang xung.

* V¢ thai do:
- Rén luyén cho hoc sinh thai d§ nghiém tuc, ti mi, chinh xac trong hoc tap,

phat trién tinh tu duy, sang tao trong thuc tién k¥ thuat.



NQI DUNG CUA GIAO TRINH :

Thoi gian
S6 Thuc ,
T Tén chwong muc Téng L)’/’ hanh Kiem
o thuyet (Bai tap) tra*
Phan 1: K§ thuit s6 100 | 37 59 4
1 | Tong quan vé k¥ thuat sé. 4 4
2 | Céc cong logic co ban 14 3 10 1
3 | Biéu dién ham dai s6 logic 6 4 2
4 | Biéu thuc logic va mach dién 5 3 2
5 | Mach ma hoa - giai ma. 9 2 7
6 | Mach don kénh - phan kénh 9 2 7
7 | Cac phan tir FLIP-FLOP 13 3 9 1
8 | Mach dém nhi phan 12 3 8 1
9 | Mach ghi dich. 12 3 8 1
10 | BO nh¢ ban dan 8 5 3
11 | Mach ADC - DAC 8 5 3
Phin 2: K§ thuit xung 50 16 32 2
12 | Tong quan vé k¥ thuat xung. 10 8 2
13 | Mach da hai ty dao dong. 8 2 5 1
14 | Mach da hai mot trang thai on dinh. 6 1 5
15 | Mach da hai hai trang thai 6n dinh. | 6 1 5
16 | Mach Triger Schmitt. 8 2 5 1
17 | Mach han ché bién d¢. 6 1 5
18 | Mach ghim dién ap. 6 1 5
Tong sb 150 | 53 91 6

* Ghi chl: Gio kiém tra tinh theo gio Thiec hanh




Phin 1: KY THUAT SO
Bai 1 : Tong quan vé ky thuit s6

Muc tiéu:

*Kién thirc

- Trinh bay dugc cac khai niém co ban Ve mach tuong ty va mach s0.

- Trinh bay duogc cau trac ctia hé thong s va mi so.

- Trinh bay dugc cac dinh ludt co ban, cac biéu thirc toan hoc trong dai s6
logic

* Ky nang:

- Chuyén d6i duoc s6 dém giira cac hé dém vai nhau.

* Thai do:

- Chu ddng, sang tao trong qué trinh hoc tap.

Noi dung:

LY THUYET:

1. Khai quét chung.
1.1. Khai ni¢m.

a. Tin hiéu.

Tin hiéu noi chung la mot dai lugng vat Iy chira dung thong tin hay dir
lidu va c6 thé truyén di dugc.

Tin hi€u dién noi riéng 1a mot dai luong vat ly dién (dién ap, dong dién)
chtra dyng thong tin hay dir liéu va c6 thé truyén di véi khoang cach qua day dan
dién hodc qua birc xa song dién tur ra khong gian tu do.

b. Tin hi¢u tuong tu.

La dang tin hiéu c6 bién d6 (dién dp, dong dién) bién thién lién tuc
theo thot gian.

T

t(s}

Hinh 1.1 Dang tin hiéu twong tu (Analog)
c. Hé thong thong tin tlIO’l’lg tu.
La mot tap hop cac thiét bi, cac dudng truyén dan dugce két ndi voi
nhau nham muc dich truyén dva tin hiéu ¢ dang twong ty tir diém nay dén
diém khac qua khoang cach.


http://vi.wikipedia.org/wiki/V%E1%BA%ADt_l%C3%BD
http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin
http://vi.wikipedia.org/wiki/D%E1%BB%AF_li%E1%BB%87u
http://vi.wikipedia.org/wiki/D%E1%BB%AF_li%E1%BB%87u
http://vi.wikipedia.org/wiki/V%E1%BA%ADt_l%C3%BD
http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin
http://vi.wikipedia.org/wiki/D%E1%BB%AF_li%E1%BB%87u

Ngudn tin Xt 1y tin Cong xuét

tuong ty hiéu tuong phat Phircno trmvén dan
Thiétbi | | Xulytin | |Thutinhidu|_
nhén tin hiéu tuong

c. Tin hiéu sd.

La dang tin hiéu co bién d6 (dién dp, dong dién) dugc qui vé hai muc
gid tri hitu han 1a mc cao (H-high) va muc thap (L-low) twong Gng vé&i hai
gia tri cua s6 nhi phanla"0"va"1", nhu vay ching 1a loai tin hi€u c6 bién
d6 bién thién roi rac theo thoi gian.

Y

0

d. H¢ thong thong tin s6.

Hiéu mot cach chung nhat, hé thong thong tin s6 1a mot tap hop cac

thiét bi, cac duong truyen dan duoc két ndi véi nhau nham muc dich truyén
dua tin hiéu & dang s tir diém nay dén diém khac qua khoang céach.

Nguén
tin of Chuyén |, X v ly » Cong »  Dudng truyén din
tuong tu doi AD tin hiéu xuat phat
s0
Thiét bi || Chuyén Xu ly Thutin |
nhan tin d6i DA tin hiéu hiéu
SO

Pé su dung duogc hé théng k¥ thuat sb d6i v6i dau vao va dau ra 1a dang
tuong tu ta can thuc hién cac budc sau day:
- Bién ddi dau vao tuong ty thanh dang sé.
- X1r 1y thong tin sd.
- Bién d6i dau ra dang s vé lai tuong tu.

1.2. Uu nhwoc diém ciia ky thudt sé so véi ky thudt twong tw

Mach s6 ¢6 nhiéu vu diém hon so v6i mach twong tu do d6 mach sb ngay
cang c6 nhiéu ing dung trong nganh dién tir, ciing nhu trong hau hét cac linh vuc
khac.
a. Mot 5O uu diém cua ky thuat 56
- Thiét bi s6 dé thiét ké hon.



- Thong tin duoc luu trit va truy cap dé dang va nhanh chéng.
- Tinh chinh xac va dg tin cay cao.
- C6 thé 1ap trinh hoat dong cua hé thng ki thuat sd.
- Mach s it bj anh huong bi nhiéu.
- Nhiéu mach sb c6 thé dugc tich hop trén mét chip IC.
- Tu phat hién sai va stra sai.
b. Nhuoc diém cua k§y thuat sb

Hau hét cac dai luong vat 1y co ban chat tuong tu va chinh nhimg dai
lugng nay thuong la dau vao va dau ra duoc h¢ théng theo di, xit 1y va diéu
khién. Nhu vy mudn str dung k§y thuat sb khi 1am viéc véi dau vao va dau ra
dang tuong ty ta phai thyc hién sy chuyén doi tir twong tu sang s6 sau do lai
chuyén d6i tir s6 sang twong tu, ddy 1a mot nhuge diém 16n cua ky thuat so.

2. H¢ thong s6 va mi so
2.1. H¢ théong sé thip phén

Hé thap phan — hay con goi 1a hé dém co sb 10. Bao gdm 10 chit sé dém
(ky tr dém) d6120, 1,2, 3,4, 5, 6, 7, 8, 9. Str dung nhitng chit s6 dém nay ta co
thé biéu thi duoc dai luong bat ky.

H¢ thap phan 1a mdt hé théng theo vi tri vi gia tri cua mdt chir sb trong
day sb phu thudc vao vi tri cta no.

Vi du: xét s6 thap phan 345. Chit s6 3 biéu thi 3 trim, 4 biéu thi 4 chuc, 5
1a 5 don vi. Xét vé ban chit, 3 mang gi4 tri 16n nhat trong ba chir sé dugc goi la
chit s6 ¢6 nghza lon nhat (MSD - Most Significant Digit). Chir s6 5 mang gia tri
nho nhat, goi la chir s6 €0 nghia nho nhdt (LSD - Least Significant Digit).

Dé dién ta mot sb thap phanlé nguoi ta dung dau cham thap phan dé chia
phan nguyen va phan phén s6.

Y nghia ctia mét sb thap phan dugc mo ta nhu sau:

x10° x10% | =10t | x10° x10°0 | =10 x10-3
=1000 =100 1 =10 =1 . =01 |=001] =0.001
S co Diu Sd co
nghia chim nghia
1¢n nhit thip nhd nhit
( MSD ) phin (LSD)

Vi du 1: S6 435.568
435.568 = 4x10% + 3x10* + 5x10° + 5x10 + 6x102 + 8x10°
2.2. H¢ thong so nhi phan.
a. bac diém.

Hé nhi phan — hay con goi 14 hé dém co s6 2. Bao gom 2 chir s6 dém (ky
tir dém) 3614 0, 1,

Trong hé théng nhi phan (Binary system) chi c6 hai gia tri s 12 0 va 1.
Nhung c6 thé biéu dién bat ky dai lwong nio ma hé thap phan va hé cac hé théng
s6 khic c6 thé biéu dién dugc, tuy nhién phai dung nhiéu sd nhi phan dé biéu
dién dai lugng nhét dinh.



Tt ca cac phat biéu vé hé thép phan déu co thé ap dung dugc cho hé nhi
phan H€ nhi phan ciing 1a hé thong s6 theo vi tri. Mbi s6 nhi phan déu co gia tri
riéng, trc trong so, 1a Ity thira cua 2. Pé biéu dién mot sé nhi phan 1¢ ta ciing
dung dau cham thap phan de phan canh phan nguyén va phan 1¢é.

Y nghia ctia mot s6 nhi phan duoc mé ta nhu sau:

Gis 1 vi
23 RN P B a1 a7 23 —tﬁ
=2 |=4]=2]1=1 . =12 1=14|=1/8
1 1 lolol . 1 0 | [— 5 b
- phan
Dién
chim
M5B L5B
thip
phin

De tim gia tri thap phan tuong duong ta chi viéc tinh tong céc tich gitta

mdi s6 (0 hay 1) v6i gia tri vi tri ctia né.

Vidu:

1100101 = (1x 2%) + (1x 22) + (0x2') + (0x2°%) + (1x21) + (0x22) + (1x 27%)
=8+4+0+0+05+0+0.125
=12.625

b. Cac qui uoc.

Mot con sb trong s nhi phan dugce goi 1 bit (Binary Digital). Bit dau
(hang tan ciing bén trdi) co gia tri cao nhat duoc goi 1a MSB (Most Significant
Bit — bit c6 nghia Ién nhat), bit cudi (hang tdn ciing bén phdi) c¢b gia tri nho nhat
va dugc goi LSB (Least Significant Bit — bit ¢c6 nghia nhé nhat).

S6 nhi phan c6 8 bit dugc goi 13 1 byte, s6 nhi phan c6 4 bit goi 1a nipple.
Mot nhom cac bit nhi phan noi chung dugc goi mot word (tu:) nhung thuong
dung dé chi sé c6 16 bit, sb 32 bit got la doubleword, 64 bit goi la quadword.

Pé thuan tién cho viéc chuyén d6i sb ta can phai biét mot sb liy thira
nguyén cua. Lily thira cua 2%° = 1024 duogc goi tit 1a 1K (doc K hay kilo), trong
ngon ngtr nhi phan 1K 1a 1024 chtr khong phai 1a 1000. Nhitng gia tri 16n hon
tiép theo nhu:

211=21 2¥0=2K

212 =22 W0 =4K

220 =210 210 = 1K . 1K = 1M (Mega)

224 =24 220=4 1M = 4M

230 =210 220 =1K. 1M = 1G (Giga)

232=22, 2% =41G =4G

Béng tri gia cua 2"



n 7B Vit tit

0 1

1 2

2 4

3 3

4 16

5 32

B 64

7 128

a 256

9 512

10 1024 1K
11 2043 2K
12 4095 4K
13 8192 gk
14 15384 16K
15 32743 32K
16 65536 4K
20 104285776 11
24 1677216 16k
30 10737741824 1G
32 42945677296 43

Tin hiéu sd va muc di¢n ap qui dinh thong dung dugc biéu thi thong qua
biéu do thoi gian. Biéu dd thoi gian dung dé biéu dién sy thay d6i bién do cua tin
hiéu s6 theo thoi gian, dic biét la b1eu dién cua hai hay nhiéu tin hiéu s trong

cing mot mach dién hay mot hé thong.

Wolts
5 1
1 1
43
bit 1
2
khéng =17 dung
0.8%
o bit 0 q a 0 .
C'd ¢ mitc dién the tifu bigu trong thi€t bi 58 v bi€u dé thdi gian cda tin higu <8
Hinh 1.5

2.3. Hé thdng sb thap luc phén

Hé thdng s6 thap luc phan st dung co sb 16, nghia 13 c6 16 ky s6. Hé thap
luc phan dung cac ky sb tir 0 dén 9 cong thém 6 chit A, B, C, D, E, F. Mdi mot
ky s6 thap luc phan biéu dién mot nhom 4 ky s6 nhi phan.

Y nghia ctia h¢ théng s thap luc phan duoc mo ta bang bang sau:



157 152 151 150 151 15 154
=4096 |=256] =16 | =1 . =1/16 | =1/25%6 | = 1/4095
Ddu cham
MSD thap luc LSD
phian

Méi‘quan hé giita cac hé thong thap luc phan, thap phan va nhi phan dugc
trinh bay bang bang sau:

Thiplucphan | Thap phin | Mhi phin
0 0 0000
1 1 ool
2 2 Q010
3 3 0011
4 4 0100
5 5 0101
& & 0110
7 7 0111
a a 1000
9 9 1001
A 10 1010
B 11 1011
Z 12 1100
o 13 1101
E 14 1110
F 15 1111

Khi dém s6 thap luc phan, mdi vi tri duoc ting dan 1 don vi tir 0 cho dén
F. Khi dém dén gia tri F, vong dém lai tré vé 0 va vi tri ky s6 ké tiép tang 1én 1.
Trinh ty dém duoc minh hoa nhu duéi day:0,1,2,3,4,5,6,7,8,9, A, B, C, D,
E, F, 10,11, 12, 13,...,1A,1B,...,20, 21,..,26, 27, 28, 29, 2A, 2B, 2D, 2E, 2F,...,
40,41, 42 ...., 6F8, 6F9, 6FA, 6FB, 6FC, 6FD, 6FE, 6FF,700,....
2.4. Chuyén déi giiva cdic hé dém.
a. Chuyén d6i tir hé thap phan sang hé nhi phan

Dung phuong phap lap lai lién tuc phep chia cho 2 va ghi lai s6 du sau
mdi lan chia cho dén khi thu duoc thuong s6 bang 0. Ket qua nhi phan hinh thanh
bang cach viét s du theo chiéu tir dudi 1én, bat dau la s6 MSB va cubi ciing 13 s6
LSB.
Vidu 1:
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B8i 56 thap phén 27 thanh sé nhi phan

g=3+duo D20 = 11011

%zO+dU’1€MSB

Vidu 2:
241 56 thap phan 40 thanh sé nhj phan

40 20 duet 0 €« LSE

%

= 40,,=1010010,

0dr 1€ MSB

Téng quat :

Bdi 50 thap phéan An thanh s& nhi phan

X, + dwEy € LSB

X_ Hp + du Ky
2
/ An=Fp1Kn-a o
X
32= X3 + dr Ky




b. Chuyén ddi tir hé nhi phan sang hé thap phan

Tong quat :

Chuyén d6i sé nhi phan Kn.1Kn2.........K2K1Ko sang sb thap phan
Kn.lKn-z....KzKlKo:Kn.1,2n'l+ Kn-2.2n'2 +...+ K2.22 + K1.21 + Ko.2O

Vi du 1 : Chuyén d6i s6 nhi phan 01011100 sang s6 thap phan
01011100=0.2"+1.2°+0.2°+ 1.24+1.23 + 1.22 + 0.2' + 0.2° = 9219

Vi du 2 : Chuyén d6i s nhi phan 10011010 sang sé thip phan
10011010¢» = 1. 27+0.2°4+0.2°+1.24+1.2° + 0.22 + 1.2 + 0.2° = 15419
c. Chuyén doi tir hé thap phén sang h¢ thap luc phén.

Twong tu nhu cach d6i tir thap phan sang nhi phan, khi doi tir thap phan
sang thap luc phan ta ciing dung cach lip lai phép chia cho 16 va ldy s6 du cua
phép chia.

Vi du : ddi s6 thap phan 76510 thanh s6 thap luc phan.

Thuc hién phép chia, ta dugc:

Pdi 56 thap phan 765 thanh sé thap luc phan

% =47 + de 13 (D) € LSD

47

E = 2 4+ dirf 15 (F]' = ?551[. = DFQM
2

T =0 4+ do 2 < MED

d. Chuyén dél tur hé thap luc nhi phén sang h¢ thap phéan

Mot sb thap luc phén co thé dugc ddi thanh sb thap phan twong duong dua
vao dir lieu moi vi tri ky sb thap luc phan €0 trong s0 la lay thua 16. LSD co6
trong s6 1 16°, ky s thap luc phan & vi tri tiép theo c6 sé mii tang 1én. Qud trinh
chuyén dbi nhu sau:

Vi dy : D6i mét sb thap luc phan 4566 sang sb thap phan.
45646 = 4.16% + 5.16' + 6.16°
= 425 + 516 + 6.1
= 1024 +80 + 6
= 1110(10)
Vi du : Pdi s thap luc phan 4BEs thanh sb thap phan.

4BEjs = 4.16*> + B.16' + E.16°
4.16> + 11.16' + 14.16°
1024 + 176 + 14

121449
e. Chuyén doi tur h¢ thép luc phén sang hé nhi phan.

Céach doi tir s6 thap luc phén sang s6 nhi phan ciing glong nhu doi tir bat
phan sang nhi phan, nghia 1a mdi ky sb thap luc phan dugc d6i sang gia trj nhi
phén 4 bit twong duong.

Vi du: Poi s6 8D216) sang s6 nhi phan

12



D = a D 2

= U I U
= 1000 1101 0010
= 100011010010,

f. Chuyén d6i tir hé nhi phan sang hé thap luc phan.

Dé doi tir s6 nhi phan sang thap luc phan ta 1am nguoc lai cach doi tir thap
luc phan sang nhi phan. Nghia 1 ta nhém thanh timg nhom 4 bit, mdi nhém duogc
d6i sang ky s6 thap luc phan trong duong. S6 0 ¢ thé duoc thém vao dé hoan
chinh 4 bit cudi cing.

Vidy : D6i s6 110011011012 thanh sé thap luc phan

11001101101, = 0110 0110 1101
— 1} 1} 1}
— & & o
= G506

3. Pai so0 Bool va ham logic co ban.
3.1.Khai ni¢m.

Ham s6 va bién s6 cia mon dai sé logic khac voi ham s va bién sb
ctia mon dai s6 thong thudng 1a né chi bao gdm hai gia tri 1a "0" va "1" va
thuong dugc goi 1a logicO va logicl.

Biéu thirc téng quat

Y =f(X1; X2; ...Xn) trong do Y: Ham s6 logic; Y= {0;1}
X1 X2 ; ...xn : Cac bién logic ;
xi = {0 ;1}
3.2. Cdc phép tinh co bdn ciia bién logic.
C6 3 phép tinh co ban giita cac bién logic.

- Phép hoi (phép nhan logic).

- Phép tuyén (phép cong logic).

- Phép phu dinh.

a. Phép hoi (phép nhan logic).

Goix1: X214 hai bién sé logic, ham s logic y thuc hién phép hoi gitta
hai bién logic x1: X2 c6 biéu thuc:
Y=X1A X2 = X1. X2 = X1X2

Biéu dién bang gian d6 Venn. Trong tap khong gian S véi Smax=1 ¢0O
chira x1 va Xz . Gia tri cua y la khoang giao nhau gitta x1 va X

Smax=1

y %] 3

13



b. Phép tuyén (phép cong logic).
Goixi; Xz1a hai bién s logic, ham sb logic y thuc hién phép tuyén
gitta hai bién logic x1: X2 ¢6 biéu thuc:
y=x1VXz = X1+2
Biéu diénbang gian dd Venn. Trongtap khong gian S v&i Smax=1 c0
chlra x1 va Xz . Gia tri ciia y 1a bao gom ca x1 va X»

Stax =1

y oo ot

c.Phép phu dinh : ’
~ Goixlabiénso logic, ham s6 logic y thyc hién phép phu dinh cua
bién logic x biéu thuc:

‘_',I’:T

Biéu diénbang gian dd Venn. Trong tip khong gian S v&i Smax=1 cO
chta x . Gia tri cua y ndm ngoai x va trong tap S
Stax=1

Trinh tu caa cac phép toan: Phép phii dinh — Phép héi — Phép tuyén
3.3. Cdc dinh lugt trong dai sé logic.
a. Luat giao hoan.
H+3=3+H
¥ 0¥ =3 X
b. Luat két hop.
N+t = (X +3+ 35
(¥ ¥z =03 X s
c. Ludt phan bé.
(¥ X)) = (K +32) (3 +X5)
B (4= X ¥ + XK X
d. Luat ghim.
:}{:1+(:}{:1 ) :}"\:2] = 3
¥ (N+¥E) =X
e. Luat dong nhit.
X+ X=X
¥ X =X

14



f. Luat hoan nguyén.

=l
I
4

g. binh luat Demorgan.

X+ = EE

¥y ¥ = E+Eg
h. Luat phu dinh.
H+3H = 1
H.H =0
i.Qui tac tinh v4i hang s6 "0" va "1". _
X +0=73x ¥ .0=0 1=0
X+1=1 . 1=X 0=1

Cac dinh luat néu trén dugc dung nham dé don gian (t61 thiéu hoa)
mot biéu thie dai s logic.
3.4. Bién s6 va ham sé trong dai sé logic.
a. Khai quéat chung.

Biéu thirc ctia ham dai sé logic 1 Y=f(X1, Xz, ....,Xn)
- Trong d6 X1, Xa, ....,Xn lacacbiénlogic (n blen) Méi blen chi nhan mot
trong hai gia tri la "O" hodc "1" hay c6 thé viét X; = [ 0; 1].
- Ham Y cling chi nhan mot trong hai gia trila "0" hoac "1" --> Y =[ 0; 1].
b. Bién sé logic.

Ta hay xet méi quan h¢ gitra s luong bién (n) c6 trong ham logic véi
s6 lugng cac to hop bién phan biét (N) cuia ching.
* Xétham 1 bién —n =1 — biéu thtrc ham Y = f(x) — Co 2 gia tri phan
biét cuia bién x 12 {0, 1} > N =2 = 21
* Xétham 2 bién — n =2 — biéu thtrc ham Y = f(x1, X2) — C6 4 t6 hop gia
tri phan biét cua 2 bién x1, X2 12 {00, 01, 10, 11} — N =4 = 22
* Xétham 3 bién — n= 3 — biéu thirc ham'Y = f(x1, X2, X3) — C6 8 t6 hop
gia tri phan bi¢tcua 3 bién x4, X2, X3 12 {000,001, 010, 011, 100, 101, 110,
111} - N=8= 23
* Tong quat Xétham n bién — b1eu thucham Y = f(x1, X2, ... ,Xn) — CO 2"
to hop gia tri phan bi¢t cua n bién x1, X2, X3 ... Xn
Vay néu ham logic con bién ta sé c¢é 2" t6 h_op bién phan biét.
c. Ham sé logic.

Xét quan hé giira s lugng bién (n) cé trong ham logic vdi s6 lugng
cac ham logicco tinh phan biét (M).
* Xét ham 1 bién — n = 1 — biéu thitc ham Y = f(x)

Ta c6: ’
A Bién 5 X 7| Biéu thirc ham Tén ham
fo(X) 0 0 Y=0 Ham hing s6 0
f1(x) 0 1 Y =X Ham theo bién x
t2(X) 110 Y =X Ham pha dinh bién x
fa(x) 1|1 Y=1 Ham hang sé 1

Nhu vay, d6i véi ham 1 bién ta s& xay dung duoc 4 ham c6 tinh chét
riéng biét —» M =4 = 22
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* Xét ham 2 bién — n = 2 — biéu thrc ham Y = f(X1, X2)

Ta co
I oA
Bien1x 0101111 Biéu thirc ham Tén ham
Ham X110 1011
fo (X1,X2) 0 0/0]0 fo =0 Héng 860
f1 (X1 , Xz) 0 0|0 1 f1 = X1.X2 Nhan |OgiC (AND)
f2(X1,X2) 0 0 1 0 f2: Xl.Yz Cémxz
fa(xi,x2) |00 1 |1 |fz= X Theo x1
f4(X1,X2) 0 110 0 f4: Yl.Xz Cémxl
fs(X1,x2) |01 1|0 |1 |fs= X% Theo x>
fo(x1,%x2) |0 | 1] 1|0 [fo =XXo+ X1X2 = X1® X2 |Cong Modul 2 (EX- OR)
fr(Xa,%x2) |0 [ 1)1 |1 |ff=xXx1+X Cong logic (OR)
fs(X1,%x2) |1 [0]0 |0 |fg = Xi+x2 Ham Pierce ( NOR)
fo(x1,%2) |1 ]0]0 |1 |ff =X+ xiXo = xu® Xo |CONg cling dau (EX-NOR)
flo(Xe, %) [1 ] 0] 1|0 |fo= X Phu dinh x
f11 (X1 , X2 ) 1 0111 fir= X1+ )(_2 Kéo theo x1
fo(xt, %) 11212100 |f=X; Phu dinh x;
f13 (X1 , X2 ) 1/1]0]1 fiz= X1 +X Kéo theo x>
fla(e, %) | 1| 11211]0 [fu= X. X2 Ham Sheffer (NAND)
fis(x1, %) [ 1|1 |1[1 |fs= 1 Hang sé 1

Nhu vay, d6i véiham 2 bién ta s& xay dung dugc 16 ham co6 tinh chét

riéng biét — M = 16 = 4% = 222 .

* Tong quat : Doivéi ham cénbién tasé xady dung duge 222 ham co tinh

chat riéng biét
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Bai 2 : Cac cong logic co ban

Muc tiéu:

* Kién thirc:

- Giai thich duogc cac khai niém co ban vé cac cong logic.

- Nhan biét duoc ky hiéu, phan tich dwgc nguyén li hoat dong va bang chan
ly cua cac cong 1dgic co ban.

* Ky nang

- Lap rap, kiém tra duogc sy hoat dong cac cong logic co ban

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:
1. Khai quét chung.

Moi ham logic déu c6 thé dwoc mo ta boi cac so d6 mach dién tuong
ung. Cac so do nay duoc goi la cac mach logic. Trong thuc té k¥ thuat,
ngudita chi duaranghién ciru mot s6 ham logic c6 tinh chét dic trung nhat
vadugc goilacdc ham logic co ban, twrong ing vdicac ham logic co ban la
cac machdiénlogic co ban hay con goi 1a cac phan tir logic co ban, cac cong
logic co ban.

Ky hiéu cia cac cong logic chi noi lén chure nang logic ma khong noi
1én ciu trac bén trong ciamach. Moi cong logic co mdt hodc mot vai 161 vao
va thuong chi c6 mot 16i ra.

Mtc dién ap tin hi¢u trén 16i ra dugc xac dinh theo muc dién ap tin
hiéu tai cac 16i vao va duoc biéu thi bang hai gia tri 1a mc cao (H - high) va
muc thap (L - low).

2. Cong NOT.

2.1. Ky hiéu, nguyén ly hoat dong, bang chan ly.

a. Khai mi¢m: La mach thuc hién chtc nang cua phép phu dinhlogic Y=«
b. Ky hié¢u.

c. Hoat dong.

Néu dau vao cuamach ¢ tin hiéu (logic1) thi & dau ra khong c6 tin
hiéu (logic0) va nguogc lai.

d. Bang chan ly. " {>‘: Y=%

X K
1] 1
1 1]

Hinh 2.1: Ky hiéu, bang chén 1y cong NOT

2.2. Lip rdp, khdo sdt cong NOT.

a. No1 dung:

- Tim hiéu chirc ning, tinh nang ky thuét cua may thyc tap s6 ED-1100A.
- Lam quen va nhdn dang vé IC sb chira cong NOT.

- Cac ky hiéu thong dung trong mach logic.

- Lip mach, khao sat nguyén Iy hoat dong cua cong NOT.
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- Lap bang chan Iy mo ta hoat dong ctia cong NOT theo murc dién ap trén cac 16i
vaolra.
- So sanh véi bang chan 1y theo 1y thuyét mo ta.
b. T churc thuc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuét SO lwong
1 | May thyc tap so ED-1100A 1may / nhom
2_| IC 50 chira cong NOT IC 7404 1 1C/ nhém
3 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 by / nhém
4 | O tiép nguodn 220V/5A 1 b6/ 4 nhom

Bang 2.1: Bang thiét bi, vit tw khdo sat cong NOT
d. Quy trinh thuc hién.
- Chuén bj va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Tim hiéu chtrc ning, tinh ning k¥ thudt ciia may thuc tdp sé ED-1100A.

00000000 TYTOO0OO0O0OO0OO0OOOYOO0OO0OOOOOC O

00000000 ,00000000,00000000

ED - 11004

oh
oE
orC
] oo e ©
1

0 1K

d EEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEENEEEEEEEEER
bIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
"+5V CEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEENEEEEEEEEEEEEEEER

dIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
OGND R AR IR RN RNl RRRRRRINARRARRRRRRRRRRDRNANINERRRRN

flIIIl:lIIlIIlIIIlIlIIlI:llIIlIllllllllll:llllllllllll
R RIRERRRRERERTRRRERREREREIRERERRERERIRRERERRRRINERRYED]
hlIIIlIlIIlIIlIIIlIlIIlIIllIIlIIIIIIIIIIIIIIIIIIIIIIII
.iIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
I A eI R R R RRRRRETERRRERERERRINERRRNRRRRIRNERRRRRRINRRNRDN]

e %

S

Hinh 2.1: Cdu triic bang mat mdy thuc tdp s6 ED-1100A

* Khu vuc cam linh kién: Bang cém linh kién bao gém 4 phén doc lap nhau

+ Phan AvaD g6m hai hang 16 cim lién thong theo chiéu ngang dung dé cip
nguon hodc cap tin hi¢u.

+ Phan B va C gom cac hang 16 cam lién thong theo chiéu doc dung dé cam IC
va cac linh kién phdi hop R; C. Vi tri cim IC 13 ving c6 danh diu vach den véi
chan s6 1 bit dau tr du cham.

* Khu vuc cép tin hiéu:
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+ 4 jac cAp muc diénap 13 A, B, C,D di kém 4 cong tic gat 1én xudng. Cong tic
gat 1én trén tuwong ung voi cap mirc dién ap cao (H), cong tic gat xuong dudi
tuong Gmg vo1 cap mirc dién ap thap (L).

+ 2 jac cap tin hiéu kich thich twvong trng v61 sudon duong va sudon am xung voi
thoi diém kich thich qua cong tic nhan.

+ 3 jac cap dao dong xung vudng twong ung 1a 1Hz; 10Hz; 1KHz

* Khu vyc hién thi:

+ Hang dén LED dung dé hién thi tin hiéu vao/ra trén cac chéan cua IC.

+ LED 7 thanh dé hién thi s thip phan tu nhién tir 0 dén 9.

* Linh kién hd trg: Bién tré 100KQ. Cong tic nhin loai thudng ha (K).

* Nguon cap +5VDC; -5VDC, GND

- Tim hiéu vé IC s6 chita cong NOT (IC 7404).

SN 7404 GND
Hinh 2.2: Céu tric IC 7404

- Cac ky hiéu thong dung trong mach logic.
_{ Tin higu o6 mikc Tin higu o6 re tich
tich et cao (H) S & SIS U Kung
o TN higu co mike Tin higu oo M tch
ticzh e thdip (L) G & 5L B XUNg
Hinh 2.3: Cdc ky hiéu qui woc trong mach logic

- Lap mach, khao sat nguyén 1y hoat dong ciia cong NOT.

Uy Cio 1 rey

K, #'H
L

Hinh 2.4: Pdu ndz khao sat cdng NOT
+ Cam day dau ndi tir 1 16i vao cia cong NOT voi 1 Ja ac cap muc dién ap.
+ Pua cong tic 1én muc cao (H) va xudng mirc thap (L).
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+ Quan sat dén LED tai cac chan IC tuong tmg véi cong NOT dang khao sat.
Néu dén sang thi muc dién ap 1a cao (H), con dén khong sang thi 1a mirc thap (L)
- Lap bang chan Iy mo ta hoat dong ciia cong NOT theo murc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 14p véi bang chan 1y theo 1y thuyét mé ta.

) vao U ra

Bdng 2.2: Bang chdn Iy khdo sdt cong NOT

3. Cong OR.
3.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thuc hién chttc ndng ciia phép conglogicY = x1 + X2
b. Ky hiéu.
c. Hoat dong.

Néu mot trong hai dau vao hodc ca hai c6 tin hiéu (logicl) thildira sé&
c6 tin hiéu.

Con néu ca hai ddu vao khong cé tin hiéu thi 16i ra s& khong c6 tin
hiéu (logic0).
d. Bang chan ly

1 Ha b
1] 1] 1]
1] | |
1 1] |
| | 1

Hinh 2.5: Ky hiéu, bang chan 1y cong OR

3.2. Ldp rdp, khdo sdt céng OR.
a. NOi dung:
- Tim hiéu vé IC s chira céng OR.
- Lap mach, khao sat nguyén 1y hoat dong cua cong OR.
- Lap bang chan Iy mé ta hoat dong ctia cong OR theo mirc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chén 1y theo 1y thuyét mé ta.
b. T6 chirc thyc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng s6 k¥ thuit So lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC s0 chira cong OR IC 7432 1 1C/ nhém
3 Day cim dau ndi boc nhya | L=15cm; D=1mm 1 b / nhom
4 | O tiép ngudn 220V/5A 1 bd/ 4 nhém

Bdng 2.3: Bang thiét bi, vdt tw khdo sdt cong NOT
20



d. Quy trinh thue hién. , )
- Chuan b1 va kiém tra cac :chiét bi, vat tu theo bang thong ké.
- Tim hiéu vé IC s6 chtra cong OR (IC 7432).

Ly
Jrc
LI'»r2
Ky #i Ho Ko #l H
L L
SN 7432 GND
Hinh 2.6: Cdu triic IC 7432 Hinh 2.7: Pdu néi khdo sat cong OR

- Lap mach, khao sat nguyén ly hoat dong cua cong OR.

+ Cam day dau n01 tir 2 16i vao cua cong OR v6i 2 Jac cAp muc dién ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan satdén LED tai cac chan IC tuong tmg v&i cong OR dang khao sat. Néu
den sang thi mac dién ap la cao (H), con dén khong sang thi 1a mirc thap (L)

- Lap bang chan 1y mo ta hoat dong ctia cong OR theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh véi bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

UV1 Uv2 Ura

Bdng 2.4: Bang chan Iy khdo sdt cong OR

4. Cong AND.
4.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thyuc hién chirc nang cia phép nhan logic Y = X1.X»
b. Ky hi¢u.
c. Hoat dong.

Néu hai dau vao cung c6 tin hiéu (logicl) thi16ira s& c6 tin hiéu. Con
néumot trong hai dau vao hoic ca hai khong c6 tin hiéu (logic0) thi 16i ra s&

khong c6 tin hi¢u.
X1 —jﬁ‘v‘h- X3
By ——

d. Bang chan ly

X1 o 4
I I I
I 1 I
1 I I
1 1 1
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Hinh 2.8: Ky hiéu, bang chédn Iy cong AND

4.2. Lip rdp, khdo sdt cong AND.
a. NO1 dung:
- Tim hiéu vé IC s chira cong AND.
- Lap mach, khao sat nguyén ly hoat dong ciia cong AND.
- Lap bang chan Iy mo ta hoat dong ciia cong AND theo murc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chéan 1y theo 1y thuyét mé ta.
b. T6 chitc thuc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ki thuit SO lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC s0 chita cong AND IC 7408 1 1C/ nhém
3 Day cam dau noi boc nhuva | L=15cm; D=1mm 1 bo / nhom
4 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Bdng 2.5: Bang thiét bi, vdt tw khdo sdt cong AND
d. Quy trinh thuc hién.
- Chuén bj va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Tim hiéu vé IC s6 chita cong AND (IC 7408).

SN 7408 GND

Hinh 2.9: Cdu triic IC 7408 Hinh 2.10: Pdu néi khdo sat cong AND

- Lap mach, khao sat nguyén 1y hoat dong cua cong AND.

+ Cam day dau n01 tir 2 16i vao cua cong AND vo6i 2 Jac cAp murc dién ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan IC twong tng véi cong AND dang khao sat.
Néu dén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a muc thap (L)
- Lap bang chan 1y mé ta hoat dong ctia cong AND theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 1ap véi bang chan 1y theo 1y thuyét mo ta.

UV1 Uv2 Ura
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Bdng 2.6: Bang chan 1y khao sdat cong AND
5. Cong NOR.

5.1. Ky hiéu, nguyén ly hoat dong, bang chan ly.
a. Khai miém: La mach thuc hién chltc nang cua phép tinhlogic Y =%1+ %2

b. Ky hiéu.
X1 ¥ =X+ X2
) D—

c. Hoat dong.

1 Za K
1] 0 1
1] 1 0
1 0 0
1 1 0

Hinh 2.11: Ky hiéu, bang chdn 1y cong NOR

Néu hai ddu vao ciung khong c¢6 tin hiéu (logic0) thi 16i ra s& co tin
hiéu. Con néumdt trong hai dau vao hodc ca hai c6 tin hiéu (logicl) thi 16i ra
s€ khong co tin hi¢u.

d. Bang chan Iy (hinh 2.11)

5.2. Lip rdp, khdo sdt céng NOR.
a. NoOi1 dung:
- Tim hiéu vé IC s chira céng NOR.
- Lap mach, khao sat nguyén ly hoat dong ciia cong NOR.
- Lap bang chan Iy mo ta hoat dong ciia cong NOR theo mirc dién ap trén cac 16i
vao/ra.
- So sanh vé6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit SO lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC s6 chira cong NOR IC 7402 1 1C/ nhém
3 | Day cim dau ndi boc nhya | L=15cm; D=1mm | 1 by / nhém
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bdng 2.7: Bang thiét bi, vit tw khdo sdt cong NOR
d. Quy trinh thuc hién.

- Chuén bj va kiém tra céc thiét bi, vt tu theo bang théng ké.
- Tim hiéu vé IC s6 chira cong NOR (IC

|_| W

it

Ly, 3

] K, #i Ho Ky #i H
ST 7402 GND L L



Hinh 2.12: Cdu triic IC 7402 Hinh 2.13: Pdu néi khdo st cong NOR

- Lap mach, khao sat nguyen 1y hoat dong cua cong NOR.

+ Cam day dau n01 tir 2 161 vao cua cong NOR véi 2 Jac cAp muc dién ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan IC twong tng véi cong NOR dang khao sat.
Néu dén sang thi muc dién ap 1a cao (H), con dén khong sang thi 1a murc thap (L)
- Lap bang chan Iy mo ta hoat dong ciia cong NOR theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 14p véi bang chan 1y theo 1y thuyét mé ta.

UV1 Uv2 Ura

Bdng 2.8: Bang chan 1y khado sat cong NOR

6. Cong NAND.
6.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thyuc hién chitc nang ctia phép tinh logic ¥ =%;.%;
b. Ky hiéu.
c. Hoat dong.
Néu mot trong hai dau vao hodc ca hai khong c6 tin hiéu (logic0) thi
16ira s& c6 tin hiéu. Connéu ca hai dau vao co tin hiéu (logic1) thi 16i ra sé&
khong c6 tin hi¢u.

d. Bang chan ly X1 ¥ =Xp. %
Ky —— ::

21 oy W
0 0 1
0 1 1
1 I 1
1 1 0

Hinh 2.14: Ky hiéu, bang chdn 1y cong NAND
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6.2. Lip rdp, khdo sdt céng NAND.
a. Noi dung:
- Tim hiéu vé IC s6 chtra cong NAND.
- Lap mach, khao sat nguyén 1y hoat dong ctia cong NAND.
- Lap bang chan 1y mo ta hoat dong ciia cong NAND theo mirc dién ap trén cac
16i vao/ra.
- So sanh voi bang chan 1y theo 1y thuyét mé ta.
b. T6 chirc thyc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng so ki thuat S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC s6 chira cong NAND IC 7400 1 1C/ nhém
3 | Day cam dau ndi boc nhwa | L=15cm; D=1mm | 1 bo / nhom
4 | O tiép nguon 220V/5A 1 bo/ 4 nhom

Bdng 2.9: Bdng thiét bi, vdt tw khdo sdt cong NAND
d. Quy trinh thuc hién.

- Chuan bj va kiém tra c4c thiét bi, vat tw theo bang thong ké.
- Tim hi€u v¢€ IC s6 chira cong NAND (IC 7400).

Yoo

o b
ey

$_$ i,

iH

L

I{]#iH HE#
I

SN 7400 GND
Hinh 2.15: Cdu triic IC 7402 Hinh 2.16: Bdu noi khdo sat cong NOR

- Lip mach, khao sat nguyén 1y hoat dong cua cong NAND.

+ Cam day d4u ndi tir 2 16i vao cta cong NAND véi 2 Jac cap murc dién ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan IC twong ting v6i cong NAND dang khao sat.
Néu dén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a muc thap (L)
- Lap bang chan 1y mo ta hoat dong ctia cdng NAND theo muc dién 4p trén cac
16i vao/ra theo nhu trang thai di quan sat trén.

- So sanh voi bang chan 1y dugc 14p véi bang chéan 1y theo 1y thuyét mé ta.

le UV2 U ra

Bang 2.10: Bdng chdn Iy khao sdt cong NAND.
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7. Cong EX - OR.
7.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thuc hién chirc nang cua phéptinh logic Y =x1&%z
b. Ky hiéu.
c. Hoat dong.

Néu hai dau vao c6 cung trang thai tin hiéu thi daura s& khong c6 tin
hiéu (logic0). Con néu nhu hai ddu vao khac trang thai tin hiéu thi dau ra s&

c6 tin hiéu (logicl).
X1 ¥ =X & Xz
gl e

d. Bang chan ly
Y
0
1
1
1]

—

HHDDH
= =

Hinh 2.17: Ky hiéu, bang chén 1y cong EX-OR

7.2. Ldp rdp, khdo sdt cong EX - OR.
a. Noi dung:
- Tim hiéu vé IC s chira cong EX - OR.
- Lap mach, khao sat nguyén ly hoat dong ciia cong EX - OR.
- Lap bang chan 1y mé ta hoat dong ctia cong EX - OR theo mirc dién ap trén céc
16i vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vt tu.

TT Thiét bi - Vit tw Théng so ki thuit SO lwong
1 | May thuc tap so ED-1100A 1may / nhom
2 | IC s6 chira cong EX - OR | IC 7486 1 1C/ nhém
3 | Day cam dau ndi boc nhwa | L=15cm; D=1mm 1 b6 / nhém
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bdng 2.11: Bdng thiét bi, vit tw khdo sdt cong EX - OR

d. Quy trinh thug hién. , )
- Chuan b1 Vg‘l kiém tra cac ghiét bi, vat tu theo bang thong ké.
- Tim hiéu v¢ IC so chtra cong EX - OR (IC 7486).

Yo

vy
Hlrs
U'u.rE g
Ky #l H Knq #i H
L IL

SN 7486 GND 26



Hinh 2.18: Cdu triic IC 7486 Hinh 2.19: Bdu néi khao sat cong EX-OR
- Lap mach, khao sat nguyén ly hoat dong cua cong EX - OR.
+ Cam day dau n01 tir 2 16i vao cua cong EX - OR vo6i2 Jac cAp murc dién ap.
+ Pua cac cong tic 1én mirc cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan satdén LED tai cac chan IC tuong tng voi cong EX - OR dang khao sat.
Néu dén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 13 murc thap (L)
- Lap bang chan 1y mé ta hoat dong cua cong EX — OR theo mirc dién 4p trén
céc 16i vao/ra theo nhu trang thai dd quan sat trén.
- So sanh véi bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

UV1 Uv2 Ura

Bdng 2.12: Bdng chén 1y khdo sdt cong EX-OR.

8. Cong dém (Buffer)
8.1. Ky hiéu, nguyén ly hoat dong, bdang chdn ly.
a. Khai miém: La mach thyc hién chltc nang ctia phép tinh logic Y = x
b. Ky hi¢u.
c. Hoat dong.

Néu dau vao cia mach c6 tin hiéu (logicl) thi & dau ra ciing c6 tin
hiéu (logicl) va nguoc lai hay ndéi mét cach khac tin hi¢u ra 1ap lai dang tin
hi¢u vao.

d. Bang chan ly ¥ | ¥ =x
X Y
I I
1 1

Hinh 2.20: Ky hiéu, bang chan 1y cén dém(Buffer)

8.2. Lip rdp, khdo sdt cong dém.
a. NO1 dung:
- Tim hiéu vé IC s chira cong dém.
- Lap mach, khao sat nguyén 1y hoat dong cua cong dém.
- Lap bang chan 1y m6 ta hoat dong cua céng démtheo mirc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chén 1y theo 1y thuyét mo ta.
b. T6 chitc thuc hién:
Chia 16p thanh cdc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

| TT | Thiét bi - Vat tw | Thong s6 ky thuat |  S6 lwong |
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1 | May thyc tap s6 ED-1100A 1may / nhém
2 | IC s6 chira cong dém IC 7407 1 1C/ nhém
3 | Day cim dau ndi boc nhya | L=15cm; D=1mm | 1 by / nhém
4 | O tiép nguon 220V/5A 1 bo/ 4 nhom

Bdng 2.13: Bdng thiét bi, vdt tw khdo sdt cong dém

d. Quy trinh thyc hién.
- Chuén bi va klem tra cac thlet bi, vat tu theo bang thong ke.
- Tim hiéu vé IC s6 chira cong dém (IC 7407)

Yoo

T[] [z [ o] [#] [¥] Uy S U rey

DD : |/é

IHjEjEHi K
SN 7407 GND

Hinh 2.21: Céu triic IC 7486 Hinh 2.22: Ddu néi khdo sat cong EX-OR
- Lap mach, khao sat nguyén ly hoat dong cua cong dém.
+Cam day dau ndi tir 1 16i vao cia cong dém voi 1 Jac cip muc dién ap.
+ Pua cong tac 1én muc cao (H) va xudng mirc thap (L).
+ Quan sat dén LED tai céc chan IC tuwong Gng voi cong dém dang khao sat. Néu
dén sang thi murc dién ap 1a cao (H), con dén khong sang thi 1a mirc thap (L)
- Lap bang chan Iy mo ta hoat dong cta cong dém theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.
- So sanh voi bang chan 1y dugc 14p véi bang chéan 1y theo 1y thuyét mé ta.

) vao U ra

Bdng 2.14: Bang chdn 1y khdo sdt cong dém

9. Cong 3 trang thai.

9.1. Ky hiéu, nguyén ly hogt djong, bang chin ly.

a. Khai miém: La mach dién ma 16i ra ton tai ¢ ba trang thai
- L01 ra ¢ trang thai mtc dién ap cao (H)

- Loi ra o trang thai mtc dién ap thap (L)

-Léira o trang thai hé mach c6 tré khang cao (Zcao)

+ Ve
0

Zcao \ﬁ- Y

Hinh 2.23: Mach twong dwong mé ta tinh chdt ciia mach 3 trang théi
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b. Ky hi¢u, hoat dong, bang chan ly

Quan h¢ tin hi€u vao/ra tuy thudc vao trang thai tin hi¢u tai 16i vao
diéu khién G. Khi c6 tin hiéu cho phép tai 16i vao diéu khién G, mach hoat
dong nhu mot cong dém hodc cong NOT. Khi khong c6 tin hidu cho phép tai
16i vao diéu khién G, 16i ra cua mach ton tai & trang thai tr¢ khang cao.

Machba trang thai dugc ung dung dé lam phan tir khong ché trong
duong truyén sé liéu, dir liéu sb. Néu ghép hai phan tir 3 trang thai theo
chiéu thu@n/nguge va co tin hi¢u cho phep (G) ¢ trang thai ddinguoc nhauta
s& c6 dudng truyén tin hiéu theo hai chiéu.

4 % ¥ X ‘ ‘*T; ¥ ¥ \:{ ¥ x % Y
G G G G

G| X Y G| X ¥ G| X Y G| X ¥
0 | Zcao 1] 0 0 | Zcao 0 0 1
0 1 | Zeao 0 1 1 0 1 | Zcao 1 0
0 1] 0 | Zcao 0 1 O | Zcao
1 1 1 1
1 1 1 | Zcao 1 1] 1 | Zcao

Hinh 2.24: Ky hiéu, bang chdn 1y ciia cdc cong 3 trang thdi

Mach ba trang thai dugc ung dung dé lam phﬁn tu khéng ché trong
duong truyén sb liéu, dir liéu s6. Néu ghép hai phan tir 3 trang thai theo
chiéu thuan/ngugc va co tin hi€u cho pheép (G) ¢ trang thai ddinguoc nhauta
s& c6 duong truyén tin hiéu theo hai chiéu.

A B A B

| ——® e ——e

G G

Hinh 2.25: Mach itng dung ciia cong 3 trang thdi trong truyén dit liéu

9.2. Lip rdp, khdo sdt céong 3 trang thdi.
a. NOi dung:
- Tim hiéu vé IC s6 chtra cong 3 trang thai.
- Lip mach, khao sat nguyén 1y hoat dong cua cong 3 trang thai.
- Lap bang chan Iy mo ta hoat dong ctia cong 3 trang thai theo murc dién ap trén
cac 10i vao/ra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tw Thong so ky thuit SO lwong

May thuc tap so ED-1100A 1may / nhém

IC 56 chira cong 3 trang théi | IC 74125; 74126 2 IC/ nhom

Day cam dau no6i boc nhuya | L=15cm; D=1mm | 1 b6 / nhém

O tiép nguodn 220V/5A 1 bd/ 4 nhém
Bdng 2.13: Bdng thiét bi, vdt tw khdo sdt cong dém

AWN|F

d. Quy trinh thuc; hién. , )
- Chuan b1 V{El kiérq tra cac ghiét bi, vat tu theo bang thong ké.
- Tim hic¢u v¢ IC s0 chira cong dém (IC 74125; IC 74126)

Yoo

IC 74125  ©NP IC 74126 GND
Hinh 2.26: Cdu triic IC chita cong 3 trang thdi

- Lip mach, khdo sat nguyén 1y hoat dong ctia 2 loai cong 3 trang thai ddi véi lan
luot tirng loai IC.

+ Cam day dau ndi tir cac 16i vao ctia cong 3 trang thai vdi cac Jac cap muc dién
ap trén may thuc tap.

+ Pua cong tic 1én mic cao (H) va xudng muc thap (L) cho timg truong hop.
+ Quan sat dén LED tai cac chan IC twong Gmg voi cong 3 trang thai dang khao
sat. Néu dén sang thi murc dién 4p 1a cao (H), con dén khong sang thi 1a muc thip
(L)

- Lap bang chan Iy mé ta hoat dong cta cong 3 trang thai theo mirc dién ap trén
céc 16i vao/ra theo nhu trang thai dd quan sat trén.

G| XY

Bdng 2.14: Bang chdn 1y khdo st cong 3 trang thdi

- Phéi hop 2 loai cong 3 trang thai trong 2 IC dé tao ra dudng truyén tin hiéu
theo hai chi€u nhu hinh 2.25.
10. Danh gia két qua.

Muc tiéu Noi dung Piém
Nhan biét dugc ky hiéu, phan tich duwoc nguyén
Kién thirc |li hoatdongva bang chanly cuacaccong logic| 4
co ban.
K§ niing |Lip rap, kiém tra dugc su hoat dong cta cac| 4
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cong logic co ban.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai dd |- Pam bao an toan cho ngudi va thiét bi. 2
- T chirc noi lam viéc khoa hoc, gon gang.

Bai 3 : Bi¢u dién ham dai s6 logic

Muc tiéu:

* Kién thikc:

- Giai thich dugc ¥ nghia cac phuong phap biéu dién ham dai sé logic.
* Ky nang:

- Chuyen d6i dugc cac hinh thtre b1eu dién ctia ham logic

- Téi thiéu dugc ham dai sb logic bang phuong phéap thich hop

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:

1. Biéu dién bang bang chan ly.

- Bang chan 1y 1a mot trong nhitng hinh thtc dwoc sir dung nhidunhat dé mé
ta moi quan hé giita ham dai s logic vdi cac bién cua no.

- Bangchanly la mot bang dugc lap theohang ngang va cot doc, sb cot doc
1a s6 luong ctia bién va ham, 50 hangngang la s6 cac td hop cac bién theo
biéu thuc 2" (véi n ld s6 lwang bién ciia ham).

- Trong cac hang ngang sé& ghi gia tri cta cac té hop bién theo sé nhi phanva
gia tri cia ham tuong Ung.

- Trong k¥ thuatsd, cac bai toan thuong duoc cho dudi dang bang chan ly
hodc néu khong ching ta phai xay dungbang chan 1y cin clr vao cac dir liéu
va diéu kién dua ra cua bai toan.

Vi du: Bang chén 1y cua cong logic OR.

%1 Y==K+ X3
o

X

—_

— oo |

Y
0
1
1
1

Hinh 3.1: Ky hiéu, bang chan 1y cong OR
2. Biéu dién bing biéu thirc dai sb logic.
2.1. Pinh ly.

- Mot ham dai sb logic bat ky n bién luon cé thé biéu dién dudi 2 dang:
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+ Dang tuyén chuén tic (TCT).
+ Dang hoi chuan téc (HCT).
- Dang tuyén chuan tic (TCT):La tong ctia nhiéu thanh phan, mdi mot thanh
phan 1a tich day du cua n bién.
Vi du: Mot ham dai s6 logic 3 bién X1, X2, X3 ¢6 biéu thuc dugc cho
Y =1 [(X1.X.X3) = K. Xp. X3 + X1 Xp. X3 + X;.%p. X3

Biéu thtrc dai s6 caia ham Y néu trén dugc viét dudi dang TCT. N6 1a tong
cua 3 thanh phan, mdi thanh phan 1a tich day du cua 3 bién X1, Xz, Xs .
- Dang hoi chuan tac (HCT): La tich cua nhiéu thanh phan, mdi mot thanh
phan 13 tong day du cua n bién.
Vi du: M6t ham dai sé logic 3 bién X1, Xz, X3 ¢6 biéu thtcc duge cho

Y =1 (X, Xp.%3) = (X + X+ X3).[Xq+ Xp + X3)[Xq+ Xp + Xg)
Biéu thirc dai s6 cia ham Y néu trén duoc viét dudi dang HCT. No¢ 1a tich
cua 3 thanh phén mdi thanh phan 1a tong déy du cua 3 bién X1, X2, X3.
2.2. Chuyen déi tir bang chin ly sang biéu thivc dai sé.
Trong dai s6 logic, viéc chuyén doi qua lai gitra cac cach biéu dién 1a mot
cong viéc thong thuong, vi vy ta can thiét phai nim chic duoc cac cach
chuyén dbi nay.
2.2.1 Bai toéan:
Mot ham dai sé logic 3 bién Xs, X», X1 dugc cho bang bang chan ly. Hay
viét biéu thuc cua ham dudi dang TCT va HCT.

S6 Bién Ham

thap phan X3 X5 X1 Y
0 0 0 0 0 <--Z
1 0 0 1 1 <--Vyi
2 0 1 0 1 <--Yy»
3 0 1 1 X
4 1 0 0 0 <-- 277
5 1 0 1 0 <--Z3
6 1 1 0 X
7 1 1 1 1 <--Vy3

Bang 3.1 : Bang chan ly cua bai toan muc 2.2.1

2.2.2. Quy tac viét ham dang TCT:

- Chi quan tam dén t6 horp bién ma ham co gia tri bang 1.

- S6 lan ham bang 1 1a s6 tich cua biéu thuc.

- Trong mdi mot tich, néu gia tri ciia bién ma bang 1 thi ta dé nguyén, con
néu gi tri cua bién bang 0 thi ta ldy phu dinh [Xi=1->Xi: Xi=0->Xi]
- Ham logic s& bing tong cac tich noi trén.

* Viét ham:

Ap dung quy tic trén, ta co:

- 3 1an ham Y bang 1 --> biéu thtc c6 3 tich
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- Tich thn¥ nhat - ¥7= X3.%2.%;
- Tich thir hai - 3’3: X3. %X2.%,
- Tichthikba : ¥3 = Xq.Xs. ¥
- Ham logic :

Y= f[X3.X0. %)= Fy + Yo+ ¥y = Xg. %9 Xy + X3.%0. % + X3.%p.%
- Tong quat :

Y =f(Xs, Xo, X)) =X (15237 v6iN=3;6

2.2.3. Quy tic Vlet ham dang HCT:
- Chi quan tam dén to hop blen ma ham cé gia tri bang 0.
- S6 lan ham bang 0 la s tong cua biéu thirc.
- Trong mdi mot tong, néu gia tri ctia bién ma bang 0 thi ta dé nguyén, con
néu gié tri cia bién bang 1 thi ta lay phu dinh [(Ri=0->Xi; Xi=1-—>Xi]
- Ham logic s& bang tich cac tong nadi trén.
* Viét ham:
Ap dung quy tic trén, ta c6:
- 3 1an ham Y bang 0 --> biéu thtic c6 3 tong
- Tong thie nhat - Zq= Xg+Xp+ X,
- Tong thirhai : Zp = X3+ Xp+¥Xy
-Tongthirba © Z3 = X3+ %o+ X
- Ham logic : o . .

Y=f [x:],xz,}ﬁ]: Z1.ZE.23 = [}(31-}{21- X1].[X3+X2+ X1].[X3+X2+ x-|]
- Tong quat :

Y =f(X3, X2, X)) =[[(0;4;5) Vv6iN=3;6

3. Biéu dién bing bang cac-nod.

3.1. Khai quat chung.

Cling nhu bang chan 1y, bang cac-nd cung 1a mot hinh thirc biéu dién thong
dung cua hamlogic, nhung hon thé nita n6 con 1a mot phuong tién hitu hiéu
dé rat gon biéu thic ham logic

3.1.1 Nguyén tic xay dung bang.

- Néumot ham logic co n bién ta can xay dung mot bang gdm ¢6 2" 6. Mdi
mot 6 s& twong (rng v&i mot to hop blen

- Cac 6 dugc lap sé theo hang va cot, néusd blen 12 chin thi sé hang ngang
va s6 cot doc bangnhau. Néu sb bién1a 1é thisb cot nhiéu hon sé hang mot
bién.

3.1.2 Céach ghi.

- Pau hang va dau cot s& ghi gia tri cua cac td hop bién.

- Cac hang va cot dirng canh nhau hodc dbi xng nhau chi khac nhau gia tri &
mot bién.

- Trong cac 6 s€ ghi gia tri cua ham ing v&1 gia tri cua to hop bién tai 6 d6.
+ P6i v6i dang TCT: Gia tri ham bang 0 thi dé trong

+ Pbi véi dang HCT: Gia tri ham bang 1 thi dé trong.

3.2. Chuyén déi tir bang chin ly sang bing cdc-nd.

Vi du: Hay chuyén doi tir bang chan 1y sang bang cac-nd & Bdng 3.1

- Ghi cho dang TCT

m
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00 01 11 10

- Ghi cho dang HCT

X3 X>

X1 00 01 11 10
0| O X 0
1 X 0

Bang 3.2 : Bang cac-né cho dang TCT va HCT cua bai toan muc 2.2.1

- Chay: Céach ghi biénva cach doc thong thwong theo thir tw tir trdi sang
phdi, tir trén xuéng dudi.
3.3. Bai tdp
- Baitap 1: Lap bangtrang thai, viét biéu thirc, 14p bang cac-nd cho ham
logic sau
YaZf(B,C,A)ZZ(O 2;3;4;06)
=1(B,C,A) =[] (0; 1; 4 5; 6)
-Baitap2: Lap bang trang thai, viét biéu thuc lap bang cac-nbd cho ham
logic sau
Yo =1 (X3,X2,X1,X0) =3 (0; 1; 25 5; 7; 10; 14; 16)
Yq=1f(D,B,C,A)=> (0; 1; 2; 4; 5; 8; 10)V01N—3 9
- Baitap 3 : Lap bang trang thai, viét bleu thuzc lap bang cac-n6 cho ham
logic sau
Y1 =1 (X3,X2,X1,Xo0) =[] (3; 4; 6; 7; 8;9; 12; 13; 14)
Y,=1(D,B,C,A) =[] (;5;6; 7; 11; 13) v6i N =12; 15

4. T6i thiéu ham dai sb logic
4.1. Toi thiéu bang phwong phdp dai sé.
4.1.1 Khai niém:
- T6i thiéu ham daisé logicla phuongcachdwa ham vé dang toi gian nhat.
- Tbi thiéu bang phuong phap dais6 la cach thirc dua ham veé dang tdi gian
thong qua viéc b1en doi truc tiép cac thanh phan trong biéu thirc nham giam
lugc mot cach tdi da cac thanh phan va cac bién trong ham.
- Viéc rut gon ham dugc thuc hién trén co s& cac dinh 1y vé ham logic.
4.1.2 Phuong phap tién hanh
Vi du 1: Toi thiéu biéu thirc dai sb logic sau
vy = A.Xx + A.Xx + A. X
- Biéu thtrc ham y c6 3 thanh phén
- Dung luat phan bd dé nhom thanh phan 1 véi 2 va 1 véi 3 ta sé& co:
v = X(A + A) + A(X + X)
- Ap dung phép phu dinh véicac thanh phan trong ngodc cudi cing ta cé:
Yy = X + A
Vi du 2: Téi thieu bieu thtc dai sé logic sau
Y = X1+ X1X2X3+ (X1 +X1¥X2X3) (X1 +X1X2X1)
- Dung luat phan b dé phéa ngoidc ciia biéu thirc, ta co
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Y=X1+X1X2X3+X1X1 +X1 X1X2X3+X1X2X3X1+X1X2X3X1X2X3
- Dung luat dong nhat va phép phu dinh, ta ¢
V=X 1+X1X2X3+X1 X1 +X1 X1 XX 3+ X1 XX 3X 1+ X1 XX 31X X3

Y=X1+X1X2X3+X1 + 0 + 0 + 0
Y=X1+X1X2¥3

- Dung luatphan bé va phép phu dinh, ta cé biéu thic cudi cung rat gon
¥=(X1+X1) (X1+X2¥X)
Y= X1+X2X3

4.2. Toi thiéu bang bing cdc-nd.

4.2.1 Viét ham tir bing cdc-nod

Vi du 1: Hay viét biéu thtrc dai sb cua ham logic cho bang bang cac-nd

X3 X

Xi~_00 01 11 10
0],1 1
1 I NEREIE

|

yi 'y2 lys ya

¥=F (X3X2X1) = V1+¥2+¥3+¥4 = X3XoX1+X3X2X1+ X3X2 X1+ X3X2X1
Vi du 2: Hay viét biéu thirc dai sé cia ham logic cho bang bang cac-nd
X3 X3
X1 00 01 11 10
0 0 | .0
1140 I T X
'2y 72 zs

Y=f (X3X2X1) - z1+z2+4z3 =(X3+ X2+ X1)(X3+ X2+ X1)(X3+ X2 +X1)
4.2.2. Qui tac viét tdi gian.
a.Quitdc 1: Néu2 6 dung canhnhauhoac doi xirngnhau co6 chtra toan so 1
(hoac so 0) thi ta co thé két hop dé laoij di 1 bién.

Vi du:
X3 X2
X1 00 01 11 10
0|1 1]
1 / 1 E
’y1 IY2
V1= X2X1
¥ = X2X1

—> ¥=F(X3X2X1) =¥1+¥2 = X2X1+X2X1

b. Qui tic 2: Né}l I hang hodc 1 cthodc 4 6 dung lién nhauhoac46 ¢ 4 goc
c6 chura toan s6 1 (hodac so 0) thi ta co6 thé két hop dé loai di 2 bién.
Vi du:

X3 X2 3 X2
X1Xo 00 01 11 10 X1Xo 00 01 11 10
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00

orf(1 [ 1] 1] 1]

11

10

¥=f (X3X2X1X0)=X1X0

( loai bién Xz, Xz)

X3 Xo
X1Xo 00 01 11 10

00

o[ 1)

1|l | 1)

10

Y=Ff(X3X2X1X0)= X3X0
( loai bién Xz, X1)

00 (1]
01 1
11 1
10 1]

¥Y=Ff(X3X2X1X0)=X3X>2
( loai bién X1, Xa )

3 X2
X1 X0 00 01 11 10

_00] 1] (1 |

10 1] 1 |

Y=f (X3X2X1X0)= X2Xo
( loai bién X3, X1 )

c. Qui tic 3: Néu 2 hang hodc 2 cot dung lién nhau, 2 hang & hai bién 2 cot ¢
haibién co chtratoansd 1 (hodc so 0) thita co thé két hop dé loai di 3 bién.

Vi du:

X3 X5
X1Xo 00 01 11 10

00(1 1|1 1)
¢

01 11| 1)

11

10

Y=Ff(X3X2X1X0)=X1
( loai bién Xz, Xz, Xo)

X3 X;
X Xo~_ |00 01 11 10]

00 \0 0 0 0/

01

3 X2
X1Xo 00 01 11 10

00|(1 | 1

01||1 1

11| |1 1

o/l |y

Y=f (X3X2X1X0) - X3
( loai bién Xz, X1, Xo)

3 X2

X1 Xo 00 01 11 10
00| 0) 0 |
01 O 0




11 111 O 0

10 / olo]o o\ 10| 0 0
[ |
Y=f({X3X2X1X0)= %o ¥=f [X3¥2X1Xu]= X2
( loai bién X3, Xz, X1 ) ( loai bién X3, X1, Xo)

4.2.3. Bai tap.
Tbi thiéu cac ham logic sau :
- Bai tap 1:
=f(B,C,A)=> (0
0

;2;3;4;6)
Yb—f(BCA) 1 (0; 1; 4; 5; 6)

3
s 1, 4555
- Bai tap 2 :
Ye = f (X3,X2,X1,X0) = ¥ (0; 1; 2; 5; 7; 10; 14; 16)
Ya=f(D.B,C,A) =Y (0; 1: 2; 4: 5: 8: 10) v&i N = 3; 9
- Bai tap 3 :
Y1 =1 (X3,X2,X1,Xo0) =[] (3; 4; 6; 7; 8; 9; 12; 13; 14)

=f(D,B,C,A) =[] (1; 5; 6; 7; 11; 13) v6i N = 12; 15

Bai 4 : Biéu thirc logic va mach dién

Muc tiéu:

* Kién thire:

- Giai thich dugc y nghia mdi quan hé giita biéu thirc logic va mach dién.
* Ky nang:

- Xay dung dugc biéu thirc logic hodc mach di¢n tir cac diéu kién ban dau.

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:
1. XAy dung biéu thirc logic tir mach dién cho trwéc.
1.1 Khéi quat chung.
- Mach di¢n logic duogc chia lam 2 loai co ban
+ Mach logic t6 hop (Combination circuits).
+ Mach logic tudn tu (Sequential circuits).
- So d6 tong quat cua mot mach dién logic bat ky duoc mo ta :

I A— Yo
1
X5 Mach Y,
. : logic
Xpn 1% Ym-1
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Hinh 4.1: so d6 tong qudt ciia mach logic.

Theo so do téng quat, mach logic C(') :

+ n dau vao cho tin hiéu X; [ i=0 -:- (n-1)]

+ m dau ra cho tin hiéu Y; [j = 0 -:- (m-1)]

- Néu machlogic thu¢c loai mach to hop thi né chi co mot dac diém duy
nhat 1a cac 16i ra chi phu thudc vao cac 16i vao. Mbi quan hé giira cac 16i ra
voi cac 16i vao dugc mo ta thong qua nhiéu hinh thtrc nhung co bannhat van
la thong qua phuong trinh dai s6 logic (bzeu thirc logic), trong do:

+ Cac 16i ra ddc trung cho ham sé; m 16i ra s& c6 m ham sé.

+ Cac 16i vao dic trung cho bién sd; n 16i vao s& c6 n bién sd.

Nhu vay mach s& c6 m phuong trinh, mdi phuong trinh s& c¢6 n bién.

Yo =Tf (Xo; X1; X2; ... s Xn-1
y1  =f (Xo; X1; X2} ... 5 Xn-1
Y2 =T (Xo; X1; X2} +..v§ Xn-1) Yj=1 (Xo; X1; X2; ... ; Xn-1)
......................................... j=0 -:- (m-1)
Ym-1 = f (Xo; X1; X2; oot Xn-1

- Trong ky thuatso noiriéng va ky thuat dién tu no1 chung, viéc tim hiéu
nguyén 1y 1am viéc ctia mot mach diénnao d6 1a mot van dé quan trong, nhat
la nhirng mach diénta m¢&ilam quen ma chua c6 duoc sy thuyet minh day
du, qua sy phéantich mach dién, ta mai hiéurd va sau sac hon vé nguyén ly
lam viéc, vé chtcnangcu thé cua mach dién va tir 6 c¢6 thé cho phép ta co
nhirng giai phap thiét thue hon vé viée tng dung, vé viéc can thiép stra ddi,
cai tién mach dién dé nang cao tinh ning ciia mach.

- Viéce xay dungbiéu thirc logic tir mach dién cho trude chinh 12 bai toan
phén tich mach dién.

- Baitoanphantich la bai toan tur cac so dd mach dién logic cho trude ta
phaixac dinh duogc cac mbi quan hé cua tung 16i ra véi cac 16i vao, cac méi
quan h¢ nay c6 thé duoc mo ta bang cac biéu thuc logic, bang bang chan 1y,
bang dang song tin hiéu vao/ra hodc xac dinh gia tri tin hiéu & tirng diém trén
so d6 theo thoi gian.

1.2 Cac budc thue hién.

* Bude 1:

- Xac dinh cac dau vao, dau ra cua mach.

- Pat tén hodc ky hiéu cho chung néu chua co.

* Budc 2: Bdt cac ham phu tai mdi mach dau ra cua tung céng logic.

* Budce 3:

- Viét phwong trinh cho cac ham phu da dat (Viét tir dau vdao ciia mach lan
lwot cho téi dau ra).

- Trién khai bién d6i biéu thirc cac ham phu.

* Budce 4:

- Viét biéu thirc ctia ham dau ra bang cach thay thé biéu thirc cua cac ham
phu c6 lién quan.

- Chuyén biéu thirc vé dang chuan tic va tién hanh toi gian.

Vi du 1: Viét biéu thirc ctia mach dién logic sau

38



Ay Fq

B o Fs

C &

D & F2 Y1
E @’—D}_L Fa

G

Hinh 4.1: Mach logic cho vi du 1
Cac budc thuc hién:
* Buodce 1:
- Mach logic dugc cho c6 6 dau vao va 1 dau ra.
- Cac dauvaodugcdatténla A;B; C;D; E;: G. Paura la Y: (Nhw hinh vé)
* Bude 2: Dat 4 ham phu 1a Fy; Fo; Fz; Fa (Nhw hinh vé).
* Budc 3: Viét phwong trinh cho 4 ham phu

F3=F1+ C=(A.B) + C =(A.B).C=(A+B).C =A.C +B.C
F4=F,.G=[D.E).G =D.E + G

* Buge 4: Viét phuong trinh cho dau ra Y1
Y1=F3+ F.-1:[E-E +B.C)+[D.E+G]=A.C+B.C +D.E+ G

Vi du 2 : Viét biéu thitc ciia mach dién logic sau

—

:I>Q_’Y1
D?’—’Vz

*
ra
ﬁ?&?&?&?&TT

Hinh 4.2: Mach logic cho vi du 2
Cac budc thuc hién:
* Budce 1:
- Mach logic dugc cho c6 7 dau vao va 2 dau ra.
- Cac dau vao dugc dattén 1a Xq; Xz, Xs; Xa Xs; Xe; X7. Paurala Yi; Y
(Nhw hinh vé)
* Budc 2: bat 5 ham phl_,l la F1; Fo; F3; Fa; Fs (th hinh vé).
* Budce 3: Viét phuong trinh cho 5 ham phu
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F-|= X1.X2
Fzled

F3:F1.XB:E|+X_3:X1.X2+x_3:?1+?2+x_3
F'd =F2+ XE:X4+X5
Fi = Fy . Xg = [Xq4 X5) . Xg = Xq-Xg+ Xg5. X

* Budc 4: .
- Viét phuong trinh cho dau ra Y1

Yy=F3#+ Fo= F3.Fe = [ X1+ Xp+ X3). [X4-Xg+ Xg. Xg]

= [Xq.X2.%X3).[Xq-Xg)-[ Xg. X5

= [%y.X2.X3).[Xq+Xg). [ X5+ Xg)

= [%1.X2.%3). [Xq-Xg + Xgq-Xg+ Xg-Xg + Xg)
= [Xq.X2.X3]).[Xq- X5 + X§)

= Xp.%p.X3.X4.-Xg + X. Xp . X3.X4. X

- Viét phuong trinh cho dau ra Y»

Yo = Fg. X7 = Fg+ X7 = [X4.Xg+ Xg5.Xg) + X7 = [X4.%g).[ Xg. Xg) + X7
= [Xq+Xg). [ X5+ Xg) + X7

(Xg-Xg + Xg-Kg+ Xg-Xg + Xg) + X7

= X4X_5+x_ﬁ+ XT

1.3. Bai tap.
Bai tap 1 : Viét bi€u thttc cia mach dién logic sau

B

—

—

Hinh 4.3: Mach logic cho bai tdp 1

Bai tap 2 : Viét biéu thirc ctia mach dién logic sau

40



o
ﬁﬁlf

Hinh 4.4: Mach logic cho bai tdp 2

Bai tap 3 : Viét biéu thirc ciia mach dién logic sau

D

oo

Hinh 4.5: Mach logic cho bai tdp 3

Bai tap 4 : Viét biéu thuc ciia mach dién logic sau

I
Hinh 4.6: Mach logic cho bai tdp 4

2. XAy dwng mach dién tir biéu thirc logic.

2.1 Khai quéat chung.

- Ngoaibai toan phan tich mach logic nhu da dé cap & trén, trong k¥ thuat sé
con c6 mot dang bai toan rat quan trong d6 1a bai toan thiét ké xay dung
mach logic.

- Bai toan thiétké xay dung mach logic 1a nhitng bai toan tir nhirng yéu cdu
cu thé dua ra (Chitc ndng, dang séng, tinh nang ky thudt...), ta phai xay dung
so ¢6 mach dién logic thuc “hién nhirng chic nang noi trén tir nhirng cong
logic cho trudce hoac cé san.

- Pé x4y dung dugc mach dién logic diing v&i chirc ning theo yéu cau,
chung ta phai c6 biéu thirc logic ctia ham dau ra.

2.2 Cdac buwoc thwe hién.

a. Gian dd cac budc xay dung.
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Trong viéc xdy dung mach logic t6 hgp dung cac cong logic roi rac hodc cac
vi mach s6 ¢d nhd (SSI) c6 chravai cong logic, ta s€ thuc hi¢n tuan tu cac
budc theo gian do sau

Viétbiéu | | Téi thiéu Viét
Khai Chuyén Lap thirc logic hoa ham biéu V& so
quat || doi || bang | thue | ] do
bai ngén chén logic mach
toan ngit ly Lapbang | ,| Téi thiéu tbi logic
cac-nod hda ham thiéu

Hinh 4.7: Gidn dé cdc buéc xdy dung mach sé diing cong logic roi rac.

b. Cac budc thuc hién.
* Budc 1 : Khai quat bai toan
- Dung cacky tu, ky hiéu dé mo ta cac dit kién va cdc yéu cau ma bai toan
dua ra.
- Két qua ctia budc nay ta c6 so d6 tong quat ciia mach logic can xay dung
vGi cac 161 va 16i ra theo céac dit kién caa bai toan.
* Budc 2 : Chuyén déi ngén ngir
Can ctr vao cac dit kién di cho cuia bai toan, ta chuyén d6i ngon ngir ky thuat
biéu thi cho céc traiky thuat trong thuc té (C6 dién dp - khong cé dién dp,
déng co quay - dong co khéng quay, dénsdng - den tat, trén - dudi, trong -
ngoai v.v..) thanh cac trang thai logic ( logic0, logicl).
* Budc 3 : Ldp bang chan ly
T cac trang thai logic dd dugc chuyén doi, ta 1ap bang chan Iy mo ta ding
nguyén ly hoat dong ma bai toan néu ra bang ngdn ngir logic.
* BuGc 4: Toi thiéu héa ham
- Néu bang chan 1y don gian, ta c6 thé viét biéu thic logic ngay va tién hanh
t6i thiéu theo phwong phap bién dbi dai s6 (nhanh trén).
- Néu bang chan 1y phuc tap, ta chuyén sang bang cac-nd va tién hanh ti
thiéu ham (nhdnh dwdi).
- Sau buédc tdi thiéu, ta nhan dwoc ham logic da toi gian.
* Budce 5 : Vé so d6 mach logic
Can clr vao biéu thuc dai s6 da toi gian, ta chi ra cac cong logic can thuc
hién va cac dudngkét ndi gitta chung. Ghi tén cho cac 16i vao va ra theo
bicu thtrc ham.
c. Bai toan:

Hiy xay dung mach tu dong diéukhién mot may bom nudce tir ngudn
nudce 1én bé chira véi yéu cau:
- Khi bé nuéc can, may bom sé& chay dé bom nudc 1én bé.
- Khi bé nuéc diy, may bom s& ngirng chay.
- Muc nudce day, nude can do su quy dinh thuc té.
d. Phuong phap xay dung
* Budc 1 : Khai quat bai toan
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Muic diy A =

MACH TU BONG

" -
Be nuoc PIEU KHIEN MAY BOM

Miccan B

May
bom

Hinh 4.8: Khdi qudt bai todn mach diéu khién mdy bom.

Mach tu dong diéu khién may bom cé:

- 3 dau vaonhancac tin hi¢uthong bao tir cAc muc nudc trong bé, tur trang

thai l1am viéc cia may bom.

+ A : Tin hiéu thong bao muc nuéc day.

+ B : Tin hi€u thong bao muc nudc voi.

+ C : Tin hi¢u théng bao trang thai lam viéc cua may bom.

- 1 16i ra dua tin hiéu diéu khién may bom 1a Y

* Budc 2 : Chuyen doéi ngén ngir

- Chuyén d6i ng6én nglr cho mirc nude trong bé.

+ Muc nudc day: Nudc da day --> Logic 1 --> (A =1)
Nuéc chua day --> Logic 0 --> (A = 0)

+ Mittc nudc can: Nudc chua can --> Logic 1 --> (B =1)
Nudc da can  --> Logic 0 --> (B =0)

- Chuyén d6i ngdn ngir cho trang thai hoat dong ciia may bom.

+ May bom dang chay -->Logicl-->(C =1)

+ May bom khong chay --> Logic 0 --> (C = 0)

- Chuyén do6i ngdn ngl cho tin hi¢u diéu khién may bom.

+ Tin hiéu diéu khién may bom chay --> Logic 1 --> (Y =1)

+ Tin hiéu diéu khién may bom nghi --> Logic 0 --> (Y = 0)

* Budc 3 : Ldp bang chan ly

>

RFRPIRPRFRPOIOO|IO

R|R| OOk lo|lo|lT

R O IOk Oo|ro|lO
olo|X|X[r|lo|r|r|<

Bang 4.1: Bang chdn 1y mé ta hoat déng mach diéu khién mday bom.
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* Buge 4: Téi thiéu h6éa ham

- Bang chanly khong don gian nén ta chuyén sang bang cac-nd dé tién hanh

to1 thiéu.

AB a) AB b)
CN\_ 00 01 11 10 C\_ 00 01 11 10

0] 1 (x [ o0 0 T(d | x)
@ PRI /1l | ¥

X

Bang 4.2: a. Bang cdc-né6 ghi cho ham dang TCT.
b. Bang cdac-no ghi cho ham dang HCT.

- Viét biéu thtrc ham dang TCT

y1=1. C

¥9 = B

Y=¥%1t¥ =A.C+B
- Viét biéu thttc ham dang HCT

21=E+C
ZEZE
Y =zl.zl=(§+C).E

* Bugce 5 : Vé so do mach logic

A e

B # Dc (L_j_‘ D_’Y
A o >

B # >= D D—)Y
c % b)

Bang 4.9: a. Mach dién xdy dung béng ham dang TCT.
b. Mach dién xdy dung bang ham dang HCT.

2.2. Bai tdp.
Bai tap so 1:
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Co6 2 may phat dién va 3 noi su dung dién.

- Khi 1 noi s dung dién thi chi can may cong suat nho chay.

- Khi 2 noi st dung dién thi chi cin may cong suit 16n chay.

- Khi ca 2noi str dung dién thi 2 may phat dién déu chay.

Hiy x4y dung mach diéu khién ty dong hai may phat dién trén theo nhu cau
st dung dién cua cac noi nhu da noi & trén.

Bai tap sb 2:

Bai 5 : Mach ma héa — gidi ma

Muc tiéu:

* Kién thire:

- Giai thich dwoc ciutric, nguyén tic hoat dong mach ma hoa — giai ma.
* Ky nang:

- Lap rap, kiémtra dugc sy hoat dong cua mot s6 mach ma hoa — giai mi
dtng yéu cau ky thuat.

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:

1. Mach ma héa

1.1. Khéi quét chung.

1.1.1.Ma: Méla cac ky tu, ky hi¢u hay mot t6 hop ky tu, ky hiéu ma con nguoi
chu dong dua ra c6 an chira thong tin bén trong dé truyén tai di xa.

1.1.2. Ma nhi phén :

- Cac ky tu, ky hiéu dugc su dung la cac con s6 nhi phan 1a "0" va "1".

- M6t con s trong ddy s6 nhi phan duoc goi 1 bit (Binary Digital). Bit dau (hang
tdn cung bén trdi) c6 gia tri cao nhat dugc goi la MSB (Most Significant Bit — bit
¢6 nghia I6m nhat), bit cubi (hang tdn cing bén phdi) 6 gia tri nho nhit va dugc
goi LSB (Least Significant Bit — bit c6 nghia nhé nhat).

- S6 nhi phén c6 8 bit duoc goi 1a 1 byte, s6 nhi phan c6 4 bit goi 1a nipple. Mot
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nhom cac bit nhi phan ndi chung duoc goi mot word (tir) nhung thuong dung dé

chi s6 ¢6 16 bit, s6 32 bit goi l1a doubleword, 64 bit goi la quadword.

- Mot tir (word) nhi phan n bit ¢6 thé ma hoa cho 2" phan tir tin khac nhau, tir
(word) nhi phan n bit d6 dugc goi 1a ma cua phan tr tin thc.

1.1.3. Tiéu chuan vé ma:

- Ma ASCII : dung 7 bit trong 1 tir ma dé ma héa cho mot ky tu.

- Ma EBCDI : dung 7 bit trong 1 tir ma dé ma hoa cho mot ky tu.

M@ duoc str dung rong rai nhat hién nay la ma ASCII (American Standard Code
for Information Interchange). Ma ASCII la ma 7 bit, nén cé 27 = 128 nhém m4,
du dé biéu thi tit ca ky ty cia mot ban phim chuén cling nhu cac chirc ning diéu
khién. Bang dudi day minh hoa mot phan danh sach ma ASCII.

, Ma ASCII Théap luc

Kyt 7 bit ohan
A 100 0001 41
B 100 0010 42
C 100 0011 43
D 100 0100 44
E 100 0101 45
F 100 0110 46
G 100 0111 47
H 100 1000 48
| 100 1001 49
] 100 1010 4A
K 100 1011 4B
L 100 1100 4C
M 100 1101 4D
N 100 1110 4E
0 100 1111 4F
P 101 0000 50
Q 101 0001 51
R 101 0010 52
s 101 0011 53
T 101 0100 54
U 101 0101 55
Y 101 0110 56
W 101 0111 57
X 101 1000 58
Y 101 1001 59
z 101 1010 5A
0 011 0000 30
1 011 0001 31
2 011 0010 32
3 011 0011 33
4 011 0100 34
5 011 0101 35
6 011 0110 36
7 011 0111 37
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8 011 1000 30
9 011 1001 39
<ky tu riéng> 010 0000 20
. 010 1110 2E
( 010 1000 28
+ 010 1011 2B
$ 010 0100 24
* 010 1010 2A
) 010 1001 29
~ 010 1101 2D
/ 010 1111 2F
, 010 1100 2C
= 010 1101 2D
<RETURN> 000 1101 0D
<LINEFEED> 000 1010 0A

1.1.4. Cac loai ma thuong dung dé ma hoa cac con sé

- Ma nhi phan (tu nhi€n): La mdt loai ma co trong s6. Trong sb cua cac ky hiéu
nhi phan duoc xap xép tir thip dén cao (theo chiéu tir phdi sang trdi).

2ML 28, 22, 2% 20

Vi du : Ma nhi phan tu nhién 4 bit

- P=8 | =4 ‘ =2 | =1 Thip phédn tidng ditdng

Tmn,g
0 0 0 0 0
0 0 0 1 E—— 1
o o 1 0 I 2
0 0 1 1 I 3
o 1 0 0 I 4
0 1 ] 1 | 5
0 1 1 ] | &
o 1 1 1 I 7
1 0 0 0 I 8
1 0 0 1 I Q
1 0 1 0 I 10
1 0 1 1 | 11
1 1 0 0 I 12
1 1 0 1 > 13
1 1 1 0 & 14
1 1 1 1 > 15

- M4 BCD(Binary Coded Decimal- mé s6 thdp phdn dwoc ma hoa nhi phdn ).
+ M3 nay dung dé ma héa nhi phan cho 10 chir s6 thap phan ty nhién tir 0 -:- 9
+ Pé mi hoa cho 10 chit sd thap phan, ta cAn mot tir ma nhi phan c6 dg dai 4 bit.
+ Tuy theo cach lya chon 10/16 to hop ma nhi phan 4 bit ma ta c6 cac loai ma
BCD khac nhau:

M4 NBCD (BCD 8421): 1a mot loai ma BCD c¢6 trong s tu nhién 8-4-2-1

Ma BCD 2421; Ma BCD 5121: Trong s ciia cac ma nay dugc xip xép khong
theo tu nhién, ddy s6 phia sau chi trong s6 ctia ma.
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- M3 du 3 (SX-3): Mi nay duoc tao thanh tir ma nhi phan (z nhién) bang cach
cong thém mot gia tri 0011 (Cong thém 3) vao tirng ma nhi phan twong Gng.

- M Gray: Ma nay khong c6 trong s6, nd ¢6 dic diém la cac tir ma ké can nhau
chi khac nhau & mét vi tri (ma nay dwoc dung ghi cho bang cac-no).

- Ma 7 vach: Ma nay dung mot tir ma c6 do dai 7 bit dé biéu dién cho céc chit sd
thap phan tr 0 -:- 9

Seh 7 v 7 7111 I 77 7
fale [ 4 1e [ T T _T [T 1[T 7

- Bang ma nhi phan 4 bit thuong dung dé ma héa céac con sd.

So 3 nhi N x Ma BCD Ma 7 vach
thap Néig\n Madus) Ma BCD BCD .
phan |(tu nhién) (SX-3) | Gray | NBCD 2421 5121 abcdef g

0 0000 0011 0000 | 0000 | 0000 0000 | 1111110

1 0001 0100 0001 | 0001 | 0001 0001 | 0110000

2 0010 0101 0011 | 0010 | 0010 0010 | 1101101

3 0011 0110 0010 | 0011 | 0011 0011 | 1111001

4 0100 0111 0110 | 0100 | 0100 0111 | 0110011

5 0101 1000 0111 | 0101 | 1011 1000 | 1011011

6 0110 1001 0101 | 0110 | 1100 1001 | 1011111

7 0111 1010 0100 | 0111 | 1101 1010 | 1110000

8 1000 1011 1100 | 1000 | 1110 1011 | 1111111

9 1001 1100 1101 | 1001 | 1111 1111 | 1111011

10 1010 1101 1111

11 1011 1110 1110

12 1100 1111 1010

13 1101 0000 1011

14 1110 0001 1010

15 1111 0010 1000

1.2. Mgch ma hoa tir 8 sang 3
1.2.1. So do tong quat.

Mach méa hoa
X3 ( Encoder)

8->3

Mach ma hoa 8 dudng sang 3 duong con goi la mé hoa bat phan sang nhi phan
(c6 8 ngd vao chuyen thanh 3 ngd ra dang s6 nhi phan 3 bit).
Mach c¢6 8 161 vao danh cho 8 tin hi¢u khac nhau (Xo -:- X7)
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Mach ¢6 3 16i ra dai dién cho mot t6 hop ma nhi phéan 3 bit (Yo -:- Y2)

1.2.2. Nguyén ly lam vigc.

Tai mot thoi diém bat ky nao do, mot 161 vao co tin hiéu tich cuc mang dén thi
lap tirc tai cac 16i ra s& hinh thanh mot t6 hgp ma nhi phéan 3 bit dai dién cho tin
hiéu tai 16i vao do.

Vi du : L6i vao Xz c6 tin hiéu vao & muc cao (H). Khi d6 céac 15i ra ra cho ra to
hop ma nhi phan twong tng Y.Y1Yo = 011

- Bang chan ly
Tin hiéu vao Tin hi¢u ra
Xo | X1 | Xo [ Xz | Xa | Xs | Xe | X7 [ Y2 | Y1 | Yo
1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1 0
0 0 0 1 0 0 0 0 0 1 1
0 0 0 0 1 0 0 0 1 0 0
0 0 0 0 0 1 0 0 1 0 1
0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 1 1 1 1
- Biéu thirc ham
Yo=X1+ X3+ X5+ X7
Yi=Xo+ Xa+ X+ X7
Yo=Xs+ X5+ Xg + X7
- Mach logic
Xl] [ Y“
X 2 [t }
H
X3 Yl
) O R S—
X 5 \
X = }
X
P Yl

1.2.3. Lap rap, khao sat mach ma hoa tir 8 sang 3
a. NoOi dung:
- Lap mach, khao sat nguyén 1y hoat dong ctia mach ma héa tir 8 sang 3 .
- Lap bang chan Iy mo ta hoat dong ctia cong mach theo mirc dién ap trén céc 16i
vaolra.
- So sanh voi bang chén 1y theo 1y thuyét mo ta.
b. T6 chitc thuc hién:
Chia 16p thanh cidc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tw Théng so ki thuit SO lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC s0 chira cong OR IC 7432 3 IC/ nhém
3 Day cim dau ndi boc nhya | L=15cm; D=1mm 1 b / nhom
4 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Bdng 2.3: Bang thiét bi, vit tw khdo sit mach md héa tir 8 sang 3

d. Quy trinh thuc hién.

- Chuén bi va kiém tra cac thiét bi, vat tu theo bang théng ké.
- Lap mach, khao sat nguyén 1y hoat dong ctiia mach Encoder 8-->3.
+ Phén dinh IC cho cac cong logic trong so do.

+ Phan dinh cong logic trong tung IC

+ Pua cac 16i vao lan lugt tir Xo -:- X7 1én mirc cao (H) cho timg trudong hop.

+ Quan sat den LED tai cac chan IC tuong tng voi cac 16i ra tir Y3 -:- Yo dang
khao sat. Néu den sang thi mirc dién ap la cao (H), con dén khong sang thi 1a

murc thap (L)

- Lap bang chan ly mo ta hoat dong ctia mach theo muc dién 4p trén cac 16i

vao/ra theo nhu trang thai da quan sat

trén.

- So sanh v6i bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

Tin hi€éu vao

Tin hi¢u ra

Xo [ Xy | Xo [ X3 [ X4

Xs | Xe | X7 |Y2

Y1

Yo
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- r - r [ 1 1 | |}

1.3. Mgch ma hoa tir 10 sang 4
1.3.1. So do tong quat.

Mach ma hoa

( Encoder)
Xgqg po— Y M3
Y, NBCD

Xg #— 10— 4

- Mach ¢6 10 16i vao dai dién cho 10 chir sé thap phan tu nhién tir 0-:-9

- Mach ¢6 4 15i ra dai dién cho t6 hgp ma nhi phan 4 bit mad NBCD

1.3.2. Nguyén 1y lam viéc.

Tai mot thoi diém bat ky nao do, mot 161 vao co tin hiéu tich cuc mang dén thi
1ap tac tai cac 16i ra s& hinh thanh mot to hop ma nhi phan 4 bit ma NBCD dai
dién cho tin hiéu tai 16i vao do.

Vi du : Ldi vao Xe c6 tin hiéu vao & mirc cao (H). Khi d6 cac 16i ra ra cho ra to
hop ma nhi phan tuong ting Y3Y.Y1Yo = 0110

- Bang chan ly

Tin hiéu vao Tin hi¢éu ra

&
X
X
X
X
X
X
X
&
X
X
X
=X

olo|lo|o|o|o|o|o|o|-
olo|o|o|o|o|olo|r|o
olo|o|o|o|o|o|r|o|o
olo|lo|o|o|o|r|o|o|o
olo|lo|o|o|~|o|o|o|o
olo|o|o|r|o|olo|o|o
olo|o|r|o|o|o|o|o|o
olo|r|o|o|o|olo|o|o
o|r|olo|lolo|olo|o|o|X
~lolo|lololo|o|o|o|o
N EIEIEEIEEEE
olo|k|r|r|r|lolo|o|o
olo|r|r|olo|r|r|olo
Rlolk|olk|lo|k|lolr|o

- Biéu thirc ham
Y3= Xg + Xo
Yo=Xs+ X5+ Xg + X7
Yi=Xo+ Xz+ Xg + X7
Yo=X1+ X3+ X5+ X7+ Xg
- Mach logic
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1.3.3. Lap rap, khao sat mach ma hoa tir 10 sang 4
a. NoOi dung:
- Lip mach, khao sat nguyén 1y hoat dong cia mach ma hoa tir 10 sang 4 .
- Lap bang chan Iy mo6 ta hoat dong cua céng mach theo muc dién ap trén cac 16i
vao/ra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 churc thuc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuét SO lwong
1 | May thuc tip sb ED-1100A 1may / nhom
2 | IC s6 chira c()ng OR IC 7432 3 IC/ nhém
3 Day cam dau noi boc nhya | L=15cm; D=1mm 1 by / nhém
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 2.3: Bang thiét bi, vt tw khdo sdt mach md héa tir 8 sang 3

d. Quy trinh thyc hién.

- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.

- Lap mach, khao sat nguyen ly hoat dong cua mach Encoder 10-->4.

+ Phén dinh IC cho cac cong logic trong so do.

+ Phan dinh cong logic trong tung IC

+ Pua cac 16i vao 1an luot tir X -:- Xo 1én mirc cao (H) cho ting trudong hop.
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+ Quan sat dén LED tai cac chan IC tuong tng véi cac 16i ra tir Y3 -i- Yo dang
khao sat. Néu deén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a
mirc thap (L)

- Lap bang chan 1y mé ta hoat dong ctia mach theo murc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 14p véi bang chan 1y theo 1y thuyét mo ta.

Tin hi¢u vao Tin hi¢u ra
Xo [ X1 [ Xo | Xz | X [ Xs [ Xe [ X7 [ Xe [ Xo [ Y3 Y2 Y1 |Yo

2. Mach giai ma.
2.1.Khéi quat chung.

Mach giai ma (Decoder): 1a mach c6 chirc nang ngugc lai voi mach ma
hod. N6 bién d6i ma nhan duoc tai dau vao thanh thong tin nguyén thuy ban dau
dé dua ra hodc chuyén sang mot ma khac theo yéu cau.

Vidu: Machgidima NBCD sang thdp phan, Mach giai ma NBCD sang ma
7 vach.
2.2. Mach gidi ma 2 sang 4
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2.2.1. So @6 téng quat.

Mach giai ma
Yy
X, # ] (Decoder) Y
X 1 = Yz
2--->4 Ys3

- Mach ¢6 2 16i vao Xi, Xo dé don nhan t6 hop ma nhi phan 2 bit.

- Mach ¢6 4 16i ra Y3, Y2, Y1, Yo dé dua tin hi¢u ra.

2.2.2. Nguyén ly lam viéc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao X1, Xo xudt hién mot to hop
ma nhi phan 2 bit thi tai mot dau ra twong Gmg véi t6 hop mi nhi phan do sé co
tin hiéu dua ra.

Vidu : Néuta cho X1Xo= 10 thi tai diu ra twong img 13 Y> s& c6 tin hiéu dua ra,
Y2 s€ ¢6 mirc dién ap cao --> Y, = H = logicl

- Bang chan ly:
Vao Ra
X1 Xo Y3 Y, Y1 Yo
0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 0 0 0
- Biéu thtrc ham:
Yi=X1.Xp
Y:=X1. Xo
YI=X1. X0
Yo=X1.Xo
- Mach logic:
: YI]
Xﬂ o » }
T e} ¥
1
. o
- v

2.2.3. Lap rap, khao sat mach giai ma 2 sang 4.
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong ctia mach giai ma tir 2 sang 4 .
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- Lap bang chan Iy mo ta hoat dong cia cdng mach theo murc dién ap trén cac 16i

vao/ra.

- So sanh voi bang chén 1y theo 1y thuyét mé ta.
b. T6 chitc thuc hién:

Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuét SO lwong
1 | May thyc tap sb ED-1100A 1may / nhém
2 | IC s6 chira cong NOT IC 7404 1 1C/ nhém
3 | IC s6 chira cong AND IC 7408 1 1C/ nhém
4 | Day cam dau no6i boc nhua | L=15cm; D=1mm | 1 bd / nhém
5 | O tiép nguon 220V/5A 1 bo/ 4 nhéom

Bdng 2.3: Bdng thiét bi, vt tw khdo sdt mach md héa tir 8 sang 3

d. Quy trinh thuc hién.

- Chuén bj va kiém tra cac thiét bi, vat tu theo bang thong ké.

- Lap mach, khao sat nguyén 1y hoat dong ciia mach Decoder 2-->4,

+ Phan dinh IC cho cac cong logic trong so d6 (IC1 = 7404 ; IC2 = 7408)

+ Phan dinh c6ng logic trong timg IC

+ Pua cac 16i vao lan lugt tir Xo -:- Xo 1én mirc cao (H) cho timg trudng hop

1 2 !
X, = . 14 !
ﬂ T '_1_____:1 . 5 — Y
1 10 IC2:
1 :]S ; 5 Yz

+ Quan sat dén LED tai cac chan IC tuong tng véi cac 16i ra tir Y3 -i- Yo dang
khao sat. Néu deén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a
mirc thap (L)

- Lap bang chan 1y mé ta hoat dong ctia mach theo murc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

- So sanh v6&i bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

Vao

Ra

X1

Xo

Y3

Y>

Y1

Yo
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2.3. Mach gidi ma 3 sang 8
2.3.1. So do6 tong quat.

Mach giai ma

( Decoder )

- Mach ¢6 3 16i vao Xz, X1, Xo dé dén nhén t6 hop ma nhj phan 3 bit.

- Mach c6 8 16i ra Y7 -:- Yo dé dua tin hiéu ra.

2.3.2. Nguyén ly lam viéc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao Xo, X1, Xo xuét hién mot to
hop ma nhi phan 3 bit thi tai mot dau ra tuong ung véi td hop ma nhi phan doé s€
o tin hiéu dua ra.

Vidu : Néuta cho X2X1Xo = 101 thi tai dau ra tuong tng 1a Ys s&€ c6 tin hi¢u dua
ra, Ys s€ c6 mirc dién ap cao --> Ys = H = logicl

- Bang chén ly:
Vao Ra
Xo | Xe | Xol Y7 ! Ys | Y5 | Ya| Y3 | Y2| VY| Yo
0] O O| 0] 0] O O, 0] 0] O 1
0] O 11000 Ol 0] O 1 0
0] 1 OO0 0] O 0|0 1] 0 0
0] 1 11000 0 1 0|0 0
110 O[O0 O] O 11000 0
110 11010 1 O, 0| 0] O 0
1|1 0] O 11|10 o, 0| 0] O 0
111 1 1 0|0 O, 0| 0] O 0
- Ham dau ra:
Yo=X2.X1.Xo Yi=X2.X1.Xo
Y1=X2.X1.Xo Ys=X2.X1.Xo
Y:=X2.X1.Xp Ye=X2.X1.Xo
YV:=X2.X1.Xo Y =X2.X1.Xo
- Mach logic:
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2.3.3. Lap rap, khao sat mach giai mi 3 sang 8
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong cua mach giai ma tr 3 sang 8 .
- Lap bang chan Iy mo ta hoat dong ctia cong mach theo murc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chén 1y theo 1y thuyét mo ta.
b. T6 churc thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Thong s6 ki thuat S6 lwong
1 | May thuc tap s6 ED-1100A 1may / nhoém
2 | IC Decoder 3-->8 IC 74137 1 1C/ nhom
3 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 bo / nhom
4 | O tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 2.3: Bang thiét bi, vt tw khdo sdt mach md héa tir 8 sang 3

d. Quy trinh thue hién. , )
- Chuan b1 va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Tim hiéu v¢ IC s0 Decoder 3-->8 (IC 74137).

Yee Yo Yo Yo Yo Yy Y Yo

+C; B; A : La céc 16i vao cho tin hi€u ma nhi phan, c6 muc tich cuc la muc cao
(H), v6i A la bit LSB.
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+ Yo -- Y7 : La cac 16i ra cho tin hiéu, c6 muc tich cuc & muc thip (L)

+ GL Gz 67 :Lacacldivao cho phép. Mach s& hoat dong binh thuong khi
cac chan cho phép c6 mirc tin hiéu trong tmg dwa vao, chan 4 va 5 c6 murc thap
(L), chan 6 c6 muc cao (H).

- Lép mach, khao sat nguyén Iy hoat dong ctia mach IC Decoder 3-->8.

+ Cam day dau ndi tir cac 16i vao cua IC (C, B, A) véi cac Jac cap muc dién ap.
+ Cip muc tin hi¢u cho phép vao chan 4,5,6

+ Pua cac cong tac 1én murc cao (H) va xudng muc thap (L) cho ting trudng hop.
+ Quan satdén LED tai cac chan ra cua IC tuong tng véi cac 16i ra tir Yo -:- Y7
1a cac 16i ra dang khao sat. Néu dén sang thi mic dién ap 1a cao (H), con dén
khong sang thi 1a muc thap (L)

- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

Vao cho phép | Vao tin hi¢u Ra tin hi¢u
B | C|A|Y7|VYs|Ys|VYa|Ys|Y2]VY1]| Yo

®
Py
g
X}

|—|—|—|—|—|—|—|—E|
TIITIIT|IT|IT|IT|T|IT
et el Ul [ Ul

- So sanh v6i bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

2.4. Mach giai ma BCD sang th@p phan
2.4.1. So d6 tong quat.

M3 X, Mach giai ma Y,
NBCD

Y
Xz o E ( Decoder) A

4->10

- Mach c6 4 161 vao X3, Xz, X1, Xo dé d6n nhan t6 hop ma nhi phan 4 bit.

- Mach ¢6 10 16i ra Yo -i- Yo dé dua tin hiéu ra.

2.4.2. Nguyén ly lam viéc.

- Tai mot thoi diém bt ky nio dé, tai cac dau vao Xs, Xz, X1, Xo xuat hién mot t6
hop ma nhi phan 4 bit NBCD thi tai mot du ra trong tng voi t6 hop ma nhi
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phéan d6 s€ co tin hi¢u dua ra.

Vi du : Néuta cho X3X2X1Xo= 0110 thi tai dau ra twrong tmg 1 Y s& o tin hi¢u
duara, Ye s€ co mirc dién ap cao --> Y = H = logicl

- Bang chan ly:

Vao Ra
Xz | Xo | Xe | Xo| Yo | Ys | Y7 Ye | Ys | Ya| Ya| Y2a| Y| Yo
0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 1 0 0 0 0 0 0 0 0 1 0
0 0 1 0 0 0 0 0 0 0 0 1 0 0
0 0 1 1 0 0 0 0 0 0 1 0 0 0
0 1 0 0 0 0 0 0 0 1 0 0 0 0
0 1 0 1 0 0 0 0 1 0 0 0 0 0
0 1 1 0 0 0 0 1 0 0 0 0 0 0
0 1 1 1 0 0 1 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 0 0 0 0
1 0 0 1 1 0 0 0 0 0 0 0 0 0
- Ham dau ra :
Yo=X3.X2.X1.X0 Ys=X3.X2.X1.Xo
Y1=X3.X2.X1.Xo Ye=X3.X2.X1.Xo
V=XX.X.X Y =XX. X1 X
Y3=E.E.X1.Xu Ys=X5.X2.X1.Xo
Y =X3.X2.X1.Xo Yo=X3.X2.X1.Xop
- Mach logic:
X35&’ |_>C
X] s |_>c
X, # L>
Yl] Y] Y2 Y3 Yd YE YB Y? YB YQ

2.4.3. Lap rap, khao sat mach giai ma BCD sang thap phan.
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong cua mach giai md BCD sang thap
phan.
- Lap bang chan Iy mo ta hoat dong ctia cdng mach theo murc dién ap trén cac 16i
vaolra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chure thuc hién:
Chia 16p thanh cdc nhém véi 2 sinh vién/nhém.
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c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Thong so ky thuat | S0 lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC Decoder BCD sangthap phan | IC 7442 1 1C/ nhém
3 | Day cam dau noi boc nhua L=15cm; D=1mm | 1 bo / nhom
4 | O tiép nguodn 220V/5A 1 bd/ 4 nhém

Bdng 2.3: Bdng thiét bi, vt tw khdo sdt mach md héa tir 8 sang 3

d. Quy trinh thuc hién.
- Chuén bi va kiém tra céc thiét bi, vt tu theo bang théng ké.
- Tim hiéu vé IC sb Decoder 3-->8 (IC 7442).
+D, C, B, A : La cac 16i vao cho ma nhi phan NBCD véi A 1a bit LSB
+ 0 -:- 9 1a cac 16i ra tuong Gmg vai cac sd thap phan tir 0 -:- 9
Yee A B C D 9 & 7

IC 7442

- Lip mach, khao sat nguyén 1y hoat dong cia mach IC Decoder BCD sang thap
phan.

+ Cam day dau noi tir cac 16i vao cua IC (D, C, B, A) vai cac Jac cap murc dién
ap.

+ DPua cac cong tac 1én mure cao (H) va xudng mirc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan ra cua IC twong tmg v6i cac loira tr 0 -:- 9 la
cac 101 ra dang khao sat. Néu den sang thi murc dién ap la cao (H), con dén khong
sang thi 1a mirc thap (L)

- Lap bang chan 1y mo ta hoat dong cua mach theo mirc dién ap trén cac 161
vao/ra theo nhu trang thai da quan sat trén.

Vao Ra
D|lCc|B|A|O0O|1|2|3|4|5|6]|7!|8]29
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2.5. Mach giai ma BCD sang Led 7 dogn
2.5.1. So do6 tong quat.

F———— a
i - [ b
D Mach giai ma . _a_
M3 C 7 vach L . d Ma f/_g/ b
NBCD B e | Tvach  ofy /fo
A — -
— 8

-D, C, B, A : La bdn 16i vao cho t6 hop ma nhi phan 4 bit ma NBCD véi A 1a bit
LSB.

-a,b,c,d,e, f,g:La7 16i ra cho t6 hop ma nhi phan 7 bit cia ma 7 vach.
2.5.2. Nguyén ly lam vigc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao D C B A xuét hién mot t6 hop
ma nhi phan 4 bit NBCD thi tai cicdduraabcde fg tuwong tmg vi té hop ma
nhi phan d6 s€ co tin hi¢u dua ra.

Vidu: Néutacho D C B A = 0101 thi tai cAc dau ra tuong ing ab c d e f g sé
c6 tin hifuduwaralaabcde fg=1011011.

- Bang chéan ly:

Vao

A
@

llallellelle]le}le]jella](a]]y)
o|o|r|k|k|r|lojlololo|n
Rk Rkolokr ik krlkklo
PR oRr| kR ok rlolrla
= ===l )
PR oRr|krkkRlo|lok

I—‘OI—‘OI—‘OI—‘OHO}

o|lo|r|r|lolor|r|lo|lolm

S L R =1

S =

OO O|I0OIO(Fr(O|F|m

2.5.3. Lap rap, khao sat mach giaima BCD sang Led 7 doan
a. NO1 dung:
- Lap mach, khao sat nguyén 1y hoat dong cuia mach giai md BCD sang ma 7
vach.
- Lap bang chan Iy mo ta hoat dong ctia mach theo mirc dién 4p trén céc 16i vao.
b. T6 chitc thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tw Théng so ky thuiat | So lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC Giai ma 7 vach IC 7447, IC 7448 | 2 IC/ nhdm
3 | LED 7 vach A chung, K chung | 2 LED/nhém

Dién tro 220Q/ 0,25w 7 R/nhém
4 Day cam dau ndi boc nhua L=15cm; D=1mm | 1 by / nhom
5 | O tiép nguodn 220V/5A 1 bo/ 4 nhém

Bdng 2.3: Bang thiét bi, vt tu khdo sdt mach ma héa tir 8 sang 3

d. Quy trinh thug hién. ’ ’
- Chuan b1 va kiém tra cac thiét bi, vat tu theo bang thong ke.
- Tim hiéu v¢é IC s6 giai ma 7 vach (IC 7447 va IC 7448).

u |

B C LT BI/ EEL D A GND B C LT BI/ EEI D A GND
RED RED
SN 7447 SN 7448

+ D, C, B, A : La bdn 16i vao cho t6 hop ma nhi phan 4 bit ma NBCD vdi A 1a

bit LSB. Murc tich cuc tai cac 16i vao nay ¢ mirc cao (H)

+a,b,c,dye f,g:La’7 16i ra cho t6 hop ma nhi phan 7 bit ciia ma 7 vach. Mirc
tich cuc tai cac 16i ra nay ¢ mirc thap (L) dbi voi IC 7447. Con dbi vai IC 7448

mure tich cyc tai 161 ra nay o muc cao (H).

+ LT (Lamptest) 1a 16i vao thir dén.

+ RBI ; BI/RBO la 16i vao xo04 s "0" thap phan.

+IC 7447 lam viéc twong thich véi LED 7 vach c6 Anode chung.
+ IC 7448 lam viéc tuong thich vdi LED 7 vach ¢6 Cathode chung.
- Tim hiéu vé LED 7 vach.

+ LED 7 vach c6 nhiéu hinh dang va kich thudc khac nhau

LED kich thudc to - kich thudc nhd

LED don - LED kep

LED hai hang chan trén /dudi - hai hang chan phai /trai

LED c6 Anode chung - Cathode chung ......

+ Thong dung trong thuc té 1a LED don, c6 hai hang chan trén /dudi
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IENENE 1 Thanhe
a 2 Thanhd
“ 3 Anode (Cathode)
fR g Jb 4 Thanhc
—_— 5 Dau cham (dp)
e l l c 6 Thanh b
rammmnN o 7 Thanh a
d dp 8 Anode (Cathode)
I I I I I 0 Thanh f
12345 10 Thanh g

Voo

T <rode chimg
tf % m R

- Lip mach, khao sat nguyén 1y hoat dong cua mach IC giai ma 7 vach

©l01610) tw

[/
[/,

GND

B
2

i

IC 7447

&
NECD

£

bhbs
.

a
-

(=)
I

R=220Qx7

+ Cam day dau ndi tir cac 16i vao ctua IC (D, C, B, A) véi cac Jac cap mirc dién
ap.

+ Pua céac cong tac 1én muc cao (H) va xudng muc thap (L) cho tirng trudong hop.
+ Quan satsu hién thi cia LED 7 vach

- Lap bang chan ly mo6 ta hoat dong cuia mach.

Tin hi¢u vao S6 hién thi
C B A | thap phin

O
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Panh gia két qua.

Muc ti€u Noi dung Diém
Nhan biét duoc ky hiéu, phan tich dugc nguyén
Kién thirc |li hoatdongva bang chanly cua caccong logic| 3
co ban.

Lép rap, kiém tra duoc sy hoat dong cia mot sb
mach mi hoa — giai mi dung yéu cau ky thuat.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T chirc noi lam viéc khoa hoc, gon gang.
Bai 6 : Mach don kénh — phan kénh

Ky nang

Muc tiéu:

* Kién thirc:

- Giai thich duogc cdu trac, nguyén tic hoat dong mach don kénh — phan
kénh.

* Ky nang:

- Lép rap, kiémtra dugc su hoat dong cua mot s mach don kénh — phan
kénh theo yéu cau ky thuat

* Thai do:

- Chu dong, sang tao trong qua trinh hoc tap.

Noi dung:
1. Mach déon kénh (MUX - Multiplexer).

1.1. Khai quat chung.
1.1.1 M6 hinh toan hoc
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ti*En

En Xu s—
| Xy e
au |y, o | MUX
Vao . . Y
cho ;
n_ dau
tin 2" —>1 ra
higu Xon-1 4 tin
T
Ap-1... 81 Ap
1 dan vao diéu khién (dia chi)
Mach don kénh 1a mach c6:
- 2" dau vao cho tin hi¢u (X", , X1, Xo).
- n dau vao di€u khién thuong goi la dau vao dia chi (An-1,....., A1, Ao).

- 1 16i vao cho phép (En)

- 1 dau ra cho tin hiéu (Y).

1.1.2 Nguyén tic lam viéc:

Mach chi lam viéc khi co6 tin hi¢u cho phép dua vao tai 16i vao En

- Tuy theo gia tri cua n dau vao diéu khién ma 16i ra Y s& duoc tiép thong
v6116i vao Xinao d6. Cu thé 1a néu gia tri nhi phan qui ra thap phéan cua n
dau vao diéu khién ma bang i thi 16i ra Y s& duogc ndi téi Xi d6 (Y=X)).
- Dé hiéu rd hon diéu nay, ta coi mach MUX tuong duong vdi mot chuyén
mach dau ra K c6 2" tiép diém dau vao va chi 1 16i ra duy nhét.

H‘?

!
Z

xzn_l H——.

i

An-1... A1 Ap

- Tai mot thoi diém, chuyén mach khoaK chi c6 thé két ndi dau ra véi mot
dau vao nao d6. Su chuyén mach cua khéa K chuyén dén dau vao nao (X;
nao) la do cac tin hiéu diéu khién mang t61i, cac tin hiéu diéu khién nay mang
thong tin vé vi tri (dia chi) theo sb thap phan cua tiép diém 16i vao nhung
dué1 dang ma nhi phan.

Vi du:

- Thong tin ctia cac dduvao diéukhién An-,........ A1, Ao dudi dang ma nhi
phan dugc qui d6i thanh thap phan 1a 8 (i = 8).

- Chuyén mach khoa K s& ndi tdi Xg, nhu vay dau ra Y di duoc tiép thong
téi dau vao Xs (Y = Xa).
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- Bang chan ly tong quat:

) Vao dia chi Ra
thé:lp phﬁn An-l Az A1 Ao Y
0 0 0 0 1 Xo
1 0 0 1 0 X1
i Xi
21 1 1 1 1 Xan-1
1.2. Mgch don 2 kénh téi 1 (MUX 2-->1)
1.2.1. So do6 tong quat.
ﬂ] T En h]
o *+=— Hp *=>— K
MUX H\
Y T | Ly
2—>1
L grara. Xleax' e

T &

- Mach ¢6 2 16i vao cho tin hiéu X3, Xo.
- C6 1 dau vao dia chi A.

- C6 1 dau vao cho phép En
- C6 1 16i ra cho tin hiéu Y
1.2.2. Nguyén 1y lam viéc.

- Mach chi lam viéc khi c6 tin hiéu cho phép dwa vao tai 16i vao En (En = 1)
- Tai thoi diém nao d6, cho tin hiéu dia chi A=0, khi d6 chuyén mach khoa K s&
ndi dau ra Y t6i dau vao Xo-->Y = Xo.
- Néu cho tin hiéu dja chi A=1, khi do chuyén mach khoa K s& ndi daura Y toi
dau vao X;-->Y = X

- Bang chan ly:

- Biéu thtrc ham:

- Mach logic:

R

Vao cho phép| Vao diachi | Ra tin hi¢u
En A Y
0 X 0
1 0 Xo
1 1 X1
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* En

Ap e

1.2.3. Lap rap, khao sat mach don 2 kénh téi 1 (MUX 2-->1)
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong caa mach MUX 2-->1.
- Lap bang chan 1y mo ta hoat dong ciia mach theo muc dién 4p trén cac 16i
vao/ra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cdc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Thong so ky thuit S6 hrong
1 |[May thuc tap sd ED-1100A 1may / nhém
2 |IC s0 chira cong NOT IC 7404 hoac tuong duong|1 IC/ nhom
3 |IC s0 chura cong AND IC 7408 hoac tuong duong|1 IC/ nhom
4 |IC s6 chira cong OR IC 7432 hoac tuong duong|1 IC/ nhom
5 |Day cam dau ndi boc nhya|L=15cm; D=1mm 1 b6 / nhém
6 |O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 2.3: Bang thiét bi, vt tu khdo sat mach md héa tir 8 sang 3

d. Quy trinh thuc hién.

- Chuén bi va kiém tra céc thiét bi, vét tu theo bang théng ké.

- Chuyén so d6 st dung cong AND 3 dau vao thanh cong AND 2 dau vao.

- Lip mach, khao sat nguyén Iy hoat dong ctia mach MUX 2-->1.

+ Phan dinh IC cho cac cong logic trong so d6 (IC1 = 7404 ; IC2 = 7408; IC3 =
7432).

+ Phan dinh cong logic trong timg IC
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+ Két ndi 2 ngudn tin hidu vao 16i vao Xo va X1 (2 nguon dao dong xung 1 Hz va
10 Hz trén may).

+ Pua 16i vao dja chi A 1an lugt 1én muc cao (H) va xudng mirc thap (L).

+ Quan sat dén LED tai ddura IC3 trong ting trudng hop ing voi A =0 va A =1
- Lap bang chan Iy mo ta hoat dong ctia mach theo mirc dién ap trén céac 16i vao
dia chi A theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 1ap véi bang chéan 1y theo 1y thuyét mo ta.

Vao cho phép| Vao diachi | Ra tin hi¢u
En A Y

1.3. Mach don 4 kénh téi 1 (MUX 4 --> 1)
1.3.1. So do6 tong quat.

a] T En h]
Xp Xg e K
== ¥ X —= ¥
Xz e 4 -1 o021 1
X3 83 reaxl |
A1 Ap A1 Ap

- Mach c¢6 4 18i vao cho tin hiéu X3, Xz, X1, Xo.

- C6 2 dau vao dia chi A1, Ao.

- C6 1 16i vao cho phép En

- C6 1 16i ra cho tin hiéu Y

1.3.2. Nguyén ly lam viéc.

- Tuy theo gia tri cua 2 dau vao diéu khién A;, Ao ma 16i ra Y s& duoc tiép
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thong véi ,léi vao X nao do. ’ )
- Vidu: Neu cho gia tri nhi phan A; Ao=10 khido 1oira Y s€ duoc noi tdi

X2 (Y = Xz).
- Bang chan 1y:
Vaocho | oo giachi | Ra
phép )
En Al Ao Y
0 X X X
1 0 0 Xo
1 0 1 X1
1 1 0 X>
1 1 1 X3

- Biéu thirc ham:
Y= En(Xg. Aj.Ag + Xy A1 Ag + Xa. A Ag + X3 Aq.4,)

- Mac logic:

* En
¥
___________________ |
|
X0 ez — ) !
l]tr: F |
I — !
ch:, |
[ — Y
o a3 |
|
5 | —
|
|
1

1.3.3. Lap rap, khao sat mach don 4 kénh tgi 1(MUX 4 --> 1)
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong cia mach MUX 4-->1.
- Lap bang chan ly mé ta hoat dong cua mach theo murc dién ap trén cac 16i vao.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chitc thuc hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit So lwong
1 |May thuc tap sb ED-1100A 1may / nhom
2 |IC s6 MUX 4-->1 IC 74153 hodc twong|l IC/nhém

duong
3 |Day cam d4u ndi boc nhua|L=15cm; D=1mm 1 b0 / nhom
4 |0 tiép nguodn 220V/5A 1 bd/ 4 nhém

Bdng 2.3: Bdng thiét bi, vit tw khdo sdt mach md héa tir 8 sang 3

d. Quy trinh thuc hién.
- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.
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- Tim hiéu vé IC MUX 4-->1 (IC 74153 hodc tuong tuong).
Vee Gz Ap Dp3Dp.2D24D29Y?2

MUX 4—>1 (2]

1 SN 74153

MUX 4->1 [1]

G1 Ay Di-3D1-2D1q9D1p Yq GND

+ IC 74153 bén trong c6 chira 2 mach MUX 4-->1

+ D1.0, D11, D12, D13 : 1a 4 18i vao cho tin hiéu cia mach MUX;

+ Dy.o, Do-1, D22, Do.3: 13 4 16i vao cho tin hiéu cia mach MUX;

+ Y1 14 16i ra cho tin hi¢u cua MUX;

+ Y 12 1i ra cho tin hiéu ctia MUX;

+ G4 12 18i vao cho phép cia MUX; (c6 mike tich cwc thdp - L)

+ G 12 16i vao cho phép cuia MUX; (c6 mike tich cuc thap - L)

+ A1, Ao 12 16i vao dia chi chung cho ca 2 mach MUX

- Lip mach, khao sat nguyén Iy hoat dong ciia mach MUX 4-->1

+Khao sat 1 trong 2 mach MUX (chon MUX1)

+ Két ndi cac nguon tin hiéu vao 16i vao Dig, D11, D1g, D13 (cac nguon dao
dong xung 1 Hz, 10 Hz, 1 Khz).

+ Pua 16i vao dia chi A1 Ao 1an luot 1én mirc cao (H) va xudéng murc thap (L) cho
tung truong hop.

+ Quan sat dén LED bao tin hiéu tai dau ra Y1 (chan 7 IC) trong timg truong hop
ung voi A1 Ag = [ 00; 01; 10; 11 ].

- Lap bang chan Iy mo ta hoat dong ctia mach theo mirc dién ap trén céc 16i vao
dia chi A1 Ao theo nhu trang thai da quan sat trén.

Vaocho | v qiachi | Ra
phép i
G1 Al Ao Y.

- So sanh v6&i bang chan 1y duoc 1ap véi bang chan 1y theo 1y thuyét mo ta.

2. Mach phéan kénh (DEMUX - Demultiplexer)
2.1. Khéi quét chung.
1.1.1 Mo hinh toan hoc
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TEn

Yp
DEMUX Yy 2"
X %ol
Ban vao ra
tin higu an 5 q tin
Yzl'l -1 hléll

An-1... A1 Ap

1 dau vao dicu khién (dia chi)

Mach phan kénh 1a mach co:
- 1 dau vao cho tin hi¢u X.
- n dau vao diéu khién thudng goi 1a dau vao dia chi (An1,.....
- 1 161 vao cho phép (En)
- 2" dau ra cho tin hiéu (Yan-1, ..... Y2, Y1, Yo).
1.1.2 Nguyén tac lam viéc:
- Mach chi lam viéc khi ¢6 tin hiéu cho phép dua vao tai 16i vao En
- Hoat dong cia mach tuong tu nhu mach MUX, tirc 1a tuy theo gia tri ciia n
dau vao diéu khién ma 16i vao X sé& duoc tiép thong voi 16ira Y;j nao d6. Cu
thé 1a néu gia tri nhi phan quirathap phancuan d4u vao diéukhién ma bang
j thi 16i vao X s& dugc nodi toi 16i ra Y d6 (X=Y)).
- Dé hiéu rd hon diéu nay, ta coi mach DEMUX tuong duong v&i mot
chuyén mach dau vao K c¢6 2" tiép diém dau ra va chi 1 16i vao duy nhat.

- Tai mot thoi diém, chuyén mach khoa K chi c6 thé két ndi dau vao vai mot
dauranao do. Su chuyen mach ciakhoa K chuyen dén dauranao (Y;nao) la
do cac tin hi¢u diéu khién mang tdi, cac tin hi¢u didukhién nay mang thong
tin vé vi tri (dia chi) theo sb thap phan cua tiép diém16i ra nhung dudi dang
ma nhi phan.

Vi du:

- Thong tin ctia cac dauvao didukhién Ay, ........ A1, Ag dudi dang ma nhi
phan dugc qui d6i thanh thap phan 1a 6 (j = 6).
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- Chqyén mach khéa K s& ndi tgi Ye, nhu vay dau vao X di duoc tiép thong
to1 dau ra Y (Xq = Ys).
- Bang chan ly tong quat:

So Vao dia chi Vio tin hiéu
thi"ip phﬁll An-1 A2 A1 Ao Y
0 0 0 0 1 Yo
1 0 0 1 0 Y1
] Y
2n-1 1 1 1 1 Yon-1
2.2. Mach phan kénh 1 sang 2
2.2.1. So d6 tong quat.
a) ’i‘ En b)
—]-—Vu K/‘.——l— 'fu
DEMUX b
X e |
1-—>2
- Y1 ——= Y

A S p———

:

- Mach ¢6 16i vao cho tin hiéu X.

- C6 1 dau vao dija chi A.

- C6 1 dau vao cho phép En

- C6 2 16i ra cho tin hi¢u Y1, Yo

2.2.2. Nguyén ly lam viéc.

- Mach chilam viéc khi c6 tin hiéu cho phép dua vao tai 16i vao En (En = 1)
- Tai thoi diém nao d6, cho tin hiéu dia chi A=0, khi d6 chuyén mach khoa K s&
ndi dau vao X t6i dau ra Yo--> X = Yo.

- Néu cho tin hiéu dia chi A=1, khi 6 chuyén mach khéa K s& ndi dau vao X toi
dauraY;-->X =Y.

- Bang chan ly:

Vao cho phép| Vao dia chi Ra tin hi¢u
En A Y1 Yo
0 X 0 0
1 0 X 0
1 1 0 X
- Biéu thtc ham:
¥g= En.X.A
¥i=En.X.A

- Mach logic:
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2.2.3. Lap rap, khao sat mach phan kénh 1 téi 2 (DEMUX 1-->2)
a. NOi dung:
- Lap mach, khao sat nguyén ly hoat dong cia mach DEMUX 1-->2.
- Lap bang chan ly mo ta hoat dong ctia mach theo muc dién ap trén cac 16i
vaolra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ki thuit S6 lwong
1 |May thuc tap sd ED-1100A 1may / nhém
2 |IC s6 chira cong NOT IC 7404 hoac tuong duong|1 IC/ nhom
3_|IC 50 chita cong AND ___|IC 7408 hogc twong duong|1 IC/ nhém
4 |Day. cam dau noi boc nhya|L=15cm; D=1mm 1 b / nhom
5 |0 tiép nguon 220V/5A 1 bo/ 4 nhém

Bang 2.3: Bang thiét bi, vt tu khdo sat mach md héa tir 8 sang 3

d. Quy trinh thuc hién.

- Chuén bj va kiém tra céc thiét bi, vat tu theo bang théng ké.

- Chuyén so d6 st dung cong AND 3 dau vao thanh cong AND 2 dau vao.

- Lip mach, khao sat nguyén Iy hoat dong cia mach DEMUX 1-->2.

+ Phén dinh IC cho cac cong logic trong so d6 (IC1 = 7404 ; IC2 = 7408).

+ Phén dinh cong logic trong timg IC

+ Kétnbi ngudn tin hiéu vao 16i vao X ( nguon dao déng xung 1 Hz hodc 10 Hz
trén may).

+ Pua 16i vao dia chi A lan luot 1én muc cao (H) va xubng muc thap (L).

+ Quan sat dén LED bao tin hiéu tai cac dau ra cia IC2 (chan 8 va chan 11)
trong tung truong hop ing véi A =0va A =1

- Lap bang chan 1y mé ta hoat dong cia mach theo mirc dién ap trén céc 16i vao
dia chi A theo nhu trang thai da quan sat trén.

- So sanh voi bang chan 1y dugc 1ap véi bang chéan 1y theo 1y thuyét mé ta.
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Vao cho phép

Vao dia chi

Ra tin hiéu

En

A

Y1

Yo

2.3. Mach phén kénh 1 sang 4 (DEMUX 1-->4)

2.3.1. So dd tong quat.

aj T En

== Yp
DEMUX = Y1
B e
= Yo
1->4

:

Ay

i

Ap

b)

- Mach ¢6 1 16i vao duy nhat cho tin hiéu la X.

- C6 2 du vao dia chi Ay,

Ao.

- C6 1 16i vao cho phép En

- C6 4 16i ra cho tin hiéu Y3, Y2, Y1, Yo.
2.3.2. Nguyén ly lam viéc.

—a ¥

—= ¥y

= Yz

- Tuy theo gia tri cua 2 dau vao diéu khién A, Ao ma 16i vao X s& duoc tiép
thong véi 161 ra Y nao do.
- Vidu: Neu cho gia tri nhi phan A; Ao= 10 khi d6 161 vao X s& dugc noi tdi

Y, (X = Yz).
- Bang chan ly:
Vao cho phép | Vao dia chi Ra tin hi¢u

En A1 Ao Y3 Y2 Y1 Yo

0 X X 0 0 0 0

1 0 0 0 0 0 X

1 0 1 0 0 X 0

1 1 0 0 X 0 0

1 1 1 X 0 0 0
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- Biéu thttc ham:

Yy =En.X.ApAg
Y1 =En.X.Ap A
Yz =En.X. A Ay
Yz =En.X. ApAp
- Mach logic:
¢+ En

2.3.3. Lap rap, khao sat mach phan kénh 1t5i 4 (DEMUX 1-->4)
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong cia mach DEMUX 1-->4.
- Lap bang chan ly mo ta hoat dong ctia mach theo mirc dién 4p trén céc 16i vao.
- So sanh véi bang chan 1y theo 1y thuyét mo ta.
b. T6 chure thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |[May thuc tap sd ED-1100A 1may / nhém
2 |IC DEMUX 1-->4 IC 74155 hodc tuong duong|1 IC/ nhom
3 |Day cam dau noi boc nhya|L=15cm; D=1mm 1 bd / nhém
4 |0 tiép nguon 220V/5A 1 bo/ 4 nhom

Bang 2.3: Bang thiét bi, vdt tw khdo sat mach md héa tir 8 sang 3

d. Quy trinh thuc hién.

- Chuén bj va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Tim hiéu IC DEMUX 1-->4 (IC 74155 hoic tuong duong).
+ IC 74155 bén trong c6 chtta 2 mach DEMUX 1-->4

+ D; : 12 16i vao cho tin hiéu cia mach DEMUX4

+ D5 : 1 161 vao cho tin hiéu cia mach DEMUX,

+ Y13, Y12, Y11, Y10 : 12 4 16i ra cho tin hiéu cia DEMUX;

+ Y2-3, Yz.z, Y2-1, Yz-o . Ia 4 léi ra cho tin hiéu cua DEM UXz

+ G4 12 16i vao cho phép cia DEMUX; (¢é mitc tich cuc thap - L)
+ G, 14 16i vao cho phép ciia DEMUX; (c6 mitc tich cuc thap - L)
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+ A1, Ao 12 16i vao dia chi chung cho ca 2 mach DEMUX

Yec Dy Gp Apg Yp-32-2 Yo Yoq

DEMUX 1->4 [2)

—— 1 SN 74155

DEMUX 1->4 [1)

D-l G] ﬁrl Y1_3 Y-l_z Y-l_-l Y-l_u GND

- Lap mach, khao sat nguyén 1y hoat dong ciia mach DEMUX 1-->4

+ Khao sat 1 trong 2 mach DEMUX (chon DEMUX;)

+ Kétnbi ngudn tin hidu vao 16i vao D1 (nguon dao dong xung 1Hz hodc 10Hz ).
+ Pua 16 vao dia chi A1 A 1an luot 1én mirc cao (H) va xudng murc thap (L) cho
tung truong hop.

+ Quan sat dén LED bdo tin hiéu tai cac ddura Y13, Y12, Y11, Y10 (chan4;5; 6;
7 cua IC) trong tung tru:orng hop ung véi A1 Ag =[ 00; 01; 10; 11 ].

- Lap bang chan 1y mé ta hoat dong ctia mach theo murc dién ap trén cac 16i vao
dia chi A1 Ao theo nhu trang thai da quan sat trén.

Vao cho phép | Vao dia chi Ra tin hiéu
G Ai | Ao | Yiz | Yio | Y12 | Yio

- So sanh vo1 bang chan ly dugc 1ap vo1 bang chéan ly theo 1y thuyét mo ta.
3. Gi6i thiéu mot s6 IC don kénh, phin kénh thong dung.

Data Inputs Select DOaka Inputs Select

Vee Dy Ds Ds D7 A B C Ve Ds De DF A B C

D4

O D v [

Dz Dz D1 Do Y D+ Dz Dz D1 Do ¥
Y Y S GND 4« Dz Dz D1 Do ¥ GND
Data Inputs Clutput Strore Diata Inputs Clukput
IC 74151 IC 74152
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Bai 7 : Cac phan tir Flip - Flop

Muc tiéu:

* Kién thirc:

- Giai thich dugc cdu triic, nguyén tic hoat dong cua cac Flip - Flop;

- Trinh bay dugc cac ing dung cua cac Flip - Flop trong k¥ thuat.

* Ky nang:

- Lép rap, kiém tra duogc sy hoat dong cua cac Flip - Flop ding yéu cau '4%
thuat

* Thai do:

- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:
1. Khai quéat chung
1.2 Khdi niém: Flip-Flop (FF) 1a phan tir c6 kha nang luu trit mot trong hai bit
dir liéu 1a “0” hoac “1”
1.3 Ciu tao chung
I Pr

Cac .
du Je— Flp —Q
dis |, Flop
i :
Cp (FF) [—Q

I Clr

Hinh 7.1: Cdu tao chung ciia Flip--Flop

- C6 1 hodc vai dau vao diéu khién

-C6216ira Q:Q : Trang thai tin hiu tai 2 16i ra nay luén ddo nhau

- Tuy thudc vao timg loai FF ma c6 thé ¢ hay khong c6 cac 16i vao 1a Pr va Clr.
+ Cp (Clock pulse): L6i vao cho xung dong bd (xung nhip, xung dong ho)
+ Pr (Preset): L6i vao “thiét 1ap 1”. N6 ¢6 tac dung dua Q 1én 1 (Q = 1)

+ Clr (Clear): Ldi vao “thiét 1ap 0”. N6 ¢6 tac dung dua Q vé 0 (Q = 0)
> Pr va Clr 12 2 16i vao diéu khién cudng brc.

1.4 Phén logi.

* Phan loai theo chirc ning ctia cac dau vao diéu khién:

- Loai mdt dau vao diéu khién c6 D/FF ; T/FF.

- Loai hai dau vao diéu khién c6 RS/FF ; JK/FF.

* Phan loai theo phuong thirc 1am viéc:

- Plip-Flop khong dong bo.

- Plip-Flop d6ng bo

+ Pong bo thudng

+ Pong bd chinh — phu (M-S Master / Slaver)

2. Flip - Flop R-S (R-S/FF )

2.1. RS/FF khéng dong b¢
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a. So do tong quat va cautruc mach

RS/ FF

Khéing déng bd —

a) b)
Hinh 7.2: So do tong qudt (a) va cdu triic mach RS/FF khéng dong bo (b)

- RS/FF khong dong bo ¢6 2 16i vao

+ R (Reset) : La 16i vao x0a.

+ S (Set) : La 16i vao dat.

-C6216iralan;a,

- Mach c6 céu truc bang 2 cong NAND va duoc két ndi nhu hinh vé.
b. Nguyén ly lam viéc:

- Xét nhip thir nhat cho R=1;S=0 Tacé Q=0:;Q
- Xét nhip tithaicho R=0:S=1 Taco Q=1:Q
- Xétnhip tltbacho R=1;S=1 Tavanco Q—]_Q—D

--> trang thaitai 2 16i ra nay van git nguyén trang thaitrude dé (nhip thir 3
gitr nguyén nhip thir 2), ta goi la nho trang thai trudec.

- Xétnhip thiitwcho R=0;S=0 Tacdé Q=1 va Q=1

Nhung sau d6 nhip thir nam, néutalaichoR=1;S=1thitaildira Q:Q sg
khong thé xac dinh dugc trang thai tin hiéu cu thé. Vi vay, dé tranh tinh
trang nay, to hoptinhiéuR=10; S =0 khongduoc s dungva duogc goila to
hop cam.

- Bang chan ly

Rn Sn Qn+1

0 0 x (Cam)
0 1 1

1 0 0

1 1 Qn (Nho)

Bdng 7.1 : Bang chdn 1y ciia RS/FF khéng dong b cdu triic bang cong NAND

2.2. RS/FF dong bo.

a. So db tong quat va cau tric mach

- RS/FF dong bo ¢ 3 161 vao

+ R (Reset) : La 16i vao xoa.

+ S (Set) : La 16i vao dat.

+ Cp (Clock pulse): La 16i vao cho xung dong bd (xung nhip, xung dong ho)
Ngoaira mach con co thé c6 hay khong c6 hai 16i vao diéu khién cudng birc 1a:
+ Pr (Preset): L6i vao “thiét 1ap 17. N6 ¢6 tac dung dua Q 1én 1 (Q = 1)

+ ClIr (Clear): Lbi vao “thiét 1ap 0”. N6 ¢c6 tac dung dua Q vé 0 (Q = 0)
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-Machc6216iralaa;a.
- Mach c¢6 cau truc bang 4 cong NAND va dugc két n6i nhu hinh vé

¢ Pr
1
¥
5 o] — [}
RS} FF
Cp o Diing bd -
FI 3 —» E
[}
1
& Clr

a)
Hinh 7.3: So d6 tong qudt (a) Va cdu triic mach RS/FF dong bé (b)

b. Nguyén 1y lam viéc:

* Xét truong hgp khi c6 xung dong bo dua vao -->Cp =1 _

-Néucho R=0;8S=1 Taco R'=0;8=1 - Q=1:Q=0
-Néucho R=1:8S=0 Tacdo R'=1:8=0 - Q=0:Q=1
-Néucho R=0:;8=0 Tacé R'=1;8'=1 Tavancod Q=0; 6=1
--> L6i ra Q van giit nguyén trang thai truge do (nh¢ trang thai trudc).

-NéuchoR=1;S=1 Tacb =0;8'=0 -->Khi d6 16ira Q s& khong
xac dinh duoc trang thai tin hiéu cuthénéusaudotalaichoR=10;S=0.Vi
vay t6 hop tin his(u R=1; S =1 1a t6 hop cam.

* Xét truong hop khi khong c6 xung dong bo dua vao --> Cp =0
TruonghopnaytaluoncdR'=1; S'=1 vditrang thaitin hi¢u vao tai S va
R, Nhu vay 16i ra Q ludn gilt nguyén trang thai trudc (nhé trang thai trieée).
Bang chan ly:

Cp Rn Sy Qn+1
0 X X Qn (Nho)

0 0 |Qn (Nho)
) 0 1 |1

1 0 |0

1 1 |x (Cam)

Bdng 7.2 : Bang chdn 1y ciia RS/FF dong bg cdu triic bang cong NAND

2.3. Ldp rdp, khdio sdt RS/FF
a. NO1 dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach RS/FF dong bo .
- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chén 1y theo 1y thuyét mo ta.
b. T6 chuc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tw Thong so ky thuat S6 lrong
1 [May thuc tap sb ED-1100A 1may / nhém
2 |IC 56 chira cong NAND  |IC 7400 hoic twong dwong|3 IC/ nhom
3 Day cam dau noi boc nhya|L=15cm; D=1mm 1 by / nhém
4 |O tiép ngudn 220V/5A 1 bd/ 4 nhdm

Bdng 7.3: Bdng thiét bi, vt tw khdo sdt mach RS/FF dong bé

d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Lip mach, khao sat nguyén 1y hoat dong ctia mach RS/FF dong bo (Hinh 7.3 b).
+ Phan dinh cong logic trong IC 7400.

. 1
s .2®3.
! =

Cp o—,
L ¥
HD:—5® [

Hinh 7.4: So d6 ddu néi khao sat mach RS/FF dong bé diing IC 7400

+ Két ndi cac 16i vao R, S 6i cac jac cAp mirc dién ap trén may.

+ Két ndi Cp véi jac cdp suon duong xung kich thich trén may.

+ Cép tin hiéu vao cho R, S cho tung truong hop [00; 01; 10; 11].

+ Trong mdi trudng hop cua R, S. Kich thich sudng duong cho 16i vao Cp.

+ Quan sat den LED tai cac chan IC tuong ung vo1 hai 16i ra Q dang khao sat.
Néu dén sang thi muc dién ap 13 cao (H), con dén khong sang thi 1a mue thap (L)
+ Cho Cp = 0 --> Duy tri muc dién ap thap (L) cho 16i vao Cp.

+ Cép tin hiéu vao cho R, S cho tig trudng hop [00; 01; 10; 11].

+ Quan sat dén LED tai céc chan IC tuorng g véi hai 16i ra Q

- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

Vao
R

Cp
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- So sanh v6i bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.
3. Flip - Flop J -K (JK/FF)
3.1. Ciu triic mach.

?F‘r Jo— R
+ B; e

J o —= B L
ol uws | PO
K o— - — & LD o

Hinh 7.5: So' do6 tong qudat (a) Va cdu triic mach JK/FF dong bé (b)

- JK/FF dbng bo c6 cac 16i vao:

+7 ;K :La?216i vao dléu khién.

+ Cp (Clock pulse): La 16i vao cho xung dong bo (xung nhip, xung dong ho)
Mach con ¢6 thé c6 hay khong o6 hai 16i vao diéu khién cudng buc 1a:

+ Pr (Preset): L6i vao “thiét 1ap 17. N6 ¢6 tac dung dua Q 1én 1 (Q = 1)

+ ClIr (Clear): Lbi vao “thiét lap 0”. N6 ¢c6 tac dung dua Q vé 0 (Q = 0)
-Machco216iralan;a.

- Mach c¢6 c4u trac bang 4 cong NAND va duoc két ndi nhu hinh vé
3.2. Nguyén ly lam viéc.

a. Xét truong hop khi khong c6 xung dong bo dua vao --> Cp=0
Truong hgp nay, cac 16i vao ciia NAND-1 va NAND-2 ¢6 1 16i vao ludn
bang 0, do vay dau ra ctia n6 ludén bang 1 véimoi trang thai tin hi¢u tai cac
léivéo conlai. TalubncoR'=1; S' =1 va 16i ra Q ludn git nguyén trang
thai trudc (nho trang thai truoc).

b. Xét truong hop khi ¢6 xung dong bo dwa vao -->Cp=1

- Truong hgp nay dauraciua congNAND-1 va NAND-2 chi con phu thudc
vao 2 dau vao con lai va tuong duong nhu mot cong NAND 2 dau vao.
Trong do :

R.\=1..Qn=Tn + Qn
8$1=K,.Qn=Kn+ Qn

- Gia thiét ban dau ta dang c6 Qn=1, Qn= i

+ChoJy=0;Ky=0 Tacdo Ry =1;Sy"=1 -->Qn1=1;Qn1=0
--> Mach van giit nguyén trang théi trudc (nhdo).

+ Cho \]n+1 =0 ; Kn+1 =1 Taco Rln+1 =1 ; S'n+1 =0 --> Qn+2 =0 ;

+ Cho Jne2 =1 ; Kns2 = 0 Tacb R'nhi2 = 0 ; S'n+2 =1 --> Qn+3 =1 ;
+ChoJnss=1;Knz=1 Tacd R'nsz=1;Sm3=0 -->Qnss=0; -->16i ra
Q lat trang thai.

+ Ta lai tiép tuc cho Jn+a =0 ; Knta =0 --> Qnss = 0 (nho) ;

+ Ta lai tiép tuc cho Jnes = 1 ; Knes = 1 --> Ques = 1 (14t trang thai) ;
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- Bang chan ly

Cp Jn Kn Qn+1
0 X X Qn (Nho)
0 0 Qn (Nho)
1 0 1 0
1 0 1
1 1 Qn (Déo trang thai)

Bang 7.4: Bang chan 1y ciia JK/FF dong bé

3.3. Ldp rdp, khdio sit JK/FF
a. NO1 dung:
- Tim hiéu c4u trac, chirc ning cac chan cua IC 7476.
- Lap mach, khao sat nguyén 1y hoat dong ctia mach JK/FF dong b6 .
- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra.
- So sanh voi bang chén 1y theo 1y thuyét mo ta.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhoém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |[May thyc tap sb ED-1100A 1may / nhom
2 |IC s6 JK/FF IC 7476 hoic twong duwong|1 IC/ nhém
3 |Day cam dau ndi boc nhya|L=15cm; D=1mm 1 bo / nhom
4 |O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bang 7.5: Bang thiét bi, vit tw khao sat mach RS/FF d&ng bo

d. Qu}f trinh thl_Ig hién. ’ ’
- Chuan b1 va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Tim hiéu cau trac IC 7476 (hoac twong dwong).

Ki Qn Q1 GND Kz Qz Q2 J2

IC 7476

Cki Pri Cin h ¥ee CKz Prz Clrz

Hinh 7.6: So' @6 cdu truc IC 7476
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+ IC 7476 c6 chua 2 phén tar JK/FF d@)ng bo doc 1ap nhau co6 cac 161 vao diéu
khién cudng buc Pr va Clr.

+J1, K1 : 14 2 16i vao cho tin hi¢u diéu khién ctia JK/FF-1.

+Jz, Kz, : 1a 2 16i vao cho tin hi¢u diéu khién cua JK/FF-2.

+Qi; @ :1a216ira cho tin hiéu cia JK/FF-1.

+ 0Q2:0: :1a 2 16i ra cho tin hiéu cta JK/FF-2.

+ CK3 ; CK; : 1a 2 16i vao xung nhip cua 2 FF.

+ Pry ; Pry : La 2 18i vao "thiét 1ap1" cho 2 FF.

+ Clry ; Clrz : La 2 16i vao "thiét 1ap0" cho 2 FF.

- Lip mach, khao sat nguyén 1y hoat dong cua mach JK/FF dong bo

+ Khao sat 1 trong 2 mach JK/FF dong bo (chon JK/FF-1)

+ Ket n01 J1, Kiv6i 2 jac cam cung cap muc dién ap.

+ Két ndi CK; véi j dc cung cap sudn sau xung kich thich (swon dm xung).

+ Pua Pry, Clry 1én mitc dién ap cao (H) 1a muc dién ap cho phép mach hoat
dong.

+ Pua 16i vao diéu khién J1; K3 1an lugt 1én murc cao (H) va xudng mirc thap (L)
mot cach tudn tu cho timg trudng hop [00; 01; 105 11].

+ Quan sat dén LED béo tin hiéu tai dau ra 91 Qi (chan 15 va 14 cua IC) trong
tirng truong hop twong ung vai J1va K.

- Lap bang chan 1y mé ta hoat dong ctia mach theo muc dién ap trén cac 16i
vao/ra cua mach nhu trang thai da quan sat trén.

Pr, Clrl
1

0
A

1 J1 K1 Q1

I I I I

O o

- So sanh v6i bang chan 1y duoc 1ap v6i bang chan 1y theo 1y thuyét mo ta.

4. Flip - Flop D (D/FF)
4.1. Cdu truc mach.

¢ Pr
¥
O o—s —= R
D/ FF
Déng bd _
Cp o—= —= [}
A
1
& Clr

a)
Hinh 7.7: So dé tong qudt (a) Va cdu triic mach D/FF déng bé (b)

- JK/FF dong bo co cac 16i vao:
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+ D : La 16i vao diéu khién (16i vao cho dit liéu).

+ Cp (Clock pulse): La 16i vao cho xung dong bo (xung nhip, xung dong ho)
Mach con c6 thé c6 hay khong co6 hai 16i vao diéu khién cudng buc 1a:

+ Pr (Preset): L6i vao “thiét 1ap 17. N6 ¢6 tac dung dua Q 1én 1 (Q = 1)

+ ClIr (Clear): Lbi vao “thiét 1ap 0”. N6 ¢6 tac dung dwa Q vé 0 (Q = 0)
-Machc621biralaa:a.

- Mach c6 céu truc bang 4 cong NAND va duoc két ndi nhu hinh vé&
4.2. Nguyén ly lam viéc.

a. Xet truong hop khi khong c6 xung dong bo dua vao --> Cp=0
Truong hgpnay, cac 16i vao cia NAND-1 va NAND-2 ¢6 1 16i vao ludn
bang 0, do vay dau ra ctia né ludn bang 1 véimoi trang thai tin hiéu tai 16i
vao D. Ta lubncoR'=1; S'=1 valdira Q ludn giit nguyén trang thai trudce
(nho trang thdi truoc).

b. Xét truong hop khi c6 xung doéng bo dua vao -->Cp =1
-ChoD=0.Tacé R'=1;S5=0-->16ira Q=0.

-ChoD=1.Tacé RR=0;S'=1-->16ira Q=1.

-->ta thay 16ira Q ludn theo 16i vao D (Q = D). Pay chinh 1a dic diém cua
D/FF vané dugc (g dung rong rii trong viéc dong vai tro lam thanh chdtsé
liéu, dit 1iéu trong truyén dua thong tin.

- Bang chan ly:

Cp Dn Qn+l

0 X Q. (nhd)
0 0

1 1 1

Bdng 7.6: Bang chan 1y ciia D/FF dong bé

c. Thanh chét sb liéu st dung D/FF déng bd

- Cau triic thanh chét s ligu 4 bit.

+ M6i mot D/FF phu trach 1 bit dir liéu.

+ Xung nhip dua vao dong thoi ca 4D/FF

+ Cac 16i vao D/FF tiép nhén céc bit dit liéu D3, D2, D1, Do.
+ Céc dir li¢u dugc dua ra tai Qs, Q2, Q1, Qo tuong Ung.

- Nguyén ly lam viéc.

Q; Q3 Q Qg

RN L c L c M L c o

“® e ® @ @
D Dy Dy Dg
1 ! : !
D3 D3 Dy Dy

Hinh 7.8: Cdu triic thanh chét dir liéu 4 bit diing DIFF.,
84



+ Khi xung nhip Cp = 1, cac D/FF dugc mé thong, dir li¢u dugce dua vao cac
101 vao D valdyra tai cac 16ira Q tuong ung. Cac D/FF khong lam thay doi
cau trac dir lidu truyén khi dugc truyén qua vi 16i ra Q theo 16i vao D.
+ Khi muén ngin dix liéu lai, ta chi viéc cho Cp= 0, 14p tic cac D/FF & vao
trang thainhd, 16i vao D bi khoa, cac daura Qs, Qz, Q1, Qo s& luu giit lai cac
dir 1iéu da truyén qua ¢ thoi diém trude do.
4.3. Lip rdp, khio sit D/FF
a. NOi dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach D/FF dong b .
- Lap bang chan ly mo ta hoat dong cua mach theo muc dién ap trén cac 161
vaolra.
- So sanh voi bang chén 1y theo 1y thuyét mé ta.
b. T6 chitc thuc hién:

Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuét S6 lwong
1 [May thuc tap sb ED-1100A 1may / nhém
2 |IC s0 chira cong NAND  |IC 7400 hodc twong duong|1 IC/ nhom
3 Day cam dau noi boc nhya|L=15cm; D=1mm 1 by / nhém
4 |O tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 7.3: Bdng thiét bi, vit tw khdo sdt mach D/FF dong bo

d. Quy trinh thuc hién.

- Chuan bj va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Lip mach, khdo satnguyén ly hoat dong cua mach D/FF ddng bo (Hinh 7.7 b).
+ Phan dinh cong loglc trong, IC 7400.

+ Két n01 16i vao D V01 jac cap muc dién ap trén may.

+ Két ndi Cp véi jac cap suon duong xung kich thich trén may.

+ Cép tin hiéu vao cho D cho timg trudng hop [0 ; 1].

+ Trong mdi trudng hop ciia D, kich thich swong duong cho 16i vao Cp.

+ Quan sat dén LED tai cac chan IC twong tng véi hai 16i ra Q dang khao sat.
Néu dén sang thi murc dién ap 1a cao (H), con dén khong sang thi 1a mirc thp (L)

Hinh 7.9: So d6 ddu néi khdo sat mach D/FF dong bé ding IC 7400
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+ Cho Cp = 0 --> Duy tri muc dién ap thap (L) cho 16i vao Cp.

+ Cép tin hiéu vao cho D cho ting trudng hop [0 ; 1].

+ Quan sat dén LED tai cac chan IC tuong tng véi hai 16i ra Q.

- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

Cp Dn Qn+1

- So sanh voi bang chan 1y dugc 14p véi bang chéan 1y theo 1y thuyét mé ta.

5. Flip - Flop T (T/FF)
5.1. So do tong quat, nguyén ly lam viéc

| 5 E
Tn Qn+1
T o0—s TIFF 0 | Qa (oho)
L . 3 1| Qa (13t trang thai)
T o= TIFF B @ | T Q1
‘ 0 x| Qo (nhé)
Ding bi — 0 | Qu (nhé)
Cpo—s — @ 1 Q. (Bt trang thal)

Hinh 7.10: So d6 téng qudt, bang chdn 1y TIFF thwong va dong bé.

- T (Toggle) : 1a 16i vao diéu khién
- Cp : 16i vao cho xung déng bod
- 0:Q 14 hai 18i ra cho tin hiéu.
- Nguyén 1y lam viéc duoc thé hién thong qua bang chan 1y va c6 thé thay rd:
Péi v6i T/FF thuong :
+ Khildi vao T =0 --> Lbi ra Q ludn giit nguyén trang thai trudc (nho).
+ Khi 16i vao T =1 --> Lbi ra Q s& 14t trang thai.
Déi v6i T/FF bién thé dong bo :
+ Khi khong cé xung dong bd duavao (Cp= O)--> Lbi ra Q ludn gitt nguyén
trang thai trudc (nhd) voi bat ké tin hiéu dua vao tai T.
+ Khi c6 xung ddong b dwa vao (Cp= 1)-->Néu T chua c6 tin hiéu (T = 0)
thi 16ira Q van ludn giit nguyén trang thai truéc (nhé). Con néu khi tin hiéu
tai T = 1 thi 16i ra Q s& 14t trang thai.
5.2. Céu triic mach.
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Trong thyc té k§ thuat, trén co s& cac phan tir FF dd c6 sén nhu D/FF ;
JK/FF, RS/FF nguoi ta thuong di xy dung T/FF dya trén nhiing phén ta FF
co san nay.

| I—’ afr @ i L’ D o &
! RS { FF ! : RS/ FF !

T : Ding b b | Ding b b
| ’—y R Q =8 T o——={C Q = o
| | i !

’ L, | T, | !
: J Q = 3 o— afF— R
! JK | FF ! : JK | FF ;

T : Ding b b CpO i Diing b .

i I_)- K Q = B s LS Q—— 0

Hinh 7.11: So @6 chuyén déi ciia TIFF thuong va dong bé.

5.3. Lap rap, khao sat T/FF
a. NoOi dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach D/FF dong b .
- Lap bang chan ly mo ta hoat dong ctia mach theo mirc dién ap trén cac 16i
vao/ra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chure thuc hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 [May thuc tap so ED-1100A 1may / nhom
2 |IC 56 cong NAND IC 7400 hoac tuong duong|2 IC/ nhom
3 |Day cam dau ndi boc nhya|L=15cm; D=1mm 1 bd / nhém
4 |0 tiép ngudn 220V/5A 1 bo/ 4 nhém

Bang 7.5: Bang thiét bi, vat tw khao sdat mach TIFF

d. Quy trinh thuc hién.

- Chuén bj va kiém tra céc thiét bi, vat tu theo bang théng ké.

- Lap mach, khao sat nguyén 1y hoat dong ctia mach T/FF (Hinh 7.11).
+ Lap rap mach D/FF dong bo.

+ Chuyén d6i tir D/FF sang T/FF thuong.

+ Lip rap mach D/FF dong bo.

+ Chuyén d6i tir D/FF sang T/FF thuong va T/FF dong bo.

+ Thuc hién cap tin hi¢u va 16i vao T.

+ Quan sat dén LED tai cac chan IC tuong ing v6i hai 16i ra Q.

- Lap bang chan 1y mé ta hoat dong ctia mach theo murc dién ap trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.
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6. Flip - Flop M-S
6.1. Cau truc mach.

S S

d o——1y -1 Qs &
c Mok gFF M > JKJFF |

Po i Piing b & biing b i

Ko | Ky M K< sH—= @

Hinh 7.11: So d@6 khéi va cau triic mach cia JKIFF M-S.

- Mach str dung 2 JK/FF dong bo trong d6 :
+ 1JK/FF d6ng vai tro chinh (M - Master)
+ 1JK/FF dong vai tro phu (S Slaver)
- 16i vao dong bd cua 2 FF co trang thai dao nhau nho cong dao NOT.
6.2. Nguyén ly lam viéc.
- KhiCp=1:JK/FF ‘M’ m¢ thong, n6 sé tiép nhan cac thong tin tir ngoai
vao tai 2 16i vao J va K va chuyén téildira Qwm cuand. Trong khi do JK/FF
‘S’ bi khoa vi 16i vao xung nhip thong qua cong NOT sé& 1a mirc 0, n6 sé&
khong don nhan thong tin tai tir Qm gui sang.
- Khi Cp =0 : JK/FF ‘M’ bi khéa, n6 s& khong tiép nhan thong tin tir ngoai
vao taiJ va K. Trong khi d6 JK/FF ‘S’ mé& thong vi 16i vao xung nhip thong
qua cong NOT s& la muc 1, n6 s& d6n nhan thong tin duoc ghi vao tr trude
tai Qm ctua JK/FF ‘M’ va chuyén t&i 16i ra Q.
- Nhu vay su 1lam viéc cua JK/FF ‘M-S’ dugc chia lam 2 nhip phan biét.
+ Pau tién cac thong tin dugc dua vao trong JK/FF ‘M’ nhing chua duoc
dua dén dau ra.
+ Sau do6 16i vao nhan thong tin bi khoa lai, thong tin dugc ghi vao tu trudce
trong JK/FF ‘M’ méi duoc chuyén toi 16i ra.
6.3. Lap rap, khao sat Flip - Flop M-S.
a. NO1 dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach JK/FF ‘M-S’ sir dung IC .
- Lap bang chan 1y mo ta hoat dong cua mach theo mirc dién ap trén cac 161
vao/ra.
b. T6 chitc thuc hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tw

Théng s6 k¥ thuit

S6 lrong

May thuc tip s6

ED-1100A

1may / nhom

IC s6 JK/FF

IC 7476 hoac tuong duong|1 IC/ nhom

Day cim dau noi boc nhya

L=15cm; D=1mm

1 bd / nhom

AWN|F

O tiép nguon

220V/5A

1 bd/ 4 nhom

Bang 7.5: Bang thiét bi, vt tw khao sat mach RS/FF déng bo

d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Tim hiéu ciu trac IC 7476 (hodc twong dong).
- Lép mach, khdo sat nguyén 1y hoat dong ctia mach JK/FF dong bd
+ Cam IC 7476 1én bang mach cua may thuc tap.
+ Két ndi cac 16i vao ra cia cac phan tir JK/FF theo so dd khoi.
+ N01 cac chan Clr va Pr Ién muc cho phép (H)

+ Két n01 J1, Kivoi 2 jac cam cung cip muc dién ap.
+ Két nbi CKy voi jac cung cap suon sau xung kich thich (swon dm xung).

+ Dua 16 vao diéu khién J1; Ky 1an luot 1én muc cao (H) va xudng mire thap (L)
mot cach tudn tir cho timg truomg hop [00; 01; 10; 11].
+ Sau mdi 1an xac 1ap trang thai cho Ji; Ky , kich thich xung nhip tai CKj.

+ Quan sat dén LED bao tin hiéu tai diu ra @1; & (chan 15 va 14 cua IC) trong
tirng truong hop tuong tng véi J1 va K.
- Lap bang chan 1y mo ta hoat dong cua mach theo mirc dién &p trén cac 161
vao/ra cia mach nhu trang thai da quan sat trén.

Pr | ClIr | CK; Ji K1 Q2
1 1 k2
1 1 X
1 1 3
1 1 3
1 1 X
1 1 2
1 1 2
1 1 K2
Panh gia két qua
Muc tiéu N@i dung Diém

Kién thue

Phan tich dugc nguyén li hoat dong va bang 2

chan ly ciia cac phan tir FF

Lap rap, kiémtra dugc sy hoat dong cua mach

- T6 chire noi lam viéc khoa hoc, gon gang.

Ky nang ¢ g/FF. JK/FF; D/FF: T/FF ding yéu ciu. 6
- Chu dong, sang tao trong qua trinh hoc téap.
Thai d¢ |- PDam bado an toan cho ngudi va thiét bi. 2
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Bai 8 : Mach dém nhi phan

Muc tiéu:

* Kién thirc:

- Giai thich dugc ciu truc, nguyén tic hoat dong mach dém nhi phan.

* Ky nang:

- Lép rap, kiém tra duogc su hoat dong cua mot s mach dém nhi phan theo
yéu cau k¥ thuat.

kénh theo yéu cau ky thuat

* Thai do:

- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:

1. Mach dém khéong ddng bd.

1.1. Khéi quat chung.

- Pém trong hé nhi phén 13 sy thay ddi tuan tu cac t6 hop trang thai nhi phan theo
mot trinh ty nao do.

- Mach dém hay con goi la by dém 1a mach dién s6 dugc xay dung dé tao ra thay
d6i tudn tu cac t6 hop trang thai nhi phan theo mot trinh ty ndo d6 mdi khi cd
mot tin hi¢u kich thich (xung dém) mang dén.

- Céc phan tir co ban ciu trac 1én mach dém chinh la cac phan tr FF, mdi mot
phan tr FF s€ dai di¢n cho 1 bit nhi phan ctia to hop md cua mach dem Vi vay
néu tir ma nhi phan cua mach dém c6 do dai n bit thi can phai c6 n phan tir FF.
- Phén loai mach dém:

+ Mach dém ting (thudn), mach dém giam (nguwoc)(theo qui ludt bién doi gid tri)
+ Mach dém dong bo, dém khong ddng bo (theo nguyén tic lam viéc)

+ Mach d&ém 10; 12; 100... (goi theo dung lwong);

+ Mach dém vong, dém 14p trinh... (goi theo chirc ndang);

+ Mach dém BCD, dém Johson... (goi theo md bo dém)

1.2. Mach dém tang (4 bit).

1.2.1. So d6 céu tric.

Qo ' Q1 Qz QB
—1 QH MHJ ¢ —1J Q —1J Q
Xung d&m
o— cC @ ~c @ »c @ sCc @
(<p)
— K — K — K — K
o o] o o
nmqn C]r nqn C].'l' nmqn Ch‘ nmqn Ch'
l 1 l l
RESET
Lo

Hinh 8.1: So d6 cdu triic ciia mach dém tang khéng dong bé 4 bit

- B6 dém str dung 4 phan tir JK/FF d6ng b, mdi mot JK/FF phu trach 1 bit.
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- Cac JK/FF dugc mic ndi tiép nhau trong d6 16i ra Q cua FF nay lai duoc
dua vao kich thich cho cac FF tiép theo. Pay chinh la dic diém cta mach
lam viéc & ché 6 khong dong bo tic 1a cac JK/FF khong chuyén trang thai
duoc déng thoima su chuyén trang thai cua FF nay lai kich thich cho su
chuyén trang thai cua FF tiép theo.

- Cac 16i vao J-K cua cac FF déu dugc ghim & muc logicl-muc caoH (duoc
néivéi nguon +5VDC). Do viy cac JK/FF lam viéc & ché do dau ra Q s& lat
trang thaikhi c6 tin hiéu xung nhip dwa vaokich thich. Thoi diém 14t trang
thai s€ roi vao sudn am cua xung kich thich (swon sau xung).

- Tin hiéu RESET duoc dwa vao cac 16i vao Clr (Clear) cuacac JK/FF. biéu
nay cudng buc cho tat ca cac FF dong thoi tré vé logicO.

1.2.2. Nguyén ly lam viéc.

- Gia st tai thoi gian ban dau, cac 16i ra Q cua cac FF déu ¢ trang thai 0
--> Q3Q2Q1Qo = 0000 --> qui d6i ra s6 thap phan la 0.

- Xung dém dau tién dugc dua vao va khi két thuc xung - thoi diém swon sau
xung -->16i ra Qo cia JK/FF-1 14t trang thai --> Qo = 1 va luu giit ¢ trang
thai nay vi khi d6 xung kich thich da vé 0. Cac FF phia sau 1a FF-2; FF-3;
FF-4 van gitr nguyén trang thai ban dau. Nhu vay két thuc xung dém dau
tién, ta co cac trang thai Q3Q,Q1Qo = 0001 --> qui d6i ra sé thap phan 1a 1.
- Xung dém thtr 2 duoc dua vao va khi két thiic xung - thoi diém suon sau
xung -->16i ra Qo ctia JK/FF-1 lai lat trang thai --> Qo= 0. Xung Qo nay lai
kich thich cho FF-2 tai thoi diém sudn sau xung --> 16i ra Q1 cua JK/FF- 2 1at
trang thai-->Q1 =1 valuu git ¢ trang thainay vi khi d6 xung Qo da vé 0.
Cac FF phia sau 1a FF-3; FF-4 van giit nguyén trang thai ban dau. Nhu Vay
két thuc xung dém dau tién, ta c6 cac trang thai Q3Q2Q1Qo = 0010 --> qui d6i
ra s6 thap phan 12 2.

- Khi xung dém duoc dua lién tuc vao va clt theo dién bién nhu su kich thich
trén, trang thai cuacéc 16i ra Q3,Q2,Q1,Q0s& lién tuc thay d6i trang thai theo
qui luat ting dan gia tritir 0000 --> 1111 (7w 0 thdp phan dén 15 thdp phdn)
va sau d6 lai tré vé trang thai 0000 nhu ban dau, mach lai dém lai tir dau.
- Biéu d6 dang song:

KXigdém 1 2 3 4 5 6§ 7 g 9§ 10 11 12 13 14 13 16

CipipipipipipipipinNpipipipipin gl
Qo o fJoJufoJufofJiJofrjofrjofrofifocr
@ 0 oftr t]e oftv v]o ofr t]o oftr 1o
Q; 0 o o of:1 v 1 o]0 oo 0o 0 11|£;
Q 0 0 o o o o 0 o0t t ot o+ v t t t]oce

Hinh 8.2: Biéu do dang séng ciia mach dém tang khéng dong bo (4 bit)

- Nhan xét:

+ Sy thay doi trang théi cta cac JK/FF chixdy ra ¢ suon am (suon sau) cua
xung kich thich. Hay n6i mét cach tong quatla trang thai Q; thay d6i khi bac
thap ké tiép no chuyén trang thai tir 1-->0
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+ So véi xung dém thi tin s6 cac xungtai cac ddura Q; cua bd dém s& giam
di 20+Y 1an.

+ Ngoaichtrc nang dém, mach dém con dugc ung dung lam mach chia tan
s0.

1.3. Mach dém giim.

1.3.1. So @b cau tric.

Qo & Qi & Qg 'y Q3
—7 QH T F I G 1T @
Hung d&m
Oo—> cC @ ~NC @ ~C @ ~C @
(Cpy B o
— K Qo_ — K Ql_ — K Qz_ — K Q3
Q Q o) Q
n n r n n Pr n n r n n Pr
! i 1 1 i 1
PRESET
O

Hinh 8.3: So d6 cdu tric ciia mach dém giam khéng dong bo 4 bit.

CAu triic mach hoan toan tuong ty nhu & mach dém thuan nhung c6 2 diém
khac biét. B

- Tin hiéu kich thich cac FF phia sau duoc lay tir 16i ra Q cuia FF trudge.

- Tin hi¢u PRESET duoc dua tGi cac 101 vao Pr (Preset) ciia cac JK/FF. DBiéu
nay cudng buc cho tit ca cac FF ddng thoi 1én logicl.

1.3.2. Nguyén ly lam viéc.

- Gia st tai thoi gian ban dau, cac 16i ra Q cua cac FF déu ¢ trang thai 1
--> Q3Q2Q1Q0 = 1111 --> qui d6i ra sé thap phan la 15.

- Xung dém dau tién duogc dua vao va khi két thic xung - thoi diém sudn sau
xung -->16i ra Qo ctia JK/FF-1 14t trang thai --> Qo = 0 va luu giit ¢ trang
thai nay vi khi d6 xung kich thich da vé 0. Piéu nay tuong duorng voi 16i ra
Qo dang ¢ trang thai 1. Cac FF phia saula FF-2; FF-3; FF-4 van gilt nguyén
trang thaiban dau. Nhu Vay két thuc Xung dém dautién, ta co cac trang thai
Q:Q20Q1Q0 = 1110 --> qui doi ra sé thap phan la 14.

- Xung dém thtr 2 duoc dua vao va khi két thiic xung - thoi diém suon sau
xung -->16i ra Qq ctia JK/FF-1 lai 1at trang thdi --> Qo = 1. Diéu nay twong
duong véildira Qotre vé 0 -->Qo =0, Xung Qo nay s& kich thich cho FF-2
tai thoi diém suon sau xung --> 16i ra Q1 cua JK/FF-2 14t trang thai --> Q1 =
0 va luu giit & trang thai nay vi khi d6 xung Qo dd vé 0. Cac FF phia sau 1a
FF-3; FF-4 van giit nguyén trang thai ban dau. Nhu vay két thuc xung dém
dau tién, ta ¢ cac trang thai Q3Q2Q1Qo = 1101 --> qui d6i ra sb thap phan 1a
13.

- Khi xung dém duogc dua lién tuc vao va clr theo dién bién nhu su kich thich
trén, trang thai ctia cac 16i ra Qz,Q2,Q1,Qosé lién tuc thay ddi trang thai theo
qui luat giam dan giatritw 1111 -->0000 (z2r 15 thdp phdn ve 0 thap phan)
va sau d6 lai tré vé trang thai 1111 nhu ban dau, mach lai dém lai tir dau.
- Biéu d6 dang song:
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Hinh 8.4: Biéu dé dang séng ciia mach dém giam khéong dong b (4 bit)

- Nhan xét: Su thay doi trang thaicua cac 16ira Qicua cac JK/FF khi 16i ra
ciia bac thap ké tiép no 1a Qi.1 chuyén trang thai tir 0-->1

2. Mach dém dong bd

2.1. Khai quét chung.

- Dém khong dong bo va dém ddng bd 1a 2 nguyén tic khac biét chi 16 vé diéu
kién 14t trang thai cua céc phﬁn tir FF c4u thanh mach dém.

- Mach dém khong déng bo: Nhu trén di néu vé dic diém ctia mach lam viée &
ché d6 khong dong bd. Mach dém khong dong bo 1a mach dém ma cac FF khong
chuyén trang thai dong thoi ma sy chuyén trang thai ciia FF nay lai kich
thich cho su chuyén trang thai ciia FF tiép theo.

- Mach @ém déng bo: Mach dém déng b0 1a mach dém ma cac FF chuyén trang
thai mot cach don gthoi, su chuyén trang thai cia FF dung sau phu thude vao tat
ca cac FF dimg trude nd va phy thude vao xung dém hay néi mot cach khac khi
cO xung dém xuét hién thi tit ca cac FF c6 du diéu kién s& déng thot 1at trang
thai.

2.2. Mach dém ting (4 bit).

2.2.1. So d6 cau tric.

QI]L QL‘ in Q3i

II‘lII |

[C@ 1€ @ [CG) ¢ @
Xung dém K —1K K —1K
(Cp)
-

Hinh 8.3: So d6 cdu triic ciia mach dém tang dong bé 4 bit

- Mach st dung4 JK/FF déng b, J-K cua tung FF duogc nbi chung nhau.
- Xung dém dugc dua ddng thoivao cac 16i vao xung nhip cua cac JK/FF.
- JK/FF chi 14t trang thai khi cac 16i vao J-K cua n6 bang 1 va khi c6 xung
dém mang dén.
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+ J-K cua FF-1 ludn dugc ghim & muc logicl

+ J-K ciia FF-2 chi bang 1 khi Qo= 1

+ J-K ctia FF-3 chi bang 1 khi Qo= Q; = 1.

+ J-K ctia FF-4 chi bang 1 khi Qo= Q1 = Q2 = 1.

2.2.2. Nguyén ly lam viéc.

- KhiJi=K;=0-->céac FF s& ¢ trang thainhé -->15ira Qi ctia n6 s& khong
lat trang théi d6i v6i xung dém mang dén.

- KhiJi = Ki = 1 --> cac FF s& thay d6i trang thai khi c¢6 xung dém mang dén.

- JK/FF- 1 s€ llen tuc 14t trang thai khi c6 xung dém mang dén vi 16i vao J-K
ctia n6 ludn bang 1.

- Gia surtai thoi gian ban dau, cac 16i ra Q cua cac FF déu ¢ trang thai 0

--> Q3Q2Q1Qo = 0000 --> qui doi ra s thap phan 1a 0.

- Xung dém dau tién dugc dua vao tit ca cac FF, khi két thic xung-thoi diém
sudn sau xung --> chi c6 16i ra Qo cia JK/FF-1 lat trang thai --> Qo = 0. -->
ta c6 Q3Q2Q1Qo = 0001 --> qui ddi ra s thap phanla 1. Thoi diém nay J-K
cua FF-2 bang 1 vi Qo= 1, n6 san sang lat trang thai khi c6 xung dém mang
deén.

- Xung dém th{r hai dugc dua vao tat ca cac FF, khi két thic xung- thoi diém
sudnsau xung --> chi ¢6 16i ra Qo va Q1 cuia FF-1va FF-2 14t trang thai -->
Q1=1;Q0=0--> tacd Q3Q:Q:Qp=0010 --> qui doi ra sd thap phan la 2.
- Khi xung dém duogc dua lién tuc vao va ctr theo dién bién nhu su kich thich
va diéu kién 14t trang thai néu trén, trang thai ctia cac 16i ra Q3,Q2,Q1,Qo &
lién tuc thay d01 trang thai theo qu1 luat ting dan glatrl tr 0000 --> 1111 (twr
0 thdp phdn dén 15 thap phdan) va saudo lai tré vé trang thai 0000, mach lai
dém lai tir dau.

- Cha y: Khi mudn ting dung lugng dém, ta phai ting s6 phan tir FF nhung
khi d6 s6 16i vao cho céng AND & ting 1én, gdy qua tai cho ddu vao cong
AND. Vivay trong thuc té ngu:(n ta thuong st dung phuong phap dung cac
nhom dém phdi hop nhau, méi mot nhém dém gom 4 phén tir FF.

Ql I.'::"1+1 Q1+2 I.'::"1+2]

A N N

—>»E CE |—»

—p C
Hung d8m

Hinh 8.4: So d6 khéi ciia nhém dém tang dong bé 4 bit

- E (Enable) : Lbi vao cho phép nhém dém hoat dong.

- C (Counter): Li vao cho xung dém.

- CE: (Carry enable) : Léi ra dua tin hiéu cho phép dém dén nhom dém tiép
theo.

- Qi, Qis+1, Qixz, Qiss : 4 16i ra dic trung cho td hop mi nhi phan 4 bit cua
mach dém.
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Qi 4 Qi g Quz} Quayg

E o»p 1 CE
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(Cp]
>

Hinh 8.5: So dé cdu triic ciia nhém dém tiang dong b 4 bit

- Khinhom dém da dém day, cacldiracua nhom dem Qi+3Qi+2Qi+1Qi=1111,
khi do6 16ira CE= 1. Pay la tin hiéu cho phép dém dén nhom dém tiép theo.

(%}Qo O, (%Q‘r:-@? (%}QB*-QH (%}Qu-:-le
II1II

—pE CE » E CE » E CE » E CE

@ 2 @ @

e[ [—— [—["

Hinh 8.6: So d6 mdc phéi hop ciia 4 nhém dém tiang nhau.

2.3. Mach dém giim (4 bir).
2.3.1. So do cau truc.

Qp Gy Qp Q3
II‘lII
L ]
—J Op — J 7] ’7 J Qo ’7 J O3
o [, =1c & s{c D JC &
Lk Qg K Q K ﬁz—L K 03
¥ung dém
(Cp)
P

Hinh 8.7: So d6 cdu triic ciia mach dém giam dong bé 4 bit

- Cac 16i vao kich thich cho cac JK/FF phia sau dwoc ldy tir cac 16i ra Q cua
cac JK/FF dung trudec.

- Xung dém duogc dua ddng thoivao cac 161 vao xung nhip cua cac JK/FF.
- JK/FF chi lat trang thai khi cac 16i vao J-K ctia n6 bang 1 va khi c6 xung
dém mang dén.

+ J-K cua FF-1 luén dugc ghim ¢ muc logicl
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+J-K cla FF-2 chi bang 1 khi Qo=0-->%=1_
+ J-K ctia FF-3 chi bang 1 khi Qo= Q1 =0 -->0 =0 =1
+ J-K cta FF-4 chi bang 1 khi Qo=Q:=Q,=0--> 8 =01=0;=1
2.3.2. Nguyén ly lam viéc.
- Gia st tai thoi gian ban dau, cac 16i ra Q cua cac FF déu ¢ trang thai 1
--> Q3Q2Q1Q0 = 1111 --> qui doi ra sb thap phén la 15.
- Xung dém dau tién duoc dua vao tit ca cac FF, khi két thuc xung-thoi diém
sudnsau xung --> chi ¢6 16i ra Qo ctia JK/FF-1 14t trang thai --> Qo = 0. -->
ta ¢6 Q3Q2Q1Qo = 1110 --> qui ddi ra s6 thap phan 14 14. Thoidiém nay J-K
cua FF-2 bang 1 viQo =1, n6 sin sanglat trang thai khi c6 xung dém mang
deén.
- Xung dém th{r hai dugc dua vao tat ca cac FF, khi két thuc xung- thoi diém
sudnsau xung --> chi ¢6 15i ra Qo va Q1 ctia FF-1 va FF-2 lat trang thai -->
Q:1=0;Qo=1--> tacd Q3Q2Q1Qo=1101 --> qui d6i ra s6 thap phan 1a 13.
- Khi xung dém duogc dua lién tuc vao va ctr theo dién bién nhu sy kich thich
va diéu kién 1at trang thainéu trén, trang thai cua cac 16i ra Q3,Q2,Q1,Qo s&
lién tuc thay d6i trang thai theo qui luat giam dan giatritu 1111 -->0000 (7o
15 thap phan dén 0 thdp phdn) va sau dé lai tré vé trang thai 1111, mach lai
dém lai tur dau.
3. Lap rap, khao sat cac mach dém dung IC.
3.1. Mach dém 10
a. Noi dung:
- Tim hiéu c4u trac, chirc ning cac chan cia IC 7490
- Lap mach, khao sat nguyén 1y hoat dong ctia mach dém 10 dung IC .
b. T6 chuc thyc hién:

Chia 16p thanh cac nhom v6i 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuat SO lwong
1 |May thuc tap s6 ED-1100A 1may / nhém
2 |IC &m 10 IC 7490 hoic twong duong |1 IC/ nhém
3 Day cam dau no1 boc nhya |L=15cm; D=1mm 1 by / nhém
4 |0 tiép nguodn 220V/5A 1 bo/ 4 nhém

Bdng 8.1: Bdng thiét bi, vt tw khdo sat mach dém 10 ding IC 7490

d. Quy trinh thuc hién.

- Chuén bj va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Tim hiéu ciu trac caa IC 7490.

+ PIN 5 : Vcc = +5V

+PIN 10 : GND

+ PIN 12 : L6i ra Q. (bit LSB).

+PIN 9 : Lbi ra Qp

+PIN 8 : Léira Q.

+ PIN 11 : Lbi ra Qq
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Ioput
A NC Qa Qd GND Qb Qe

Qa

SN 7400
ED

RO(1) ROCZ) R5(1]

BED RO{1)RO(2) NC Voo R9(1) R9(2)
Input

Hinh 8.8: Cdu tric ciia IC-7490

+ PIN 14 : dua xung dém vao FF-A

+ PIN 1 : Pua xung dém vao FF-BCD.

+ PIN 2 : Roq 16i dua tin hi¢u x6a vao FF-A

+ PIN 3 : R 16i dua tin hiéu x6a FF-BCD.

+ PIN 6 : Rg() 16i dua tin hiéu set cho FF-A

+ PIN 7 : Ry 16i dua tin hiéu set cho FF-BCD
+ PIN 4 ;13 : khéng dung

Qu Qr Q

— éli

Input &

Roy Ragy
|

l

Ry

Hinh 8.9: Két néi sir dung IC 7490

- Cau trac bén trong ctia IC bao gém 2 bo dém

+ B0 d¢ém 2 (dung FF-A) : Vao Input A --> ra Qa

+Bo dém 5 (dung FF-BCD) : Vao Input BD -->ra Qg ,Qc ,Qp

- Lap mach, khao sat nguyén 1y hoat dong ctiia mach dém 10.

+ Ket n01 chan 2 va 3 de tao thanh mat 101 vao duy nhat 1a Ro.

+ Két n01 chan 6 va 7 dé tao thanh mot 16i vao duy nhét 13 Ra.

+ Két ndi tir chan 12 téi chan 1 dé lay tin hiéu kich thich cho mach dém 5.

+ Kétnbi cac daura Qp, Qc, Qs , Qa t6i cac 16i vao D,C,B, A cua hién thi 7 vach
trén may thuc tap.

+ Két n6i chan 14 (Input A) véi Jac cap ngudn dao dong 1Hz
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+ Pua céac 16i vao Ry va R; xubng muc thap (L) 13 mic cho phép mach hoat
dong.
+ Quan sat sy hién thi ciia LED 7 vach.
- Pua 16i vao Ro 1én mure cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Ro.
- Pua 16i vao Ry 1én mure cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Re.
3.2. Mach dém 12
a. NOi dung:
- Tim hiéu c4u trac, chirc ning cac chan cua IC 7492
- Lép mach, khao sat nguyén 1y hoat dong ctia mach dém 12 dung IC .
b. T6 chirc thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit SO lwong
1 |May thuc tip sb ED-1100A 1may / nhém
2 |IC dem 12 IC 7492 hodc tuong duong|1 IC/ nhom
3 Day cam dau ndi boc nhira|L=15cm; D=1mm 1 by / nhém
4 |0 tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 8.2: Bang thiét bi, vit tw khdo sdt mach dém 12 dimg IC 7492

d. Quy trinh thyc hién.
- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Tim hiéu c4u trac cta IC 7492.

Ioput
A NO Qa Qb GND Qe Qd

SN 7492

BED N2 NC NC yee RO(1) RO(Z)
Ioput

Hinh 8.10: Cdu triic ciia IC-7492

+PIN 5: Vcc = +5V

+PIN 10 : GND

+ PIN 12 : Ldi ra Q, (bit LSB).

+PIN 11 : Ldira Qp

+PIN 9 : Lbi ra Qc

+ PIN 8 : Léi ra Qq

+ PIN 14 : dua xung dém vao FF-A

+ PIN 1 : Pua xung dém vao FF-BCD.
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+PIN 6 : Roq 10i dua tin hiéu x6a vao FF-A
+ PIN 7 : Rz 16i dua tin hiéu x6a FF-BCD.
+ PIN 2, 3, 4 ;13 : khéng dung.

Qy Q% %0 9
Input &
o e—=#l  pém2 —I|  Pémb6
Hung dam Input BD
Ry Ry

e,

Hinh 8.11: Két néi sir dung IC 7492

- Cau trac bén trong ctia IC bao gém 2 bd dém
+ B0 dém 2 (dung FF-A) : VAo Input A -->ra Qa
+ B0 d¢ém 6 (dung FE-BCD) : Vao Input BD -->ra Qg ,Qc ,Qb
- Lép mach, khao sat nguyén 1y hoat dong ctia mach dém 12.
+ Ket n01 chan 6 va 7 dé tao thanh mot 16i vao duy nhat 1a Ro.
+ Két n01 tir chan 12 t&i chan 1 dé 13y tin hiéu kich thich cho mach dém 6.
+ Kétnbi cac daura Qp, Qc, Qs , Qa t6i cac 16i vao D,C,B,A ctia hién thi 7 vach
trén may thuc tap.
+ Két ndi chan 14 (Input A) véi Jac cap ngudn dao dong 1Hz.
+ Pua 16i vao Ro xudng mirc thap (L), 1a mirc cho phép mach hoat dong.
+ Quan sat sy hién thi cua LED 7 vach.
+ Pua 16i vao Ro 1én mure cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc niang cta 16i vao Ro.
3.3. Mach dém 16
a. No1 dung:
- Tim hiéu cau tric, chiic ning cac chan ctia IC 7493.
- Lép mach, khdo sat nguyén ly hoat dong ctia mach dém 16 dung IC.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuat SO lwong
1 |[May thuc tap so ED-1100A 1may / nhém
2 |IC dém 16 IC 7493 hoac tuwong duong |1 IC/ nhdm
3 Day cam dau noi boc nhya |[L=15cm; D=1mm 1 b0 / nhom
4 |0 tiép nguon 220V/5A 1 bd/ 4 nhém

Bdng 8.3: Bdng thiét bi, vt tie khdo sat mach dém 16 ding IC 7493

d. Quy trinh thuc hién.
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- Chuan bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Tim hié€u cau truc cua IC 7493.

Toput
A NC Qa Qd GND Qb Qe

SN 7493

BD RO[1) RO(Y N o N NMNC
Ioput

Hinh 8.12: Cdu triic ciia IC-7493
+PIN 5 : Vcc = +5V
+PIN 10 : GND
+ PIN 12 : Ldi ra Qa (bit LSB).
+PIN 9 : Léira Qp
+PIN 8 : Léira Q.
+ PIN 11 : Li ra Qq
+ PIN 14 : dwa xung dém vao FF-A
+ PIN 1 : Pua xung dém vao FF-BCD.
+ PIN 2 : Roq 16i dua tin hi¢u x6a vao FF-A
+ PIN 3 : R 16i dua tin hiéu x6a FF-BCD.
+ PIN 4; 6; 7; 13 : khéng dung.

QA QB QC QD
Input &
_e——=@  pém2 —-1  péms
Hung dém Input BD
Ry Ry

Hinh 8.13: Két néi sir dung IC 7493

- C4u tric bén trong ctia IC bao gém 2 bo dém

+B6 dém 2 (dung FF-A) : Vao Input A --> ra Qa

+ B0 d¢ém 8 (dung FE-BCD) : Vao Input BD -->ra Qg ,Qc ,Qb

- Lap mach, khao sat nguyén 1y hoat dong ciia mach dém 16,

+ Két nbi chan 2 va 3 dé tao thanh mot 16i vao duy nhat 1a Ro.

+ Két ndi tir chan 12 ti chan 1 dé l4y tin hiéu kich thich cho mach dém 8.
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+ Kétndi cac diura Qb, Qc, Qs , Qatdi cac 16i vao D,C,B,A ctia hién thi 7 vach
trén may thuc tap.

+ Két n6i chan 14 (Input A) véi Jac cip ngudn dao dong 1Hz

+ Pua cac 16i vao Ro xudéng muec thap (L), 1a mirc cho phép mach hoat dong.

+ Quan sat sy hién thi caa LED 7 vach.

- Pua 16i vao Ro 1én mure cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Ro.

Danh gia két qua

Muc ti€u Noi dung Diém
C A . |Phan tich dugc nguyén 1i hoat dong va bang

Kien thire chan 1y cua cac mach dém co ban. 2

K¥ ning Lap rap, ki€ém tra dugc sy hoat dong cia mach 6

dém 10; 12; 16 dung IC chic ning.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai d§ |- Pam bao an toan cho ngudi va thiét bi. 2
- T chirc noi lam viéc khoa hoc, gon gang.

3.4 Mach dém vong (4 bit).

3.4.1 Khéi quat chung

a. Khai niém:

- Machdém vong la mach dém c6 bit 1 dich chuyén lan luot va tudn hoan
- C6 2 loai ma thuong duge sir sung la ma vong vama vong xoan (Johnson)
b. Bang mi vong cua mach dém.

2 bit 4 bit 6 bit 8 bit n bit
QoQ1 | QoQ1Q2Q3 | QoQ1Q2Q3Q4Q5 | QuQ10Q2Q3Q4Qs5Q6Q7
10|1000(100000|2000000O00O
01/0100|010000(01000000O0
Ma 0010001000001 00000O0
vong 0001/000100(00010000O0
00001000001 000O0
00000O1/00000100O0
000O0O0OO0OTI1IO
0000O0OO0O012

_ | 2Dbit 4 bit 6 bit 8 bit n bit
Ma QoQ1 | QuQ1Q2Qs | QuQ1Q2Q3Q4Qs | QoQ1Q2Q3Q4QsQ6Q7
Vong "o 0000 0|0 00000[00000000O
’Z‘r’]f;‘ 10/1000/100000/10000000
] 11/11001210000(11000000
0 01|1110(111000(2112100000
h 1111(111100(11110000
n 0111111110121 1111000
S 001111111 1j11111100
0 000O1|011111j11111110
n) 001111|j11111111
000111{01111111
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Bang 8.4 Bang md vong va mda vong xoan

c. bac diém:

- Ma vong

+ 1 tor ma nhi phan c6 d6 dai n bit ¢co thé ma héa n trang thai.

+ Hai tr ma ké can nhau ludn khac nhau ¢ 2 bién.

+ Trong 1 tir ma chi c6 duy nhat 1 bit bang 1, cac bit khac déu bang 0. Bit 1
dugc dich chuyén tir bit nhé nhat (LSB) dén bit 16n nhat (MSB) tao thanh
mot vong khép kin.

- M4 vong xoan (ma Johnson)

+ 1 tr ma nhi phan c¢6 do dai n bit co thé ma hoa 2n trang thai.

+ Hai tr ma ké can nhau ludn khac nhau ¢ 1 bién.

+ Bit 1 duoc day dan 1én bat dau tir bit nho nhat (LSB) dén bit 16n nhat
(MSB) va khi dd day hét thi no6 lai voi dan bit dau tir bit nho nhat (LSB).
3.4.2 Céu triic, nguyén ly lam viéc mach dém vong

a. Mach dém vong (4 bit)

- CAu trac mach.

Qp 4 Q1l Q2 4 Q3
N
|§D: Dy Da Qo D3 Qg

¥ung d€m @ o) 3 @

(Cp)

~» VCeir ’_O Ccir ’_O Ccir ’_O Ccir
Reset ' y

b

Hinh 8.14 : Cdu triic mach dém vong 4 bit sir dung D/FF dong b¢

+ Mach st dung 4 phan tir D/FF ddng bd c6 16i vao xung nhip ¢ muc tich
cuc la suon am xung (swon sau).
+ Céc 16i ra Q; cua D/FF dugc dua ra va dong thoi dua vao cho 16i vao Disy
cua FF tiép theo.

Dg= Qg+ Q1+ 0z = 0p-Qy-Qp

D1=Qg ; Dz =11 ; D3=0Q2

+ Tin hiéu Reset dugc dua vao tit ca cac 16i vao Clr cua cac D/FF
- Nguyén ly lam viéc.
+ Gia su tai thoi diém ban dau, cac 161 ra QoQ1Q2Q3 = 1000
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Taco:Do=0;D;1=1;D,=0;D3=0.

+ Xung dém thtr 1 dugc dua vao, khi két thiic xung - thoi diém sudn am
xung --> Ta ¢c0 QoQ1Q2Q3 =0100 -->Dg=0;D1=0;D,=1;D3=0.
+ Xung dém thtr 2 dugc dua vao, khi két thiic xung - thoi diém sudn am
xung --> Ta ¢0 QoQ1Q2Q3 =0010 -->Dg=0;D1=0;D,=0; D3=1.
+ Xung dém tht 3 dugc dua vao, khi két thuc xung - thoi diém sudn Am
xung --> Ta ¢0 QoQ1Q2Q3 =0001 -->Dg=1;D1=0;D,=0; D3=0.
+ Xung dém thtr 4 dugc dua vao, khi két thiic xung - thoi diém sudn am
Xung --> Ta CO QOQ1Q2Q3 =1000 --> Do =0 D1 =0:;D,=0; D3=1.
Machlai tro vé trang thai dau. Néuxung dém ct tiép tuc duoc dua vao thi
mach lai tiép tuc chu trinh d¢ém lip lai.

+ Khi dua tin hi¢u Resetthi mach dém lap tuc quay tro vé dém lai tur dau.
b. Mach dém vong xodn (4 bit)

- C4u trac mach.

Q Q a aQ
a) 04 14 2 A 3T

L
=
=
)
=
=
—
=
—
L=
)
=)
P
=
d
)
(7]

. — Q Q >
Xung d&m C Qg c 1 C Qo C Q3
(Cp)
> ‘ !

Hinh 8.15 : Cdu triic mach dém vong xodn 4 bit sir dung D/FF dong b

Q Q Q Q
b) 0 & 14 2 A& 34
L Jop Qp J1 X Jo Qg Jy Q3]
s1C (D) s{c &) s{c (3 =1Cc &
Xung d&m ’_, Ko Qq Ki & Ko Qg K3 Q31—
(Cp) .
>

Hinh 8.16 : Cdu triic mach dém vong xodn 4 bit sir dung JK/FF dong b

Mach cé thé st dung cac thé loai FF nhu D/FF; JK/FF nhu hinh v&.
- Nguyén ly lam viéc (So @6 dung D/FF)
+ Céc 16i vao D cua cac D/FF duoc 14y tir cac 16i ra Q phia trudce
Dp= Q3 , ;1=0Qp

Dz = ; D3=0y
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+ Gia su tai thoi diém ban dau, cac 16i ra Q0Q1Q2Q3 = 0000
Tac6:Dg=1:D1=0:D,=0;D3=0.
+ Xung dém thtr 1 dugc dua vao, khi két thuc xung - thoi diém sudn am
Xung --> Ta co Q0Q1Q2Q3 =1000-->Dog=1:D:1=1:D,=0;D3=0.
+ Xung dém thtr 2 dugc dua vao, khi két thuc xung - thoi diém sudn am
Xung --> Ta cé QleQng =1100-->Dg=1:D1=1:D>,=1; D3=0.
+ Xung dém thtr 3 dwoc dua vao, khi két thic xung - thoi diém suon am
Xung --> Ta cé QOQlQZQS =1110-->Dp=1:D1=1:D>,=1; D3=1.
+ Xung dém thtr 4 dwoc dua vao, khi két thic xung - thoi diém suon am
xung --> Ta ¢0 QoQ1Q2Q3 =1111 -->Dg=0;D1=1;D,=1; D3=1.
+ Xung dém thtr 5 duoc dua vao, khi két thic xung - thoi diém suon am
Xung --> Ta co Q0Q1Q2Q3 =0111-->Dg=0:D1=0:D,=1; D3=1.
+ Xung dém thtr 6 dugc dua vao, khi két thuc xung - thoi diém swdn am
Xung --> Ta co Q0Q1Q2Q3 =0011-->Dg=0:D1=0:D,=0; D3=1.
+ Xung dém thu 7 duoc dua vao, khi két thic xung - thoi diém sudn 4m
xung --> Ta ¢6 QoQ:1Q2Q3=0001 -->Dy=0;D1=0;D>,=0; Ds=0.
+ Xung dém thu 8 duoc dua vao, khi két thic xung - thoi diém sudn 4m
Xung --> Ta cé Q0Q1Q2Q3 =0000-->Dg=1:D1=0:D,=0; D3=0.
Mach lai tré vé trang thai dau. Néu xung dém cur tiép tuc duoc dua vao thi
mach lai tiép tuc chu trinh dém lap lai.
3.4.3 Lap rap, khao sat mach dém vong.
a. No1 dung:
- Tim hiéu ciu trac, chuc nang cac chan cua IC 74175, 1C 7427
- Lap mach, khao sat nguyén ly hoat dong ciia mach dém vong 4 bit .
b. T6 chitc thuc hién:

Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |May thuc tap so ED-1100A 1may / nhém
2 |IC DIFF IC 74175 hodc tuong duong|1 IC/ nhom
3 |IC cong NOR 3 dau vao |IC 7427 hoic twong duong |1 IC/ nhom
4 |Day cam dau ndi boc nhya|L=15cm; D=1mm 1 b0 / nhom
5 |0 tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 8.3: Bdng thiét bi, vit tw khdo sdt mach dém vong 4 bit

d. Quy trinh thuc hién.

- Chuén bi va kiém tra céc thiét bi, vat tu theo bang théng ké.

- Tim hiéu céu tric cta IC 74175 va IC 7427.

+1IC 74175 ¢6 chira 4 phan tir D/FF d6ng bo ¢6 chung céc 16i vao Clr (Clear) va
16i vao cho xung nhip Clock (Ck). Trong d6 tin hiéu x6a c6 mic tich cuc thap,
xung kich thich c6 muec tich cuc ¢ sudon duong.

+ PIN 16 : Vcc = +5V

+ PIN 8 : GND

+PIN 5:Vce = +5V

+PIN 1 : Léi vao x6a (Clr).

+ PIN 2 : Léi ra Q; ctia FF-1.
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Vee Q3 Q3 D3 Da Qg Q4 Clock V-:c
G 15 ]14 13 12 1 10 o |4 13 12 11

oo EL

FCK O3 o4 GF
) T T
L I 1
o Dz

c o

3 om 2 @

IpHsHgOsHaAgEgE giigHgElgfigHyAgElp
Cir @ @ Dy Dz Qz Q2 GND
IC 74175 IC 7427

Hinh 8.16 : Céu triic IC 74175 va IC 7427

+ PIN 3 : Ldi ra dao cua Q; cua FF-1.

+ PIN 4 : Léi vao D; ctia FF-1.

+PIN 5 : Léi vao D; ctia FF-2

+ PIN 6 : Ldi ra dao Q; cua FF-2.

+ PIN 7 : Léi ra Q; cta FF-2.

+PINO: L01 vao cho xung nhip (Ck).

+ PIN 10 : L01 ra Qs cua FF-4.

+ PIN 11 : Li ra dao cua Q4 cua FF-4.

+ PIN 12 : L6i vao D4 cua FF-4.

+ PIN 13 : Loi vao D3 cua FF-3.

+ PIN 14 : Léi ra dao Qs cua FF-3.

+ PIN 15 : L6i ra Qs cua FF-3.

- Lap mach, khao sat nguyén ly hoat dong cua mach dém vong 4 bit theo hai so
d6 mach dém 1a mach dém vong (Hinh 8.14) va mach dém vong xodn (Hinh
8.15)

* Mach dém vong (Hinh 8.14)

+ Két ndi cac chan vao/ra ciia IC 7427 v6i IC 74175 nhu so d6 céu trac.

+ DPua chan Clr [én mutc 1én mic cao (H) 1a mire cho phép mach hoat dong.

+ Két ndi chan 9 (Clock) cua IC 74175 véi Jac cap sudn duong xung kich thich.
+ Kich thich mach tirng xung mét bang cach nhan nit khoa K.

+ Quan sat su hién thi ciia LED trén cac chan cua IC 75175 ung vdi cac 16i ra Qs
--Q1(PIN10;15;7;2).

- Lap bang chan 1y mo ta hoat ddng cua mach tng vai ting xung kich thich.

Thir tw xung Ra

kich Q4 Qs Q2 Q
0

N[OOI WIN|F-
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- Nhén xét ma to hop ctia bo dém va so sanh v6i bang ma vong theo 1y thuyét.
* Mach dém vong xoan (Hinh 8.15)

+ Két ndi chan vao/ra cia IC 75175 nhu so dd céu triic mach.

+ Pua chan Clr Ién muc 1én muc cao (H) 1a muc cho phép mach hoat dong.

+ Két ndi chan 9 (Clock) cta IC 74175 véi Jac cap sudn duong xung kich thich.
+ Kich thich mach tirng xung mét bang cach nhan nit khoa K.

+ Quan sat su hién thi ciia LED trén cac chan cua IC 75175 ung vdi cac 16i ra Qs
--Q1(PIN10;15;7;2).

- Lap bang chan ly mo6 ta hoat dong ciia mach ing voi tirng xung kich thich.

Thir tw xung Ra

kich Q4 Qs Q2 Q1
0

O N[OOI (W[N] -

3.5. Mach dém véi sé dém dat truwée

3.5.1 Khéi quat chung

- Trong thyc tién k¥ thuat, mot van dé thuong nay sinh 1a can phai cé cac mach
dém c6 dung lugng dém khac véi v6i nhitng mach dém c6 dung luong dém da
duogc 4n dinh khi xan xuit. Do vay chung ta can phai xay dung mach dém véi s6
dém tuy chon theo muc dich str dung.

- Mach dém c6 s6 dém dit trude duoc xay dung trén co s& mdt mach dém co
dung luong cao hon mach dém ma ta xay dung c6 16i vao RESET, diéu nay cho
phep ta co thé tao ra tin hiéu dua vao 16i vao RESET nay dé cudng buc mach
dém quay tré vé dém lai tir ddu vao bét ctr thoi diém va gia tri dém nao.

- P¢é tao ra tin hiéu RESET mach, ta phai xay dung mét mach do tim trang thai
thira tirc 14 trong qué trinh dém, néu xuat hién trang thira khong mong muon thi
mach do tim s& nhan biét dugc va no s€ khai tao mot tin hiéu dua vao RESET
mach va 1ap tuc bo dém sé tré vé dém lai tir dau.

3.5.2 So d0 tong quat va nguyén 1y lam viée.

QD Q4 Qn-1
F 3 F 3 F 3
1.
L Mach dém tach db tim
XngIEé:m * C dung legng 27 trang thai
A& DESET l

106



Hinh 8.16 : So dé tong qudt phwong dn xdy dwng mach dém dat truée.

- Mach do tim trang théi 1a mot nach t6 hop c6 cac 16i vao duoc léy tir cac 16i ra
ctia mach dém c6 dung luong cao lam co s& xay dung, 16i ra ciia mach do tim
duoc dua vao 16i vao RESET.
- Mach dém dung lugng cao lam co sd ¢6 dung luong dém 1a 2".
- Mach dém véi s6 dém dat trude co dung lugng dém 1a N.
- Piéu kién xay dung mach : N <2",
- Giasuta léy mach dém thuan 4 bit nhj phan tu nhién la mach dém co s, dung
luong ctia nd s& 1 24 = 16. Mach dém ta can xay dung c6 sé dém dat trude 1a 12
(dém tir 0 -:- 11).
- Nhu Vay mach do tim trang thai s€ phai phat hién ra cac trang thai thura khong
mong muodn la [ 1100; 1101; 1110; 1111 ] twong tmg véi cac sb thap phan tu
nhién tur 12 -:- 15.
- Trong qua trlnh hoat dong ctia mach dém, cac trang thai t6 hop ma nhi phén s&
thay doi tuan tu theo quy lut tang dan gia tri tir 0000 (010). Khi dén t6 hop 1100
1a 86 12(10) thi mach s€ khoi tao mot xung dém dé RESET mach dém, mach dém
s& trd vé dém lai tir ddu. Nhu vay trong qua trinh hoat dong, mach dém khong
bao gio’ dém vuot qua 12 trang thai ( khong dém qua gia tri 11).
3.5.3 Lip rap, khao sat mach ¢ém dit truéce
a. NoOi dung:

Lép mach, khdo sat nguyén ly hoat dong cia mach dém dat trude c6 sb
dém < 10 duoc xdy dung tir mach dém 10 dung IC 7490.
b. T6 chitc thuc hién:

Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuat SO lwong
1 |May thuc tip sb ED-1100A 1may / nhém
2 [IC dém 10 IC 7490 hoic twong duong |1 IC/ nhém
3 Day cam dau noi boc nhya |L=15cm; D=1mm 1 by / nhém
4 |0 tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 8.4: Bang thiét bi, vdt tw khdo sat mach dém dat truée ding 1C7490

d. Quy trinh thuc hién.

- Chuén bj va kiém tra cac thiét bi, vat tu theo bang thong ké.

- Tim hiéu céu tric cta IC 7490.

- Lap rap, khao sat mach dém.

+ Rap IC 7490 1én bang mach ctua may thuc tap.

+ P4u ndi mach dém 10 va dwa hién thi ra LED 7 thanh trén may.

+ Pau nbi cip xung dao dong 1Hz va mach dém.

+ Quan sat sy lam vi¢c binh thudong cua mach dém 10 tir hién thi LED 7
thanh khi c6 xung dém.

+ Ngat nguon cap,

+ Thao day cap muc 0 cho chan s 6,7

+ Nb6i day két ndi hai chén 6 va 7.

+ Lan luot dau ndi riéng 1¢ tung 16i ra Qa, Qs, Qc, Qp voi chan 6 va 7.
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+ Sau modi 1an ddu ndi. Cp tré lai ngudn va quan sattrang thailam viéc qua
hién thi LED 7 thanh va ghi chép nhiing su thay doi trén.

+ Thao day két ndi hai chan 6 va 7.

+ Pau ndi tung cap day ra Qa, Qs, Qc, Qo v6i ché 6, 7

+ Sau moéi 1an ddu ndi. Cap tré lai ngudn va quan sat trang thailam viéc qua
hién thi LED 7 thanh va ghi chep nhung su thay d6i trén.

- Lap bang biéu thi két qua két ndi.

Trang thai két no1 £ ) 1sR . Z

TT Chan6 |§0(1) Chan 7 — Rog) K&t qua hién thi mach dém
1 Qa Qa

2 Qs Qs

3 Qc Qc

4 Qo Qb

S Qa Qs

6 Qa Qc

7 Qa Qb

8 Qs Qc

9 Qs Qb

10 Qc Qo

Panh gia két qua

Muc tiéu Noi dung Pi¢m
Phan tich dugc nguyén li hoat dong va bang 2
chin 1y cia mach dém vong.
Lap rap, kiém tra dugcsu hoat dong cua mach 6
dém vong, vong xoidn, bo dém dit trudc.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi 1am viéc khoa hoc, gon gang.

Kién thire

Ky nang
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Bai 9 : Mach ghi dich

Muc tiéu:

* Kién thirc:

- Giai thich dugc ciu truc, nguyén tic hoat dong mach ghi dich.

* Ky nang:

- Lép rap, kiém tra duogc su hoat dong cua mot sd mach ghidichtheoyéu cu
k¥ thuat.

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:

1. Khai quét chung.

1.1 Khai niém.

Mach ghidich condugc goi la thanh ghi dich, n6 c6 kha nang ghi gitr va
dich chuyén dir liéu thong tin.

1.2 Céu tao, phén logi.

- Céu tao co ban:

+ Gom mot diy cac phan tir nhé (FF - Fllp Flop) duoc mac lién tiép nhau,
trong do dau ra cta FF nay duogc ndi vdi dau vao cua FF tiép theo.

+ M6i mot phan tr FF phuy trach ghi gii 1 bit dit 1iéu, mot thanh ghi dich n
bit can phai c6 n phan tir FF.

+ Thong thuong loai FF st dung la D/FF

- Phan loai:

* Theo cach dua dir li¢u vao va léy dir liu ra.

+ Pua vao n01 tlep - lay ra ndi tiép (SISO).

+ Pua vao ndi tiép - lay ra song song (SIPO).

+ Pua vao song song - 1ay ra ndi tiép (PISO).

+ Pua vao song song - lay ra song song (PIPO).

* Theo dau vao cua phan tir FF st dung.

+ Pau vao don: Phantt FF str dung ¢6 1 dau vao diéu khién (D/FF ; T/FF).
+ Pau vao d6i: Phan ta FF sir dung c6 2 dau vao diéu khién (RS/FF ; JK/FF.
2. Thanh ghi dich noi tiép thuin (4 bit).

2.1. Thanh ghi cdu triic tir cdc phan tir FF.

2.1.1. So d6 céu truc.

Qp Q Qy Q3

D

Jo Qf——h f—qde /185 &

—a C @ — C @ 1 C @ — C @
Kp Qp K1 O Ko Qa2 Kz 03
Xung d€m

=
(Cp)

Hinh 9.1 : Cdu triic mach ghi dich néi tiép thudn
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- Mach duoc cdu trac bﬁng4 phﬁn toe JK.FF déng bo. M6i mot JK/FF phuy
trach ghi gitr 1 bit dir licu
- Cac JE/FF duoc diéu khién dong bod boi xung nhip Cp.
- Cac FF lam viéc v6i16i vao J-K dao nhau, khi d6 161 ra Qi theo 16i vao Ji.
- D (Data): La 16i vao dua s6 li¢u, dir li¢u.

- Qs, Qz, Ql, Qo La cac 16i ra cho sé liéu, dir liéu. Trong d6
+ Mubn lay ra ndi tiép thi 1dy ¢ dau ra Qs.
+ Mubn ldy ra song song thi 1dy ¢ ca 4 dau ra Qs, Q2, Q1, Qo.
2.1.2. Nguyén ly lam viéc.
- Xung nhip Cp duoc dua vao déng thoi tat ca cac JK/FF. Vi vay khi xung
nhip dugc dua tdi, cac JK/FF déu san sang lam viéc @é tiép nhan cac dir liéu
tai dau vao dé chuyen téi 161 ra cua no.
- Gia thiét ban dau chua c6 dir liéu nao duogce ghi vao trong mach.
- Pau tién, dir liéu Do dugc dua vao cung véi xung nhip Cp thir nhat --> dix
liéu Do duogc ghi vao trong FF-1 va ldy ra & Qo.
- Tiép theo, dit liéu D1 dugc dua vao cung v6i xung nhip Cp the hai --> dix
liéu D1 duoc ghi vao trong FF-1 va lay ra & Qo, con dir liéu Do dugc ghi vao
trong FF-2 va lay ra ¢ Q.
- Tiép theo, dit liéu D, dugc dua vao cung v6i xung nhip Cp tha ba --> dix
liéu D, dugc ghi vaotrong FF-1 va léy ra & Qo, condir liéu D1 dugce ghi vao
trong FF-2 valay ra ¢ Q1. Dit liéu Do dugc ghi vao trong FF-3 va lay ra &
Q2.
- Tiép theo, dit liéu D3 dugc dua vao cung voi xung nhip Cp tht tu --> dir
liéu Ds duoc ghivaotrong FF-1va lay ra & Qo, con dir liéu D, duoc ghi vao
trong FF-2 valdy ra ¢ Q1. Dt 1iéu D; duogc ghi vao trong FF-3 va lidy ra &
Q.. Dit liéu Do dugc ghi vao trong FF-4 va lay ra & Qs.
- Cac dit liéu tiép theo Dy, Ds,........... Dy tiép tuc dugc dua vao va ctr sau mdi
mot xung nhip, cdc dir liéu dugce ghi vao va dich chuyén sang phai va mat
dan & dau ra Qs.
- Bang chan ly:

Xung nhi Dir liéu ra .
CgZp 'P Qo Q. | Q, | O Trang thai
1 Do | - - -
2 D: | Do | - -
3 D, | D1 | Do | -
4 D: | Do | D; | Do
5 Ds | Ds | D, | D1 | Mat Dg
6 Ds | Dy | D; | D; | Mét tiép Dy
7 Ds | Ds | Ds | D3 | Mat tiép D,
i Di.1 | Di.2 | Di.s | Di.s Mat tiép Di-s
n Duo.1 | Dn2 | Dn.a | Dn.g | Mét tiép Dus

Bang 9.1: Bang trang thdi cua mach ghi dich 4 bit
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2.2. Thanh ghi cdu tric bang IC.
2.2.1 Cau trac IC ghi dich 8 bit - 74164

Qf Qg CLEAR

ke

IC 74164

Hinh 9.2 : Cau triic IC ghi dich 8 bit — 74164

- A, B: 122 16i vao ndi tiép cho dit liéu, trong thyuc té hai 16i vao nay thuong
ddu chung véi nhau thanh mot 16i vao duy nhat cho dir lidu.
- CK : 14 16i vao cho xung nhip (Cp), c6 murc tic cuc ¢ sudn duwong xung kich
thich.
- Clr: 12 16i vao diéu khién x6a dit liéu, c6 muc tich cyc & muc thap (L).
-Qa--Qn:1a816ira song song dai dién cho 8 bit dir li¢u.
2.2.2 So d6 tong quat, nguyén 1y lam viéc.

QA QB Qc QD QE QF QG QH

0bdbddbdd
?_[g IC 74164
Cp ?Clr

Hinh 9.3 : So dé téng qudt mach ghi dich néi tiép thudgn 8 bit ding IC-74164

- Pua16i vao Clrlén muc cao (H) muc cho phep mach lam viéc binh thu’orng
- Dit liéu duoc dua vao 16i vao noi tiép D cung vdi xung nhip duoc dua vao
16i vao Cp.

- Clr sau mdi mot xung nhip, cac dir li¢u Do, Dy, ......,.Dn dugc ghi vao trong
b6 ghi va dich chuyen sang phai, dir li¢u sé& mat dan o dau ra Q-

- Mubn lay dir liéu ra ndi tlep ta lay & dau ra Qu. Con mudn lay dir lidu ra
song song, ta ldy & dau tit ca 8 dau ra Qa -:- Qn.

- Khi dwa tin hiéu vao 16i vao Clr xubng murc tich cuc thap (L), mach ghi s&
x6a hét dit 1iéu bén trong.

3. Thanh ghi dich song song-néi tiép thuan (4 bit).

3.1. Thanh ghi céu triic tir cdc phin tiv FF.

3.1.1. So d6 cau tric.
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Hinh 9.4 : Cdu triic mach ghi dich song song/néi tiép thudn 4 bit dung D/FF

- Mach st dung 4 phan tir D/FF ddng bo. Mdimot D/FF phu trach ghi giir 1

bit dir li¢u.

- Cp : Léi vao cho xung dong bd (xung nhip).

- Cac céng AND-1, AND-2va OR tao thanh machnhdp dir li¢u theo hai ché

do nodi tiép va songsong, dugc diéu khién boi tin hiéu Vax. Loi ra ciia mach

duoc duwa vao 16i vao D cua cac D/FF.

- D (Data): La 16i vao dua so liéu, dir liéu kiéu ndi tiép.

- P3, P2, P1, Po : La 4 16i vao dua s liéu, dir liéu kiéu song song.

- Vi : Lbi vao diéu khién ché d6 nhap thong tin kiéu ndi tiép hay song song.
- Qs, Q2, Q1, Qo : La cac 16i ra cho sb liéu, dir liéu. Trong do

+ Muon lay ra ndi tiép thi lay [y dau ra Qs.

+ Mubn lay ra song song thi 14y ¢ ca 4 dau ra Qs, Q2, Q1, Qo.

3.1.2. Nguyén ly lam viéc.

a. Ché d6 ghi dich ndi tiép.

- Cho Vg = 0. Mtrc 0 nay duoc duatdi cac cong AND-2 -->Céc cong AND-

2 nay bi khéa --> Chéancéc dir liéu tai cac 16i vao song song P3, P2, P1, Po.

Cac cong AND-1 c6 mire logicl --> Cac cong AND-1 nay dugc mé thong --

> ddura cua mach sé theo dir liéu cua dau vao con lai cua céng AND-1.

- Xung nhip Cp dugc dua vao dong thoi tat ca cac D/FF. Vi vay khi xung

nhip dugc dua téi, cac D/FF déu sin sanglam viéc dé tiép nhan cac dir liéu

tai dau vao dé chuyén téi 16i ra cua no.

- Gia thiét ban dau chua c6 dir liéu nao dugc ghi vao trong mach.

- Pau tién, dir licuDodugc duavao thong qua AND-1, OR cung v41 xung

nhip Cp thu nhat --> dit liéu Do duoc ghi vao trong FF 1 va lay ra & Qo.

- Tiép theo, dit liéu D1 dugc dua vao thong qua AND-1, OR cung v&i xung

nhip Cp th hai --> dit liéu D1 duoc ghi vao trong FF-1 va 1dy ra & Qo, con

dir liéu Do théng qua AND-1, OR ghi vao trong FF-2 va lay ra ¢ Q.

- Tiép theo, dit liéu D, dugc dua vao thong qua AND-1, OR cung v&i xung

nhip Cp tht ba --> dit liéu D2 duoc ghi vao trong FF-1 va lay ra ¢ Qo, con dir

liéu D1 thong qua AND-1, OR duoc ghi vao trong FF-2 va 1y ra ¢ Qi. Dit

liéu Do thong qua AND-1, OR duoc ghi vao trong FF-3 va lay ra ¢ Q..
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- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-1, OR cung v&i xung
nhip Cp tht tu --> dit liéu D3 dwgc ghi vao trong FF-1 valay ra & Qo, con dir
liéu D, thong qua AND-1, OR duoc ghi vao trong FF-2 va 1y ra ¢ Qi. Dit
liéu D1 thong qua AND-1, OR dwoc ghi vao trong FF-3 va lay ra ¢ Q.. Dit
liéu Do théng qua AND- 1 OR duogc ghi vao trong FF-4 va lay ra ¢ Qs..

- Céc dir lidu tiép theo Dy, D5, ........... ,Dn tiép tuc duoc dura vao va cir sau m01
mot xung nhip, cac dit liéu dwoc ghi vao va dich chuyén sang phai va mat
dan ¢ dau ra Qs.

b. Ché d6 ghi dich song song.

* Ché do ghi dir lidu:

- Cho Vg = 1. Mtrc 1 nay dugc dua tgi cac cong AND-2 --> Cac cong AND-
2 nay dugc m¢ thong --> Tlep nhan cac dir lidu tai cac 16i vao song song Ps,
P2, P1, Pova chuyén qua cong OR dé dua vao cac D/FF. Trong khi do, cac
cong AND-1 c¢6 murc logic0 --> Cac cong AND-1nay bi khoa --> Chin cac
dir liéu dua vao & ché @6 ndi tiép.

- Gia thiét ban dau chua c6 dir liéu nao dugc ghi vao trong mach.

- Cacdtrliéu P3, P2, P1, Po dugc dua vao cung mot luc (nhdp song song)
cung voi xung nhip Cp, thong qua cdc mach nhap dir liéu dé ghi vao trong
cac D/FF va ldy ra & cac dau ra Qs, Q,, Qi1, Qo twong ung --> Qs = Ps,
Q2 = P2, Q1 =P1, Qo = Po

* Ché d6 dich dir li¢u:

- Sau khi nhap tit ca cac dit liéu P, P2, P1, Po. Can phai khoéa 16i vao song
song dé chan cac dir liéu khac xaAm nhap vao va dong thoi dé chuan bi dicu
kién cho ché o dich chuyén sang phaicac dir li¢u da duge ghi. Nguoi ta cho
Vak = 0. Mach nhép dir liéu noi tiép da san sang.

- Cr sau mdi mot xung nhip, cac dir licu lai dugc dich chuyén sang phai va
mat dan vo ddu ra Qs. Trong qué trinh dich chuyén dit liéu nay, tranh dua di
liéu tr ngoai vao tai D.

- Bang chan ly:

Vao Ra

Chon | Xung | No1 Song song

chédo| nhip |tiép Qo | Q1 | Q2 | Qs
(Va)|[(Cp) (D) | Po Py P2 Ps

0 0 X | X | X | X | X |Qoa|Qis|Qz|Qap
0 1 X | X | X | X | X |Qoa|Qis|Qz|Qap
1 0 X | X | X | X X | Qoa | Qie | Qzc | Qap
1 1 X | X | X | X X | Qoa | Qie | Qzc | Qap
0 Y |Do| x| x| x | x | Do|QoalQis|Qac
1 | ¥ | x |Do|Di|D2|D3|Do|Ds|Dz|Ds

3.2. Thanh ghi ciu triic bang IC
3.2.1 Cau trac IC ghi dich 4 bit 7495
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D IC 7435
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inpul control
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Hinh 9.5 : Cdu triic IC ghi dich 4 bit — 7495

- Serial input : La 16i vao cho dir liéu kiéu ndi tiép.
-A,B,C,D: La416i vao cho dix liéu kiéu song song.

- Qa, Qb, Qc, Qq : La cac 16i ra cho dir liéu. Trong do
+ Muén lay dir liéu ra kiéu ndi tiép thi lay & dau ra Qa.
+ Mubn lay dit liéu ra kiéu song song thi 14y ¢ ca 4 dau ra Qa, Qb, Qc, Qu.
- Mode control : L6i vao lva chonché do nhap dir 1iéu kiéu song song hay
ndi tlep.
+ Mode control = H : Ché d6 nhap dir liéu song song.
+ Mode control = L : Ché d6 nhap dit liéu nbi tiép.
- Clock/R shift : L6i vao xung nhip danh cho ché d¢ dich phai.
- Clock/L shift (Load) : Li vao xung nhip danh cho ché @6 dich trai va cho
phép nhap dit liéu song song. Véiché do dich trai nay, can phai ddu ndi cho
mach theo ché d6 riéng (sé dé cdp & phan sau).
3.2.2 So d6 tong quat, nguyén 1y lam viéc.

Qa Qb Qc Qg
0 &b
Serial Input
D
e @ IC 7495
Cluc:k.l'FlShlft (Cp)

gpopm § T 777 9

D Mode control

Hinh 9.6 : So d6 tong qudt mach ghi dich néi tiép-song song thudn 4 bit diing 7495

a. Ché do ghi dich ndi tiép thuén (dich phai).

- Pual6i vao Mode control xudng mirc dién ap thap (L) dé chon ché do nhap
dir liéu ndi tiép.

- Pua dit li€u tung bit tung bit m{t vao tai 161 vao Serial input (Do, Dy,...,Dn).
- Mbi lan dua 1 bit dit liéu, ta kich thich 1 sudn xungam tai 16i vao R shift.
- Bit dir liéu dau tién Do dugc nhap vao va lay ra tai Qa. Bit tha hai (D)
dwgc nhap vao va lay ra tai Qa, cOn bit Do duoc dich sang Qg. C nhu viy
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cac bitdir liéu dugcnhap va dich chuyen sang phai sau mdi mot xung nhip
( tai thoi diém swon sau xung) va mat dan tai dau ra Qp.

b. Ché d6 ghi dich song song thuén.

* Ché d6 ghi:

- Pua 16i vao Mode control 1én mtrc dién ap cao (H) ¢é chon ché d nhap dir
liéu song song.

- BPua cung mét luc 4 bit dit li€u a, b, ¢, d vao tai cac 16i vao A, B, C, D.
- Kich thich I sudon am xung tai 16i vao Load, sau thoi diém kich thich cac
ditliéua, b, ¢, d dd dugc nhap vao va lay ra tai cac 16i ra Qa, Qb, Qc, Qq
tuong Ung.

* Ché do dich:

- Pua 16i vao Mode control xudng mirc dién ap thap (L) dé khoa 16i vao dir
liéu song song.

- Kich thich 1an lugt cdc swon am cila xung, sau m(~)i lan kich thich cac dir
liéu 1an luot dich sang phai (dich thuén) va mat dan vtaij dau ra Qq.

4. Thanh ghi dich noi tiép-song song, thuan-nghich (4 bit)

4.1. So do ciu triic.

Ch =) Qy (

&PD

Hinh 9.6 :Cdu triic mach ghi dich néi tiép-song song, thudn nghich 4 bit

- Mach st dung 4 phan tir D/FF ddng bo c6 thém cac 16i vao diéu khién
cudng burc 1a Preset va Reset. Mdi mot D/FF phu trach ghi giit 1 bit dit liéu.
+ Preset (Pr): La 16i vao "thiét 1ap 1" c¢6 murc tich cuc ¢ muc thép (L).

+ Reset (R) : La 16i vao ”thlet lap 0" c6 mirc tich cyc & muc thap (L).
-Cp: L01 vao cho xung dong bd (xung nhip).

- Céc cong AND-1, AND-2 va OR tao thanh mach nhap di 1iéu cho ché do
dich thuan va nguoc, dugc didu khién boi tin hiéu V g. Li ra cia mach duoc
dua vao 16i vao D cua cac D/FF.

- Céc cong NAND-1, NAND-2 tao thanh mach nhap dit liéu song song.
- D (Data): La 16i vao dua s liéu, dit 1iéu kiéu ndi tiép (D bén trai va D bén
phai chi 1a mot 16 vao).
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- P3, P2, P1, Po: La 4 16i vao dua sé liéu, dir liéu kiéu song song.
- Vax : Loi vao diéu khién ché do dich thong tin thuan hay nguoc.
- Vpn @ Lbi vao diéu khién cho phép nhap dir licu kiéu song song.

- Qs, Qz, Q1, Qo La cac 16i ra cho sé liéu, dir liéu. Trong d6
+ Mubn lay ra ndi tiép thi 1dy ¢ dau ra Q3 hodc Qo
+ Mubn lay ra song song thi liy ¢ ca 4 dau ra Qs, Q2, Q1, Qo.
4.2. Nguyén ly lam viéc.
4.2.1 Ché do ghi dich ndi tiép
a. Ché d6 ghi dich ndi tiép thuan (dich phai).
- Pé cho D/FF lam viéc & ché d6 binh thuong, 16i ra Q theo 16i vao D thi céac
16i vao diéu khién cuo’ng buc'Pr'va'R! pha1 & ché 6 khong co tac dung tic
la phai dugce dua lén muc cao (H). Mubn vay phai cho Van = 0. Mtre 0 nay
khién daura mach NAND-1va NAND-2 déu bang 1 tirc 1a ta ludn c¢6 Pr =1
vaR =1, diéunay con co tac dungkhoa cac 16i vao dit 1iéu song song Ps, P2,
P1, Po.
- Cho Vax = 1 dé mé thong cac cong AND-2, trongkhi d6 cac cong AND-1
s& bi khoa do c6 muc 0 tir cong NOT dua vao.
- Xung nhip Cp dugc dua vao dong thoi tat ca cac D/FF. Vi vay khi xung
nhip dugc dua téi, cac D/FF déu sin sanglam viéc dé tiép nhan cac dir liéu
tai ddu vao dé chuyén t4i 16i ra cua né.
- Gia thiét ban dau chua c6 dir liéu nao duoc ghi vao trong mach.
- Pautién, dir liéu Do dugc dua vao tai 16i vao D thong qua AND-2, OR
cung véi xung nhip Cp thi nhat --> dir 1iéu Do dugc ghi vao trong FF-1 va
lay ra & Qo.
- Tiép theo, dit liéu D1 dugc dua vao thong qua AND-2, OR cung v6i xung
nhip Cp tht hai --> dir liéu D1 duoc ghi vao trong FF-1 va lay ra & Qo, con
dir 1iéu Do thdng qua AND-2, OR ghi vao trong FF-2 va lay ra ¢ Q.
- Tiép theo, dit liéu D, dugc dua vao thong qua AND-2, OR cung v&i xung
nhip Cp tha ba --> dit liéu D, duoc ghi vao trong FE-1 va ldy ra ¢ Qo, con dix
liéu D1 thong qua AND-2, OR dwoc ghi vao trong FF-2 va 1y ra ¢ Qi. Dit
liéu Do théng qua AND-2, OR duoc ghi vao trong FF-3 va ldy ra & Q.
- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-2, OR cung v&i xung
nhip Cp tht tu --> dit liéu D3 dwgc ghi vao trong FF-1 valay ra & Qo, con dir
liéu D, thong qua AND-2, OR dugc ghi vao trong FF-2 va léy ra & Q1. DU
liéu D1 thong qua AND-2, OR dugc ghi vao trong FF-3 va lay ra & Q2. DUr
liéu Do théng qua AND-2, OR dugc ghi vao trong FF-4 va lay ra ¢ Qs..
- Cac dit liéu tiép theo Dy, D5, ........... Dy tiép tuc duoc dwa vao va cir sau m01
mot xung nhip, cac dir liéu duoc ghi vao va dich chuyén sang phai va mat
dan & daura Qs. Mach 1dang thychién chirc nang ghi dich noi tiép thuan.
b. Ché d6 ghi dich nbi tiép nguoc (dich trai).
- Van cho Vnn = 0 dé khoa céac 16i vao dix liéu song song P3, P2, P1, Po va dé
cho cac D/FF lam viéc ¢ ché do binh thudng.
- Cho Vax =0 dé khoa cac cong AND-2 va dong thoi md théng cac cong
AND-1 do c6 mirc 1 tai ddu ra cong NOT dua vao.
- Gia thiét ban dau chua co6 dir liéu nao dugc ghi vao trong mach.
- Pautién, dir liéu Do duoc dua vao tai 16i vao D thong qua AND-1, OR
cung voixung nhip Cp thtr nhat -->dir 1liéu Do dugc ghi vao trong FF-4 va
lay ra & Qa.
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- Tiép theo, dit liéu D; dugc dua vao thong qua AND-1, OR cung v6i xung
nhip Cp thtt hai --> dir liéu D1 duogc ghi vao trong FF-4 va lay ra & Qs, con
dir 1iéu Do thdng qua AND-1, OR ghi vao trong FF-3 va lay ra ¢ Q..

- Tiép theo, dit liéu D2 dugc dua vao thong qua AND-1, OR cung véi xung
nhip Cp tha ba --> dit liéu D, duoc ghi vao trong FE-4 va 1y ra ¢ Qs, con dix
liéu D1 théng qua AND-1, OR dwoc ghi vao trong FF-3 va lay ra ¢ Q.. Dit
liéu Do thdng qua AND-1, OR dugc ghi vao trong FF-2 va ldy ra & Q.
- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-1, OR cung v&i xung
nhip Cp thi tu --> dir liéu D3 duwgce ghi vao trong FF-4 va ldy ra & Qs, con dix
liéu D, thong qua AND-1, OR dugc ghi vao trong FF-3 va lay ra & Qa. DU
liéu D1 thdng qua AND-1, OR duoc ghi vao trong FF-2 va lay ra 6 Qi. Dur
liéu Do thong qua AND- 1 OR duogc ghi vao trong FF-1 va lay ra & Qo..

- Cac dit liéu tiép theo Dy, D5, ........... ,Di tiép tuc duoc dwa vao va clr sau moi
mot xung nhip, cac dir liéu duwgc ghi vao va dich chuyén sangtraiva mat dan
& dau ra Qo. Mach dang thuc hién chirc ning ghi dich néi tiép ngwoec.
c. Ché do ghi dich song song.

* Ché d6 ghi:

- Cho Vnh = 1, mirc 1 nay dua téi cac cong NAND-1 va NAND-2, daura ciia
chung s& thay dbi theo cac dau vao Ps, P2, P1, Py tuong ung.

- Pua cacdir liéu Ps, Py, P1, Povao cac dau vao céng NAND-2, su chuyén
bién trang thai cuacac cong NAND-1va NAND-2 sé& ra cac murc logicl va
logicOtaicac dau ra dé dua téi cac 16i vao diéu khién cudng buc 'P' va 'R,
diéu nay dong nghiavdiviée cac 16ira Q s& khong con theo céc 16i vao D
nita ma theo sy diéu khién cudng buc nay.

- Xét sy lam viéc tai mot 16i vao P; bat ky nao do:

+ GiasuchoPi=0, 16i ra NAND-2 bang 1-->Pri=1;16ira NAND-1 bang 0
-->Ri=0. Piéu nay twong duong voi viéc ¢6 tin hleu tai Ri (16i vao Reset -
thiét lgp 0), 16i ra Qi cua D/FF twong ung s€ 1a 0 (Qi=0).

+ GiasuchoPi=1, 16i ra NAND-2 bang 0--> Pr; = 0; 16i ra NAND-1 bang 1
--> R;= 1. Diéu nay twong duong voi viéc c6 tin hiéu tai Pri (16i vao Preset -
thiét lgp 1), 16i ra Q; cua D/FF tu’ong tngsélal(Qi=1).

+ Témlai: ChoPi=0-->Q;=0; ChoPi=1-->Qi=1. Nhu vay dir li¢u
dua vao 16i vao P; da dugc dua ra 16i ra Q; twong ng.

* Ché 6 dich:

- Sau khi nhap dirligu ¢ ché do songsong tai cac 16i vao Ps, P2, Pa, Po,
phai khéa cac 16i vao nay lai bang cach cho Vnn = 0, diéu nay ciing dong
nghia véiviéc dua cac D/FF tro vé ché do 1am viéce b1nh thuong, khi d6 16i
ra Q s€ lai theo 16i vao D.

- Diéu khién mtrc dién ap tai Vax dé thyc hién chirc ning dich phai hay trai
nhu da ndi & phan trén, cu thé:

+ Cho Vax = 1 dé thuc hién dich phai (dich thudn).

+ Cho Vax = 0 dé thuc hién dich trai (dich ngwoc).

5. Lip rap mot s6 mach wng dung co ban.

5.1 Lap rdp mach LED sdng lan téa dung IC 74164

5.1.1 Noi dung:

- Tim hiéu céu tric, nguyen 1y 1am viéc cua mach LED sang lan tda.

- Lip mach, khao sat nguyén Iy hoat dong cta mach.

5.1.2 TH chirc thuc hién:
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Chia lc'rp thanh cac nhoém véi 2 sinh vién/nhom.
5.1.3 Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ki thuét S6 lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC ghi dich 8 bit 74164 hoac tuong duong | 1 IC/ nhom
3 | IC s6 cong NAND 7400 hodc tuong duong 1 1C/ nhém
4 | Bién tro 200KQ 1
5 | bién tro 330Q2 7
6 | Tu dién hoa 10uF/16V 1
7 | LED Mau 7
8 Day cam dau n6i boc nhya | L=15cm; D=1mm 1 by / nhéom
9 | O tiép nguon 220V/5A 1 by/ 4 nhém

Bdng 9.2: Bang thiét b, vit tw khdo sat mach LED sang lan téa.

5.1.4 Quy trinh thyc hién.

- Chuén bj va kiém tra cac thiét bi, vét tu theo bang thong ké.

- Tim hiéu cau trac, nguyén ly 1am viéc ciia mach LED sang lan toa.
* Céu trac mach:

LED maux7 R T P R P B e
1 2 3 4 a] 3 7

R=2200Q X7

+av

! = 1
1 10MF

IC 74164 "z
{20

P @
IC 7400

Hinh 9.7 : Cdu triic mach LED sdng lan téa.

- MachNAND-2va NAND-3 cungvdi VR1 = 200KQ va C1 = 10uF dugc
lap thanh mach dao dongtao xung vdi tan sé xung diéu chinh dwoc thong
qua bién trd VR 1. Dao dong xung nay dugc dwa vao 16i vao Clock (chdn sé
8 cua IC 74164).

- Tai ctia cac 16ira Qa -:- Qg 1a cac dién tro han dong c6 gia tri khoang vai
traim 6m (330Q) mic ndi tiép véi cac LED.

- Lbira Qu dugcndi vé 16i vao Clr (chdansé 9 cia IC 74164)thong qua cong
NAND.

- L01 vaonditiép A, B (chdnsé 1, 2 ciia IC 74164) duge ndi chung vi nhau
va cap muc dién ap cao (H) bang cach ndi téi +5VDC.

* Nguyén ly lam viéc:
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- Tin hiéu 16i vao ndi tiép ludn duoc duy tri & muc logicl (ludn dwoc cdap mirc
dién ap cao + 5VDC) do vay khi c6 xung nhip dua vao, bit 1 lién tuc dugc dua
vao ghi trong mach ghi dich.

- Gia st ban dau, cac trang thai tai cac 16i ra Qa -:- Qn (8 16i ra) déu ¢ mirc 0.
Muc 0 nay s€ khong tao ra dong dién qua cac LED, cac LED sé& khong sang.
Pong thoi mirc 0 tai Qu duoc dua téi 2 dau vao cong NAND-1, trang thai dau ra
cuand s€ la muc 1, mac 1 nay duoc dua tdi 16i vao Clr cta IC 74164 13 murc dién
ap cho phép mach ghi dich hoat dong binh thuong.

+ Xung nhip dau tién dugc dua vao, bit 1 dugc ghi vao trong va 1iy ra & Qa. Murc
dién ap cao tai dau ra Qa sé& tao dong dién thong qua di¢n tr¢ han dong, qua
LED-1, xuéng GND va s& lam cho LED-1 phat sang.

+ Xung nhip thir hai dugc dua vao, bit 1 tiép tuc dugc ghi vao trong va lay ra
Qa. Bit 1 ¢'16i ra Qa trudc d6 duge chuyén sang Qs. Murc dién p cao tai diu ra
Qa, Qg s€ tao cac dong dién thong qua cac dién tré han dong, qua LED-1, LED-2
xudng GND va sé& lam cho LED-1 va LED-2 phat sang.

+ Xung nhip ¢t tiép tuc duoc dua vao va theo nhur dién bién da xét & trén, cac 16i
ra Qc, Qpb, Qe, Qf, Qg lan luot duoc dwa 1én mirc cao s& lam cho cac LED
3,4,5,6,7 tiép tuc dugc phat sang.

+ Nhu vy véi 7 xung nhip dau tién dugc dua vao, ta thay cac LED tir 1-:-7 lan
lugt dugc phat sdng va duy tri tao thanh day dén LED phat sdng lan tda.

+ Pén xung thu 8, bit 1 duogc chuyén t&i Qu, lic nay céng NAND-1 s¢€ dao tin
hi¢u (hoat dong nhu cong NOT) tao ra muc 0 dua to1 16i vao Clr, 1ap tirc murc
dién ap tai cac dau ra Qa -i- Qu tré vé muc 0. Mach lai tr¢ vé trang thai ban dau
nhu di xét dé don cho mot chu trinh lap lai tiép theo néu xung nhip cir tiép tuc
dugc dua vao tai 16i vao Clock.

- Toc @6 sang lan tda cua cac den LED phu thudc vao tdc d6 dich chuyén cua cac
bit 1 trong mach ghi dich tic 1a phu thudc vao tan s cua xung nhip dua vao.
Piéu chinh VRI 1a diéu chinh tdn sé ctia mach dao dong tao xung tirc 1a diéu
chinh truc tiép toc d6 sang lan toa cia LED.

- Mach duoc tng dung trong cac mach trang tri quang cao bang cac LED. Pén
LED duoc xap xép theo mot hinh cu thé nao d6 theo thiét ké, lac d6 ta s& co dugc
céc hiéu mg 4nh sang nhu mong mudn.

* Lap mach, khao sat nguyén ly hoat dong ctia mach.

- Lap rap mach dao dong sir dung IC 7400 (hodc twong dwong.

+ Raép IC 1én bang mach cua may ED-1100A.

+ Phan dinh cong logic trong IC (sur dung 2/4 cong NAND).

+ Pau ndi Vee =+5V va GND cho IC.

+ Két néi cac linh kién VR1 va tu C1 theo nhu so d6 mach.

+ Piéu chinh VR1 dé nhan duoc tan sé xung theo mong mudn (1 Hz -:- 10 Hz).
- Lap mach ghi dich theo so d6 mach.

+ Rép IC 1én bang mach cua may ED-1100A.

+ Pau ndi Vee =+5V va GND cho IC.

+ Két nél taila 7 dién tr¢ han dong ndi tiép voi 7 LED cho tirng 16i ra Qa -- Q.
Chu y xap xep theo trat tu tang dan tir Qa dén Q.

+ Ket ndi cong NAND-1 gilta chan 9 voi chén 13.

+ Két ndi 16i vao A, B (chan 1; 2) v6i mic dign ap cao 1a +Vec.

+ Pua dao dong xung tGi 16i vao Clock (chdn s6 8).
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- Pua mach vao ché do hoat dong, diéu chinh VR 1 dé c6 tbc do sang lan téa

hop ly.

5.2 Lip rdp mach LED sdng dén, tit din ding 1C 74164

5.2.1 Noi dung:

- Tim hiéu c4u trac, nguyén 1y 1am viéc ctia mach LED sang lan toa.
- Lap mach, khéo sat nguyén 1y hoat dong ctia mach.

5.2.2 T6 chire thuc hién:
Chia lc’yp thanh cac nhom véi
5.2.3 Bang thiét bi, vat tu.

2 sinh vién/nhom.

TT Thiét bi - Vat tw Thoéng s6 ki thuat S6 hrong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC ghi dich 8 bit 74164 hoac tuong duong | 1 IC/ nhom
3 | IC s6 cong NAND 7400 hodc tuong duong 1 1C/ nhém
4 | Bién tro 200KQ 1
5 | Dién tro 330Q 8
6 | Tu dién hoa 10pF/16V 1
7 | LED Mau 8
8 | DAy cam dau noi boc nhya | L=15cm; D=1mm 1 bo / nhom
9 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 9.2: Bang thiét bi, vdt tw khdo sat mach LED sang lan toa.

5.2.4 Quy trinh thyc hién.

- Chuén bi va kiém tra céc thiét bi, vat tu theo bang théng ké.
- Tim hi€u cau trac, nguyén ly lam viéc ciia mach LED sang lan toa.

* Cau truc mach:

LED mau %7 e P P Er i fr A Ea o l
T T T T Ts e T T
R=23300X7 =
+5Y i
! s 1
C1 10pMF
IC 74164 " g
G-
@ §
IC 7400

Hinh 9.8 : Cdu triic mach LED sang dan, tdt dan

- MachNAND-2va NAND-3 cungvdi VR1 =200KQ va C1 = 10uF dugc
lap thainh mach dao dongtao xung véi tan sb xung diéu chinh duoc thong
qua bién trd VR 1. Dao dong xung nay dugc dwa vao 16i vao Clock (chdn sé
8 cua IC 74164).
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- Tai cta cac 1dira Qa-:- Qg la cacdiéntro han dong co gia tri khoang vai
tram 6m (330€2) mac n01 tiép voi cac LED.

- Lbira Qun dugcndi Ve 16i vao cho sb liéunditiép A, B (chdnsé 1; 2 ciia IC
74164) thong qua cong NAND.

- Lbi vao ndi tiép Clr (chan $6 9 ciia IC 74164) dugc ndi véi mire dién ap
cao (H) bang cach ndi téi +5VDC nham duy tri tin hiéu cho phép dé mach
hoat dong binh thuong.

* Nguyén ly lam viéc:

- Gia st ban dau, cac trang thai tai cac 16i ra Qa -:- Qn (8 16i ra) déu & muc 0.
Muc 0 nay s€ khong tao ra dong dién qua cac LED, cac LED s& khong sang.

Pong thoi muc 0 tai Qu duge dua téi 2 dau vao cong NAND-1, trang thai dau ra
cliand sé& la muc 1, muc 1 nay duoc dua tdi 16i vao dir liéu ndi tiép A, B ctia IC
74164 dé dua vao ghl trong mach ghi dich khi c6 xung nhip toi.

+ Xung nhip dau tién dugc dua vao, bit 1 dugc ghi vao trong va 1y ra & Qa. Murc
dién 4p cao tai dau ra Qa sé& tao dong dién thong qua dién trd han dong, qua
LED-1, xudng GND va s& lam cho LED-1 phét sang.

+ Xung nhip thr 2 duge dua vao, bit 1 tiép tuc duge ghi vao trong va 1iy ra & Qa.
Bit 1 ¢ 16i ra Qa trudc d6 duge chuyén sang Qs. Mt dién 4p cao tai dau ra Qa,
Qs s€ tao cac dong dién thong qua céac dién tré han dong, qua LED-1, LED-2
xudng GND va sé& lam cho LED-1 va LED-2 phat sang.

+ Xung nhip ctr tiép tuc duoc dwa vao va theo nhu dién bién di xét & trén, cac 16i
ra Qc, Qo, Qe, Qr, Qa, Qn lan lugt duge dua 1én muc cao s& lam cho cac LED
3,4,5,6,7 tlep tuc dugc phat sang.

+ Nhu vay voi 8 xung nhip dau tién dugc dua vao, ta thay cac LED tir 1-:-8 lan
lugt duge phat sang va duy tri tao thanh day dén LED phét sang dan. O xung thir
8, Khi Qn =1, luc nay cong NAND-1 s& dao tin hiéu (hoat déng nhir cong NOT)
tao ra murc 0, bit 0 nay dugc dua toi 16i vao dit liéu ndi tiép A, B.

+ Xung nhip thtr 9 duoc dua vao, bit 0 duge ghi vao trong va lay ra & Qa. Mitic
dién ap thap (L) tai ddu ra Qa s& ngat dong dién thong qua dién tré han dong, qua
LED-1, xuéng GND va sé& lam cho LED-1 tit.

+ Xung nhip thtr 10 dugce dua vao, bit 0 tiép tuc duoc ghi vao trong va lay ra &
Qa. Bit 0 ¢ 16i ra Qa trude d6 duge chuyén sang Qs. Mirc dién 4p thap tai dau ra
Qs sé& ngat dong dién thong qua céc dién tré han dong qua LED-2 xuéng GND va
s€ lam cho LED-2 phat tat.

+ Xung nhip ctr tiép tuc dugc dua vao va theo nhu d1en bién da xét & trén, cac 16i
ra Qc, Qo, Qke, QF, Qc, On lan luot duoc dua xuong muc thap s€ lam cho cac
LED 3,4,5,6,7, 8 lan luot bi tat

+ Nhu vay v6i 8 xung nhip tiép theo dugc dua vao, ta thay cac LED tir 1-:-8 lan
lugt tit tao thanh day dén LED tit dan. O xung thir 16, Khi Qn =0, liic nay cong
NAND-1 s& dao tin hiéu (hoat déng nhw céng NOT) tao ra muc 1, bit 1 nay duoc
dua t6i 161 vao dir liéu ndi tiép A, B. Mach lai tr& vé trang thai ban dau nhu d3
xét dé don cho cac chu trinh 1ap lai tiép theo néu xung nhip cir tiép tuc dugc dua
vao tai 16i vao Clock.

- Toc @6 sang sang dan, tit dan cta cac dén LED phu thudc vao tbc do dich
chuyén ciia cac bit 1 va bit 0 trong mach ghi dich tire 1a phu thude vao tan so cua
xung nhip dwa vao. Didu chinh VR1 Ia diéu chinh tan s6 cua mach dao dong tao
xung tirc 1a diéu chinh truc tiép tdc do sang, tat cua cac diy dén LED.
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- Mach duoc tng dung trong cac mach trang tri quang cdo bang cac LED. Pén
LED duoc xép xép theo mot hinh cu thé nao do theo thiét ké, lic d6 ta s& c6 dugc
céc hiéu ng 4nh sang nhu mong mudn.

* Lap mach, khao sat nguyén ly hoat dong cuia mach.

- Lip rap mach dao dong sir dung IC 7400 (hodc twong dwong).

+ Phan dinh céng logic trong IC (si dung 2/4 cong NAND).

+Dau néi Vee = +5V va GND cho IC.

+ Két néi cac linh kién VR1 va ty C1 theo nhu so d6 mach.

+ Diéu chinh VR1 dé nhan dugc tan sé xung theo mong mudn (1 Hz -:- 10 Hz).
- Lap mach ghi dich theo so d6 mach.

+Dau ndi Vee = +5V va GND cho IC.

+ Két nél taila 8 dién tr¢ han dong nbi tiép véi 8 LED cho ting 16i ra Qa -:- Qn.
Chu y xap xep theo trat ty ting dan tir Qa dén Q.

+ Ket ndi cong NAND-1 gitra chan 13 v6i chan 1 va 2.

+ Két ndi 161 vao Clr (chan 9) v6i murc dién ap cao 13 +Vee.

+ Pua dao dong xung téi 161 vao Clock (chan s6 8)

- Pua mach vao ché do hoat dong, diéu chinh VR 1 dé c6 toc do sang, tat cho
mach hop ly.

Panh gia két qua

Muc tiéu Noi dung Piém
Phan tich dugc nguyén li hoat dong va bang
chan ly cuia cac mach ghi dich co ban.

Lép rap, kiémtra dugc su hoat dong ting dung 6
cua mach ghi dich dung IC dung chlrc ning.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai d) |- bam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi lam viéc khoa hoc, gon gang.

Kién thiwe

Ky nang
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Bai 10: B§ nhé ban dan

Muc tiéu:

* Kién thirc:

- Trinhbay duogc cAutric, hoat dong, phanloai va pham vi ing dung cac bd
nhé ban dan.

- Néu duogc cac tng dung cia b0 nhd ROM, RAM trong k¥ thuat

* Ky nang:

- Kiém tra, xac dinh18i chinh xac mot sb loai bd nhd ban dan trong thue té.

* Thai do:

- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:

1. Bo nhé ROM (Read Only Memory - Bo nhé chi doc)

1.1. Khéi quét chung.

a. Khainiém: ROM a bo nhé c¢b dinh vi dir liéu trong ROM khong dé gi thay
d6i, hay n6i chung khong thé thay d6i ma chi doc ra.

b. Phan loai ROM

- Theo phan tir nhé trong ROM : ROM diode, ROM transistor ludng cuc
(BJT), ROM transistor truong (MOSFET).

- Theo cach viét dir 1iéu vao ROM:

+ ROM c¢b dinh (ROM mit na - Maskable ROM): Loai nay n¢i dung du
heeujddwowq ghi vao ngay trong qua trinh san xuat tai nha may thong qua
cong doan mit na. Noi dung dit liéu nay khong thé thay doi dugc trong qua
trinh str dung.

+ PROM (Programable ROM): Loai nay ngudi st dung c6 thé nap dir liéu
vao (bang thiétbi dic biét), nhung dit liéu chi dwoc viét vao mot lan duy
nhat va sau d6 khong thé thay d6i duoc.

+ EPROM (Erasable PROM): Loai nay ndi dung dir liéu bén trong co thé
thay d6i dugc nhiéu lan (x6a cii — viét méi).

c. Cau tric co ban cia ROM

C T T Tt T T m T B
Ao o= |
" I o Wy I
al
219 o] mE | W Ma trin nhé I
! | dia {Mlach mi his) |
vt chi |t !
1
.A.n 10ﬁ-— :
| Wzn-l |
I I
1 dm—l ...... dl dn :
| |
: MMach déu ra I
| l :
Diyeq oeeees D, Dj

Hinh 10.1 : Cdu triic co ban ciia ROM
- ROM dugc chia lam 3 phan mach co ban gom : Mach gidi ma dia chi ;
ma tran nhé va mach dau ra.
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- Ao, A4, ....., An1: Cac dau vao cho tin hiéu dia chi.

- Do, D1,....., Dm-1 : Cac dau ra cho dir liu

d. Nguyén ly hoat dong co ban.

- BO giai ma dia chi tiép nhan cac tir ma dia chi ddu vao An.1, Aq, ...., Ao,
tién hanh gidi ma dé dua ra mot dja chi xac dinh tai dau ra cta no, hay noi
mot cach khac no tién hanh gidi ma dé dua ra mot tor ma Wan-1, ..., W1, Wo tai
dau ra dé dua téi ma tran nho.

- Ma tran nhé - thuc chat1a mot mach mé hoa sé& tiép nhan cac dir liéu ma
dau vao Wan-1, ..., Wi, Wo, ma héa céc tir ma nay thanh cactr ma dm-1, ... di,
do dé dua ra. Pay duogc coi nhu chinh 1a cac dir li€u dua ra tir b nhd.

- Mach dau ra thyc hién chuyén d6i dang dit liéu dm-1, ... d1, do thanh dang dir
liéu Dm-1, D1,....., Do dé dua ra, déng tho1 né con nhan nhiém vu dém tré
khang gilra cac ddura cia ma trin nhé véi cac dau vao cua cac bo nhan dix
liéu phia sau.

- Nhin mot cach tong thé, quan hé gira cac tir ma tai ddura Dp.1, Dy, ..... , Do
vGi cac tir ma tai diu vao An.1, Aq, ...., Ao 1a mdi quan hé dgc lap nhau. Vi
vay ngudita thudng xem tir ma ddu vao An.1, Ay, ...., Agla dia chi cua tir ma
Dm-1, D1,....., Do dugc luu gitt bén trong bd nhd, con ban than tor ma D1,
Di,.....,Doduocxemla dir li¢u dugc luu gitr & dia chi twong tng An-1, A1,
....,Ao. Nhu vay, hoat dong doc dir li¢u ra tir b0 nhd ROM don gian chi la
viéc dua s6 lidu dia chi tai cac 16i vao An1, A, ...., Ao, 1ap tirc ngan nhd bén
trong ROM cé dia chitwong itng d6 duogc khai thong, dtr 1i€u luu gitr bén
trong Dm-1, Dy,....., Do dugc truy Xudt ra ngoai. Khi khong con sO liéu dia chi
dua vao, cac ngan nhé bén trong ROM bi khoa lai.

1.2. Céu triic ma trgn nhé.

déy bit
i eareeaas o o o
Wi O
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phén t nhé
Wzn-l 5
R dy d dp

Hinh 10.2 : Céu triic co ban ma trdn nhé ciia ROM

- Ma trin nh¢ thyc chat 1a 1a ma trdn hang va ct, 2" hang va m cot.

- Cacduongngangdé chon “ tir ” goi tat la day tu. Co 2" hang twong rng véi
2" tur.

- Cac hang doc dé chon bit goi tat 1a day bit. C6 m hang doc twong ung véi
m bit. Nhu vdy mot tor ma dir li€u s€ co6 m bit.
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- Noi giaonhau gilra day tur va day bit dugc goi la phan tir nhé (26 bao). So
luong phan tir nhd 1a (m x 2"). Tai phan tir nhé, cin ct vao trang thai noi
thong hay khong duoc ndi thong ma ngudi ta qui dinh 1a bit 1 hodc bit 0.

- Qui dinh trang thai bit : C6 hai cach dé qui dinh trang thai bit

+ Néu khong dugc ndi thong thila bit 0 ; con néu dugc ndi thong thi 1a bit 1
+ Néu khong duogc ndi thong thila bit 1 ; con néu dugc ndi thong thi 14 bit 0

- Phuong phéap dé ndi thong day tir vi day bit tai phan tir nhé dugce dung 1a
cac linh kién dién tu.

+ Néu st dung Diode dé két ndi thi ta c6 ROM diode.

+ Néu str dung transistor ludng cuc (BJT) dé két ndi thi ta c6 ROM transistor
ludng cuc.

+ Néu str dung Transistor trudng (thwong la MOSFET) dé két ndi thi ta c6
ROM Transistor truong.

1.3. Cau tric té bao ROM

1.3.1 Céu triic té bao.

day bit day bit

e e
phan tr nhé
a) b}

iy it + Vee

+ Vee Edﬁy bit
| x i
déy LI déiy tir

) & L

Hinh 10.3 : Té bao ROM ding Diode(b), ding BJT (c), diing MOSFET (d)

- Tai phan ta nhd, néu can phaindi thong gitra day tir véi day bit, nguoi ta str
dung linh kién ban din dién tir nhu Diode (Hinh 10.3.b), Transistor ludng
cuc - BJT (Hinh 10.3.c) hodc Transistor truong - MOSFET (Hinh 10.3.d).
- Té bao ROM sir dung Diode:

+ Néu c6 dién 4p & muc cao (H) dua ra trén day tir, Diode s& dwgc phan cuc
thuan, s& c6 dong chay qua Diode dé dua ra trén day bit d6ng nghia voi gia
tri la bit 1.

+ Néu khong c¢6 dién ap dua ra (6 muc thap - L). Diode khong duoc mé
thong, khong c6 dong chay qua Diode dé dua ra trén day bit dong nghia véi
gia tri 1a bit 0.

- Té bao ROM sur dung transistor ludng cuc (BJT):

+ Néu c6 dién 4p & mutrc cao (H) dua ra trén day tr, c6 dong phan cuc cho
cuc B cua transistor, transistor thong, s€ co dong chay qua transistor tur cuc
C ra cuc E dé dua ra trén day bit ddng nghia véi gia tri 1a bit 1.
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+ Néu khong c6 dién ap dua ra trén day tir, khong c6 dong phan cuc cho cuc
B cua transistor, transistor khong thong, khong c6 dong chay qua transistor
tr cwe C ra cuc E dé dua ra trén day bit dong nghia véi gia tri 1a bit 0.
- Té bao ROM sir dung transistor truong (MOSFET).

Tuong tu gidng nhu trudng hop st dung transistor ludng cuc (BJIT).
Cuc ctra G cia MOSFET sé& nhén dién ap diéukhién trén duong tir dé tir d6
xac dinh gia tri bit 1 hay bit 0 tai dau ra.
1.3.2 Hoat dong cua ROM diode.
a. CAu tric mach.

Ap o=+ Giad

Ao e

Hinh 10.4 : Cdu triic b¢ hé ROM 32 bit dung Diode

- Xét cau trac cua bd nhd ROM gdm 8 tir, mbi tir ¢ do dai 4 bit. Cac phan tu
nh¢ duoc ndi thong bang diode ngay trong qué trinh san xuat. Nhu vy, ma
tran nhéd cia ROM s€ bao gém 8 hang ngang va 4 cot doc.

- Vitri cua 1 bit la glao diém cua mot duong tor voi mot dudng bit.

- Tai giao diém, néu c6 diode ndi thi 1a bit 1, con néu khong dugc ndi 1a bit 0
b. Hoat dong.

Khi mudn doc dir liéu ra, ta cho sd liéu dia chi vao. Chéng han
A2A1A0=011--> Bo giai ma dia chi sé tién hanh gidi ma va cho ra dia chi
tai ddurala W3 --> trén day W3 s& c6 muc dién ap cao dua ra (chdng han
+5VDC). Piéunay twong g véicac dau ra c6 dir liu 1a dsd,dido = 0010
1.4. Cdu triic té bao PROM.

- PROM c6 phan tiar nhé (¢€ bao) gdm linh kién 14 transistor BJT mac ndi tiép
vGi mot cau chi & mot trong hai dang.

+ Cau chi bang hop kim NiCr.

+ Cau chi biang Diode schottky.

- Véi cau chi bang hgp kim NiCr. Phan tir nhé luén din thong dong nghia
voi bit 1a 1.

- Véi cau chi bang Diode schottky. Phan tir nhé khong dan thong vi diode
schottky dugc mac phan cuc nguoc, diéu nay ddong nghia vai bit 1a 0.
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- PROM c6 titca cac phan tr nh¢ deu c6 céu tao nhu nhau tic la déu su
dung transistor mac noi tiép voi cau chi. Tuy thudc loai cau chi duoc su
dung ma PROM ton tai ¢ 2 dang hinh.

+ PROM co tat ca cac phan tir nhé déu 1a bit 0 (cdu chi la NiCr).

+ PROM c6 tat ca cac phan tir nhd déu la bit 1 (cdu chi la diode schottky).

Ve day bit + Vee day bit
T déy tix T déy tix
Céu chi .
i Dinde
a) MiCr b) Schottly

Hinh 10.5 : Té bao PROM diing cdu chi NiCr (a), diing diode schottky (b)

- Nguyén ly PROM duing cau chi hop kim NiCr: Nguoist dung mudn mudn
ghibit I vao phan tir nhé nao thi gitt nguyén céu chi tai phan tir nhé do.
Mudn ghi bit 0 thi chi viéc cho cau chi tai d6 dut bang mot xung dong dién
du 16n, khi cau chi da dut thi khong co cachnao ndilai dugc nhu cii, tuc 1a
khong thay d6i noi dung dugc nira.
- Nguyén ly PROM dung cau chi diode schottky: Ngudi sir dung mudn ghi
bit 0 vao phan tir nhé nao thi gilt nguyén cau chidiode schottky tai phan tir
nhé d6. Mubn ghibit 1 thi chiviéc cho mdt xung dién ap nguoc du lén dé
danh thung diode tao chap cuc thong mach vinh vién, khi diode di bi danh
thung thi khong c6 cdch nao khoi phuclai dugc nita, tic la khong thay doi
ndi dung dugc ntra.
1.5. Céu triic té bao EPROM

EPROM str dung phﬁn tu nho trén co s& mot loai transistor dac biét la
FAMOS (Floating Gate Avalanche Injection MOS).

bs  Omdn g
thi ndi { ¢ )

AWSAwa
ST L

+

lép d& N

Hinh 10.6 : Cdu tao ciia FAMOS

a. bac diém cau tao cia FAMOS

- Cyc cbong (G) cia FAMOS khéng c6 dién cuc ndi ra ngoai ma hoan toan bi
16p Si02 cachly nén ¢ trang thai “bdng bénh” va c6 tén l1a cyc cong tha noi.
- Cyc cong nay khong mang dién nén khong c6 kénh dan giira cuc S va cuc
D do vay transistor FAMOS ¢ trang thai ngat.
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- Néu dat motdiénap ngugc tuong d6i 16n (- 30V) gitta D v61 S, lam cho
chuyén tiép P-N & ving cuc D vi dé tai ving kénh dan bi danh thung thac
1, dién tir trong ving nghéo nho dién truong manh gia tde 16n bay tir ving
P* ra ngoai. Do tdc do cao, c6 mot phan dién tu Xuyen qua 16p SiO» tuong
d6i mong dé di téi cuc ctra tha ndi. Qua trinh nay goi 1a phun thac 1u. Khi
khong condién ap dat gira D v41 S, vi dién tir tai cuc cong khong co 16i thoat
nén bao ton lau dai tai day.

- Piéu chinh bién do va thoi gian cuia dién ap gitta D véi S thi ¢ thé diéu
chinh duoc sb lugng hatdién tir phun vao. Khi cuc céng da co du dién tu
(mang dién tich dm) thi c6 thé tao ra kénh din gitta D va S va lam cho
transistor FAMOS th¢ thanh thong.

- Néu dung tia cuc tim hodctia X chleu vao transistor FAMOS lam trung hoa
diéntich & cuc cong, kénh dan bién mat, transistor FAMOS tré vé trang thai
ngat. Do vay, khi dong v6 IC, nguoi ta dé mot cira s6 bang thach anh dung
cho viéc chiéu xa khi can.

b. Céu tric cla té bao EPROM

+ ¥
Edﬁy bit

I déy tix
Tﬂ-

""-.

Hinh 10.7 : Cdu triic té bao EPROM

- M6t té bao cia EPROM bao gém mot transistor MOS méc ndi tiép vo1 mot
transistor FAMOS. Binh thuong, tat ca cac FAMOS déu & trang thai ho
mach.

- Khi viét dir 1iéu, nguoi ta dua xung dién ap am vao day bit dugc chon,
dong thoi diéu khién day tir cho MOS theo dia chi thong din. Luc nay
FAMOS & day bit dugc chon s& bi danh thung thac I dan dén FAMOS
thong.

- Khidogc ra, day tir chon hang phan tir nhé, FAMOS nao c6 dién tur phun
vao cuc cong ctia nd s& dan dién, day bit tvong ing s& co muc di¢én ap thap
(L — logic 0), FAMOS nao khong c6 dién t phun vao cuc congcuia nd sé& bi
ho mach, day bit tvong tng s€ c6 muc dién ap cao (H — logic 1)

2. Bo nhé RAM (Random Access Memory-Bo nhé truy nhip ngiu nhién)
2.1. Khéi quat chung.

2.2.1 Khai niém, phan loai.

a. Khai niém:

- Truy nhap ngau nhién 13 qu4 trinh hoat dong diénra theo hai chiéu - dua dir
liéura va nh@p dir liéu vao. Hai qua trinh nay hoan toan la ngaunhién khong
phu thudc vao két cau to chirc cia b nhé ma chi phu thudc vao sy diéu
khién & bén ngoai.

- RAM 14 bd nhé ma trong qua trinh str dung c6 thé doc dir liéu tir bén trong
ra hodc c6 thé cho phép viét dir liéu tir bén ngoai vao (xéa cii - viét méi).
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b. Phan loai.

* Theo cau tric to chitc bd nhd: RAM nhiéu tir -1 bit (VD: RAM 64x1),
RAM nhiéu tir - nhiéu bit (VD: RAM 128x4).

* Theo phan tir nhé trong RAM: RAM transistor ludng cuc (RAM BIT),
RAM transistor truong (RAM MOSFET).

- RAM transistor lugng cuc: 1dy co sé trang thai phan tir FLIP-FLOP lam
don vinhé. Loainay co téc do truy nhép cao (khoang vai chuc nsec) nhung
c6 cong suét tiéu thu 16n ( khoang 1 nW/bit)

- RAM transistor trudong: duoc chia lam hai loai.

+ RAM tinh (SRAM - Static RAM): 14y co s& trang thai ctia phan tir FLIP-
FLOP lam don vi nhé.

+ RAM dong (DRAM - Dynamic RAM): 1y co s& trang thai dién tich trén tu
dién lam don vi nhé.

2.2.2 CAu tric co ban

a. So d6 cau trac:

Buz dif lidu

Bus ok liEu <::"l> doc / vigt
vao fra |

T T T T T T TSI T T TS T T m T -
I
A o——=] |
l"."‘éﬂ | .- WD |
A o—== Cidd . ) |
. I | omio | W Ia trin nhé I
[EE | . . . 1
[ R - |

1 . - .
chi : Lo chi | :
PRy S—— . |
: W n-1 |

[ 2

Chon CHPF o0——tp0———— !
I ¥ I
B docivigt o— = |
! Bigu khien |
I
|
|

Hinh 10.8 : Cdu tricc co ban b nhé RAM

b. Cac duong tin hi¢u vao/ra:

- An-1, A1, ..., Ao (Address): 1a cac 16i vao nhan dit liéu dia chi duéi dang s
nhi phan (n 16i vao).

- Piéu khién doc/viét (R/W - Read/Write): 13 16i vao lua chon ché do hoat
dong cho RAM, d6 1a ché d6 doc dit liéu ra va ché do viét dir liéu vao. Tuy
theo trang thai nhi phan ctia 16i vao nay ma RAM tai mot thoi diém chi c6
thé hoat dong dugc & mot ché d6 ma thoi.

- Chon CHIP (CS - Select Chip): Do han ché vé dung lugngnhd RAM cua 1
IC RAM nén bo nhd RAM thuong dugc té chire theo kiéu ghép hop nhiéuIC
RAM lai v&inhau dé tang dung lugng bo nhé. Chinh vi vay khi RAM hoat
dong, viéc doc dit liéu ra hay viét dit 1iéu vao can phai chi dinh cu thé IC
RAM nao trong cautrac bd nhd RAM. Viéc chi dinh IC RAM nao hoat dong
chinh 1a nho tin hiéu cho phép dua dén tai 16i vao chon CHIP nay.

- Bus dir liéu vao/ra:

+ Bus la tdp hop cac duong truyén dan di liéu theo hinh thirc sir dung chung
cho nhiéu khéi kién, mach dién bén trong thiét bi dién tu sd.

+ Bus dir liéu vao/ra: 1a tuyén truyén din chung ctia dit liéu dwa vaova ldy ra
trong RAM.
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+ Thong thuong RAM t6 chirc theo kiéu Bus dit 1iéu vao/ra, nhirng ciing ¢6

nhitng trudng hop RAM dugc phan dinh theo kiéu riéng biét - duong vao

riéng, duodng ra riéng.

c. Céc khoi co ban.

- Bo giai ma dia chi:

+ Tiép nhan cac tr ma dia chi dudidang s6 nhi phan tai dauvao 1a An.1, Aq,
., Ao, tién hanh giai mi dé dwa ra mot dia chi xac dinh tai dau ra cta no,

hay n6i mot cach khac né tién hanh giai ma dé dua ra mot tir ma Woan-1, ...,

Wi, Wo tai ddu ra dé dua téi ma tran nhd.

+ B0 giai ma dia chi thu:c‘rng duogc chia 1am hai by gidi ma riéng bi¢t 1a bo

giai ma@ hang va b giai ma cot.

- Bo diéu khién doc viét: 1a mach dién s phén ludng cho dir liéu duara (ché

do doc) va dir liéu dua vao (che do vzet).

- Ma tran nho:

+ Ciing giéng nhu bo nhd ROM, ma tran nhd cuia RAM ciing dugc td chirc

theo kiéu ma tran hang va cot.

+ Léy vi du cho t6 chitc ma trdn nhé cia RAM 1024 x 1 bit

#0
Ay o B? o ezh  eth e 031
Al Oo— i
" we @ ......... 5
Ao M| 1| Fﬁf'?déwbit
Al s héng x. :
3
21-0 A H srmerenas 21-21
fILJl:| :ILJI:l ul J]:l déy du'lleu
C' ﬁ
IYl] Y1 ......... 'Y31

B gidi ma cit

NN

As As A7 Asr Ag

Hinh 10.9 : Ma trdn nhéo RAM 1024x1 bit

+ Ma tran nhéd dugc chiathanh 32 hang (Xo -:- X31) va 32 ¢ot (Yo -:- Y3a).
+ 5 bit thap dia chi AsAsA2A1A. dugc dua vao bo giai ma hang dé dua ra
mot dia chi xdc dinh cia m¢t hang X; nao do.
+ 5 bit cao dia chi AgAgA7AsAs duoc dua vao b giai ma cdt dé dua ra mot
dia chi xac dinh cua mdt ct Y; nao do.
+ Giao diém ctia X; v6i Yj cho ta mot phan tir nhé co dia chi (i-j) va khi do
phan tir nhé (i-j) dwoc khai thong vai dudng day truy xuatdir liéu D hodc D
dé chuan bi cho viéc dua dir liéura ngoai hodc viét dit liéu vao trong phan tir
nho (i-)) do.
+ Gia st cho dia chi AgAsA7AsAsALA3A2A1A, = 0000100001

Taco: AsA3AA1A;=00001= 1(10) -—->ji=1-> B@ giéi ma hélng s€
tién hanh giai ma va cho ra tin hiéu tai X1 --> cc phan t nhd trén hang
ngang Xi dugc khai thong vdi cac duong day bit bén trong.
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TROl’lg khido A9A8A7A6A5 = 00001 = 1(10) -->j =1--> B@ giéi ma
cot s& tién hanh giaima va choratin hi¢utai Y1 -->Tin hi¢u trén day Y1 s€
dua dén cuc G cia cap MOSFET twong ing -->ndi thong day bit bén trong
voiday dir liéubénngoailaDvaD dé sén sang choviéc dua dir li€ura hodc
viét dir liu vao.

2.2. Cdu triic té bao RAM.
2.2.1 Té bao RAM tinh (SRAM - Static RAM)
a. RAM tinh dung BJT

D

Hinh 10.10 : Té bdao RAM diing BJT

- Q1va Q13 2 BJT dugc mic thanh mach FF. Pic diém cua 2 transistor nay
laco2cucE (E1vaE2), suhoatdongcua chiung phu thudc vaomtc dién ap
trén hai cuc E nay.

- Hai cyc E2 ciia Q1 va Q2 dugc ndi chung véi nhau va ndi véi diy X. Hai
cuc E1 con lai duoc ndi riéng ré voi day bit D va D.

- O trang thai luu gitr s6 lidu: Q1 va Qz chi c6 thé & 1 trong 2 trang thai
+ Q1 théng - Q, tat voi gia dinh FF dang luu git bit 1. Hodc Q1 tit - Q, thong
vo1 gia dinh FF dang luu gitr bit 0.

+ Cho dién thé trén day X ¢ murc thip (= 0.3V), dién thé trén day bit & muc
cao (= 1.1V)Iac d6 QivaQ, sé hoatdongnho vao 2 cuc E2, s€ co dong dién
chay qua E2 vao day X. Con2 cuc E1 khong c6 dong chay qua nén coi nhu
bi cachly v6i day bit. Trang thaiciia Q1 va Q2 khong co gi thay d6i coi nhu
dir liéu dugce bao ton.

- Trang thai doc dir li¢u:

+ Gia thiét mach dang luu giit bit 1 tirc 1a Q1 théng - Q, tat.

+ Pua day X 1én muc dién ap cao (=2.2V). Q1 luc trudec dang dang co6 dong
qua E2 vi E2 ¢4 murc dién ap thap (= 0.3V), bay gid muc dién ap trén E2
duoc nang caohon E1, do vay dong dién lap tirc chay qua E1 dé vao day bit
D. Trén day bit D ¢6 dong dién chay ra, con dbi voi Q2 thi van duy tri ¢
trang thai tat nén khong c6 dong dua ra trén day bit D. Piéu nay tuong
dwong voi viée thong bao co bit 1 dua ra. D6i v6i viée thong bao cé bit 0
dua ra thi nguoc lai, s& khong c6 dong dién duara day bit D dong thoi s& ¢
dong dién dua ra trén day bit D.

+ Sau khi doc xong lai dwa day X tré vé muc dién ap thap (= 0.3V), machlai
trd vé trang thai luu gitr s lidu.

- Trang thai viét dir liéu:
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+ Vin gia thiét mach dang luu giit bit 1 tc 1a Q1 théng - Q. tt.

+ Nang muc dién ap trén day X 1én murc cao dé Q1 va Q; hoat dong nho vao
2 cuc E1 ndi véi day D va D.

+ Ghi bit 0: Ta phai 14t lai trang thaila Q1 tat - Q, thong bang cachning dién
thé trén day D 1én mirc cao lam cho Q1 tit-->cuc b cua Qz c¢6 muc dién ap
cao --> Q, dan thong --> cyc b ctia Q1 c6 mirc dién ap thap --> duy tri trang
thai tit cua Q.

+ Ghi bit 1: Qua trinh twong ty nhu trén nhung nang dién thé trén day D dé
tao ra Q, tit va din d¢én Q; thong.

+ Sau khi ghi xong, dwa dién 4p trén day X tré vé muc dién ap thap (= 0.3V),
mach lai tré vé trang thai luu gitr sd liéu.

b. RAM tinh dung MOSFET

i Usjl TU" ”:u; i

Hinh 10.71 : Té bao RAM ding MOSFET kénh N

- Pudng day X dé xac dinh tir, dwong day YY' dé xac dinh bit.

- Q1 va Q2 tao thanh mach FF. Mach FF chi ton tai 1 trong 2 trang thai trong
trng bit 1 va bit 0 . Q1 théng - Q2 tat (gia st bit 1); Q tat - Q, théng (bit 0)
- Qs va Q4 dong vai tro nhu hai dién tr¢ tai cho Q1 va Q..

- Q5 va Qg lam viéc nhu khoa dién tir ¢é ndi thong FF vdi bén ngoai phuc vu
cho qua trinh doc ra va viét dir liéu vao.

- Thao tac luu giit s6 1iéu: Pua day X vé muc dién 4p thap (0V) --> Qs va Qs
tat --> cach ly FF v6i mach ngoai va FF bao ton trang théi.

- Thao tac doc:

+ Gia sa mach dang luu giit bit 1 --> Q4 théng - Q, tat.

+ Pua xung duong vao day X --> Qs va Qe thong ndi diém A va B voiday Y
vaY'-->do Q; dang thong, thé diém A = OV --> khong c6 dong dién di ra
day Y. Q dang tit, thé diém B & murc cao (H) --> xut hién dong dién di ra
day Y' qua Qe. Su xuét hién dong dién trén day Y' bao hiéu c6 bit 1 dua ra.
Con néu 1a bit 0 thi s& xuét hién dong dién trén day Y.

+ Khi xung két thtc, dién ap trén day X lai trd vé 0V, machlai vé trang thai
luu gitr s lidu.

- Thao tac viét:

+ Pua xung dién ap duong vao diy X --> Qs va Qe thong ndi diém A va B
voiday YvayY'
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+ Ghi bit 0 : Pua xung dién ap duong vao day Y -->1am cho thé diém tai A
dang cao --> Q, dang tat trd thanh thong, dién ap tai diém B = 0V --> Q;
dang thong thanh tat, FF di 14t trang thai, Q. tat - Q. thong (bit 0).
+ Ghibit 1 : Qua trinh tvong ty nhu trén nhung xung dién ap duong duogc
dua vao day Y' dé tao trang thai Q; thdng - Q. tat (bit 1).
+ Khi xung két thuc, dién ap trén day X lai tré vé 0V, machlai vé trang thai
luu gitt sb lidu.
2.2.1 Té bao RAM dong (DRAM - Dynamic RAM)
a. Céu tric t& bao RAM dong dung 3 transistor NMOS

Déy viét
Ddy 1.1 doc

Q; —

Q;
o |
oL,

IHF-

Dy B0 vidt
D&y doc

Hinh 10.12 : Té bao RAM diing MOS

- Mach str dung 3 transistor NMOS Q1, Q2, Qs va tu dién C, trong do:
+ Ty C dong vai tro 1a phan tir luu trir dir liéu. Ngudi ta dya vao 2 trang thai
cuia tu C 1a trang thai c6 dién tich va trang thai khong co6 dién tich dé qui
dinh cho bit I va bit 0 cua dirliéu. Gia st tu C dang luu gitr dié€n tich thi qui
dinh 1a dang luu gifr bit 1 va nguoc lai khong c6 dién tich luu gilr thi bit luu
gitr 1a bit 0.

+ Q, dong vai trd 1a phan tr chuyén doi trang thai bit 1 va bit 0 tir dang dién
tich thanh dang dong dién mot chiéu.

+ Q1, Qs dong vai tro nhu 2 khéa dién tir dong mé dé ndi thong hodc cach ly
Q2 vatu C v&i bén ngoai.

- Day diéu khién viét: Pé diéu khién qua trinh viét dir liéu vao.

- Day viét: Cung cép tin hiéu dé thyc hién ghi dit liéu vao.

- Day diéu khién doc: Pé diéu khién qua trinh doc dir liéu ra.

- Day doc: Cung cap trang thai dir lidu bit 1 va bit 0 thong qua dong dién.
b. Nguyén 1y hoat dong.

* Trang thai luu gitr s6 liu.

Day diéu khién viét va day diéu khién doc déu c6 murc dién ap thap (L
—muc 0V). Cac transistor Q; va Q3 déu khong thong, tu C va Q duoc cach
ly hoan toan védibénngoai do vay trang thai dién tich trén tu dugc bao luu,
tirc 1a gia tri bit dir liéu (1 hodac 0) dang duoc luu git.

* Trang thai doc dir li¢u ra.

+ Pua day diéukhién doc 1én muc cao (H) bang cach tic dong mot xung
duong dién ap --> Qs duoc din thong két ndi Q2 voi day doc.

+ Gia str phan tar nhé dang luu gitr bit 1 déng nghia voi tu C dang luu giir
dién tich. Bién tich duongtrén ma tu C tdc dong vao cuc cura G cua Q2 lam

133



cho Q. dan thong. Khido dua day doc 1én mire cao (H), s€ co dong dién chay
qua Qs va Qz xuong GND. Dién é&p trén dau ra day doc s& c6 muc dién ap
thap (L — gia tri 0V), dong dién khong dwa duoc ra ngoai diéu nay tuong
duong vdi co bit 1 dugce dua ra.

+ Giast phan tir nhé dang lwu giit bit 0 ddng nghia véitu C khong co dién
tich, cuc cra G ctia Q2 c6d murc di€én ap OV lam cho Q2 khong thong. Pua day
doc 18n mirc cao (H), khi d6 s& c6 dong dién dwara ngoai, dién ap trén daura
diy doc s& co mtrc dién ap cao (H), diéunay twong duwong véi co bit 0 duoc
dua ra.

Nhu vay khi c6 dong, c6 ap duarangoai trén day doc diéu do tuong
dwong vai bit 0 dugc truy xuat ra, conkhi khong co dong, ¢6 ap duarangoai
trén day doc diéu dé twong duong voi bit 1 dugce truy xuét ra.
+ Sau khi doc xong, duadién dp trén day diéu khién doc va day doc xuéng
muc thap (két thiic xung dwong trén day diéu khién doc) dé dua mach vé
trang thai luu gitr s6 liéu.
* Trang thai viét dir liu vao.
+ Pua day diéukhién viét 1én mirc cao (H) bing cach tac dong mdt xung
duong dién ap --> Q1 duoc din thong két ndi tu C véi day viét.
+ Mubn ghi bit I thi dwa day viét 1én mirc dién ap cao (H), s& c6 dong dién
tir day viét qua Qinapdiénchotu C, tu C c¢6 dién tich twrong duong vdi bit 1
duoc ghi.
+ Mubn ghi bit 0 thi dwa day viét xudng muc dién ap thap (L — gia try 0V),
tu C s& phong diénra ngoai thong qua Q1, tu C khong con dién tich, diéunay
tuong duong vdi bit 0 da dugc ghi.
+ Sau khi viét xong dir 1iéu, cho mirc dién ap trén day diéu khién viét xubng
muc thap (két thiic xung dwong trén ddy diéu khién viét) dé dua mach vé
trang thai luu gitr s6 liéu.
2.3. Khdo sdat by nho RAM.
a. NoOi dung:
- Tim hiéu c4u trac, chirc ning cac chan ctia bd nhé RAM dung IC 7489
- Lap mach, khao sat nguyén 1y hoat dong cua IC 7489 .
b. T6 chirc thuc hién:

Chia 16p thanh cadc nhom véi 2 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Thoéng so ki thuat S6 luong
1 |May thuc tap sd ED-1100A 1may / nhém
2 |ICRAM IC 7489 hoac tuwong duong|1 IC/ nhdm
3 | Cong tic gat 2 cuc - chan cam 5
4 |Dién tro 1 KQ/0.25W 5
5 Day cam dau n6i boc nhya |L=15cm; D=1mm 1 b / nhom
6 |O tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 10.1: Bdng thiét bi, vit tw khdo sdt mach dém 10 ding IC 7490
d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Tim hiéu cau trac cua IC 7489.
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IC 7489

A ME WE D1 $1 D2 52 GND

Hinh 10.13 : Cdu tric IC 7489

+ IC 7489 1a IC nhé c6 dung lugng nhé 64 bit (16 tu/4bit).

+ PIN 16 : Vcc = +5V

+ PIN 8 : GND

+ PIN 2 : Lbi vao cho phép bo nhé hoat dong (ME - Memory Enable). Léi vao
nay tuong tu nhu 16i vao chon Chip (CS)

+ PIN 3 : Lbi vao cho phép doc/viét dir liéu (WE - Write Enable).

+PIN 5; 7: 9; 11 : Céac 16i vao nhap dir li€u 4 bit song song (S4, S3, Sz, S1).
+PIN 4 :6:10; 12 : Cac 16i ra cho dit liéu 4 bit song song (D4, D3, D2, D).
+PIN 13; 14; 15; 1 : Céc 16i vao dia chi 4 bit DCBA (A la bit LSB).

- Hoat dong:

+ Ghi dit liéu :

Dit liéu dugc ghi vao bo nhé theo timg tir (word) 4 bit. Dau tién, dua mirc
dién ap tai chan cho phép by nhd hoat dong ME (Memory Enable) xudng mirc
thap (L) Tiép theo, ta xac dinh dia chi cac phan tir nho dé ghi giir dir liu thong
qua viéc dua vao cac tin hiu ma nhi phan tai cac 16i vao dia chi DCBA. Tiép
theo nita, ta xac 1ap dit liéu mudn ghi 4 bit cho 1 tir dudi dang ma nhi phan tai
cac 16i vao S4S3S,S1. Cubi cung, ta dua tin hiéu cho phep ghi dir liu bang cach
kich thich mot xung m  tai 161 vao WE (Write Enable). Lap tire dit ligu s& duoc
ghi vao trong cac phan tir nhé theo dia chi mong muén.

+ Poc dir li€u ra:

Viéc doc dit liéu ra don gian bang cach giir 161 vao ME & murc thap L), 16i
vao WE & mirc cao (H), sau d6 xac 1ap dia chi cua phan tir nh6 qua cac 16i vao
dia chi DCBA, 1ap tirc dit liéu bén trong cac phan tir nhd twong tng s& dugc truy
xuét ra ngoai qua céc 16i ra dit liéu D4D3DD:.

- Lap mach.
+ Nghién ciru mach dau ndi (Hinh 10.14).
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IC 7489

13 14 15

1

DCBA

Tm cac Jac

cdn mic dién ap

Hinh 10.14 : Mach khao sat IC 7489

+ Cép Vee =+5V ; GND.
+ Két nbi cac chan xac dinh dia chi D, C, B, A té1cacl ac cép muc dién &p D, C,
B, A tuo’ng ung trén may.
+ Ket ndi chan cho phép doc/viét WE t&i Jac cp sung 4m trén may.

+ Cam 5 cong tic

1én bang mach.

+ Ket n01 5 dién tré tir 5 cyuc cua cac cong tac to1 dién ap + 5V.
+ Két n01 GND cho 5 cuc con lai cua 5 cong tic.

+ Két ndi cac cong tic voi cac 16i vao tuong tng trén IC.

- Khao sat nguyén ly hoat dong ghi dit li¢u vao trong RAM.
+ Lap bang chan 1y du tinh cho 16 tir dit li¢u 4 bit S4S3S»S1 v6i1 céc dia chi xac
dinh cua cac phan tir nhé trong RAM.,

WE

Toi Jac cip
Tung Am

SO thap | Vao | Vao dia chi Vao dir litu | Vao
phan |[ME|D[C[BJA[Si]S:][S;]S1|WE
0 L|lo|jo|0O]oO i
1 L|lof0o|0]1 s
2 Llofo|[1]0 [1)
3 L|lo|oOo|1]1 I
4 L|o|1]0]0 [
5 Liofl1]l0]1 i
6 L|lof1]|1]0 i
7 Llof1|1]1 s
8 L|l1]lo]o]o0 I8
9 L|{1]|0]|0]1 i
10 L|1l0]|1]0 I
11 L|l1]o[1]1 T
12 L|{1]1]0]0 [1)
13 L|{1]1]0]1 T
14 Li1]1]1]o0 I
15 L1111 i

+ Pua 161 vao cho phép ME xudng mirc thap (L -

Bang 10.2 : Bang chan 1y khao sat cho IC 7489

logic 0).

136



+ Nhéap mot dir li¢u dia chi DCBA, nhap mot dir li¢u can ghi $4S35,S; theo bang
chan ly da duogc lap. Tao xung am kich thich tai 16i vao WE.

+ Tién hanh l3p lai nhu budc trén vi mdi mot dia chi tiép theo cho dén hét.

- Khdo sat nguyén ly hoat dong doc dir liéu ra tr RAM.

+ Giir 161 vao ME ¢ mure thap (L), 16i vao WE ¢ mic cao (H).

+ Nhap céac dia chi DCBA theo ma nhi phan.

+ Quan sat trang thai dit liéu théng qua dén hién thi LED trén céc chan ra tuong
ﬁ’l’lg cua IC Ia D4D3D2D1.

- So sanh két qua dir liéu dugc truy xudt ra voi gia tri dir liéu dd duoc nap
vao tai cac dia chi xac dinh ban dau.

Panh gia két qua

Muc tiéu Noi dung Piém
Phan tich dugc cau tric, nguyén li hoat dong 3
cua cac bd nhéd co ban ROM; RAM.

Lép rap, kiém tra dugc sy hoat dong cuabd nhd
RAM dung IC 7489 dung chiic nang.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi 1am viéc khoa hoc, gon gang.

Kién thire

Ky nang

3. Mé rong dung luwgng by nhé.

3.1. Phwong phdp mé réng so dwong dia chi.

a. Khai quat chung.

- Nhu trén da dé cap, do han che vé dung lugng nhé RAM cua 1 IC RAM
nén bo nhd RAM thudng dugc to chirc theo kiéu ghép hgp nhiéu IC RAM lai
voi nhau dé ting dung luong bo nhé.

- Co hai cach ghéphop cac IC RAM véi nhau ¢é mo rong dung lugng bod
nhd, 6 1a phwong phap mo rong sb dudng dia chi va phuong phap mé rong
sb duong dir liéu.

- Phuong phap mé rong s6 duong dia chi cho phép cho phép ting sé tir cua
bo nhé nhung sé bit danh cho 1 tr khong thay doi.

Vidu: Dungk b nh6 RAM ¢6 cau trac (m tir) x (n bit) ghép ndi voi nhau
theo phuong phap mo rong sb duong dia chi s& taora mot bd nhd RAM moi
voisd tir ting 1én gapk lan nhungso bitcho 1 tr thikhong ¢ d6i. Cu thé ta sé&
c6 motbd nhd RAM vai sb tir sé 1a (k.m), con sb bit thi van giit nguyén 1a
(m bit).

b. Hinh thtc ghép ndi.

- Vidu: strdung 2 IC RAM 16x4 ghép ndi v6i nhau dé thanh mot bo nho
moi la RAM 32X4.

- Theo hinh thirc t6 chirc ghép ndi trén, ta co:

+ 4 dudngdia chi ctia 2 RAM dugc ghép ndi song song twong tng nhau.
+ Puodng dia chi thtr 5 chinh 13 16i vao cho phép RAM hoat dong nhung duoc
phan chiakhéc trang thai nhau nho cong NOT tai 1 RAM (trén hinh vé la
RAM-1). Do 16i vao cho phép cia2 RAM khac trang thai nhau nén cling mot
thoi diém chi c6 1 RAM duoc phép hoat dong.
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AB4

AB: ¢ Bus
AB, ® dia
AB; e chi
ABp e
RIW @

Az Ap A Ag Az Az AL Ag

RV R AMLO RANRAM-1

—@ oz 16%4 T 15x4

10, T, 1O, T/, 0, L0, 1A, 1V,
DE;s o ; [ I
DB: o Bus
DE; e dﬁ:
DBy o ligua

Kheod ng dia ch: 0000 ¢&n 0111 - RAM-0
1000 d&n 1111 - RAM-1
Téng 0000 dén 1111 — 32 ti¥

Hinh 10.15: Ghép néi 2 RAM 16x4 theo phirong phip mé réng dia chi.

+ Vé1i 5 16i vao dia chi nay, sd tir trong bo nhé s& 1a 25 = 32.

+ 4 duong dir liéu vao ra cling dugc ghép song song nhau dai dién cho mot
tr ma dir liéu 4 bit.

3.2. Phwong phap mé rong so dwong dir ligu

- Phuong phap mé rong so duong dir li¢u cho phép cho phép tang sb bit cua
1 tr trong b nhé nhung s6 tir ctia bo nhd thi khong thay doi.

- Vidu: sirdung 2 IC RAM 16x4 ghep ndi v4i nhau theo phwong phap mao
rong sé duong dir liéu dé thanh mot bé nhd méi 1a RAM 16x8.

- Hinh thtc t6 chue (hinh 10.16):

- Theo hinh thirc t6 chirc ghép ndi trén, ta co:

+ 4 dudng dia chi cia2 RAM duoc ghépndi song song twong wng nhau va
chinh la 4 duong dia chi cia RAM moi.

+ 4 duong dir li¢u vao/racia2 RAM dugc duara doc 1ap va no s€ dai dién
cho mot tir ma dir liéu c6 d6 dai 8 bit.

+ L&i vao cho phép hoat dong ciia 2 RAM duoc dau ndi chung véi nhau.
Diéu nay cho phép cing mot lic 2 RAM déu c6 thé hoat dong. Nhu vay véi
cung 1 dia chi duva vao,2 RAM s& cungnhautruy nhdp dir li€u vao/ra nhung
doc lap nhau va ghép hgp véinhau dé c6 do dai 8 bit cho 1 tir ma dir liéu.
+ Vé1i cach to chirc nay, dung lugng bo nhd RAM sé& 1a 16x8.
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AB;

= -
AB. o > > Bus
AB) o = - dia
ABo e . o
RAW o N
cs
_AiAgAlAa LAJAQAIAU
E e RIW R AM-1
T loxd —— @ oz 16x4
LTy IJ'EEL; Ifli:)ll.l‘l?g L0, LI, TiDy I.I'E:).;.
CE; e 1
DB: o 1
DEs
DEs o Bus
PE> : 6o
DB e X '
DE; o &
DE; » x

Khodng dia cH 0000 d€n 1111 (16 1Y)
Kich o& tif 8 bit

T

4 bit cao cia mAi 4 bit thip clia
i dutgc i vd o mdi tir dude o
trong RAM-0 vio trong RAM-1

Hinh 10.16: Ghép néi 2 RAM 16x4 theo phirong phip mé réng duwong dir liéu.

4. Gi6i thiéu IC nhé ban din

4.1 Chip EPROM M2732A

- Hién nay trén thi truong c6 nhiéu loai EPROM véi dung lugng va thoi gian truy
xuat khac nhau. IC 2732A 13 loai EPROM NOMS nho cé dung luong 4Kx8 hoat
dong vai ngudn dién +5V trong sudt tién trinh van hanh binh thudng.

- IC M2732A ¢6 12 dau vao dia chi va 8 dau ra dit liéu. Hai dau vao diéu khién 1a
Evé s .

+ #1a dau vao cho phép cua chip, duoc sir dung dé dit thiét bj vao ché do co doi
khi nang luong ti€u thu giam.

1a ddu vao co hai muc dich voi chire nang tuy thudc vao ché d6 hoat dong
cta thiét bi. G, cho phép dau ra va dugc su dung dé kiém soat ving dém dau ra
dir li€u cua thiét bi, sao cho c6 thé ndi thiét bi nay voibus dir li¢u cua bod vi xur 1y
ma khong xay ra chanh chap bus. Vpp la dién thé 1ap trinh dac biét bat budc phai
co trong suot giai doan lap trinh.
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Vee

| a7 1 “ alvee
12 8 AB[ 2 231 A8
AD-A11 :,ﬁ{) (,‘#}oo-n:}? AS[H3 22 | A
AdTl 4 21 1 A1
A3 5 20 (] GVpp
E—Q mo2raza AZ[16  pp7azs 18 [A10
_ AT 180 E
Gvpp —( POhE 17 Q7
Qofge 16 [ Q6
Q110 15045
Qz2g 11 14 [ Q4
| Vgg 12 13003
Vss (@ ()}
Cla o6 ¢€ xéa Mode E GV Y 0-Q7
bing tia cifc Hm i cc | @0-Q
Read WViL WiL Vee Data Out
Program VL Pulse VP Voo Data In
Verify ViL WiL Ve Data Out
24 E\ Program Inhibit | Vin Vep Vee Hi-Z
\ Standby Vi X Vee Hi-Z
Ghi chng VIL =TTL LOW
(el (dl

WIH =TTL HIGH
X =khing quantim
Vpp =21¥ danh dinh

Hinh 10.17 (a) Ki hiéu logic ciia EPROM M2732A; (b) So do chadn; (c) V6 EPROM

VGi civa s6 tia tir ngoai; (d) Ché dg hoat ddng cia EPROM M27324

13
AD-A12 :F'L>

L1l

Hinh 10.18: Ky hiéu logic va chirc nang cdc

4.2 Chip EPROM M27C64A
- IC EPROM M27C64A 1a loai EPROM c¢6 dung lugng 16n 8Kx8 va thoi gian
truy xuat 13 150ns. Day la loai EPROM dang pho bién trén thi truong, co hai
dang v6 khac nhau dé nguoi dung cé thé chon lya tuy theo nhu cau.

Voo Vep

M27CB4A

Vss

8
C#QD-O?

Chfc ndng ca cdc chdn

AD-A12 | Address Inputs
Qo- Q7 Data Outputs

E Chip Enable

G Output Enable
P Program

Ve Program Supply
Voo Supply Voltage
Vs Ground

chan cua M27C64A
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mi

Mode G P A9 | Vee Qo - Q7
Read Vi WL Win X Vee Data Out
Qutput Disable ViL Vin Wik X Voo Hi-£
Pragram WiL WVin ViL Pulse X PR Data In
Verify WiL WiL Wik X \Vpp Data Out
Program Inkhibit WViH X X x Vpp Hi-Z
Standby Viy X X X Veg Hi-Z
Electronic Signature ViL Wi Win \Vio Vee Codes
Badng 10.3 : Bang chan ly cua M27C64A
oy Oo ()
- — O3 O (]
< < > 0O Zlo =
32
@ A8
A9
] A1
1NC
y M27C64A 251G
M N A10
B ]E
a7
Chindang PLC 32 chin Qs
17

M27CE4A

Ve
NP
NG
[ a8
) A9
[ at1
NG
410
NE
a7
] as
Qs
[ Q4
Q3

Ghi chid

NC = khéng ndi
DU = khéng s1f dung

Chin dang DIP 28 chan

Hinh 10.19: Hinh dang va cdu triic cdc chdn M27C64A

4.3 IC SRAM MCM6264C
Mot loai IC SRAM thuc té hién dan c6 mat trén thi truong 1a MCM6264C
CMOS 8Kx8 vdi chu ky doc va chu ky ghi 1 12ns, cong suét tiéu thu & ché do
standby chi 1a 100mW. So d6 chan va hinh dang cua IC nay duoc minh hoa

trong hinh 10.20.

P PACKAGE
300 MIL PLASTIC
CASE 710B-01

J PACKAGE
300 MIL SOJ
CASE 810B-03

()

nC [
a1z
a7
45 [
A5
a4 ]

a3l 7

a2 ]
a1 ]
a0 ]
02 [
o O
paz

Vss

0 vee
QW
0 ez
[ a8
0 as
N an
N3
21 [1 A
0Er
0 oa7
0 Dos
17 [ pas
[ oo4
0 oo

(b)

Hinh 10.20:Hinh dang va cdu triic cdc chdn MCM6264C
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- Cdu tric bén trong cua IC SRAM nhu hinh 4.29. O day ¢6 13 dau vao dia chi
va 8 duong vao/ra dir li€u. 4 dau vao dieu khién quyét dinh ché do van hanh cua
thiét bi, theo nhu bang cac ché d6 hoat dong hinh 10.21 va 10.22.

{3
L ]
s - : MEMORY
E?DECODER : MATRIX
AT — % + | 298ROWSx32
| . x 9 COLUNNS
—
A1 —
[ |
bao : COLUMN 1D
. COLUMN DECODER
L ]
a7 &&& &&
ADAT AE AT0 M2
ET I +
E2 ATi T

Hinh 10.21: So d@6 cdu triic ciia MCM6264C

Tén cdc chin
AD=-A12 ... .. Address Input
DQ0 - DAT ... Data Input/Data Output
W .. \ite Enable
G .. . Cutput Enable
E1E2 ....... ... Chip Enable
Voo oo Power Supply (+ 5V
Vegg o Ground
(aJ
Bdng ch€ d6 hoat ddng
Ei1|E2 |G | W Mode Ve Current | OQutput Cycle
H X X X Mat Selected sB1. Ise2 High-Z —
X L X X Mot Selacted sB1. IsE2 High-Z —
L H H H | Output Disabled CCA High-Z —
L H L H Read CCA Dout Read Cycle
L H X L \White CCA High—Z | Write Cycle
(bl

Hinh 10.22: Chirc nang cdc chan (a) va bang chan ly (b) cua MCM6264C

- Pau vao ¥ ciing chinh 1a dau vao R/ W W & mirc thap cho phép ghi dir liéu vao
RAM, véi diéu kién RAM nay dugc chon ca hai dau vao E déu tich cuc. ¥ ¢
muc cao s€ cho phép hoat dong doc, mién 1a linh kién phai dugc chon va bo dém
dau ra dugc kich hoat béng & = LOW. Khi khong dugc chon linh kién nay s& trd
vao ché d§ nang lugng thap, va khong c6 dau vao nao c6 hi¢u luc.
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Bai 11: Mach ADC - DAC

Muc tiéu:

* Kién thirc:

- Trinh bay dugc cdu tao, nguyén 1y hoat ddng, pham vi ung dung cac bod
chuyén d6i ADC va DAC.

- Giai thich dugc chirc ning mot s6 IC chuyén déi thong dung va ung dung
cua chung.

* Ky nang:

- Kiém tra, khao sat mot s6 Gng dung cua IC chuyén d6i théng dung.

* Thai do:

- Chu dong, sang tao trong qua trinh hoc tap.

Noi dung:

1. Mach chuyén déi sé - twong tw ( DAC - Digital to Analog Converter)

1.1. Khéi quét chung.

- Hau hét tin hiéu trong tu nhién déu 1a cac dai luong twong tu nhu nhiét do, ap
suit, cudng do anh sang, ... Do d6 mudn xur 1y trong mot hé thong ki thuat sd
(VD: mdy tinh s6 ), ta phai chuyén doi cac tin hiéu ¢ dang twong tu nay sang
dang tin hiéu sb, co nhu vay mdi co thé xir ly va diéu khién cac hé théng duoc.
- Nguoc lai, thudng cé yéu cau bién d6i tin hiéu sb (thuong la két qud xir 1)
thanh tin hiéu twong tu twong tng dé dua ra st dung.

- Chung ta goi su chuyén d6i tir tin hi¢u tuong ty sang tin hiéu so 1a chuyén doi
AD, mach di¢n lam nhi¢m vu cong viéc chuyen d6i nay goi la ADC.

- Chung ta goi sy chuyén ddi tir tin hiéu s6 sang tin hiéu tuong tu la chuyén dbi
DA, mach dién lam nhiém vu cong viéc chuyen doi nay goi la DAC.

- Pékét qua xir Iy nhan dugc mot cach chinh xéc thi chuyén doi AD va DA phai
c6 d6 chinh xac du cao. Mit khac, mudn dung hé thong sb dé diéu khién, giam
sat cac qué trinh bién d6i nhanh thi ADC va DAC phai ¢6 téc do du 1on. Vay do
chinh x4c va toc d6 chuyén doi 1a cac dic trung ki thuat chii yéu dé danh gia chat
lugng cua ADC va DAC.

- Mach ADC va DAC c6 nhiéu kiéu ciu trac khac nhau, tuy nhién thong dung
hon ¢4 1a 2 loai mach dién hinh 1a DAC dién tré hinh T va ADC x4p xi tiém cin
1.2. Mach DAC dién tro hinh T

1.2.1. Ciu triic mach.

- Machcd6 2 loai gid tridién trd 1a R va 2R duoc méc thanh mang4 cuc hinh
T két ndi day chuyén.

- Mach dién tré nay duogce méc vao bd khuéch dai dao dung KDTT.

- B3, By, By, By 14 cac bit nhi phan dugc dua vao chuyén dbi véi Bo = LSB.
- Ve 12 ngudn dién ap chuan cé noi tré coi nhu bang 0.

- Vin 12 dién ap dua ra tir mach dién tré dé dwa vao bd khuéch dai dao.
- Vout 12 dién 4p twong tu dua ra sau khi chuyén d6i

- S, Sz, Sy, So la cac chuyén mach dién tir duwgc khai quat hoa. Chuang chiu
sy diéu khién cua céc tin hiéu nhi phan Bs, B2, B1, Bo trong ung.

+ Khi Bi = 1 thi S;i duogc dau vO1 nguodn dién ap chuan Vrer.

+ Khi B; = 0 thi S; duoc ndi véi dat (GND)
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Hinh 11.1: Cdu tric mach DAC dién tré hinh T

1.2.2. Nguyén ly lam viéc.

a. Nguyén ly.

* Xét mach lam vi¢c véi su dong mé don 1€ cua céc chuyen mach S;

- Cho B3B,B1Bo= 0001 -->1tc d6 chi cd So ddu vao ngudn Ve, cON S3S,S;
dugc ndi dat. Ta c6 mach twong duong

& B C D

R bt R it R
1 1 1 1 ‘R:rm

iR iR m% ! EF% ! Ry
Vst I I I
[: : : :

T 1 1 1 1

Al = =S C' = o= =
R I R I R I R I
Yret L Mt L Vet o
2 ' 4 ' 2 ' & '
| | | |

jy
m
I
)

Hinh 11.2: Mach twong dwong cia mach dién tro hinh T

- Nguon Vet s& chuyén qua cac mat mach dé dua vao KDTT.
- Ap dung dinh ly Thevenin mdt cachtuan ty qua cac matmach A, B, C, D,
vGi nodi tré tai cac diém nat nhin vé phia trai s& ludn 1a R. Ta s& co:

T _ Y raf B Yraf . B Yraf _ Vraf
Aat = E = 21 : U = 2 = 23

_ Vyref _ Yref . _ Vref _ Vraf
UEBE:'-4—-2—2 : DD'_T_E—‘*

- Nhu vay ta thay rang, ctr sau moi mot mat mach, dién ap s€ giam di mot

nua.
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- V&iphuong phap nhu trén, ta tinh cho cac truong hop B3B2B1Bo = 0010 ;
0100; 1000 tuc la tuong itng vdi cac chuyén mach donlé S1:S,; Sz lan luot
dugc ndi vai Vier. Twong g voi cac trudng hop trén ta s& c6 dién ap dua ra
cta mach dién tré hinh T lan luot 14 :

Vref Vref Yref

73 r 22 - o1

* Xét mach lam viéc v6i sy dong mo bat ky cuta cac chuyén mach S;
- Ap dung nguyén 1y xép chong d6i voi cac gia tri dién ap trén, ta c6 mach
twuong duong mang dién trd hinh T, trong d6 ndi tré tuong duong la R, stc
dién dong ctia ngudn twong duong1a Ve (Ve la dién dp cudi cung dwa ra cia
mach dién tro hinh T).

3R

-1
R It

R " ' Yo

Hinh 11.3: Mach twong duong cua mach DAC dién tro hinh T

W

- Gid tri Ve phu thudc va vi¢c dong mé cac chuyén mach Ss, Sy, S1, Sp tuc 1a
phu thudc vao gia tri cac bit nhi phan dua vao chuyén d61 B3B2B1By.

Vref
Ve = 12‘%{133.23 + B,22 4+ B2' + Bp2®

- MachKDTT véicac dién tré dau vaola (R +2R) va dién tré hoi tiép 1a 3R
nén s& c6 hé s6 khuéch dai K=1 -->Vou = - Ve (ddu trir thé hién dién dp vao
ra ngwoc pha nhau vi la bé khuéch dai ddo).

- Vay, ta co :

i
Yoyt = —Ve = 24Ef (B32% + Bp2? + By2' + Bp2%)

- Téng quat cho mach chuyén d6i tin hiéu sé n bit Bug....... B1Bo

—Vraf - e
Vo = 2{‘;’ (B, 2" '+ B, 2"+ . +B2'+5,2")

b. Sai s6 chuyén d6i : P6i voi mach DAC dién tr¢ hinh T thi sai s6 chuyén doi do
cac nguyén nhan sau:

* Sai 1€ch dién ap chuan tham chiéu Ve .

- TUr cong thic téng quat, ta co thé tinh sai s6 chuyén d6i DA do riéng sai s6 1éch
dién 4p chuan tham chiéu Vi gy ra nhu sau:

AV = - ‘ﬂ“‘;%'af(ﬁﬁ_l 2"+ B 274 4+ B2+ 5,2")

- Biéu thtrc trén cho théy sai s cua dién ap tuong tu AVout ti I¢ voi sai I¢ch
AVrer va ti 16 thudn v6i gia tri tin hiéu s6 dau vao ( Bp.1..... B2 By Bo).

b. Su troi diém "0" cua khuéch dai thuat toan.

Sy troi diém "0" cta bd khuéch dai thuat toan anh hudng nhu nhau ddi vai moi
gié tri tin hiéu s6 dugc bién doi. Sai s6 AVour do trdi diém "0" khong phu thudc
gia tri tin hi¢u $0.

* Pién ap roi trén dién tré tiép xtic cua tiép diém chuyén mach.
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Céac chuyén mach khong phai 1a ly tuong, thyuc té dién ap roi khi ndi théng cua
mach dién chuyen mach khong thé tuyét doi bang 0. Vay dién ap roi nay dong
vai tro tin hi¢u sai s6 dwa dén dau vao mang dién tr¢ hinh T.
* Sai so cua dién tr¢ .
Sai sb dién tro ciing gdy ra sal ) phi tuyén. Sai so cua cac dién trg khong nhu
nhau, tic dong gay sai s6 chuyén doi DA ciia nhiing dién trd khac nhau vé vi tri
la khéac nhau.
b. Téc do chuyén dbi:
DAC dién tr& hinh T cong tac song song (cdc bit tin hiéu sé dau vao dwoc dua
vao song song) nén co6 toc do chuyén déi cao. Thoi gian can thiét cho mét lan
chuyen doi gom hai gai doan: thoi gian tré truyen dat cua bit tin hiéu vao xa nhat
den bo khuéch dai thuat toan va thoi gian can thiét dé bo khuéch dai thuat toan
6n dinh tin hiéu ra.
1.3. Théng so ky thudt ciia bj chuyén doi DAC
1.3.1 Do phén giai (Solution)
- B¢ phan giai la ty so gitra gia tri cuc t1eu dbi véi gia tri cyc dai cua di¢n ap dau
ra, veé tri so ty sO nay tuong ung ty s6 gia tri cuc tiéu dbi vai gia tri cuc dai cua
tin hiéu sb dau vao.
- Vi du : Dbi v6i DAC 10 bit, d6 phan giai 1a:

oooooooono1l 1 1

- = = p.001
1111111111 210 _ 3 1023

- B§ phan gidi cua DAC phu thudc vao sb bit, do d6 cac nha ché tao thuong an
dinh d6 phan giai cia DAC & dang s6 bit. DAC 10 bit c6 do phan giai tinh hon
DAC 8 bit. DAC c¢6 cang nhiéu bit thi d6 phan giai cang tinh hon.

1.3.2 D6 tuyén tinh (Linearity).

D6 tuyén tinh cuia DAC biéu thi bing sai sb phi tuyén. Sai sd phi tuyén 1a s %
cua gia tri 1éch cyc dai khoi déc tinh vao/ra Iy twong so vai gia tri cuc dai dau ra.
1.3.3 B§ chinh xac chuyen d6i (Accuracy)

- DB chinh xac chuyen d6i xac dinh bang sai 6 chuyén dbi tinh cuc dai. Sai sé
nay phai bao gom sai sO phi thuyen sai 80 ty 1€ va sai sO troi v.v.. Trong mot s6
treong hop cu thé, ngdi ta co thé tinh riéng ting sai sé ma khong cho sai sb téng
hop.

- C6 nhiéu cach danh gia do chinh x4c. Hai cach thong dung nhét 1a sai s6 toan
thang (full scale error) va sai s6 tuyén tinh (linearity error) thudng duoc biéu
bién ¢ dang phan trim dau ra cuc dai (d@dy thang) ctia bd chuyén doi.

- Sai s6 toan thang 1a khoang 1éch t6i da & dau ra DAC so v6i gia tri du kién (Iy
tuong) duge biéu dién ¢ dang phan tram.

- Sai s6 tuyén tinh 1a khoang 1éch t6i da & kich thudc bac thang so véi kich thudce
bac thang 1y tuong.

- Piéu quan trong ciia mdt DAC 1a d6 chinh x4c va do phan giai phai twong thich
v6i nhau.

1.3.4 Thoi gia xac lap dong, ép dau ra (Settling time)

Thot gian xdc 1ap ra la thoi gian tur khi tin hiu s6 duge dua vao dén khi dong
hodc ap dau ra da on dinh. Hodc cling c6 the xem tho1 gian xé4c 13p ra 1a thoi gian
can thiét dé muc dong, 4p dau ra dat dén s % quy dinh ctia mirc dong, &p ra cuc
dai.

1.3.5 Ti s6 phu thuoc nguon.
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DAC chét luong cao yéu cau su anh huong cua blen thién dién ap ngudn ddi voi
dién ap daura vo cung nho. Ti s6 phu thudc ngudn 1a ti s bién thién murc dién ap
dau ra v6i bién thién dién ap nguon gay ra no.

Nguon xét dé cung cap cho cac chuyén mach va cho KDTT

1.3.6 Cac thong so khac.

Ngoai cac thong s trén chung ta can phai quan tam dén cac thong s6 khac cua
mot DAC khi st dung nhu:

- Cac muc logic cao, thép, dién trd, dién dung, cua dau vao;

- Dai dong, dién trd, dién dung ctua dau ra;

- Hé sb nhiét do.

2. Mach chuyén déi twong tw - s6 (ADC - Analog to Digital Convert)

2.1. Cdc bwéc chuyén déi AD va dinh Iy ldy méu.

2.1.1. Khai quat chung.

- Trong ADC, tin hi¢u tuong tu dau vao 1a tin hiéu lién tuc (Analog), tin hi¢u
s ma héa dau ra 1a tin hiéu roi rac.

- Su chuyén doi AD doi hoi phaildy miu ddi vai tin hiéu tuong tu tai dau
vao ¢ nhitng thoi diém quy dinh, sau d6 chuyén déi cac gia tri mau do6 thanh
luong sb dau ra.

- Vay qua trinh chuyén d6i AD noi chungcé 4 buéc: LAy miu - Nhé maiu -
Luong tir héa - M3 hoa.

- Cac buéc trén day ludén ludn két hgp véi nhau trong mot qua trinh thong
nhét, cu thé nguoi ta co thé phan dinh:

+ Lay miu - Nhé miu la cong vigc lién tuc cua cung mach dién.

+ Lugngtirhoa - Ma hoala cong vige dong thoi thuc hién trong qua trinh
chuyén d6i véikhoang thoi gian can thiét 1a mot phan cua thoi gian nhd mau
2.1.2. Pinh 1y 1y mau.

F 1Iili|rI

ﬂj[ _‘Hﬂﬂﬂﬂsg

Tz

Hinh 11.4: chy madu tin hiéu twong tu dau vao

- Ngudi ta da chirng minh rang: Béi v6i tin hiéu twong ty V) thi tin hiéu lay
mau Vs sau qué trinh léy mau c6 thé khoi phuc trd lai Vi mdt cach trung thuc
néu diéu kién sau day duogc théa man:

fS > 2Flmax
Pay chinh 14 ndi dung cia dinh Iy 1dy miu
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Trong d6: + fs[Hz]1atinséldy miu (fs= 1/ts) ; ts [s] 1a chu ky 14y mau.
+ Fimax [Hz] 1a gidi han trén cua dai tan sd tin hiéu tuong tu.

- Néu biéu thtrc trén duoc thoa man, nguoi ta c6 thé dung bo loc thong thap

dé khoi phuc V; tir Vs.

- Vi dyu: mot tin hiéu thoai c6 dai tin Af=(300-:- 3400)Hz. Tin hiéu nay s&

duoc 1y mau dé chuyén d6i sang tin hiéusd. Vay theo dinh 1y 1dy mau, dé

c6 thé khoi phuc trd lai tin hiéu ban dau thi tin s§ 14y mau phai thoa man

diéu kién fs > 2Fimax = 2.3400[Hz] = 6800Hz = 6.8 KHz

2.1.3. Luong to hoéa va ma hoa.

- Tin hiéu s6 khong nhfrng 101 rac trong thoi gian ma con khong lién tuc trong

bién d6i gia tri. Mot g1a tri bat ky ctia tin hiéu s6 déu phai biéu thi bang boi $0

nguyén lan gia tri don vi nao do, gia tri nay la nho nhat dugc chon. Nghia la néu

dung tin hiéu s biéu thi dién ap lay mAu thi phai bat dién ap ldy mau hoa thanh

boi s nguyén lan gia tri don vi. Pon vi dugc chon theo qui dinh nay goi 1a don

vi luong tur, ki hiéu A.

- Vay qué trinh lugng tr hoa 1a qué trinh bat dién ap ldy mau hoa thanh boi s6

nguyén lan gia tri don vi luong tir A.

- Sau qua trinh lugng tir, ta duoc két qua biéu thi bang s6 cta ciia viéc so sanh

mau dién ap twong tu véi don vi lugng tir A. Két qua nay s& duoc chuyén dbi

sang ma nhi phan 14 cic tin hiéu sd.

- Vay qua trinh ma hoéa 1a qué trinh chuyén doi cac két qua so sanh ciia mau dién

ap tuong tu vo1 don vi lugng tir A thanh cac mé nhi phan dudi dang cac xung s6.

- Mé nhi phan du¢i dang cac xung s6 c6 dugc sau qua trinh trén chinh 1a tin higu

dau ra ciia chuyén do6i AD.

2.2. Mach dién ldy mdu va nhé méu.

2.2.1. Mach dién.

¥ung léy mdu (f=)

=

)

W

‘ T 1

Vi Ch e
(FImax)

Hinh 11.5: Mach ldy va nhé mau

-KDBTT Ai1vaA; la mot mach lap dién ap (hé so ) KD K=1) d6ng vai tro ngin
cach mach lay mau va giit mau bén trong vo1 mach vao/ra bén ngoai.

- Khoa chuyen mach dién tir (K) 12 phan tir 1ay mau cho tin hiéutwongty V.
Khoa chuyen mach nay dugc diéu khién boi tan sb xung lay mau f’s

- Tu Ch 12 phan tr giit mau tin hiéu V, sau khi duoc lay mau.

2.2.2. Nguyén ly lam viéc.

- Khi dau vao xung lay miu = 1 lic nay chuyén mach K déng, mach & ché do
ldy mAu tin hiéu V.
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- Khi ddu vao xung ldy mau = 0 lic ndy chuyén mach K hd, mach ché do giir
mau tin hiéu V, sau khi vira duoc 1ay mau.

- Chuyén mach dugc dong mdt thoi gian du dai dé tu Cp, nap dén gia tri dong dién
clia tin hiéu tuong ty. Vi du néu chuyén mach dugc dong tai thoi diém to thi dau
ra A1 s€ nap nhanh cho tu Cp1én dén dién thé tuong tu Vo. khi chuyén mach mé
thi tu Cp s& duy tri dién ap nay dé dau ra ciia A, cung cap murc dién ap Vs cho
mach luong tir hoa va ma héa phia sau. Bo khuéch dai dém A, co tré khang cao
tai du vao nham khong cho tu C, phong dién lam giam mot cach dang ké dién
ap cta mau tin hiéu dang luu giir trong thoi gian mach lugng tir héa va ma hoa
phia sau lam vi¢c .

2.3. Mach ADC chuyén doi song song ( Parallel ADC).

2.3.1 Mach dién

Uref Uin
g g
EERzn >
Uzn—1 + =1
_-'I'-_
1A Fron: N, e | ™"
. S Uyn-2 W Czn_2 -
FR-2 maA |
. 1 1 Ra
1 ! hoa 1 tin
. ' 1 higu
I : uru : st
1
1 tién [—
u
2 ., ISEB
g Rz
II1 0

2R

Hinh 11.6: Mach ADC kiéu so sdnh song song.

- Trén hinh 11.6 13 mach ADC so sanh kiéu song song n bit (Parallel
Comparator)

- Mach c6 2"?! bd so sanh, ky hiéu tix (Cy -:- Can-1)

- C6 2" dién tré, ky hiéu tir (R1 -:- R2n) dugc mac ndi tiép nhau vao ngudn
dién ap chuan Uer.

- Dau racuacac b so sanh dugc dua vao bd ma hoa wu tién thong qua hé
thong nhé dém.

- Pau ra ctia bd mi hoa chinh 1a dau ra cia ADC.

- Pau vao Uin dé dua mau tin hién twong tw can chuyén ddi sang tin hiéu sd.
2.3.2 Nguyén ly lam viéc.

- Mtrc dién ap chuan duoc chia déu trén cac dién tré (2" dién trd). Mdi mirc
dién ap s&1a Urer/ 2" = 1A (mitc dién dp lwong tir). Nhu vay, 16i vao khong
dao cta cac bd so sanh tir C1 -:- Con-1s& honnhau 1an lugt mot giatridién ap
luong tu la 1A.

- MAu dién ap dwa vao chuyén d6i Ui, dugc dua vao tat ca cac 16i vao dao
cuacac b sosanh tur (Cy -:- Can-1) va duoc so sanh vdi cac muce dién ap
luong tir twong Gng trén cac 16i vao bd so sanh.
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- Két qua duaracuacacbd sosanhs€ dugcdua vaobd ma hoa uu tién theo
mot thuat toanthichhgpvachora két qua tin hi¢u s6 dudi dang ma nhi phan
& dau ra.

- Vi du cho mach ADC 3 bit,

ik

} 11 T A = e
aw ——+
} 110 B & = eaav
Blgy — 1
} 101 A = s
By — 1
} 100 4 b =4y
algy —
b oo 5 A = s
ey ——— }
oin =
-y } A = ey
oo 1 =
e A= aw
v oo oA = ov

Hinh 11.7: Phwong phdp phdn chia mirc lwong tir voi 8 mirc

- Gia thiétdién ap chudn U,er= 1V, dién ap nay chia déu cho 8 khoang, mdi
khoang s& co dién ap la (1/8)V. Nhu vay 1 budc lugng tir 1A = (1/8)V
- Dién 4p mau tin hiéu tuong tu s€ dugc duavao 16i vao dao dé so sanh véi
cac budc dién ap trén cac 161 vao khong dao ctia bo so sanh. Két qua so sanh
s& dugc dua vao bd ma hoa vu tién theo thuit todn nhu biéu dién trén hinh
11.7 va c6 két qua s dua ra dudi dang ma nhi phan.
2.4. Mach ADC chuyén déi xip xi tiém cin

( Successive Approximation ADC).
2.4.1 Mach dién.

T coup Hung nhip
- e
l Upac _ | apEpEp

L4 ¥

Mach
- e« START
didu khién

MEB LSB

»| Ra
. | tin
H higu
4, -
r

=1

DAC —— Vref

) v Unac

Hinh 11.7: Mach ADC xdp xi tiém cdn

- B so sanh (COM - Comparator) : so sanh mau dién ap hién tai voi mau
dién ap trudc d6 cua V,

- Mach diéukhién: Piéukhién toan bd quéa trinh hoat ddng ctia mach khi ¢6
tin hiéu diéu khién dua t6i.

- Mach ghi nhé : Ghi nh¢ lai két qua chuyén do6i s6 cia mau tin hiéu.

- DAC: chuyen d6i tin hiéu sé thanh tu’ong ty dé dua vao so sanh.

- Vet : Pién ap chuan phuc vu cho qua trinh chuyen doi DA.

- Xung nhip (Clock): Piéu khién tdc d6 chuyén doi cua mach.
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- START: Tin hiéu diéu khién chuyén déi.
2.4.2 Nguyén ly lam viéc.
- Trude khi thuc hién chuyén déi AD, bd nhé phai duge x6a vé '0'.
- Bat dau chuyén d6i, xung nhip Clock 1ap bit MSB trong bd ghi nhé 1én
muc 1 --> s liéu dwa ra ctia bo nhé 14 100...000. Tin hiéusé nay dugc DAC
chuyén doi thanh dién ap tuong tu tuong trng 1a Vo --> B6 COM sé& so sanh
V| v&i Vo. Qua trinh so sanh sé& dua ra 3 két qua:
+ Néu Vo=V, --> Tin hiéu sd vira dugc lap 1a diing, mach diéu khién s&
dirng qua trinh chuyén d6i va cho ra két qua.
+Néu Vo >V, -->Diéunay chirng to tin hiéu s qua 16n, mach diéu khién
s& diéu khién x6a bit MSB vé 0.
+Néu Vo <V, -->Diéunay chirng té tin hiéu s6 qua nho, mach diéu khién
s& diéu khién duy tri bit MSB & 1.
- Tiép theo, cung voi phuong phap nhu trén, xung nhip Clock lap bit c6
trong s6 nho hon ké tlep trong bo ghi nh¢ 1€n muc 1, qua trinh so sanh lai
tiép dién voi cac két qua giong nhu & trén.

- Qua trinh cur tlep tuc lap lai cho dén bit cudi cung LSB.
- Sau quaé trinh so sanh, tat ca cac bit trong bd nhd chinh 14 tin hiéu sé mong
mudn cua viéc chuyén d6i va dugce dua ra.
3. Gi6i thi¢u IC, khio sat mach chuyén doi
3.1 Noi dung:
- Tim hiéu c4u trac, chirc ning cac chan cia DACO0830.
- Lap mach, khdo sat nguyén ly hoat dong cua DAC0830 cho g dung.
3.2 T6 chirc thyc hién:

Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.

3.3 Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuat SO lwong
1 |Board mach Board cam day 1board / nhom
2 |IC DAC 0830 hoac tuong duong |1 IC/ nhdm
3 |ICKDTT LF 351 hodc tuong duong |1 IC/ nhom
4 |Bién tro 10 K 1
5 |Nguon DC + 15 VDC/1A 1
6 [Bo dém sO (4-:- 8) bit 1 b /nhém
7 Day | cam dau n6i boc nhya |L=15cm; D=1mm 1 b / nhom
8 |0 t1ep nguon 220V/5A 1 bd/ 4 nhém
9 |Pong h6 VOM Tiéu chuan do luong VN 1

Bang 11.1: Bang thiét bi, vt tu khao st mach dung DAC0830

3.4 Quy trinh thuc hién.

a. Chuan bi va kiém tra cac thiét bi, vat tu theo bang théng ke.

b. Tim hiéu céu triic cia DAC0830.

DAC 0830 la IC thugc ho CMOS. La b chuyen d6i D/A 8 bit dung mang R/2R
ladder. C6 thé giao tiép truc tiép v&i cac vi xtr Iy dé mé rong hoat dong chuyén
d6i D/A.
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Hinh 11.8: So do chdn va cdu triic bén trong ciia DAC0830

Churc nang cua cac chan

= [(CH j( CHIP SELECT) la chan chon hoat dong ¢ mirc thap. Puogc két hop vai
chan ITL dé co the viéet dir lidu. ,
* ITL (INPUT LACTH ENABLE) 1a chan cho phép chot ngd vao, hoat dong &

murc cao. ITL két hop véi (€548 cho phép viét.

« WR, (WRITE) hoat d6ng ¢ muc thap. Puoc sir dung dé nap cac bit dit liéu ngd

WR,

vao chét. Dix liéu duoc chét khi 1 & murc cao. Dé chét duoc dir liéu vao thi

(TS Oy TR

« R, (WRITE) tac dong ¢ mirc ‘ghap. Chan nay két hop v6i chan XFER cho phép
dwr liéu chot & ngd vao mach chét dugc truyén toi thanh nghi DAC trong IC.

* AFER(TRANSFER CONTROL SIGNAL) tac dong ¢ mirc thap. Cho phép

R, dugc viét.

* Dlo— DI 14 céc ngd vao sb trong d6 DIo 12 LSB con DI 1a MSB.

* |ours NGO ra dong DAC. C6 tri s6 cuc dai khi tat ca cac bit vao déu bang 1, con
bang 0 khi tat ca cac bit vao déu bang 0.

* |out2 NGO ra dong DAC,. Néu Iour: ting tir 0 cho dén cuc dai thi Ioutz s& giam
tir cuc dai vé& 0 dé sao cho Iout: + loutz = hing sb.

* Repdién trd hoi tiép nam trong IC. Ludn duge st dung dé hdi tiép cho Op Amp
méic & ngoai.

* Vier ngd vao dién ap tham chiéu tir -10 dén +10V.

* Ve dién ap ngudn cap cho IC hoat dong tir 5 dén 15V.

* GND (mass) chung cho IOUT; va IOUT.

c. Lip mach diéu khién volume bang s6 dung DACS8030

- Nghién ctru mach dau néi (Hinh 11.9).

+ Mach su dung nguf)n nudi luong cuc £ 15VDC

+ Dién ap ra sé& bién doi tir 0 -:- +15V. Di¢n ap nay s€ cung cap cho tang tién
khuéch dai dé ting giam hé sb khuech dai cho ting cong suat.

- Lap mach.

1 phai & muc thip trong khi d6 ITL phai & muc cao.
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Hinh 11.9: Ung dung DAC0830 dé diéu khién volume.

+ Cam IC DACO0830 1én bang mach.

+ Cam IC LF 3511én bang mach.

+ Cam bién tro 10K

+ Mach sur dung nguf)n nuoi luong cuc = 15VDC

+ Pién 4p ra s& bién doi tir 0 -:- +15V. Di¢n ap nay s€ cung cap cho tang tién
khuéch dai dé ting giam hé sb khuech dai cho ting cong suat.

- Lap mach.

+ Cam IC DACO0830 1én bang mach.

+ Cam IC LF 3511én bang mach.

+ Cém blén tro 10K

+ Két n01 mach dién bang day cam.

+ Két ndi cac dau ra bo dém sb td1 cac 16i vao twong tmg cua IC DAC0830.
+ Cip ngudn £15VDC tir bo ngudn.

+ Mic dong ho do VOM ¢ thang do VDC t6i 16i ra V.

+ Khai phat bo dém hoat dong & ché d6 nhan cong.

+ Quan sat két qua dién ap ra khi kich thich bd dém theo ting xung nhip.
d. Lap mach khoi dong ém (Ramp-Start)

* Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit SO lwong
1 |Board mach Board cim day 1board / nhom
2 |IC DAC 0830 hodc twong duwong |1 IC/ nhém
3 |ICKDTT LF 351 hoac tuong duong |1 IC/ nhém
4 |IC s6 cong NOT 7404 hodc twong duong 1
5 |IC s6 cong OR 7432 hodc tuong duong 1
6 [Nguon DC + 15 VDC/1A 1
7 |Bo dém so (4-:- 8) bit 1 bo /nhém
8 |Bo cap dao dong Xung Piéu chinh dugc tan s6 1 b /nhém
9 Day cam dau noi boc nhya |L=15cm; D=1mm 1 by / nhém
10 |O tlep nguon 220V/5A 1 bo/ 4 nhém
11 [Pong ho VOM Tiéu chuan do ludng VN 1
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Bdng 11.1: Bdng thiét bi, vit tw khdo sat mach ding DAC0830

* Quy trinh thuc hién.

- Chuan bj va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 va nguyén 1y hoat dong.

Trong mach diéu khién hé truyén dong c6 dong co sir dung k¥ thuat sb, ngudi ta
thuong str dung cac bo khoi dong €m giap hé théng tranh duoc cac xung dot bién
co hoc, gitip dong khong bi xodn gay truc hay hu hong cac chi tiét co khi ciling
nhu dién tir khac. Mach nay c6 so dd khéi vé nguyén 1y 1am viéc nhu hinh sau:

A CLOCK
G S ——@ L

{ ] START

\/ ”

Il .I I
| Mach I : If
<« DAC LI Bém [ | R
Yo fihj Ck Vo | |l
0830 il phén

Py |
1
5 nhi phan RESEV —y

START digu khidn | I

& -t O @O0

1

Hinh 11.10: Ung dung DAC lam mach khoi déng ém.

A

Khi hé nhan duoc tin hiéu "START" tir mach diéu khién, mach dém nhan xung
clock va bit dau dém 1én, cung lic nay ngd ra Op-Amps 14 tin hiéu EOC (End-
Of-Conversion) dang ¢ muc cao. Theo nhip dém 1én cua mach dém, DAC
chuyén d6i cac sb nhi phan theo gia tri 16n dan nhu dang séng dién ap Vax trén
hinh v&. Tin hiéu nay diéu khién hé théng khai dong ém cho dén khi Va = Vax
thi tin hiéu ngd ra Op-Amps EOC s& vé 0 dan dén két thuc qua trinh khai dong
ém do céng AND 3 ngo vao hoat dong nhu mét khoa dién tir.

RO rang, thay vi dot bién tir 0 dén Va, tin hiéu dién 4p Vax tang dan theo tung
nac nho. Khoang céach giita 2 nic chinh 1a d6 phan giai ciia DAC.

- Lap rap mach.

+ Cam IC DACO0830 1én bang mach.

+ Cam IC LF 3511én bang mach.

+ Tao céng logic tur cac IC mach cong

+ Két ndi mach dién bang day cam.

+ Két nbi duong cép xung nhip va xung khoi dong START

+ Cap nguén £15VDC tur bo ngudn cho mach.

+ Mic dong hd do VOM ¢ thang do VDC t6i 16i ra V ax.

+ Khdi phat xung dém & ché do nhan cong.

+ Quan sat két qua dién ap ra khi kich thich cho mach timg xung nhip.
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Panh gia két qua

Muc tiéu Noi dung Pi¢m
Phan tich dugc nguyénli hoatdong co ban cua 2
mach chuyén d61 AD va DA.

Lap rap, kiém tra duoc sy hoat dong ung dung
cua mach DAC 0830.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi 1am viéc khoa hoc, gon gang.

Kién thire

K¥ nang

Phian 2: KY THUAT XUNG
Bai 12: Tong quan vé ky thuat xung

Muc tiéu:

* Kién thirc:

- Trinh bay duogc cac khai niém vé xung dién, diy xung.

- Giaithich dugc sy tac dong cua cac linh kién thu dong dén dang xung.
* Ky nang:

- bo, doc dugc cac thong sd co ban cua tin hiéu xung.

* Thai do:

- Chu dong, sang tao trong qua trinh hoc tap.

Noi dung:

1. Pinh nghia, cdc tham sé xung don va diy xung.

1.1 Dinh nghia.

Xung diénla tin hiéu tao nén do sy thay d6i mirc ctia dién ap hay dong dién
trong mot khoang thoi gian rat ngan

1.2 Cdc thong so ciia xung don va dady xung.

1.2.1 Xung don.

AU [V]
T1 |
e | ,
I I
I : I I
|
Un | | 05Un : :
| | | |
|
: . ts) oamfo_ . BDA t(s)
- T T T T -
T tsz |-H-|
b tar tor
El.) T2 )

Hinh 12.1: Xung don hinh thang 1y twéng (a) va xung thuwe té (b).

- P6i voi mot xung dién ap don 1y tudng (hinha) ta cd cac thong sé co ban
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+ Day xung: T2 [s] la khoang thoi gianmtre dién ap xung bat dau bién thién
ting, giam tir 0 cho t&i khi xung bién thién tré vé 0.
+ Pinh xung: T1 [s] 14 khoang thoi gian tdn tai cua xung & gia tri 6n dinh.
+ Bién d6 xung: U [V]1a mic gia tri dién ap 16n nhat ma xung dat duoc,
duogc tinh tir ddy xung dén dinh xung.
+ Do rong sudn trude xung: ts1 [s] 1a khoang thoi gian xung bién thién tir gia
tri 0 dén dinh xung.
+ Do rong sudn sau xung: ts; [s]1a khoang thoi gian xung bién thién tir gia
tri dinh vé 0.
- Trong thuc té, khi truyén xung qua mach dién, do anh hudng céc thong sb
cua machdién nénxung khong con gur nguyén hinh dang nhu ban dau ma bi
bién dang di, do vdy mot vai thong sb ciia xung khong con gilr nguyén ban
chat cua xung 1y tudng hodc con c6 thém mot vai thong sé khac (hinh b)
+ Do sutdinh xung: AU [V] la mrc dién ap chénh 1éch cua dinh xung, né
nam gitra gia tri Um va 0,9Um.
+ Do rong suon trude xung: ts [s] dugce tinh tir gia tri 0,1Um dén 0,9Um.
+ D0 rong suon sau xung: ts» [s] dugc tinh tur gid tri 0,9Um vé 0,1Um
+ Do rong xung: tx [s] 1a khoang thoi gian duogc tinh gira hai thoi diém
twong ung voi gia tri 0,5Um.
+ Budu dinh xung: B4 12 gia tri dién ap tai dinh xung ting bat thuong.
+ Budu chin xung: B¢ 1a gia tri dién 4p tai chan xung ting bat thuong.
1.2.2 Chudi xung.

=

AN

T T

Hinh 12.2: Mét s6 chudi xung co ban

- Chu ky xung: T [s] 1a khoang thoi gian 1dp lai cua xung.

- Tansb xung: fx[Hz]1a s6 chu ky lap lai cua xung trong mot don vi thoi
gianla I gidy, n6 chinhla nghich dao cua chuky xung fx = 1/T [1/s = 1HZ]
- Béi voi chu01 xung vudng, con ¢ thém cac thong sé

+ Thoi gian ton tai cia xung: ton [S]

+ Thoi gian nghi cua xung: tofs [S]

+ Do rong cua xung (Q): 1a ti so giita chu ky T va do rong xung ton ; Q = T/ton
+ H¢ s6 day xung (n): La nghichdao cuadd rongxung Q ; n =1/Q = ton/T
2. Tac dung ciia mach R-C d6i véi cac xung co ban.

2.1. Mach R-C véi buwéc nhay dwong.
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Hinh 12.3: Qua trinh qud dé ciia mach R-C véi budc nhdy duwong.

- Gia str tai thoi diémt= 0, dién ap U c¢6 budc nhdy duong tor OV dén Um.
Vay 6 t > 0 ta co: ur + Uc = Um
Véiur = iR va i = Cduc/dt thi phuong trinh cin bang dién 4p trén thanh:

RC(duc/dt) + uc = Um
- Giai phuong trinh vi phan trén ta co:

uc(t) = Um(1 - eR%)
Tich RC c6 thir nguyén thoi gian la gidy (s), néu R tinh biang Q va C tich
bang Fara (F) va thay tich s6 RC bang mot dai lugng t (t duwgc goi 1a hang sb
thoi gian ctia mach R-C). Ta rut ra:

Ur(t) = Um.eV"
i(t) = (Um/R).e"V"

Ta thay dién ap trén ty dién C ting theo luathaAm mil va & t = oo thiuc = Um.
Nguoc lai, dién ap trén dién tro R va dong dién giam theo luat ham mt, khi t
= oo thi i(t) = 0, ur = 0, mach dat trang thai dung.
- V& 1y thuyét thi qua trlnh qua do xay ra trong thoi gian 1a vo han nhung
trong thuc té, khiuc=0,9Um hoic khi Ug= 0,1Um thi qué trinh qua do coi
nhu cham duat.
- Thot gian qua do 1a : tge = 2,31 = 2,3RC
-Ot=13cothécoiuc~ Umva1~0 ur ~ 0. Hang s6 thoi gian 1 = RC cua

mach cang 16n thi thoi gian qua do cang kéo dai va nguogc lai.
2.2. Mach R-C vdi bwoc nhdy dm.

) u
1 -
-
Tm
R g
+
U
@ | _ 0.10m t
1] + -01Tm
C— | Ug
--1. =Umn

Hinh 12.4: Qua trinh qua d¢ cua mach R-C véi budc nhay dm.
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- Véi cac bude phantich gibng nhu ¢ trén nhung dong dién trong mach doi
chiéu do 1a dong phéng cua tu C. Cac gia tri ur vVa Uc dugc xac dinh:

Uc(t) = Um.e 'V

ur(t) = - Um.e’V"

i(t) = - (Um/R).e’"

Ta théy diénap trén ty dién C giam theo ludtham mi va & t = oo thi uc = 0.
Dién ap trén dién tré R cling giam theo ludt ham mil nhung bt dau tir gid tri
-Um, khi t = oo thi i(t) = 0, ur = 0, mach dat trang thai dung.
- V& 1y thuyét thi qua trinh qua do xay ra trong thdi gian 1a v6 han nhung
trong thuc té, khiuc = 0,1Um hodc khi Ug= 0,1Um thi qué trinh qué do coi
nhu chadm dut.
- Thoi gian qué d¢ 1a : tee = 2,31 = 2,3RC
-Ot=13c6thécoiuc=0vai=0, ur~0. Hing sb thoi gian t = RC cua
mach cang 1&n thi thoi gian qua do cang kéo dai va nguoc lai.
2.3. Mach R-C vdi mot xung dwong.

. 4v ty
2 Un |-
-F t(s) Ue
-
1t tz, Un f----5
(] T Fr—
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of 4 — 0 .l
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Hinh 12.5: Qua trinh qua d¢ cua mach véi xung vuong.

- Néu dat 1én mach R-C mot xung vudng goc. Qua trinh qua do cua mach
xem nhu 1a sy xép chdong ctia hai qua trinh ¥ng véi hai budc nhay:
+ Budc nhay duong tai thoi diém t = t;
+ Budc nhay am tai thoi diém t = to.
- DBién 4p trén tu C va trén dién tré R co6 dang nhu trén hinh vé.
- Su thay d01 dién ap trén hai phan tir nay (hinh dang ctia dién ap) phu thudc
vao hang s thoi gian ciia mach (gi tri T = RC).
+ Néut < tx /3 thidiénap trén tu C s€ tang nhanh d¢én Um, dién ap trén R
giam nhanh vé 0. P doc cua suon xung trén C va R sé tang
+Néur > tx/3 thidiénap trén tu C tang cham dén Um, dién ap trén R giam
cham vé 0. Po dbc cua sudn xung trén C va R s€ giam.
3. Khao sat dang xung
a. NOi dung:
- Quan sat cac dang xung co ban nhu xung vudng, xung tam giac, xung kim..
- Quan sat anh huong cua cac dang nhiéu dbi véi tin hidu xung.
- Po, doc cac thong sé co ban ctiia xung nhu chu ky xung, do rong xung, do
nghi xung, do rong suon trudc, suon sau xung...
b. T6 chure thuc hién:

Chia 16p thanh cac nhom véi 4 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tw Théng so ki thuit S6 lwong
1 |May phéat song tao ham 1may / nhom
2 |May hién séng 2 tia 20 MHz 1may / nhom
3 |Mach R-C Nhiéu gia tri C vd R 1 bd / nhém
4 |0 tiép nguon 220V/5A 1 bd/ nhom

Bdng 12.1: Bang thiét bi, vit tw khdo sdt tin hiéu xung

d. Quy trinh thyc hién.

- Chuan bi va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Péu n01 mach do, quan sat dang tin hiéu xung nhan dugc trén may hién song.
+ P4u nbi dau ra ciia may phat séng véi dau vao CH1 hodc CH2 ctia may hién
song.

+ Bat ché do phat xung vudng.

+ Diéu chinh Volt-Disp, Time-Disp dé c6 dugc dang soéng dé quan sat.

+ Bat ché do phat xung tam giac.

+ Diéu chinh Volt-Disp, Time-Disp dé c6 dugc dang soéng dé quan sat.

+ Bat ché d6 phat xung vudng bac thang.

+ Diéu chinh Volt-Disp, Time-Disp dé c6 duoc dang song dé quan sat.

+ Pau ndi mach R-C tir 16i ra ctia bd phat song v6i 16i vao ciia ciia may hién song
+ Quan sat dang song ra cua mach trén man hinh may hién song.

+ Thay dbi cac thong sb ‘cua mach R-C dé quan sat dang song.

- Po, doc cac thong sb co ban cua xung

+ Mobi khi thuc nghiém v&i mot dang xung, do va xac dinh chinh xac cac
thong sb co ban cua xung: Chuky xung, d6 rong xung, d6 nghi xung, bién do
xung va tinh tan s xung.

Panh gia két qua.

Muc tiéu Noi dung Piém
L& . Phéan tich dugc nguyénli hoat dong ctia mach

Kién thire Trigger schmitt dung Transistor. 2

K§ ning Lap rap, kiémtra dugc sy hoatdong cua mach 5

Trigger schmitt dung yéu cau k¥ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai d§ - Pam bao an toan cho nguoi va thiét bi. 2
- T chirc noi lam viéc khoa hoc, gon gang.
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Bai 13: Mach da hai tuy dao djng

Muc tiéu:

* Kién thirc:

- Giai thich dwoc cau tao, nguyén 1y hoat dong cdc mach da hai tu dao
dong.

- Trinh bay dugc cadc tng dung ciia mach da hai tuy dao dong trong k¥ thuéat
* Ky nang:

- Lép rap, stachira, do kiém dwoc cac mach da hai ty dao dong dang yéu
cau ky thuat.

* Thai do:

- Chu dong, sadng tao trong qua trinh hoc tap.

Noi dung:

1. Mach dao dong da hai ding Transistor.
1.1. So do nguyén ly.
T+Ec:-::

RC, Rg R1 RC
I
I':'1|l| CE '31 'l' 2
o HI= = O
Uy T CE e Iz @)Tz Upso
5 UBE1 UBEEI\» 5
I I
E1¢ ¢ Ez
= J=— GHND =

Hinh 13.1: So d6 nguyén 1y mach dao déng da hai dung Transistor (n-p-n)

- T1, T2 1a 2 Transistor (n-p-n) dong vai tro nhu hai khoa dién to dong mo,
dugc mac theo so d¢6 E chung. Mach duoc goi la doi xung néu:
+ Ty, T, 13 2 transistor loai, cung thong sé (cung mi sd).
+ Rc1 = Re2 = Re.
+ R1=R:
+C1=C2
- Rei1, Rez 14 hai dién tro tai va cung cap +Ecc cho cuc C cia Ty, Ta.
- R1, Rz 1a hai dién tré dinh thién cho 2 cuc B cua T, To.
- C1, Cy1a hai tu dién dan dién ap hoi tiép trdi¢napracyc C cua transistor
trude vé cuc B transistor, dong thoi dong vai trd 1a hing sb thoi gian cua
mach tuc la quyét dinh thoi gian lat trang thai cua Ty, T».
- Ura1, Uraz 12 hai dién 4p dua ra dugc lay tr cuc C cia Ty, T2 twong Ung.
1.2. Nguyén ly lam viéc.

Nguyén 1i hoat dong cia mach c6 thé tom tat nhu sau: Viéc hinh thanh
xung vudng & cira ra duge thue hién sau mot khoang thoi gian 1 = ty - to (d6i voi
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cira ra 1 hodc 12 =tz - t1 (V01 cura ra 2) nho cac qua trinh dot bién chuyén trang
thai cta so dd tai cac thoi diém to, ta, to...

Trong khoang t; tranzito T1 khéa T2.mo. Tu C1 d3 dugc nap day dién
tich trude lac to phong dién qua T2 qua ngudn Ec qua R1 theo dudong +C1 -> T2 -
> R1 -> -C1 1am dién thé trén guc bazo cua T1 thay d6i theo. Pdng thoi trong
khoang tho1i gian nay tu C2 duogc nguon E nap theo duong +E -> Rc -> T2 -> -E
lam dién thé trén cuc bazo T2 thay ddi theo.

Ldc t = t; thi Uss = +0,6V lam T1 md va xay ra qua trinh dot bién 1an thir
nhat, nhd mach hoi tiép duong 1am so do 1at dén trang thai T1 md T2 khoa.

Trong khodng thoi gian to=t; - t; trang thai trén dugc gilr nguyén, tu C2
(d3 duoc nap trudc lic t1) bat dau phong dién va C1 bat dau qua trinh nap tuong
tu nhu da néu trén cho to1 lac t = t, UB2 = +0,6V lam T2 mé va xay ra dot bién
lan thir hai chuyén so dd vé trang thai ban dau: T1 khoéa T2 md.
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Hinh 13.2 : Dang song dién dp cua mach dao dong da hai dung Transistor

Céac tham s6 chi yéu va xung vudng dau ra duoc xac dinh dya trén viéc
phén tich nguyen li vira néu trén va ta thdy 16 d6 rong xung ra 11 Va 1, lién quan
truc tiép voi hang so thoi gian phong cua céc tu dién, C1 va C2:

11 = RC.In2 = 0,7R1.C1
1, = R2C2.In2 = 0,7R2.C2

Néu chon ddi xtimg R1 =R2; C1 =C2, T1 giong hét T2 ta c6 11 = T2 VA
nhan duoc so dd da hai di ximg, nguoc lai ta co da hai khong ddi xtng. Chu ky
xung vudng Ta=11 +12
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Bién d6 xung ra dugc xac dinh gan ding bang gia tri ngudn Ecc cung cap.
Pé tao ra cac xung o tan s6 thap hon 1000Hz, cac tu trong so d6 can c6 dién
dung 16n. Con dé tao ra cac xung co tan sb cao hon 10kHz anh hudng c6 hai cua
quan tinh cac tranzito (tinh chat tan s6) lam xau cac thong s6 cua xung vuong
nghiém trong. Do vdy, dai tng dung ctia so @6 hinh trén 1a han ché va ¢ ving tan
s6 thap va cao ngudi ta dua ra cac so do da hai khac tao xung c6 wu thé hon la
cac so dd dung KDTT.
1.3 Ldp rdp mach.
1.3.1 T6 chirc thue hién:

Chia 16p thanh cadc nhém véi 2 sinh vién/nhém.
1.3.2 Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuat SO lwong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | Pong ho VOM Tiéu chuan do luong VN |1may / nhém
May hién song 2 tia 20 MHz 1may /4 nhém
3 | Transistor n-p-n C1815 hodctuongduong | 2/ nhom
4 Dién tro Rc1 = Rep, 2,2 KQ - 0,5w 2 / nhom
5 | bién tr6 R1= R; 33 KQ - 0,5w 2 [/ nhom
6 |TudiénCy; Co 0,11pF -:-1pF 2 / nhom
7 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 by / nhém
8 | O tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 13.1 : Bang thiét bi, vit tw ldp rdp mach da hai ding transistor .

1.3.3 Quy trinh thyc hién.

> Chuan bj va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Kiém tra dong h6 VOM

- Kiém tra s luong, chat luong cac linh kién

>Lip mach.

- Rap cac linh kién transistor, dién trd, tu di€n 1én bang mach trén may.
- Pau ndi cac linh kién theo so d6 nguyén 1y.

- P4u day cip ngudn +5VDC, GND cho mach.

- Néi 2 kénh (CH1 va CH2) ctia may hién song t6i 2 16i ra cia mach
»Van hanh.

- Bat khéa cong tic cip ngudn.

- Piéu chinh cac tham sd Volt-Disp va Time-Disp ctia may hién soéng dé nhan
dugc dang song ctuia dao dong.

- Quan sat va nhan xét vé dang song dién ap.

- Lan luot ndi kénh CH1 cta may hién song téi hai 16i vao Uger va Ugea.
- Quan sat va nhan xét vé dang song dién ap.

- So sanh voi d6 thi dang song theo 1y thuyét.

1.3.4 Kiém tra danh gia.

Muc ti€u Noi dung DPiém
Kién thire Phan‘ 'FlCh duoc nAguyel‘lh hoat ang cua mach 9
da hai ty dao dong dung transistor.
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. Lép rap, kiém tra dugc sy hoat dong cua mach
da hai ty dao dong dang yéu cau k¥ thuat.

- Chu dong, sadng tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi 1am viéc khoa hoc, gon gang.

2.Mach dao d9ng da hai dung cong logic.
2.1. So do nguyén ly.
T"‘Ucc
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Hinh 13.1: So @6 nguyén Iy mach dao dong da hai diing cong NOR

- Machstr dung 2 phan tir NOR. Céac cong logic NOR hoat dong nhu mot
khoa chuyén mach dién tir dong mé. Khi daura & mirc cao twong dwong véi
chuyén machndi daura 1én +Uc, con khi ddu ra & mutc thip twong duong
voi chuyén mach ndi dau ra voi OV (GND).

- Hai dau vao ctaNOR-1va NOR-2 dwgc dau ndi v6i nhau thanh mot 16i
vao va hoat dong nhu céng NOT.

- Diénap duara (Uzo) lay trén daura cia NOR-2 va dong thoi dua mot phan
tin hiéu tré vé dau vao NOR-1 (U11) thong qua tu C.

- bién tré R va tu C tao thanh mach thoi hang quyet dinh thoi gian 14t trang
thai ciaa mach.

- U 1a dién ap chung gitra dau ra cia NOR-1 va dién ap cua NOR-2.

2.2 Nguyén Iy lam viéc.

- Theo so dd nguyén ly thi dién ap ra Uz va dién ap U ludn ddo nhau.

- Xét trang thai ciia mach tai thoi diém tynao d6 rang Uy; dang & murc dién
ap 16n hon muc dién ap ngudng (Ung) 1a mirc dién ap phén chia gitra hai mure
cao (H) va thap (L) dic trung cho 2 murc logil va logicO cua cong logic -->
Ui > Ung ->Up=H=1-->U=L=0-->Uyp=H=1.0 day, tacé thé coi
Uzo = H = logicl = +Ucc ; U = L = logic0 = 0V.

- Gilra U v6i U1r ¢6 mbi lién hé véinhau thong qua dién tro R, do d6 khi U
= 0V (ndi v6i GND) thi Uy; s& giam dan ve OV.

- Trong qua trinh giam, khi U11 giam vé Ung (thdi dién t2) n6 s& nhan muc
logicO-->U; =L =0, U lap tic sé& nhan muc logicl --> U =H = 1. Diéu
nay c6 nghia dién ap U tang dot ngdt tir OV 1én dién ap ngudn +U . --> Dién
ap Uz ciing dot ngodt giam tir +Uge vé OV,

- Su giam dot ngot cua Uy s& duge truyén vé Usy thong qua tu C va do d6 sé
lam Uiy giam ngay vé OV.
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- Sauthoidiémt,, tu C bat daunap dién+U -->ddura NOR-1-->R -->C
-->dauraNOR-2 -->GND. Piénap trén tu C ting dan do d6 ap Uy ciing
ting dan.

- Tai thoi diém ts , khi gia tri Uy dat tdi gid tri Upg, nd s€ nhan muc logicl
-->Up1=H=1,lap titc U s€ nhan muc logicO -->U =0 -->Uyp=H =1,
tuC bat dau qué trinh phong dién (+C --> R --> ddura NOR-1 --> ngudn -->
dauraNOR-2 -->-C). Ngay tai thoi diém dau dongphong cuaty qua R 16n
khlen dién ap Uys ting dot bién va sau d6 giam dan theo thoi gian. Qué trinh
tlep dién sau d6 lai lap lai nhu da xét ¢ thoi diém ban dau.

- Két ludn: Mach ludn c6 su thay d6i trang thai ndi tiép nhau, Uy lién tuc lat
trang thai va két qua ta thu dugc ¢ dau ra mot chudi xung vudng.

- D6 thi thoi gian.

=
3
g

U2|]= Um

k3 k5

Hinh 13.3: Biéu dé thoi gian mach dao déng da hai diing cong NOR

- Chu ky lap T caa xung dau ra Uy chi phu thudc vao hang so thoi gian
phong nap cua ty C tire 1a phy thugc vao trisé cua R va C. Pé diéu chinh tan
sb xung dau ra, nguoi ta thuong str dung R 1a bién tro.
- Gia tri Ung thay d6i thi chi 1a anh hudng dén d6 rong hep cua xung dau ra,
con chu ky 1ip thi khong doi.
- Néu gi4 tri Ung = 1/2 dién ap ngudn thi khi d6 T; = To.
- Chu ky xung dau ra duoc tinh: T = 1,4 RC
2.3. Lip rdp mach.
2.3.1 T6 chtrc thyc hién:
Chia 16p thanh cidc nhém véi 2 sinh vién/nhém.
2.3.2 Bang thiét bi, vat tu.

1T Thiét bi - Vit tu Thong so6 ki thuit S6 hrong
1 | May thuc tap s6 ED-1100A 1may / nhém
2 | IC s6 cong NOR 7402 hodc tuong duong 1 1C/ nhom
3 | Bién tr6 VR (R) 10KQ 1
4 | Tu dien C 10pF 1
3 Day cam dau n6i boc nhya | L=15cm; D=1mm 1 b / nhom
4 | O tiép nguon 220V/5A 1 by/ 4 nhém
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Bdng 13.1 : Bang thiét bi, vt tw lap rap mach da hai ding transistor .

2.3.3 Quy trinh thyc hién.
> Chuan bj va kiém tra cac thiét bi, vat tu theo bang théng ké.
»Phan dinh st dung cac cong logic trong IC
>Lap mach.
- Rép céc linh ki¢n IC, VR, C 1én bang mach trén may
- Bau ndi cac linh kién theo so d6 nguyén 1y.
- Pau day c4p ngudn +5VDC, GND cho mach
»Van hanh.
- Bat khoa cong tic cép nguén
- Quan sat déen LED chdp nhdy bdo tin hi€u ra tai 16i ra U
- bicu chinh VR de thay d6i tan s6 xung ra.
2.3.4 Kiém tra danh gi4.

Muc tiéu Noi dung Pi¢m
Phan tich dwgc nguyénli hoat dong cua mach 2
da hai ty dao dong dung cong logic.

Lép rap, ki€émtra dugc sy hoat dong cia mach
da hai ty dao dong ding yéu cau k¥ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai dd |- Pam bao an toan cho ngudi va thiét bi. 2
- T chuc noi lam viéc khoa hoc, gon gang.

Kién thire

K¥ nang

3.Mach dao dgng da hai dung IC 555

3.1 Gioi thi¢u vée IC555

- IC555 la mot loai linh ki¢n kha la phd bién véi viée dé dang tao duoc xung
vudng va co thé thay dbi tan sé tiry thich, so d6 mach don gian, diéu ché duoc do
rong xung. N6 duge tng dung hau hét vao cic mach tao xung dong cat hay 13
nhirng mach dao dong khac.

- Mot s6 cac thong sb co ban cua 555 co trén thi truong

+ Dién ap nguon cap : (2--- 18)VDC ( Tuy ting loai ctia 555 : LM555, NE555,
NE7555..)

+ Dong dién cung cip : 6mA - 15mA.

+ Di¢n 4p logic & mirc cao : 0.5 - 15V.

+ Dién ap logic 6 murc thap : 0.03 - 0.06V.

+ Cong suét 16n nhit 13 : 600mW.

- Cac dang hinh dang cta 555 trong thuc té:

Ground ¥cc

. Ground
. Trigger
. DOutput
. Reset

. Control
Yoltage

. Threshold
. Discharge
. ¥Yecc (+)

Trigger Discharge

Output Threshold

RN RN =

Control

Reset Yoltage

Loai 8 chéan tron Loai 8 chén vudng
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-Chtrc ndng cua tung chéan cua 555
+ Chin s6 1(GND): chan nbi dat hay chan con goi la chan chung.
+ Chan sb6 2(TRIGGER): Pay 1a chan dau vao thip hon dién ap so sanh va
dugc dung nhu 1 chan chdt hay ngd vao cua 1 ting so 4p.Mach so sanh & day vai
mirc dién 4p chuan 1a 2/3Vec.
+ Chan s6 3(OUTPUT): Chan nay la chan dung dé 1ay tin hiéu ra logic. Trang
thai ctia tin hi€ura dugc xac dinh theo mic 0 va 1. 1 & day la mic cao n6 twong
rmg v6i gan bang Vee néu (PWM=100%) va muc 0 twong dwong v4i OV nhung
ma trong thuc t& mic 0 nay khdng duoc 0V ma nd = (0.35 ->0.75V) .
+ Chan s 4(RESET): Dung lap dinh murc trang thai ra. Khi chan s6 4 ndi masse
thi ngd ra & mic thap. Con khi chan 4 ndi vao murc p cao thi trang thai ngd ra
tiy theo muc ap trén chan 2 va 6.Nhung ma trong mach dé tao dugc dao dong
thuong hay noi chan nay 1én VCC.
+ Chén s S(CONTROL VOLTAGE): Dung lam thay d6i muc ap chuén trong
IC 555 theo cac muc bién ‘ap ngoai hay dung cac dién tro ngoai cho nbi GND.
Chan nay co thé khong ndi cling dugc nhung ma dé giam trr nhiu nguoi ta
thudng ndi chan sb 5 xubng GND thong qua tu dién tur 0.01uF dén 0.1uF cac tu
nay loc nhleu va gitt cho dién ap chuan duoc on dinh.
+ Chén s6 6(THRESHOLD) : 13 m6t trong nhitng chan du vao so sanh dién ap
khac va cling duoc dung nhu 1 chan chét.
+ Chén s6 7(DISCHAGER) : c¢6 thé xem chan nay nhu 1 khoa dién tir va chiu
diéu khién boi mirc logic ctia chan 3 .Khi chan 3 & muc ap thap thi khoa nay
dong lai, nguoc lai thi n6 mo ra. Chan 7 ty nap xd di¢n cho 1 mach R-C Iic IC
555 dung nhu 1 tang dao dong .
+ Chén s6 8 (Vec): Chan cung cap ap va dong cho IC hoat dong. Dién ap cap tir
2V -->18V (Tuy timg loai 555 thap nhat la NE7555).
3.2. So do nguyén ly.

Voo =+{ 5-:-15) VDC

1 | |
T
VA 5 -
HZ 1 UFL.&.
555 : R

L — 5] 3
R tai

. o2 %&LED

] '
+
C =+ Cy j’_
0.01uF

Hinh 13.4 : So d6 nguyén 1y mach dao déng ding IC 555

il

- Pién tré R1, R2 va tu C1 1a mach thoi hiang, khi cap nguon sé& ludn c6 qué trinh
phéng nap dién cua ty C1. Thoi gian phong nap cua tu C1 phu thudc vao cac gia
tri cia R1, R2 va tu Cl1.

- Ty C2 giup cho mach hoat déng 6n dinh.
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- Nguédn cép cho mach tuy thudc thuc té, c6 thé ldy trong pham vi tir (5-:-
15)vVDC
- Chan sd 3 1a chan dua dién 4p dao dong xung ra tai. Chu ky xung dau ra do
thoi hang ctia mach quyét dinh.
3.3 Nguyén ly lam viéc.
- Khi cap nguén cho mach, trong mach ludn xdy ra qué trinh phong nap dién cua
tu C1
+ Puong nap: +VCC -->R1 -->R2 --> C1 -->GND.
+ Puong phong: Ma (+) C1 --> R2 --> chan7 --> qua mach bén trong cua IC -->
GND -->ma (-)C1.
- Trong qua trinh phong nap cua C1, muc dién ap trén chan 2 va 6 sé€ thay doi
theo murc dién ap trén tu C1 va thong qua cac mach so dp bén trong IC dé tao ra
cac ngudng lat trang thai mirc dién ap tai du ra chan sé 3.
+ Khi tu C1 nap, mtc di¢én ap trén C1 ting dan va dat toi ngudng 1at, nd s€ lam
chan s 3 14t trang thai tir mtrc thap 1én mirc cao. Khi chan 3 1én mie dién 4p cao,
n6 s& dong mach dé chan 7 tiép mat (GND), lap tirc tu C1 phong dién.
+ Khi tu C1 phong, mirc dién ap trén C1 giam dan va khi dat t6i ngudng 1at, no
s€ lam chan so 3 lat trang thai tor mlrc cao Xuong mirc thap. Khi chan 3 xubng
mirc dién 4p thap, nd s& mé mach dé chan 7 ngit khoi mat (GND), 1ap tire tu C1
lai dugc nap dién.
+ Qua trinh phéng nap cho tu lién tiép xay ra trong mach vai dién bién lap di lap
lai nhu trén. Két qua muc dién ap trén tran sb 3 lién tuc 14t trang thai va cho ra
cac xung vudng.
- Thoi gian xung ra t6n tai & mic cao phu thudc vao thoi gian nap cho tu C1
Ton = 0,69(R1 + R2)C1
- Thoi gian xung ra t6n tai & mic thap phu thudc vao thoi gian phong tu C1
Toff = 0,69.R2.C1
- Chuky coa xung ddura: T = Ton + Tofr
=0,69.(R1 + R2).C1 + 0,69.R2.C1
=0,69 (R1 + 2R2).C1
- Tan s6 xung dau ra:
1 1 1.44

f=f=0.69(R1+232)><61 ~ (R1+2R2)x (1

- Pé ¢o thé diéu chinh duoc tan sd xung dau ra, nguoi ta thudng thay Ry bang
mot bién trd VR.

[ Hz]

Mot sé cdc thong sé ciia mach dao dong 555
C1 R1 =1k R1 = 10k R1 = 100k
R, = 6k8 R> = 68k R, = 680k
0.001pu 100kHz 10kHz 1kHz
0.01pn 10kHz 1kHz 100Hz
0.1u 1kHz 100Hz 10Hz
1u 100Hz 10Hz 1Hz
| 1ou || 1oHz || 1Hz I 0.1Hz

Bang 13.2 : Bang quan hé giita mot sé gid tri ciia R1, Rz, C1 véi tdn sé xung ra.
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3.4. Ld'p rdp mach.
3.4.1 T6 chtrc thyc hién:

Trién khai thyc hanh ldp rap mach véi timg sinh vién.

3.4.2 Bang thiét bi, vat tu.

TT|  Thiét bi - Vit tw Théng so ky thuat S6 lwong
1 |May hién song haitia  |20MHz 1may/8 SV
2 |Pong ho VOM Tiéu chuan do luong VN 1may/ 2 SV
3 |Bo nguon 1 chiéu U = (0 -:- 30)VDC/2A 1may/8 SV
4 |IC dao dong 555 LM555 hodc twong duong 1
5 |Dé cam IC Pé 8 chan /2 hang 1
6 |Pién tro Ry 3,3 KQ - 0.25W 1
7 |VR 10 KQ - 0.5W 1
8 |Pién tro R3 1 KQ - 0.5W 1
9 |Tu dién C, 10 pF - 16V 1
10 |Tu C 0.01 pF - 16V 1
11 |LED mau 150mA 1
12 |Bang mach da nang (8x12) cm 1
13 | Thiéc han, nhua thong | Thiéc day 0.2 x Im 1
14 Mo han xung 75W/220V 1
15 | Day n6i mach trang thiéc|0.1cm x 1m 1

Bdng 13.1 : Bang thiét bi, vt tie ldp rdp mach da hdi diing transistor .

3.4.3 Quy trinh thyc hién.

> Chuan bj va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Kiém tra hoat dong cua may hién song, déng hé VOM.
- Kiém tra s6 luong va chat luong cac linh kién, vat tu.

>Thiét ké mach lip rap.

- Tim hiéu kich thuéc ctia bang mach lip rap va kich thudc thuc té cua cac linh

kién c6 trong so dd dé phan bd vi tri cac linh kién cho hop 1y.

- V& ky hiéu céc linh kién theo su sap xép tuong (g voéi mit trén bang mach,
cht y dén vi tri cac chan IC555 va cuc tinh cua tu dién.
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- V& 50 do di day két ndi céc linh kién & mét dudi bang mach.
- Nén biéu dién bang hai mau sac khic nhau dé phan bi¢t mach di day ¢ bén dudi
bang mach va phan linh kién di phia trén bang mach (nhu hinh vé€ trén).

>Lap mach.

- X4c dinh vi tri cac linh kién ldp rap trén so do.
- Udn chan linh kién dang yéu cau ky thuat.

- Lip va han dé IC, Ry, Rs3, C,.

- Lip va han LED, C3, VR.

- Han day di mach.

- Cat chan limh kién.

»Kiém tra.

- Kiém tra chat luong cac mdi han.
- Do kiém tra d¢ tiép thong cua mach va chap mach.

»Van hanh.

- Lap IC vao vi tri dé cam.

- Cap ngudn mot chiéu U = 9VDC.

- Quan sat dén bao LED.

- Piéu chinh VR dé nhan duoc tan sd xung ra = 1Hz.
- Po kiém tra xung ra biang may hién song.

3.4.4 Kiém tra danh gia.

Muc tiéu Noi dung Piém
LK . Phan tich duoc nguyénli hoat dong cia mach
Kien thire da hai ty dao d(f)%lgydfmg IC555. i 2
K§ ning Lép rap, kiém tra dugc sy hoat dong cua mach 6
dao dong da hai dung IC555 dung yéu.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chitrc noi 1am viéc khoa hoc, gon gang.
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Bai 14: Mach da hai mét trang thai on dinh.

Muc tiéu:

* Kién thirc:

-Giai thich dugc céu tao, nguyén ly hoat dong cac mach dao dong da hai mot

trang thai 6n dinh.

-Trinh bay dugc cac ng dung ctia mach da hai mot trang thai 6n dinh trong

k¥ thuat

* Ky nang:

- Léprap, stra chira, do kiém dugc cac mach dao dongda hai mot trang thai
6n dinh dang yéu cau ky thuat

* Thai do:

- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:

1. Khai quat chung.

- Mach da hai mot trang thai 6n dinh 1a mach c6 mot trang thai 6n dinh con trang
thai thtr hai 1a trang thai khong 6n dinh hay con goi 13 trang thai tya 6n dinh.

- Trang thai 6n dinh thudong & mic thap (L - logic0), con trang thai twa on dinh s&
& muc cao ( H - logicl).

- Khi mudn mach chuyén doi tir trang thai 6n dinh sang trang thai tya 6n dinh thi
can phai c6 mot tin hiéu kich thich tir bén ngoai mang dén. Con dbi vdi su
chuyén ddi nguoc lai, tir trang thai tya 6n dinh sang trang thai 6n dinh thi su viée
dién ra hoan toan tu dong.

- Thoi gian tya 6n dinh (thoi gian ton tai xung daura) do tham sb ciia mach hoan
toan quyét dinh.

- Céc phan tir tich cuc duoc sir dung dé xay dung mach 1a transistor, cong logic,
khuéch dai thuat toan hoic IC.

2. Mach da hai mét trang thai 6n dinh ding Transistor.

2.1. So dé mach.

O+
Rei Rpy Fao
I
I.:1IL RBE G 'L (0%
oy | ]
Ui (?‘ {_IB1 Ipa ’E) Urso
Q1 _:}/ Ukt é % QE
Uges J%— LUpE2 ;j)

2.2. Nguyén ly lam viéc.

- Trang thai ban dau Q; mé - Q2 khéa nhd Res, Q1 md bio hoa 1am Ucey = Usez =
0V nén Q; khoéa, déy la trang thai 6n dinh bén (goi 14 trang thai doi).

- Tai thoi diém t = to kich thich mot xung dién ap duong ¢ 16i vao 1am mo Qx,
dién thé cuc colecto cua Q giam tir +U xubng gan bang 0V. Budc nhay dién ap
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nay thong qua bo loc tan sb cao Rg1, C dit toan bd dén cuc bazo cia Q1 lam dién
thé & d6 dot bién tir mirc thong (khoang +0,6v) dén mic -E + 0,6v = -E, do d6 Qi
bi khoa lai. Khi d6 Q2 dugc duy tri & trang thai mé nho mach hoi tiép duong qua
Re2 ngay ca khi dién ap vao bang 0. Tu C (ddu qua Re; dén dién thé +E) bat dau
nap dién 1am dién thé cuc bazo Q1 bién ddi theo quy luat :
User = E [ 1 - 2exp( -t/Re1.C )]
- V6i diéu kién ban dau: Ugei(T = to) = -E va diéu kién cudi: Ugex(T -> ) =E.
Q: bi khoa cho téi1 lac t =t1, khi Uger dat to1 gia trl +0,6 khoang thoi gian nay
xac dinh tir diéu kién UBEl(tl) =0 va quyét dinh do dai xung ra tg
ti- to = tx = Re1.C.In2 = 0,7RB1.C
- Sau thoi diém t = t;, Q1 mé va qué trinh hoi tiép duong qua Rez dwa mach vé lai
trang thai ban dau, doi xung vao tiép sau (lic t =t,). Luu y nhiing diéu trinh bay
trén dang khi T > t, > 1, (1x 1a d6 rong xung vao va Ty la chu ki xung vao) va
khi diéu kién trén dugc thoa méan thi ta ludn c6 chu ki xung ra Tra = Ty.
- Pé diéu chinh dugc d6 rong xung ra, nguoi ta thuong thay Rg; bang mot bién
trd VR.
2.3. Ld'p rap mach.
3.4.1 To chuire thuc hién:
Chia 16p thanh cac nhom véi 2 sinh vién/nhom.
3.4.2 Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Thong so ky thuit SO lwong
1 | May thyc tap s6 ED-1100A 1may / nhém
2 | Pong ho VOM Tiéu chuan do luong VN | Imdy / nhém
3 | Transistor n-p-n C1815 hodc tuong duong 2 / nhém
4 Dién trd Rcy, Reo, Re» 5,6 KQ - 0,25w 3/ nhém
5 | bién tr6 Rg;1=VR 20 KQ - 0,5w 1/ nhom
6 | Tudién C 1uF 1/ nhém
7 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 by / nhém
8 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Badng 13.1 : Bang thiét bi, vt ti lap rap mach da hai ding transistor .

3.4.3 Quy trinh thyc hién.

> Chuan bi va klem tra cac thiét bi, vat tu theo bang thong keé.
- Kiém tra dong hé VOM

- Kiém tra s lugng, chét lugng cac linh kién.

>Lip mach.

- Rap cac linh kién transistor, di¢n tro, bién trg, tu dién 1én bang mach trén may.
- Pau ndi cac linh kién theo so do nguyén ly.

- Pau vao kich xung dau vao jac cap suon duong xung.
-Paura cua Q1 va Q2 d4u t6i dén hién thi LED.

- Pau day cap ngudn +5VDC, GND cho mach.

»Van hanh.

- Bat khéa cong tic cip ngudn.

- Quan sat dén LED bao tin hiéu ra tai 16i ra Q1 va Q..

- Nhan nut kich suon duong xung.

- Quan sat dén LED bdo tin hiéu ra tai 16i ra Q; va Q..
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- biéu chinh VR dé thay d6i do rong xung ra theo sy mong mudn.
3.4.4 Kiém tra danh gia.

Muc tiéu Noi dung Piém
Phan tich dugc nguyénli hoat dong cua mach
dao dong da hai mot trang thai on dinh.

Lap rap, kiémtra dugc sy hoat dong ctia mach
K§¥ ning |dao dong dahai mot trang thai on dinh dungyéu| 6
cau ky thuat.

- Chu ddng, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T chuc noi lam viéc khoa hoc, gon gang.

Kién thire

3. Mach da hai m{t trang thai on dinh dung cong logic.
3.1. So do mach.
T"‘Ucc

R

i<
c
il
il
i c l

- Machstrdung?2 phan tir NOR. Cac cong logic NOR hoat dong nhu mdt
khoa chuyen mach dién tr dong mo. Khidéura ¢ murc cao tuong duong voi
chuyén machndi ddura 1én +Uec, con khi ddu ra & mutc thip twong duong
voi chuyén mach ndi dau ra véi OV (GND).

- Hai ddu vao cia NOR-2 dugc ndi vao nhau va hoat dong nhu cong NOT.
- Pién tro R duogc voi +Ucc dé cung cap mirc dién ap cho dau vao NOR-2 va
cung v&i tu C dong vai tro 1a hang sb thoi gian cia mach tire 1a né qui dinh
thoi gian cua trang thai tya on dinh.

- Pién 4p duara (Uy) lay trén daura cia NOR-2 va dong thoi dua mot phan
tin hiéu tro vé dau vao NOR-1 (U11) nham duy tri cho mach hoat dong (s&
xét & phan nguyén ly lam viéc).

- Pién 4p tin hiéu kich thich (Uk) 1a mot xung dwong duoc dua vao 16i vao
con lai cua NOR-1.

- Pién 4p ra (U1o) caa NOR-1 duogc truyén tdi dau vao cia NOR-2 qua tu C.
3.2. Nguyén ly lam viéc.

- Gia thiéttai thoi diém ban dau ti, khi chua c6 dién 4p kich thich tir bén
ngoaitaco Uxe=L =1logic0 =0V, tu C chuwa dugcnap dién --> U; = OV, hai
16i vao cia NOR-2 duoc ndi véi +Ucc qua di¢n tré R nén c6 muc dién ap
cao-->Uy; =H =logicl=+Ucc va do vay dién ap ra cia NOR-2 s& nhén
muc dién ap thap --> Uz = Ura = L = logic0 = 0V --> U1y = L = logic0 =
OV.Diénéapra NOR-1 nhan mtclogicl = H = +Ucc. Nhu vay tu dién C van
chua thé nap dién. Mach s& ton tai & trang thai nay nay néu nhu khong co
mot tac dong nao tir bén ngoai. Pay chinh 1a trang thai 6n dinh cta mach.
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- Tai thoi diémt, , dwa mot xung duong kich thich tai 16ivao -->U=H =1
khién dién ap dau ra cia NOR-1 s& dot ngodt sut vé OV --> U= L = 0V.
Ngay tai thoidiémty nay, tu C chua thé kip nap dién ngay, do d6 Uc = 0V,
muc 0 nay duoc truyén tdi 16i vao NOR-2--> Uz = L = 0V, dau ra NOR-2
s& nhan muc cao --> Uz = Ura = H = 1. Paura Uy di 14t trang thaitc L =0
[én H = 1.
- Sau thoi diém t1 nay, tu C méi bat dau dugcnap dién+Ucc--> R --> C -->
daura NOR-1-->GND, diénap tréntu C (Uc) ting dan trong mot khoang
thoi gian ndo dd tirty -:- to. DAy chinh 14 thoi gian tya 6n dinh ctia mach.
Khi Uz = 1 (tai thoi diém t1 nhu da xét ¢ trén), mirc logicl nay dugce hoi tiép
vé Uiy dé giit cho dién ap daura (U1o) cia NOR-1 duy tri ¢ mire thap (L) bat
ké xung duong kich thich con hay mat. Diéunay dambao cho qua trinh nap
dién cua tu C.
- Tai thb’i diémto, khi dién ap trén tu C du lén va dugce coi la mte logicl = H
thiUz:= H = 1, lap tirc Uzo = Ura = L = logicO = OV --> Mach lai lat trang
thai. Dlen ap U11 lap tirc tré vé mirc loglcO L = 0V, diéu nay khién khién
dién ap ddura cia NOR-1 s& quay tr¢ vé mirc cao --> U= H=1.Tu C
cham dut qua trinh nap va bit ddu phong dién+C --> R --> nguodn --> dAura
NOR-1-->-C. Dong phong lac dau 16n khién dién ap ting dot biéntrén R va
sau d6 dong phong giam dan va khi phong hét dién thi Uc = 0V. Mach tro vé
trang thai nhu ban dau da xét tuac 1a tré vé trang thai 6n dinh.
- Biéu d6 thoi gian

Lt 4 Tie

+—

]

=
2
L 7]

[ ]

e
—
i

(R

L

e

[ ]

e d
—

Uzn=
M

c
=

l.
T

[ ]

C d
—

+ Gitra Ukt v6i U1o va gitra U1 v6i Uzg c6 mot khoang thoi gian tré nao dé.
Vi viy so gitta Ukt v6i Uy s& c6 2 1an thoi gian tré.

+ D¢ mach lam vi¢c dugc binh thuong thi d§ rong xung kich thich phai 16n
hon tong thoi gian tré noi trén Tk > (tr1 + tr2).

+ Do rong xung dau ra (thoi gian tua 6n dinh) phu thudc vao thoi gian nap
cho tu C ttrc 14 phu thudc vao tri s6 ctia R va C. Thuc té dé co thé dleu chinh
dugc d6 rong xung ra, nguoi ta thuong thay dién tro R 1a mot bién tro.
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3.3. Ldp rdp mach.
3.4.1 T6 chure thuc hién:

Chia 16p thanh cidc nhém véi 2 sinh vién/nhém.
3.4.2 Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuét S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC s0 cong NOR 7402 hodc tuong duong 1 1C/ nhém
3 | Bién tré VR 10KQ 1
4 | Ty dién C 10pF 1
3 | Day cam dau noi boc nhya | L=15cm; D=1mm 1 bd / nhom
4 | O tiép ngudn 220V/5A 1 b/ 4 nhom

Bdng 13.1 : Bang thiét bi, vt tie ldp rdp mach da hai ding transistor .

3.4.3 Quy trinh thuc hién.

» Chuén bi va kiém tra cac thiét bi, vat tu theo bang théng ké.
»Phan dinh st dung cac cong logic trong IC

>Lip mach.

- Rép cac linh ki¢én IC, VR, C 1€n bang mach trén may

- Pau nbi cac linh kién theo so d6 nguyén 1y.

- Mot dau vao ctia NOR-1 ddu vao jac cdp sudn duong xung.

- P4u day cip ngudn +5VDC, GND cho mach.

»Van hanh.

- Bat khéa cong tac cip nguon.

- Quan sat dén LED béo tin hiéu ra tai 16i ra Uzo.

- Nhan nut kich suon duong xung.

- Quan sat dén LED bdo tin hiéu ra tai 16i ra Un.

- Piéu chinh VR d¢ thay d6i d6 rong xung ra theo sy mong mudn.
3.4.4 Kiém tra danh gia.

Noi dung Piem
Phan tich dugc nguyénli hoat dong cua mach
dao dong da hai mot trang thai on dinh dung 2
cong logic.
Lép rap, kiém tra dugc sy hoat dong cua mach

Muc tiéu

Kién thire

K¥ ning |dao dong da hai mot trang thai 6n dinh dung| 6
cong logic dung yéu cau ky thuat.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2

- T6 chure noi lam viéc khoa hoc, gon gang.

4. Mach da hai m{t trang thai on dinh dung IC 555
4.1. S0 do mach.
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Hinh 14.4: So' d6 nguyén ly mach da hai mét trang thai 6n dinh ding IC 555

- Pién tro R1, C1 1a mach thoi hang, khi cdp ngudn sé& ludn c6 qua trinh phong
nap dién cua tu C1. Thoi gian phong nap cua tu C1 phu thudc vao cac gia tri cua
R1 va tu CI.

- bién trd R2 ludn cung cip mirc dién ap cao cho chan sb 2 cua IC555.

- Nt nhan khoa K 13 loai thuong ma, khi tdc dong nhan khéa K s& dua chan sb 2
tré vé mirc dién ap thap 1a OV tao ra mot xung am kich thich dua vao chan 2.

- Chan sd 3 1a chan dua dién 4p xung & muc cao khi c6 kich thich xung 4m tai
chan s6 2. Thoi gian ton tai T cta xung ra do thoi hang ciia mach quyét dinh.

- Tu C2 gitp cho mach hoat dong on dinh.

4.2. Nguyén ly lam viéc.

- Khi ¢ trang thai binh thuong, khong c6 tac dong vao nut nhan K, chan s6 2 ludn
c6 muc dién ap cao tu ngudn cap thong qua R2, IC khong lam viéc, dau ra chan
s6 3 ludbng c6 muc dién ap thip, chua c6 xung dua ra.

- Khi nhan khoa K , chan s6 2 cta IC555 trd vé muc dién ap thap 1a 0V , tao ra
sy lat trang thai tai dau vao chan sd 2 tir mirc cao xuéng murc thép, chan sb 3 lap
tirc chuyén trang thai tir mtrc thip 0V 1én mirc cao va ton tai trong mot khoang
thoi gian T nao d6 va sau do6 ty dong trd vé trang thai dau 13 0V bat ké xung kich
thich con hay mat.

- Thoi gian ton tai T ctia xung ra do thoi hang ciia mach quyét dinh.
T=1,1.R1.C; (sec)

Mét vai thong s6 ciia mach mot xung ding IC555

C1l R; =100k | Ri= 330k R: = 560k
10pF 1.1sec 3.63 sec 6.16 sec
100pF 11 sec 36.3 sec 61.6 sec
A70pF 51.7 sec 170.61 sec 289.52 sec

4.3. Lap rap mach.
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3.4.1 T chirc thuc hién:

Trién khai thyc hanh ldp rap mach véi timg sinh vién.

3.4.2 Bang thiét bi, vat tu.

TT|  Thiét bi - Vit tw Théng so ky thuat S6 lrong
1 |May hién song hai tia  |[20MHz 1may/8 SV
2 |[Pong ho VOM Tiéu chuan do luong VN 1may/ 2 SV
3 |B6 nguodn 1 chiéu U = (0 -:- 30)VDC/2A 1may/8 SV
4 |IC dao dong 555 LM555 hodc twong duong 1
5 |Pé cam IC Pé 8 chan /2 hang 1
6 |Pién tro R, 3,3 KQ - 0.25W 1
7 |VR 10 KQ - 0.5W 1
8 |Pién tro Rs 1 KQ - 0.5W 1
9 |Ty dién C, 10 pF - 16V 1
10 |Tu C, 0.01 pF - 16V 1
11 |LED mau 150mA 1
12 [Phim nhan 2 tiép diém 1
13 |Bang mach da nang (8 x12) cm 1
14 | Thiéc han, nhwa thong | Thiéc ddy 0.2 x Im 1
15 Mo han xung 75W/220V 1
16 | Day n6i mach trang thiéc|0.1cm x 1m 1

Bdng 13.1 : Bang thiét bi, vt tie ldp rdp mach da hdi diing transistor .

3.4.3 Quy trinh thyc hién.

> Chuan bj va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Kiém tra hoat dong cua may hién song, déng hé VOM.
- Kiém tra s6 luong va chat luong cac linh kién, vat tu.

> Thiét ké mach lip rap.

Mat trén
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- Tim hiéu kich thudc ctia bang mach lip rap va kich thuéc thuc té cua cac linh

kién c6 trong so dd dé phan bo vi tri cac linh kién cho hop 1y.

- V& ky hiéu cac linh kién theo sy sip xép twong Gmg voi mit trén bang mach,
cht y dén vi tri cac chan IC555 va cuc tinh cua tu dién.
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- V& so d0 di day két ndi cac linh kién & mat dudi bang mach.

- Nén biéu dién befmg hai mau sic khac nhau dé phan biét mach di day ¢ bén duéi
bang mach va phan linh kién di phia trén bang mach (nhu hinh vé€ trén).

>Lap mach.

- X4c dinh vi tri cac linh kién ldp rap trén so do.

- Udn chan linh kién dang yéu cau ky thuat.

- Lép va han dé IC, R2, Rz, Cz, cong tdc nhan K

- Lap va han LED, C3, VR.

- Han day di mach.

- Cét chan limh kién.

>Kiém tra.

- Kiém tra chat luong cac mdi han.

- Po kiém tra d9 tiép thong ctua mach va chap mach.
»Van hanh.

- Lap IC vao vi tri dé cam.

- Cap ngudn mot chiéu U = 9VDC.

- Nhan cong tic K va quan sat dén bao LED.

- Piéu chinh VR dé nhan duoc d6 rong xung ra theo mong muén.
- Po kiém tra xung ra biang may hién song.

3.4.4 Kiém tra danh gia.

Muc ti€éu Noi dung

) Phan tich dugc nguyénli hoat dong cua mach
Kién thirc de}o dong da hai mot trang thai on dinh dung
cong 1C555.

Lép rap, kiém tra duoc sy hoat dong cua mach
Ky nang |dao dong da hai mot trang thai on dinh dung
IC555 ding yéu cau k¥ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai do |- Pam bdo an toan cho nguodi va thiét bi.
- T6 chuc noi lam viéc khoa hoc, gon gang.
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Bai 15: Mach da hai hai trang thai 6n dinh.

Muc tiéu:

- Giai thich dwoc ciutao, nguyén ly hoat dong cac mach dao dong da hai
hai trang thai 6n dinh.

- Trinh bay dugc cac ing dung ciia mach da hai hai trang thai on dinh trong
ky thuét

- Lap rap, strachira, do kiém duogc cac mach dao dong da hai hai trang thai
6n dinh dang yéu cau ky thuat

Noi dung:
1. Khai quat chung.

Cac mach co hai trang thai 6 6n dinh & dau ra (con goi 1a mach trigo) duoc
dic trung boi hai trang thai on dinh bén theo thoi gian va viéc chuyen no tu trang
thai ndy sang trang thai kia (xay ra tirc thoi nho cac vong hdi tiép duong noi bd)
chi xay ra khi dit téi 16i vao thich hop cua nd cac xung dién ap co bién do va cuc
tinh thich hop. Bay la phan tr co ban cau tao nén mot 6 nhd (ghi, doc) théng tin
dudi dang s6 nhi phan.

2. Mach da hai hai trang thai on dinh ding Transistor.
2.1. So d6 mgch.

L)
Re Rea
I
et g, Ry [
_ O 0
Q=U.,, CE} LB Isz _ @) Uno=Q
Uges Uge2
v UI{Hﬂ- ﬂ-Uktz !
o | o9 g’ | g

GND =

Hinh 15.1: So @6 mach da hai hai trang thdi én dinh dung Transistor.

- Q1 va Q2 Ia hai transistor n-p-n ghep lién tiép nhau qua cac vong hdi tiép
duong bang cac cap dién tré R1,R3 va R2,R4.
-Néu :
+ Q1 va Q2 1a 2 transistor cung loai (cung tham sd)
+ RC1 =RC2
+ R1 =R2
+ R3=R4
--> Thi ta ¢6 mach d6i xtng
- Hai 16i vao nhan xung duong kich thich 1a Uktl va Ukt2 dugc dat tén
trong tng 1a S va R nén mach con dugc goi tén 1a mach Trigger RS
2.2. Nguyén ly lam viéc.
- Mach chi c¢6 hai trang thai 6n dinh bén la:

178



+ Q1 mo, Q2 khoda trng voi mirc dién ap ra Ura1 = 0, Ugaz = 1 hay

+ Q1 khoa Q2 mo tmg véi mie dién ap ra Urar = 1, Ura2 = 0.

- Céc trang thai con lai 1a khong thé xay ra (Q1 va Q2 cung khda) hay Ia khong
6n dinh (Q1 va Q2 cung md).

-Q1lvaQ2 khong thé cuing khoéa do ngudn +Ecc khi dong mach s€ dua mét dién
ap duong nhat dinh t6i cac cuc bazo. Q1 va Q2 co thé cting md nhung do tinh
chét dbi xtng khong li twéng ctua mach, chi can mot sy chénh 1éch vo cung bé
gitra dong dién trén 2 nhanh (IB1 # IB2 hay Ic1 # Ic2) théng qua cac mach hoi
tlep duong, d6 chénh léch nay s& bi khoét sau nhanh chong t¢i muirc so d6 chuyén
v€ mot trong hai trang thai 6n dinh bén da néu.

+ Chang han thoat dau Is; > lg, tir d6 Ici > lcz, Cac glam ap am trén colecto cua
Q1 va duong trén colecto ctia Q2 théng qua phan ap R2,R4 hay R1,R3 dua vé
lam lg; > Ig2 dan tGi Q1 mo Q2 khéa.

+ Néu nguoc lai luc dau Ip; < g2 thi s& dan t6i Q1 khoa Q2 mé.

- Tuy nhién, khong néi chic duge mach s& ¢ trang thai nao trong hai trang thai on
dinh da néu. Pé dau ra don tri, trang thai vao tmg vdi khi co ca hai tin hiéu xung
duong kich Uku (S) va Uz (R) trong duong véi R=S=1 1a bi cam. N6i khac di
diéu kién cAm 1a R = S = 0).

- Tur viéc phén tich trén rut ra bang trang thai cua Trigger cho phép xac dinh
trang thai & dau ra cta nd ing voi tat ca cac kha nang co thé cua cac xung dau
vao ¢ bang 15.1. O day chi s n thé hién trang thai hién tai, chi s6 (n +1) thé hién
trang thai twong lai cua dau ra, ddu chéo thé hién trang thai cam. Pau vao R goi
1a dau vao xoa (Reset). Pau vao S goi 1a ddu vao thiét 1ap (Set).

Pau vao Pau ra
Rn Sn I:}|'|+“I ﬁnﬂ
0 0 Qn QO
0 1 1 0
1 0 0 1
1 1 X X

Bang 15.1: Bang chan Iy mo ta hoat dong cua Trigger RS.

2. 3 Ldip rdp mach.
a. NoOi dung:
- Lap mach, khao sat nguyén ly hoat dong ctia mach da hai hai trang thai on
dinh dung Transistor.
- Lap bang chan ly mo ta nguyén ly lam viéc cua mach.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Thong so ky thuat S6 hrong
1 |May thyuc ky thuat dién tir 1may / nhom
2 |May hién séng 2 tia 20 MHz 1may / 4nhém
3 |Transistor n-p-n C1815 hoac tuong duong 2
4 |Dién tré Rel, Rc2 56 KQ -0.5w 2
5 |Pién tro R1, R2 5,6 KQ -0.5w 2
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6_|Dién tro R3. R4 1 KQ - 0.5w 2
7_|Day cam dau ndi boc nhya|L=15cm; D=1mm 1 bd / nhoém
8 |O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 15.2: Bang thiét bi, vt tw khao sat mach han ché noi tié})

d. Quy trinh thyuc hién.

- Chuén bj va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Nghién ctru so d6 nguyén ly.

- Lap mach, khao sat nguyén 1y hoat dong ctia mach da hai hai trang thai 6n
dinh dung Transistor.

+ Cam cac linh kién 1én bang mach theo so do nguyén 1y.
+ PAu ndi mach dién.

+ Cap ngudn 1 chiéu 5VDC cho mach

+ Nbi que do kénh 1 (CH1) va kénh 2 (CH2) cua may hién song voi 16i ra Q va
161 vao S ctia mach.
+ Nhan cong tic dé tao xung kich thich cho mach 1an luot tai 16i vao S va R theo
tung truong hop RS =[00 ; 01 ; 10].

+ Quan sat dang song ra cia mach trén man hinh may hién séng.
- Lap bang chan ly mo ta lai nguyén ly lam viéc ctia mach.

Pau vao DAu ra
Rn Sn I:ln.p"] QFH."I
0 0

0 1
1 0
1 1

Panh gia két qua.

Muc tiéu

NoQi dung

Kién thire

Phan tich dugc nguyénli hoat dong cua mach
da hai hai trang thai 6n dinh dung Transistor.

Ky nang

Lap rap, kiém tra duoc su hoat dong cua mach
da hai hai trang thai on dinh dung Transistor
ding yéu cau ky thuat.

Thai do

- Chu dong, sang tao trong qua trinh hoc tap.
- Pam bédo an toan cho nguoi va thiét bi.
- T6 chtre noi lam viéc khoa hoc, gon gang.

3. Mach da hai hai trang thai 6n dinh dung cdong logic.
3.1 Cdu truc mach.
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Hinh 15.2: Cdu triic mach da hdi hai trang thdi 6n dinh ding cong logic.

- Mach c6 céu trac bang 2 cong NOR 1 va 2.

- R (Reset) : La 16i vao xoa.

-'S (Set) : La 16i vao dit.

-C6216iralan;a.

3.2 Nguyén ly lam viéc:

- Xét nhip thit nhat cho R=1;S=0 Tacd Q=0; 1

- Xétnhip tithaicho R=0;S=1 Tacod Q=1:Q=0

- Xét nhip thtbacho R=0;$=0 Tavancd Q=1;Q=0

--> trang thai tai 2 16i ra nay van giir nguyén trang thaitruéc d6 (nhip thir 3
gitr nguyén nhip thw 2), ta goi la nho trang thai trudc.

- Xétnhip thittwcho R=1;8S=1 Tacé Q=1va Q=1

Nhung sau d6 nhip thir nam, néutalaichoR=0;S =0 thitaildira Q:Qs&
khong thé xac dinh duoc trang thai tin hi¢u cuy thé. Vi vay, dé tranh tinh
trang nay, to hoptinhiuR=1;S =1 khongduoc st dungva duogc goila to
hop cam.

- Bang chan ly

Al
I

Pau vao Pau ra
Rn Sn QI‘H"I ﬁnﬂ
0 0 Gy QO
0 1 1 0
1 0 0 1
1 1 X X

Bdng 15.3: Bang chdn 1) mé ta hoat déng cia Trigger RS diin cong NOR

3. 3 Lip rdp mach.
a. No1 dung:
- Lap mach, khao sat nguyén 1y hoat dong cua mach da hai hai trang thai 6n
dinh dung cong logic NOR.
- Lap bang chan ly mo ta nguyén ly lam viéc cia mach.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ki thuat S6 luwong
1 |May thuc k¥ thuat dién tur 1may / nhom
2 |May hién séng 2 tia 20 MHz 1may / 4nhém
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3 |IC cét}g NOR 7402 hodc tuong duong
7_|Day cam dau ndi boc nhya|L=15cm; D=1mm 1 bd / nhoém
8 |O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 15.2: Bang thiét bi, vt tw khao sat mach han ché noi tié})

d. Quy trinh thyuc hién.

- Chuén bj va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 nguyén ly.

- Lap mach, khao sat nguyén 1y hoat dong ctia mach da hai hai trang thai 6n
dinh dung cong NOR.

+ Cam IC 1én bang mach.

+ PAu ndi mach dién.

+ Cap ngudn 1 chiéu 5VDC cho mach

+ Nbi que do kénh 1 (CH1) va kénh 2 (CH2) cua may hién song voi 16i ra Q va
161 vao S ctia mach.

+ Nhan cong tic dé tao xung kich thich cho mach 1an luot tai 16i vao S va R theo
tung truong hop RS =[00 ; 01 ; 10].

+ Quan sat dang song ra cia mach trén man hinh may hién séng.

- Lap bang chan ly mo ta lai nguyén ly lam viéc ctia mach.

Pau vao Dau ra
Ry Sh e D
0 0
0 1
1 0
1 1 X X

Panh gia két qua.

Muc ti€éu Noi dung Diém

Phéan tich dugc nguyénli hoat dong cua mach
da hai hai trang thai 6n dinh dung cong NOR.
Lap rap, kiém tra duoc su hoat dong cua mach
K¥ ning | da hai hai trang thai 6n dinh dung cong NOR 5
ding yéu cau ky thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho nguoi va thiét bi. 2
- T6 chirc noi 1am viéc khoa hoc, gon gang.

Kién thire
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Bai 16: Mach Trigger schmitt.

Muc tieu:
* Kién thirc:

- Giai thich dwgc cdu tao, nguyén 1y hoat dong mach Trigger schmitt.
- Trinh bay dugc cac rng dung ctia mach Trigger schmitt trong k¥ thuat.

* Ky nang:

- Lip rap, stra chira, do kiém dwoc mach Trigger schmitt dung yéu cau k¥

thuat
* Thai do:
- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:
1. Khai quat chung.

2. Mgch Trigger schmitt dung Transistor.
2.1. So d6 mach.

T +Ecc
Rc1é Rc?
i R1
Ura
T1 j T2
% R2
Uv L l

2.2. Nguyén ly lam vigc.

- Puong dactuyén truyéndat va dang song dién 4p vao ra ctia mach duogc

biéu thi trén hinh vé.

U
el .
4 L
1 I ATTRE i
| 0 - :
P | T J {.';-5,,
U gt l---k ng

- Qua dic tuyén thay rd: Luc ting dan Uvao tir mot tri s6 rat 4m thi:

khi Uv < Udong ; Ura = Uramin
Khi Uv > Udéng ) ,  Ura = Uramax
Lac gidm dan Uvao tir 1 tri s6 duong 16n thi:

khi Uv > Ungat ; Ura = Uramax
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khi Uv < Ungat , Ura = Uramin
- C6 thé giai thich hoat dong cia mach nhu sau: Ban dau T1 khoa (do B1 duoc
dat tr 1 dién &p am 1l6n) T2 moé (do Rc dinh dong lam viéc tir Ec) luc d6 Ura =
UCE?2 b#o hoa = Uramin. Khi tang Uv t6i lic Uv > Udéng T1 md, qua mach hoi
tiép duwong ghép truc tiép tir colecto T1 vé bazo T2 lam T2 bi khoa do dot bién
dién 4p am tu CT1 dua té1, qua mach R1R2 dot bién dién ap duong tai CT2 dua
t4i bazo T1... qua trinh dan t6i T1 mé bio hoa, T2 khoéa va Ura = Uramax, phan
tich tuong tu, mach sé 1at trang thai vé T1 khéa T2 mé luc Uvao giam qua gia tri
Ungit.
Cac gia tri Uvdong va Uvngét do viéc lya chon céc gia tri RC, R1 ,R2 cua so dd
quyét dinh. Hién tugng trén cho phép dung trigo Smit nhu mot bd tao xung
vuong, nhd hdi tiép duwong ma qua trinh 14t trang thai xdy ra tirc thoi ngay ca khi
Uvao bién d6i tir tir Hinh 3.12 ¢) m6 ta mot vi du bién doi tin hiéu hinh sin thanh
xung vudng nho trigo Smit.
2.3. Lip rdp mach.
a. No1 dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach Trigger schmitt dung
Trasistor.
- V& dd thi dang song tin hi€u véi su thay ddi cua cac thong s6 mach.
b. T6 chtrc thyc hién:

Chia 16p thanh cac nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ki thuat S6 luwong
1 |May thyc k¥ thuat dién tr 1may / nhom
2 |May phat ham since 1may / 4nhém
3 |[May hién song 2 tia 20 MHz 1may / 4nhém
4 |Transistor n-p-n C1815 hodc tuong duong 1
5 |DPién trd R2 1 KQ - 0.5w 1
6 |Dbién tr6 R1, Rcl, Rc2 56 KQ -0.5w 3
7 |Day cim dau ndi boc nhya|L=15cm; D=1mm 1 bd / nhom
8 |O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bang 2.3: Bang thiét bi, vt tw khao sdat mach han ché néi tié})

d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 nguyén 1y.

- Lap mach, khao sat nguyén ly hoat dong ciia mach Trigger schmitt.

+ Cam céc linh kién 1én bang mach theo so d6 nguyén 1y.

+ Pau nbi mach dién.

+ Cép nguédn 1 chiéu 5VDC cho mach )

+ Noi que do kénh 1 (CH1) va kénh 2 (CH2) ctia may hién song voi 161 ra cia
mach va 161 vao xung kich.

+ Nhan cong tic dé tao xung kich thich cho mach.

+ Quan sat dang song ra cia mach trén man hinh may hi¢n séng.

- V€ lai dang song tin hi€u.

+ Pua tin hiéu dién ap since véi bién d6 1V, tan s 50 Hz tdi 16i vao kich thich.

184



+ Quan sat dang song ra cia mach trén man hinh may hi¢n séng.
- V& lai dang song tin hi¢u
DPanh gia ket qua.

Muc tiéu Noi dung Pi¢m
Phan tich dugc nguyén 1li hoat dong cua mach 2
Trigger schmitt dung Transistor.

Lép rap, ki€émtra dugc sy hoat dong cia mach
Trigger schmitt dung yéu cau ky thuat.

- Chu ddng, sang tao trong qua trinh hoc tap.
Thai dd |- Pam bao an toan cho ngudi va thiét bi. 2
- T chuc noi lam viéc khoa hoc, gon gang.

Kién thire

Ky nang

3. Mach Trigger schmitt dung IC khuéch dai thuit toan
3.1. So do mach.

Livan M +

Lra “Ura
* & *
Uvd-:'lng Umgafl I—Ivéﬂ
— . ) N
D)
“'Ufﬂ.
" s v
hvao  R1
Ura ~ L,
1 9
—— c)

Hinh 16.3 : Trigger Schmitt kiéu dao (a) va kiéu khéng dao (c) véi cdc dac tuyén
truyén dat twong wng (b) va (d)

3.2. Nguyén ly lam viéc.

- Vi trigo Smit ddo (h 16.3a) khi tang dan Uvao tir 1 gi4 tri am 10n, ta thu duoc

dic tinh truyén dat dang hinh 3.15(b). Tac la:

- Khi Uv ¢6 gia tri 4m 16n Ura = +Uramax trén 16i vao khong dao (P) co

_ Uramax R U

Pmax — R +R vhgat

u

- Tang dan Uvao trang thai nay khong d01 cho t6i khi Uvao chua dat téi Uvngiat .
Khi Uvao [ Uvngat qua mach hdi tiép duong co

Uramln R U

UF'm|n - R R v déng
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va tiép tuc giit nguyén khi Uv tang.
- Khi giam Uvao tir 1 gia tri dwong 16n, cho t61 lic Uv = Uvdong mach mai 1at
1am Ura chuyén tir -Uramin téi + Uramax .
- Pé dat duoc hai trang thai 6n dinh can co diéu kién
R'I
R, +R;

K=1

v6i K 1a hé s6 khuéch dai khong tai cua IC
Khi d6 d6 tré chuyén mach dugc xac dinh boi:

Autré = R— (U -uU = B(Uramax - Uramin )

R1 + Rz ramax ramin )
- V6i tri go Smit khong ddo (h 16.3 ¢) c6 déc tinh truyén dat hinh 16.3 d dang
nguoc vdi dac tinh hinh 16.3 b. Thyc chatso d6 16.3 ¢ c6 dang 1a mot bo so sanh
tong vo1 1 trong s6 hai dau vao duge ndi t6i déu ra (U2=Ura). Tur phuong trinh
can bang dong dién cho nut P c6:

U'uao _ Ura
R R
Suy ra ngudng:
U'-ngén = _&Uramax
v Rz

Uuddan = _E_;Uramin
hay d6 tré chuyén mach xac dinh bai
— R1

ﬂUtrné - R1 (Uramax
Do cach dua dién ap vao t6i 16i vao khong dao (P) nén khi Uv c6 gia tri 4m 16n:
Ura = -Uramin va khi Uv c6 gia tri duong 16n: Ura = +Uramax. Cac phan tich
khéc twong tu nhu voi mach 16.3 a da xét.
- Twong tu nhu so d6 trigo Smit dung tranzito, c¢6 thé dung cac mach trén dé tao
cac xung vudng goc tir dang dién ap vao bat ki (tuan hoan). Khi d6 chu ki xung
ra Tra = Tvdo. Diéu nay dédc bit c6 y nghia khi can stra va tao lai dang mét tin
hiéu tudn hoan véi thong sé co ban 13 tan sb gidng nhau (hay chu ki dong bo
nhau).
3.3. Lip rdp mach.
a. NoOi1 dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach Trigger schmitt dung
khuéch dai thuat toan.
- V& d6 thi dang song tin hi€u véi sy thay ddi cta céc thong sb mach.
b. T6 chirc thuc hién:

Chia 16p thanh cadc nhém véi 3 sinh vién/nhém.

c. Bang thiét bi, vt tu.

-U

ramin )

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |May thyc k¥ thuat dién tr 1may / nhom
2 |May phat ham since 1may / 4nhém
3 |Mady hién séng 2 tia 20 MHz 1may / 4nhém
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4 |ICKDTT LM741 hoac tuong duong 1

5 |Pién trd R1 3.3 KQ - 0.5w 1

6 [Dién tré R2 56 KQ -0.5w 1

7 |Day cam dau no6i boc nhya|L=15cm; D=1mm 1 b6 / nhom
8 |0 tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 2.3 Bang thiét bi, vt tw khdo sat mach han ché néi tié})

d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 nguyén 1y.

- Lap mach, khao sat nguyén ly hoat dong cia mach Trigger schmitt ding
KDTT.

+ Cém cac linh kién 1én bang mach theo so dd nguyén Iy.

+ Pau nbi mach dién.

+ Cép nguon 1 chiéu 5VDC cho mach

+ No&i que do kénh 1 (CH1) va kénh 2 (CH2) ctia may hién séng véi 16i ra caa
mach va 161 vao xung kich.

+ Pua tin hi¢u dién dp since vdi bién do 1V, tan sb 50 Hz t6i 16i vao kich thich.
+ Quan sat dang song ra ciia mach trén man hinh may hién song.

- V¢ lai dang séng tin hi¢u.

+ Thay doi gia tri bién dog, tan s6 cua dién ap since .

+ Quan sat va v¢€ lai dang séng ra cia mach trén man hinh may hién séng

Panh gia két qua.

Muc tiéu Noi dung Diém
LK , |Phantich dugc nguyén li hoat dong cua mach

Kién thire Trigger schmitt dung KDTT. 2
Lép rap, kiém tra duoc su ho‘at dong cua mach 6
Trigger schmitt ding yéu cau k¥ thuat.

- Chu dong, sadng tao trong qua trinh hoc tap.
Thai @9 |- Pam bao an toan cho ngudi va thiét bi. 2
- T chtrc noi lam viée khoa hoc, gon gang.

Ky nang
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Bai 17 : Mach han ché bién d$

Muc tieu:

* Kién thirc:

- Giai thich dugc ciu tao, nguyén ly hoat dong mach han ché bién do.

- Trinh bay duoc cac ng dung cta mach han ché bién do trong k¥ thuat

* Ky nang:

- Lap rap, stra chira, do kiém dwgc cac mach han ché bién d6 dung yéu cau
k¥ thuat

* Thai do:

- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:
1. Khai quét chung.
- Mach han ché bién d¢ 12 mach ma tin hiéu dau ra lap lai tin hiéu d4u vao khi dién ap
dau vao chua vuot qua mdt mot gia tri nao do goi la ngudng cua mach han ché, con
nguoc lai dién 4p dau ra s& gilt nguyén mot gia tri khong d6i khi dién ap dau vao vuot
ra ngoai ngudng han ché ctia mach. Gia tri khong doi do goi 1a mirc han ché.
- Mot mach xén dugc dinh nghia nhu 1a mot mach han ché bién do dién ap boi su cét
bo nhimg thanh phan khong can thiét cua dang séng tin hiu ngd vao. Su cit bo nay
¢6 thé thuc hién bén trén hodc bén dudi cua tin hiéu ngd vao mot muc nao do.
- Mach xén la mt mach hai ctra c6 duong dac tuyén la nhirng duong gay ly twong, co
mot duong nghiéng di qua hodc khong di qua goc toa do, mot hay hai duong nam
ngang c6 nhiém vy loai bo nhimg thanh phan khong can thiét cia tin hiéu ngd vao.
Dién ap tin hi€u ngd ra quan h¢ vai dién &p tin hi€u ngd vao theo phuong trinh:

U = f(Uvéo) ; [ Uo = f(UI)]

Vo
+ Yo
&
Wdo
Vi vde Vi
0 Vde > 1 0 -
Vde
(a) (b)
J:l‘IID ‘:'.-'Il:l
W2 ——
Yo
Wdc ..Vi ;\{i
o Wdc2 1] Vdc
+Wde
(c) (d)
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Wdc2

Vdel
Vdc H Vi I Vi

| 0 |vdel vde?

/ (€) (0

Hinh 17.1: Pdc tuyén truyén dat ciia mét s6 mach han ché bién dg

- Dua vao cu triic mach han ché bién do gém mach han ché bién d6 song song va
mach han ché bién d6 nbi tiép.

+ Mach han ché bién do song song la mach cé phén tr han ché bién d6 ndi song
song vO1 ngo ra.

+ Mach han ché bién d¢ ndi tiép la mach c6 phén t0r han ché bién do ndindi tiép Vo1
ngo ra.

- Theo churc ndng, mach han ché bién do song song va ndi tiép duoc chia lam ba loai
12 mach han ché bién d6 4m, mach han ché bién do duong va mach han ché bién do
hai phia.

+ Mach han ché bién d6 4m 1a mach cét bo phan 4m cua dién ap 16i vao va chi gitr
lai phan duong.

+ Mach han ché bién d¢ duong s& cit bo phan dwong ciia dién ap 16i vao va chi giir
lai phan am.

+ Mach han ché bién d¢ hai phia cit bo ca phan duong va phan am cua dién ap 16i
vao & mot mirc nao do.

2 Mach han ché song song.

2.1 Mach diénl

a. CAu tric mach.

R Va
D

Vi Yo
+

Voo T_

Vi

2
Hinh 17.2 : Cdu tric mach han ché song song- mach dién 1.
b. Nguyén ly lam viéc.

* Nguyén tic dong - md cua Diode:
Goi Valadién the tai anode, Vk 1a dién thé tai cathode. Mach trén c¢6 hai truong hop

Xay ra:
- Truong hop 1: Khi Vi>Vdc --> Va>Vk , diode dan, so d0 mach tr¢ thanh:
o i Va ' 42
D
Vi Vi Vo -->» ¥o = VDC
Voo Tt
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- Truong hop 2: Khi Vi<Vdc -->Va<VKk , diode ngung dan, so dd mach tré thanh:

o O

R Va l
D

Vi Vo --> Vo = Vi

+

Voo

! T

* Biéu d6 dang song:
Cho Vi va Vdc nhu hinh 17.3 Dién 4p ngod ra dugc xac dinh nhu sau:

Vg
Vm

Hinh 17.3: Dang song tin hiéu mach dién 1.

- Khi 0<t<tl: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= Vi.
- Khi t1<t<t2: Vi>Vdc --> Diode dan, thudc trudng hop 1, Vo= Vdc.
- Khi t2<t<t3: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= Vi.
- Khi t3<t<t4: Vi>Vdc --> Diode dan, thudc truong hop 1, Vo= Vdc.

Tir d6 thi ta thdy, khi Vi 16n hon Vdc thi dién 4p ngd ra ludn bang Vdc, khi
Vinho hon Vdc thi dién 4p ngd ra ludn bang Vi. Vi vay, dic tuyén truyén dat cd
dang nhu hinh 17.1a.

2.2 Mach dién 2
a. Céu trac mach.

R Va
D
Vk Vl:l

‘-"Dc_
I C

Hinh 17.4: Cdu triic mach han ché song song - mach dién 2 .

Vi

>

b. Nguyén ly lam viéc.

* Nguyén tac dong - m¢ cua Diode: )

Goi Valadién the tai anode, Vk 1a dién thé tai cathode. Mach trén c6 hai truong hop
xay ra:

- Truong hop 1: Khi Vi>Vdce -> Va>Vk |, diode dan, so d6 mach tré thanh:
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R Va

vi D -=3 Vo = -VDC

Vk Vo
VDC—I%
- Trudng hop 2: Khi Vi<Vde --> Va<VKk, diode ngung dan, so ¢6 mach tro thanh:
o 5 v l O
D

. --> ¥o = ¥j
Vi Vk Vo [¢] i

VDC_
! I G,

* Bicu d6 dang séng.
Cho Vi va Vdc nhu hinh 17.5. Bién ap ngd ra dugc xac dinh nhu sau:
Vg

Vm Wi

0 1

L

Vdc

AM feaeaa S“/.....----w

Hinh 17.5: Dang song tin hiéu mach dién 2.

- Khi 0<t<t1: Vi>Vdc --> Diode dan, thudc trudng hop 1, Vo= Vdc.
- Khi t1<t<t2: Vi<Vdc --> Diode ngung din, thudc truong hop 2, Vo= Vi.
- Khi t2<t<t3: Vi>Vdc --> Diode dan, thudc truong hop 1, Vo= Vdc.
- Khi t3<t<t4: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= Vi.

Tir 6 thi ta thay, khi Vi 16n hon Vdc thi dién 4p ngd ra ludn bang Vdc, khi
Vinho hon Vdc thi dién 4p ngd ra udn bang Vi. Vi vay, dic tuyén truyén dat cd
dang nhu hinh 17.1e.
2.3 Ldp rdp mach.
a. NO1 dung:
- Lip mach, khao sat nguyén 1y hoat dong cua mach han ché song song.
- V& d6 thi dang song tin hi€u véi sy thay ddi cta céc thong sb mach.
b. T6 churc thuc hién:

Chia 16p thanh cac nhém véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng so ky thuit S6 hrong
1 |May thyc k¥ thuat dién tir |ED-1100A 1may / nhém
2 |May phéat xung vudng 1may / 4nhém
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3 |May hién séng 2 tia 20 MHz 1may / 4nhém
4 |Diode 1N1004 1

5 |DPién tré 5,6 QK - 0.5w 1

6 Day cam dau noi boc nhya|L=15cm; D=1mm 1 by / nhém

7 |0 tiép nguon 220V/5A 1 bd/ 4 nhom

Bang 2.3 Bang thiét bi, vt tw khdo sat mach han ché néi tié})

d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 nguyén 1y.

- Lép mach, khdo sat nguyén 1y hoat dong ctia mach han ché song song.
+ Cam cac linh kién lén bang mach theo mach di¢n 1.

+ Pau ndi mach dién.

+ Cap ngudn 1 chiéu thién 4p cho diode véi gia tri 1VDC.

+ Nbi que do cta may hién song tai 16i ra ctiia mach

+ Cap dao dong xung cho 16i vao ciia mach, diéu chinh bién do xung ra 2V; tan

s6 xung ra 100Hz

+ Quan sat dang song ra cia mach trén man hinh may hi¢n séng.
- V& lai dang song tin hiéu voi cac thong sé da cho.

+ Lap lai cac budc trén khi thay d6i mirc dién thién ap cho diode va khi thay doi
bién do dién &p xung vao.

- Lap lai cac budc trén ddi voi mach dién 2
Panh gia két qua.

Muc tiéu

Noi dung Pié¢m

Kién thire

Phan tigh dugc nguyén li hoat dong cuia mach 5
han ché song song.

Lép rap, kiémtra dugc sy hoat dong cua mach 6

Ky nang han ché song song dang yéu ciu k¥ thuat.
- Chu ddng, sang tao trong qua trinh hoc tép.
Thai do0 |- Pam bdo an toan cho ngudi va thiét bi. 2

- T6 chtic noi lam viéc khoa hoc, gon gang.

3. Mach han ché néi tiép

3.1 Mach dién 1.
a. Mach dién

Cr 2

Hinh 17.6: Cdu triic mach han ché néi tiép - mach dién 1.

b. Nguyén ly lam viéc.
* Nguyén tac dong - mo cua Diode:
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Goi Va la dién thé tai anode, Vk 1a dién thé tai cathode. Mach trén c6 hai
truong hop xay ra: N ‘
- Truong hop 1: Khi Va>Vk [ Vi>Vdc, diode dan, so d6 mach trd thanh:

Va Vi

& & <

-

Voc

Vi Vo --> Vo = Vi - VDC

o . O

- Truomg hop 2: Khi Va<Vk [1 Vi<Vdc, diode ngung dan, so 6 mach tr¢ thanh:

Va Vk
o—{ —e

* Biéu d6 dang song.
Cho Vi va Vdc nhu hinh 2.14. Dién 4p ngo ra dugc xac dinh nhu sau:

Va
Vm § -
N % Vde
N AN |
I M\/:B \/
1 ' .
Lo _E L
Vo1 1 | |
41 1 1 '
| | ) '
1 i I |
I | I )
1 | ] '
Vm-Vdc«»JV\-: ------ .IML--- 4
ol 1 2 3 t4

Hinh 17.7: Dang song tin hiéu mach dién 1

- Khi 0<t<t1: Vi<Vdc --> Diode ngung dan, thuoc truong hop 2, Vo= 0V.
- Khi t1<t<t2: Vi>Vdc --> Diode dan, thudc trudong hop 1, Vo= Vi - Vdc.
- Khi t2<t<t3: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= 0V.
- Khi t3<t<t4: Vi>Vdc --> Diode dan, thudc trudng hop 1, Vo= Vi - Vdc.
3.2 Mach dién 2.

a. Mach dién

R Vo

o . O

Hinh 17.6: Cdu triic mach han ché néi tiérp - mach dién 2.

b. Nguyén ly l[am viéc.
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* Nguyén tic dong - mé ctia Diode:

Goi Vala dién thé tai anode, Vk 1a dién thé tai cathode. Mach trén c6 hai
truong hop xay ra:
- Trwong hop 1: Khi Va>Vk [ Vi>Vdc, diode dan, so do mach tré thanh:

Va Vi

o & & O

|
s

. D
Vi Vic Vo -~ Vo = Vi - VDC

= . o

- Trudng hop 2: Khi Va<Vk [J Vi<Vdc, diode ngung dan, so d6 mach tr¢ thanh:

Va Vi
o—_|}—o
. D
Vll Voo R Vo -=* ¥o = 0OV
o . O

* Biéu d6 dang song.
Cho Vi va Vdc nhu hinh 2.18. Di¢n 4p ngd ra dugc xac dinh nhu sau:
Vs

Vm Vi

- —
t1 tz/\ 3 4 t

VNV ovde

m o

Vo

- —————————

|

]

]

]

)

)

]

)

)

—mdme.

A
t4

Hinh 17.9: Dang song tin hiéu mach dién 2

- Khi O<t<tl: Vi>Vdc --> Diode dan, thudc truong hop 1 -->
Vo= Vi - Vdc=Vi + 5.
- Khi t1<t<t2: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= 0V.
- Khi t2<t<t3: Vi>Vdc --> Diode dan, thudc trudng hop 1 -->
Vo= Vi -Vdc= Vi + 5.
- Khi t3<t<t4: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= 0V.
3.3 Lip rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong cta mach han ché n01 tiép.
- V& d6 thi dang song tin hiéu véi sy thay doi cua cac thong sé mach.
b. T6 chirc thuc hién:
Chia 16p thanh cac nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tw Thong so ky thuat S6 lrong
1 |May thyc k¥ thuat dién tr |[ED-1100A 1may / nhom
2 |May phéat xung vubng 1may / 4nhém
3 |[May hién song 2 tia 20 MHz 1may / 4nhém
4 |Diode 1N1004 1
5 |bién tro 5,6 QK - 0.5w 1
6 Day cam dau noi boc nhya|L=15cm; D=1mm 1 b0 / nhom
7 |0 tiép nguon 220V/5A 1 b§/ 4 nhém

Bang 2.3: Bang thiét bi, vat tw khdo sat mach han ché néi tié'p
d. Quy trinh thuc hién.

- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.

- Nghién ctru so d6 nguyén 1y.
- Lip mach, khao sat nguyén Iy hoat dong ctia mach han ché néi tiép.
+ Cam céc linh kién 1én bang mach theo mach dién 1.

+ Pau ndi mach di¢n.

+ Cap ngudn 1 chiéu thién ap cho diode véi gia tri 1VDC.
+ Nbi que do ctia may hién song tai 16i ra ctia mach

+ Cip dao dong xung cho 18i vao ciia mach, diéu chinh bién d6 xung ra 2V; tin

sd 100Hz

+ Quan sat dang song ra cia mach trén man hinh may hi¢n séng.
- V& lai dang song tin hiéu voi cac thong sé da cho.
+ Lap lai cac budc trén khi thay d6i mirc dién thién ap cho diode va khi thay doi
bién do di¢n &p xung vao.

- Lap lai cac budc trén ddi voi mach dién 2

Panh gia két qua.

Muc tiéu

NOQi dung

Kién thire

Phan tich dugc nguyén li hoat dong cua mach

han ché ndi tiép.

Lap rap, klemtra dugcsy hoat dong cua mach 6

- T6 chirc noi 1am viéc khoa hoc, gon gang.

Ky ning han ché ndi tiép dung yéu cau.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai d) |- Dam bao an toan cho nguoi va thiét bi. 2
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Bai 18 : Mach ghim dién ap
Thoigian: 06 gio (LT: 01 gio; TH: 05 gio)
Muc tiéu:
* Kién thire:
- Giai thich dugc cdu tao, nguyén 1y hoat dong mach ghim dién ap.
- Trinh bay dugc cac ing dung cua mach ghim dién ap trong k¥ thuat.
* Ky nang:
- Liép rap, stra chira, do kiém dwgc cac mach ghim dién ap ding yéu cau k¥
thuat
* Thai do:
- Chu ddng, sang tao trong qua trinh hoc tap.

Noi dung:

1. Khai quét chung.

- Mach ghim con duoc goi 1a mach kep, mach dich mirc mét chiéu cua dién 4p tin
hiéu xoay chiéu dat dén mot mirc xac dinh ma khong bi bién dang song tin hiéu.
- Mach ghim dua trén co' s¢ nhu mét mach phuc hdi thanh phan dién 4p mot chiéu.
N6 duogc dung dé 6n dinh mirc nén hodc murc dinh cta tin hiéu xung & mot murc Xac
dinh nao d6 bang hoic khac khong. Nhu vy mach s& ghim tin hiéu ¢ nhimg mirc
mot chiéu khac nhau.

- Dang song dién ap tin hi¢u & dau ra bi dich di mot mac do mot nguén dién ap
khong phy thude duoc cong vao nhung ngudn cong vao khong 16n hon dang song
doc lap.

- Mach ghim cén c6:

+ Tu dién C dong vai trd phan tir tich trit ning luong.

+ Diode D déng vai tro 1a khéa chuyén mach.

+ Nguén mét chiéu dong vai tro tao luwong dich muec.

+ Dién tro R

- Diéu kién ctia mach ghim la gia tri caa R va C phai dwgc chon dé hang sb thoi gian
©=RC phai di 16n dé sut ap trén ty khong qua 1on.

- Nguyén ly lam viéc ctia mach ghim dya trén sy ing dung hién tuong thién ap bing
cach lam cho céc hang sb thoi gian phong va nap ctia tu dién trong mach khéac nhau.
2.Mach ghim dinh trén

2.1 Céu triic mach.

- Cho mach hinh 18.1a, dién ap Vi va Vdc nhu hinh 18.1 b.

o—] : %
cC Va Vi
D
Vi v Voo
v o +
k " i t 1z t3 t4 t5 o
Voo
T =V
o T " "
a) b)

Hinh 18.1: Mach dién va biéu dé thong soé dién dp mach ghim dinh trén.
2.2 Nguyén ly lam viéc.
- Nguyén tac dong - mo cua Diode: ’
Goi Valadién the tai anode, Vk 1a dién thé tai cathode va Vc 1a di€n &p trén tu. Gia
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stt, ban dau dién ap trén tu Vc bf‘?mg khéng. N
- Trong khoang thoi gian 0 <t <tl, ta thay Va > Vk lam diode dan, mach hinh
18.1a tr¢ thanh:

+ -
—| o
r Va
D
Ve oy Vo
+
Voo
= o

- Vo =Vdc --> Tu C nap qua diode nén dﬁy tuc thi, lac nay, Ve = Vi - Vo= Vm -
Vdc

- Trong khoang thoi giantl <t < 2, ta thdy Va < Vk lam diode ngung dan, mach
hinh 18.1a tr¢ thanh:

+ -
—I )t C‘
cC Va
D
Vm i__— vk vD
+
Vo
I o

- Tu C xa qua R. Do R rat 1én nén ty xa khong dang ké --> Vc 1a hang sb
trong subt khoang thoi gian tir t1 dén t2 --> Ve = Vm - Vdc
Ma: Vo = Vi - Vc=-Vm -(Vm - Vdc)=-2Vm + Vdc
- Trong khoang thoi gian t2 <t <t3:
Ta co: -Vi +Vc¢ +Vak +Vdc=0 --> Vak= Vi - V¢ - Vdc
Do trong thoi gian trude tu xa khong dang ké nén tai thoi diém t2 dién ap trén tu
Vc=Vm - Vdc --> Vak= Vi - (Vm - Vdc) - Vdc =Vm - Vm + Vdc - Vdc =0
Luc nay, diode van ngung dan, Vo= Vi - Vc= Vm - (Vm - Vdc)= Vdc
- Ta lam tuong tu cho cac khoang thoi gian khéc.
Tur nhitng trinh bay trén di¢n ap ra cd dang nhu hinh 18.2:
v

.

1] t t2 1 4| th

“mk---

-

0 hal 12 13 t4 th

-[2%m-Voc) = ===

Hinh 18.2: Dang song cua mach ghim dinh trén.
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2.3 Lip rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong cta mach ghim dinh trén.
- V& d6 thi dang song tin hi€u véi sy thay ddi cta céc thong sb mach.
b. T6 churc thuc hién:
Chia 16p thanh cac nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |May thyuc ky thuat dién tir 1may / nhom
2 |May phéat xung vubng 1may / 4nhém
3 |Mady hién séng 2 tia 20 MHz 1may / 4nhém
4 |Diode 1N1004 1
5 |bién tré 5,6 QK - 0.5w 1
6 |Tudién C 1uF 1
7 |Day cam dau ndi boc nhya|L=15cm; D=1mm 1 b6 / nhém
8 |O tiép nguon 220V/5A 1 bd/ 4 nhom

Bdng 2.3: Bdng thiét bi, vt tw khdo sat mach ghim dinh trén
d. Quy trinh thuc hién.
- Chuan bi va kiém tra céc thiét bi, vat tu theo bang thong ké.
- Nghién ctru so d6 nguyén ly.
- Lap mach, khao sat nguyén 1y hoat dong ctia mach ghim dinh trén.
+ Cam cac linh kién 1én bang mach.
+ P4u ndi mach dién theo so do.
+ Cap ngudn 1 chiéu thién 4p cho diode véi gia tri 1VDC.
+ Nbi que do ctia may hién séng vai 16i ra ciia mach
+ Cép dao dong xung cho 18i vao ciia mach, diéu chinh bién d6 xung ra 2V. tin
s6 xung 10Hz.
+ Quan sat dang song ra cia mach trén man hinh may hi¢n séng.
- V¢ lai dang song tin hi€u voi cac thong sb da cho.
- Lap lai cac budc trén khi thay doi mirc dién thién ap cho diode va khi thay d6i
bién do dién &p xung vao

Panh gia két qua.

Muc tiéu Noi dung DPiém

Kién thire Ph.an thch du;’qc nguyén li hoat dong cua mach 5
ghim dinh trén..

K§ niing Laprap, kiémtra dugc sy hoat ddng cia mach 6

ghim dinh trén dling yéu ciu ky thuat.

- Chu dong, sadng tao trong qua trinh hoc tap.
Thai @9 |- Pam bao an toan cho ngudi va thiét bi. 2
- T chttc noi lam viée khoa hoc, gon gang.
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3. Mach ghim dinh duéi
3.1 Cau truc mach.
- Cho mach hinh 18.3a, dién ap Vi va Vdc nhu hinh 18.3b.

I o vy
c Va Wm
D
Vi Vi Vo Voo :t
¥ 0 #1 tz 3 t4 t5
Voo
o T— o —Wm
a) b

Hinh 18.3: Mach dién va biéu dé théng sé dién dp mach ghim dinh duwdi.

3.2 Nguyén Iy lam viéc.

Goi Va la dién thé tai anode, Vk 1a dién thé tai cathode va Ve 1a dién ap trén tu. Gia
sir, ban dau dién 4p trén tu Ve bang khong.

- Trong khoang thoi gian 0 < t < t1, ta thdy Vk > Va lam diode ngung dan, mach
hinh 18.2a tr¢ thanh:

- o
c ¥k .
D
¥m i__— Va Vo
+
Vo
= o

- Ty C nap qua dién trd R c6 gia tri rat 1on nén nap khong déng ké.

+ Vc =0V

+Vo = Vi-Vc=Vi

- Trong khoang thoi gian t1 <t <t2, ta thdy Va > Vk lam diode din, mach hinh
18.2a tré thanh:

— o
s Vi
D
vm p— VEI. vD
+
Voo
- o

- Vo = Vdc -->Tuy C nap qua diode nén ddy tirc thi, lac nay, Vc = Vi - Vo= -Vm -
Vdc
- Trong khoang thoi gian t2 <t < t3:

-+
—il 1 ©
C Vk
D
v 2L Va Vo
+
Voo
I= o

Diode ngung dan, tu xa qua R nén khong dang ké.
- Ve 1a hang so trong khoang thoi gian tir t2 dén t3 va Ve=-Vm - Vdc
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Ma: Vo = Vi - Vc -->Vo=Vm + (Vm + Vdc)= 2Vm +Vdc
- Trong khoang thoi gian t3 <t <t4:
Ta co: -Vi +Vc¢ +Vka +Vdc=0 --> Vka= Vi - Vc - Vdc
- Do trong thoi gian trudc tu xa khong dang ké nén tai thoi diém t3 dién ap trén
tu
Vc= Vm-Vdc. --> Vka=Vi+ (Vm+ Vdc) - Vdc =-Vm + Vm + Vdc - Vdc=0
--> diode van ngung dan.
+ Vo= Vi - Vc=-Vm +(Vm +Vdc)
+ Vo= Vdc
- Talam tuong tu cho céc khoang thoi gian khac. Tt nhiing trinh bay trén dién ép ra
c6 dang:
v

F 1

L

0 t tz L] t4 th

—Vm---

e
-

[2%'m +%oc] W

Wi
Voo Wi

.-

i Mootz 13 t4 15
Hinh 18.4: Dang song cua mach ghim dinh dudi.

3.3 Lip rdp mach.
a. NoOi dung:
- Lip mach, khao sat nguyén Iy hoat dong cta mach ghim dinh dudi.
- V& d thi dang song tin hiéu véi sy thay ddi cta cac thong sé mach.
b. T6 chitc thuc hién:

Chia 16p thanh cac nhém vaoi 3 sinh vién/nhom.
c. Bang thiét bi, vt tu.

TT Thiét bi - Vit tw Théng so ky thuit S6 lwong
1 |May thuc k¥ thuat dién tir 1may / nhom
2 |May phat xung vuéng 1may / 4nhém
3 |May hién séng 2 tia 20 MHz 1may / 4nhém
4 |Diode 1N1004 1
5 |bién tré 5,6 QK - 0.5w 1
6 |Tudién C 1uF 1
7 _|Day cam dau ndi boc nhya|L=15cm; D=1mm 1 b / nhom
8 |0 tiép nguon 220V/5A 1 bo/ 4 nhém
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Bdng 2.3: Bang thiét bi, vt tw khdo sat mach ghim dinh dwdi
d. Quy trinh thyc hi¢n.
- Chuén bj va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Nghién ctru so d6 nguyén ly.
- Lap mach, khao sat nguyén Iy hoat dong ctia mach ghim dinh duéi.
+ Cam céc linh kién 1én bang mach.
+ Pau nbi mach dién theo so do.
+ Cap ngudn 1 chiéu thién 4p cho diode véi gia tri 1VDC.
+ Nbi que do cta may hién song voi 16i ra cua mach
+ Cap dao dong xung cho 16i vao ctia mach, diéu chinh bién d6 xung ra 2V. tan
s6 xung 10Hz.
+ Quan sat dang song ra cua mach trén man hinh may hién song.
- V& lai dang song tin hiéu véi cac thong sé da cho.
- Lap lai cac bude trén khi thay doi mirc dién thién ap cho diode va khi thay d6i
bién d6 di¢n ap xung vao

Panh gia két qua.

Muc ti€u Noi dung Piém
Phan tich dugc nguyén 1li hoat dong cua mach 2
ghim dinh dudi.
Lép rap, kiém tra duoc su hoat dong cua mach 5
ghim dinh dudi dung yéu cau k¥ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai dd |- Pam bao an toan cho ngudi va thiét bi. 2
- T chuc noi lam viéc khoa hoc, gon gang.

Kién thire

K¥ nang
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