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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén céc ngué)n thong tin co
thé dugc phép dung nguyén ban hoic trich dung cho cac muc dich vé dao
tao va tham khao

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

Moi muc dich khac mang tinh léch lac hodc sir dung véi muc dich
kinh doanh thiéu lanh manh s& bi nghiém cam.




KY THUAT XUNG - SO

M3 sb cia mé dun: MD 21
Thoi gian : 90 gio; (Ly thuyét: 53 gio ; Thwc hanh: 97 gic)

MUC TIEU CUA GIAO TRINH

* V¢ kién thirc:

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

- Trinh bay duoc cdu tao, nguyén 1y cac mach sb thong dung nhu: Mach ma
hdéa-giai ma, mach don kénh-phan kénh, mach dém, mach ghi dich, mach
chuyén dbi tin hiéu...

- Phat biéu dugc cac khai niém co ban vé xung di¢n, cac thong sb co ban cua
xung dién, ¥ nghia cia xung dién trong k¥ thuat dién tu.

- Trinh bay dugc cdu tao cac mach dao dong tao xung va mach xu 1i dang

xung.

* Vé ky niing:
- Lép rap, kiém tra dugc cac mach sb co ban trén panel va trong thuc té.

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

* Ve 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 Thue .
TT Tén chwong muc Téng L)'/’ hanh Kiém
i thuyét tra*
) (Bai tap)
Phan 1: K§ thuit s6 100 | 37 59 4
1 | Toéng quan vé k¥ thuat s6. 4 4
2 | Cac cong logic co ban 14 3 10 1
3 | Biéu dién ham dai s6 logic 6 4 2
4 | Biéu thirc logic va mach dién 5 3 2
5 [ Mach ma hoéa - gidi 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 nhj phan 12 3 8 1
9 | Mach ghi dich. 12 3 8 1
10 | B6 nhé ban dan 8 5 3
11 | Mach ADC - DAC 8 5 3
Phin 2: Ky thuit xung 50 16 32 2
12 | Tong quan vé ky thuat xung. 10 8 2
13 | Mach da hai tu 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 do. 6 1 5
18 | Mach ghim dién ap. 6 1 3)
Tong sb 150 53 91 6

* Ghi ch: Gio kiém tra tinh theo gic Thiec hanh




Phén 1: KY THUAT SO
Bai 1 : Tong quan vé k¥ thuit sb

Muc tiéu:

*Kién thirc

- Trinh bay duoc cac khai niém co ban Ve mach tuong tu va mach s6.

- Trinh bay duoc cdu tric cua hé théng sé va ma sd.

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

* Ky nang:

- Chuyén d6i duoc s6 dém giira cac hé dém vé6i nhau.

* Thai do:

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

Noi dung:

LY THUYET:

1. Khai quat chung.
1.1. Khai niém.

a. Tin hiéu.

Tin hiéu ndi chung la mot dai lugng vat ly chira dung théng tin hay dir
liéu va co thé truyén di dugc.

Tin hiéu di€n nodi riéng 1a mot dai luong vat 1y dién (dién ap, dong dién)
chtra dung thdng tin hay dir liéu va c6 thé truyén di v6i khoang cach qua day dan
dién hoac qua birc xa song dién tir ra khong gian tu do.

b. Tin hiéu twong tu.

La dang tin hiéu c6 bién 46 (dién dp, dong dién) bién thién lién tuc
theo thoi gian.

T

t(s]

Hinh 1.1 Dang tin hiéu twong tu (Analog)
c. Hé thong thong tin twong tu.
La mot tap hop cac thiét bi, cac duong truyén dan duoc két ndi voi
nhau nhim muc dich truyén dua tin hi€u ¢ dang tuong tu tu diém nay dén
diém khac qua khoang céach.


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

Nguén tin Xitr Iy tin Cong xuét

Phirdne trivén dan

tuong tu hi¢u tuong phéat
Thiétbi | Xir ly tin Thu tin higu
nhan tin hiéu twong

c. Tin hiéu sb.

La dang tin hiéu c6 bién do (dién dp, dong dién) duoc qui vé hai mirc
gia tri hitu han 1a méc cao (H-high) va mac thip (L-low) twong Gng véi hai
gia tri clia sb nhi phan 1a "0" va "1", nhu vay chung 1a loai tin hi¢u c6 bién
d6 bién thién roi rac theo thoi gian.

Y

0
d. Hé thong thong tin sd.
Hiéu mot cach chung nhat, hé thng thong tin s6 1a mot tap hop cac
thiét bi, cac duong truyén dan duogc két ndi véi nhau nham muc dich truyén
dua tin hiéu & dang s6 tir diém nay dén diém khac qua khoang cach.

Nguén
tin »{ Chuyén | X u 1}/ » COng »  Duong truyén dan
twong tw| | d6i AD tin hi¢u xuat phat
SO
Thiét bi || Chuyén Xu ly Thutin |
nhan tin do6i DA tin hiéu higu
SO

bPé su dung duoc hé théng ky thuat s6 dbi v6i dau vao va dau ra la dang
tuong tu ta can thuc hién cac bude sau day:
- Bién d6i ddu vao twong ty thanh dang sb.
- Xtr 1y thong tin sb.
- Bién d6i dau ra dang s6 vé lai twong tu.

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

Mach s6 ¢6 nhiéu vu diém hon so v6i mach twong tu do d6 mach sb ngay
cang ¢ nhiéu ing dung trong nganh dién ti, cling nhu trong hau hét cac linh vuc
khac.
a. Mot sb vu diém cia k¥ thuat sb:
- Thiét bi s6 d€ thiét ké hon.



- Thong tin duge luu trit va truy cap dé dang va nhanh chéng.
- Tinh chinh xac va do tin cdy cao.
- C6 thé 1ap trinh hoat dong cua hé théng k¥ thuat $0.
- Mach s it bj anh huéng bi nhiéu.
- Nhiéu mach s6 c6 thé dugc tich hop trén mét chip IC.
- Tu phat hién sai va stra sai.
b. Nhuoc diém cua ky thuat sb

Hau hét cac dai luong vat Iy c6 ban chat trong ty va chinh nhimg dai
lugng nay thuong la dau vao va dau ra dugc hé thong theo di, xit 1y va diéu
khién. Nhu vy mudn st dung k¥ thuét s khi lam viéc v6i dau vao va dau ra
dang tuong ty ta phai thyc hién sy chuyén dbi tir tuong tu sang sO sau do lai
chuyén d6i tir s6 sang twong tu, day 13 mot nhuoc diém 16n cua k§ thuat sd.

2. Hé thong s6 va ma sb
2.1. Hé thong soé thdp phén

Hé thap phan — hay con goi 13 hé dém co s6 10. Bao gém 10 chit s6 dém
(ky tir dém) 36130, 1,2, 3,4, 5, 6,7, 8, 9. St dung nhiing chit sé dém nay ta co
thé biéu thi duoc dai luong bat ky.

H¢ thap phan 1a mot hé théng theo vi tri vi gia tri cia mot chit ) trong
day ) phu thudc vao vi tri ctia no.

Vi du: xét s6 thap phan 345. Chit s6 3 biéu thi 3 trdm, 4 biéu thi 4 chuc, 5
12 5 don vi. Xét vé ban chat, 3 mang gia tri lon nhét trong ba chir sb, duogc goi la
chit so c6 nghia 16n nhat (MSD - Most Significant Digit). Chir s0 5 mang gia tri
nho nhat, goi 1a chir s 6 nghia nho nhdt (LSD - Least Significant Digit).

Pé dién ta mot sb thap phan I¢ nguoi ta dung dau chim thap phan dé chia
phan nguyén va phan phan s6.

Y nghia ctia mot s6 thap phan dugc mé ta nhu sau:

x10° x10% | %100 | x10° x10°t | =10 x 103
=1000 |=100) =10 =1 . =01 |=0011 =0.001
84 co Dén Sd eo
nghia chim nghia
16n nhi't thip nhd nhit
( MSD ) phéin (LSD)

Vidu 1: S6 435.568
435.568 = 4x10% + 3x10" + 5x10° + 5x10! + 6x102 + 8x10°3
2.2. Hé thong sé nhi phan.
a. Pac diém.

Hé nhi phan — hay con goi 1a hé dém co sé 2. Bao gdm 2 chir s6 dém (ky
tw dém) 36120, 1,

Trong hé théng nhi phan (Binary system) chi cé hai gia tri s6 1a 0 va 1.
Nhung c6 thé biéu dién bat ky dai lugng nao ma hé thap phan va hé cac hé théng
s6 khac co thé biéu dién duogc, tuy nhién phai dung nhiéu sé nhi phan dé biéu
dién dai lugng nhét dinh.



Tat ca cac phat biéu vé hé thap phan déu c6 thé 4p dung dugc cho hé nhi
phan. Hé nhi phén ciing 1a hé thdng sb theo vi tri. Mbi sé nhi phan déu c6 gia tri
riéng, tuc trong s6, 1a liy thira cta 2. Dé biéu dién mot sb nhi phan 1¢ ta ciing
dung dau chdm thap phan de phan canh phan nguyén va phan 1é.

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

Gid t vi
23 EEN I B a1 P 23 —tﬁ
=2 |=4]=2]=1 . =12 1=14|=1/3
1 1 lolo] . 1 0 ] [— 5 nki
- phdn
Ddn
chim
MSB LsB
thip
phin

Pé tim gid tri thap phan tuong dwong ta chi viéc tinh tong céc tich giira

mdi s6 (0 hay 1) vé6i gia tri vi tri ctia né.

Vidu:

1100101 = (1x 23) + (1x 22) + (0x21) + (0x2°) + (1x21) + (0x22) + (1x 2°9)
=8+4+0+0+05+0+0.125
=12.625

b. Cac qui ude.

Mot con sd trong s6 nhi phan dugc goi 1 bit (Binary Digital). Bit dau
(hang tdn ciing bén trdi) co gia tri cao nhat duoc goi 1a MSB (Most Significant
Bit — bit ¢6 nghia I6n nhat), bit cudi (hang tdn ciing bén phdi) c¢6 gia tri nhd nhat
va duoc goi LSB (Least Significant Bit — bit c6 nghia nhé nhat).

S6 nhi phan c6 8 bit dugc goi la 1 byte, s6 nhi phan c6 4 bit goi la nipple.
Mot nhém céc bit nhi phan n6éi chung dugc goi mét word (tir) nhung thuong
dung dé chi s c6 16 bit, s6 32 bit goi 13 doubleword, 64 bit goi 1a quadword.

Pé thuan tién cho viéc chuyén ddi s ta can phai biét mot sé liy thira
nguyén cta. Lity thira ctia 21° = 1024 dugc goi tit 1a 1K (doc K hay kilo), trong
ngoén nglr nhi phan 1K 1a 1024 chur khong phai 1a 1000. Nhitng gié tri 16n hon
tiép theo nhu:

211=21 210=2K

212 =22 210=4K

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

224=24 20=4 1M =4M

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

232=22 230=41G = 4G

Bang tri gia cua 2"



n A Vit tit
0 1
1 2
2 4
3 8
4 15
5 32
B 54
i 123
a 256
9 512
10 1024 1K
11 20438 2K
12 4096 4K
13 8192 8K
14 15384 15K
15 32743 32K
16 63536 54K
20 1048576 131
24 16777216 1611
30 10773741324 15
32 42949677295 435

Tin hiéu sé va mic dién ap qui dinh thong dung dugc biéu thi thong qua
biéu do thoi gian. Biéu d6 thoi gian dung dé biéu dién sy thay d6i bién do cua tin
hiéu s theo thoi gian, dic biét 1 biéu dién ciia hai hay nhiéu tin hiéu sé trong
cung mot mach dién hay mét hé théng.

Wolts
SV L
1 1
4
bit 1
2
khéng sif dung
0.5%
bit O
oy 0 0 0 iy
Cd ¢ mife dign the i€ bi€u trong thigt bi 8 va bigu dé thdi gian cda fin higu &
Hinh 1.5

2.3. Hé thong sb thap luc phan

Heé théng sb thap luc phan sir dung co s6 16, nghia 1a c¢6 16 ky s6. Hé thap
luc phan dung céc ky sb tir 0 dén 9 cong thern 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 cua hé thong s6 thap luc phan dugc mo ta bang bang sau:



157 157 151 150 151 152 153
=4096 |=256] =16 | =1 . =116 | =1/256 | = 14095
D& chim
MSD thap luc LsD

phin

Méi‘ quan h¢ gifra cac hé théng thap luc phan, thap phan va nhi phan dugc
trinh bay bang bang sau:

Thiplucphin | Thipphin | Mhi phin
o] o] Q000
1 1 0001
2 2 0010
3 3 o011
4 4 0100
5 5 0101
& & 0110
7 7 0111
2 2 1000
9 9 1001
A 10 1010
B 11 1011
Z 12 1100
D 13 1101
B 14 1110
F 15 1111

Khi dém sb thap luc phan, mdi vi tri duge tang 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 tu dém duge minh hoa nhu dudi 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 doi giiva cdc hé dém.
a. Chuyén doi tir hé thap phan sang hé nhi phan

Dung phuong phap 1ap lai lién tuc phép chia cho 2 va ghi lai sé du sau
mdi 1an chia cho dén khi thu dugc thuong sb bang 0. Két qua nhi phan hinh thanh
bang cach viét s6 du theo chiéu tir dudi 1én, bat dau 1a s6 MSB va cudi cing 14 s6
LSB.
Vidy 1:

10



Vidu 2:

Tong quét :

£8i s thap phan 27 thanh sd nhi phan

%le +duo 1 € LSB
§=6+du‘1

AN

=34+ duso

o | o

AN

1+dutl

El
2

%:O+dU1€MSB

ST =11011

B£81 56 thap phan 40 thanh s nhj phan

ﬂ=2ICJ(:lu‘IZJ(—I_SB

2—:10du‘0
2
1o 5 de O
5

0dr 1€ MSE

= 40,,=101000,

£&i 58 thap phéan An thanh s8 nhi phan

Xy + de Ky

Xz + du‘Kl

<« LEB
M

11



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

Tong quat: )
Chuyén doi1 s6 nhi phan Kn.1Kn-2......... K>K1Ko sang s6 thap phan
Kn-1Kn-2... . KoKi1Kp = Kna1.2™ + K222+ 4 K.22 + K2t + K(.20

Vidu 1 : Chuyén dbi sé nhi phan 01011100 sang sé thap phan
01011100¢2)=0.27 + 1.26 + 0.25 + 1.24 +1.23 + 1.2 + 0.2 + 0.2° = 92(10)

Vi du 2 : Chuyén dbi s6 nhi phan 10011010 sang sé thap phan
1001101002 = 1.27 +0.25 +0.2° + 1.24 +1.23 + 0.22 + 1.2 + 0.2° = 15419,
c. Chuyén d6i tir hé thap phan sang hé thap luc phan.

Tuong ty nhu cach do6i tir thap phan sang nhi phan, khi d6i tir thap phan
sang thap luc phan ta ciing ding cach lip lai phép chia cho 16 va ldy sb du cua
phép chia.

Vi du : d6i sb thap phan 76510 thanh s thap luc phan.

Thuc hién phép chia, ta duoc:

Pdi 56 thap phan 765 thanh sé thap luc phan

% _ 474 de 13 (D) € LSD

47

ﬁ = 2 4+ dif 15 “:]' = T6510 = DF24
2

E =0 + dif 2 «— WSD

d. Chuyén doi tir hé thap luc nhi phan sang h¢ thap phan

Mot sb thap luc phan co thé dugc doi thanh sé thap phan twong duong dua
vao dit litu mdi vi tri ky sb thap luc phan c6 trong sb 1a Ity thura 16. LSD c6
trong sb 1 16°, ky sb thap luc phan & vi tri tiép theo c6 s6 mil ting 1én. Quad trinh
chuyén d6i nhu sau:

Vi du : P6i mot s6 thap luc phan 456(16) sang s6 thap phén.
45616y = 4.16° + 5.16' + 6.16°
= 4256 + 516 + 6.1
1024 + 80 + 6
11100
Vi du : Doi s6 thap luc phan 4BE16 thanh sb thap phan.

4BEis = 4.16° + B.16' + E.16°
416> + 11.16* + 14.16°
1024 + 176 + 14

121440
e. Chuyén d6i tir hé thap luc phan sang h¢ nhi phén.

Céch ddi tir sb thap luc phan sang s6 nhi phan ciing glong nhu d6i tir bat
phan sang nhi phan, nghia 1a mdi ky s6 thap luc phan dugc ddi sang gia tri nhi
phan 4 bit tuong duong.

Vi du: Doi s6 8D2(16) sang s6 nhi phan

12



el = 8 D 2

- U I U
= 1000 1101 0010
= 100011010010,

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

Pé d6i 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 tirng nhom 4 bit, mdi nhom duoc
d6i sang ky s thap luc phan twong duong. S6 0 ¢6 thé duoc thém vao dé hoan
chinh 4 bit cudi cung.

Vi du : D6i s6 110011011012 thanh s6 thap luc phan

11001101101, = 0110 0110 1101
_ i 1} 1}
— & &) |
= &5

3. Pai s6 Bool va ham logic co ban.
3.1.Khai ni¢m.

Ham s6 va bién s6 ctia mon dai sé logic khac v6i ham sb va bién sb
ctia mén dai sb thong thuong 14 n6 chi bao gém hai gid tri 1a "0" va "1" va
thuong duoc goi 1a logicO va logicl.

Biéu thirc tong 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 ban ciia bién logic.
C6 3 phép tinh co ban gifra cac bién logic.

- Phép hoi (phép nhan logic).

- Phép tuyén (phép cong logic).

- Phép phu dinh.

a. Phép hoi (phép nhan logic).

Goi x1: X213 hai bién s6 logic, ham sb logic y thuc hién phép hoi gitra
hai bién logic x1; X2 c6 biéu thuc:
Yy=X1A X2 = X1.X2 = X1Xo

Biéu dién bang gian d6 Venn. Trong tip khong gian S véi Smax=1 cO
chtra x1 va X2. Gia tri ciia y la khoang giao nhau gitra x1 va X2

Simax =1

y A 7

13



b. Phép tuyén (phép cong logic).
Goi x1: X2 13 hai bién sb logic, ham sb logic y thuc hién phép tuyén
gitra hai bién logic x1: X2 c6 biéu thirc:
y=X1VX2 = X1+
Biéu dién bang gian d6 Venn. Trong tip khong gian S véi Smax=1 cO
chira x1 VA X2. Gi4 tri cia y 1 bao gdm ca x1 VA X2

Smax =1

y ] ot

c.Phép phu dinh :
~ Goti x 1a bién s0 logic, ham s6 logic y thuc hién phep phu dinh cua
bién logic x biéu thurc:

y =X

Biéu dién bang gian d6 Venn. Trong tip khong gian S véi Smax=1 c0
chirta x . Gia tri cia y nam ngoai x va trong tap S
Smax =1

Trinh tu cta cac phép toan: Phép phii dinh — Phép hoi — Phép tuyén
3.3. Cdc dinh ludt trong dai sé logic.
a. Luat giao hoan.
N+ = Mo+
03 =30 3
b. Luat két hop.
N+ + =0+ + s
N (¥ X)) =03 X s
c. Luat phan bé.
K+ (3 X)) = (0 +22) (50 +X5)
¥ (Hp+¥s = ¥y ¥o + Xy X
d. Luat ghim.
X+(¥ ¥ =%
¥ (K +E) =K
e. Luat dong nhit.
X+ X=X
¥ X X

14



f. Luat hoan nguyén.

|
[
4

g. Pinh luat Demorgan.

N +¥: = K. 5%

T Xz = X +X
h. Luat phu dinh.
W4+H = 1
H.H =0
i.Qui tic tinh v&i hang s6 "0" va "1". _
X+0=X ¥X.0=0 1=0
X+1=1 . 1=X 0=1

Cac dinh luat néu trén duoc dung nhim dé don gian (t6i thiéu hoa)
mdt biéu thirc dai sb logic.
3.4. Bién sé va ham soé trong dai 56 logic.
a. Khai quéat chung.

Biéu thitc ctia ham dai sb logic : Y=F(X1, Xz, ....,Xn)
- Trong d6 X1, X2, ....,.Xn l& céc bién logic (n bién). Mdi bién chi nhan mot
trong hai gia tri 1a "0" hodc "1" hay c6 thé viét Xi = [ 0; 1].
- Ham Y ciing chi nhan mot trong hai gia tri 1a "0" hodac "1" --> Y = [ 0; 1].
b. Bién s logic.

Ta hay xet mbi quan h¢ gitra s6 lugng bién (n) co trong ham logic vai
s6 lwong céc to hop bién phén biét (N) cua ching.
* X6t ham 1 bién — n = 1 — biéu thuc ham Y = f(x) — C6 2 gia tri phan
biét chabiénx 1a{0,1} > N=2=21
* Xét ham 2 bién — n = 2 — biéu thic ham Y = f(x1, X2) — C6 4 t6 hop gia
tri phan biét ciia 2 bién x1, X2 12 {00, 01, 10, 11} - N =4 = 22
* Xét ham 3 bién — n = 3 — biéu thitc ham Y = f(x1, X2, X3) — C06 8 t6 hop
gia tri phan biét cia 3 bién x1, X2, X3 1a {000, 001, 010, 011, 100, 101, 110,
111} > N=8= 28
* Tong quat: Xét ham n bién — biéu thic ham Y = f(x1, X2, ... ,Xn) — C6 2"
t6 hop gia tri phén biét cua n bién x1, X2, X3 ... Xn
Viy néu ham logic c6 n bién ta sé cé 2" t6 hap bién phdn biét.
c. Ham sé logic.

Xét quan hé giita s6 luong bién (n) c6 trong ham logic vdi sb luong
cac ham logic c6 tinh phan biét (M).
* Xét ham 1 bién — n = 1 — biéu thirc ham Y = f(x)

Ta co: ,
Ham Bién 5 X 7| Biéu thirc ham Tén ham
fo(x) 0 0 Y=0 Ham hang s 0
f1(x) 0|1 Y =X Ham theo bién x
f2(X) 110 Y =X Ham phi dinh bién x
fa(x) 1] 1 Y=1 Ham hang s6 1

Nhu vay, d6i voi ham 1 bién ta s& xay dung dugc 4 ham c6 tinh chat
riéng biét — M =4 =22
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* Xét ham 2 bién — n = 2 — biéu thirc ham Y = f(X1, X2)
Taco

Bién 1210101111 Bibu thire ham Tén ham
Ham x1{0O[1[0]1
fo(x1,x2) |0 0]|0|0|fo=0 Hang s6 0
fi(Xe,x2) O[O0 ]0 |1 |fi= Xt.%X Nhén logic (AND )
fo(x1,x2) |0 0[21]0|f= x1.% Cam X2
fa(x1,x2) O] O0[1 (|1 ]|fz= X1 Theo x1
fa(xe,x2) |0 [1]0|0|[fa= Xt.% Cam x1
fs(x1,x2) [0 |10 (|1 ]|fs= X Theo x2
fo(Xe,x2) | O [ 1] 1]0 [fe =Xx2+ Xx1X2= x1® %o |Cong Modul 2 (EX- OR)
fr(xa,%x2) O 1 (1|1 ]|ff= xt+X2 Cong logic (OR)
fo(xt,x2) [1]0]|0 [0 |fs = X1 +x2 Ham Pierce (NOR )
fo(xi,x2) |10 |0 |1]|fy=xa%z+ xix2 = x1® X2 |CONg cling dau (EX-NOR)
fo(Xt, %) | 110 [21]0 |fip= X Phu dinh X2
fu(xe,x2) | 2|02 |1 |fh= xp+X2 Kéo theo x1
fo(X1,x2) |12 12100 |fp=Xx; Phu dinh X1
fia(xe,x2) [ 1|20 |1 |fis= X1+x2 Kéo theo x»
fla(xi, %) [ 1220 |fu=z X%z Ham Sheffer (NAND )
fis(xe,x) [1 1|11 |fs= 1 Hang s6 1

Nhu vay, d6i voi ham 2 bién ta s& xdy dung dugc 16 ham c6 tinh chat
riéng biét - M =16 = 4% = 922,

* Tong quéat : Po6i voi ham ¢ n bién ta s& xay dung dugec 222 ham cd tinh
chat riéng biét
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Bai 2 : Cac cong logic co ban

Muc tiéu:

* Kién thire:

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

- Nhan biét dugc ky hiéu, phan tich dwoc nguyén 1i hoat dong va bang chan
ly ctia cac cong logic co ban.

* Ky nang:

- Lip rap, kiém tra duoc sy hoat dong cac cong logic co ban

* Thai do:

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

Noi dung:
1. Khai quat chung.

Moi ham logic déu c6 thé dugc md ta bdi cac so ddo mach dién tuong
tmg. Cac so d6 nay duoc goi la cac mach logic. Trong thyc té k¥ thuat,
nguoi ta chi dua ra nghién ctru mot s6 ham logic ¢6 tinh chat dic trung nhat
va dugc goi 1a cac ham logic co ban, twong iing véi cac ham logic co ban 1a
cac mach dién logic co ban hay con goi 1a cac phan tir logic co ban, cic cong
logic co ban.

Ky hiéu ciia cdc cong logic chi noi 1én chuc nang logic ma khong noi
1én cau truc bén trong cia mach. Mdi cong logic c6 mot hodc mot vai 16i vao
va thuong chi c6 mot 16i ra.

Muc dién 4p tin hi¢u trén 16i ra dugc xac dinh theo mtc dién ap tin
hiéu tai cac 16i vao va duoc bicu thi bang hai gia tri 1a mutc cao (H - high) va
muc thap (L - low).

2. Cong NOT.

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

a. Khai miém: La mach thuc hi¢n chitc nang cua phép phu dinh logic ¥ =%
b. Ky hiéu.

c. Hoat dong.

Néu dau vao cua mach c6 tin hiéu (logicl) thi & dau ra khong cé tin
hi¢u (logic0) va nguoc lai.

d. Bang chan ly. " {>‘: Y=%

X K
1] 1
1 1]

Hinh 2.1: Ky hiéu, bang chén Iy cong NOT

2.2. Lip rdp, khdo sdt cong NOT.

a. Noi dung:

- Tim hiéu chirc nang, tinh nang ky thuat cua may thue tap s& ED-1100A.
- Lam quen va nhdn dang vé IC s6 chta cong NOT.

- Céc ky hi¢u thong dung trong mach logic.

- Lap mach, khao sat nguyén 1y hoat dong ciia cong NOT.
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- Lap bang chan 1y mo ta hoat dong ciia cong NOT theo mirc dién ap trén cac 16
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chue thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
May thyc tap sb ED-1100A 1may / nhém
IC sb chira cong NOT IC 7404 1 1C/ nhém
Day cam d4u ndi boc nhwa | L=15cm; D=1mm 1 bd / nhém
O tiép ngudn 220V/5A 1 bd/ 4 nhém

PPIWIN(EF

Bdng 2.1: Bang thiét bi, vit tw khdo sdt cong NOT
d. Quy trinh thyc hién.
- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Tim hiéu chirc ning, tinh nang k¥ thuat ciia may thuc tap sé ED-1100A.

000000 00TO00O0O000O0OYC0OO0OOO0O0 O O

0000000 ,00000000,00000000

ED - 1I00A
o
oB
or
| oo

ER e R IRRRRRRRRRRIRRRRRRRRRRIDERRRERERRIRERERRRRRRIRRRRENN]
hIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII am
°+5"\.III s IR ERRRRRRRRIRRRRRERRRRIRRRRRRRRRRIRRRERRRRRRIDERENNN]

dIlIIIlIlIIlIlIlIlIIlIlIIllIIlIIIIIIIIIIIIIIIIIIIIIIII
@ GMND

EEEEEEEEEEEEEEEEEEE NN EEEEEEEEEEEEEEEEEEEESEEEEEEEEENEENEDR

IIIII;IIIIIIIIIIIIIIIII:IIIIIIIIIIIIIIII;IIIIIIIIIIII
R RRR RN RRRRRNRRIRRRERRRRRERINRRRERRRRRIRNRERERRRINRRRRY]I
hIlIIIlIlIIlIlIlIlIIlIlIIllIIlIIIIIIIIIIIIIIIIIIIIIIII
I NN NN NN NN EEEE NN NN NN NN EEEEEEEEN
j EEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEER

oA

Hinh 2.1: Cdu triic bang mdt may thuc tdp sé ED-1100A

* Khu vyc cam linh kién: Bang cdm linh kién bao gdm 4 phan doc 1ap nhau

+ Phan A va D gom hai hang 16 cim lién thong theo chiéu ngang dung dé cap
ngudn hoic cap tin hiéu.

+ Phan B va C gdm cac hang 15 cdm lién thong theo chiéu doc dung dé cam IC
va céc linh kién phdi hop R; C. Vi tri cam IC 13 ving c6 danh dau vach den vai
chan s6 1 bat dau tir ddu cham.

* Khu vyc cip tin hiéu:
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+ 4 jac cap muc dién ap 1a A, B, C, D di kem 4 cong tac gat Ién xudng. Cong tac
gat 1én trén twong Ung voi cAp mirc dién ap cao (H), cong tic gat xudng dudi
trong tmg voi cap muc dién ap thap (L).

+ 2 jac cap tin hiéu kich thich tuong tmg voi suon duong va suon am xung voi
thot dlem kich thich qua cong tic nhan.

+ 3 jic cAp dao dong xung vudng twong tmg la 1Hz; 10Hz; 1KHz

* Khu vuce hién thi:

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

+ LED 7 thanh dé hién thi sb thap phan tu nhién tir 0 dén 9.

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

* Ngudn cip: +5VDC; -5VDC, GND

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

SN 7404 GND
Hinh 2.2: Céu triic IC 7404

- C&c 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

- Lip mach, khao sat nguyén 1y hoat dong cta cong NOT.

Uy Cio 1 rey

Ky #'H
L

Hinh 2.4: Ddu néi khdo sat cong NOT
+ Cam day dau noi tr 1 161 vao cta cong NOT véi 1 Jac cap mue dién ap.
+ Pua cong tac 1én muc cao (H) va xudng muec thap (L).
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+ Quan sat dén LED tai cac chan IC twong tmg véi cong NOT dang khao sat.
Néu dén sang thi mire dién ap 1a cao (H), con dén khong sang thi 1a mic thap (L)
- Lap bang chan 1y m6 ta hoat dong cua cong NOT theo mirc dién ap trén céc 16
vao/ra theo nhu trang thai da quan sat trén.

- So sanh v&i bang chan 1y duogc lap voi bang chan 1y theo 1y thuyét mé ta.

Uv‘ao ) ra

Bdng 2.2: Bang chdn Iy khdo sdt cong NOT

3. Céng OR.
3.1. Ky hiéu, nguyén ly hoat dong, bdang chan Iy.
a. Khai miém: La mach thyc hi€n churc nang cua phép cong logic Y = X1 + X2
b. Ky hiéu.
c. Hoat dong.

Néu mot trong hai dau vao hodc ca hai c6 tin hiéu (logicl) thi 16i ra s&
¢6 tin hiéu.

Con néu ca hai dau vao khong cé tin hiéu thi 16i ra s& khong c6 tin
hi¢u (logicO0).
d. Bang chan ly

Hinh 2.5: Ky hiéu, bang chdn Iy cong OR

3.2. Lip rdp, khdo sdt cong OR.
a. Noi dung:
- Tim hiéu vé IC s6 chta cong OR.
- Lip mach, khao sat nguyén 1y hoat dong cta cong OR.
- Lap bang chan 1y mo ta hoat dong cua cong OR theo mirc dién ap trén cac 16i
vao/ra.
- So sanh v&i 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 tu Thong s6 ky thuit S6 lwong
1 | May thuc tap s6 ED-1100A 1may / nhom
2 | IC sb chira cong OR IC 7432 1 IC/ nhém
3 | Day cam dau ndi boc nhya L=15cm; D=1mm 1 bo / nhdém
4 | O tiép ngudn 220V/5A 1 bd/ 4 nhém

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



d. Quy trinh thyc hién. , ,
- Chuan b1 va kiém tra cac Ehiét bi, vat tu theo bang thong ké.
- Tim hiéu vé IC s6 chira 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 sdt cong OR

- Lap mach, khao sat nguyén 1y hoat dong cta cong OR.

+ Cim day d4u ndi tir 2 16i vao ctia cong OR véi 2 Jic cAp murc dién ap.

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

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

- So sanh v&i bang chan 1y dugc lap voi bang chan 1y theo 1y thuyét mé ta.

le Uv2 Ura

Bdng 2.4: Bdng chadn Iy khdo st cong OR

4. Cong AND.
4.1. Ky hiéu, nguyén ly hoat dpong, bang chdn ly.
a. Khai miém: La mach thyc hién chirc nang ctia phép nhan logic Y = X1.x2
b. Ky hiéu.
c. Hoat dong.

Néu hai dau vao cung c6 tin hiéu (logicl) thi 15i ra s& ¢6 tin hiéu. Con
néu mot trong hai dau vao hodc ca hai khong c6 tin hiéu (logic0) thi 15i ra s&

khong c6 tin hi¢u.
¥z —

d. Bang chan ly

l—*l—*ClCl::"q

-
e = =1
ol =1 =1 =1 L+
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Hinh 2.8: Ky hiéu, bang chén Iy cong AND

4.2. Ldp rdp, khdo sdt cong AND.
a. Noi dung:
- Tim hiéu vé IC s chira cong AND.
- Lip mach, khao sat nguyén Iy hoat dong ctia céng AND.
- Lap bang chan 1y mo ta hoat dong cta cong AND theo mirc dién ap trén céac 16
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chire thue hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC 50 chia cong AND IC 7408 1 1C/ nhém
3 Day cam dau noi boc nhua L=15cm; D=1mm 1 bd / nhém
4 | O tiép nguon 220V/5A 1 bo/ 4 nhém

Bdng 2.5: Bang thiét bi, vt tw khdo sdt cong AND
d. Quy trinh thyc hién.
- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Tim hiéu ve IC s6 chura cong AND (IC 7408).
i U'l."]

Eji
LhnrE

Hinh 2.9: Cau triic IC 7408 Hinh 2.10: Pdu néi khao sat cong AND

SN 7408 GND

- Lip mach, khao sat nguyén 1y hoat dong ctia cong AND.

+ Cam day du ndi tir 2 16i vao ciia cong AND véi 2 Jac cap muc dién ap.

+ Pua cic cong tic 1én mirc cao (H) va xudng mirc thap (L) cho timg truong hop.
+ Quan sat den LED tai cac chan IC tuong tng voi cong AND dang khao sat.
Néu dén sang thi mirc dién ap 1a cao (H), con den khong sang thi 1a mire thap (L)
- Lap bang chan Iy mo ta hoat dong cta cong AND theo mirc dién ap trén céac 16
vao/ra theo nhu trang thai da quan sat trén.

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

Uv1 Uv2 Ura
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Bdng 2.6: Bdng chdn 1y khdo sit cong AND
5. Cong NOR.

5.1. Ky hiéu, nguyén ly hoat dong, bdang chén ly.
a. Khai miém: La mach thyuc hién chirc nang cua phép tinh logic Y =%1+ *2

b. Ky hiéu.
L5 ¥ =X+ X2
o) o—

c. Hoat dong.

PN e o

(=]
-—~n:-—-:-£:_‘:'|
ol —] =

Hinh 2.11: Ky hiéu, bang chdn Iy cong NOR

Néu hai dau vao cung khong co tin hiéu (logic0) thi 16i ra s& c6 tin
hiéu. Con néu mot trong hai dau vao hoic ca hai c6 tin hiéu (logic1) thi 15i ra
s€ khong co tin hiéu.

d. Bang chan 1y (hinh 2.11)

5.2. Ldp rdp, khdo sdt cong NOR.
a. Noi dung:
- Tim hiéu vé IC s6 chtra cong NOR.
- Lip mach, khao sat nguyén Iy hoat dong cta cong NOR.
- Lap bang chan 1y mo ta hoat dong ciia cong NOR theo mirc dién ap trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chue thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap s6 ED-1100A 1may / nhdm
2 | IC s6 chtra cong NOR IC 7402 1 IC/ nhém
3 | Day cam dau ndi boc nhyua L=15cm; D=1mm 1 bo / nhom
4 | O tiép ngudn 220V/5A 1 bd/ 4 nhom

Bdng 2.7: Bdng thiét bi, vt tw khdo sdt cong NOR

d. Quy trinh thyuc hién.
- Chuan bi va ki€m tra cac thi€t bi, vat tu theo bang thong ké.
- Tim hiéu vé IC so0 chura 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: Bdu noi khdo sdt cong NOR

- Lip mach, khao sat nguyén 1y hoat dong cua céng NOR.

+ Cim day d4u ndi tir 2 16i vao ciia cong NOR véi 2 Jic cAp murc dién ap.

+ Pua cic cong tic 1én mirc cao (H) va xudng murc thap (L) cho timg truong hop.
+ Quan sat dén LED tai cac chan IC tuong ung voi cong NOR dang khao sat.

Néu dén sang thi mic dién ap 1a cao (H), con dén khong sang thi la mirc thap (L)

- Lap bang chan 1y 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 v&i bang chan 1y dugc lap voi bang chan 1y theo 1y thuyét mo ta.

Uv1 Uv2 Ura

Bdng 2.8: Bang chén Iy khao sat cong NOR

6. Cong NAND.
6.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thyc hién chirc nang ctia phép tinh logic ¥ =%;. %
b. Ky hiéu.
c. Hoat dong.
Néu mot trong hai dau vao hodc ca hai khong cé tin hiéu (logic0) thi
161 ra s& c6 tin hiéu. Con néu ca hai ddu vao co tin hiéu (logicl) thi 15i ra s&
khong c6 tin hi¢u.

d. Bang chan ly X1 ¥ =Xy %
Ky —— :

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

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

TT Thiét bi - Vat tu Théng s6 ky thuit S6 lwong
1 | May thyc tap sb ED-1100A 1may / nhém
2 | IC 50 chira cong NAND IC 7400 1 1C/ nhém
3 Day cam dau ndi boc nhya L=15cm; D=1mm 1 bo / nhém
4 | O tiép nguon 220V/5A 1 bo/ 4 nhom

Bdng 2.9: Bdng thiét bi, vdt tw khdo sat cong NAND

d. Quy trinh thug hién. , ’
- Chuéan b1 Va} kiém tra cac ‘Ehiét bi, vat tu theo bang thong ké.
- Tim hicu ve IC so0 chtra cong NAND (IC 7400).

Yoo
] Y L l

SN 7400 GND
Hinh 2.15: Cdu tric IC 7402 Hinh 2.16: Pdu néi khao sat cong NOR

- Lap mach, khao sat nguyén Iy hoat dong cua cong NAND.

+ Cam day dau n01 tir 2 161 vao cua cong NAND voi 2 Jac cap murc dién ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng murc thap (L) cho timg truong hop.
+ Quan sat dén LED tai cac chan IC twong tng voi cong NAND dang khao sat.
Néu dén 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 cong NAND theo mirc dién 4p trén céac
16i vao/ra theo nhu trang thai di quan st trén.

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

Uv1 Uv2 Ura

Bdng 2.10: Béng chdn Iy khdo sat cong NAND.

25



7. Cong EX - OR.
7.1. Ky hiéu, nguyén ly hoat dpong, bang chdn ly.
a. Khai miém: La mach thuc hién chirc nang ctia phép tinh logic ¥ =& %z
b. Ky hiéu.
c. Hoat dong.

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

co tin hi¢u (logicl).
¥q Y =¥ &) ¥p
X3 :)E :

d. Bang chan ly

HHDDH

(=
~|o|=|o
O === =]

Hinh 2.17: Ky hiéu, bang chdn Iy cong EX-OR

7.2. Lip rdp, khdo sdt céng EX - OR.
a. Noi dung:
- Tim hiéu vé IC s6 chta cong EX - OR.
- Lip mach, khao sat nguyén 1y hoat dong ctia cong EX - OR.
- Lap bang chan ly mo ta hoat dong cta cong EX - OR theo mirc dién ap trén cac
16i vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chure thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC s6 chira cong EX - OR IC 7486 1 1C/ nhém
3 | Day cam ddu ndi boc nhya | L=15cm; D=1mm | 1 bd / nhém
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bdng 2.11: Bdng thiét b, vit tw khdo sdat cong EX - OR

d. Quy trinh thyuc hién.
- Chuan b1 Ve} kiém tra cac ‘Ehiét bi, vat tu theo bang thong ké.
- Tim hicu vé IC s0 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 tric IC 7486 Hinh 2.19: Pdu néi khdo sdat cong EX-OR
- Lip mach, khao sat nguyén Iy hoat dong ctia cong EX - OR .
+ Cam day d4u ndi tir 2 16i vao ciia cong EX - OR véi 2 Jic cAp muc dién ap.
+ Pua cac cong tic 1én mirc cao (H) va xudng muc thip (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan IC twong tng véi cong EX - OR dang khao sat.
Néu dén sang thi mire dién ap 1a cao (H), con dén khong sang thi 1a mic thap (L)
- Lap bang chan 1y mo ta hoat dong cua cong EX — OR theo muc dién ap trén
céc 16i vao/ra theo nhu trang thai di quan sat trén.
- So sanh v&i bang chan 1y duogc lap voi bang chan 1y theo 1y thuyét mé ta.

le Uv2 Ura

Bdng 2.12: Bdng chan Iy khdo sat cong EX-OR.

8. Cong dém (Buffer)
8.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach thuc hién chirc nang cua phép tinh logic Y = X
b. Ky hiéu.
c. Hoat dong.

Néu dau vao cua mach c6 tin hiéu (logicl) thi ¢ dau ra ciing c6 tin
hi¢u (logicl) va nguoc lai hay ndéi mot cdch khéc tin hi¢u ra 1ap lai dang tin
hiéu vao.

d. Bang chan ly W | V=
X i
1 1
1 1

Hinh 2.20: Ky hiéu, bang chdn 1y con dém(Buffer)

8.2. Lip rdp, khdo sdt cong dém.
a. Noi dung:
- Tim hiéu vé IC s6 chta cong dém.
- Lip mach, khao sat nguyén Iy hoat dong cta céng dém.
- Lap bang chan 1y mo ta hoat dong ciia cong démtheo murc dién ap trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

| TT | Thiét bi - Vit tu | Théng s6 ky thudt | S lwong |
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1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC 56 chira cong dém IC 7407 1 1C/ 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 2.13: Bdng thiét bi, vit tw khdo sdt cong dém

d. Quy trinh thug hién. , ,
- Chuan b1 va kiém tra cac I:hiét bi, vat tu theo bang thong ké.
- Tim hicu vé IC s0 chtra cong dém (IC 7407)

Voo

T[] [z [ o] [#] [¥] Uy S U rey

DD : |/é

1 2113]14 5 6ll7
SN 7407 GND
Hinh 2.21: Cdu tric IC 7486 Hinh 2.22: Bdu néi khdo sat cong EX-OR
- Lap mach, khao sat nguyén ly hoat dong cua cong dém.
+ Cam day dau ndi tir 1 161 vao cia cong dém voi 1 Jac cap muc dién ap.
+ Pua cong tac 1én mirc cao (H) va xudng mirc thap L)
+ Quan sat dén LED tai cac chan IC tuong tng v6i cong dém dang khao sat. Néu
den sang thi mure dién ap 1a cao (H), con den khong sang thi 1a mire thap (L)
- Lap bang chan Iy mo ta hoat dong cta cong dém theo muc dién ap trén céac 16i
vao/ra theo nhu trang thai da quan sat trén.
- So sanh v&i bang chan 1y duogc l4p voi bang chan 1y theo 1y thuyét mé ta.

Uvao U ra

Bang 2.14: Bang chdn 1y khdo sdt cong dém

9. Cong 3 trang thai.
9.1. Ky hiéu, nguyén ly hoat dong, bang chdn ly.
a. Khai miém: La mach dién ma 15i ra ton tai & ba trang thai
- Lbi ra & trang thai mirc dién ap cao (H)
- Lbi ra & trang thai mirc dién ap thap (L)
- Lbi ra & trang thai hd mach c6 tré khang cao (Zcao)
+ Vee
o]

Zcao \ﬁ- Y

Hinh 2.23: Mach tuwong dwong mé ta tinh chat ciia mach 3 trang thdi
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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 hiéu tai 16i vao
diéu khién G. Khi ¢6 tin hiéu cho phép tai 161 vao diéu khién G, mach hoat
dong nhu mot cong dém hodc cong NOT. Khi khong co tin hi¢u cho phép tai
161 vao diéu khién G, 16i ra cia mach ton tai ¢ trang thai trd khang cao.

Mach ba trang thai dugc Gmg dung dé lam phan tir khéng ché trong
duong truyén so lidu, dir liéu s6. Néu ghép hai phan tir 3 trang thai theo
chiéu thuén/ngugc va co tin hiéu cho phép (G) ¢ trang thai d6i nguoc nhau ta
s& c6 dudng truyén tin hiéu theo hai chiéu.

X %\ ¥ x % s ¥ :{\ ¥ X ‘ % Y
G G G G

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

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

Mach ba trang thai dugc Ung dung dé lam phén tor khéng ché trong
duong truyén sb liéu, dir liéu s6. Néu ghép hai phan tir 3 trang thai theo
chiéu thuén/ngugc va co tin hiéu cho phép (G) ¢ trang thai d6i nguoc nhau ta
s& c6 duong truyén tin hiéu theo hai chiéu.

A B A B

| ——® e ——e

G G
Hinh 2.25: Mach irng dung ciia cong 3 trang thdi trong truyén dir liéu

9.2. Lip rdp, khdo sdt cong 3 trang thdi.
a. Noi dung:
- Tim hiéu vé IC s6 chira 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
céc 16i vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chire thue hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong

May thyc tap sb ED-1100A 1may / nhém

IC sb chira cong 3 trang thai | IC 74125; 74126 2 IC/ nhém

Day cam d4u ndi boc nhwa | L=15cm; D=1mm 1 bd / nhém

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

PPIWIN(F

d. Quy trinh thug hién. ,
- Chuéan b1 Va} kiém tra cac ‘ghiét bi, vat tu theo bang thong ké.
- Tim hi€u vé IC s0 chtra cong dém (IC 74125; IC 74126)

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

- Lap mach, khao sat nguyén 1y hoat dong cta 2 loai cong 3 trang thai dbi véi 1an
lugt tung loai IC.

+ Cam day dau ndi tir cac 161 vao cua cong 3 trang thai véi cac Jac cap muc dién
ap trén may thuec tap.

+ Pua cong tac 1én mitc cao (H) va xudng mire thap (L) cho ting truong hop.

+ Quan sat dén LED tai cac chan IC twong tng véi cong 3 trang thai dang khao
sat. Néu dén sang thi muc dién ap 1a cao (H), con dén khong sang thi 13 muc thip
(L)

- Lap bang chan 1y m6 ta hoat dong ctia cong 3 trang thai theo murc dién ap trén
cac 161 vao/ra theo nhu trang thai di quan sat trén.

G| XY

Bdng 2.14: Bang chén Iy khdo sdt cong 3 trang thdi

- Phéi hop 2 loai cong 3 trang thai trong 2 IC dé tao ra dudng truyén tin higu
theo hai chiéu nhu hinh 2.25.
10. Panh gia két qua.

Muc tiéu Noi dung Piém
Nhan biét duge ky hiéu, phan tich dugc nguyén
Kién thirc |1i hoat dong va bang chan ly cua cic cong 16gic| 4
co ban.
Ky ning |Lip rap, kiém tra dugc sy hoat dong cila céc 4
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cong logic co ban.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.

Bai 3 : Biéu dién ham dai s6 logic

Muc tiéu:

* Kién thirc:

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

- Chuyén d6i dugc cac hinh thire biéu dién ciia ham logic

- T4i thiéu duoc ham dai sé logic bang phuong phap thich hop

* Thai do:

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

Noi dung:

1. Biéu dién bang bang chén ly.

- Bang chan 1y 1a mot trong nhitng hinh thtrc dugc st dung nhiéu nhat dé mo
ta mbi quan hé giita ham dai s logic véi cac bién cua no.

- Bang chan ly 1a mot bang dugc 1ap theo hang ngang va cot doc, s6 cot doc
12 s6 luong cua bién va ham, s6 hang ngang la s6 cac t6 hop cac bién theo
biéu thtrc 2" (véi n la s6 lieong bién ciia ham).

- Trong cac hang ngang s& ghi gia tri ciia cac to6 hop bién theo sé nhi phan va
gia tri cua ham tuong ung.

- Trong k¥ thuét sb, cac bai toan thudng dugc cho dudi dang bang chan 1y
hodc néu khong chung ta phai xdy dung bang chan 1y cin ct vao cac dit liéu
va diéu kién dua ra cta bai toan.

Vi du: Bang chan 1y ciia cong logic OR.

X1 '1"'::!{14-}‘:2
o) o—

X

— oo |

Y
0
1
1
1

—_— |

Hinh 3.1: Ky hiéu, bang chdn Iy cong OR
2. Biéu dién bang biéu thirc dai sb logic.
2.1. Dinh Iy.

- Mot ham dai s6 logic bat ky n bién ludn cé thé biéu dién duéi 2 dang:
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+ Dang tuyén chuan tic (TCT).
+ Dang hoi chuan tic (HCT).
- Dang tuyén chuan tic (TCT): La téng cua nhiéu thanh phan, mdi mot thanh
phan 1a tich day du cua n bién.
Vi du: Mot ham dai sb logic 3 bién X1, X2, X3 ¢6 biéu thirc duoc cho
Y = [X1.X2.%3) = X1, Xp. X3 + Xq.Xp. X3 + X1 X3, X3

Biéu thuc dai sb ctia ham Y néu trén duogc viét dudi dang TCT. No la téng
ctia 3 thanh phan, mdi thanh phan 1a tich day du cua 3 bién X1, X2, X3 .
- Dang hoi chuan tic (HCT): La tich ctia nhiéu thanh phan, mdi mot thanh
phan 1a tong day du ciia n bién.
Vi du: Mot ham dai s6 logic 3 bién X1, X2, X3 ¢ biéu thtc duge cho

Y =1 [X1.X2,X3) = [ X+ Xp + Xg)[Xq+ Xp+ X3)[Xq+ Xp+ X3)
Biéu thirc dai sd cua ham Y néu trén duoc viét dudi dang HCT. No la tich
cua 3 thanh phan moi thanh phén 1a tong day du cua 3 blen X1, X2, X3.
2.2, Chuyen déi tiv bang chén Iy sang biéu thirc dai sé.
Trong dai sb logic, viéc chuyén doi qua lai gitra cac cach biéu dién 1a mot
cong viéc thong thuong, vi vdy ta can thiét phai nam chac dugc cac cach
chuyén dbi nay.
2.2.1 Bai toan:
Mot ham dai s6 logic 3 bién X3, Xz, X1 dugc cho bang bang chan ly. Hiy
viét biéu thirc cia ham dudi dang TCT va HCT.

S6 Bién Ham

thap phian | x, [ X, X1 Y
0 0 0 0 0 <--Z1
1 0 0 1 1 <--y1
2 0 1 0 1 <--Yy2
3 0 1 1 X
4 1 0 0 0 <--2
5 1 0 1 0 <--73
6 1 1 0 X
7 1 1 1 1 <--VY3

Bang 3.1 : Bang chan Iy cua bai todan muc 2.2.1

2.2.2. Quy tac viét ham dang TCT:

- Chi quan tdm dén t6 hop bién ma ham co gia tri bang 1.

- S6 1an ham bang 1 1a s tich cua biéu thirc.

- Trong mdi mdt tich, néu gia tri cua bién ma béng 1 thi ta dé nguyén, con
néu gia tri cua bién bang 0 thi ta 1dy pha dinh [Xi=1->Xi: Xi=0->Xj]

- Ham logic s& bang tong cac tich noi trén.

* Viét ham:

Ap dung quy tac trén, ta c6:

- 3 1an ham Y bang 1 --> biéu thirc ¢6 3 tich
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- Tich thir nhat - Y= Xg. X2. ¥
- Tichthir hai = ¥p = X3.Xp.%;
- Tichthir ba : ¥3 = X3.X2.%j
- Ham logic :

Y= f[X3.X0. %)= ¥y + Yot ¥y = Xg. X9 Xy + X3.Xp. % + X3.%p.%4
- Téng quat

Y =1(X3, X2, X1) =Y (15;2;7) voiN=3;6

2.2.3. Quy tic viét ham dang HCT:
- Chi quan tam dén t6 hop blen ma ham c6 gia tri bang 0.
- S6 lan ham bang 0laso tong ctia biéu thuc.
- Trong mdi mot tong, néu gia tri ciia bién ma bang 0 thi ta de nguyén, con
néu gia tri ctia bién bang 1 thi ta lay pha dinh [Xi=0->Xi: Xi=1->X{]
- Ham logic sé& bang tich cac tong nai trén.
* Viét ham:
Ap dung quy tic trén, ta co:
-3 _lén ham Y bang 0 --> biéu thtc c6 3 tong
- Tong thie nhat - Zq= X3+Xp+ X
- Tong thir hai : Zg = Xq+Xo+X,
-Tongthirba : Z3 - f3+-‘*<2+f1
- Ham logic : o . .

Y=f [X3,X2,X1]= Z1.Zz.Z3 = [X3+X2+ X1].[X3+XE+ X1].[X3+XE+ X1]
- Tong quat :

Y = (X3, X2, X1) =[] (0;4;5) v6iN=3;6

3. Biéu dién bang bang cac-no.

3.1. Khai quat chung.

Ciing nhu bang chan 1y, bang cac-nd ciing 1a mot hinh thirc biéu dién thong
dung ctia ham logic, nhung hon thé nita nd con 13 mot phwong tién hiru hiéu
dé rat gon biéu thirc ham logic

3.1.1 Nguyén tic x4y dung bang.

- Néu mét ham logic c6 n blen ta can xay dung mot bang gdm co6 2" 6. Mdi
mot 6 s& twong tng voi mot té hop bién.

- Cac 6 dugc lap s€ theo hang va cot, néu sé b1en 1a chan thi sb hang ngang
va 86 cot doc bang nhau. Néu s6 bién 1a 1¢ thi sé cot nhidu hon sé hang mot
bién.

3.1.2 Cach ghi.

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

- Cac hang va cdt dung canh nhau hodc doi xung nhau chi khac nhau gia tri &
mot bién.

- Trong céc 6 s& ghi gia tri ctia ham ung voi gia tri ciia to hop bién tai 6 do.

+ Péi v6i dang TCT: Gia tri ham bang 0 thi dé trong.

+ Poi v6i dang HCT: Gia tri ham bang 1 thi dé tréng.

3.2. Chuyén doi tir bang chén Iy sang bing cdc-no.

Vi du: Hiy chuyén ddi tir bang chan 1y sang bang cac-nd ¢ Bdng 3.1

- Ghi cho dang TCT
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TXr—_ 00 01 11 10

- Ghi cho dang HCT

X3 X2
X1 00 01 11 10
0 0 X 0
1 X 0

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

- Chl y: Cdch ghi bién va cach doc théng thieong theo thir ty tir trdi sang
phdi, tir trén xuong dwdi.
3.3. Bai tap
- Bai tap 1: Lap bang trang thai, viét biéu thirc, 1ap bang cac-nd cho ham
logic sau
Ya—f(BCA)—Z(O 2;3;4;6)
=1(B,C,A) =] (0; 1; 4; 5; 6)
- Bai tap 2 : Lap bang trang thai, viét biéu thu’c lap bang cac-n6 cho ham
logic sau
Yc=f(X3 X2,X1,X0) =X (0; 1;2; 5; 7; 10; 14; 16)
=1 (D,B,C,A)=> (0;1;2;4;5;8,10) voi N=3;9
- Bai tap 3 Lap bang trang thai, viét biéu thirc, 1ap bang cac-nd cho ham
logic sau
Y1 =1 (X3,X2,X1,X0) =[] (3; 4; 6, 7; 8, 9; 12; 13; 14)
Y.=1(D,B,C,A) =] (1;5;6;7; 11; 13) voi N =12; 15

4. T6i thiéu ham dai s6 logic
4.1. Téi thiéu bang phwong phdp dai sé.
4.1.1 Khai ni¢m:
- THi thiéu ham dai s logic 1a phuong cach dua ham vé dang t01 gian nhat
- Téi thiéu bang phuong phap dai s6 la cach thuc dua ham vé dang toi gian
thong qua viéc blen dbi truc tiép cac thanh phan trong biéu thirc nham giam
luge mot cach tdi da cac thanh phan va céc bién trong ham.
- Viéc rat gon ham dugc thuc hién trén co so cac dinh ly vé ham logic.
4.1.2 Phuong phap tién hanh
Vi du 1: Téi thiéu biéu thire dai s logic sau
vy = A.X + A.x + A.X

- Biéu thirc ham y c6 3 thanh phan
- Dung luat phan bd dé nhom thanh phan 1 véi 2 va 1 véi 3 ta s& ¢o:

vy = X(A + A) + A(X + X)
- Ap dung phép phu dinh véi cac thanh phan trong ngodc cudi cung ta cé:

Yy = X + A
Vi du 2: T6i thiéu biéu thirc dai so logic sau
Y = X1+ X1X2¥X3+ (X1 +X1X2X3) (X1 +X1X2X3)

- Dung luat phan bd dé pha ngodc cua biéu thic, ta c6
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Y=X1+X1X2X3+X1X1+X1X1X2X3+X1X0X3X1+X1X2X3X1X2X3

- Dung luat dong nhat va phép pha dinh, ta c6
Y=X1+X1X2¥3+X1¥1 +X1X1X2X3+X1X2X3X1+X1X2X3X1X2X3
Y=X1+X1X2X3+X1 + 0 + 0 + 0
Y=X1+X1X2¥3

- Dung luat phan bd va phép phu dinh, ta c6 biéu thirc cudi cung rit gon
¥=(X1+X1) (X1+X2%3)
Y= X1+X2X3

4.2. Téi thiéu bang bdang cdc-nob.

4.2.1 Viét ham tir bang cdc-nd

Vi du 1: Hay viét bi€u thirc dai s0 ctia ham logic cho bang bang cac-nd

X3 X2
X1 00 01 11 10
o[ 1 1
1] 141 |41 []x
vi Ty lys

Y=f (X3X2 X1) = ¥1+¥2+¥3+¥4 = X3X2X1+X3XoX1+ X3X2X1+X3X2X1
Vi du 2: Hay viét biéu thirc dai s6 ctia ham logic cho bang bang cac-nd
X3 X2
X1 00 01 11 10
0 0 0

A

150 [T 11T [«
20 'z z3

Y=f (X3X2X1) = z1+z2+z3 = (X3+ X2+ X1)(X3+ X2+ X1)(X3+ X2 + X1)
4.2.2. Qui tac viét tdi gian.
a. Qui tac 1: Néu 2 6 dung canh nhau hoac doi xtrng nhau c6 chtra toan sé 1
(hodac so 0) thi ta c6 thé két hop dé laoij di 1 bién.

Vi du:
X3 Xo
X1 00 01 11 10
0|[1 1]
1 / 1 E
lys ly,
¥y = X2X1
¥a = X2X1

—> ¥=F(X3X2X1) = ¥1+¥2 = X2X1+X2X1

b. Qui tic 2: Néu 1 hang hroeflc 1 c¢ot hoac 74 Q ding lif:n nhau hoég 4064 goc
c6 chura toan s6 1 (hodc so 0) thi ta c6 thé két hop dé loai di 2 bién.
Vi du:

X3 X2 3 X2
X1Xo 00 01 11 10 X1Xo o0 01 11 10
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00

o1((1 | 1]1] 1]

11

10

¥Y=f (X3X2X1¥X0)=X1Xo

( loai bién Xz, Xz )

X3 X2
X1Xo 00 01 11 10

00

ol (] 1)
1nila 1)

10

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

00 (1)
01 1
11 1
10 1)

Y=F(¥3X2X1X0)=X3X2
( loai bién X1, Xo )

3 X2

XiXo~_ 00 01 11 10
00 1] (1 |
01
11
_10] 1] 1 |

Y=Ff(X3X2X1X0)= X2Xo0
( loai bién Xz, X1)

c. Qui tic 3: Néu 2 hang hodc 2 cot diung lién nhau, 2 hang ¢ hai bién 2 cot &
hai bién c6 chura toan s6 1 (hodc so 0) thi ta c6 thé két hgp dé loai di 3 bién.

Vi du:

X3 X2
X1Xo 00 01 11 10

00(1 1| 1 1)

01L1 1|1 1J

11

10

Y=F(X3X2X1X0)=%X1
( loai bién Xz, Xz, Xo)

X3 Xz
X Xo~_00 01 11 10]

00\0 0O |0 0/

01

3 X2
X1Xo 00 01 11 10
00|(1 | 1
0111 1
111 1
10/ | 1
Y=f(X3X2X1X0)= X3
( loai bién Xz, X1, Xo)
3 X2
X1Xo 00 01 11 10
00| 0) 0
01| O 0




11 11| O 0

10 / 0] 0] 0 o\ 10| 0 0
[ |
Y=f(X3X2X1Xo0)= %o ¥Y=f({X3X2X1X0)= X2
( loai bién Xz, Xz, X1 ) ( loai bién Xz, X1, Xo)

4.2.3. Bai tap.
T4i thiéu cac ham logic sau :
- Bai tap 1:
Ya=1(B,C,A)=>

5 25
Yy =f(B,C,A)=T] (0; 1

(0
(0;

b
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- Baitap 2 :

Yo =1 (X3,X2,X1,X0) = (0; 1; 2; 5; 7; 10; 14; 16)
Ye=f(D,B,C,A)=> (0;1;2;4;5;8,10) v6iN=3;9
- Baitap 3 :
Y1 =1 (X3,X2,X1,X0) =[] (3; 4, 6, 7; 8, 9; 12; 13; 14)
Y.=f(D,B,C,A) =[] (1;5;6;7;11; 13) v6i N=12; 15

Bai 4 : Biéu thirc logic va mach dién

Muc tiéeu:

* Kién thire:

- Giai thich duoc y nghia méi quan hé gitra biéu thirc logic va mach dién.
* Ky nang:

- Xay dung duoc biéu thuc logic hodc mach dién tur cac diéu kién ban dau.
* Thai do:

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

Noi dung:
1. XAy dwng biéu thirc logic tir mach dién cho truéc.
1.1 Khai quat chung.
- Mach dién logic dugc chia lam 2 loai co ban
+ Mach logic t6 hop (Combination circuits).
+ Mach logic tuan tu (Sequential circuits).
- So dd téng quat cia mdt mach dién logic bat ky dugc mo ta :

Xg #— Yo
Xy o0 Y

1
X, Mach Y,
. : logic
Xp1%5 Ym-1
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Hinh 4.1: so do tong qudt ciia mach logic.

Theo so db tong quat, mach logic cé :

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

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

- Néu mach logic thugc loai mach to hop thi n6 chi c6 mot dac diém duy
nhét 1a cac 16i ra chi phu thudc vao cac 16i vao. Moi quan hé giita cac 16i ra
v6i cac 161 vao duoc mo ta thong qua nhiéu hinh thirc nhung co ban nhat van
la thong qua phuong trinh dai s6 logic (bzeu thirc logic), trong do:

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

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

Nhu vay mach s& c6 m phuong trinh, mdi phuong trinh s& cé n bién.

Yo =T (Xo; X1; X2; ... ; Xn-1)

y1 =Tf(Xo; X1; X2; ... ; Xn-1)

y2 =T (Xo; X1; X2; ... ; Xn-1) Yj =1 (Xo; X1; X2; ... ; Xn-1)
......................................... j=0-:- (m-1)

Ym-1 = T (Xo; X1; X2 ..vv § Xn-1)

- Trong k¥ thuat s6 noéi riéng va k¥ thuat dién ta noi chung, viéc tim hiéu
nguyén 1y lam viéc ciia mot mach dién nao d6 1a mot van dé quan trong, nhét
1a nhirng mach dién ta moi lam quen ma chua co dugc su thuyet minh day
du, qua su phan tich mach dién, ta moi hiéu rd va sau sic hon vé nguyén ly
lam vi€c, vé chirc nang cy thé cua mach dién va tir do co thé cho phép ta co
nhiing giai phap thiét thyc hon vé viéc ung dung, vé viéc can thiép stra doi,
cai tién mach dién dé nang cao tinh ning cua mach.

- Viéc xay duyng biéu thtc logic tir mach dién cho truéc chinh Ia bai toan
phan tich mach dién.

- Bai toan phan tich la bai toan tur cac so d6 mach dién logic cho trude ta
phai xac dinh dugc cac moi quan h¢ cua tung 161 ra véi céc 16i vao, cac mbi
quan h¢ nay co thé dugc mo ta bang cac biéu thire logic, bang bang chan 1y,
bang dang song tin hiéu vao/ra hodc xac dinh gia trj tin hiéu & tung diém trén
so d6 theo thoi gian.

1.2 Cac budc thuce hién.

* Budce 1:

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

- Pit tén hodc ky hiéu cho ching néu chua cé.

* Budce 2: Dat cac ham phu tai mdi mach dau ra cua ting cong logic.

* Budce 3:

- Viét phuong trinh cho cic ham phu da dat (Viét tir dau vao ciia mach lan
lwot cho t6i dau ra).

- Trién khai bién ddi biéu thirc cac ham phu.

* Budce 4:

- Viét biéu thirc cia ham dau ra bang cach thay thé biéu thirc ctia cdc ham
phu co lién quan.

- Chuyén biéu thirc vé dang chuin tic va tién hanh téi gian.

Vi du 1: Viét biéu thirc ciia mach dién logic sau
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Hinh 4.1: Mach logic cho vi du 1
Cac budc thuc hién:
* Budc 1:
- Mach logic duoc cho co6 6 dau vao va 1 dau ra.
- Cac dau vao duge dattén1a A; B; C; D; E; G. Paurala Y1 (Nhw hinh vé)
* Bugc 2: bat 4 ham phu 1a F1; F2; F3; Fa (Nhw hinh vé).
* Budce 3: Viét phuong trinh cho 4 ham phu

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

* Budc 4: Viét phuong trinh cho dau ra Y1
Yi=F3+F4=(A.C+B.C) + [D.E+G)=A.C+B.C + D.E + G

Vi du 2 : Viét biéu thic cua mach dién logic sau
Dal
D

> LD% j Fs :I>D_)Y1
D?’—’Vz

*
r
ﬁ?&ﬁ*&*&TT

Hinh 4.2: Mach logic cho vi du 2
Cac buodc thuc hién:
* Buoce 1:
- Mach logic duoc cho ¢6 7 dau vao va 2 dau ra.
- Cac dau vao duge dit tén 1a X1; Xz; Xa; Xa Xs; Xe; X7. Dau ra 12 Y1; Y2
(Nhu hinh vé)
* Budce 2: bat 5 ham phu 1a Fi1; Fz; Fs; Fa; Fs (Nhw hinh vé).
* Budc 3: Viét phuong trinh cho 5 ham phu
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F-|= X1.X2
F2 = X4

F3=F1.x3=F_1+x_3=x1.x2+x_3=?1+Y2+x_3
Fg = Fap+ X5 =Xq+Xg
Fi=Fy - Xg =[Xg+ Xg)-Xg = Xq-Xg+ X5-Xg

* Budce 4:
- Viét phuong trinh cho daura Y1

Y1=F3+Fg=F3.Fg= [X1+ Xp+ X3].[X4-Xg+ Xg5-X)

= [Xy.X2.%X3]).[Xgq-Xg)- [ X. X5)

= [%1.X2.%3).[Xq+ Xg). [ X5+ Xg)

= [X1.Xp.X3).[Xq Xg + Xg-Xg+ Xg-Xg + Xg)
= [%y.X%2.X3).[Xq X+ Xg)

= Xq. X . X3.Xq-Xg + X1. X2 X3. X 4. X

- Viét phuong trinh cho daura Y

:[x4+x_ﬁ].[x_5+x_5]+x?

[ Xq- X + Xgq- X+ Xg-Xg + Xg) + X7
Xg X+t Xg+ X7

1.3. Bai tdp.
Bai tap 1 : Viét biéu thuc cua mach dién logic sau

[

—

—

Hinh 4.3: Mach logic cho bai tap 1

Bai tap 2 : Viét biéu thirc cua mach dién logic sau
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Hinh 4.4: Mach logic cho bai tap 2

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

Hinh 4.5: Mach logic cho bai tap 3

Bai tap 4 : Viét biéu thtrc cia mach dién logic sau

>CD—|_
Do—

o

N
Hinh 4.6: Mach logic cho bai tdp 4

2. Xay dwng mach dién tir biéu thirc logic.

2.1 Khai quét chung.

- Ngoai bai toan phan tich mach logic nhu di dé cap & trén, trong k¥ thuit sb
con c6 mot dang bai toan rat quan trong d6 1a bai toan thiét ké xay dung
mach logic.

- Bai toan thiét ké xay dung mach logic 1 nhitng bai toan tir nhitng yéu cau
cu thé dua ra (Chitc ndng, dang song, tinh néing ky thudt...), ta phai xay dung
so d6 mach dién logic thuc hién nhitng chirc nang noi trén tr nhirng cong
logic cho trudc hodc c6 san.

- Pé xay dung duoc mach dién logic dung voi chitc ning theo yéu cau,
chiing ta phai c6 biéu thirc logic ctia ham dau ra.

2.2 Cdc bwdc thwce hién.

a. Gian d6 cac budc xay dung.

41



Trong viéc xay dung mach logic to hop dung cac cong logic ri rac hoac cac
vi mach s ¢& nho (SSI) ¢ chtra vai cong logic, ta s& thuc hién tuan tu cac
budce theo gian d6 sau

Viétbieu | | Téi thicu Viét
Khai| [Chuyén| | Lap thirc logic hoa ham biéu V& so
Quit |y 4OF |, bing | thic L4 do
bai ngon chan logic mach
toan ngir ly Lap bang | Toi thiéu tdi logic
cac-nd héa ham thiéu

Hinh 4.7: Gidn d6 cdc budc xdy dung mach sé ding cong logic roi rac.

b. Céac budc thuc hién.
* Budce 1 : Khai quat bai toan
- Dung cac ky tu, ky hiéu dé mé ta cac dit kién va cac yéu cau ma bai toan
dua ra.
- Két qua cuia bude nay ta co so dd tong quat cua mach logic can xdy dung
vai cac 16i va 16i ra theo cac dir kién cua bai toan.
* Budc 2 : Chuyén doi ngén ngir
Cin ctr vao cac dit kién di cho cta bai toan, ta chuyén d6i ngdn ngir k¥ thuat
biéu thi cho céc trai k¥ thuat trong thuc té (Cé dién dp - khéng cé dién dp,
déng co quay - déng co khéng quay, dén sang - dén tat, trén - dudi, trong -
ngoai v.v..) thanh céc trang thai logic ( logic0, logicl).
* Budc 3 : Ldp bang chdn ly
Tir céc trang théi logic da duoc chuyén doi, ta 1ap bang chan 1y mo ta ding
nguyén 1y hoat ddng ma bai toan néu ra bang ngdn ngit logic.
* Budc 4: Toi thiéu héa ham
- Néu bang chén 1y don gian, ta c6 thé viét biéu thirc logic ngay va tién hanh
t6i thiéu theo phuong phap bién doi dai sé (nhanh trén).
- Néu bang chan 1y phuc tap, ta chuyén sang bang cac-nd va tién hanh tdi
thiéu ham (nhdnh diwedi).
- Sau budc tdi thiéu, ta nhan duoc ham logic da tbi gian.
* Budc 5 : Vé so do mach logic
Cian ctr vao biéu thirc dai s6 da tbi gian, ta chi ra cac cong logic can thuc
hién va cac duong két ndi gilra chiing. Ghi tén cho cac 16i vao va ra theo
biéu thtrc ham.
c. Bai toan:

Hiy xdy dung mach tu dong diéu khién mot may bom nude tir ngudn
nude 1én bé chira véi yéu cau:
- Khi bé nudc can, may bom s& chay dé bom nuéc 1én bé.
- Khi bé nuéc ddy, may bom sé& nging chay.
- Mtrc nudc dﬁy, nudc can do su quy dinh thuc té.
d. Phuong phép xay dung
* Bude 1 : Khai quéat bai toan
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Mic diy A —

L MACH TU PONG
Be nud'c PIEU KHIEN MAY BOM
Miccan B

May
bom

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

Mach tu dong diéu khién may bom c6:

- 3 dau vao nhén céc tin hiéu thong bao tr cic mlrc nudce trong bé, tu trang

thai [am viéc ciia may bom.

+ A : Tin hiéu thong bao muc nudc day.

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

+ C : Tin hi¢u thong béo trang thai 1am vi¢c cua may bom.

- 1 16i ra dua tin hiéu diéu khién may bom 13 Y

* Budc 2 : Chuyén déi ngén ngir

- Chuyén d6i ngdn ngir cho mirc nudc trong bé.

+ Mtrc nude day: Nude di ddy --> Logic 1 --> (A =1)
Nuéc chua day --> Logic 0 --> (A = 0)

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

- Chuyén d6i ngdn ngit cho trang thai hoat dong ctia may bom.

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

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

- Chuyén d6i ngdn ngit cho tin hiéu 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 Iy

NI = ===

R —,|OO0OR|IF,O|O|T
RO |O|Rr|OFRrIO0
o|lo|X|Xr|o|k |k |[<L

Bdng 4.1: Bang chén Iy mé ta hoat dong mach diéu khién may bom.
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* Budc 4: Toi thiéu héa ham
- Bang chan Iy khong don gidn nén ta chuyén sang bang cac-no dé tién hanh
tbi thiéu.

w a) AB b)

cN\_ 00 0l 11 10 CN_ 00 01 11 10
0|
1

1] (x [ o 0 1(d | x)
(1 x| 1 [1lo |«

Bang 4.2: a. Bang cac-né ghi cho ham dang TCT.
b. Bang cac-né ghi cho ham dang HCT.
- Viét biéu thitc ham dang TCT
Y= A.C
¥a = B
Y =¥%1t¥Hn =A.C+B
- Viét biéu thitc ham dang HCT
Z, = Ii+ C
ZE = A
Y =z;.2=(B+C).A

* Buge 5 : Vé so do mach logic

A N

B
B & DG(L_ D_’Y
c a)
A s >c
B # >= E D—wr
c b)

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

2.2. Bai tap.
Bai tap so 1:
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C6 2 may phat dién va 3 noi sur dung di¢n.

- Khi 1 noi str dung dién thi chi cdn may cong suat nho chay.

- Khi 2 noi sir dung dién thi chi can may cong suit 1on chay.

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

Hay 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 s 2:

Bai 5 : Mach ma hoa — giai ma

Muc tiéu:

* Kién thire:

- Giai thich duoc cu tric, nguyén tic hoat dong mach ma hoa — giai ma.

* Ky nang:

- Lép rap, kiém tra dugc su hoat dong cua mot sb mach ma hoa — giai ma
dung yéu cau ky thuat.

* Thai do:

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

Noi dung:

1. Mach ma hoa

1.1. Khai quat chung.

1.1.1. Ma : M3 1a cac ky tu, ky hiéu hay mot to hop ky tu, ky hiéu ma con nguoi
cht dong dua ra c6 an chira thong tin bén trong dé truyén tai di xa.

1.1.2. Ma nhi phéan :

- Cac ky tu, ky hiéu dugc st dung la cac con s6 nhi phan 12 "0" va "1".

- M6t con s6 trong diy s6 nhi phan dugc goi 1 bit (Binary Digital). Bit ¢au (hang
tdn ciing bén trdi) c¢6 gia tri cao nhat duoc goi 1a MSB (Most Significant Bit — bit
¢6 nghia 16m nhdt), bit cudi (hang tdn cing bén phdi) c6 gia tri nhoé nhét va duoc
goi LSB (Least Significant Bit — bit cé nghia nhé nhdt).

- S6 nhi phan c6 8 bit dugc goi 1a 1 byte, sé nhi phan c6 4 bit goi 1a nipple. Mot
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nhom céc bit nhi phan néi chung dugc goi mot word (tir) nhung thudng ding dé

chi s6 c¢6 16 bit, s6 32 bit goi 12 doubleword, 64 bit goi 1a quadword.

- M6t tir (word) nhi phan n bit ¢6 thé ma hoa cho 2" phén tir tin khac nhau, tir
(word) nhi phan n bit d6 dugc goi 1a ma ctia phan tir tin tic.

1.1.3. Ti€éu chuan vé ma:

- M3 ASCII : dung 7 bit trong 1 tir mi dé ma héa cho mot ky tu.

- Ma EBCDI : dung 7 bit trong 1 tir ma dé ma héa cho mot ky tu.
M4 dugc sir dung rong rdi nhat hién nay 13 ma ASCII (American Standard Code
for Information Interchange). Ma ASCII la ma 7 bit, nén c¢é 2’ = 128 nhém m3,
du dé biéu thi tit ca ky tu cuia mot ban phim chuan ciing nhu cac chirc ning diéu
khién. Bang dudi ddy minh hoa mot phan danh sach ma ASCII.

, MaASCIl | Thap luc

Ky 7 bit ohan
A 100 0001 a1
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 ac
M 100 1101 4D
N 100 1110 AE
0 100 1111 AF
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 thudng dung dé ma héa céac con sb.

- Ma nhi phan (ty nhién): La mot loai ma c6 trong s6. Trong s cua cac ky hi¢u
nhi phan dugc xap x€p tur thap dén cao (theo chiéu tw phai sang trai).

ML 23, 2% 2%, 20,

Vi du : Ma nhi phan ty nhién 4 bit

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

Tmn,g N
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 I

- Ma BCD(Binary Coded Decimal- ma s6 thdp phan dugc ma héa nthhan ).

+ M4 nay dung dé ma hoa nhi phén cho 10 chir s6 thap phan ty nhién tir 0 -:- 9

+ Pé ma hoa cho 10 chir s6 thap phén, ta can mot tir ma nhi phan c6 do dai 4 bit.
+ Ty theo cach lya chon 10/16 t6 hop mi nhi phan 4 bit ma ta c6 cac loai ma
BCD khac nhau:

M4 NBCD (BCD 8421): 1a mét loai ma BCD c¢6 trong s6 ty nhién 8-4-2-1

Ma BCD 2421; Ma BCD 5121: Trong sb ctia cac mi nay dugce xip xép khong
theo ti nhién, ddy sb phia sau chi trong s6 ctia ma.
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- Ma du 3 (SX-3): Mi nay dugc tao thanh tir ma nhi phan (fir nhién) bang cach
cong thém mot gia tri 0011 (Cong thém 3) vao ting mé nhi phan twong ung.

- Mi Gray: M3 nay khong c6 trong sd, né c6 dic diém la cic tir ma ké cén nhau
chi khac nhau & moét vi tri (ma nay dwoc dung ghi cho bang cac-no).

- Ma 7 vach: Mi nay dung mot tir ma c6 do dai 7 bit dé biéu dién cho cac chir sb
thap phan tir 0 -:- 9

Leh 7 v 7 7117 I 77 7
fale [/ 1e [— T T _T [T 1T 7

- Bang ma nhi phén 4 bit thudng dung dé ma hoa cac con sb.

S6 | Ma nhi Mide3| Ma M3 BCD Ma 7 vach
thap | phan BCD | BCD
! . SX-3) | G
phan | (tu nhién) ( ) fay | NBCD oap1 | 5191 | @bcdefg

0000 0011 0000 | 0000 | 0000 0000 | 1111110

0001 0100 0001 | 0001 | 0001 | OOO1 | 0110000

0010 0101 0011 | 0010 | 0010 0010 | 1101101

0011 0110 0010 | 0011 | 0011 0011 | 1111001

0101 1000 0111 | 0101 | 1011 1000 | 1011011

0110 1001 0101 | 0110 | 1100 1001 | 1011111

0111 1010 0100 | 0111 | 1101 1010 | 1110000

1000 1011 1100 | 1000 | 1110 1011 | 1111111

0
1
2
3
4 0100 0111 0110 | 0100 | 0100 0111 | 0110011
5
6
7
8
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. Mach ma hoa tir 8 sang 3
1.2.1. So d6 tong quat.

Mach m& hoa

Encoder
Xqg o— ( ) Yy
Xg o Yoy

8>3

Mach mé hoa 8 duong sang 3 duong con goi 1a ma hoa bat phan sang nhi phan
(c6 8 ngd vao chuyén thanh 3 ngd ra dang s6 nhi phéan 3 bit).
Mach c6 8 101 vao danh cho 8 tin hi¢u khac nhau (Xo -:- X7)
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Mach c6 3 16i ra dai dién cho mot to6 hgp ma nhi phan 3 bit (Yo -:- Y2)

1.2.2. Nguyén ly lam viéc.

Tai mét 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 hop ma nhi phéan 3 bit dai dién cho tin
hiéu tai 16i vao do.

Vi du : Léi vao X3 c6 tin hiéu vao & mic cao (H). Khi d6 cac 16i ra ra cho ra to
hop ma nhi phan tuong tmg Y2Y1Yo = 011

- Bang chan ly
Tin hi¢u vao Tin hi¢u ra
Xo [ X1 [ Xo [ Xg [ 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 thtrc ham
Yo=X1+ X3+ X5+ X7
Y1=Xo+ X3+ Xg+ X7
Y,=Xs+ X5+ Xg+ X7
- Mach logic
X g F— Y 0
X 1 [zt
H
X 3 % !
Xqg p—
X 5 & !
X B = }
X
P Yl

1.2.3. Lap rap, khao sat mach mi hoa tir 8 sang 3
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong ctia mach ma hoa tir 8 sang 3 .
- Lap bang chan Iy mo ta hoat dong ctia cong mach theo mirc dién ap trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bj - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tip sb ED-1100A 1may / nhém
2 | IC 56 chira cong OR IC 7432 3 IC/ nhém
3 Day cim dau noi boc nhya L=15cm; D=1mm 1 by / nhom
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 2.3: Bdng thiét bi, vdt tw khdo sat mach ma héa tir 8 sang 3

d. Quy trinh thyc hién.

- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- L'Zip mach, khao sat nguyén 1y hoat dong cﬁq mach Encoder 8-->3.
+ Phan dinh IC cho cac cong logic trong so do.

+ Phan dinh cong logic trong tung IC

+ Pua cac 16i vao 1an lugt tir Xo -:- X7 1én mire cao (H) cho timg tru:ong hop.
+ Quan sat dén LED tai cac chan IC twong tng voi cac 16i ra tir Y2 -i- Yo dang
khao sat. Néu dén sang thi mac dién ap 1a cao (H), con dén khong séng thi 1a
murc thap (L)

- Lap bang chan ly mo6 td hoat dong cua mach theo muc dién &p trén cac 16
vao/ra theo nhu trang thai da quan sat trén.
- So sanh véi bang chan ly dugce 1ap voi bang chan ly theo 1y thuyét mo ta.

Tin hi¢u vao

Tin hi¢u ra

Xo | X1 | X2 | X3

X4

Xs | Xe | X7 | Y2

Y1

Yo
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1.3. Mgch ma hoa tir 10 sang 4
1.3.1. So do6 tong quat.

10— 4

Mach ma hoa
X3 ( Encoder)

Ma
NBCD

- Mach ¢6 10 }6i vao dai dién chp 10 chit s6 thap phan tuy nhién tir 0-:-9
- Mach c6 4 161 ra dai dién cho t6 hgp ma nhi phan 4 bit ma NBCD

1.3.2. Nguyén ly lam viéc.

Tai mot thoi diém bat ky nao d6, mot 161 vao cé tin hiéu tich cuc mang dén thi
1ap thc tai cac 161 ra s€ hinh thanh mdt t6 hgp ma nhi phan 4 bit ma NBCD dai

dién cho tin hiéu tai 161 vao do.

Vi du : L61 vao Xe ¢o tin hi¢u vao & mic cao (H). Khi d6 céac 161 ra ra cho ra to

hop ma nhi phan tuong tmg Y3Y2Y1Yo = 0110

- Bang chan ly

Tin hiéu vao

Tin hi¢u ra

&
X
&K
&

X

X

&

&

X

=

CZ"(D(DCD(DIACD(DCD(DE<
OOOOI—"OOOOO(_?.,<

OO0 |0O|0|0 0|0 |O|(F
OO0 |0O|0|0 |0 |O|F— (O
OO0 |0O|O0O|0|O|F|O|O
OO0 |0O|0|0O (L, |O|O0|O

OO0, |IO|0|0O|O|O (O

O|OFRPIO|I0O|I0|0O|O0|O0 (O

O O|I0O|0O|0O|0O|0|O|O

RIO|I0O|O|O0O0O|0|O|O

R IFRPIOOO0O0I0|0O|O

ololr|k|k|k|lolololo|X
ook |r|lololk|klolo|X

R IO OOk IO|IFr|O

- Biéu thirc ham

Y3=Xg+ Xo
Yy=Xs+ Xs+ Xg+ X7
Y1=Xo+ X3+ Xe + X7
Yo=X1+ X3+ Xs+ X7+ Xo
- Mach logic
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1.3.3. Lap rap, khao sat mach ma hoa tir 10 sang 4
a. NO1 dung:
- Lap mach, khao sat nguyén ly hoat dong ciia mach ma hoéa tir 10 sang 4 .

- Lap bang chan Iy mo ta hoat dong cua cong mach theo mirc dién ap trén céac 16

vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chue thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tip s6 ED-1100A 1may / nhém
2 | IC s6 chira cong OR IC 7432 3 1C/ nhém
3 | Day cam dau ndi boc nhua L=15cm; D=1mm 1 bo / nhém
4 | O tiép ngudn 220V/5A 1 bd/ 4 nhdom

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

d. Quy trinh thyc hién.

- Chuan bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- Lap mach, khao sat nguyén 1y hoat dong ctia mach Encoder 10-->4.

+ Phan dinh IC cho céc cong logic trong so do.

+ Phan dinh cong logic trong timg IC

+ Pua cac 161 vao 1an luot tir Xo -i- Xo 1én mirc cao (H) cho ting truong hop.
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+ Quan sat dén LED tai cac chan IC twong tng voi cac 16i ra tir Ys -i- Yo dang
khao sat. Néu dén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a
mure thap (L)

- Lap bang chan ly mo td hoat dong cia mach theo muc dién &p trén cac 161
vao/ra theo nhu trang thai da quan sat trén.

- So sanh v&i bang chan 1y dugc lap voi bang chan 1y theo 1y thuyét mé ta.

Tin hiéu vao Tin hiéu ra
Xo Xe | X2 [ Xz [ Xa | X5 | Xe | X7 | Xe | Xe 1Yz Y2 | Y1 | Yo

2. Mach giai ma.
2.1.Khai quét chung.

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

Vi du : Mach giai ma NBCD sang thap 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 d6 tong quat.

Mach giai ma

Y
0

X, # J (Decoder) Vi
X'I ————] Yz
2--->4 Y3

- Mach ¢6 2 15i vao X1, Xo dé don nhan t6 hop ma nhi phan 2 bit.

- Mach ¢6 4 16i ra Y, Y2, Y1, Yo d€ dua tin hiéu ra.

2.2.2. Nguyén ly lam viéc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao Xi, Xo xuét hién mot t6 hop
ma nhi phan 2 bit thi tai mot du ra twong Gng voi té hop ma nhi phan d6 s& co
tin hiéu dua ra.

Vi du : Néu ta cho X1Xo = 10 thi tai dau ra tuong Ung 1a Y2 s€ c6 tin hi¢u dua ra,
Y2 s€ ¢c6 murc dién ap cao --> Y2 = H = logicl

- Bang chan ly:
Vao Ra
X1 Xo Y3 Yo 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:
Y:=X1.Xo
Y:=X1. Xo
Y1 =X1. Xo
Yo=X1. Xo
- Mach logic:
D_’ Yy
X frit »
0 T | D—» Y.l
1
X'l i T E} Yz
- O %

2.2.3. Lap rap, khao sat mach giai ma 2 sang 4.
a. NOi dung:
- Lap mach, khao sat nguyén ly hoat dong cia mach giai ma tr 2 sang 4 .
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- Lap bang chan 1y mo ta hoat dong cta cong mach theo mirc dién ap trén céac 16i

vao/ra.

- So sanh v&i bang chan 1y theo 1y thuyét mo ta.

b. T6 chire thye hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhom.

c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC s6 chira cong NOT IC 7404 1 1C/ nhém
3 | IC s0 chira cong AND IC 7408 1 I1C/ nhém
4 Day cim dau ndi boc nhya L=15cm; D=1mm 1 by / nhom
5 | O tiép ngudn 220V/5A 1 bo/ 4 nhém

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

d. Quy trinh thyc hién.

- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Lip mach, khao sat nguyén ly hoat dong cua mach Decoder 2-->4.
+ Phan dinh IC cho cac cong logic trong so d6 (IC1 = 7404 ; IC2 = 7408)

+ Phan dinh cong logic trong timg IC

+ Pua cac 16i vao 1an luot tir Xo -:- Xo 1én mirc cao (H) cho ting truong hop

X[I fet T _____ - | - 6
11 12 .
| i ! 10 ICc2
X-|;3’ : IC]:
T E 4 T—u
: ! 113
el 1 ! .
7404 7408

+ Quan sat dén LED tai cac chan IC twong tng vdi cac 16i ra tir Y3 -i- Yo dang

khao sat. Néu dén sang thi mirc dién ap 1a cao (H), con dén khong sang thi 1a

murc thap (L)

- Lap bang chan Iy md ta hoat dong clia mach theo mirc dién 4p trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.
- So sanh v&i1 bang chan ly duoc 1ap voi bang chan 1y theo 1y thuyét mo ta.

Vao

Ra

X1 Xo

Y3

Y Y1

Yo
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2.3. Mgch giai ma 3 sang 8
2.3.1. So do tong quat.

Mach giai ma

X ( Decoder )

Xp o——

- Mach ¢6 3 16i vao Xz, X1, Xo dé don nhan t6 hop ma nhi phén 3 bit.

- Mach ¢6 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 Xz, X1, Xo xuét hién mot to
hop m3 nhi phéan 3 bit thi tai mot dau ra trong Gng véi to hop ma nhi phan d6 s&
¢0 tin hi€u dua ra.

Vi du : Néu ta cho X2X1Xo = 101 thi tai dau ra tuong tng 1a Y's s€ co tin hi¢u dua
ra, Ys sé€ c6 muc dién ap cao --> Ys = H = logicl

- Bang chan ly:
Vao Ra
Xo | X1 | Xol Y71 Ys | Ys | Ya | Ys!|VY2!| Y| Yo
0| O 0 0 0 0 0 0 0 0 1
0| O 1 0 0 0 0 0 0 1 0
0 1 0 0 0 0 0 0 1 0 0
0 1 1 0 0 0 0 1 0 0 0
110 0 0 0 0 1 0 0 0 0
110 1 0 0 1 0 0 0 0 0
1 1 0 0 1 0 0 0 0 0 0
1 1 1 1 0 0 0 0 0 0 0
- Ham dAu ra:
Yo=X2.X1.Xo Yi=X2.X1.Xo
Y1=X2.X1.Xo Ys=X2.X1.Xo
Y:=X2.X1.Xo Y6=X2.X1.Xo
Y:=X2.X1.Xo Y =X2.X1.X0
- Mach logic:
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2.3.3. Lip rap, khao sat mach giai mi 3 sang 8
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong ciia mach giai ma tir 3 sang 8 .
- Lap bang chan Iy md ta hoat dong ctia cong mach theo mirc dién ap trén céac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap s6 ED-1100A 1may / nhdm
2 | 1C Decoder 3-->8 IC 74137 1 1C/ nhém
3 Day cam dau nbi boc nhua L=15cm; D=1mm 1 bd / nhom
4 | O tiép ngudn 220V/5A 1 bd/ 4 nhém

Badng 2.3: Bdng thiét bi, vdt tw khdo sat mach ma héa tir 8 sang 3

d. Quy trinh thug hién. , ,
- Chuan b1 V&Il kiém tra cac thi€t bi, vat tu theo bang thong ké.
- Tim hicu ve IC so0 Decoder 3-->8 (IC 74137).

Yee Yo Y1 Y2 Yo Yu Y Y5

+ C; B; A : La céc 1i vao cho tin hiéu ma nhi phan, c6 muc tich cuyc 1a mirc cao
(H), véi A 1a bit LSB.
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+ Yo -:- Y7 : La cac 16i ra cho tin hiéu, c6 mic tich cyc ¢ muc thap (L)

+ 6L Gz Gy :Lacac 16i vao cho phép. Mach s& hoat dong binh thuong khi
cac chan cho phép c6 muc tin hiéu twrong Gmg dwa vao, chan 4 va 5 ¢6 muc thip
(L), chan 6 c6 murc cao (H).

- Lap mach, khao sat nguyén ly hoat dong cua mach IC Decoder 3-->8.

+ Cim day d4u ndi tir c4c 16i vao cua IC (C, B, A) véi cac Jac cap muc dién ap.

+ Cép muc tin hiéu cho phép vao chan 4,5,6

+ Pua cac cong tic 1én mire cao (H) va xudng muc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chén ra cua IC twong tng véi cac 16i ra tir Yo -i- Y7
1a cac 161 ra dang khao sat. Néu dén sang thi muc dién ap 13 cao (H), con dén
khong sang thi 1a mirc thap (L)

- Lap bang chan 1y mo ta hoat dong ctia mach theo murc dién 4p trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

Vao cho phép | Vao tin hiéu Ra tin hiéu
Go| B | C|A|Y7|Ys|Ys|Ya|Ys| VY| VY] Yo

®
ey
o
™

ririririririer El
I T T IT IT|T IT|T
rirlririririre

- So sanh v&i bang chan 1y dugc lap voi bang chan 1y theo 1y thuyét mé ta.

2.4. Mach giai ma BCD sang thip phdn
2.4.1. So do tong quat.

M3 X, Mach giai ma
NECD

X2 o ) ( Decoder )

4->10

- Mach c6 4 16i vao Xs, X2, X1, Xo dé d6n nhan t6 hop ma nhi phén 4 bit.

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

2.4.2. Nguyén ly lam viéc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao Xs, Xz, X1, Xo xuat hién mot to
hop ma nhi phan 4 bit NBCD thi tai mot dau ra tuong ung voi to6 hgp mi nhi
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phén d6 sé co6 tin hi¢u dua ra.

Vi du : Néu ta cho X3X2X1Xo = 0110 thi tai dau ra tuong g 1a Ye s€ ¢ tin hi¢u
dua ra, Ye s€ c6 mirc dién ap cao --> Ys = H = logicl

- Bang chan ly:

Vao Ra
Xa | Xo | X1 | Xol Yo | Ys!| Y7 | VYs | Ys | Ya|VYs|VY2| 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 daura :
V0-%.%.%.%  Y-XX.Xi.Xo
Y1=X3.X2.X1.Xo  Y=X3.X2.X1.Xo
V=XX.X. X Y,=X.X:. X1 Xo
Y3=E.E.X].X[} Y=X3.X2.X1.X0p
Y =X.X2.X1. X0 Y=Xa.X2.X1.Xo
- Mach logic:
X3,@’ |_>:
X],@( |_>
XugL>

2.4.3. Lip rap, khao sat mach giai ma BCD sang thap phan.
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong cua mach giai ma BCD sang thap
phan.
- Lap bang chin Iy mo ta hoat dong cta cong mach theo mirc dién ap trén cac 16
vao/ra.
- So sanh v6i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
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c. Bang thiét bi, vat tu.

TT Thiét bj - Vit tu Théng s6 ky thuit | S6 lwong
1 | May thyc tip sb ED-1100A 1may / nhém
2 | IC Decoder BCD sang thap phan | IC 7442 1 1C/ nhém
3 | Day cim d4u ndi boc nhya L=15cm; D=1mm | 1 bd / nhém
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhom

Bdng 2.3: Bdng thiét bi, vit tw khdo sat mach ma héa tir 8 sang 3

d. Quy trinh thyc hién.

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

- Tim hiéu vé IC s6 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 twong Gng véi cac sb thap phan tir 0 -:- 9

IC 7442

- Lap mach, khao sat nguyén Iy hoat dong cta mach IC Decoder BCD sang thap
phan.

+ Cam day d4u ndi tir céc 16i vao cua IC (D, C, B, A) véi cac Jic cap muc dién
ap.

+ Pua cac cong tic 1én mirc cao (H) va xudng muc thap (L) cho ting truong hop.
+ Quan sat dén LED tai cac chan ra cua IC twong (mg véi cac 16i ra tir 0 -:- 9 13
cac 16i ra dang khao sat. Néu dén sang thi mirc dién 4p 1a cao (H), con dén khong
sang thi 13 muc thap (L)

- Lap bang chan 1y mo ta hoat dong ctia mach theo muc dién 4p trén cac 16i
vao/ra theo nhu trang thai da quan sat trén.

Vao Ra
D/IC|B|A|J]O|1]|2|3|4|5]|6|7|8]09

60



2.5. Mach giai ma BCD sang Led 7 doan
2.5.1. So d6 tong quat.

——— = a
Machgidima | P a
D ach giai ma . _a_
M3 C #F#——— 7 vach L . d M f/_g/ b
NBCD B « . 7 vach e/d /c
A — = f -
— 8

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

-a,b,c,d, e, f,g:La7 16i ra cho td hop ma nhi phan 7 bit cua ma 7 vach.

2.5.2. Nguyén ly lam viéc.

- Tai mot thoi diém bat ky nao do, tai cac dau vao D C B A xuat hién mét to hop
ma nhi phan 4 bit NBCD thi tai cic dduraabcde fg twong Gmg vai to hop ma
nhi phan do6 sé c6 tin hiéu dua ra.

Vidy: NéutachoD CBA =0101 thi tai c4c dau ra twong tngabcde f g s&
co tinhi¢uduaralaabcdefg=1011011.

- Bang chan ly:

Vao Ra
DIC|B|AjJa |b|c |d]|e |f g
0j0j0jO0jJ21 |1 ]2 )1 ]1 110
0/0]0]1]0 ]2 |1 /0|0 ]0]O
ojoj1(o0j1(1/0 11|01
0Oj0oj1j1j1 1|11 ]0]0]1
0O(1]/0]0]JO |1 |1 0|01 ]1
0/2]/0f1j1 /0|2 1|01 |1
0Oj/12]1/0jJ1 |02 111 |1
0O(1]/1]1)1]12 /1 /0|0 ]0]O
1/0/0/0 1 |2 1|11 ]1]1
1/0/0J1 1 ]1]1f1]0 1|1

2.5.3. Lap rap, khao sat mach giai md BCD sang Led 7 doan
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong cia mach giai md BCD sang ma 7
vach.
- Lap bang chan 1y mb ta hoat dong ctia mach theo mirc dién 4p trén céc 16i vao.
b. T6 chire thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tu Thong s6 ky thuit |  So lwong
1 | May thuc tap sb ED-1100A 1méay / nhém
2 | IC Giai mi 7 vach IC 7447, IC 7448 | 2 IC/ nhém
3 | LED 7 vach A chung, K chung | 2 LED/nhém

Dién tro 2209/ 0,25w 7 R/nhém
4 | Day cam d4u ndi boc nhya L=15cm; D=1mm | 1 b / nhém
5 | O tiép ngudn 220V/5A 1 bd/ 4 nhém

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

d. Quy trinh thyc hién.
- Chuéan b1 Va} kiém tra cac thiét bi, vat tu theo bang thong keé.
- Tim hiéu vé IC so giai ma 7 vach (IC 7447 va IC 7448).

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

A GND

+ D, C, B, A : La bdn 161 vao cho to hop ma nhi phan 4 bit ma NBCD voi A la

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

+ a,b,c,d e f g: La 7 16i ra cho t’(x) hop ma nhi phan 7 bit cta ma 7 vach. Mtrc
tich cuc tai cac 161 ra nay & muc thap (L) doi voi IC 7447. Con doi voi IC 7448

mure tich cyec tai 16i ra ndy & mirc cao (H).

+ LT (Lamptest) 12 161 vao thir dén.

+ RBI ; BI/RBO la 16i vao xoa s6 "0" thap phan.

+ IC 7447 lam vi¢c tuong thich voi LED 7 vach c6 Anode chung.
+ IC 7448 lam viéc tuong thich voi LED 7 vach c6 Cathode chung.
- Tim hiéu vé LED 7 vach.

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

LED kich thuéc to - kich thude nhé

LED don - LED keép

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, c¢6 hai hang chan trén /dudi
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PIN

111l 1 Thanhe

a 2 Thanhd
o 3 Anode (Cathode)

fR g Jb 4 Thanh c

—_— 5 Dau cham (dp)

e l l c 6 Thanhb

rammmy o 7 Thanha
d dp 8 Anode (Cathode)

I I I I I 90 Thanh f

12345 10 Thanh g

Voo

T <rode chung
tf % W R

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

QOO tw

[/
[/

GND

i)

@
&l

IC 7447

£

[LLL

el
-l

@
I

R=2200x7

+ Cam day d4u ndi tir cac 16i vao cia IC (D, C, B, A) vdi cac Jac cap mirc dién
ap.

+ Pua cac cong tac 1én muc cao (H) va xudng muc thap (L) cho tung truong hop.
+ Quan satsu hién thi cua LED 7 vach

- Lap bang chan 1y mo6 ta hoat dong ctia mach.

Tin hiéu vao S6 hién thi
C B A | thap phan

W)
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Panh gia két qua.

- T6 chirc noi 1am viéc khoa hoc, gon gang.

Muc tiéu Noi dung Piém
Nhan biét dugc ky hiéu, phan tich dwoc nguyén
Kién thirc |[1i hoat dong va bang chan Iy ciia cac cong logic| 3
co ban.
.« Le‘ip rap, kiém tra dugc su hoat dong cuia mdt sb
K¥ niang s ae o4y A Ao e A 5
mach ma hda — gidi ma ding yéu cau k¥ thuét.
- Chu dong, sang tao trong qué trinh hoc tap.
Thai dé |- Pam bao an toan cho ngudi va thiét bi. 2

Bai 6 : Mach don kénh — phan kénh

Muc tiéu:
* Kiéen thuc:

- Giai thich dwoc ciu trac, nguyén tic hoat dong mach don kénh — phan

kénh.
* Ky nang:

- Lép rap, kiém tra duoc su hoat dong cua mot sd mach don kénh — phén

kénh theo yéu cau k¥ thuét

* Thai do:

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

Noi dung:

1. Mach don kénh (MUX - Multiplexer).
1.1. Khai quét chung
1.1.1 Mo hinh toan hoc
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TEn

E n Xn ]
- | Xy
d
i | x; MUX
Vao . . Y
cho . X :

. . n_ dau
tin . . ' 21 ra
hiéu Xyn-1%— tin

FIT
Ap-1... 81 Ap
n dan vao diéu khién (dia chi)
‘Mach don kénh 1a mach co:
- 2" dau vao cho tin hiéu (X2"1, ...... , X1, Xo).
- n dau vao dicu khién thuong goi la dau vao dia chi (An-,....., A1, Ao).

- 1 16i vao cho phép (En)

- 1 d4u ra cho tin hiéu (Y).

1.1.2 Nguyén tic lam viéc:

- Mach chi 1am viéc khi ¢6 tin hiéu cho phép dua vao tai 16i vao En

- Tuy theo gia tri cia n dau vao diéu khién ma 16i ra Y s& duoc tiép thong
v6i 16i vao Xi nao d6. Cu thé 1a néu gia tri nhi phan qui ra thap phan cua n
dau vao diéu khién ma bang i thi 16i ra Y s& dugc nbi t6i Xi d6 (Y=Xi).

- Pé hiéu rd hon diéu nay, ta coi mach MUX tuong duong voi mot chuyén
mach dau ra K c6 2" tiép diém dau vao va chi 1 16i ra duy nhat.

H.\'-'

}{En_l H——.

i

Apn-1... A1 Ap

- Tai mot thoi diém, chuyén mach khoa K chi c6 thé két ndi dau ra véi mot
dau vao nao d6. Su chuyén mach cia khoa K chuyén dén dau vao nao (X
nao) la do céc tin hiéu diéu khién mang t&i, cac tin hi¢u diéu khién nay mang
thong tin vé vi tri (dia chi) theo sb thap phan cua tiép diém 16i vao nhung
dudi dang ma nhi phén.

Vi du:

- Thong tin cua cac dau vao diéu khién An,........ A1, Ao dudi dang ma nhi
phan duogc qui d6i thanh thap phan 1a 8 (i = 8).

- Chuyén mach khoéa K s& ndi téi Xs, nhu vay dau ra Y da duoc tiép thong
t6i dau vao Xs (Y = Xs).
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- Bang chén 1y tong quat:

So Vao dia chi Ra
thip phin | Ana Az | A1 | Ao Y
0 0 0 0 1 Xo
1 0 0 1 0 X1
i Xi
2t 1 1 1 1 Xan-1
1.2. Mach don 2 kénh t6i 1 (MUX 2-->1)
1.2.1. So do6 tong quat.
ﬂ] T En h]
Xp *+=— Xo *— K
MUX A’\
Ly ‘!" Y
2-—>1
Ly gra—— Xl e—a——»

T >

- Mach ¢6 2 16i vao cho tin hiéu X1, 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 ly lam viéc.

- Mach chi lam viéc khi c6 tin hiéu cho phép dua vao tai 16i vao En ( En = 1)
- Tai thoi diém nao do, cho tin hiéu dja chi A=0, khi d6 chuyén mach khoa K s&
ndi dAu ra Y t6i dau vao Xo-->Y = Xo.
- Néu cho tin hiéu dia chi A=1, khi d6 chuyén mach khoa K s& nbi dau ra Y t6i
dau vao X1 -->Y = Xi.

- Bang chan ly:

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

- Biéu thirc ham:

- Mach logic:

Y = Fp.[Xp.A + X1.4]
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¢ En

Ao =

C

1.2.3. Lap rap, khao sat mach don 2 kénh tgi 1 (MUX 2-->1)
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong ctia mach MUX 2-->1.
- Lap bang chan ly mo td hoat dong cia mach theo muc dién &p trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chue thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théong s6 k¥ thuit S6 lwong
1 |May thuc tp s6 ED-1100A 1may / nhém
2 |IC sb chira cong NOT IC 7404 hodc tuong duong |1 IC/ nhom
3 |IC s6 chira cong AND IC 7408 hoac tuwong duong |1 IC/ nhom
4 |IC s6 chia cong OR IC 7432 hoic tuong duong |1 1C/ nhém
5 |Day cam d4u ndi boc nhya |L=15cm; D=1mm 1 b / nhém
6 |O tiép ngudn 220V/5A 1 bd/ 4 nhém

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

d. Quy trinh thuc hién.

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

- Chuyén so do str dung cong AND 3 dau vao thanh cong AND 2 dau vao.

- Lip mach, khao sat nguyén 1y 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 hiéu vao 16i vao Xo va X1 (2 nguon dao déng xung 1 Hz va

10 Hz trén may).

+ Pua 16i vao dia chi A 1an luot 1én muc cao (H) va xudng mirc thap (L).
+ Quan sat dén LED tai du ra IC3 trong timg trudng hop ting voi A =0 va A =1

- Lap bang chan 1y mo ta hoat dong cuia mach theo muc dién ap trén cac 16i vao
dia chi A theo nhu trang thai da quan sat trén.

- So sanh v&i bang chan 1y duogc l4p voi bang chan 1y theo 1y thuyét mé ta.

Vao cho phép

Vao dia chi

Ra tin hi¢u

En

A

Y

1.3. Mgch dén 4 kénh téi 1 (MUX 4 --> 1)

1.3.1. So db tong quat.

] T En

Xp =
%, MLUX
Xzeax— 431
oY

A1 Ag

- Mach ¢6 4 16i 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.

Xo o>

Xp o= K
I — Y

Xiea>l»

b)

- Tuy theo gia tri ctia 2 dau vao diéu khién A;, Ao ma 16i ra Y s& duoc tiép
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thong véi 161 vao Xi nao do.

- Vi du: Néu cho gia tri nhi phan A; Ao = 10 khi d6 16i ra Y s& dugc ndi toi

X2 (Y = Xz).
- Bang chan ly:
Vao C ho Vao dia chi Ra
phép :
En A1 Ao Y
0 X X X
1 0 0 Xo
1 0 1 X1
1 1 0 X2
1 1 1 X3

- Biéu thirc ham:

Y= EnlXg. Ay Ag + X1 Ap Ap + %o A1 Ap + X3. 8.4,

- Mac logic:

1.3.3. Lap rap, khao sat mach don 4 kénh toi 1(MUX 4 --> 1)

a. Noi dung:

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

- Lap bang chan 1y mo ta hoat dong ctia mach theo murc dién ap trén cac 1i vao.
- So sanh véi bang chan 1y theo 1y thuyét mo ta.

b. T6 chire thue hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.

c. Bang thiét bi, vat tu.

TT Thiét b - Vit tu Théng s6 ky thuit S6 lwong
1 |[May thyc tap sb ED-1100A 1may / nhém
2 |IC s6 MUX 4-->1 IC 74153 hodc twong|1 IC/nhém

duong
3 |Day cam dau ndi boc nhya |L=15cm; D=1mm 1 bo / nhom
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhom

Bang 2.3: Bang thiét bi, vat tw khdo sat mach ma héa tir 8 sang 3

d. Quy trinh thyc hién.

- Chuan bi va kiém tra c4c 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 Dp-3D2.2Dp4D2Y?

MUX 4->1 [2)

1 SN 74153

MUX 4—>1 (1]

G1 Ay D-3D1-2D14D1p Yq GND

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

+ D1.0, D11, D1-2, D1-3: 14 4 16i véao cho tin hiéu ctia mach MUX;

+ Da.0, D21, D22, D23 : 14 4 11 vao cho tin hiéu cia mach MUX:

+ Y1 12 16i ra cho tin hiéu cia MUX1

+ Y2 12 16i ra cho tin hiéu cia MUX;

+ G1 12 161 vao cho phép ctia MUX1 (¢é mikc tich cye thdp - L)

+ G2 12 161 vao cho phép ciia MUX2 (6 mukc tich cuc thap - L)

+ A1, Ao 1a 16i vao dia chi chung cho ca 2 mach MUX

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

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

+ Két ndi cac ngudn tin hidu vao 16i vao Di-o, D11, D1-2, D13 (CAC nguon dao
dong xung 1 Hz, 10 Hz, 1 Khz).

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

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

- Lap bang chan 1y mo ta hoat dong cuia mach theo muc dién ap trén céc 16i vao
dia chi A1 Ao theo nhu trang thai da quan sat trén.

vaocho |y ia chi Ra
phép '
G, A1 Ao Y1

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

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

Yy
DEMUX Yy 2"
X e % | g
Bau vao . ra
tin hidu >y | ; -
i Yzl'l-'l hléll
Apn-1... 871 Aq
1 dau vao dicu khién (dia chi)
_ Mach phén kénh la mach co:
- 1 dau vao cho tin hiéu X.
- n dau vao diéu khién thuong goi la dau vao dia chi (An-1,....., Ay, Ao).
- 1 161 vao cho phep (En)
- 2"! @au ra cho tin hiéu (Yan-i, ..... , Y2, Y1, Yo).

1.1.2 Nguyén tic lam viéc:

- Mach chi 1am viéc khi ¢6 tin hiéu cho phép dua vao tai 16i vao En

- Hoat dong ctia mach tuong ty nhu mach MUX, ttrc 1a tuy theo gié tri cia n
dau vao diéu khién ma 16i vao X s& duoc tiép thong véi 16i ra Yj nao d6. Cu
thé 1a néu gia tri nhi phan qui ra thap phan cta n dau vao diéu khién ma bang
j thi 16i vao X s& duoc ndi toi 161 ra Yj d6 (X=Y)).

- Pé hiéu rd hon diéu nay, ta coi mach DEMUX tuong dwong v&i mot
chuyén mach dau vao K c6 2" tiép diém dau ra va chi 1 16i vao duy nhat.

I ¥
K
- Yy
X e T j

ih

An-1... A1 Ap

+ o+ *

o1 > Yonu

- Tai mot thoi diém, chuyén mach khoéa K chi co thé két ndi dau vao véi mot
dau ra nao d6. Sy chuyén mach ciia khoa K chuyén dén dau ra nao (Yj ndo) la
do céc tin hiéu diéu khién mang t6i, cac tin hiéu diéu khién nay mang thong
tin vé vi tri (dia chi) theo s6 thap phan cia tiép diém 16i ra nhung duédi dang
ma nhi phan.

Vi du:

- Thong tin cua cac dau vao diéu khién An,........ A1, Ao duéi dang mi nhj
phan duoc qui doi thanh thap phan 1 6 (j = 6).
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- Chgyén mach khoa K s& ndi t6i Ys, nhu vay dau vao X di duoc tiép thong
t¢i daura Ys (X = Ye).
- Bang chan ly tong quat:

S6 Vio dia chi Vao tin hi¢u
thap phin | An1 A | A1 | Ao Y
0 0 0 0 1 Yo
1 0 0 1 0 Y1
2n-1 1 1 1 1 Yon-1

2.2. Mach phan kénh I sang 2
2.2.1. So do tong quat.

al T En b]

DEMUX

!
:
!
-
:

1-—>2
:
A

- Mach ¢6 16i vao cho tin hiéu X.

- C6 1 dau vao dia 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 chi 1am viéc khi ¢6 tin hiéu cho phép dua vao tai 16i vao En ( En = 1)
- Tai thoi diém nao dé, 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 d6 chuyén mach khéa K s& n6i dau vao X t6i
daura Y1--> X = Y1

T -

- Bang chan ly:
Vao cho phép| Vao dia chi Ra tin hiéu
En A Y1 Yo
0 X 0 0
1 0 X 0
1 1 0 X
- Biéu thirc ham:
'fu = En.X .E
V= En.X.A

- Mach logic:
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- k!
‘o] Do
Zy:} "1
}
.
A
2.2.3. Lip rap, khao sat mach phéan kénh 1 t6i 2 (DEMUX 1-->2)

a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong ciia mach DEMUX 1-->2.
- Lap bang chan 1y mo ta hoat dong ciia mach theo murc dién ap trén céac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chure thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Thong s6 ky thuit S6 lwong
1 |May thyc tip sb ED-1100A 1may / nhém
2 |IC s6 chira cong NOT IC 7404 hoac tuong duong |1 IC/ nhom
3 |IC 50 chira cong AND IC 7408 hoic twong duong |1 IC/ nhdém
4 Day cim dau ndi boc nhya |L=15cm; D=1mm 1 by / nhom
5 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

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

d. Quy trinh thuc hién.

- Chuan bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- Chuyén so do str dung cong AND 3 dau vao thanh cong AND 2 dau vao.

- Lip mach, khao sat nguyén 1y hoat dong ctia mach DEMUX 1-->2.

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

+ Phan dinh cong logic trong timg IC

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

+ Pura 161 vao dia chi A 1an luot 1én muc cao (H) va xudng mirc thip (L).

+ Quan sat dén LED béo tin hiéu tai cc dau ra cua IC2 (chan 8 va chan 11)
trong tung trudong hop tmg voi A =0 va A =1

- Lap bang chan 1y mo ta hoat dong ciia mach theo muc dién ap trén cac 16i vao
dia chi A theo nhu trang thai da quan sat trén.

- So sanh v&i bang chan 1y duoc lap véi bang chan 1y theo 1y thuyét mo ta.
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Vao cho phép| Vao dia chi Ra tin hi¢u
En A Y1 Yo

2.3. Mgch phin kénh I sang 4 (DEMUX 1-->4)
2.3.1. So do6 tong quat.

aj T En b)
—a ¥p K —a Y
DEMUX |—= "1 ﬂ—} b1
oo o |
= Yo i = ¥z
1-—>4 !
— Y3 [ I &
A1 Ap Ay A

- Mach ¢6 1 16i vao duy nhét cho tin hiéu 1a X.

- C6 2 dau vao dia chi A1, 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.

- Tuy theo gia tri ctia 2 dau vao diéu khién A1, Ao ma 16i vao X s& duoc tiép
thong véi 16i ra Yj nao do.

- Vi du: Néu cho gia tri nhi phan A; Ao = 10 khi d6 16i vao X s& dugc ndi toi

Y2 (X = Yz).
- Bang chan ly:
Vao cho phép | Vao dia chi Ra tin hi¢u
En At | Ao | Yz | 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 thirc ham:

- Mach logic:

Yp =En.X
Y1 =En.X.
Y2 =En.X
Y3 =En.X

. Ap.Ag

Ay.4g

. ApAg

. Ay.Ag

2.3.3. Lip rap, khao sat mach phan kénh 1 t6i 4 (DEMUX 1-->4)

a. Noi dung:

- Lip mach, khao sat nguyén 1y hoat dong cia mach DEMUX 1-->4, ’
- Lap bang chan 1y mo6 ta hoat dong ctia mach theo murc dién &p trén cac 161 vao.
- So sanh véi bang chan 1y theo 1y thuyét mo ta.

b. T6 chirc thue hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.

c. Bang thiét bi, vat tu.

TT Thiét bj - Vit tu Théng s6 ky thuit S6 lwong
1 |May thuc tap sd ED-1100A 1may / nhom
2 |ICDEMUX 1-->4 IC 74155 hoac twong duong |1 IC/ nhém
3 |Day cam dau ndi boc nhya |L=15cm; D=1mm 1 bo / nhom
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhom

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

d. Quy trinh thyc hién. ,
- Chuan bi va ki€m tra cac thi€t bi, vat tu theo bang thong ké.
- Tim hiéu IC DEMUX 1-->4 (IC 74155 hoac tuong duong).

+ IC 74155 bén trong c6 chira 2 mach DEMUX 1-->4
+ D1: 1a 101 vao cho tin hiéu cua mach DEMUX1
+ D2 : 1a 161 vao cho tin hiéu cia mach DEMUX>

+ Y13, Y12, Y11, Y10 : 12 4 16i ra cho tin hi¢u cia DEMUX;
+ Y23, Y22, Y21, Y20 : 12 4 16i ra cho tin hiéu cia DEMUX;
+ G112 161 vao cho phép ctia DEMUXi (¢6 mike tich cuec thdp - L)
+ G2 12 161 vao cho phép ctia DEMUX2 (c6 mike tich cuee thap - L)

75



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

Vec Dy Gp Ap Yo-3Y2-2 Yo Yoq

DEMUX 1->4 [2)

1

DEMUX 1->4 [1)

D-I G'l .lﬂrl Y-l_:] Y-I_z Y-l_-l Y-l_[l GND

SN 741355

- Lap mach, khao sat nguyén 1y hoat dong ciia mach DEMUX 1-->4
+ Khao sat 1 trong 2 mach DEMUX (chon DEMUXq4)
+ Két ndi ngudn tin hidu vao 16i vao D1 (nguon dao dong xung 1Hz hodc 10Hz ).

+ Pua 161 vao dia chi A1 Ao 1an lugt 1én mirc cao (H) va xudng mirc thap (L) cho

tung truong hop.

+ Quan sat dén LED bdo tin hiéu tai cac dau ra Y13, Y12, Y11, Y10 (chan 4; 5; 6;
7 cua IC) trong tirng treong hop ung vai A1 Ao =[00; 01; 10; 11 1].

- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc di¢n 4p trén cac 161 vao
dia chi A1 Ao theo nhu trang thai da quan sat trén.

Vao cho phép

Vao dia chi

Ra tin hi€¢u

G

A1

Ao

Y13

Yi2 | Y12

Y10

- So sanh voi bang chan ly dugc lap voi bang chan Iy theo ly thuyét mo ta.
3. Gidi thiéu mot so IC don kénh, phan kénh thong dung.

Data Inputs

Select

¥Yee Dy Ds D D A

Dz Dz Dt Do ¥ ¥ GND
%,—JH,_JE

Strore

Olata Inputs Clukput

IC 74151

DOaka Inputs Select

Ve Ds De

D A B C

D+ D3 D2 D1 Do, ¥ GND
Data Input= Oukput
IC 74152

76



Bai 7 : Cac phan tir Flip - Flop

Muc tiéu:

* Kién thire:

- Giai thich dwgc cu tric, nguyén tic hoat dong cua cac Flip - Flop;

- Trinh bay duoc cac ung dung cua cac Flip - Flop trong k¥ thuat.

* Ky nang:

- Lép rap, kiém tra dugc su hoat dong cua cac Flip - Flop dung yéu cau k¥
thuat

* Thai do:

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

Noi dung:
1. Khai quét chung
1.2 Khdi nigm: Flip-Flop (FF) 1a phan tr ¢6 kha ning luu trir mot trong hai bit
dix li¢u 1a “0” hoac “1”
1.3 Céiu tao chung
I Pr

Cac .,
dw Je— Flip —Q
ditn |, Flop
ik [+
e (FF) —=70

I Clr

Hinh 7.1: Cdu tao chung ciia Flip--Flop

- C6 1 hodc vai du vao diéu khién

-C6216ira Q. Q : Trang thai tin hiéu tai 2 16i ra ndy luén dao nhau

- Tuy thudc vao ting loai FF ma c6 thé ¢6 hay khong c6 cac 16i vao 1a Pr va Clr,
+ Cp (Clock pulse): Lbi 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): Loi vao “thiét 1ap 0”. N6 c6 tac dung dua Q vé 0 (Q = 0)
-->Prva Clr 1a 2 16i vao diéu khién cudng bic.

1.4 Phdn logi.

* Phan loai theo churc ning cua cac dau vao diéu khién:

- Loai mot 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 lam viéc:

- Plip-Flop khong dong bo.

- Plip-Flop d6ng bo

+ Pong bo thuong

+ Pong bod 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 cau tric mach

R
1 G
P o— > I}
RS {FF
g Khiing déng bi L .G B
2 2 [P
a) b)

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

- RS/FF khéong ddng bo ¢c6 2 161 vao

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

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

-Co216iralaa:a.

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

- Xét nhip thit nhat cho R=1;S=0 Tacé Q=0:;Q
- Xét nhip tithaicho R=0:5S=1 Tacéd Q=1; G=
- Xétnhip thitbacho R=1:;S=1 Tavancd Q=1:Q=0

--> trang thai tai 2 16i ra nay van giit nguyén trang thai trudc dé (nhip thir 3

gitr nguyén nhip thir 2), ta goi la nho trang thai truée.
- Xétnhip thktwcho R=0;S=0 Tacdé Q=1 va Q=1
Nhung sau d6 nhip thr nam, néutalaichoR=1;S=1thitaildira Q:Q

S€

khong thé xac dinh duogc trang thai tin hiéu cu thé. Vi vay, dé tranh tinh

trang péy, to hop tin hiéu R =0 ; S = 0 khong dugc sir dung va dugc goi 1a
hop cam.
- Bang chan 1y

Rn Sn Qn+1
0 0 x (Cam)
0 1 1
1 0 0
1 1 Qn (Nh)

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

2.2. RS/FF déong bé.

a. So dd tong quat va cu trac mach

- RS/FF dong bd c6 3 16i vao

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

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

+ Cp (Clock pulse): La 16i vao cho xung dong bd (xung nhip, xung dong ho)

Ngoai ra mach con c6 thé c6 hay khong c¢6 hai 16i vao diéu khién cudng birc 1

+ Pr (Preset): qu vao “thlqt lap 17. N6 c6 tac dung dua Q 1én 1 (Q = 1)
+ CIr (Clear): Loi vao “thiét 1ap 0”. N6 co tac dung dua Q vé 0 (Q = 0)

to
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-Machc6 2 16irala@:@.
- Mach c6 cau trac bang 4 cong NAND va dugc két no1 nhu hinh vé

¢ Pr
¥
5 o—s —
RS {FF
Cp Dong bi -
B o— —= &
A
1
& Clr

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

b. Nguyén ly 1am viéc: ‘
* Xét trrong hop khi c6 xung dong bo dua vao -->Cp =1

-Néucho R=0;S=1 Tacdé R'=0;58'=1 - Q=1;§=ﬂ
-Néucho R=1;5S=0 Tacé R'=1;8'=0 = Q=0:Q=1
-Néucho R=0:8S=0 Taco R'=1:8'=1 Tavanco Q=0:Q=1

--> Lbi ra Q van giit nguyén trang thai trudc d6 (nhd trang thdi triede).
-NéuchoR=1;S=1 Tacé R'=0;S'=0 -->Khidé16iraQ s& khong
xac dinh duoc trang thai tin hiéu cu thé néu sau d6 ta lai cho R =0; S=0. Vi
vay to hop tin hi(u R=1; S =1 14 t6 hop cam.

* Xét truong hop khi khong c6 xung dong bo dua vao --> Cp =0

Truong hop nay ta luén c6 R'=1; S' =1 v&i trang thai tin hi€u vao tai S va
R, Nhu vay 16i ra Q ludn giir nguyén trang thai trudc (nhé trang thdi truéce).
Bang chan ly:

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

0 0 |Qn (Nh6)
. 0 1 |1

1 0 |0

1 1 |x (Cém)

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

2.3. Lap rdp, khdo sdt RS/FF
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong ctia mach RS/FF dong b .
- Lap bang chan Iy md ta hoat dong clia mach theo mirc dién 4p trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tu Théng s6 k¥ thuit S6 lwong
1 |May thuc tap sb ED-1100A 1méay / nhém
2 |IC sb chira cong NAND  |IC 7400 hoic twong dwong |3 IC/ nhém
3 |Day cam d4u ndi boc nhya [L=15cm; D=1mm 1 b6 / nhém
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bang 7.3: Bang thiét bi, vét tw khdo sat mach RS/FF d&ng bo

d. Quy trinh thyc hién.

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

- Lap mach, khao sat nguyén ly hoat dong ciia mach RS/FF dong b (Hinh 7.3 b).
+ Phan dinh cong logic trong IC 7400.

1
ED—IE ®3.
\ F
Cp o—
1 o
HD:—5® 5]

Hinh 7.4: So' d6 ddu néi khdo sat mach RS/FF dong bé ding IC 7400

+ Két ndi cac 16i vao R, S t6i cac jic cAp murc dién ap trén may.

+ Két n6i Cp véi jac cap suon duong xung Kich thich trén may.

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

+ Trong mdi trudng hop cua R, S. Kich thich suong duorng 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 mirc dién ap 1a cao (H), con dén khong sang thi 1a mic thap (L)
+ Cho Cp = 0 --> Duy tri muc dién ap thap (L) cho 1i vao Cp.

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

+ Quan sat dén LED tai cac chan IC twong (mg véi hai 16i ra Q

- Lap bang chan ly mé ta hoat dong cia mach theo muc di€n &p trén cac 161
vao/ra theo nhu trang thai da quan sat trén.

Vao
R S

Cp
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- So sanh v&i bang chan 1y duogc l4p voi bang chan 1y theo 1y thuyét mé ta.
3. Flip - Flop J -K (JK/FF)
3.1. Cdu triuc mach.

7 Pr J G—D R o
J o : — & L
coor| g | e
K o— T — & ) LD j 8
. oo OT 8

Hinh 7.5: So do tong qudt (a) Va cdu triic mach JK/FF dong bé (b)

- JK/FF dong bd c6 céac 16i vao:

+1J; K : La 2 16i vao diéu khién.

+ Cp (Clock pulse): La 16i vao cho xung ddng bd (xung nhip, xung dong ho)
Mach con c6 thé c6 hay khong cé hai 16i vao diéu khién cudng buc la:

+ Pr (Preset): Lo6i vao “thiét 1ap 17. N6 c6 tac dung dwa Q 1én 1 (Q = 1)

+ CIr (Clear): Lbi vao “thiét 1ap 0”. N6 ¢6 tac dung dwa Q vé 0 (Q = 0)
-Machc621biralaq: Q.

- Mach c6 cau tric 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 déng bod dua vao --> Cp =0

Trudng hop nay, cac 16i vao cia NAND-1 va NAND-2 c6 1 16i vao ludn
bang 0, do vay dau ra cua nd ludn bang 1 véi moi trang thai tin hiéu tai céac
16i vao con lai. Ta luén c6 R'=1; S' =1 va 16i ra Q ludn git nguyén trang
thai trudc (nho trang thdi trudc).

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

- Truong hop nay dau ra cta cong NAND-1 va NAND-2 chi con phuy thudc
vao 2 dau vao con lai va twong duong nhu mot cong NAND 2 dau vao.
Trong do :

R'n:.:rn.ﬁn = TI"I + Qn
S =Kn.Qn=Kn+ Qn

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

+ChoJn=0;Ky=0 Tacd Rn\'=1;S0'=1 -->Qn1=1;Qns1=0

--> Mach van gilt nguyén trang thai trudc (nhé).

+ChoJn+1=0; Knpsz1=1 Tacd Rne1=1;Sm1=0 -->Qn2=0;
+ChoJn+2=1;Kn2=0 TacO Rn2=0;Sh2=1 -->Qnsz=1;
+ChoJna=1;Knsz=1 Tacod Rn3=1;Sm3=0 -->Qnss=0;-->16ira
Q lat trang thai.

+ Ta lai tiép tuc cho Jnes = 0 ; Knsa = 0 --> Qnss = 0 (nho) ;

+ Ta lai tiép tuc cho Jnts = 1 ; Knss = 1 --> Qnsg = 1 (lat trang thai) ;
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- Bang chan ly

Cp Jn Khn Qn+1
0 X X Qn (Nho)
0 0 |Qn (Nho)
. 0 1 |o
1 0o |1
1 1 | Qn (Dao trang thai)

Bdng 7.4: Bang chén Iy ciia JK/FF dong bé

3.3. Ldp rdp, khdo sit JK/FF
a. Noi dung:
- Tim hiéu cau trac, chtic nang cac chan cia IC 7476.
- Lip mach, khao sat nguyén Iy hoat dong ctia mach JK/FF dong b .
- Lap bang chan ly mo ta hoat dong cia mach theo muc dién &p trén cac 161
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chirc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 |May thuc tap sb ED-1100A 1may / nhém
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 bd / nhom
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Badng 7.5: Bang thiét bi, vt tw khdo sat mach RS/FF do”‘ng bo

d. Quy trinh thyc hién. , ’
- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong ké.
- Tim hiéu cau trac IC 7476 (hodac twong dwong).

Ki h 01 GND Kz Qz Q2 J2

IC 7476

CK1 Pri Clnn 1 Vee CKz Prz Clrz

Hinh 7.6: So do6 cdu truc IC 7476
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+ IC 7476 c6 chira 2 phan tir JK/FF dong bd doc 1ap nhau c6 cac 16i vao diéu

khién cudng buc Pr va Clr.

+J1, K1: 14 2 16i vao cho tin hiéu diéu khién cta JK/FF-1.
+J2, Kz, : 14 2 16 vao cho tin hiéu diéu khién ctia JK/FF-2.
+ Qr; @ :1a216ira cho tin hiéu cia JK/FE-1.

+ Q2; @ :1a 2 16i ra cho tin hiéu cua JK/FF-2.

+ CK1 ; CK2 : 12 2 16i vao xung nhip ciia 2 FF.

+Pry; Pra: La 2 16i vao "thiét 1ap1" cho 2 FF.

+ Clr1 ; Clr2 : La 2 16i vao "thiét 1ap0" cho 2 FF.

- Lip mach, khao sat nguyén 1y hoat dong ctia mach JK/FF dong bd
+Khao sat 1 trong 2 mach JK/FF dong bd (chon JK/FF-1)
+ Két n01 Ji, Kivoi2 jac cam cung cap muc dién ap.

+ Két nbi CKy véi j dc cung cip sudn sau xung kich thich (swon dm xung).

+ Pua Pry, Clri 1én muc dién ap cao (H) 1a muc dién ap cho phép mach hoat

dong.

+ Pua 16i vao diéu khién J1; Ki 1an lugt 1én muc cao (H) va xudng murc thap (L)

mot cach tuan tu cho timg trudng hop [00; 01; 10; 11].

+ Quan sat dén LED bado tin hiéu tai dau ra Qi; @ (chan 15 va 14 cua IC) trong

tung truong hop twong tng véi J1va Ky,

- Lap bang chan 1y mo ta hoat dong ciia mach theo mirc dién 4p trén cac 16i

vao/ra cia mach nhu trang thai da quan sat trén.

o
-
=

Clny

@)
)

1 J1 K1 Q1

1

R e ey

- So sanh v&i bang chan 1y duogc l4p voi bang chan 1y theo 1y thuyét mé ta.

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

?Pr D o
¥
D O —a] — E
D /FF
Déng b -
Cp o0— — &
[
1
&Clr Cpo
a) b)

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

- JK/FF ddng bd c6 céac 16i vao:
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+ D : L& 16i vao diéu khién (16i vao cho dir liéu).

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

+ Pr (Preset): L6i vao “thiét 1ap 17. N6 c6 tac dung dwa Q 1én 1 (Q = 1)

+ CIr (Clear): Léi vao “thiét 1ap 0”. N6 c6 tac dung dwa Q vé 0 (Q = 0)
-Machco21diralaa:a.

- Mach c6 cau tric bang 4 cong NAND va duoc két ndi nhu hinh vé

4.2. Nguyén ly lam viéc.

a. Xét truong hop khi khong c6 xung déng b dua vao --> Cp =0

Trudng hop nay, cac 16i vao cia NAND-1 vd NAND-2 ¢6 1 16i vao luén
bang 0, do vy dau ra cta nd ludn bang 1 véi moi trang thai tin hiéu tai 16i
vao D. Taluén c6 R'=1; S'=1 va 15i ra Q ludn giit nguyén trang thai trudc
(nho trang thai truoc).

b. Xét truong hop khi c6 xung ddng bo dua vao --> Cp =1
-ChoD=0.Tacd R'=1;S5'=0-->16iraQ=0.

-ChoD=1.Tacd R'=0;S'=1->16iraQ=1.

--> ta thay 16i ra Q ludn theo 16i vao D (Q = D). Pay chinh 1a dic diém cua
D/FF va né dugc tng dung rong réi trong viéc dong vai trd 1am thanh chét so
liéu, dit liéu trong truyén dua thong tin.

- Bang chan ly:

Cp Dn Qn+1
0 X Qn (nhd)
0 0
! 1 1

Bdng 7.6: Bang chdn Iy ciia D/FF dong bé

c. Thanh chét s6 lidu st dung D/FF déng bd

- Cau tric thanh chét s6 liéu 4 bit.

+ Mbi mot D/FF phu trach 1 bit dir lidu.

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

+ Cac 16i vao D/FF tiép nhén cac bit dit liéu D3, D2, D1, Do.
+ Cac dit liéu duoc dua ra tai Qs, Q2, Q1, Qo twong Ung.

- Nguyén ly lam viéc.

Q3 Q: Q; Qg

@ ® @ @
D Do 0 D
I
D3 D2 Dy Do

Hinh 7.8: Cdu triic thanh chét dir liéu 4 bit ding DIFF.
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+ Khi xung nhip Cp = 1, cdc D/FF dugc mo thong, dir li€u duoc dua vao cac
161 vao D va l4y ra tai cac 16i ra Q twong tng. Cac D/FF khong lam thay doi
cau trac dir liéu truyén khi dugc truyén qua vi 16i ra Q theo 15i vao D.
+ Khi mudn ngan dir li€u lai, ta chi viéc cho Cp = 0, lap tirc cac D/FF & vao
trang thai nhd, 16i vao D bi khoa, cac dau ra Qsz, Qz, Q1, Qo s& luu giit lai céac
dir liéu da truyén qua ¢ thoi diém trude do.
4.3. Ldp rdp, khdio sit D/FF
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat déng cua mach D/FF dong b .
- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién 4p trén cac 16i
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T6 chue thuc hién:

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

TT Thiét bi - Vat tu Théng s6 k¥ thuit S6 lwong
1 |May thuc tap sb ED-1100A 1may / nhém
2 |IC sb chita cong NAND  |IC 7400 hoic twong dwong |1 IC/ nhém
3 |Day cam d4u ndi boc nhya [L=15cm; D=1mm 1 b6 / nhém
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bdng 7.3: Bdng thiét bi, vit tw khdo sat mach D/FF déng bg

d. Quy trinh thyc hién.

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

- Lip mach, khao sat nguyén 1y hoat dong ctia mach D/FF dong b (Hinh 7.7 b).
+ Phan dinh cong logic trong IC 7400.

+ Két ndi 16i vao D véi jac cap muc dién ap trén may.

+ Két n6i 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 sudng dwong cho 16i vao Cp.

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

Hinh 7.9: So d6 ddu néi khdo sat mach D/FF dong bg ding IC 7400
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+ Cho Cp = 0 --> Duy tri muc dién ap thap (L) cho 15i vao Cp.

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

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

- Lap bang chan 1y mo ta hoat dong ctia mach theo mirc dién 4p trén céac 16i
vao/ra theo nhu trang thai da quan sat trén.

Cp Dn Qn+1

- So sanh v&i bang chan 1y dugc lap voi bang chan 1y theo 1y thuyét mo ta.

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

I E
T, Qn+1
T o— T IFF 0 | Qn (mha)
L . 1| Qq (13t trang thai)
To= T {FF @ € | T Qua
‘ 0 x| Qa (nho)
bing bd — 0 | Qu (nhd)
Epo— — @ 1 0w (t trang thai)

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

- T (Toggle) : 13 161 vao diéu khién
- Cp : 16i vao cho xung ddng bd
- @:Q 14 hai 16i ra cho tin hi¢u.
- Nguyén 1y lam viéc dugc thé hién thong qua bang chan 1y va c6 thé thiy r6:
Déi voi T/FF thuong :
+ Khi 16i vao T = 0 --> Léi ra Q ludn giit nguyén trang thai trude (nhd).
+ Khi 16i vao T =1 --> Lbi ra Q s& lat trang thai.
Déi voi T/FF bién thé dong bo :
+ Khi khong c6 xung dong bo dwa vao ( Cp = 0)--> Lbi ra Q ludn gift nguyén
trang thai trudc (nhd) v6i bat ké tin hiéu dua vao tai T.
+ Khi c6 xung déng bd dwa vao ( Cp = 1)--> Néu T chua c6 tin hiéu (T = 0)
thi 16i ra Q van ludn giit nguyén trang thai trudc (nhé). Con néu khi tin hiéu
tai T =1 thi 16i ra Q s& lat trang thai.
5.2. Céu triic mach.
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Trong thuc té k¥ thuat, trén co sé cac phﬁn tir FF dd c6 san nhp: D/FF ;
JK/FF, RS/FF nguoi ta thuong di xay dung T/FF duwa trén nhitng phan tr FF
cO san nay.

L qrree e
! RS { FF : ! RS / FF !

T C’_E_} BDidng b b | Déng bd L
il_,R @ =8 T oT—=C Q =
| | i |
| L»J Q L — ob——@
1 JK ! FF ! | JK ! FF !

T ! Ding b P CpG i Dong bd P
i’—)-K Q = & L =K o

Hinh 7.11: So' d6 chuyén doi ciia TIFF thuong va dong bé.

5.3. Lap rap, khao sat T/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 cia mach theo muc dién &p trén cac 161
vao/ra.
- So sanh v&i bang chan 1y theo 1y thuyét mo ta.
b. T4 chirc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Théng s6 ky thuit S6 lwong
1 |May thuc tap sb ED-1100A 1may / nhém
2 |IC s6 cong NAND IC 7400 hoac twong duong |2 IC/ nhdm
3 |Day cam dau ndi boc nhya |L=15cm; D=1mm 1 bd / nhom
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bdng 7.5: Bang thiét bi, vit tw khao sat mach TIFF

d. Quy trinh thyuc hién.

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

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

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

+ Lap rap mach D/FF dong bo.

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

+ Thuyc hién cap tin hiéu va 16i vao T.

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

- Lap bang chan ly m6 td hoat dong cia mach theo muc dién &p trén cac 161
vao/ra theo nhu trang thai da quan sat trén.
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6. Flip - Flop M-S
6.1. Cau truc mach.

i u SR
J o——-=) > L
c L akgEE B T akirE !
Po ! Ding bd C Pong bd i
K o——t=|Ky By Ks Bl —— @
F!
[

Hinh 7.11: So d6 khéi va cdu triic mach cia JKIFF M-S.

- Mach sir dung 2 JK/FF dong bo trong d6 :
+ 1JK/FF doéng vai tro chinh (M - Master)
+ 1JK/FF doéng vai trod phu (S - Slaver)
- 161 vao dong bo cua 2 FF ¢o trang thai ddo nhau nhod céng ddo NOT.
6.2. Nguyén ly lam viéc.
- Khi Cp = 1: JK/FF ‘M’ mé thong, no sé& tiép nhan cac thong tin tir ngoai
vao tai 2 16i vao J va K va chuyén t6i 16i ra Qm ctia né. Trong khi d6 JK/FF
‘S’ bi khoa vi 16i vao xung nhip thong qua cong NOT s& 1a mutc 0, nd sé&
khong don nhan thong tin tai tr Qm guri sang.
- Khi Cp = 0 : JK/FF ‘M’ bi khoa, n6 s& khong tiép nhan thong tin tir ngoai
vao tai J va K. Trong khi d6 JK/FF ‘S’ m¢& thong vi 16i vao xung nhip thong
qua cong NOT s& 1a mirc 1, né s& d6n nhan thong tin dugce ghi vao tir trudce
tai Qm ctia JK/FF ‘M’ va chuyén t6i 1i ra Q.
- Nhu vay su lam 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’ nhtng chua duoc
dua dén dau ra.
+ Sau d6 16i vao nhan thong tin bi khoéa lai, thong tin dugc ghi vao tur trudce
trong JK/FF ‘M’ méi dugc chuyén t6i 16i ra.
6.3. Lap rap, khao sat Flip - Flop M-S.
a. Noi dung:
- Lap mach, khao sat nguyén 1y hoat dong ctia mach JK/FF ‘M-S’ sir dung IC .
- Lap bang chan ly m6 td hoat dong cia mach theo muc dién &p trén cac 16
vao/ra.
b. T6 chure thuc hién:

Chia 16p thanh cdc nhom véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.
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O tiép ngudn

220V/5A

TT Thiét bi - Vat tu Théng s6 k¥ thuit S6 lwong
1 |May thuc tap sb ED-1100A 1méay / nhém
2 |IC sb JK/FF IC 7476 hoic twong dwong |1 IC/ nhém
3 |Day cam d4u ndi boc nhya [L=15cm; D=1mm 1 b6 / nhém
4

1 bd/ 4 nhém

Bdng 7.5: Bang thiét bi, vit tw khdo sdat mach RS/FF dong bé

d. Quy trinh thyc hién.
- Chuén bi va kiém tra céc thiét bi, vat tu theo bang théng ké.
- Tim hiéu cau trac IC 7476 (hodc tuwong dirong).
- Lip mach, khao sat nguyén 1y hoat dong ctia mach JK/FF dong bo
+ Cam IC 7476 1én bang mach cua may thyc tap.

+ Két ndi cac 16i vao ra cua cac phan tir JK/EF theo so dd khbi.

+ Noi cac chan Clr va Pr 1én murc cho phép (H)

+ Két n01 Ji, Kivéi2 j jac cam  cung cAp muc dién ap.
+ Két nbi CKy voi jac cung cap sudn sau xung kich thich (suon am xung).
+ Pua 16i vao diéu khién J1; Ky 1an lugt 1én mic cao (H) va xudng mirc thap (L)
mot cach tudn tir cho timg trudng hop [00; 01; 10; 11].
+ Sau mdi 1an xac lap trang thai cho Ji; K1 , kich thich xung nhip tai CKi.
+ Quan sat dén LED bao tin hiéu tai dau ra @i Q@ (chan 15 va 14 cua IC) trong
tung truong hop twong tng véi J1va Ky,
- Lap bang chan 1y mo ta hoat dong ciia mach theo murc dién 4p trén céac 16i
vao/ra cia mach nhu trang thai da quan sat trén.

Pr | CIr | CK: J1 K1 Q2
1 1 X
1 1 X
1 1 X
1 1 X
1 1 X
1 1 X
1 1 X
1 1 KX
Panh gia két qua
Muc tiéu Noi dung Piém
Kién thire Ph?ln t,iclz du,o’c nguy?n li hoat dong va bang 5
chan ly cua cac phan tr FF
K§ niing Lép rap, kiém tra dugc su hoat dong ‘cfla mach 5
RS/FF; JK/FF; D/FF; T/FF ding yéu cau.
- Chu dong, sang tao trong qué trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.
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Bai 8 : Mach dém nhi phan

Muc tiéu:

* Kién thirc:

- Giai thich dugc céu truc, nguyén tdc hoat dong mach dém nhi phan.

* Ky nang:

- Lép rap, kiém tra dugc su hoat dong cua mot sb mach dém nhi phan theo
yéu cau ky thuat.

kénh theo yéu cau k¥ thuét

*Thai do:

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

Noi dung:

1. Mach dém khéong ddng bé.

1.1. Khéi quat chung.

- Pém trong hé nhi phan 1a sy thay doi tuan tu cac to hop trang thai nhi phan theo
mot trinh tu nao do.

- Mach dém hay con goi 1a bd dém 12 mach dién sd duoc xay dung dé tao ra thay
ddi tuan tu cac to hop trang thai nhi phan theo mdt trinh tu ndo d6 mdi khi co
mot tin hiéu kich thich (xung dém) mang dén.

- Cac phén tr co ban cAu trac 1én mach dém chinh 1a cac phén tir FF, mdi mot
phﬁn tir FF s€ dai dién cho 1 bit nhi phan ctua to hop ma cta mach dém. Vi vay
néu tir ma nhi phan ciia mach dém c6 d6 dai n bit thi can phai ¢6 n phan tir FF.

- Phan loai mach dém:

+ Mach dém tang (thudn), mach dém giam (nguwoc)(theo qui lugt bién doi gid tri)
+ Mach dém dong bd, dém khong dong bd (theo nguyén tac lam viéc)

+ Mach dém 10; 12; 100... (goi theo dung luong),

+ Mach dém vong, dém lap trinh... (goi theo chirc ning);

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

1.2. Mach dém ting (4 biy).

1.2.1. So @b céu tric.

Qo & Q1 Qz QB
—1 oH s —1 0 —H1 0
Xung dgm
o—» C o Hc @ ~C @ -C @
(Cp)
— K — K — K — K
O O O O
n4n Ch‘ n4n C]r n4n C]'r n4n C]r
1 1 1 1
RESET
o

Hinh 8.1: So' d6 cdu triic ciia mach dém ting khéng dong b 4 bit

- Bo dém st dung 4 phan tir JK/FF dong bo, mdi mot JK/FF phu trach 1 bit.
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- Cac JK/FF duoc 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 1a dic diém ctia mach
lam viéc & ché d6 khong dong b6 tirc 1a cac JK/FF khong chuyén trang thai
duoc dong thoi ma su chuyen 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 duoc ghim ¢ muc logicl- muc cao H (duwoc
néi véi nguon +5VDC). Do vy cac JK/FF lam viéc & ché d6 dau ra Q sé lat
trang thai khi cé tin hiéu xung nhip dua vao kich thich. Thoi diém 14t trang
thai s@ roi1 vao suon am cua xung kich thich (swon sau xung).

- Tin hiéu RESET dugc dua vao cac 161 vao Clr (Clear) ctia cac JK/FF. Biéu
nay cudng birc cho tit ca cac FF dong thoi tré vé logicO.

1.2.2. Nguyén 1y lam viéc.

- Gia st tai thoi gian ban dau, céc léi ra Q cua cac FF déu ¢ trang thai 0
--> Q3Q2Q1Qo = 0000 --> qui doi ra sb thap phan Ia 0.

- Xung dém dau tién dugce dua vao va khi két thiic xung - thoi diém suon sau
xung --> 1i ra Qo ctia 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 la FF-2; FF-3;
FF-4 van giit nguyén trang thai ban dau. Nhu vay két thuc xung dém dau
tién, ta co cac trang thai Q3Q2Q1Qo = 0001 --> qui d6i ra so thap phan 1a 1.

- Xung dém tha 2 dugc dua vao va khi két thuc xung - thoi diém sudn sau
xung --> 16i ra Qo cua JK/FF-1 lai 14t trang thai --> Qo = 0. Xung Qo nay lai
kich thich cho FF-2 tai thoi diém sudn sau xung --> 16i ra Q1 ctua JK/FF- 2 lat
trang thai --> Q1 = 1 va luu gir ¢ trang thai nay vi khi d6 xung Qo di vé 0.
Céac FF phia sau la FF-3; FF-4 van gilt nguyén trang thai ban dau. Nhu vay
két thuc xung dém dau tién, ta c6 cac trang thai Q3Q2Q1Qo = 0010 --> qui doi
ra s6 thap phan 1a 2.

- Khi xung dém duogc dua lién tuc vao va ctr theo dién bién nhu su kich thich
trén, trang thai ctia cac 16i ra Q3,Q2,Q1,Qo sé& lién tuc thay ddi trang thai theo
qui luat ting dan gia tri tir 0000 --> 1111 (zr O thdp phdn dén 15 thdp phdn)
va sau do lai tré vé trang thai 0000 nhu ban dau, mach lai dém lai tir dau.

- Biéu d6 dang song:

Zung dém 2 3 4 5 é 7 2 510 11 12 13 14 15 1§
Q ofsJoJufofrJofofoJurJofofjoJuvfo]ut]ozg
@ 0 ofv v]o oft tv]e ot v]o ot 1]o¢
Q; 0o o o ofir 1 1t 1 ]o o 0o of1 1 1 1]ot
Q; 0 0 o0 o o 0 0 0 [y 1 1 1 1 1 1 1|£;

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

- Nhan xét:

+ Sy thay ddi trang thai ctia cac JK/FF chi xay ra ¢ sudn 4m (suon sau) cua
xung kich thich. Hay n6i mot cach téng quat 13 trang thai Qi thay d6i khi bac
thap ké tiép né chuyén trang thai tir 1-->0
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+ So véi xung dém thi tan s cac xung tai cac dau ra Qi cta bo dém s& giam
di 20+ 1an,

+ Ngoai chirc ning dém, mach dém con duoc tng dung 1am mach chia tan
s0.

1.3. Mach dém giiam.

1.3.1. So dd cdu tric.

Qo & Q& Qg 'Y Q3
— ] Qo— — J Ql_ — J Qz_ — J Q3
Xung d&€m
o——Cc © e @ Hc @ Hc @
(Cpy B B
— K QO_ — K Q1_ — K QZ_ — K Q3
o] Q Q o]
n [} r n n Pr [} n r [} n Pr
R ! ! i !
PRESET
O

Hinh 8.3: So d6 cdu triic ciia mach dém giam khéng dong bé 4 bit.

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

- Tin hiéu kich thich cac FF phia sau dugc lay tir 16i ra Q@ cta FF trudc.

- Tin hiéu PRESET duoc dua téi cac 161 vao Pr (Preset) cia cac JK/FF. Diéu
ndy cudng buc cho tit ca cac FF dong thoi 1én logicl.

1.3.2. Nguyén ly 1am viéc.

- Gia sur tai thoi gian ban dau, cac léi ra Q ctia cac FF déu ¢ trang thai 1
--> Q3Q2Q1Qo = 1111 --> qui doi ra sb thap phén la 15.

- Xung dém dau tién dugc dua vao va khi két thiic xung - thoi diém suon sau
xung --> 16i ra Qo ctia JK/FF-1 1t trang thai --> Qo = 0 va luu giit ¢ trang
thai nay vi khi d6 xung kich thich da vé 0. Piéu nay twong duong véi 16i ra
Qo dang & trang thai 1. Cac FF phia sau 1a FF-2; FF-3; FF-4 van giit nguyén
trang thai ban dau. Nhu vay két thuc xung dém dau tién, ta c6 cac trang thai
QngQlQo = 1110 --> qui dbi ra sd thap phan la 14.

- Xung dém thar 2 dugc dua vao va khi két thuc xung - thoi diém sudn sau
xung --> 16i ra Qo cua JK/FF-1 lai lat trang thai --> Qo = 1. Diéu nay twong
duong véi 16i ra Qo trg vé 0 --> Qo = 0, Xung Qo nay sé& kich thich cho FF-2
tai thoi diém sudn 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 da vé 0. Cac FF phia sau Ia
FF-3; FF-4 van giit nguyén trang thai ban dau. Nhu vay két thuc xung dém
dau tién, ta co cac trang thai Q3Q2Q1Qo = 1101 --> qui di ra sb thap phan 1a
13.

- Khi xung dém duogc dua lién tuc vao va cit theo dién bién nhu su kich thich
trén, trang thai ctia cac 16i ra Q3,Q2,Q1,Qo sé& lién tuc thay ddi trang thai theo
qui luat giam dan gia tri tr 1111 --> 0000 (ter 15 thdp phdn vé 0 thdp phdn)
va sau do lai tré vé trang thai 1111 nhu ban dau, mach lai dém lai tir dau.

- Biéu d6 dang song:
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Xungdém ! 2 3 4 5 & 7 % 9 10 11 12 13 14 15 16

(CF'ZI||||||||||||||||||||||||||||||||t

i N e A e 0 o e I O e R O
@ v t]e oft t]o oft t]o ot 1] o i
Q t 1t 1 t]o o o ofv v v r]o o o o [r:
Qs 111 1 r 1 1 1]0 0 0 o 0o 0 0 n|1_;

Hinh 8.4: Biéu dé dang séng ciia mach dém giam khéng dong bé (4 bit)

- Nhan xét: Su thay doi trang thai cua cac 16i ra Qi cua cac JK/FF khi 16i ra
ctia bac thap ké tiép né 1a Qi1 chuyén trang thai tir 0-->1

2. Mach dém ddng bd

2.1. Khéi quat chung.

- Pém khong dong bo va dém ddng bd 1a 2 nguyén tic khac biét chi rd vé didu
kién 14t trang thai cua cac phén tir FF cdu thanh mach dém.

- Mach d&ém khong déng bo: Nhu trén d3 néu vé dic diém cua mach lam viéc &
ché d6 khong dong bd. Mach dém khong dong bo 1a mach dém ma cac FF khong
chuyén trang thai dong thdi ma sy chuyén trang thai cua FF nay lai kich
thich cho sy chuyén trang thai cua FF tiép theo.

- Mach dém déng bo: Mach dém déng b6 1a mach dém ma cac FF chuyén trang
thai mot cach ddng thoi, su chuyén trang thai ciia FF dimg sau phy thudc vao tat
ca cac FF dtmng trude nd va phu thudc vao xung dém hay noéi mot cach khac khi
cO xung dém xudt hién thi tat ca cac FF c6 du diéu kién s& déng thoi lat trang
thai.

2.2. Mach dém ting (4 bit).

2.2.1. So d6 céu tric.

Qﬂi QL‘ in Q3i

II‘lII |

J Q- — J aF- J ) e — J Q-
[c@; s1C [c@} s C (&)
Xung d&€m K —K K —k
(Cp)
.

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

- Mach st dung 4 JK/FF ddng bo, J-K cua ting FF duoc ndi chung nhau.

- Xung dém duogc dua dong thoi vao cac 16i vao xung nhip ctia cac JK/FF.

- JK/FF chi 14t trang thai khi cac 16i vao J-K cua no bang 1 va khi c6 xung
dém mang dén.
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+ J-K cua FF-1 luén dugc ghim ¢ muc logicl

+ J-K ctia FF-2 chi bang 1 khi Qo= 1

+ J-K cuia FE-3 chi bang 1 khi Qo= Q1 =1

+ J-K ctia FF-4 chi bang 1 khi Qo= Q1 =Q2=1

2.2.2. Nguyén ly lam viéc.

- Khi Ji = Ki = 0 --> cac FF s& ¢ trang thai nhd --> 15i ra Qi ctia né s& khong
1at trang thai d6i voi xung dém mang dén.

- Khi Ji = Ki = 1 --> c4c FF sé& thay doi trang thai khi ¢6 xung dém mang dén.
- JK/FF-1 s& lién tuc 14t trang thai khi c6 xung dém mang dén vi 16i vao J-K
ctia n6 ludn bang 1.

- Gia su tai thoi gian ban dau, céac léi ra Q cua cac FF déu ¢ trang thai 0
--> Q3Q2Q1Qo = 0000 --> qui ddi ra sb thap phan 1a 0.

- Xung dém dau tién dugc dua vao tit ca cac FF, khi két thuc xung-thoi diém
suon sau xung --> chi ¢6 16i ra Qo cua JK/FF-1 1t trang thai --> Qo = 0. -->
ta c6 Q3Q2Q1Qo = 0001 --> qui d6i ra s6 thap phan 1a 1. Thoi diém nay J-K
cua FF-2 bang 1 vi Qo= 1, nd san sang lat trang thai khi c6 xung dém mang
dén.

- Xung dém thr hai dugc dua vao tit ca cac FF, khi két thac xung- thoi diém
suon sau xung --> chi ¢ 16i ra Qo va Qi1 ciia FF-1 va FF-2 14t trang thai -->
Q1=1;Qo=0--> tacd QsQ2Q:Qo = 0010 --> qui d6i ra s6 thap phan 1a 2.

- Khi xung dém dugc dua lién tuc vao va ct theo dién bién nhu sy kich thich
va diéu kién lat trang thai néu trén, trang thai cua cac 15i ra Q3,Q2,Q1,Qo s&
lién tuc thay doi trang thai theo qui luat ting dan gia tri tir 0000 --> 1111 (e
0 thdp phédn dén 15 thdp phdn) va sau d6 lai trd vé trang thai 0000, mach lai
dém lai tir dau.

- Chu y: Khi mudn tang dung luong dém, ta phai ting s6 phan tir FF nhung
khi d6 sd 161 vao cho cong AND s tang 1én, gay qua tai cho dau vao cong
AND. Vi viy trong thuc té ngudi ta thuong sit dung phuong phap dung cac
nhom dém phdi hop nhau, mdi mot nhém dém gdm 4 phan tir FF.

Q; Qi Quz Qs

N A

—p{E CE —»

—»lcC
Hung dem

Hinh 8.4: So d6 khéi ciia nhém dém tang dong bé 4 bit

- E (Enable) : Ldi vao cho phép nhom dém hoat dong.

- C (Counter): L6i vao cho xung dém.

- CE : (Carry enable) : Li ra dua tin hiéu cho phép dém dén nhom dém tiép
theo.

- Qi, Qi+1, Qis2, Qix3 : 4 15i ra dic trung cho to hgp mi nhi phan 4 bit cua
mach dém.

94



Qs 4 Qi g Quz g Quzg

E op I 1 CE
—J Q- J Q- J Q- J Q-
1¢c @ L C @ L’ ¢ L C@
Xung dém —K K K K
(Cp)
>
Hinh 8.5: So do cdu triic ciia nhém dém tang dong bé 4 bit
1111,

- Khi nhém dém d3 d¢ém day, cac 16i ra cia nhom dém Qi+3Qi+2Qi+1Qi =
khi d6 16i ra CE = 1. Pay 1a tin hiéu cho phép dém dén nhom dém tiép theo.

(%}Qo - Q5 (%}Q‘;-:-Q-; (%}QB‘:‘QII (%}Qu*-‘hs

II‘III
o »|E cE|—»{E ce|—»]E CE|—»E CE
@ @ @

) N S [ S

Hinh 8.6: So' do mdc phéi hop ciia 4 nhém dém ting nhau.

2.3. Mach dém giim (4 bit).
2.3.1. So d6 cau tric.

1

|
e
| ]
@ o
I
®

iy
o

e
iy

L1k Qg K O K ﬁzl K 03

Hinh 8.7: So do cdu triic ciia mach dém giam dong bé 4 bit

¥ung d&€m
(Cp]

- Céc 16i vao kich thich cho cac JK/FF phia sau duoc 14y tir cac 16i ra Q cua

cac JK/FF dtng trudc.

- Xung dém duogc dua dong thoi vao cac 16i vao xung nhip ctia cac JK/FF.
- JK/FF chi 14t trang thai khi cac 16i vao J-K cua noé bang 1 va khi c¢6 xung
dém mang dén.

+ J-K cua FF-1 luon dugc ghim & muc logicl



+J-K ctia FF-2 chi bang 1 khi Qo=0-->00 =1
+J-K cua FF-3 chi bang 1 khi Qp=Q1=0--> =0 =1
+ J-K cua FF-4 chi bing 1 khi Qo=Q1=Q2=0--> Q=0 =02=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 ddi ra sd thap phan 1a 15.
- Xung dém dau tién duogc dua vao tat ca cac FF, khi két thuc xung-thoi diém
sudn sau xung --> chi ¢6 16i ra Qo cua JK/FF-1 14t trang thai --> Qo = 0. -->
ta ¢6 QsQ2Q1Qo = 1110 --> qui ddi ra s6 thap phan 1 14. Thoi diém nay J-K
cua FF-2 bang 1 vi Qo =1, n6 sén sang 14t trang thai khi c6 xung dém mang
dén.
- Xung dém thr hai dwoc dua vao tit ca cac FF, khi két thuc xung- thoi diém
sudn sau xung --> chi ¢ 16i ra Qo va Qi cuia FF-1 va FF-2 14t trang thai -->
Q1=0; Qo=1--> taco Q3Q2Q:1Qo = 1101 --> qui ddi ra sb thap phan la 13.
- Khi xung dém dugc dua lién tuc vao va ct theo dién bién nhu sy kich thich
va diéu kién 1at trang thai néu trén, trang thai ciia cac 16i ra Q3,Q2,Q1,Qo s&
lién tuc thay d6i trang thai theo qui luat giam dan gid tri tr 1111 --> 0000 (72
15 thdp phédn dén 0 thdp phdn) va sau d6 lai trd vé trang thai 1111, mach lai
dém lai tir dau.
3. Lip rap, khao sat caic mach dém dung IC.
3.1. Mach dém 10
a. Noi dung:
- Tim hiéu cau trac, chiic ning cac chan ciia IC 7490
- Lip mach, khao sat nguyén 1y hoat dong ctia mach dém 10 dung IC .
b. T6 chure thuc hién:

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

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc tap s6 ED-1100A 1may / nhém
2 |IC ¢ém 10 IC 7490 hoic twong dwong |1 IC/ nhém
3 |Day cam dau ndi boc nhya |L=15cm; D=1mm 1 bo / nhom
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bdng 8.1: Bang thiét bj, vt tu khdo sat mach dém 10 dimg IC 7490

d. Quy trinh thuc hién.

- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Tim hiéu c4u trac caa IC 7490.

+PIN5:Vcc=+5V

+PIN 10 : GND

+ PIN 12 : Ldi ra Qa (bit LSB).

+PIN 9 : Léira Qb

+PIN 8 : Lbi ra Qc

+ PIN 11 : Léi ra Qq
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Input
A N2 Qa d GND b Qe

SN 7400

RO(1) RO(Z) R2(1)

BED Rn(1) RO(2) NC Vee Ro(1) R9(2)
Toput

Hinh 8.8: Cdu triic cia IC-7490

+ PIN 14 : dua xung dém vao FF-A

+ PIN 1 : Pua xung dém vao FF-BCD.

+ PIN 2 : Roq) 16i dua tin hiéu x6a vao FF-A

+ PIN 3 : Rog) 16i dua tin hiéu x6a FF-BCD.

+ PIN 6 : Ro1) 16i dua tin hiéu set cho FF-A

+ PIN 7 : Ro) 16i dua tin hiéu set cho FF-BCD
+ PIN 4 ;13 : khdng dung

Qy Qr Q0 9
Input &
i  Pém?2 Pém S
Input BD
Byy  Rap Ry Ry
i |
R Ry

Hinh 8.9: Két noi sir dung IC 7490

- C4u truc bén trong ctia IC bao gém 2 bo dém

+ BO dém 2 (dung FF-A) : Vao Input A -->ra Qa

+ B6 dém 5 (dung FF-BCD) : Vao Input BD --> ra Qs ,Qc ,Qp

- Lap mach, khao sat nguyén 1y hoat dong ciia mach dém 10.

+ Két ndi chan 2 va 3 dé tao thanh mét 11 vao duy nhét 12 Ro.

+ Két ndi chan 6 va 7 dé tao thanh mot 16i vao duy nhét 12 Ro.

+ Két ndi tir chan 12 t&i chan 1 dé 1y tin higu kich thich cho mach dém 5.

+ Két ndi cac dau ra Qb, Qc, Qs , Qa td1 cac 16i vao D,C,B,A cua hién thi 7 vach
trén may thuc tap.

+ Két ndi chan 14 (Input A) véi Jac cap ngudn dao dong 1Hz
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+ Pua cac 16i vao Ro va R: xubéng mirc thap (L) 1a mic cho phép mach hoat
dong.
+ Quan sét sy hién thi caa LED 7 vach.
- Pua 16i vao Ro 1én mire cao (H), quan sat trang thai hién thi cuia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Ro.
- Pua 16i vao Ry 1én mirc cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Ro.
3.2. Mach dém 12
a. Noi dung:
- Tim hiéu cdu trac, chtrc ning cac chan cua IC 7492
- Lip mach, khao sat nguyén 1y hoat dong ctia mach dém 12 dung IC .
b. T6 chure thuc hién:
Chia 16p thanh cadc nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Thong s6 ky thuit S6 lwong
1 |May thyc tip sb ED-1100A 1may / nhém
2 |IC dém 12 IC 7492 hoac tuwong duong |1 IC/ nhom
3 Day cam dau nbi boc nhya |L=15cm; D=1mm 1 bo / nhém
4 |0 tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 8.2: Bang thiét bi, vit tw khado sat mach dém 12 ding IC 7492

d. Quy trinh thyc hién.
- Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong keé.
- Tim hi€u cau trac cua IC 7492.

Ioput
A N Qa Qb GND Qe 0Od

SN 7492

BED  NC NC NC yee RO(1) ROZ)
Ioput

Hinh 8.10: Cdu triic ciia IC-7492

+PIN 5 : Vce = +5V

+PIN 10 : GND

+ PIN 12 : Ldi ra Qa (bit LSB).

+PIN 11 : Léi ra Qo
+PIN 9 : Lbira Qc
+PIN 8 : Lbi 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) 16i dua tin higu x6a vao FF-A
+ PIN 7 : Rog) 16i dua tin hiéu x6a FF-BCD.
+ PIN 2, 3, 4 ;13 : khdng dung.

Q Qg Q(lj l
Input A
_—=i@#l  pém2 —=i1) Pém6
Hung dam Inpuat BD
?
Ry Ry

e,

Hinh 8.11: Két néi sir dung IC 7492

- C4u truc bén trong ctia IC bao gom 2 bd dém
+ Bo dém 2 (dung FE-A) : Vao Input A -->ra Qa
+ B9 dém 6 (dung FF-BCD) : Vo Input BD --> ra Qs ,Qc ,Qp
- Lip mach, khao sat nguyén 1y hoat dong ctia mach dém 12.
+ Két ndi chan 6 va 7 dé tao thanh mot 16i vao duy nhét 13 Ro.
+ Két ndi tir chan 12 t&i chan 1 dé 1y tin hiéu kich thich cho mach dém 6.
+ Két ndi cac dau ra Qp, Qc, Qs , Qa t6i cac 16i vao D,C,B,A cua hién thi 7 vach
trén may thyc tap.
+ Két ndi chan 14 (Input A) véi Jac cap ngudn dao dong 1Hz.
+ Pua 16i vao Ro xuéng muc thap (L), 1a mic cho phép mach hoat dong.
+ Quan sat sy hién thi ctia LED 7 vach.
+ Pua 16i vao Ro 1én mire cao (H), quan sat trang thai hién thi ctia LED 7 vach va
dura ra két luan vé chirc ning cua 16i vao Ro.
3.3. Mach dém 16
a. Noi dung:
- Tim hiéu cdu trac, chtc ning cac chan cua IC 7493.
- Lip mach, khao sat nguyén 1y hoat dong ctia mach dém 16 dung IC.
b. T6 chure thuc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét b - Vit tu Théng s6 ky thuit S6 lwong
1 |May thyc tap sb ED-1100A 1may / nhém
2 [ICdem 16 IC 7493 hoic twong duong |1 IC/ nhém
3 Day cim dau nbi boc nhya |L=15cm; D=1mm 1 by / nhom
4 |0 tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 8.3: Bdng thiét bi, vit tw khdo sat mach dém 16 ding IC 7493

d. Quy trinh thyc hién.
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- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Tim hiéu cau truc cua IC 7493.

Toput
A NC Qa d GND Qb Qc

SN 7493

BD RO[1) RO Ny NC NC
Input

Hinh 8.12: Cdu tric ciia IC-7493
+PIN 5: Vce = +5V
+PIN 10 : GND
+ PIN 12 : L6i ra Qa (bit LSB).
+PIN 9 : Léira Qb
+ PIN 8 : Léi ra Q¢
+ PIN 11 : Léi ra Qq
+ PIN 14 : dua xung dém vao FF-A
+ PIN 1 : Pua xung dém vao FF-BCD.
+ PIN 2 : Rog) 16i dua tin hiéu x6a vao FF-A
+ PIN 3 : Rog) 16i dua tin hiéu x6a FF-BCD.
+ PIN 4; 6; 7; 13 : khdng dung.

Qy Q0 @ @
Iput A
_ &——#  Pém2 —-1  péms
Hung dém Input BD
Ry Ry

x,

Hinh 8.13: Két néi sir dung IC 7493

- C4u truc bén trong ctia IC bao gém 2 b dém

+ B0 dém 2 (dung FF-A) : Vao Input A -->ra Qa

+ B6 dém 8 (dung FF-BCD) : Vao Input BD --> ra Qs ,Qc ,Qp

- Lip mach, khao sat nguyén 1y hoat dong cia mach dém 16.

+ Két ndi chan 2 va 3 dé tao thanh mot 16i vao duy nhét 13 Ro.

+ Két ndi tir chan 12 t&i chan 1 dé 1y tin higu kich thich cho mach dém 8.
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+ Két ndi cac dau ra Qp, Qc, Qs , Qa t6i cac 16i vao D,C,B,A cua hién thi 7 vach
trén may thuce tap.

+ Két ndi chan 14 (Input A) voi Jac cap ngudn dao dong 1Hz

+ Pua cac 16i vao Ro xuéng muc thap (L), 1a mirc cho phép mach hoat dong.

+ Quan sat su hién thi cia LED 7 vach.

- Pua 16i vao Ro 1én mirc cao (H), quan sat trang thai hién thi cia LED 7 vach va
dua ra két luan vé chirc ning cua 16i vao Ro.

Panh gia két qua

Muc tiéu Noi dung Piém

Kién thire thll’l t,ICI} du,()’c nguyén li hoa,}t dong va bang 5
chan ly ctia cac mach dém co ban.

. Lép rap, kiém tra duoc su hoat dong cua mach

Kynang |40 10: 12: 16 ding IC chitc nang. 6
- Chu ddng, sang tao trong qua trinh hoc tap.

Thai d¢ |- Dam bdo an toan cho nguoi va thiét bi. 2
- T6 churc noi lam vi¢éc khoa hoc, gon gang.

3.4 Mach dém vong (4 bit).

3.4.1 Khéi quét chung

a. Khai niém:

- Mach dém vong la mach dém c6 bit 1 dich chuyén lan lwot va tuan hoan

- C6 2 loai mi thudng duogc st sung 1a m3 vong va ma vong xoin (Johnson)
b. Bang ma vong cua mach dém.

2 bit| 4 bit 6 bit 8 bit n bit
QoQ1 | QoQ1Q2Q3 | QuQ1Q2Q3Q4Q5 | QoQ1Q2Q3Q4Q5Q6Q7
10/1000/100000/10000000
01/0100/010000/01000000
Ma 0010/001000/00100000
vong 0001/000100/00010000
000010/00001000
000001/00000100
00000010
00000001

~[2bit] 4bit 6 bit 8 bit n bit
vlgﬂr?g QoQ1 | QoQ1Q2Q3 | QuQ1Q2Q3Q4Q5 | QuQ1Q2Q3Q4Q5Q6Q7
M9 700[/0000[000000[/00000000
Xoan 1t 1 000[100000[10000000
(Tall 1100/110000/11000000
S [01]1110]111000[11100000
H 1111/111100[/11110000
o 0111]/111110[/11111000
5 0011]/111111]11111100
. 0001|/011111]11111110
n) 001111]11111111
000111/01111111
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Bang 8.4: Bang md vong va md vong xodn

c. Pac diém:

- Ma vong

+ 1 tor ma nhi phan c¢6 d6 dai n bit ¢6 thé mi hoa n trang thai.

+ Hai tir mé ké can nhau luén khéac nhau & 2 bién.

+ Trong 1 tir ma chi c6 duy nhat 1 bit bang 1, cac bit khac déu bang 0. Bit 1
duoc dich chuyén tir bit nho nhat (LSB) dén bit 16n nhat (MSB) tao thanh
mot vong khép kin.

- M3 vong xoan (méi Johnson)

+ 1 tir ma nhi phan c6 d6 dai n bit ¢6 thé ma hoa 2n trang thai.

+ Hai tr ma ké can nhau luén khéac nhau & 1 bién.

+ Bit 1 dugc day dan lén bat dau tir bit nho nhat (LSB) dén bit 16n nhat
(MSB) va khi da day hét thi n6 lai voi dan bit dau tir bit nho nhat (LSB).
3.4.2 CAu trac, nguyén 1y 1am viéc mach dém vong

a. Mach dém vong (4 bit)

- C4u trac mach.

Qg 4 Q14 Q2 4 Q3
[
Do O Dy 4 D2 Qo D3 Qg
¥ung d&m @ o) 3 @
(Cp)
> VCoer ’_O Cc1r ’_O € c1r ’_O ¢ c1r
Reset ' )
>

Hinh 8.14 : Cdu triic mach dém vong 4 bit sit dung D/FF déng b

+ Mach si dung 4 phan to D/FF dong bd c6 16i vao xung nhip & muc tich
cuc la suon am xung (swon sau).
+ Cac 16i ra Qi cia D/FF dugc dua ra va dong thoi dua vao cho 16i vao Dix
ciia FF tiép theo.

Do = G+ 017 0 - Og.01.3p

D1=0Qp ; Dz=101 ; D3=0Qp

+ 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 101 ra QoQ1Q2Q3z = 1000
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Taco:Do=0;D1=1;D2=0;D3=0.

+ Xung dém tht 1 duoc dua vao, khi két thuc xung - thoi diém suon am
xung --> Ta ¢6 Q0Q1Q2Q3 =0100 -->Do=0;D1=0;D2=1;D3=0.

+ Xung dém tht 2 dugc dua vao, khi két thuc xung - thoi diém suon 4m
xung --> Ta ¢6 QoQ1Q2Q3: =0010-->Do=0;D1=0;D2=0; Ds=1.

+ Xung dém tht 3 duoc dua vao, khi két thuc xung - thoi diém suon am
Xxung --> Ta ¢6 QoQ1Q2Q3=0001-->Do=1;D1=0;D2=0; D3s=0.

+ Xung dém tht 4 dugc dua vao, khi két thuc xung - thoi diém suon am
xung --> Ta CO Q0Q1Q2Q3 = 1000 -->Dg=0;D1=0;D2=0; D3 =1.
Mach lai tro vé trang thai dau. Néu xung dém ctr tiép tuc duogc dua vao thi
mach lai tlep tuc chu trinh dém lap lai.

+ Khi dua tin hiéu Reset thi mach dém lap tirc quay trd vé dém lai tir dau.

b. Mach dém vong xoén (4 bit)

- C4u trac mach.

a)

L
=
=
)
=
=
—h
=
—
=
M3
=)
g
=
wd
=
r.u

. —) Q Q >
Xung d&m C Qg c 1 C Qo C 0Oy
(Cp)
> ‘ :

Hinh 8.15 : Cdu triic mach dém vong xodn 4 bit sir dung D/FF dong bé

aQ aQ 0 (]
b) 04 14 2 4 34
L’ Jo 9o s R Jp 0y J3 Q3]
>l C @ = C {2} = C @ C @
Xung dém ’_’ Ko Qp Ki Ko Q2 Ky Q3 >
(Cp) )
L o

Hinh 8.16 : Cdu triic mach dém vong xodn 4 bit sir dung JK/FF dong bo

Mach c6 thé sir dung céc thé loai FF nhu D/FF; JK/FF nhu hinh vé.
- Nguyén ly lam viéc (So do dung D/FF)
+ Cac 16i vao D cua cac D/FF duoc lay tir cac 16i ra Q phia trude
Do= Qg - D1=0p

D= ; D3=0p
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+ Gia st tai thoi diém ban dau, cac 16i ra QoQ1Q2Qz = 0000
Ta co: Do=1:D1=0:D2=0:D3=0.
+ Xung dém tht 1 duoc dua vao, khi két thuc xung - thoi diém suon am
xung --> Ta ¢6 QoQ1Q2Q3 =1000 -->Do=1;D1=1;D2=0;D3=0.
+ Xung dém tht 2 duoc dwa vao, khi két thic xung - thoi diém suon am
xung --> Ta c6 QoQ1Q2Q3 =1100-->Do=1;D1=1;D2=1; D3 =0.
+ Xung dém tha 3 duoc dwa vao, khi két thiic xung - thoi diém suon am
xung --> Ta ¢0 QoQ1Q2Q3 = 1110 -->Do=1;D1=1;D2=1; Ds=1.
+ Xung dém tht 4 dugc dua vao, khi két thuc xung - thoi dlem suon am
xung --> Ta c6 QoQ1Q2Q3 =1111 -->Dp=0;D1=1;D2=1; D3=1.
+ Xung dém tht 5 duoc dwa vao, khi két thic xung - thoi diém swon am
xung --> Ta ¢6 QoQ1Q2Q3: = 0111 -->Do=0;D1=0;D2=1; Ds =1.
+ Xung dém tht 6 duoc dua vao, khi két thuc xung - thoi dlem suon am
Xxung --> Ta ¢6 QoQ1Q2Q3=0011-->Dp=0;D1=0;D2=0; Ds=1.
+ Xung dém thir 7 dugc dua vao, khi két thic xung - thoi diém suom &m
xung --> Tacod Qo0Q1Q2Q3=0001-->Dg=0;D1=0;D2=0; D3=0.
+ Xung dém thir 8 duoc dua vao, khi két thuc xung - thoi diém suon am
Xung --> Ta co Q0Q1Q2Q3=0000-->Do=1;D1=0;D2=0; D3=0.
Mach lai tro vé trang thai dau. Néu xung dem ctr tiép tuc dugc dua vao thi
mach lai tlep tuc chu trinh dém lap lai.
3.4.3 Lap rap, khao sat mach dém vong.
a. Noi dung:
- Tim hiéu cau tric, chtic ning cac chan cia IC 74175, IC 7427
- Lip mach, khao sat nguyén 1y hoat dong ctia mach dém vong 4 bit .
b. T6 chue thuc hién:

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

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc tip s6 ED-1100A 1may / nhém
2 |IC DIFF IC 74175 hodac twong duong |1 IC/ nhém
3 |IC céng NOR 3 dauvao |IC 7427 hoic twong duong |1 IC/ nhém
4 Day cam dau nbi boc nhya |L=15cm; D=1mm 1 bd / nhém
5 |0 tiép ngudn 220V/5A 1 bd/ 4 nhom

Bdng 8.3: Bang thiét bi, vit tw khdo sdt mach dém vong 4 bit

d. Quy trinh thyuc hi¢n.

- Chuan bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- Tim hiéu cdu truc cua IC 74175 va IC 7427.

+1IC 74175 c6 chira 4 phan tir D/FF dong bo c6 chung céc 16i vao Clr (Clear) va
16i vao cho xung nhip Clock (Ck). Trong dé tin hiéu x6a c6 mirc tich cuc thép,
xung kich thich c6 murc tich cuc ¢ suon duong.

+ PIN 16 : Vcc = +5V

+PIN 8 : GND

+PIN 5 : Vcc = +5V

+PIN 1 : Léi vao x6a (Clr).

+ PIN 2 : Lbi ra Q1 ctia FF-1.
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IC 74175 IC 7427

Hinh 8.16 : Cau triic IC 74175 va IC 7427

+ PIN 3 : Ldi ra dao caa Qi cua FF-1.

+PIN 4 : Ldi vao D ctia FF-1.

+ PIN 5 : L6i vao D2 clia FF-2

+ PIN 6 : Lbi ra dao Q; ctia FF-2.

+ PIN 7 : Léi ra Q2 ctia FF-2.

+ PIN 9 : Léi vao cho xung nhip (Ck).

+ PIN 10 : Léi ra Q4 ctia FF-4.

+ PIN 11 : Lbi ra dao cua Q4 ctia FF-4.

+ PIN 12 : Léi vao D4 ctia FF-4.

+ PIN 13 : Ldi vao Ds cua FF-3.

+ PIN 14 : Lbi ra ¢ao Qs ctia FF-3.

+ PIN 15 : Ldi ra Q3 ciia FE-3.

- Lap mach, khao sat nguyén 1y hoat dong ctia mach dém vong 4 bit theo hai so
d6 mach dém 1a mach dém vong (Hinh 8.14) va mach dém vong xoan (Hinh
8.15)

* Mach dém vong (Hinh 8.14)

+ Két ndi cac chan vao/ra clia IC 7427 v6i IC 74175 nhu so do céu tric.

+ DPua chan ClIr 1én mure [én muce cao (H) 1a mure cho phép mach hoat dong.

+ Két ndi chan 9 (Clock) cua IC 74175 véi Jac cap sudon duong xung kich thich.
+ Kich thich mach tirg xung mot bang cach nhan niit khoa K.

+ Quan sat su hién thi ctia LED trén céc chan cta IC 75175 ung vdi cac 16i ra Q4
--Q1(PIN10;15;7;2).

- Lap bang chéan ly mo ta hoat dong cua mach uing véi tirng xung kich thich.

Thir tw xung Ra

kich Q4 Qs Q2 Q1
0

0N |0 WIN|F

105



- Nhén xét ma t6 hop cua bd dém va so sanh v6i bang mé vong theo 1y thuyét.

* Mach dém vong xodn (Hinh 8.15)

+ K&t ndi chan vao/ra caa IC 75175 nhu so dd ciu triic mach.

+ Dua chén ClIr lén muce [én muc cao (H) 1a mure cho phép mach hoat dong.

+ Két ndi chan 9 (Clock) cua IC 74175 voi Jac cp sudn duong xung kich thich.
+ Kich thich mach tirng xung mot bang cach nhan niit khoa K.

+ Quan sat su hién thi cuia LED trén cac chan ctia IC 75175 tng véi cac 16i ra Qq
--Q1(PIN10;15;7;2).

- Lap bang chan ly mo ta hoat dong ctia mach ting voi tung xung kich thich.

Thir t xung Ra
kich Qs Qs Q2 Q1

o

0N |WIN (-

3.5. Mach dém véi sé dém dat truwée

3.5.1 Khai quat chung

- Trong thuc tién k§ thudt, mot van dé thudng nay sinh 14 can phai c6 cac mach
dém c6 dung luong dém khac vé&i voi nhitng mach dém c6 dung lugng dém da
duogc an dinh khi xan xuat. Do vay chung ta can phai xy dung mach dém véi sb
dém tuy chon theo muc dich st dung.

- Mach dém c6 sb dém dat trude duoge xay dung trén co sé& mdt mach dém co
dung luong cao hon mach dém ma ta xdy dyng co 16i vao RESET, diéu nay cho
phep ta co thé tao ra tin hi¢u dua vao 16i vao RESET nay dé cudng buc mach
dém quay tro vé dém lai tir diu vao bat ctr thoi diém va gia tri dém nao.

- Pé tao ra tin hiéu RESET mach, ta phai xay dung mdt mach do tim trang thai
thira tirc 14 trong qua trinh dém, néu xuat hién trang thira khong mong muén thi
mach do tim s& nhin biét dugc va nd sé khéi tao mot tin hiéu dua vao RESET
mach va 1ap tirc bd dém sé& tro vé dém lai tir dau.

3.5.2 So d6 tong quat va nguyén 1y 1am viéc.

QD Q C='n-1
F 3 & F 3
1]
L Mach dém Mach db tim
Xunglaém * C dung lwong 20 trany thai
& pESET
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Hinh 8.16 : So dé téng qudt phirong dn xdy dwng mach dém dat trée.

- Mach do tim trang thai 1a mot nach t6 hop c6 céac 16i vao duoc lay tir cac 16i ra
ciia mach dém c6 dung lugng cao lam co so xay dung, 16i ra cua mach do tim
duoc dua vao 16i vao RESET.
- Mach dém dung luong cao 1am co s& ¢ dung luong dém 1a 2",
- Mach dém véi sé dém dit trude c¢6 dung luong dém 1a N.
- biéu kién xay dung mach : N <2".
- Gia su ta léy mach dém thuan 4 bit nhi phan tu nhién 1a mach dém co s, dung
luong ctia no sé& 1a 24 = 16. Mach dém ta can xdy dung c6 sd dém dit trudce 1a 12
(dém tir 0 -:- 11).
- Nhu vay mach do tim trang thai s€ phai phat hién ra cac trang thai thira khong
mong muén 1a [ 1100; 1101; 1110; 1111 ] twong tmg v6i cac sb thap phén tyu
nhién tur 12 -:- 15.
- Trong qua trinh hoat dong ctia mach dém, cac trang thai t6 hop ma nhi phan s&
thay doi tuan tu theo quy luat ting dan gia tri tir 0000 (010). Khi dén t6 hop 1100
13 86 1210y thi mach s& khdi tao mot xung dém dé RESET mach dém, mach dém
s& trd vé dém lai tir dau. 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 Lép rap, khao sat mach dém dat trude
a. Noi dung:

Lép mach, khdo sat nguyén ly hoat dong ctia mach dém dat trude co sd
dém < 10 duoc xay dung tir mach dém 10 dung IC 7490.
b. T6 chue thuc hién:

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

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc tip s6 ED-1100A 1may / nhom
2 |IC ¢ém 10 IC 7490 hoic twong duwong |1 IC/ nhém
3 |Day cam d4u ndi boc nhya |L=15cm; D=1mm 1 b / nhém
4 |0 tiép ngudn 220V/5A 1 bd/ 4 nhom

Bdng 8.4: Bang thiét bi, vit tw khdo sat mach dém ddit truwde ding IC7490

d. Quy trinh thyc hién.

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

- Tim hiéu c4u triic ctia 1C 7490.

- Lép rap, khao sat mach dém.

+ Rap IC 7490 lén bang mach cua may thuc tap.

+ Pau ndi mach dém 10 va dua hién thi ra LED 7 thanh trén may.

+ Piu ndi cip xung dao dong 1Hz va mach dém.

+ Quan sat sy lam viéc binh thuong cua mach dém 10 tr hién thi LED 7
thanh khi c¢6 xung dém.

+ Ngét nguén cép,

+ Théo day cap mirc 0 cho chan sb 6,7

+ Noi day két nbi hai chan 6 va 7.

+ Lan lugt dau ndi riéng 1 ting 16i ra Qa, Qs, Qc, Qb v&i chan 6 va 7.
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+ Sau mdi 1an dau ndi. Cap trd lai ngudn va quan sat trang thai lam viéc qua
hién thi LED 7 thanh va ghi chép nhiing sy thay d6i trén.

+ Thao day ket ndi hai chan 6 va 7.

+ Pau nodi tung cap day ra Qa, Qs, Qc, Qo voi cha 6, 7

+ Sau mdi 1an dau ndi. Cap trd lai ngudn va quan sat trang thai lam viéc qua
hién thi LED 7 thanh va ghi chep nhing su thay doi trén.

- Lap bang biéu thi két qua két ndi.

Trang thai két ndi £ y 1 e 2 . P
TT Chan 6 - Row | Chan 7 — Row) K&t qua hién thi mach dém
1 Qa Qa
2 Qs Qs
3 Qc Qc
4 Qo Qo
5 Qa Qs
6 Qa Qc
I Qa Qo
8 Qs Qc
9 Qs Qo
10 Qc Qpb
Panh gia két qua
Muc tiéu Noi dung Piém
Kién thire Phan tich duogc nguyén li hoat dong va bang 9
chan ly cia mach dém vong.
K§ ning Lap rap, kiém tra dugc sy hoat dong cua mach 6

dém vong, vong xodn, bo dém dit trudc.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai d0 |- Pam bao an toan cho ngudi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.
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Bai 9 : Mach ghi dich

Muc tiéu:

* Kién thire:

- Giai thich duoc ciu truc, nguyén tdc hoat dong mach ghi dich.

* Ky nang:

- Lép rap, kiém tra dugc su hoat dong cua mot sb mach ghi dich theo yéu cu
k¥ thuat.

* Thai do:

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

Noi dung:

1. Khai quat chung.

1.1 Khai ni¢m.

Mach ghi dich con dugc goi 1a thanh ghi dich, n6 c6 kha nang ghi gitr va
dich chuyén dit liéu thong tin.

1.2 Céu tao, phén logi.

- CAu tao co ban:

+ Gom mot ddy cac phan tir nhé (FF - Flip Flop) dugc mac lién tiép nhau,
trong do dau ra cua FF nay duoc ndi v6i dau vao cua FF tiép theo.

+ MO&i mot phan tr FF phu trach ghi giit 1 bit dir liéu, mot thanh ghi dich n
bit can phai c6 n phan tir FF.

+ Thong thuong loai FF st dung 1a D/FF

- Phan loai:

* Theo cach dua dir liéu vao va léy dir liéu ra.

+ Pua vao n01 tlep - lay ra ndi tiép (SISO).

+ Pua vao nbi tiép - l1ay ra song song (SIPO).

+ Dua vao song song - lay ra noi tiép (PISO).

+ Pua vao song song - lay ra song song (PIPO).

* Theo dau vao cua phan tir FF sir dung.

+ Pau vao don: Phan tir FF str dung c6 1 dau vao diéu khién (D/FF ; T/FF).
+ Pau vao d6i: Phan t FF sir dung c6 2 dau vao diéu khién (RS/FF ; JK/FF.
2. Thanh ghi dich néi tiép thuan (4 bit).

2.1. Thanh ghi céu tric tiv cdc phén tiv FF.

2.1.1. So d6 céu tric.

Qg 4 Y Q2 Q3

D

Jp Qp J1 : Jo Qo Jy 03

—{C D —{C & o L&Y —{C &
Kg Qp Ki @ Kz Qa2 Kz Q3
Xung dém

>
(Cp)

Hinh 9.1 : Cau triic mach ghi dich noi tié}) thuan
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- Mach dugc cdu trac bang 4 phan tor JK.FF dong bd. Mdi mot JK/FF phu
trach ghi gitr 1 bit dir li¢u
- Céc JF/FF duoc diéu khién dong bd boi xung nhip Cp.
- Cac FF lam viéc véi 16i vao J-K dao nhau, khi d6 16i ra Qi theo 16i vao Ji.
- D (Data): La 16i vao dua sb lidu, di liéu.

- Qs, Qz, Q1, Qo : La cac 16i ra cho sé liéu, dit liéu. Trong d6
+ Mubn lay ra ndi tiép thi 1dy ¢ dau ra Qs.
+ Mubn l4y ra song song thi ldy ¢ ca 4 dau ra Qs, Q2, Q1, Qo.
2.1.2. Nguyén ly lam viéc.
- Xung nhip Cp dugc dua vao ddng thoi tat ca cac JK/FF. Vi vdy khi xung
nhip duoc dua téi, cac JK/FF déu sin sang lam viéc dé tiép nhan céc dir liéu
tai dau vao dé chuyén toi 16i ra ciia no.
- Gia thiét ban dau chua c6 dit liéu nao duoc ghi vao trong mach.
- Pau tién, dir liéu Do duoc dua vao cung véi xung nhip Cp thtr nhat --> dir
liéu Do duoc ghi vao trong FF-1 va 1y ra & Qo.
- Tiép theo, dit liéu D1 duoc dua vao cung v4i xung nhip Cp tht hai --> dir
liéu D1 dugc ghi vao trong FF-1 va lay ra & Qo, con dit liéu Do dugc ghi vao
trong FF-2 va lay ra ¢ Qu.
- Tiép theo, dir liéu D2 duoc dwa vao cung voi xung nhip Cp thir ba --> dir
liéu D2 dugce ghi vao trong FF-1 va l1ay ra & Qo, con dit liéu D1 dugc ghi vao
trong FF-2 va liy ra & Q1. Dit liéu Do duoc ghi vao trong FF-3 va ldy ra &
Q2.
- Tiép theo, dit liéu D3 dugc dua vao cung véi xung nhip Cp thi tu --> dir
liéu D3 dugc ghi vao trong FF-1 va lay ra & Qo, con dit liéu D2 dugc ghi vao
trong FF-2 va lay ra & Q1. Dit lidu D1 dugc ghi vao trong FF-3 va lay ra &
Q2. Dt li€u Do dugc ghi vao trong FF-4 va lay ra & Qs.
- Cac dir liéu tiép theo Da, Ds,........... ,Dn tiép tuc duoc dua vao va ct sau m01
mot xung nhip, cic dir liéu duoc ghi vao va dich chuyén sang phai va mét
dan ¢ dau ra Qa.
- Bang chan ly:

Xung nhi Dir liéu ra .

gp ' Qo o) Qs Qs Trang thai
1 Do - - -

2 D: Do - -

3 D2 | D1 | Do -

4 Ds | D2 | D1 | Do

5 D4 D3 D2 D; | Mat Do

6 Ds Ds | Ds | D, |Mattiép D:
7 De | Ds | Dy | D3 | Méttiép D2

i Di1 | Di2 | Di-s | Dia | Mét tiép Dis
n Dn1 | Dn-2 | Dn-3 | Dn.a | Mt tiép Dns

Bang 9.1: Bang trang thai cua mach ghi dich 4 bit
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2.2. Thanh ghi céu triic bang IC.
2.2.1 Cau trtc IC ghi dich 8 bit - 74164

Vee Qy Q; Qp Qp clesr clock

IC 74164

Hinh 9.2 : Cdu tric IC ghi dich 8 bit — 74164

- A, B : 14 2 16i vao nbi tiép cho dit liéu, trong thuc té hai 16i vao nay thuong
d4u chung véi nhau thanh mot 16i vao duy nhat cho dir liéu.
- CK : 12 16i vao cho xung nhip (Cp), ¢ mirc tic cyc & suwon duong xung kich
thich.
- ClIr : 12 16i vao diéu khién x6a dit liéu, c6 muc tich cuc & mic thap (L).
-Qa-:-Qn:la81dira song song dai dién cho 8 bit dit li¢u.
2.2.2 So d6 téng quat, nguyén 1y lam viéc.

Qs Qs Q¢ Qp Q; QfF Q¢ Qg

0d0ddddod
3_[8 IC 74164
Cp ?Ch‘

Hinh 9.3 : So dé téng qudt mach ghi dich néi tiép thudn 8 bit dung IC-74164

- Pua 16i vao Clr 1én mirc cao (H), mrc cho phep mach lam viéc binh thuong
- Dit liéu duoc dua vao 16i vao ndi tiép D cung véi xung nhip duge dua vao
16i vao Cp.

- Cur sau modi mot xung nhip, cac dir liéu Do, Da, ...... ,Dn duogc ghi vao trong
b6 ghi va dich chuyén sang phai, dit liéu s& mat dan & dau ra Q-

- Mubn lay dir liéu ra ndi tiép, ta 1y & dau ra Qu. Con mudn lay dir ligu ra
song song, ta lay & dau tat ca 8 dau ra Qa -:- Q.

- Khi dua tin hiéu vao 16i vao Clr xudng murc tich cuc thip (L), mach ghi s&
x6a hét dir liéu bén trong.

3. Thanh ghi dich song song- noi tlep thuan (4 bit).

3.1. Thanh ghi cdu triic tir cdc phan tiv FF.

3.1.1. So db cau truc.
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2 o)) . 5

¥

F 3 F 3
L * P * F'2 F'3

Hinh 9.4 : Cdu triic mach ghi dich song song/néi tiép thugn 4 bit diing D/FF

- Mach st dung 4 phan tit D/FF dong bo. Mdi mot D/FF phu trach ghi giit 1

bit dir lidu.

-Cp: L(Si vao cho xung dong bo (xung nhip).

- Cac cong AND-1, AND-2 va OR tao thanh mach nhép dit liéu theo hai ché

d6 noi tiép va song song, dugc diéu khién bai tin hiéu Vax. Li ra cia mach

duoc dua vao 18i vao D cua cac D/FF.

- D (Data): La 16i vao dua sb lidu, dir liéu kiéu ndi tiép.

- P3, Py, Py, Po : La 4 16i vao dua s liéu, dir licu kiéu song song.

- Vax : Lbi vao diéu khién ché d6 nhap thong tin kiéu ndi tiép hay song song.
- Qs3, Q2, Q1, Qo : La cac 161 ra cho s6 liéu, dir liéu. Trong d6

+ Mubn lay ra ndi tiép thi ldy ¢ dau ra Qs.

+ Mubn lay ra song song thi ldy ¢ ca 4 dau ra Qs, Q2, Q1, Qo.

3.1.2. Nguyén 1y lam viéc.

a. Ché d6 ghi dich ndi tiép.

- Cho Vax = 0. Mirc 0 nay duoc dua téi cac cong AND-2 --> Céac cong AND-

2 nay bi khéa --> Chidn céc dir li€u tai cac 16i vao song song P3, P2, P1, Po.

Céac cong AND-1 ¢6 muc logicl --> Cac cong AND-1 nay dugc md thong --

> dau ra cia mach sé& theo dir 1iéu ctia 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 duoc dua toi, cac D/FF déu san sang lam vi¢c dé tiép nhan cac dir liéu

tai dau vao dé chuyén t6i 16i ra ciia né.

- Gia thiét ban dau chua c6 dir liéu nao dugc ghi vao trong mach.

- Pau tién, dir liéu Do duoc dua vao thong qua AND-1, OR cung vdi xung

nhip Cp thtr nhat --> dir 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 véi xung

nhip Cp thir hai --> dir liéu D1 duoc ghi vao trong FF-1 va lay ra & Qo, cOn

dir 1iéu Do théng qua AND-1, OR ghi vao trong FF-2 va ldy ra & Q1.

- Tiép theo, dit liéu D2 dugc dua vao thong qua AND-1, OR cung véi xung

nhip Cp tht ba --> dit liéu D dugc ghi vao trong FF-1 va lay ra & Qo, con dit

liéu D1 thong qua AND-1, OR dugc ghi vao trong FE-2 va liy ra & Q1. Di

liéu Do thong qua AND-1, OR dugc ghi vao trong FF-3 va l1ay ra ¢ Q..
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- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-1, OR cung véi xung
nhip Cp tht tu --> dit liéu D3 dwoc ghi vao trong FF-1 va ldy ra & Qo, con dit
liéu D2 thong qua AND-1, OR dwoc ghi vao trong FF-2 va lay ra ¢ Q1. Dit
liéu D1 thong qua AND-1, OR dugc ghi vao trong FE-3 va ldy ra & Q2. Dir
liéu Do thong qua AND-1, OR dugc ghi vao trong FF-4 va 1ay ra ¢ Qa.

- Cac dir liéu tiép theo Da, Ds,........... ,Dn tiép tuc duoc dua vao va clt sau moi
modt xung nhip, cac dir li€u duogc ghi vao va dich chuyén sang phai va mét
dan ¢ dau ra Qa.

b. Ché d6 ghi dich song song.

* Ché d6 ghi dir liéu:

- Cho Vax = 1. Mirc 1 nay duoc dua téi cac cong AND-2 --> Céac cong AND-
2 nay dugc mo thong --> Tlep nhan céc dir liu tai cac 16i vao song song Ps,
P2, P1, Po va chuyén qua céng OR dé dua vao cac D/FF. Trong khi do, cac
cong AND-1 c¢6 muc logicO --> Cac cong AND-1 nay bi khéa --> Chan cac
dir 1iéu dua vao & ché d6 ndi tiép.

- Gia thiét ban dau chua c6 dit liéu nao duoc ghi vao trong mach.

- Cac du liéu Ps, P2, P1, Po dugc dua vao cung mot luc (nhdp song song)
cung voi xung nhip Cp, thong qua cac mach nhép du li¢u dé ghi vao trong
cac D/FF va lay ra & cac dau ra Qz, Q2, Q1, Qo twong tng --> Qs = P3,
Q2=P2,Q1=P1, Qo =Po

* Ché do dich dit lieu:

- Sau khi nhép tat ca cac dir liu Ps, P2, P1, Po. Can phai khoa 16i vao song
song dé chin cac dir liéu khac xam nhdp vao va dff)ng thoi dé chuan bi diéu
kién cho ché d6 dich chuyén sang phai cac dit liéu di dugc ghi. Nguoi ta cho
Vak = 0. Mach nhap dit liéu ndi tiép di sin sang.

- Clr sau mdi mot xung nhip, cac dir li€u lai dugc dich chuyén sang phai va
méat dan v& dau ra Q. Trong qua trinh dich chuyén dit liéu nay, tranh dua dir
li€u tr ngoai vao tai D.

- Bang chan ly:

Vao Ra

Chon | Xung | Néi Song song

ché do | nhip | tiép Qo | Q1 | Q2 | Qs

(Vak)|(Cp) [(D)| Po | Pr | P2 | Ps
0 0 X | X | X | X X | Qoa | Qs | Qac | Qsp
0 1 X | X | X | X | X |Qoa|Qi|Qa | Qs
1 0 X | X | X | X X | Qoa | Qis | Qzc | Qsp
1 1 X | X | X | X X | Qoa | Qis | Qzc | Qsp
0 ¥ |Do| X | X | x| X | Do|Qoal|Qis|Quxc
1 ¥ | x |Do|D1|D2| D3 |Do|D:i]|D;| D3

3.2. Thanh ghi ciu triic bang IC
3.2.1 Cau trac IC ghi dich 4 bit 7495
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COutputs
Clack ! |_ Shlﬂ

’,—/’;\
Voo By By Bl B Fosie (lead)
(B k] ] 11 9 B

Ca Ob Ge C4 EJ

D IC 7435

Serial input

|7A E C D My

| 2 3 4 5 1] 7
Serill B B C D M. GND

input —————————  contrel
InpLits

Hinh 9.5 : Cdu tric IC ghi dich 4 bit — 7495

- Serial input : La 1561 vao cho dit liéu kiéu ndi tiép.

- A,B, C,D: La416i vao cho dir liéu kiéu song song.

- Qa, Qb, Qc, Qu : La cac 16i ra cho dir liéu. Trong d6

+ Mudn 14y dit ligu ra kiéu noi tiép thi lay & dau ra Qq.

+ Mubn lay dit lidu ra kiéu song song thi 1dy ¢ ca 4 dau ra Qa, Qb, Qc, Qu.

- Mode control : Léi vao lya chon ché do nhap dit lidu kiéu song song hay
ndi tiép.

+ Mode control = H : Ché d6 nhap dir liéu song song.

+ Mode control = L : Ché do nhap dir liéu ndi tlep

- Clock/R shift : Lbi vao xung nhip danh cho ché d¢ dich phai.

- Clock/L shift (Load) : Léi vao xung nhip danh cho ché d6 dich trai va cho
phép nhap dir lidu song song. V§i ché do dich trai nay, can phai dau 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 Q¢

s 0 G O ]

e @ IC 7495

Clock { R smﬂ (Cp]

g § 7 997 7

D  Mode control

Hinh 9.6 : So d6 tong quadt mach ghi dich néi tiép-song song thudn 4 bit ding 7495

a. Ché do ghi dich ndi tiép thuan (dich phai).

- Pua 16i vao Mode control xuéng mirc dién ap thip (L) dé chon ché d6 nhap
dir 1iéu nbi tiép.

- Pua dit lidu ting bit ting bit mot vao tai 16i vao Serial input (Do, D1, ...,Dn).
- M&i lan dua 1 bit dir liéu, ta kich thich 1 suon xung am tai 16i vao R shift.

- Bit dit liéu dau tién Do dwoc nhidp vao va lay ra tai Qa. Bit tht hai (D1)
duoc nhap vao va lay ra tai Qa, cOn bit Do duoc dich sang Qs. Ctr nhu vy
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cac bit dir liéu dugc nhap 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 mtc dién ap cao (H) dé chon ché d6 nhap dir
li€u song song.
- Pua cung mot lac 4 bit dit li¢u a, b, ¢, d vao tai cac 16i vao A, B, C, D.
- Kich thich 1 suon 4m xung tai 16i vao Load, sau thoi diém kich thich cac
dit liéu a, b, ¢, d dd dugc nhip vao va liy ra tai cac 16i ra Qa, Qb, Qc, Qu
tuong Ung.
* Ché d6 dich:
- Pua 16i vao Mode control xudng murc dién ap thap (L) dé khoa 16i vao dir
li€u song song.
- Kich thich 1an luot cac sudn 4m ciia xung, sau mdi lan kich thich cac dir
liéu 1an luot dich sang phai (dich thuan) va mat dan vtaij du ra Qu.
4. Thanh ghi dich ndi tiép-song song, thuan-nghich (4 bit)
4.1. So d6 ciu tric.

b Q1 Qy on

& & & F 3

S S S S

Hinh 9.6 :Cdu triic mach ghi dich néi tiép-song song, thudn nghich 4 bit

- Mach st dung 4 phan t¢ D/FF déng bo c6 thém céac 16i vao diéu khién
cudng birc 12 Preset va Reset. Mdi mot D/FF phu trach ghi giit 1 bit dit liéu.
+ Preset (Pr): La 16i vao "thiét 1ap 1" ¢6 murc tich cuc & muc thap (L).

+ Reset (R) : La 161 vao "thiét 1ap 0" c¢6 muc tich cuc & mic thap (L).

- Cp : Léi vao cho xung ddng bod (xung nhip).

- Cac céng AND-1, AND-2 va OR tao thanh mach nhap dir li€éu cho ché do
dich thuan va nguoc, dugc diéu khién bai tin hiéu V.. Lbi ra ciia mach dugc
dua vao 16i vao D cua cac D/FF.

- Cac céng NAND-1, NAND-2 tao thanh mach nhap dit liéu song song.

- D (Data): La 16i vao dua sé liéu, dir lidu kiéu ndi tiép (D bén trai va D bén
phai chi 1a mét 16i vao).
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- P3, P2, P1, Po : La 4 161 vao dua s6 liéu, dir liéu kiéu song song.
- Vax : Lbi vao diéu khién ché do dich thong tin thuan hay nguogec.
- Vnn : Lbi vao diéu khién cho phép nhép dir licu kiéu song song.

- Qs3, Q2, Q1, Qo : La cac 161 ra cho s6 liéu, dir liéu. Trong d6
+ Muén lay ra ndi tiép thi ldy ¢ dau ra Qs hodc Qo
+ Mubn l4y ra song song thi ldy & ca 4 dau ra Qs, Q2, Q1, Qo.
4.2. Nguyén ly lam viéc.
4.2.1 Ché @6 ghi dich ndi tiép
a. Ché do ghi dich ndi tiép thuan (dich phdi).
- Bé cho D/FF lam viéc & ché do binh thuong, 16i ra Q theo 16i vao D thi cac
161 vao diéu khién cudng birc 'Pr' va 'R' phai & ché d6 khong c6 tac dung tirc
1a phai duoc dwa 1én mutc cao (H). Mudn vay phai cho Van = 0. Mitc 0 nay
khién dau ra mach NAND-1 va NAND-2 déu bang 1 tic 1a ta lubn c6 Pr =1
va R = 1, diéu nay con c6 tac dung khoa cac 16i vao dit liu song song P3, P2,
P1, Po.
- Cho Vak = 1 dé mé thong cac cong AND-2, trong khi d6 cac cong AND-1
s& bi khoa do c6 muc 0 tir cong NOT dua vao.
- Xung nhip Cp dugc dua vao ddéng thoi tat ca cac D/FF. Vi vay khi xung
nhip duoc dua to1, cac D/FF déu san sang lam vi¢c dé tiép nhan cac du liéu
tai dau vao dé chuyén toi 16i ra ciia no.
- Gia thiét ban dau chua c6 dit liéu nao duge ghi vao trong mach.
- Pau tién, dit liéu Do duoc dua vao tai 16i vao D thong qua AND-2, OR
cung v&i xung nhip Cp tha nhat --> dit liéu 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 véi xung
nhip Cp tht hai --> dit liéu D1 dwoc ghi vao trong FF-1 va 13y ra & Qo, cON
dir liéu Do théng qua AND-2, OR ghi vao trong FF-2 va lay ra & Qu.
- Tiép theo, dit liéu D2 dugc dua vao thong qua AND-2, OR cung véi xung
nhip Cp tht ba --> dit liéu D2 dugc ghi vao trong FF-1 va 1ay ra & Qo, con dit
liéu D1 thong qua AND-2, OR duoc ghi vao trong FF-2 va lay ra ¢ Q1. Di
liéu Do théng qua AND-2, OR duoc ghi vao trong FF-3 va ldy ra ¢ Q2.
- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-2, OR cung véi xung
nhip Cp tht tu --> dit liéu D3 dwoc ghi vao trong FF-1 va ldy ra & Qo, con dit
liéu D2 thong qua AND-2, OR duoc ghi vao trong FF-2 va lay ra ¢ Q1. Di
liéu D1 thong qua AND-2, OR dugc ghi vao trong FE-3 va ldy ra & Q2. Dir
liéu Do thong qua AND-2, OR dugc ghi vao trong FF-4 va 13y ra ¢ Qa.
- Céac dir liéu tiép theo Da, Ds,........... ,Dn tiép tuc duoc dua vao va ct sau m6i
mot xung nhip, cac dir liéu dugc ghi vao va dich chuyén sang phai va mat
dan & dau ra Qs. Mach dang thyc hién chie nang ghi dich noi tiép thuén.
b. Ché d6 ghi dich ndi tiép nguoc (dich trdi).
- Van cho Vnn = 0 dé khoa cac 16i vao dir liéu song song Ps, P2, P1, Po va dé
cho céc D/FF lam viéc ¢ ché do binh thudng.
- Cho Vak = 0 dé khoa cac cong AND-2 va dong thoi mo thong céc cong
AND-1 do ¢6 muc 1 tai dau ra cong NOT dua vao.
- Gia thiét ban dau chua c6 dir liéu nao dugc ghi vao trong mach.
- PAu tién, dit liéu Do dugc dua vao tai 16i vao D thong qua AND-1, OR
cung v6i xung nhip Cp tha nhat --> dit liéu Do dugc ghi vao trong FF-4 va
lay ra & Qa.
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- Tiép theo, dit liéu D1 dugc dua vao thong qua AND-1, OR cung véi xung
nhip Cp tht hai --> dit liéu D1 dwoc ghi vao trong FF-4 va 1ay ra & Qs, con
dit 1iéu Do théng qua AND-1, OR ghi vao trong FF-3 va lay ra & Q2.

- Tiép theo, dit liéu D2 dugc dua vao thong qua AND-1, OR cung véi xung
nhip Cp tht ba --> dit liéu D dugc ghi vao trong FF-4 va 1ay ra & Qa, con di
liéu D1 thong qua AND-1, OR dwoc ghi vao trong FF-3 va lay ra ¢ Q2. Dit
liéu Do thong qua AND-1, OR dugc ghi vao trong FF-2 va lay ra ¢ Q.

- Tiép theo, dit liéu D3 dugc dua vao thong qua AND-1, OR cung véi xung
nhip Cp tht tu --> dit liéu D3 dwoc ghi vao trong FF-4 va ldy ra & Qs, con dit
liéu D2 thong qua AND-1, OR dwoc ghi vao trong FF-3 va lay ra ¢ Q2. Dit
liéu D1 thong qua AND-1, OR dugc ghi vao trong FE-2 va liy ra & Q1. Di
liéu Do thong qua AND-1, OR dugc ghi vao trong FF-1 va 13y ra ¢ Qo.

- Cac dir liéu tiép theo D4, Ds,........... ,Dn tiép tuc duoc dua vao va clt sau moi
mot xung nhip, cac dir li¢u dugc ghi vao va dich chuyén sang trai va mét dan
& dau ra Qo. Mach dang thuc hién churc ning ghi dich néi tiép ngwoc.

c. Ché do ghi dich song song.

* Ché 46 ghi:

- Cho Vin = 1, mtc 1 nay dua téi cac cong NAND-1 va NAND-2, dau ra cia
ching sé& thay ddi theo cac dau vao Ps, P2, P1, Po twong tng.

- Pua cac dir liéu Ps, P2, P1, Po vao cac dau vao céng NAND-2, su chuyén
bién trang thai cta cac cong NAND-1 va NAND-2 sé& ra cac muc logicl va
logicO tai cac dau ra dé dua téi cac 16i vao diéu khién cudng birc 'P' va 'R,
diéu nay dong nghia véi viée cac 16i ra Q s& khong con theo cac 16i vao D
nita ma theo sy diéu khién cudng birc nay.

- Xét sy 1am viéc tai mot 161 vao Pi bat ky nao do:

+ Gia sir cho Pj = 0, 16i ra NAND-2 bang 1--> Pri = 1; 16i ra NAND-1 bang 0
--> Ri = 0. Piéu nay twong duong vdi viéc co tin hiéu tai Ri (I6i vao Reset -
thiét ldp 0), 16i ra Qi cua D/FF twong tng s€ 14 0 (Qi=0).

+ Gia sir cho Pi = 1, 16i ra NAND-2 bang 0--> Pri = 0; 16i ra NAND-1 bang 1
--> Rj = 1. Piéu nay twong duong véi viéc c6 tin hiéu tai Pri (I6i vao Preset -
thiét lgp 1), 16i ra Qi cua D/FF twong tng sé1a 1 (Qi=1).

+ Tomlai: ChoPi=0-->Qi=0; ChoPi=1-->Qi=1.Nhu vay di liéu
dua vao 16i vao Pi di duoc dua ra 16i ra Qi twong ung.

* Ché do dich:

- Sau khi nhdp dir li¢u & ché do song song tai cac 16i vao P3, Ps, P1, Po , ta
phai khoa cac 161 vao nay lai bang cach cho Van = 0, diéu nay ciing dong
nghia vé&i viéc dua cac D/FF tré vé ché do 1am viéc binh thuong, khi d6 16i
ra Q sé lai theo 16i vao D.

- Piéu khién muc dién ap tai Va dé thuc hién chuc nang dich phai hay trai
nhu da né1 ¢ phﬁn trén, cu thé:

+ Cho Vak = 1 @é thuc hién dich phai (dich thudn).

+ Cho Vak = 0 dé thuc hién dich trai (dich nguoc).

5. Lip rap mét s6 mach &ng dung co ban.

5.1 Ldp rap mach LED sdng lan téa ding IC 74164

5.1.1 Noi dung:

- Tim hiéu céu trac, nguyén Iy 1am viéc ciia mach LED sang lan toa.

- Lip mach, khao sat nguyén Iy hoat dong ctia mach.

5.1.2 T6 chirc thyc hién:

117



Chia lép thanh cac nhom véi 2 sinh vién/nhoém.
5.1.3 Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Théong s6 k thuat S6 lrong
1 | May thyc tap sb ED-1100A 1may / nhém
2 | IC ghi dich 8 bit 74164 hoac tuong duong 1 1C/ nhém
3 | IC s6 cong NAND 7400 hoac tuong duong 1 1C/ nhém
4 | Bién tr& 200KQ 1
5 | bién tré 330Q 7
6 | Tudién hoa 10uF/16V 1
7 | LED Mau 7
8 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 by / nhém
9 | O tiép ngudn 220V/5A 1 bd/ 4 nhom

Bang 9.2: Bang thiét bi, vdt tw khdo sat mach LED sdng lan téa.

5.1.4 Quy trinh thyc hién.

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

- Tim hiéu cau tric, nguyén 1y 1am viéc ctia mach LED sang lan toa.
* Céu trac mach:

LED mau %7 i o P P P e 7 L
1 2 3 4 g E 7

R=3300Q %7

+a5Y¢

! < 1
1 10pF

IC 74164 "
G

Y ? o

Hinh 9.7 : Cdu triic mach LED sdng lan téa.

- Mach NAND-2 va NAND-3 cung véi VRI = 200KQ va C1 = 10uF dugc
lap thanh mach dao dong tao xung véi tan sé xung diéu chinh dugc théng
qua bién tré VR1. Dao dong xung nay duoc dua vao 16i vao Clock (chdn so
8 cua IC 74164).

- Tai cta cac 16i ra Qa -:- Qg 1a cac dién trd han dong c6 gia tri khoang vai
tram om (330Q) mic ndi tiép vdi cac LED.

- Lbi ra Qu duoc ndi vé 16i vao Clr (chdn s6 9 ciia IC 74164) thong qua cong
NAND.

- L6i vao ndi tiép A, B (chdn s6 1, 2 ciia IC 74164) dugce ndi chung véi nhau
va cap mirc dién ap cao (H) bang cach ndi téi +5VDC.

* Nguyén ly lam viéc:
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- Tin hiéu 156i vao ndi tiép ludn dugc duy tri & muc logicl (ludn dwoc cap mirc
dién dp cao + 5VDC) do vay khi ¢6 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 -- Qu (8 16i ra) déu ¢ muc 0.
Muc 0 nay s€ khong tao ra dong dién qua cac LED, cac LED s€ khong sang.
Ddng thoi mirc 0 tai Qn duoc dua t6i 2 dau vao cong NAND-1, trang thai dau ra
ctia nd s& 1a muc 1, mire 1 ndy duge dua t6i 16i vao Clr cua IC 74164 1a mic dién
ap cho phép mach ghl dich hoat dong binh thuong.

+ Xung nhip dau tién dugc dua vao, bit 1 duoc ghi vao trong va 1y ra & Qa. Mirc
dién 4p cao tai ddu ra Qa s& tao dong dién thong qua dién tré han dong, qua
LED-1, xudéng GND va s& lam cho LED-1 phat sang.

+ Xung nhip thtr hai dugc dua vao, bit 1 tlep tuc dugc ghi vao trong va lay ra &
Qa. Bit 1 ¢ 1i ra Qa trude d6 duoc chuyén sang Qs. Murc dién ap cao tai dau ra
Qa, Qs s€ tao cac dong dién thong qua cac dién tro han dong, qua LED-1, LED-2
xu6ng GND va s€ lam cho LED-1 va LED-2 phat Sang

+ Xung nhip ¢ tiép tuc duge dua vao va theo nhu dién bién da xét & trén, cac 16i
ra Qc, Qb, Qg, Qr, Qc lan luot duoc dwa 1én muc cao s& lam cho cac LED
3,4,5,6,7 tiép tuc dugc phat sang.

+ Nhu vy voi 7 xung nhip dau tién dugc dua vao, ta thdy cac LED tir 1-:-7 1an
lugt dugce phat sang va duy tri tao thanh day dén LED phat sang lan toa.

+ Pén xung thtr 8, bit 1 dugc chuyén t&i Qu, liic ndy cong NAND-1 s& ddo tin
hiéu (hoat dong nhu céng NOT) tao ra muc 0 dwa t6i 16i vao Clr, lap tic mirc
dién ap tai cac dau ra Qa -:- Qn tré vé muc 0. Mach lai tro vé trang thai ban dau
nhu d3 xét dé don cho mot chu trinh lap lai tiép theo néu xung nhip ctr tiép tuc
duoc dua vao tai 16i vao Clock.

- Tbc d6 sang lan tda cua cac dén LED phu thudc vao tdc do dich chuyén cua cac
bit 1 trong mach ghi dich tirc 1a phu thudc vao tan sb cua xung nhip dua vao.
Piéu chinh VRI1 1a diéu chinh tan s6 cua mach dao dong tao xung tuc la diéu
chinh truc tiép téc d6 sang lan toa ciia LED.

- Mach duogc umg dung trong cac mach trang tri quang cao bang cac LED. Pén
LED dugc xip xép theo mot hinh cu the nao d6 theo thiét ké, luc dé ta s& c6 dugc
céc hiu Gmg 4nh sang nhu mong mudn.

* Lap mach, khao sat nguyén 1y hoat dong ctia mach.

- Lap rap mach dao dong sir dung IC 7400 (hodc twong dwong.

+ Rap IC 1én bang mach cua may ED-1100A.

+ Phan dinh cong logic trong IC (si dung 2/4 cong NAND).

+Pau ndi Vee = +5V va GND cho IC.

+ Két ndi cac linh kién VR1 va tu C1 theo nhu so dd mach.

+ Piéu chinh VR1 d& nhan duoc tan s6 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 néi tai la 7 dién tr¢ han dong nbi tiép v6i 7 LED cho tirng 16i ra Qa -i- Qa.
Chuy xap xep theo trat ty ting dan tir Qa dén Q.

+ Két n6i cong NAND-1 gitra chan 9 voi chan 13.

+ Két ndi 16i vao A, B (chan 1; 2) voi mirc dién ap cao 1a +Vee.

+ Pua dao dong xung t6i 16i vao Clock (chdn s6 8).
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- Pua mach vao ché d6 hoat dong, diéu chinh VR1 dé c6 tdc do sang lan toa
hop 1y.
5.2 Ldp rdp mach LED sdng dan, tit dan dung 1C 74164
5.2.1 Noi dung:
- Tim hiéu cau trac, nguyén 1y 1am viéc ctia mach LED sang lan toa.
- Lip mach, khao sat nguyén Iy hoat dong ctia mach.
5.2.2 T6 chirc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
5.2.3 Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Théong s6 ky thuat S6 lrong
1 | May thyc tap sb ED-1100A 1may / nhém
2 | IC ghi dich 8 bit 74164 hoac tuong duong 1 1C/ nhém
3 | IC s6 cong NAND 7400 hoac tuong duong 1 1C/ nhém
4 | Bién tro 200KQ 1
5 | Pién trd 330Q 8
6 | Tudién hoa 10pF/16V 1
7 | LED Mau 8
8 | Day cim d4u ndi boc nhya | L=15cm; D=1mm 1 bd / nhém
9 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 9.2: Bdng thiét bi, vit tw khdo sat mach LED sdng lan téa.
5.2.4 Quy trinh thyc hié¢n.

- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ke.
- Tim hiéu cau tric, nguyén 1y lam viéc cia mach LED sang lan tda.
* Cau truc mach:

LED mau %7 Eesa P P ol o P e P L
1 T2 T3 Te Ts T L7 T

R=2300QK%7 =
+5¢ i

I . I

C1 10pF VR1
IC 74164 " 3 o0ka
{21

IC 7400

99D

Hinh 9.8 : Cdu triic mach LED sdng dan, tdt dan

- Mach NAND-2 va NAND-3 cung v6i VR1 = 200KQ va C1 = 10puF dugc
lap thanh mach dao dong tao xung vé&i tan sd xung diéu chinh dugc thong
qua bién tro& VR1. Dao dong xung nay duoc dua vao 16i vao Clock (chdn sé
8 cua IC 74164).
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- Tai cta cac 16i ra Qa -:- Qg 1a cic dién trd han dong c6 gia tri khoang vai
tram 6m (330Q) mic ndi tiép vé6i cac LED.

- Lbi ra Qu duoc néi vé 16i vao cho sb liéu ndi tiép A, B (chdn sé 1; 2 ciia IC
74164) thong qua cong NAND.

- Lbi vao ndi tiép Clr (chan s6 9 cua IC 74164) dugc ndi véi muc dién ap
cao (H) bang cach ndi t6i +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 -- Qu (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 mirc 0 tai Qu duoc dua t6i 2 dau vao cong NAND-1, trang thai dau ra
ctia n6 s& 1a mirc 1, mic 1 nay dugc dua téi 16i vao dir liéu nbi tiép A, B cua IC
74164 dé dua vao ghi trong mach ghi dich khi ¢6 xung nhip téi.

+ Xung nhip dau tién dugc dua vao, bit 1 duoc ghi vao trong va 1y ra & Qa. Mirc
dién 4p cao tai ddu ra Qa s& tao dong dién thong qua dién tré han dong, qua
LED-1, xudng GND va s& lam cho LED-1 phat sang.

+ Xung nhip thir 2 duoc dua vao, bit 1 tiép tuc dugc ghi vao trong va lay ra & Q.
Bit 1 & 16i ra Qa trudc d6 duoc chuyén sang Qs. Mirc dién p cao tai dau ra Qa,
Qs s€ tao cac dong dién thong qua cac dién tré han dong, qua LED-1, LED-2
xudng GND va s& 1am cho LED-1 va LED-2 phét sang.

+ Xung nhip ¢t tiép tuc dugce dua vao va theo nhu dién bién da xét & trén, cac 16i
ra Qc, Qob, Qg, Qr, Qc, Qn lan luot duge dua 1én mirc cao s& lam cho cac LED
3,4,5,6,7 tiép tuc duoc phat sang.

+ Nhu vy voi 8 xung nhip dau tién dugc dua vao, ta thdy cac LED tir 1-:-8 lan
luot dugc phat sang va duy tri tao thanh diy dén LED phat sang dan. O xung thir
8, Khi Qn =1, ltc nay cong NAND-1 sé& dao tin hiéu (hoat dong nhw cong NOT)
tao ra muc 0, bit 0 nay duoc dua téi 161 vao dit liéu ndi tiép A, B.

+ Xung nhip tht 9 dugc dua vao, bit 0 duoc ghi vao trong va ldy ra & Qa. Miic
dién ap thap (L) tai dau ra Qa sé& ngat dong dién thong qua dién tré han dong, qua
LED-1, xudng GND va s& lam cho LED-1 tat.

+ Xung nhip thtr 10 duge dua vao, bit 0 tiép tuc dugc ghi vao trong va lay ra &
Qa. Bit 0 ¢ 16i ra Qa trude d6 duoc chuyén sang Qs. Mirc dién ap thap tai dau ra
Qs sé& ngit dong dién thong qua cac dién trd han dong qua LED-2 xubéng GND va
s& 1am cho LED-2 phat tt.

+ Xung nhip ¢t tiép tuc dugce dua vao va theo nhu dién bién da xét & trén, cac 16i
ra Qc, Qo, Qk, Qr, Qa, Qw lan luot duoc dua xubng muc thip s& lam cho cac
LED 3,4,5,6,7, 8 lan luot bj tat.

+ Nhu vy voi 8 xung nhip tiép theo dugc dua vao, ta thay cac LED tir 1-:-8 lan
luot tit tao thanh diy dén LED tat dan. O xung thu 16, Khi Qn =0, luc nay cong
NAND-1 s& dao tin hi€u (hoat dong nhw cong NOT) tao ra muc 1, bit 1 nay duoc
dua t&i 16i vao dit liéu ndi tiép A, B. Mach lai tro vé trang thai ban dAu nh da
xét dé don cho cac chu trinh lip lai tiép theo néu xung nhip ctr tiép tuc duoc dua
vao tai 16i vao Clock.

- Téc do sdng sang dan, tit dan cua cac dén LED phu thude vao tbc do dich
chuyén cua cac bit 1 va bit 0 trong mach ghi dich tic 1a phu thudc vao tan sb cua
xung nhip dua vao. Diéu chinh VRI1 1a diéu chinh tan s ctia mach dao dong tao
xung tirc 13 diéu chinh truc tiép téc do sang, tit cua cac diy dén LED.
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- Mach duoc tng dung trong cic mach trang tri quang cdo bang cac LED. Pén
LED duoc xép Xép theo mot hinh cu thé nao dé theo thiét ké, luc d6 ta s& co duoc
cac hiéu tng anh sang nhu mong mudn.

* Lap mach, khao sat nguyén 1y hoat dong ctia mach.

- Lip rap mach dao dong str dung IC 7400 (hodc twong dwong).

+ Phan dinh cong logic trong IC (si dung 2/4 cong NAND).

+Pau ndi Vee = +5V va GND cho IC.

+ Két ndi cac linh kién VR1 va tu C1 theo nhu so d6 mach.

+ Piéu chinh VR1 d nhan duoc tan s6 xung theo mong mudn (1 Hz -:- 10 Hz).

- Lép mach ghi dich theo so dd mach.

+Pau ndi Vee = +5V va GND cho IC.

+ Két néi tai la 8 dién tro han dong n6i tiép v6i 8 LED cho ting 16i ra Qa -:- Q.
Chuy Xap Xep theo trat tir ting dan tir Qa dén Qw.

+ Két ndi cong NAND-1 gitra chén 13 voi chan 1 va 2.

+ Két ndi 16i vao Clr (chan 9) véi muc dién ap cao 1a +Vee.

+ Pua dao dong xung tdi 16i vao Clock (chan s6 8)

- Pua mach vao ché d6 hoat dong, diéu chinh VR1 dé c6 téc do sang, tat cho
mach hop 1ly.

Panh gia két qua

Muc tiéu Noi dung Piém
Phan tich dugc nguyén li hoat dong va bang 5

chan ly ciia cdc mach ghi dich co ban.
Lap rap, kiém tra duoc su hoat dong tng dung 6
cua mach ghi dich dung IC ding chlic nang.
- Chu dong, sang tao trong qué trinh hoc tap.
Thai @0 |- Pam bao an toan cho ngudi va thiét b. 2
- T6 chtic noi 1am viéc khoa hoc, gon gang.

Kién thire

K¥ nang
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Bai 10: B6 nhé ban din

Muc tiéu:

* Kién thire:

- Trinh bay dugc céu trac, hoat dong, phan loai va pham vi irng dung cac bd
nhé ban dan.

- Neéu dugc cac irng dung cua by nhd ROM, RAM trong k¥ thuat

* Ky nang:

- Kiém tra, xac dinh 18i chinh x4c mét s6 loai bd nhd ban dan trong thyc té.

* Thai do:

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

Noi dung:

1. B§ nhé ROM (Read Only Memory - B¢ nhé chi doc)

1.1. Khai quat chung.

a. Khai niém: ROM a bo nhd ¢b dinh vi dit liéu trong ROM khong dé gi thay
d6i, hay néi chung khong thé thay d6i ma chi doc ra.

b. Phan loai ROM :

- Theo phan tir nhg trong ROM : ROM diode, ROM transistor ludng cuc
(BJT), ROM transistor truong (MOSFET).

- Theo cach viét dit liéu vao ROM:

+ ROM cb dinh (ROM mit na - Maskable ROM): Loai nay ndi dung dir
liceujddwowcj ghi vao ngay trong qué trinh san xuat tai nha may thong qua
cong doan mit na. Noi dung dir liéu nay khong thé thay d6i duoc trong qua
trinh st dung.

+ PROM (Programable ROM): Loai nay nguoi su dung co thé nap dit liéu
vao (bang thiét bi dic biét), nhung dir liéu chi dugc viét vao mot lan duy
nhét va sau d6 khong thé thay doi duoc.

+ EPROM (Erasable PROM): Loai nay noi dung dit liéu bén trong c6 thé
thay doi dugc nhiéu lan (x6a cii — viét méi).

c. Céu tric co ban cia ROM

""" o
I
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A | Clidi Wy |
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1 T Y W, Ma trin nhé :
! P odia | (Mach mi hég) |
1] chd : I
| -
.l.é.'l.n 10— :
: Wzn 1 |
I I
| dm Jusnnan dl du :
’ |
: Mach daura I
! l
Diypg eeeees D, Dy

Hinh 10.1 : Cdu triic co ban ciia ROM
- ROM duogc 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, A1, ....., A1 : Céc dau vao cho tin hiéu dia chi.

- Do, Da,....., Dm-1 : Céc diu ra cho dit liéu

d. Nguyén ly hoat dong co ban.

- BO giai ma dia chi tiép nhén céac tr mi dia chi dau vao An1, Aq, ...., Ao,
tién hanh gial ma dé dua ra mot dia chi xac dinh tai dau ra cua no, hay noi
mdt cach khac no tién hanh giai ma dé dua ra mot tir ma Wan-1, ..., Wi, W, tai
dau ra dé dua t6i ma tran nhé.

- Ma tran nhé - thuc chat 14 mot mach ma hoa sé tiép nhan cac dir liéu ma
diu vao Wan-1, ..., Wi, Wo, Mma hoa céc tir ma nay thanh cac tor ma dm.1, ... d1,
do dé dua ra. bay duogc coi nhu chinh 1a cac dir liéu dua ra tir bd nhd.

- Mach dau ra thuc hién chuyén dé6i dang dit liéu dm-1, ... d1, do thanh dang dix
liéu Dm-1, D1,....., Do dé dua ra, dong thoi nd con nhan nhiém vy dém tro
khéang gitra cac diu ra ciia ma tran nhé véi cac dau vao cua cac bd nhan dit
liéu phia sau.

- Nhin mét cach téng thé, quan h¢ gifta cac tr ma tai dau ra Dm-1, D1,....., Do
vOi cac tir ma tai dau vao An1, Ag, ..., Ao 1a mdi quan hé doc 1ap nhau. Vi
vay ngudi ta thuong xem tir ma dau vao An-1, A1, ...., Ao 1 dia chi cta tir ma
Dm-1, Ds,....., Do dugc luu gilt bén trong b nhd, con ban than tor ma Dm-1,
Dy,....., Do dugc xem la dir liéu duogc luu gitt ¢ dia chi twong ung An-1, As,
..., Ao. Nhu vay, hoat dong doc dir li€u ra tir b0 nhd ROM don gian chi la
viéc dua s6 liéu dia chi tai cac 161 vao Ant, A, ...., Ao, lap tirc ngdn nhd bén
trong ROM c¢6 dia chi twong tng d6 duoc khai thong, dir li¢u luu gilt bén
trong Dm-1, D1,....., Do dugc truy xuét ra ngoai. Khi khong con sé liéu dia chi
dua vao, cac ngan nhd bén trong ROM bi khoa lai.

1.2. Céu triic ma trgn nhé.

iy kit
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Hinh 10.2 : Cdu tric co ban ma trgn nhé ciia ROM

- Ma tran nhé thuc chit 1a 1a ma tran hang va cot, 2" hang va m cot.

- Céc dudng ngang dé chon * tir * goi tit 1a day tir. C6 2" hang tvong Gmg voi
2" tu.

- Céc hang doc dé chon bit goi tit 1a ddy bit. C6 m hang doc twong tng véi
m bit. Nhu vay mot tor ma dit li¢u s€ c6 m bit.
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- Noi giao nhau giita day tir va ddy bit dugc goi 1a phan tir nhé (26 bao). S6
luong phan tir nhé 14 (m x 2"). Tai phan tr nhd, cin cir vao trang thai ndi
thong hay khong dugc 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 duoc ndi thong thi 12 bit 0 ; con néu duoc ndi thong thi 1a bit 1
+ Néu khong duoc nbi thong thi 12 bit 1 ; con néu duge ndi thong thi 1a bit 0
- Phuong phap dé ndi thong day tir v6i day bit tai phan tir nhé duge dung 1a
cac linh kién dién tu.

+ Néu sir dung Diode dé két ndi thi ta c6 ROM diode.

+ Néu sir 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 co
ROM Transistor truong.

1.3. Ciu triic té bao ROM

1.3.1 Céu tric té bao.

day bit day bit

ey [ oy
phin ty nhé
a) b)

day bit + Vee

+Vee Edﬁy bit
[ x "
daiy fiv LI déi tir

c) d) =

Hinh 10.3 : Té bao ROM diing Diode(b), ding BJT (c), ding MOSFET (d)

- Tai phan t nhd, néu can phai nbi thong giita day tir véi day bit, nguoi ta sir
dung linh kién ban dan dién t& nhu Diode (Hinh 10.3.b), Transistor ludng
cuc - BJT (Hinh 10.3.¢) hodc Transistor truong - MOSFET (Hinh 10.3.d).

- Té bao ROM st dung Diode:

+ Néu c6 dién ap ¢ mirc cao (H) dua ra trén day tir, Diode s& dugc phan cuc
thuan, s& c6 dong chay qua Diode dé dua ra trén diy bit dong nghia voi gia
tri l1a bit 1.

+ Néu khong c¢6 dién ap dua ra (6 muc thip - L). Diode khong dugc mo
thong, khong c6 dong chay qua Diode dé dua ra trén day bit dong nghia véi
gia tri 1a bit 0.

- Té bao ROM str dung transistor ludng cuc (BJT):

+ Néu c6 dién ap & muc cao (H) dua ra trén day tir, c6 dong phan cuc cho
cuc B cua transistor, transistor thong, s€ c6 dong chay qua transistor tur cuc
C ra cyc E dé dua ra trén day bit ddng nghia véi gia tri 1a bit 1.
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+ Néu khong c6 dién 4p dua ra trén day tir, khong c6 dong phan cuc cho cuc
B cua transistor, transistor khong thong, khong c6 dong chay qua transistor
tir cuc C ra cuc E dé dua ra trén day bit ddng nghia voi gid tri 13 bit 0.
- Té bao ROM st dung transistor truong (MOSFET).

Tuong ty gidong nhu trudng hop st dung transistor ludng cuc (BJIT).
Cuc ctta G cia MOSFET s€ nhan dién ap diéu khién trén dudng tu dé tr do
xé4c dinh gia tri bit 1 hay bit 0 tai dau ra.
1.3.2 Hoat dong ciia ROM diode.
a. Céu trac mach.

Ang o= Giai

A o

Lo o

Hinh 10.4 : Cdu triic b¢ hé ROM 32 bit dung Diode

- Xét cau trac ctia bd nhd ROM gdm 8 tir, mdi tir ¢6 d6 dai 4 bit. Cac phan tir
nhé duoc ndi thong bang diode ngay trong qua trinh san xuit. Nhu vdy, ma
tran nhd cia ROM sé& bao gdm 8 hang ngang va 4 cot doc.

- Vi tri ctia 1 bit 1a giao diém cta mot dudng tir véi mot dudng bit.

- Tai giao diém, néu c6 diode nbi thi 1a bit 1, con néu khong duoc ndi 12 bit 0
b. Hoat dong.

Khi mudn doc dit liéu ra, ta cho sb liéu dia chi vao. Chéng han
A2A1Ao = 011 --> B¢ giai ma dia chi s€ tién hanh giali ma va cho ra dia chi
tai dau ra 1a W3 --> trén day W3 s& c6 muc dién 4p cao dua ra (chang han
+5VDC). Piéu nay twong tng véi cac dau ra co dit lidu 1a dad2dido = 0010
1.4. Ciu triic té bao PROM.

- PROM c6 phan tir nhé (¢ bao) gdom linh kién 1a transistor BJT mac ndi tiép
v6éi mot cau chi & mot trong hai dang.

+ Cau chi bang hop kim NiCr.

+ Cau chi bang Diode schottky.

- V6i cau chi bang hop kim NiCr. Phan tir nhd ludn dan thong dong nghia
voi bit 1a 1.

- Véi cau chi bang Diode schottky. Phan tir nhd khong dan thong vi diode
schottky dugc mac phan cuc nguoc, diéu nay dong nghia véi bit 13 0.
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- PROM co tat ca cac phan tar nho déu co6 cau tao nhu nhau tue la déu sur
dung transistor mac ndi tiép v&i cdu chi. Tuy thudc loai cau chi duoc st
dung ma PROM ton tai & 2 dang hinh.

+ PROM c6 tat ca cac phan tir nhé déu 13 bit 0 (cdu chi la NiCr).

+ PROM c6 tat ca cac phan tir nhé déu 13 bit 1 (cdu chi la diode schottky).

+Vee day bit Ve day bit
T déy tix T déy tir
Céu chi :
. Diode
a) NiCt b) Schottky

Hinh 10.5 : Té bao PROM diing cdu chi NiCr (a), ding diode schottky (b)

- Nguyén Iy PROM dung cau chi hop kim NiCr: Nguoi st dung muén mudn
ghi bit 1 vao phan tir nhd nao thi giir nguyén cau chi tai phan tir nhé do.
Mubn ghi bit 0 thi chi viéc cho cau chi tai d6 dut bang mot xung dong dién
du 16m, khi cau chi di dut thi khong co cach ndo ndi lai dugc nhu cil, tac 1a
khong thay d6i noi dung duge nira.
- Nguyén ly PROM diing cau chi diode schottky: Ngudi st dung mudn ghi
bit 0 vao phan tir nhd nao thi giit nguyén cau chi diode schottky tai phan tu
nhé d6. Mudn ghi bit 1 thi chi viéc cho mot xung dién 4p ngugce du 16n dé
danh thung diode tao chdp cuc thong mach vinh vién, khi diode di bi danh
thung thi khong c¢6 cach nao khoi phuc lai dugc nira, tic 1a khong thay doi
noi dung dugc nira.
1.5. Céu triic té bao EPROM

EPROM st dung phﬁn tir nho trén co s& mot loai transistor dac biét la
FAMOS (Floating Gate Avalanche Injection MOS).

b Omdm g
thi ndi (G )

AwEawa
A sm’;\;?/

P+

lép & W

Hinh 10.6 : Cdu tao ciia FAMOS

a. Pac diém ciu tao cia FAMOS

- Cuc cbng (G) cia FAMOS khéng c6 dién cuc ndi ra ngoai ma hoan toan bi
16p SiO2 cach ly nén & trang thai “bong bénh” va cé tén 1a cuc cong tha nbi.
- Cyc cong nay khong mang dién nén khong cé kénh din giita cuc S va cuc
D do vay transistor FAMOS ¢ trang thai ngit.
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- Néu dit mot dién ap nguoc twong ddi 16n (- 30V) gitta D véi S, lam cho
chuyén tiép P-N ¢ ving cuc D vé6i dé tai ving kénh din bi danh thung thac
1a, dién tur trong vung ngheo nho dién truong manh gia tdc 16n bay tir ving
P* ra ngoai. Do tdc do cao, c6 mot phan dién tir xuyén qua 16p SiO2 twong
db6i mong dé di t6i cuc ctra tha néi. Qua trinh nay goi la phun thac 1a. Khi
khong con dién ap dat gira D vo1 S, vi dién tir tai cue cong khong co 161 thoat
nén bao ton lau dai tai day.

- Piéu chinh bién do va thoi gian ctia dién 4p gitta D v6i S thi c6 thé diéu
chinh dugc s6 lwong hat dién tir phun vao. Khi cuc céng da co du dién tu
(mang dién tich dm) thi c6 thé tao ra kénh dan gitta D va S va lam cho
transistor FAMOS th¢ thanh thong.

- Néu dung tia cyc tim hodc tia X chiéu vao transistor FAMOS 1am trung hoa
dién tich & cuc céng, kénh dan bién mat, transistor FAMOS tro vé trang thai
ngit. Do vay, khi dong vo IC, nguoi ta dé mot cira s bang thach anh dung
cho viéc chiéu xa khi can.

b. Céu triic cua té bao EPROM

+ Ve
Edﬁ}; bit

]l déy tir
Tﬂ-

""-.

Hinh 10.7 : Cdu tric té bao EPROM

- Mot té bao cia EPROM bao gdm mét transistor MOS mic ndi tiép v4i mot
transistor FAMOS. Binh thuong, tit ca cac FAMOS déu ¢ trang thai ho
mach.

- Khi viét dir liéu, nguoi ta dua xung dién &p am vao day bit dugc chon,
dong thoi diéu khién diy tr cho MOS theo dia chi thong dan. Luc nay
FAMOS ¢ day bit duoc chon s& bj danh thung thac 14 din dén FAMOS
thong.

- Khi doc ra, day tir chon hang phan tir nhd, FAMOS nao c6 dién tir phun
vdo cyc cong ciia nd s& dan dién, diy bit twong ung s& c6 muc dién ap thap
(L — logic 0), FAMOS nao khong c¢6 dién tir phun vao cuc cong ciia n6 sé& bi
hd mach, day bit twong ting s€ c6 muc dién ap cao (H — logic 1)

2. B6 nhé RAM (Random Access Memory-B§ nhé truy nhip ngiu nhién)
2.1. Khai quat chung.

2.2.1 Khai niém, phan loai.

a. Khai niém:

- Truy nhap ngiu nhién 1a qua trinh hoat dong dién ra theo hai chiéu - dua dir
liéu ra va nhap dir liéu vao. Hai qua trinh nay hoan toan la ngau nhién khong
phu thudc vao két cdu t6 chirc ciia b nhé ma chi phu thudc vao sy diéu
khién ¢ bén ngoai.

- RAM 1a bd nhé ma trong qua trinh sir dung c6 thé doc dit ligu tir bén trong
ra hodc c6 thé cho phép viét dir liéu tir bén ngoai vao (xda cii - viét méi).
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b. Phan loai.

* Theo cdu trac td chitc bd nhd: RAM nhiéu tir -1 bit (VD: RAM 64x1),
RAM nhiéu tir - nhiéu bit (VD: RAM 128x4).

* Theo phan tir nhd trong RAM: RAM transistor ludng cuc (RAM BIT),
RAM transistor truong (RAM MOSFET).

- RAM transistor ludng cuc: ldy co sé trang thai phan tor FLIP-FLOP Iam
don vi nhé. Loai nay c6 téc do truy nhap cao (khoang vai chuc nsec) nhung
c6 cong suét tiéu thu 16n ( khoang 1 nW/bit)

- RAM transistor truong: dugc chia lam hai loai.

+ RAM tinh (SRAM - Static RAM): ldy co sé trang thai cuia phan tor FLIP-
FLOP lam don vi nhé.

+ RAM dong (DRAM - Dynamic RAM): ldy co s¢ trang thai dién tich trén ty
dién lam don vi nho.

2.2.2 Cau tric co ban

a. So d6 cau truc:

;_ __________________________ —
|
a g | =
40
Ao o Ga |
. . | . A s M&tl’ailfﬂllj'
dia | : ; L1
| D da |
chi : b chi |
AT o S— =
! W n-1

I [y 27
Chon CHIP o——— |
I ¥

B dochkift o— =l
| Bigu khien

Bus ok ligu <::':> Ao [ vigt
vao fra |

Bz ok igu

Hinh 10.8 : Cdu tric co ban b nhé RAM

b. Cac duong tin hi€u vao/ra:

- An, A, ...., Ao (Address): 13 cac 16i vao nhan dir liéu dia chi duéi dang s
nhi phéan (n 16i vao).

- Piéu khién doc/viét (R/W - Read/Write): 1a 16i vao lua chon ché do hoat
dong cho RAM, d6 1a ché d6 doc dit liéu ra va ché d6 viét dit liu vao. Tuy
theo trang thai nhi phan ciia 16i vao ndy ma RAM tai mot thoi diém chi co
thé hoat dong duoc & mot ché d6 ma thoi.

- Chon CHIP (CS - Select Chip): Do han ché vé dung luong nhé RAM ciia 1
IC RAM nén bd nhé RAM thudng duoc t6 chire theo kiéu ghép hop nhiéu IC
RAM lai v6i nhau dé tang dung lugng bd nhd. Chinh vi vay khi RAM hoat
dong, viéc doc dir liéu ra hay viét dir liéu vao can phai chi dinh cu thé IC
RAM nao trong cdu triic bd nhé 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 12 tap hop cac duong truyén din dit liéu theo hinh thirc st dung chung
cho nhiéu khéi kién, mach dién bén trong thiét bi dién tir sb.

+ Bus dit liéu vao/ra: 1a tuyén truyén dan chung cua dir lidu dua vio va lay ra
trong RAM.
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+ Thong thudng RAM t6 chirc theo kiéu Bus dir liéu vao/ra, nhirng ciing c6
nhitng truong hop RAM duoc phan dinh theo kiéu riéng biét - dudng vao
riéng, dudng ra riéng.

c. Céc khdi co ban.

- BO giai ma dia chi:

+ Tiép nhan cac tir mi dia chi du6i dang sé nhi phan tai dau vao 1a An1, A1,
..., Ao, tién hanh giai ma dé dua ra mot dia chi xac dinh tai ddu ra cia no,
hay n6i mot cach khac nd tién hanh giai ma dé dua ra mot tir ma Won-1, .....,
W1, Wo tai dau ra dé dua t&i ma tran nhé.

+ B0 giai ma dia chi thuong dugc chia lam hai b0 gidi ma riéng biét 1a bo
giai ma hang va bd giai ma cot.

- B0 diéu khién doc viét: 1a mach dién sb phan luéng cho dir liéu dua ra (ché
dé doc) va dit liéu dua vao (ché do viét).

- Ma tran nho:

+ Ciing giébng nhu bd nhé ROM, ma tran nh cuia RAM ciing duogc t6 chirc
theo kiéu ma tran hang va cot.

+ Léy vi du cho t6 chtrc ma tran nhé cia RAM 1024 x 1 bit

X
Ay o=l PO o fe2h o eth e 031
Al o—= g
" g @ ......... 7
Az o=y M Fﬁﬁ'?déymt
Ay o= hing x. :
3
21-0 A H srmerenas 213
AL | AL | o JF day dikligu
L y e
“D
IYlj Y1 ......... Y31

B gidi ma cit

B

As As A7 Ar Ag

Hinh 10.9 : Ma trdn nhé RAM 1024x1 bit

+ Ma tran nhé duogc chia thanh 32 hang (Xo -:- X31) va 32 ¢gt (Yo -:- Yau1).
+ 5 bit thap dia chi AsAsA2A1A0 dugc dua vao bo giai mi hang dé dua ra
mot dia chi xac dinh cia mgt hang X nao do.
+ 5 bit cao dia chi AsAsA7AsAs dugc dua vao bd gidi ma cdt dé dua ra mot
dia chi xac dinh cua mét ¢t Yj nao do.
+ Giao diém cua Xi véi Yj cho ta mot phan tir nhd ¢6 dia chi (i-j) va khi d6
phén tir nhd (i-j) dugc khai théng véi duong day truy xuat dir liéu D hodc D
dé chuén bj cho viéc dua dir liéu ra ngoai hoac viét dir liéu vao trong ph?m tu
nh¢ (i-)) do.
+ G1a st cho dia chi AdAsA7AsAsA1A3A2A1IA = 0000100001

Ta c0: AsA3A2A1A0 = 00001 = 1(10) --> 1 = 1 --> B0 giai ma hang s¢&
tién hanh giai ma va cho ra tin hiéu tai X1 --> cdc phan t nhé trén hang
ngang Xi duoc khai thong véi cdc duong day bit bén trong.
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TRong khi d6 AsAsA7AsAs = 00001 = 1¢10) --> j = 1 --> B giai ma
cOt s& tién hanh giai ma va cho ra tin hiéu tai Y1 --> Tin hiéu trén day Y1 s€
dua dén cuc G cua cip MOSFET tuong tng --> ndi thong day bit bén trong
véi day dir 1liéu bén ngoai laD va D dé sén sang cho viéc dua dir liéu ra hodc
viét dit liéu vao.

2.2. Ciu triic té bao RAM.
2.2.1 Té bao RAM tinh (SRAM - Static RAM)
a. RAM tinh dung BJT

=l

Hinh 10.10 : Té bao RAM diing BJT

- Q1 va Q2 1a 2 BIT dugc mic thanh mach FE. Pic diém cta 2 transistor nay
la co6 2 cuc E (E1 va E2), sy hoat dong cua ching phu thudc vao muc dién ap
trén hai cuc E nay.

- Hai cyc E2 cta Q1 va Q2 dugc ndi chung véi nhau va ndi voi day X. Hai
cuc E1 con lai dugc ndi riéng ré voi day bit D va D.

- O trang thai luu giit s6 liéu: Q1 va Q2 chi ¢6 thé ¢ 1 trong 2 trang thai

+ Q1 théng - Q2 tit vdi gia dinh FF dang luu gitt bit 1. Hoic Q1 tat - Q2 thong
voi gid dinh FF dang luu gitr bit 0.

+ Cho dién thé trén day X & mirc thap (= 0.3V), dién thé trén day bit & muc
cao (= 1.1V) luc d6 Q1 va Q2 sé& hoat dong nho vao 2 cuc E2, sé€ c6 dong dién
chay qua E2 vao day X. Con 2 cuc El khong c6 dong chay qua nén coi nhu
bi cach ly vai day bit. Trang thai ciia Q1 va Q2 khong c6 gi thay doi coi nhu
dit liéu dugce bao ton.

- Trang thai doc dit li¢u:

+ Gia thiét mach dang luu giir bit 1 tic 1a Q1 thdng - Q2 tat.

+ Pua day X 1én mtc dién &p cao (= 2.2V). Q1 luc trudec dang dang c6 dong
qua E2 vi E2 ¢6 mirc dién ap thap (= 0.3V), bay gio muc dién ap trén E2
duoc ning cao hon El, do vay dong dién lap tirc chay qua E1 dé vao day bit
D. Trén day bit D c6 dong dién chay ra, con dbi voi Q2 thi van duy tri &
trang thai tit nén khong co6 dong dua ra trén day bit D. Piéu nay twong
duong voi viéc thong bao ¢ bit 1 dua ra. Pdi vai viée thong bao co bit 0
dua ra thi nguoc lai, sé khong c6 dong dién dua ra day bit D dong thoi s& ¢
dong dién dua ra trén day bit D.

+ Sau khi doc xong lai dua day X tré vé mirc dién ap thip (= 0.3V), mach lai
trd vé trang thai luu gitr s6 licu.

- Trang thai viét dir lidu:
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+ Van gia thiét mach dang luu gitr bit 1 tic 1a Q1 thong - Qo tit.

+ Nang murc dién ap trén day X 1én mutc cao dé Q1 va Q; hoat dong nho vao
2 cuc E1 ndi v6i day D va D.

+ Ghi bit 0: Ta phai 14t lai trang thai 1a Q1 tat - Q2 thong bang cach ning dién
thé trén day D 1én murc cao lam cho Qi tit --> cuc b cia Q2 ¢6 muc dién ap
cao --> Q, dan théng --> cuc b ciia Q1 c6 mirc dién ap thap --> duy tri trang
thai tat cia Qx.

+ Ghi bit 1: Qua trinh twong ty nhu trén nhung nang dién thé trén day D dé
tao ra Q2 tit va dan dén Qs théng.

+ Sau khi ghi xong, dua dién ap trén day X tré vé muc dién ap thap (= 0.3V),
mach lai tré vé trang thai luu git sb liéu.

b. RAM tinh dung MOSFET

TI

Hinh 10.71 : Té bao RAM ding MOSFET kénh N

- Puong day X dé xac dinh tir, duong diy YY' dé xac dinh bit.

- Q1 va Q2 tao thanh mach FF. Mach FF chi ton tai 1 trong 2 trang thai twong
tng bit 1 va bit 0. Q1 thdng - Q2 tat (gia st bit 1); Q1 tat - Q2 thdng (bit 0)

- Q3 va Q4 dong vai tro nhu hai dién trd tai cho Q1 va Qo.

- Qs va Qs 1am viéc nhu khoa dién tir dé ndi thong FF vdi bén ngoai phuc vu
cho qua trinh doc ra va viét dit liéu vao.

- Thao tac luu giit s6 liu: Pua day X vé muc dién ap thap (0V) --> Qs va Qs
tit --> cach ly FF véi mach ngoai va FF bao ton trang tha.

- Thao tac doc:

+ Gia stir mach dang luu gifr bit 1 --> Q1 thdng - Q2 tat.

+ Dua xung duong vao day X --> Qs va Qe thong ndi diém A va B voi day Y
va Y' -->do Q1 dang thong, thé diém A = OV --> khong c6 dong dién di ra
day Y. Q. dang tat, the diém B ¢ muc cao (H) --> xuat hién dong dién di ra
day Y' qua Qe. Su xuit hién dong dién trén diy Y' bao hiéu co bit 1 dua ra.
Con néu 1a bit 0 thi s& xuat hién dong dién trén day Y.

+ Khi xung két thuc, dién ap trén day X lai tro vé 0V, mach lai vé trang thai
luu giir so lidu.

- Thao tac viét:

+ Pua xung dién 4p 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 4p duong vao diy Y --> 1am cho thé diém tai A
dang cao --> Q, dang tit trd thanh thong, dién ap tai diém B = 0V --> Qg
dang thong thanh tat, FF da 14t trang thai, Q1 tit - Q thdng (bit 0).
+ Ghi bit 1 : Qua trinh twong ty nhu trén nhung xung dién ap duong duoc
dua vao day Y' dé tao trang thai Q1 thong - Q tit (bit 1).
+ Khi xung két thuc, dién ap trén day X lai tré vé& 0V, mach lai vé trang thai
luu gitr s6 ligu.
2.2.1 Té bao RAM dong (DRAM - Dynamic RAM)
a. CAu truc té bao RAM dong dung 3 transistor NMOS

Dy widt
Dy B K doc

Q, =

Q;
o |
oL

THF-

Dy Bk vidt
Déy doc

Hinh 10.12 : Té bao RAM diing MOS

- Mach st dung 3 transistor NMOS Q1, Q2, Qs va tu dién C, trong do:
+ Tu C d6ng vai tro 13 phan tir luu trir dir liéu. Nguoi ta dua vao 2 trang thai
cua tu C la trang thai c¢6 dién tich va trang thai khong c6 dién tich dé qui
dinh cho bit 1 va bit 0 cua dit li¢u. Giad st tu C dang luu gitt dién tich thi qui
dinh la dang luu gilr bit 1 va ngugc lai khong c6 dién tich luu gilr thi bit luu
gilr 1a bit 0.
+ Q dong vai tro 1a phan tr chuyén ddi trang thai bit 1 va bit 0 tir dang dién
tich thanh dang dong dién mot chiéu.
+ Q1, Q3 déng vai tro nhu 2 khoa dién tir d6ng mo dé ndi thong hodc cach ly
Q2 vatu C vdi bén ngoai.
- Day diéu khién viét: Dé diéu khién qua trinh viét dir liéu vao.
- Day viét: Cung cip tin hiéu dé thuc hién ghi dit liéu vao.
- Day diéu khién doc: Dé diéu khién qua trinh doc dir liéu ra.
- Day doc: Cung cip trang thai dir liéu bit 1 va bit 0 thong qua dong dién.
b. Nguyén Iy hoat dong.
* Trang thai luu giir s6 liéu.

Day diéu khién viét va day diéu khién doc déu c6 murc dién ap thap (L
— mtrc 0V). Céc transistor Q1 va Q3 déu khong thong, tu C va Qa2 dugc cach
ly hoan toan véi bén ngoai do vay trang thai dién tich trén tu duogc bao luu,
tic la gid tri bit dir li€u (1 hodc 0) dang duoc luu git.
* Trang thai doc dir liéu ra.
+ Pua day diéu khién doc 1én mirc cao (H) bang cach tac dong mot xung
duong dién ap --> Qs dugc dan thong két ndi Q2 vai day doc.
+ Gia sir phan tir nhé dang luu giit bit 1 dong nghia véi tu C dang luu giir
dién tich. Dién tich duong trén ma tu C tac dong vao cuc cua G cua Q2 lam

133



cho Q2 dan thong. Khi d6 dua day doc 1én muc cao (H), s& c6 dong dién chay
qua Qs va Q2 xubng GND. Dién 4p trén dau ra day doc s& c6 mirc dién ap
thap (L — gia tri OV), dong dién khong dua dwgc ra ngoai diéu nay tuong
duong véi1 c6 bit 1 duge dua ra.

+ Gia sir phan tir nhé dang luu giir bit 0 dong nghia véi tu C khong c6 dién
tich, cuc ctra G ctia Q2 ¢c6 murc dién ap OV lam cho Q2 khong thong. Pua day
doc 1&én muc cao (H), khi d6 s€ c6 dong dién dua ra ngoai, dién 4p trén dau ra
day doc s& c¢6 muc dién ap cao (H), diéu nay twong duong véi cé bit 0 duoc
dua ra.

Nhu vdy khi c6 dong, c6 ap dua ra ngoai trén diy doc diéu dé twong
duong véi bit 0 dugc truy xuét ra, con khi khong co dong, cé ap dua ra ngoai
trén day doc diéu d6 twong dwong vai bit 1 duogc truy xuat ra.
+ Sau khi doc xong, dua dién ap trén day diéu khién doc va day doc xudng
muc thap (két thiic xung dwong trén ddy diéu khién doc) dé dua mach vé
trang thai luu gitr s6 lidu.
* Trang thai viét dit liéu vao.
+ Pua diy diéu khién viét 1én mirc cao (H) bang cach tac ~dong mot xung
duong dién ap --> Q1 dugc dan thong két ndi tu C véi day viét.
+ Mudn ghi bit 1 thi dua day viét 1én muc dién 4p cao (H), s& co dong dién
tlr day viét qua Q1 nap dién cho tu C, tu C c6 dién tich twong duong vdi bit 1
duogc ghi.
+ Mudn ghi bit 0 thi dua day viét xudng muc dién ap thip (L — gia tru 0V),
ty C s& phong dién ra ngoai thong qua Q1, tu C khong con dién tich, diéu nay
tuwong duong véi bit 0 da dugce ghi.
+ Sau khi viét xong dir liéu, cho murc dién ap trén day diéu khién viét xubng
muc thip (két thiic xung dwong trén ddy diéu khién viét) dé dua mach vé
trang thai luu gitr s6 liéu.
2.3. Khdo sat by nho RAM.
a. Noi dung:
- Tim hiéu cau tric, chtic ning cac chan ciia bd nhd RAM dung IC 7489
- Lip mach, khao sat nguyén Iy hoat dong cta IC 7489 .
b. T6 chtre thuc hién:

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

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |[May thyc tip s6 ED-1100A 1may / nhom
2 |ICRAM IC 7489 hodc tuong duong |1 IC/ nhdm
3 | Cong tic gat 2 cuc - chan cam 5
4 |Dién tro 1 KQ/0.25W 5
5 Day cim dau nbi boc nhya |L=15cm; D=1mm 1 by / nhom
6 |O tiép ngudn 220V/5A 1 bd/ 4 nhoém

Bdng 10.1: Bdng thiét bi, vit tw khdo sdat mach dém 10 ding IC 7490
d. Quy trinh thyc hién.

- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Tim hiéu cau trac cua IC 7489.
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Hinh 10.13 : Cdu tric IC 7489

+ IC 7489 14 IC nhé ¢6 dung lugng nhd 64 bit (16 ti/4bit).

+ PIN 16 : Vcc = +5V

+ PIN 8 : GND

+ PIN 2 : Li vao cho phép bo nhé hoat dong (ME - Memory Enable). Léi vao
nay tuong tu nhu 16i vao chon Chip (CS)

+ PIN 3 : Ldi vao cho phép doc/viét dit liéu (WE - Write Enable).

+PIN 5; 7; 9; 11 : Céc 16i vao nhép dit liéu 4 bit song song (S4, S3, Sz, S1).
+PIN4;6;10; 12 : Cac 16i ra cho dit liéu 4 bit song song (Ds, D3, D2, D1).
+ PIN 13; 14; 15; 1 : Céc 16i vao dia chi 4 bit DCBA (A la bit LSB).

- Hoat dong:

+ Ghi dir li¢u :

Dit liéu dugc ghi vao bd nhé theo ting tir (word) 4 bit. Pau tién, dua mirc
dién ap tai chan cho phép bd nhd hoat dong ME (Memory Enable) xudng mirc
thap (L). Tiép theo, ta xac dinh dia chi cic phan tir nhd dé ghi giir dir liéu thong
qua viéc dua vao cac tin hi¢u ma nhi phan tai cac 161 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 S4S3S2S1. Cubi cung, ta dua tin hiéu cho phép ghi dir li¢u bang cach
kich thich mét xung 4m tai 16i vao WE (Write Enable). Lap tirc dir li¢u s& duoc
ghi vao trong cc phan tir nhé theo dia chi mong mudn.

+ Poc dir lidu ra:

Viéc doc dir liéu ra don gian bang cach giir 16i vao ME & mirc thip L), 16
vao WE & mirc cao (H), sau d6 xéc lap dia chi cua phan tir nhé qua céac 16i vao
dia chi DCBA, 1ap tirc dit liéu bén trong cac phan tir nhG twong tng s& duoc truy
xuét ra ngoai qua cac 16i ra dir liéu D4D3D2Ds.

- Lap mach.
+ Nghién ctru mach dau nbi (Hinh 10.14).
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Trricac Jac
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IC 7489 3
2 13 14 15 1
IBEY
R DCBA

can mirc dién ap

Hinh 10.14 : Mach khao sat IC 7489

+ Cap Vee =+5V ; GND.

WE

Tri Jac cip
TUnE Am

+ K&t ndi cac chan xac dinh dia chi D, C, B, A t61 cac Jac cap muc dién ap D, C,

B, A tuong ing trén may.

+ Két n6i chan cho phép doc/viét WE t6i Jac cap sung 4m trén may.

+ Cam 5 cong tac 1én bang mach.

+ Két no1 5 dién trd tir 5 cuc clia cac cong tac tdi dién ap + SV.
+ Két noi GND cho 5 cuc con lai ciia 5 cong tac.
+ Két ndi cc cong tac voi cac 161 vao tuong ung trén IC.

- Khao sat nguyén 1y hoat dong ghi dir liéu vao trong RAM.

+ Lap bang chan 1y du tinh cho 16 tur dir li¢u 4 bit S4S3S2S1 voi cac dia chi xac

dinh ciia cac phan tir nhg trong RAM.

S6 thap | Vao | Vao dia chi Vao dit liéu | Vao
phan |[ME | D | C | B | A |S:]|S3|S|S1 | WE
0 L |0[0]0]0 3
1 L |0|0|0]1 (1
2 L |0[0]1]0 [

3 L 00|11 [
4 L|o|1]0]|0 B
5 L |o|1]0]1 I
6 L|o|1]1]0 i
7 L |0|1]1]1 3
8 L |1][0]0]0 (1
9 L |1]0]|0]1 [
10 L|1]/0|1]0 B
11 L |1]|0]1]1 )
12 L|1[1]0]|0 i)
13 L |1]1]|0]1 [
14 L |1]1]1]0 B
15 L 1111 [

Bang 10.2 : Bang chan ly khao sat cho IC 7489

+ Pua 16i vao cho phép ME xubng mirc thp (L - logic 0).
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+ Nhap mot dir liéu dia chi DCBA, nhap mot dir liéu can ghi S4S5S2S: theo bang
chan ly da duogc lap. Tao xung am kich thich tai 16i vao WE.

+ Tién hanh 1ap lai nhu budc trén voi mdi mot dia chi tiép theo cho dén hét.

- Khao sat nguyén 1y hoat dong doc dir li¢u ra ttr RAM.

+ Giir 16i vao ME ¢ mirc thap (L), 16i vao WE & mirc cao (H).

+ Nhép cac dia chi DCBA theo ma nhi phan.

+ Quan sat trang thai dir liéu thong qua dén hién thi LED trén céc chéan ra twong
ung cua IC 1a D4sDsD2D;s.

- So sanh két qua dir liéu duogc truy xuit ra véi gia tri dir liéu da dugc nap
vao tai cac dia chi xac dinh ban dau.

Panh gia két qua
Muc tiéu Noi dung Piém
‘£ . |Phan tich duoc cdu trc, nguyén 1i hoat dong
Kién thie cta cac bo nho co ban ROM; RAM. 3
K§ ning Lap rap, kiém tra dugc sy hoat dong ctia bd nhd 5

RAM dung IC 7489 diang chirc nang.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai dé |- Pam bao an toan cho ngudi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.

3. Mé rong dung luwgng by nhé.

3.1. Phwong phdp mé réng so dwong dia chi.

a. Khai quéat chung.

- Nhu trén da dé cap, do han ché vé dung luvong nhd RAM cua 1 IC RAM
nén bo nhd RAM thuong dugc t6 chtic theo kiéu ghép hop nhiéu IC RAM lai
v6i nhau dé ting dung luong bo nho.

- C6 hai cach ghép hop cac IC RAM véi nhau dé mé rong dung luong bd
nhé, d6 1a phuong phap mo rong sé6 dudng dia chi va phwong phap mé rong
s6 duong dir liéu.

- Phuong phap mé rong sé duong dia chi cho phép cho phép ting sb tir cua
b nhd nhung s6 bit danh cho 1 tir khong thay d6i.

Vi dy : Dung k by nh6 RAM co ciu triic (m tir) x (n bit) ghép ndi v4i nhau
theo phuong phap mo rong s6 duong dia chi s€ tao ra mot bo nhd RAM mai
véi sb tir tang 1én gap k lan ~nhung s6 bit cho 1 tir thi khong ¢ d6i. Cu thé ta sé&
c6 mot bd nhd RAM véi s6 tir s& 1a (k.m), con sd bit thi van gilt nguyén 1a
(m bit).

b. Hinh thirc ghép ndi.

- Vi du: sir dung 2 IC RAM 16x4 ghép ndi voi nhau dé thanh mot bd nho
moi la RAM 32X4.

- Theo hinh thirc t6 chitc ghép ndi trén, ta co:

+ 4 duong dia chi cia 2 RAM duoc ghép nbi song song twong (g nhau.

+ Puong dia chi thir 5 chinh 14 16i vao cho phép RAM hoat dong nhung duoc
phan chia khac trang thai nhau nho cong NOT tai 1 RAM (trén hinh vé la
RAM-1). Do 15i vao cho phép cua 2 RAM khéc trang thai nhau nén cing mot
thoi diém chi c6 1 RAM duoc phép hoat dong.
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AB, »
AB;: o Bus
AB, e di'f
AB e chi
ABp e
RAW ®

A Ay A Ay AiAQAlAU

RAWR AMLO RAW o AN 1

L@ 16x4 = 16x4

LR 1O, 160, Iy LR 1A, 14D 1D,
DE; o ; L l
DB: e Bus
05 & o
DE; e ligw

Khed ng dia chi: 0000 ¢ 0111 — RAW-O
1000 dén 1111 —RAM-1
Téng 0000 dén 1111 —32 tit

Hinh 10.15: Ghép néi 2 RAM 16x4 theo phwong phdp mé réng dia chi.

+ Véi 5 16i vao dia chi nay, s tir trong bo nhé s& 1a 2° = 32,

+ 4 duong dir li€u vao ra cling dugc ghép song song nhau dai dién cho mot
tr ma dir liéu 4 bit.

3.2. Phwong phdp mé rong so dwong dir lidu

- Phuong phap mé rong sé dudng dir liéu cho phép cho phép ting s bit cua
1 tir trong bd nhé nhung sé tir cia b nhé thi khong thay doi.

- Vi duy: str dung 2 IC RAM 16x4 ghép ndi voi nhau theo phuong phap mo
rong s6 duong dir liéu dé thanh mot bd nhd méi 1a RAM 16xS8.

- Hinh thtec t6 chire (hinh 10.16):

- Theo hinh thtre t6 chirc ghép ndi trén, ta co:

+ 4 duodng dia chi cua 2 RAM duogc ghép ndi song song twong (ng nhau va
chinh la 4 duong dia chi cia RAM méi.

+ 4 duong dir li€u vao/ra cia 2 RAM duogc dua ra doc lap va nd sé€ dai dién
cho mot tir ma dir li€u ¢6 do dai 8 bit.

+ Loi vao cho phép hoat dong cua 2 RAM duogc ddu ndi chung véi nhau.
Piéu nay cho phép cung mot luc 2 RAM déu c6 thé hoat dong. Nhu vay véi
cung 1 dia chi dua vao, 2 RAM s¢€ cung nhau truy nhdp dir liéu vao/ra nhung
doc 1ap nhau va ghép hop véi nhau dé c6 do dai 8 bit cho 1 tir ma dit lidu.

+ Vi cach t6 chte ndy, dung lugng bd nhd RAM sé& 1a 16x8.
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AB;

o v

ABs o > > Bus
AB] o > v di-f
AB: o . o
RAW o
cs

As Ao A1 Ag LAJAQAIAG

e RIW o AML-1

Tz loxd —— @ -z 1oxd

ik I.-r'?q I.-’E:lll.l'lii)g Lo, IO, T, I.-r:.:).;.
DE; » #
DBe ,
DBs ,
DB, Bus
DB o X '
DB e 1
DEq X

Khodng dia cH 0000 dén 1111 (16 1)
Kich cd tif 2 bit

T

4 bit cao cda méi 4 bit thdp cia
tif ditde i wd o méi it diide i
trong RARW-O vao trong RAM-1

Hinh 10.16: Ghép néi 2 RAM 16x4 theo phwong phdp mo réng dwong dir liéu.

4. Giéi thiéu IC nhé ban din

4.1 Chip EPROM M2732A

- Hién nay trén thi trudng c6 nhiéu loai EPROM véi dung luong va thoi gian truy
xuat khac nhau. IC 2732A 1a loai EPROM NOMS nho c6 dung lugng 4Kx8 hoat
dong véi ngudn dién +5V trong sudt tién trinh van hanh binh thuong.

- 1C M2732A ¢6 12 diu vao dia chi va 8 du ra dit li¢u. Hai dau vao diéu khién la
E va g .

+ £1a dau vao cho phép cua chip, dugc stir dung dé dat thiét bi vao ché d6 co doi
khi nang lugng ti€u thy giam.

+ Per13 ddu vao co hai muc dich v6i chure nang tuy thudc vao ché do hoat dong
cta thiét bi. G cho phép dau ra va dugc st dung dé kiém soat vung dém dau ra
dir liéu cua thiét bi, sao cho c6 thé ni thiét bi nay vai bus dir liéu cia bd vi xtr Iy
ma khong xay ra chanh chap bus. Vpp 12 dién thé 1ap trinh dic biét bat budc phai
c6 trong sudt giai doan lap trinh.
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Vee

| AT[] 1 7 24lvee
12 B ABT 2 23 A8
AO-A11 ib (‘#_:)oo-(}? AST 3 221 A9
24T 4 210 AN
A3[] 5 20(] E\fpp
E—Q m2r3za A2[]6 o732 19 A0
_ AT 18 E
GVpp —G AD[| 8 17pQ7
Qofe 161 Q6
Qi1o 15[ Q5
Qz2[ 11 14 1 Q4
| Vgg[]12 13 0Q3
Vss (@ ()}
Cia o5 dé xda Mode E GV \Y 0-Q7
bing tia cifc im i cc | @0-Q
Read ViL WiL Veo Data Out
Program ViL Pulse ViR Veo Data In
Werify ViL WiL Veo Data Out
24 E\ Program Inhibil ViH VP Veo Hi-Z
\ Standby WViH X Veo Hi-Z
Ghi chi VIL =TTLLOW
)] (d)

WIH =TTL HIGH
X =khéng quantim
Wpp =21V danh dinh

Hinh 10.17 (a) Ki hiéu logic cua EPROM M27324; (b) So dé chan; (c) V6 EPROM

Véi cita s6 tia tir ngoai; (d) Ché dg hoat déng ciia EPROM M27324

13
AD-A12 :’_/':)

L1l

Hinh 10.18:

4.2 Chip EPROM M27C64A
- |IC EPROM M27C64A 1a loai EPROM c6 dung luong 16n 8Kx8 va thoi gian
truy xuat 1a 150ns. Pay 14 loai EPROM dang pho bién trén thi trudong, co hai
dang vo khac nhau dé ngudi ding c6 thé chon Iya tuy theo nhu cau.

vee  Vep

M27CB4A

Vss

8
C#b(m—m

Chifc ndng cla cdc chdn

AD-A12 | Address Inputs
ao-aT Data Outputs

E Chip Enable

G Output Enable
P Program

Vpp Program Supply
Wee Supply Voltage
Vg Ground

Ky hiéu logic va chirc nang cdc chdan cia M27C64A
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Mode E | G P AS | Vee Qo - Q7
Read WiL Wil Vil X Ver Crata Out
Output Disable WiL WiH Vi X Ve Hi-Z
Program WViL Wi VL Pulse X Vpp Data In
Verify WL WiL WiH X VPR Data Out
Program Inhibit iy X X X PR Hi-Z
Siandby Vi X X X Ver Hi-Z
Electronic Signature WiL WiL Vin Wio Voo Codes
Bang 10.3 : Bang chdn ly cua M27C64A
P~ E—‘ & = 8 (]
< < > 0O Zlo =
’ 32
AB [l @ A8
AS ] A9
A4 ] Xk
A3l 1 NC
0 Az2le M27CEAA 251G
M At ] A10
¢ A0 ] 1E
NC ] a7
Chin dang PLC 32 chdn Qo] 1086
17
; hvee 558353 S
2 hE L
3 s Ghi chia
4 A8 MC = khdng néi
5 h A9 DU = khdéng «f dung
5 A1
7 NG
g M27CedA D 10
hE
Q7
1 Qs
as
1 Q4
a3 Chin dang DIP 28 chdn

Hinh 10.19: Hinh dang va cdu triic cdc chan M27TCB4A

4.3 IC SRAM MCM6264C
Mot loai IC SRAM thuc té hién dan c6 mat trén thi truong la MCM6264C
CMOS 8Kx8 vé6i chu ky doc va chu ky ghi 1a 12ns, cong suat tiéu thu & ché do
standby chi 13 100mW. So dd chan va hinh dang cia IC nay duwoc minh hoa

trong hinh 10.20.

P PACKAGE
300 MIL PLASTIC

CASE 710B-01

(a)

J PACKAGE
300 MIL SOJ

CASE 810B-03

He [
Az
a7 [
45 [
A5
ad [

A3l 7

a2

IARIE

A [
0o [
oot [
ooz [

Vgg i

0 vee
TOW
N ez
[ ae
0 as
3 ] an

e I ]

1 [ at0
0E

N oot
0 oos

7 [ pas

0 oo4
[ oo

(b)

Hinh 10.20:Hinh dang va cdu triic cdc chan MCM6264C
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- C4u trac bén trong cua IC SRAM nhu hinh 4.29. O day c6 13 dau vao dia chi
va 8 duong vao/ra dir li¢u. 4 d,éu vao dieéu khién quyét dinh ché d6 van hanh cua
thi€t bi, theo nhu bang cac ché d6 hoat dong hinh 10.21 va 10.22.

=
[

P
(5]

=
=

MEMORY
MATRIX
256 ROW2 x 32
x 9 COLUMNE

PO
DECCDER]

>
=1

=
==

A

s
=y

T
jurd

[ [
: COLUMN IO
COLUMN DECODER

TrEmy

AD A1 A AMD A2

DQo

Dar

-
EQT :
W 4]7

Hinh 10.21: So dé cdu triic cia MCM6264C

Tén cdc chin
AD=pA12 . .. Addrass Input
DQO - DQ7 ... Data Input/Data Output
W .. Write Enable
G . Output Enable
E1E2 .. ... ... Chip Enable
Voo oo Fower Supply (+ 5 V)
Vgg o Ground
(a]
Bdng ché€ d6 hoat déng
ET|E2| G | W Mode Vo Current | Output Cycle
H X X X Mot Selected Spq. Isg? High-Z —
X L X X Mot Selected sB1. Isg? High-Z —
L H H H | Output Disabled CCA High-Z -
L H L H Read coA Dout Read Cycle
L H X L Write CCA High—Z | Write Cycle
(b

Hinh 10.22: Chirc nang cac chdn (a) va bang chdn ly (b) ciia MCM6264C

- Pau vao W ciing chinh 1a dau vao R W W & mic thip cho phép ghi dir liu vao
RAM, voi diéu kién RAM nay duoc chon ca hai dau vao E déu tich cuc. %o
mirc cao s€ cho phép hoat dong doc, mién 1a linh kién phdi dugc chon va by dém
dau ra duoc kich hoat béng & = LOW. Khi khong dugc chon linh kién nay s& tré
vao ché do nang lugng thap, va khong c6 dau vao nao cé hiéu luec.
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Bai 11: Mach ADC - DAC

Muc tiéu:

* Kién thire:

- Trinh bay duoc céu tao, nguyén 1y hoat dong, pham vi itng dung cac bo
chuyén d6i ADC va DAC.

- Giai thich dugc chtric ning mot s6 IC chuyén doi thong dung va ung dung
cua chung.

* Ky nang:

- Kiém tra, khao sat mot s6 tng dung cta IC chuyén d6i théng dung.

* Thai do:

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

Noi dung:

1. Mach chuyén d6i s6 - twong tw ( DAC - Digital to Analog Converter )

1.1. Khai quat chung.

- Hau hét tin hiéu trong tu nhién déu 1a cac dai luong tuong tu nhu nhiét do, ap
suat, cuong do anh sang, ... Do do mudn xur 1y trong mot hé théng ky thuét s6
(VD: may tinh so ), ta phal chuyén d6i cac tin hiéu & dang tuong tu nay sang
dang tin hiéu sb, c6 nhu vay moi co thé xtr 1y va diéu khlen cac h¢ thong duoc.

- Nguoc lai, thudng c6 yéu cau bién doi tin hiéu s (thuong la két qud xir 1)
thanh tin hiéu trong tu twong tng dé dua ra st dung.

- Chung ta goi su chuyén doi tir tin hiéu tuong ty sang tin hiéu sO 1a chuyén doi
AD, mach dién lam nhiém vu cong viéc chuyen d6i nay goi la ADC.

- Chung ta goi su chuyén d6i tir tin hiéu s6 sang tin hi¢u tuong tu la chuyén doi
DA, mach dién lam nhiém vu cong viéc chuyén doi nay goi 1a DAC.

- Dé két qua xur Iy nhan dugc mot cach chinh xéc thi chuyén d6i AD va DA phai
¢6 d6 chinh xac du cao. Mat khac, mudn dung hé théng s6 dé diéu khién, giam
sat cac qué trinh bién d6i nhanh thi ADC va DAC phai c6 toc d6 du 16n. Vay do
chinh xac va toc d6 chuyén doi 1a cac dic trung k¥ thuat cha yéu dé danh gia chat
lugng cua ADC va DAC.

- Mach ADC va DAC c6 nhiéu kiéu cau triic khac nhau, tuy nhién thong dung
hon ca 1a 2 loai mach dién hinh 1a DAC dién tr¢ hinh T va ADC x4p xi tiém can
1.2. Mach DAC dién tré hinh T

1.2.1. Céiu triicc mach.

- Mach c6 2 loai gié tri di¢n tré 1a R va 2R dugc méc thanh mang 4 cuc hinh
T két ndi day chuyén.

- Mach dién tré nay duoc méc vao bo khuéch dai dao dung KDTT.

- Bs, B2, B, Bo 1a céc bit nhj phan dugc dua vao chuyén doi véi Bo = LSB.

- Vet 14 ngudn dién ap chuédn c6 ndi tré coi nhu bing 0.

- Vin 12 dién 4p dua ra tir mach dién tré dé dua vao bo khuéch dai dao.

- Vout 12 dién 4p tuwong tu dua ra sau khi chuyén di

- S3, Sz, S1, So la cac chuyén mach di¢n tor dugc khai quat hoéa. Ching chiu
su diéu khién cia cac tin hiéu nhi phan Bs, Bz, B1, Bo tuong tng.

+ Khi Bj = 1 thi Si dugc dau voi ngudn dién ap chuan Vier.

+ Khi Bi = 0 thi Si duoc ndi v6i dat (GND)
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Hinh 11.1: Céu triic mach DAC dién tré hinh T

1.2.2. Nguyén ly lam viéc.
a. Nguyén ly. q
* Xét mach lam viéc voi sy dong mo don 1€ cuia cac chuyén mach S

- Cho B3B2B1Bo = 0001 --> lic d6 chi c6 So ddu vao ngudn Vrer, cON S3S2S1

duoc ndi dat. Ta c6 mach twong duong

Ao 0 B . . C o 0 D o
Z Z Z —Vin

iR ER%: m% : lﬂé : iRy
lI'l"lr-:I‘ : : : :
I: : : :

T 1 1 1 _|_

o' B = C' = o= =
'&'{—| B{—| I:{—| D{—|

B B < C = D

Hinh 11.2: Mach twong dwong cia mach dién tro hinh T

- Ngudn Vrer s& chuyén qua cac mit mach dé dwa vao KDTT.

- Ap dung dinh Iy Thevenin mo{t cach tuan tu qua cac mét mach A, B, C, D,

vO1 ndi trd tai cac di€ém nut nhin vé phia trai s€ luén la R. Ta s€ co:

0 _ Vref _ Vref . _ Vref _ Vref

e Y : U = g o3
_ Vraf _ Vyef . _ Vyef _ Vraf

UEB'_d—_z—E : DDI_T_E—‘*

- Nhu vay ta thay rang, ctr sau moi mot mat mach, dién 4p s€ giam di mot

nua.
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- V&1 phuong phép nhu trén, ta tinh cho cac truong hgp B3B2B1Bo = 0010 ;
0100 ; 1000 tire 1a twong ng véi cac chuyén mach don 1é S1: Sz ; Sz 1an luot
duoc ndi v6i Vier. Tuong Gmg voi cac truong hop trén ta s& co dién ap dua ra
cua mach dién tré hinh T lan luot 14 :

Vref . Vref . Vref

23 r 22 r 21

* Xét mach 1am viéc v6i su dong ma bat ky cua cac chuyén mach Si
- Ap dung nguyén 1y xép chong d6i v6i cac gia tri dién ap trén, ta c6 mach
twong duong mang dién tréd hinh T, trong d6 ndi trd tuvong duong 1a R, stic
dién dong cua ngudn twong dwong 1a Ve (Ve la dién dp cudi ciing dwa ra ciia
mach dién tro hinh T).

2R

— I
.r It

— >—
W —il
R " ! Waur
Ve T l

Hinh 11.3: Mach twong dwong cua mach DAC dién tro hinh T

- Gia tri Ve phu thudc va viéc dong mé cac chuyén mach Ss, Sz, S1, So tuc la
phu thudc vao gié tri cac bit nhi phan dua vao chuyén doi BsB2B1Bo.

¥
Ve = 12‘—4‘315(133.23 + B2 + Bp2' o+ Bp2Y)

- Mach KPTT véi cac dién trd dau vao 1a (R +2R) va dién tré hoi tiép 1a 3R
nén sé& c¢6 hé s6 khuéch dai K=1 --> Vout = - Ve (ddu trir thé hién dién ap vao
ra nguwoc pha nhau vi la bg khuéch dai dao).

- Vay, taco:

v
Vot = —Ve = sz (B32% + Bp22 + By2' + Bp2%)

- Tong quét cho mach chuyén dbi tin hiéu sé n bit Bn1 ....... B1Bo

—Vyef 1 -2 1 0
o = ;f (B, 2"+ B, 27"+ . +52+5,2")

b. Sai s chuyén dbi : Pbi voi mach DAC dién trg hinh T thi sai s6 chuyén doi do
cac nguyén nhan sau:

* Sai léch dién ap chudn tham chiéu V.

- Tir cong thirc tong quat, ta ¢ thé tinh sai s6 chuyén d6i DA do riéng sai s6 1éch
dién ap chuan tham chiéu Vier gay ra nhu sau:

A= - E‘fof (8,,2" + B, 2"+ +B.2"+5,2%)

- Biéu thirc trén cho théy sai sO cua dién ap tuong tu AVour ti I¢ voi sai léch
AVref va ti 18 thuan véi gia tri tin hiéu s6 dau vao ( Bn-1..... B2 B1 Bo).

b. Su troi diém "0" cua khuéch dai thuat toan.

Su troi diém "0" ciia bo khuéch dai thuat todn anh hudng nhu nhau doi véi moi
gia tri tin hiéu s6 dugc bién ddi. Sai s AVour do troi diém "0" khong phuy thudce
gid tri tin hiéu sd.

* Pién ap roi trén dién trd tiép xtc cua tiép diém chuyén mach.
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Céc chuyén mach khong phai 1a 1y tuong, thuc té dién 4p roi khi nbi thong cta
mach dién chuyén mach khong thé tuyét dbi bang 0. Vay dién ap roi ndy dong
vai tro tin hiéu sai s6 dua dén dau vao mang dién trd hinh T.
* Sai sé cua dién tr¢ .
Sai s6 dién tré ciing gay ra sai sO phi tuyén. Sai sb cta cac dién tré khong nhu
nhau, tic dong giy sai s6 chuyén d6i DA cua nhitng dién tr& khac nhau vé vi tri
la khac nhau.
b. Téc d6 chuyén doi:
DAC dién tr6 hinh T cong tac song song (cdc bit tin hi¢u so”' dau vao dwoc dua
vao song song) nén co toc do chuyén d01 cao. Thoi gian can thiét cho mot lan
chuyen d6i gom hai gai doan: thoi gian tré truyen dat ciia bit tin hiéu vao xa nhat
dén bod khuéch dai thuat toan va thoi gian can thiét dé bd khuéch dai thuat toan
6n dinh tin hiéu ra.
1.3. Théng so ky thudt ciia bé chuyén déi DAC
1.3.1 B¢ phan giai (Solution)
- b6 phan giai 1a ty so gitra gia tri cuc tiéu d6i vai gia tri cuc dai cua dién ap dau
ra, vé tri so ty sO nay tuong ung ty sO gia tri cyc tiéu doi voi gia tri cuc dai cua
tin hiéu sé dau vao.
- Vi du : Déi v6i DAC 10 bit, d6 phan giai la:

oooooo00001 1 1

- - = 0.001
1111111111 210 - 1 1023

- Bg phan giai cua DAC phu thudc vao sb bit, do d6 cac nha ché tao thuong an
dinh d6 phén giai cia DAC & dang s bit. DAC 10 bit c6 do phan giai tinh hon
DAC 8 bit. DAC c6 cang nhiéu bit thi o phan giai cang tinh hon.

1.3.2 o tuyén tinh (Linearity).

Do tuyén tinh cia DAC biéu thi bang sai s6 phi tuyén. Sai s phi tuyén 13 s6 %
cua gia tri Iéch cuc dai khoéi dac tinh vao/ra 1y twong so voi gia tri cuc dai dau ra.
1.3.3 D chinh x4c chuyén doi (Accuracy)

- D6 chinh xac chuyén ddi xac dinh bing sai b chuyén ddi tinh cuc dai. Sai sd
nay phai bao gom sai s6 phi thuyén, sai s6 ty 1é va sai s troi v.v...Trong mot s6
truong hop cu thé, ngoi ta co thé tinh riéng ting sai s6 ma khong cho sai s tong
hop.

- C6 nhiéu cach danh gia do chinh xac. Hai cach thong dung nhat 13 sai sb toan
thang (full scale error) va sai sé tuyén tinh (linearity error) thuong duogc biéu
bién ¢ dang phan trim dau ra cuc dai (ddy thang) ciia bo chuyén doi.

- Sai s toan thang 14 khoang 1éch t6i da ¢ dau ra DAC so véi gia tri du kién (Iy
twong) duge biéu dién ¢ dang phan tram.

- Sai s6 tuyén tinh 1a khoang léch tdi da & kich thudc bac thang so véi kich thudc
bac thang 1y tuéng.

- Biéu quan trong cia mdt DAC 1a d6 chinh xac va d6 phan giai phai twong thich
v6i nhau.

1.3.4 Thoi gia x4c 1ap dong, ap dau ra (Settling time)

Thoi gian xac 1ap ra 1a thoi gian tir khi tin hiéu s6 duoc dwa vao dén khi dong
hodc 4p dau ra di 6n dinh. Hodc cling c6 thé xem thoi gian xac 1ap ra 1a thoi gian
can thiét d¢ mic dong, ap dau ra dat dén sé % quy dinh cia mic dong, ap ra cuc
dai.

1.3.5 Ti s6 phu thudc ngudn.
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DAC chat lugng cao yéu cau sy anh hudng cua bién thién dién ap ngudn ddi voi
dién ap dau ra vo cung nho. Ti sb phu thude ngudn 12 ti s6 bién thién mirc dién ap
dau ra v6i bién thién dién ap ngudn gay ra no.

Nguon xét dé cung cip cho cac chuyén mach va cho KDTT

1.3.6 Cac thong s khéc.

Ngoai cac thong s trén ching ta can phai quan tim dén cac thong sb 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 cia dau ra;

- Hé s nhiét do.

2. Mach chuyén déi twong tu - s6 ( ADC - Analog to Digital Convert)
2.1. Cdc bwéc chuyén doi AD va dinh Iy ldy méu.

2.1.1. Khéi quat chung.

- Trong ADC, tin hiéu twong tu dau vao 1a tin hi¢u lién tuc (Analog), tin hi¢u
s0 ma hoa dau ra 1a tin higu roi rac.

- Sy chuyén d6i AD doi hoi phai 1y miu ddi véi tin hiéu tuwong tu tai dau
vdo o nhirng thoi diém quy dinh, sau d6 chuyén d6i cac gia tri mau d6 thanh
luong sb dau ra.

- Vay qué trinh chuyén d6i AD néi chung ¢6 4 budc: Liy mau - Nhd mau -
Luong tir hoa - Ma hoa.

- Céc budc trén day ludn ludn két hop voi nhau trong mot qua trinh théng
nhét, cu thé, nguoi ta ¢ thé phan dinh:

+ Léy mau - Nhé mau 13 cong viée lién tuc ctia cung mach dién.

+ Luong tir hoéa - M4 hoéa 1a cong viéc dong thoi thyc hién trong qua trinh
chuyén d6i véi khoang thoi gian can thiét 1a mot phan cuia thoi gian nhé mau
2.1.2. Pinh ly ldy mau.

4 VI

ﬂj[ _‘Hﬂﬂﬂﬂsg

Tz

Hinh 11.4: Ld'y mdu tin hiéu twong tw dau vao

- Nguoi ta dd chirng minh rang: Déi véi tin hidu twong tu V) thi tin hi¢u lay
mau Vs sau qua trinh 1y mau c6 thé khoi phuc tré lai Vi mot cach trung thuc
néu diéu kién sau day duoc thoa man:

fS > 2F 1imax
Day chinh 1a ndi dung cia dinh 1y 1iy mau
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Trong d6: + fs [Hz] 1a tan sb 1dy mau (fs = 1/ ts ) ts[s] la chu ky 1ay mau.

+ Fimax [Hz] 1 giéi han trén cua dai tan sé tin hiéu twong tu.
- Néu biéu thirc trén duoc thoa mén, ngudi ta co thé dung bo loc thong thip
dé khéi phuc Vi tir Vs.
- Vi du: mot tin hiéu thoai c6 dai tan Af = (300-:- 3400)Hz. Tin hiéu nay s€
duoc 1dy mau dé chuyén doi sang tin hiéu sb. Vay theo dinh 1y 1y mau, dé
c6 thé khoi phuc tro lai tin hiéu ban dau thi tn sé ldy mau phai théa mén
diéu kién fs > 2Fmax = 2.3400[Hz] = 6800Hz = 6.8 KHz
2.1.3. Lugng tir h6a va ma hoa.
- Tin hiéu sd khéng nhitng rdi rac trong thoi gian ma con khéng lién tuc trong
bién doi gid tri. Mot gia tri bat ky cta tin higu s0 déu phai biéu thi bang boi s6
nguyén lan gia tri don vi nao do, gia tri nay 1a nho nhat dugc chon. Nghia la néu
dung tin hiéu s6 biéu thi dién ap 14y mAu thi phai bat dién 4p 1ay miu hoa thanh
boi sb nguyén lan gia tri don vi. Pon vi dugc chon theo qui dinh nay goi 1a don
vi lugng tir, ki hiéu A.
- Vay qua trinh luong tr hoa 1a qua trinh bat dién ap ldy mau hoa thanh bdi s6
nguyén lan gi tri don vi luong tir A.
- Sau qua trinh lugng tu, ta dugc két qua biéu thi béng sb clia cua viée so sanh
mau dién ap twong tu voi don vi luong tor A. Két qua nay sé& duoc chuyén ddi
sang ma nhi phan 1a céc tin hiéu sé.
- Vay qua trinh ma héa 13 qua trinh chuyén d6i cac két qua so sanh ctia miu dién
ap tuong tu véi don vi luong tir A thanh cac ma nhi phan duéi dang cac xung sé.
- M4 nhi phan dudi dang cac xung s c6 duoc sau qua trinh trén chinh 14 tin hiéu
dau ra ctia chuyén doi AD.
2.2. Mach dién ldy mdu va nhé mau.
2.2.1. Mach dién.

Xung 18y méu (f=)

=

)

W

‘ T 1

W1 Ch 4
(fImax)

Hinh 11.5: Mach ldy va nhé mau

- KDTT A; va Az 1a mot mach lap dién ap (hé s6 KD K=1) dong vai tro ngin
cach mach 14y mau va giit mAu bén trong véi mach vao/ra bén ngoai.

- Khoéa chuyén mach dién tir (K) 1a phan tir [y mau cho tin hiéu tuong tu V.
Khoéa chuyén mach nay dugc diéu khién bdi tin s6 xung 1ay mau fs

- Tu Ch 1a phan tir giit mau tin hiéu V) sau khi duoc 1ay mau.

2.2.2. Nguyén ly lam viéc.

- Khi dau vao xung ldy mau = 1 lic nay chuyén mach K déng, mach & ché do
lay mau tin hiéu V..
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- Khi dau vao xung lay mau = 0 lic ndy chuyén mach K hd, mach ché do giir
mau tin hiéu V; sau khi vira duogc léy mau.

- Chuyén mach dugc dong mot thoi gian du dai dé tu Ch nap dén gia tri dong di¢n
cta tin hiéu tuong tu. Vi du néu chuyén mach duoc déng tai thoi diém to thi dau
ra Ar s€ nap nhanh cho tu Cp Ién dén dién thé tuong tu Vo. khi chuyén mach mé
thi tu Cn s& duy tri dién ap nay dé dau ra cua A, cung cip muc dién ap Vs cho
mach lugng tir hoa va ma hoa phia sau. B khuéch dai dém Az ¢ tré khang cao
tai dau vao nham khong cho tu Ch phong dién lam giam mot cach dang ké dién
4p cua mau tin hiéu dang luu giit trong thoi gian mach luong tir hda va ma hoa
phia sau lam viéc .

2.3. Mach ADC chuyén doi song song ( Parallel ADC).

2.3.1 Mach dién

Uref Uin
] ]
EERzn
Uzn—:l e 1 n—1
e
15 % Ryn-1 ~ BO — MeB
_1"_ Uzn—2 4, c2n—2 "
ERm-2 ma I
. 1 1 Ra
1 ! héa ! tj.n
. 1 1 h%éu
1 : uu : =l
|
1 —
—— LSE

Hinh 11.6: Mach ADC kiéu so sanh song song.

- Trén hinh 11.6 13 mach ADC so sanh kiéu song song n bit (Parallel
Comparator)

- Mach ¢6 2™! bd so sanh, ky hiéu tir (C1 -:- Con-1)

- C6 2" dién tro, ky hiéu tir (R1 -:- Ron) duge miac ndi tiép nhau vao ngudn
dién ap chuan Urer.

- Pau ra cua cac bo so sanh duoc dua vao bd ma héa wu tién thong qua hé
thdng nhé dém.

- Pau ra ctia bd ma héa chinh 1a dau ra cia ADC.

- Pau vao Uin dé dwa mau tin hién twong tu can chuyén d6i sang tin hiéu sd.
2.3.2 Nguyén ly lam viéc.

- Mtic dién ap chuan duoc chia déu trén cac dién tro (2" dién trd). Mdi mirc
dién ap s& 1a Urer/ 2" = 1A (mikc dién dp lwong tir). Nhu vay, 161 vao khong
dao cua cac bd so sanh tir C1 -:- Con-1 s& hon nhau 1an lugt mot gié tri dién ap
luong tir [a 1A.

- Mau dién ap dua vao chuyén d6i Uin dugc dua vao tat ca cic 16i vao ddo
cua cac bd so sanh tr (C1 -:- Con-1) va duge so sanh voi cac muc dién ap
lwong tir trong Ung trén cac 16i vao bo so sanh.
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- Két qua dua ra cua cac bd so sanh s& dugc dua vao bd ma hda uu tién theo
mot thuat toan thich hop va cho ra két qua tin hiéu sb dudi dang ma nhi phan
& du ra.

- Vi du cho mach ADC 3 bit,

1Ly

} 11 T =Ty
ey —
} 10 B & =gy
By ——
} 101 54 =5y
SIS ——
} 100 LA —amy
gy — L
} o1l a0 = Sey
gy ————— }
o0 =
-y } 28 = ey
oo 1 =
e A= aw
v oo ga = ov

Hinh 11.7: Phwong phdp phdn chia mirc lwong tir voi 8 mirc

- Gia thiét dién 4p chuan Urer = 1V, dién 4p nay chia déu cho 8 khoang, mdi
khoang s€ c6 dién ap la (1/8)V. Nhu vay 1 budc lugng tir 1A = (1/8)V
- Pién 4p mau tin hiéu tuong tu s& dugc dua vao 161 vao dao dé so sanh véi
cac bude dién ap trén cac 16i vao khong dao cua bd so sanh. Két qua so sanh
s& duoc dua vao bo mi hoa wu tién theo thuit toan nhu biéu dién trén hinh
11.7 va c6 két qua sd dua ra dudi dang ma nhi phan.
2.4. Mach ADC chuyén déi xdp xi tiém cdn

( Successive Approximation ADC).
2.4.1 Mach dién.

4
i COMP > —— Xmungmnhﬁp
l Upac |
= Mach
- le—— START
didu khidn
Mach ghi nhd
MSE LSE
e Ra
—*| tin
: higu
¥ L 1-r 56
DAC — Vraf
) ¥ Unac

Hinh 11.7: Mach ADC xcfp xi tiém cdn

- B4 so sanh (COM - Comparator) : so sanh mau dién ap hién tai voi mau
di¢n ap trudc do cua V)

- Mach diéu khién: DPiéu khién toan bd qua trinh hoat dong cia mach khi c6
tin hié¢u diéu khién dua tdi.

- Mach ghi nhé : Ghi nhé lai két qua chuyén d6i sb ciia mau tin hiéu.

- DAC : chuyén dbi tin hiéu s6 thanh tuong tu dé dua vao so sanh.

- Vet : Dién 4p chuin phuc vu cho qué trinh chuyén doi DA.

- Xung nhip (Clock): Diéu khién téc d6 chuyén doi ciia mach.
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- START: Tin hiéu diéu khién chuyén d6i.
2.4.2 Nguyén ly lam viéc.
- Trudce khi thuc hién chuyén ddi AD, bd nhé phai dugc x06a vé 0.
- Bat dau chuyén d6i, xung nhip Clock 1ap bit MSB trong bd ghi nh¢ 1én
mue 1 --> sb liéu dua ra cia bd nhé 1a 100...000. Tin hiéu sb nay dugc DAC
chuyén dbi thanh dién 4p twong tu twong Gng 1a Vo --> B6 COM s& so sanh
V| véi Vo. Qua trinh so sanh s& dua ra 3 két qua:
+ Néu Vo = Vi --> Tin hiéu s vira dugc 1ap 1a dung, mach diéu khién s&
dirng qué trinh chuyén déi va cho ra két qua.
+Néu Vo >V, --> Diéu nay ching to tin hiéu sb qua 16n, mach diéu khién
s& diéu khién x6a bit MSB vé 0.
+Néu Vo <V, -->Piéu nay ching to tin hiéu s6 qua nho, mach diéu khién
s& diéu khién duy tri bit MSB & 1.
- Tiép theo, cung vo1 phuong phap nhu trén, xung nhip Clock 1ap bit co
trong s6 nho hon ké tiép trong bo ghi nho 1én muc 1, qua trinh so sanh lai
tiép dién véi cac két qua gidng nhu & trén.

- Qua trinh ctr tiép tuc lap lai cho dén bit cudi cung LSB.
- Sau qua trinh so sanh, tat ca cac bit trong bd nhd chinh 1 tin hiéu s6 mong
mubn cua viéc chuyén dbi va dugc dua ra.
3. Gi6i thiéu IC, khio sat mach chuyén doi
3.1 Noi dung:
- Tim hiéu cdu trac, chtrc nang cac chan cia DAC0830.
- Lap mach, khao sat nguyén 1y hoat dong cia DAC0830 cho ting dung.
3.2 T6 chure thuc hién:

Chia 16p thanh cac nhém véi 2 sinh vién/nhom.

3.3 Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |Board mach Board cim day 1board / nhém
2 |[ICDAC 0830 hoac tuong duong 1 1C/ nhém
3 |ICKDPTT LF 351 hodc twong duong |1 IC/ nhém
4 |Bién tr& 10K 1
5 |Nguon DC + 15 VDC/1A 1
6 |Bo dem so (4-:- 8) bit 1 bd /nhdém
7 Day cam dau nbi boc nhya |L=15cm; D=1mm 1 bd / nhom
8 |0 tlep nguon 220V/5A 1 bo/ 4 nhom
9 |[Pdong hé VOM Tiéu chudn do luong VN 1

Badng 11.1: Bang thiét bi, vit tw khdo sdt mach ding DAC0830
3.4 Quy trinh thyc hién.

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

b. Tim hiéu céu tric cia DAC0830.

DAC 0830 1a IC thudc ho CMOS. La bo chuyén d6i D/A 8 bit dung mang R/2R
ladder. Co thé giao tiép truc tiép v6i cac vi xir Iy dé md rong hoat dong chuyén
d6i D/A.
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Hinh 11.8: So dé chdn va cdu triic bén trong ciia DAC0830

Chirc nang cua cac chan

« (CF :‘( CHIP SELECT) la chan chon hoat dong & muc thap. Puoc két hop voi
chan ITL dé co thé viét dir licu. )
* ITL (INPUT LACTH ENABLE) 1a chan cho phép chot ngd vao, hoat dong &

murc cao. ITL két hop véi (€548 cho phép viét.

« R, (WRITE) hoat déng ¢ murc thap. Puogc sir dung dé nap cac bit dit liéu ngd

WR,

vao chét. Dir liéu duoc chét khi 1 mirc cao. Dé chdt duoc dir liéu vao thi

(CS Jva WE, phai & mirc thap trong khi d6 ITL phai & mirc cao.

« R, (WRITE) tac dong ¢ murc thap. Chan nay két hop véi chan XZFER cho phép
dir liéu chdt & ngd vao mach chét dugc truyén téi thanh nghi DAC trong IC.

* XFAR(TRANSFER CONTROL SIGNAL) tac dong & mirc thip. Cho phép

WR, dugc viét.

* Dlo — Dl 14 cac ngd vao s trong d6 Dlo 12 LSB con Dl 1a MSB.

* |ouT1 NGB ra dong DAC:. Co tri s6 cuc dai khi tat ca cac bit vao déu bang 1, con
bang 0 khi tit ca cac bit vao déu bang 0.

* lout2NQ0 ra dong DAC,. Néu Iour: ting tir 0 cho dén cuc dai thi Tourz s& giam
tir cuc dai vé 0 dé sao cho Touts + lout2 = hang s6.

* Rip dién trd hdi tiép nam trong IC. Ludn duoc st dung dé hdi tiép cho Op Amp
mic O ngoai.

* Vrerngd vao dién ap tham chiéu tir -10 dén +10V.

* Vce dién p ngudn cap cho IC hoat dong tir 5 dén 15V.

* GND (mass) chung cho IOUT; va IOUT..

c. Lap mach diéu khién volume bang sé ding DAC8030

- Nghién ctru mach dau nbi (Hinh 11.9).

+ Mach sir dung nguén nudi lu’ong cuc = 15VDC

+ Pién 4p ra s& bién d6i tur 0 -:- +15V. Dién ap nay s€ cung cap cho tang tién
khuéch dai dé ting giam hé s khuech dai cho ting cong suat.

- Lap mach.
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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.

+ Cém bién tré 10K

+ Mach stir dung nguén nudi lu:cmg cuc = 15VDC

+ Pién ap ra s& bién doi tir 0 -:- +15V. Dién ap nay s€ cung cap cho tang tién
khuéch dai dé ting giam hé sb khuech dai cho tang cong suat.

- Lap mach.

+ Cam IC DAC0830 1én bang mach.

+ Cam IC LF 3511én bang mach.

+ Cém bién tré 10K

+ Két nbi mach dién bang diy cam.

+ Két ndi cac dau ra bo dém so téi cac 16i vao tuong ing ctia IC DAC0830.
+ Cép ngudn £15VDC tir bd nguon.

+ Mic déng hd do VOM ¢ thang do VDC t6i 16i ra Vout.

+ Khoi phat bd dém hoat dong & ché d6 nhan cong.

+ Quan sat két qua dién ap ra khi kich thich bo dém theo tirng xung nhip.

d. Lap mach khoi dong ém (Ramp-Start)

* Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Thong s6 ky thuit S6 lwong
1 |Board mach Board cim day 1board / nhém
2 |[ICDAC 0830 hodc tuong duong 1 1C/ nhém
3 |[ICKDPTT LF 351 hodc twong duong |1 IC/ nhom
4 |IC s6 cong NOT 7404 hoic twong duong 1
5 |IC s6 cong OR 7432 hodc tuong duong 1
6 |Nguon DC + 15 VDC/1A 1
7 |Bb dém sb (4-:- 8) bit 1 bd /nhém
8 [Bo cép dao dong xung Piéu chinh dugc tan sb 1 bd /nhém
9 Day cam dau nd1 boc nhya [L=15cm; D=1mm 1 by / nhom
10 |O tlep nguon 220V/5A 1 bo/ 4 nhom
11 |Pdng hd VOM Tiéu chuan do luong VN 1
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Bang 11.1: Bdng thiét bi, vt tw khdo sat mach diing DAC0830

* Quy trinh thyc hién.

- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- Nghién ctru so dd va nguyén 1y hoat dong.

Trong mach diéu khién hé truyén dong c6 dong co sir dung k¥ thuét sd, nguoi ta
thuong st dung cac bo khoi dong ém giap hé thng tranh dugc cac xung dot bién
co hoc, giup dong khong bi xodn gy truc hay hu hong cac chi tiét co khi ciling
nhu dién tir khac. Mach nay c6 so d6 khéi vé nguyén 1y 1am viéc nhu hinh sau:

A CLOCK
G+ = ————@ L

g J‘i START

I\ ”

— |
| Mach | : I/
< DAC L Pém I : R
W nhi  |Ck Wiy | |l
0830 | '} I| phan |

54 nhi phan” RESET o,
START iy khidn |

& -

I

Hinh 11.10: Ung dung DAC lam mach khoi dong ém.

'y

Khi hé nhan duoc tin hiéu "START" tir mach diéu khién, mach dém nhén xung
clock va bat dau dém 1én, cing lic nay ngd ra Op-Amps la tin hiéu EOC (End-
Of-Conversion) dang & mirc cao. Theo nhip dém 1én cta mach dém, DAC
chuyén d6i céc sé nhi phéan theo gia tri 16n dan nhu dang song dién ap Vax trén
hinh v&. Tin hiéu nay diéu khién hé thong khoi dong ém cho dén khi Va = Vax
thi tin hiéu ngd ra Op-Amps EOC s& vé 0 din dén két thiic qua trinh khoi dong
ém do céng AND 3 ngd vao hoat dong nhu mot khoa dién tu.

RO rang, thay vi dot bién tir 0 dén Va, tin hiéu dién ap Vax tang dan theo tung
nac nho. Khoang cach gitta 2 nic chinh 1 do phan giai ciia DAC.

- Lap rap mach.

+ Cam IC DAC0830 Ién bang mach.

+ Cam IC LF 3511én bang mach.

+ Tao céng logic tur cac IC mach cong

+ Két noi mach dién bang day cam.

+ Két nbi duong cap xung nhip va xung khoi dong START

+ Cép ngudn £15VDC tir bd ngudn cho mach.

+ Mac dong hd do VOM 6 thang do VDC t6i 16i ra Vax.

+ Khoi phat xung dém & ché do nhan cong.

+ Quan sat két qua dién ap ra khi kich thich cho mach ting xung nhip.
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Panh gia két qua

Muc tiéu Noi dung Piém
‘£ . |Phan tich duoc nguyén li hoat dong co ban cua

Kién thire mach chuyén d6i AD va DA. 2

K§ ning Lap rap, kiém tra dugc su hoat ddng ing dung 6

cua mach DAC 0830.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai d9 |- Pam bao an toan cho ngudi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.

Phéin 2: KY THUAT XUNG
Bai 12: Téng quan vé ky thuit xung

Muc tiéu:

* Kién thirc:

- Trinh bay duoc cac khai niém vé xung dién, ddy xung.

- Giai thich dugc su tac ddng cua cac linh ki¢n thu dong dén dang xung.
* Ky nang:

- Do, doc dugc cac thong s co ban cua tin hiéu xung.

*Thai do:

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

No¢i dung:

1. Pinh nghia, cac tham s6 xung don va diy xung.

1.1 Dinh nghia.

Xung dién 1a tin hiéu tao nén do su thay doi muc cua dién 4p hay dong dién
trong mot khoang thoi gian rat ngan.

1.2 Cdc théng sé ciia xung don va ddy xung.

1.2.1 Xung don.

AU [Vl
T1 |
o |
| ! 1
| | |
I | i 1
Un | ! I 1
| | | |
|
: . ts) owm| oA - BCA t(s)
- T T T T -
T tse |-H-|
b te tee
El.) T2 )

Hinh 12.1: Xung don hinh thang 1y tuéng (a) va xung thiec té (b).

- Dbi voi mot xung dién ap don 1y tuong (hinh a) ta c6 cac thong sb co ban
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+ Day xung: T2 [s] la khoang thoi gian muc dién ap xung bit dau bién thién
ting, giam tir 0 cho t6i khi xung bién thién tro vé 0.
+ Pinh xung: Ti [s] 12 khoang thoi gian ton tai ciia xung & gia tri 6n dinh.
+ Bién d§ xung: Um [V] la muc gid tri dién ap 16n nhit ma xung dat dugc,
duoc tinh tir ddy xung dén dinh xung.
+ D6 rong sudn trude xung: tsi [s] 1a khoang thoi gian xung bién thién tir gia
tri 0 dén dinh xung.
+ Do rong sudn sau xung: tsp [s] 12 khoang thoi gian xung bién thién tir gia
tri dinh vé 0.
- Trong thuc té, khi truyén xung qua mach dién, do anh huéng céc thong )
cua mach dién nén xung khong con gitr nguyén hinh dang nhu ban dau ma bi
bién dang di, do vay mot vai thong sd cua xung khong con gitt nguyén ban
chit cua xung 1y tudng hodc con cé thém mot vai thong sb khac (hinh b)
+ P9 sut dinh xung : AU [V] la mtc dién 4p chénh 1éch cua dinh xung, no
nam giita gia tri Um va 0,9Um.
+ DJ rong sudn trudc xung: ts1 [s] dugce tinh tir gid tri 0,1Um dén 0,9Um.
+ DJ rong sudn sau xung: ts2 [s] dugc tinh tur gid tri 0,9Um vé 0,1Um
+ Po rong xung: tx [s] 12 khoang thoi gian duogc tinh giita hai thoi diém
twong ung vo1 gia tri 0,5Um.
+ Buéu dinh xung: Ba 14 gia tri dién 4p tai dinh xung ting bat thuong.
+ Budu chan xung: Bc 1a gid tri dién 4p tai chin xung ting bat thudng.
1.2.2 Chudi xung.

=2

= —
NG R .

T T

Hinh 12.2: Mét s6 chudi xung co bdn

- Chu ky xung: T [s] 1a khodng thoi gian ldp lai ciia xung.

- Tan sb xung: fx [Hz] 1a s6 chu ky lip lai ctia xung trong mot don vi thoi
gian la 1 gidy, nd chinh la nghich dao ctua chu ky xung fx = 1/T [1/s = 1Hz]

- Pbi voi chudi xung vudng, con cd thém cac thong sb

+ Thoi gian ton tai ciia xung: ton [S]

+ Thoi gian nghi cua xung: tos [S]

+ Do rdng ciia xung (Q): 1a ti sb gita chu ky T va d6 rong xung ton ; Q = T/ton

+ Hé s6 day xung (n)): La nghich dao ctia d6 rong xung Q ; n = 1/Q = ton/T
2. Tac dung ciia mach R-C ddi véi cac xung co ban.

2.1. Mach R-C voi bwoc nhay dwong.
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Hinh 12.3: Qué trinh qud dé cua mach R-C véi budc nhay duwong.

- Gia st tai thoi diém t = 0, dién 4p U c¢6 budc nhay duong tir OV dén Um.
Vay 6t >0 ta co: ur + Uc =Um
Véi ur = iR va i = Cduc/dt thi phuong trinh can bang dién ap trén thanh:
RC(duc/dt) + uc = Um
- Giai phuong trinh vi phan trén ta co:
uc(t) = Um(1 - e’VRC)
Tich RC c6 tht nguyén thoi gian 1a gidy (s), néu R tinh bang Q va C tich
bang Fara (F) va thay tich s6 RC bang mét dai luong 1 (t duoc goi 1a hang sd
thoi gian ctia mach R-C). Ta rut ra:
Ur(t) = Um.e?"
i(t) = (Um/R).e V"
Ta théy dién &p trén tu dién C tang theo ludt ham mi va ¢ t = oo thi uc = Um.
Nguoc lai, dién ap trén dién tré R va dong dién giam theo luat ham mi, 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 thoi gian 1a vo han nhung
trong thuc té, khi uc = 0,9Um hoic khi Ug = 0,1Um thi qua trinh qué do coi
nhu cham dut.
- Thoi gian qua do 1a : tqa = 2,31 = 2,3RC
-Ot=13co thé coiuc=Um vai=~0,ur~0. Hing sb thoi gian T = RC cua
mach cang 16n thi thoi gian qua do cang kéo dai va nguoc lai.
2.2. Mach R-C vdi buwdc nhay am.

. I
1 .
-
T
B Uk
+
Un
@ _Y 0.1Tm t
1] + -01Tm
C— | Uc
--L- —Tm

Hinh 12.4: Qua trinh qud dé ciia mach R-C véi budc nhay dm.
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- Véi cac budc phan tich giong nhu & trén nhung dong dién trong mach doi
chiéu do 1a dong phong cua tu C. Cac gia tri ur va uc dugc xac dinh:

uc(t) = Um.e¥"

ur(t) = - Um.et

i(t) =- (Um/R).e’®

Ta théy dién ap trén tu dién C giam theo luadt ham mii va & t = o thi uc = 0.
Dién 4p trén dién tro R ciing giam theo luat ham mil nhung bat dau tir gié tri
-Um, khi t = o thi i(t) = 0, ur = 0, mach dat trang thai dung.
- V& 1y thuyét thi qua trinh qua do x4y ra trong thoi gian 12 v6 han nhung
trong thyc té, khi uc = 0,1Um hodc khi Ur = 0,1Um thi qu4 trinh quéa do coi
nhu cham dut.
- Thoi gian qua dd 1a : tqa = 2,3t = 2,3RC
-Ot=13cothé coiuc~0vai=0,ur=~0.Hing sb thdi gian 1 = RC cua
mach cang 16n thi thot gian qua do cang kéo dai va nguoc lai.
2.3. Mach R-C voi mot xung dwong.

Hinh 12.5: Qua trinh qud do cua mach véi xung vuong.

- Néu dat 1én mach R-C mét xung vudng goc. Qua trinh qua do ctia mach
xem nhu 13 su xép chong cta hai qua trinh Gng véi hai budc nhay:
+ Budc nhay duong tai thoi diém t = t1
+ Budc nhay am tai thoi diém t = ta.
- Dién 4p trén tu C va trén di¢n tré R c6 dang nhu trén hinh vé.
- Sur thay dbi dién 4p trén hai phan tir nay (hinh dang cua dién 4p) phu thudc
vao hang so thoi gian cua mach (gid tri T = RC).
+ Néu 1 < tx /3 thi dién ap trén tu C s& ting nhanh dén Um, dién 4p trén R
giam nhanh vé 0. Do dbc cia sudon xung trén C va R s& ting.
+ Néu 1 > tx /3 thi dién ap trén tu C tang cham dén Um, dién ap trén R giam
cham vé 0. o doc ciia sudon xung trén C va R s& giam.
3. Khdo sat dang xung
a. Noi dung:
- Quan sat cac dang xung co ban nhu xung vudng, xung tam giac, xung kim..
- Quan sat anh hudng cua cac dang nhiéu d6i véi tin hiéu xung.
- Po, doc cac thong sé co ban cia xung nhu chu ky xung, d6 rong xung, do
nghi xung, do rong suon trudc, swon sau xung...
b. T6 chure thuc hién:

Chia 16p thanh cac nhom véi 4 sinh vién/nhém.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May phét soéng tao ham 1may / nhém
2 |May hién song 2 tia 20 MHz 1may / nhém
3 |Mach R-C Nhiéu gid tri Cva R 1 bd / nhém
4 |0 tiép ngudn 220V/5A 1 bd/ nhom

Bdng 12.1: Bdng thiét bi, vdt tw khdo sdt tin hiéu xung

d. Quy trinh thyc hién.

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

- P4u ndi mach do, quan sat dang tin hi¢u xung nhan dugc trén may hi¢n song.

+ PAu ndi dau ra ciia may phat song v6i dau vao CHI hodc CH2 ciia may hién
song.

+ Bat ché do phat xung vudng.

+ Piéu chinh Volt-Disp, Time-Disp dé c6 dugc dang song dé quan sat.

+ Bat ché d6 phat xung tam giac.

+ Piéu chinh Volt-Disp, Time-Disp dé c6 dugc dang séng dé quan sat.

+ Bat ché do phat xung vudng bac thang.

+ Piéu chinh Volt-Disp, Time-Disp dé c6 dugc dang song dé quan sat.

+ Pau nbi mach R-C tir 16i ra cta bo phat song voi 161 vao clia cia may hién song
+ Quan sat dang song ra cua mach trén man hinh may hién song.

+ Thay d6i cac théng sé cia mach R-C dé quan sat dang song.

- Po, doc cac thong sb co ban cta xung

+ Mobi khi thuc nghiém véi mot dang xung, do va xac dinh chinh x4c cac
thong sb co ban cua xung: Chu ky xung, d0 rong xung, dd nghi xung, bién do
xung va tinh tan s xung.

Panh gia két qua.

Muc tiéu Ndi dung Piém
Phan tich dugc nguyén li hoat dong cua mach

) S . 2
Trigger schmitt dung Transistor.
Lép rap, kiém tra dugc su hoat dong cua mach
Trigger schmitt ding yéu cau ky thuat.
- Chu dong, sang tao trong qué trinh hoc tap.
Thai do - Pam bao an toan cho nguoi va thiét bi. 2
- T6 chitc noi 1am viéc khoa hoc, gon gang.

Kién thire

K¥ nang
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Bai 13: Mach da hai tw dao dong

Muc tiéu:

* Kién thire:

- Giai thich dugc céu tao, nguyén ly hoat dong cadc mach da hai ty dao
dong.

- Trinh bay dugc cac ing dung ctia mach da hai tuy dao dong trong ky thuat
* Ky nang:

- Lép rap, sira chita, do kiém dwoc cac mach da hai ty dao dong dung yéu
cau k¥ thuat.

* Thai do:

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

Noi dung:

1. Mach dao dong da hai dung Transistor.
1.1. So do nguyén ly.
T+E-::t:

RC, Rg R1 R'C'.-
I
IC1'L Co O 'L )

O HI= = O
Umz.,1 T (E {_IEFI IBE_:.. $>T2 UFL-E'Q
Yy ‘/UBE1 UBEE\» Yy
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IE1¢ ILIEE
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=
3
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Hinh 13.1: So d6 nguyén Iy mach dao dong da hai dung Transistor (n-p-n)

- Ty, T2 la 2 Transistor (n-p-n) dong vai tro nhu hai khoéa dién tir dong ma,
dwoc méc theo so dd E chung. Mach duoc goi la doi xung néu:
+ T1, T2 1a 2 transistor loai, ciing thong s (cing mi sd).
+ Rc1 = Re2 = Re.
+R1=R2
+C1=Cs
- Rc1, Re2 12 hai dién tré tai va cung cép +Ecc cho cuc C cua Ty, To.
- R1, R2 1a hai dién trd dinh thién cho 2 cuc B cua Ty, To.
- C1, C; 1a hai tu dién dan dién 4p hoi tiép tur dién &p ra cuc C cua transistor
trudc vé cuc B transistor, dong thoi déng vai trd 1a hing sb thoi gian cua
mach tirc 12 quyét dinh thoi gian 14t trang thai cta T1, T2.
- Ura1, Ura2 12 hai dién ap dua ra duoc 14y tir cuc C cua T1, T2 tuong Gng.
1.2. Nguyén ly lam viéc.

Nguyén 1i hoat dong cua mach c6 thé tom tit nhu sau: Viéc hinh thanh
xung vudng & ctra ra duoc thuc hién sau mot khoang thoi gian 71 =t - to (d6i véi
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ctra ra 1 hodc 12 = t2 - t1 (V6i cira ra 2) nhd cac qua trinh dot bién chuyén trang
thai clia so dd tai cac thoi diém to, ta, ta...

Trong khoang 71 tranzito T1 khéa T2.m6. Tu C1 dé dugc nap day dién
tich trude lac to phong dién qua T2 qua ngudn Ec qua R1 theo duong +C1 -> T2 -
> R1 -> -C1 1am dién thé trén guc bazo cua T1 thay d6i theo. Pong thoi trong
khoang thoi gian nay tu C2 duogc nguon E nap theo duong +E -> Rc -> T2 -> -E
1am dién thé trén cuc bazo T2 thay doi theo.

Ldc t =ty thi Uss =~ +0,6V 1am T1 m& va xdy ra qua trinh dot bién lan thir
nhat, nhd mach héi tiép dwong lam so do 14t dén trang thai T1 mé T2 khoa.

Trong khoang thoi gian 2=t - t1 trang thai trén duoc gilt nguyén, tu C2
(da duoc nap trude luc t1) bat dau phong dién va C1 bat dau qua trinh nap twong
tu nhu da néu trén cho tdi1 luc t = t2, UB2 = +0,6V lam T2 md¢ va xay ra dot bién
14n thir hai chuyén so dd vé trang thai ban dau: T1 khéa T2 mé.

UR&.‘ &

AN

T 12

Tl

UBE1 &

L J

-V

Upgz o 1 -

=W

Hinh 13.2 : Dang song dién dp ciia mach dao dong da hai dung Transistor

Céc tham sb chu yéu va xung vudng dau ra duoc xac dinh dya trén viée
phan tich nguyén li vira néu trén va ta thay rd do rong xung ra 11 Va 12 lién quan
tryc tiép voi hing sb thoi gian phong cia céac tu dién, C1 va C2:

11 =RC.In2~0,7R1.C1
12 = R2C2.In2 = 0,7R2.C2

Néu chon doi ximg R1 = R2; C1 = C2, T1 gidng hét T2 ta c6 71 = 12 VA
nhan dugc so dd da hai ddi xung, ngugc lai ta c6 da hai khong déi xung. Chu ky
xung vuéng Tra=11+12
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Bién d9 xung ra duoc xac dinh gan ding bang gia tri ngudn Ecc cung cp.
Dé tao ra cac xung co tan sb thip hon 1000Hz, cac tu trong so dd can co dién
dung 16n. Con dé tao ra cac xung co tan sd cao hon 10kHz anh huong c6 hai cua
quan tinh cac tranzito (tinh chét tan s) lam xau cac thong sd cua xung vuong
nghiém trong. Do vay, dai tmg dung cua so d6 hinh trén 1a han ché va & vung tan
s6 thap va cao ngudi ta dua ra cac so dd da hai khac tao xung c6 uvu thé hon Ia
céc so d6 dung KDTT.
1.3 Ldp rdp mach.
1.3.1 T4 chtre thuc hién:

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

TT Thiét bij - Vat tu Théng s6 ky thuit S6 lwong
1 | May thuc tip sb ED-1100A 1may / nhém
2 | Pong ho VOM Tiéu chuan do ludong VN |1may / nhom
May hién song 2 tia 20 MHz 1may /4 nhom
3 | Transistor n-p-n C1815 hoac tuong duong 2 / nhom
4 | bién tré Rc1= Rey, 2,2 KQ -0,5w 2 / nhom
5 | Dién tro Ri= R 33 KQ - 0,5w 2 / nhdbm
6 | TudiénCs ; Co 0,11uF -:-1uF 2 / nhom
7 Day cam dau nbi boc nhya | L=15cm; D=1mm 1 bo / nhém
8 | O tiép ngudn 220V/5A 1 bo/ 4 nhém

Bdng 13.1 : Bang thiét bi, vt tw ldp rap mach da hai diing transistor .

1.3.3 Quy trinh thyc hién.

» Chudn bi va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Kiém tra dong h6 VOM

- Kiém tra s6 luong, chét luong cac linh kién

>Lap mach.

- Rap cac linh kién transistor, dién trd, tu dién 1én bang mach trén may.

- Pau nbi céc linh kién theo so dd nguyén 1y.

- P4u day cdp ngudn +5VDC, GND cho mach.

- Nbi 2 kénh (CHI va CH2) ctia may hién song t&i 2 16i ra ctia mach
»Van hanh.

- Bat khoa cong tic cap ngudn.

- Piéu chinh cac tham sb Volt-Disp va Time-Disp ctia may hién song dé& nhan
dugc dang song ctua dao dong.

- Quan sat va nhan xét vé dang song dién ap.

- Lan luot ndi kénh CH1 cia may hién song t6i hai 16i vao Uge1 va Use.
- Quan sat va nhan xét vé dang séng dién ap.

- So sanh v&i d6 thi dang séng theo 1y thuyét.

1.3.4 Kiém tra danh gia.

Muc tiéu No6i dung Piém
Kién thire Phar{ .tlch duch nguyen li hog}t dong cua mach 5
da hai ty dao dong dung transistor.
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Lép rap, kiém tra dugc su hoat dong cua mach
da hai ty dao dong dung yéu cau k§ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- Tb chtrc noi lam viéc khoa hoc, gon gang.

Ky nang

2. Mach dao dong da hai dung cong logic.
2.1. So do nguyén ly.
T’"‘Ucc

U Uz

= GND

A
<

G
[l
Il

Hinh 13.1: So d6 nguyén Iy mach dao dong da hai diing cong NOR

- Mach sir dung 2 phan tir NOR. Cac cong logic NOR hoat dong nhu mot
khoa chuyén mach dién tor dong mé. Khi dau ra & mic cao tuong duong voi
chuyén mach néi dau ra 1én +Ucc, con khi dau ra & mirc thap twong duong
v6i chuyén mach néi dau ra voi OV (GND).

- Hai dau vao ciia NOR-1 va NOR-2 dugc dau ndi voi nhau thanh mot 16i
vao va hoat dong nhu céng NOT.

- Pién ap dua ra (Uzo) ldy trén dau ra cia NOR-2 va dong thoi dua mot phan
tin hiéu trd vé dau vao NOR-1 (U11) thong qua tu C.

- Pién tré R va tu C tao thanh mach thoi hing quyét dinh thoi gian 1at trang
thai cua mach.

- U 1a dién ap chung giita dau ra cia NOR-1 va dién ap ciia NOR-2.

2.2 Nguyén ly lam viéc.

- Theo so dd nguyén 1y thi dién 4p ra Uzo va dién ap U ludn dao nhau.

- Xét trang thai ciia mach tai thoi diém t1 nao d6 rang Uir dang ¢ méc dién
ap lén hon muac dién ap ngudng (Ung) 12 mirc dién ap phan chia gitra hai muc
cao (H) va thap (L) dic trung cho 2 muc logil va logicO cua cong logic -->
U1 > Ung->Ui1=H=1->U=L=0-->Uyp=H-=1. 0 day, ta c6 thé coi
U2 = H =logicl = +U¢ ; U =L =logicO = 0V.

- Gitta U v6i U1 ¢6 mdi lién hé véi nhau théng qua dién tré R, do d6 khi U
= 0V (ndi v6i GND) thi U1z s& giam dan vé OV.

- Trong qué trinh giam, khi U1 giam vé Ung (thoi dién t2) n s& nhan mirc
logicO --> U1; = L = 0, U lap ttc s& nhan mirc logicl --> U = H = 1. Piéu
ndy c6 nghia dién ap U ting dot ngodt tir OV 1én dién ap ngudn +Uc --> Dién
&p Uzo ciing dot ngdt giam tir +Ucc vE OV.

- Su giam dot ngdt ciia Uzo s& duge truyén vé Uir thong qua tu C va do d6 s&
lam U11 giam ngay vé OV.
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- Sau thoi diém t2 , tu C bat dau nap dién +Ucc --> ddu ra NOR-1 -->R -->C
--> dau ra NOR-2 --> GND. Dién ap trén tu C ting dan do d6 ap Ui ciing
ting dan.
- Tai thoi diém ts , khi gia tr1 Ui dat t&1 gid tri Ung, nd s€ nhan muc logicl

-->Upr=H-=1

, lap tiec U s€ nhan muc logicO --> U =0 --> Uy = H =1,

tuC bat dau qua trinh phong dién (+C --> R --> dau ra NOR-1 --> ngudn -->
dau ra NOR-2 --> -C). Ngay tai thoi diém dau dong phong cua tu qua R 1on
khlen dién ap Uiz tang dot bién va sau d6 giam dan theo thoi gian. Qua trinh
tlep dién sau d6 lai lip lai nhu d3 xét & thoi diém ban dau
- Két luan: Mach ludn c6 su thay doi trang thai ndi tlep nhau, Uz lién tuc lat

trang thai va két qua ta thu duoc & dau ra mot chudi xung vudng.

- D6 thi thoi gian.

L4
T

k2 k3 k4 k5

Tz

i T |

Hinh 13.3: Biéu do thoi gian mach dao déng da hai dimg cong NOR

- Chu ky lip T cua xung dau ra Uz chi phu thudc vao héng s6 thoi gian
phong nap cua ty C tac 1a phu thudc vao tri sé ctia R va C. Dé diéu chinh tan
s xung dau ra, nguoi ta thuong sir dung R 1a bién tro.
- Gia tri Ung thay doi thi chi 1a anh huong dén do rong hep cua xung dau ra,
con chu ky lap thi khong d6i.
- Néu gia tri Ung = 1/2 dién ap ngudn thi khi d6 T1 = To.
- Chu ky xung dau ra duoc tinh: T = 1,4 RC
2.3. Ldp rdp mach.
2.3.1 T6 chtre thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.
2.3.2 Bang thiét bi, vat tu.

TT Thiét bj - Vit tu Théng s6 ky thuit S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | IC s6 cong NOR 7402 hoic tuong duong 1 1C/ nhém
3 | Bién trd VR (R) 10KQ 1
4 | Tudién C 10pF 1
3 Day cim dau nbi boc nhya | L=15cm; D=1mm 1 bd / nhom
4 | O tiép ngudn 220V/5A 1 bo/ 4 nhom
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Bdng 13.1 : Bang thiét bi, vt tw ldp rdp mach da hai ding transistor .

2.3.3 Quy trinh thyc hién.

» Chuén bi va kiém tra céc thiét bi, vat tu theo bang théng ké.
>Phan dinh sir dung cac cong logic trong IC

> Lap mach.

- Rap cac linh kién IC, VR, C 1€n bang mach trén may

- P4u ndi cac linh kién theo so dd nguyén 1y.

- P4u day cép ngudn +5VDC, GND cho mach

»Van hanh.

- Bat khoa cong tic cip ngudn.

- Quan sat dén LED chép nhay bao tin hiéu ra tai 16i ra Uzo.
- Piéu chinh VR dé thay d6i tan sé xung ra.

2.3.4 Kiém tra danh gia.

Muc tiéu Noi dung Piém

Kién thirc Phar{ 'tlch duc_rcA nguyén hlhoat d(:)ng cua mach 5
da hai ty dao dong dung cong logic.

K§ ning Lap rap, kiém tra dugc su hoat dong cua mach 5

da hai tu dao dong dung yéu cau k¥ thuat.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai d0 |- Pam bao an toan cho ngudi va thiét b. 2
- T4 chtre noi 1am viée khoa hoc, gon gang.

3. Mach dao dong da hai dung IC 555

3.1 Gidi thiéu vé IC555

- 1C555 1a mot loai linh kién kha 1a phd bién voi viée dé dang tao duoc xung
vudng va cé thé thay doi tan sd tuy thich, so dd mach don gian, diéu ché duoc do
rong xung. N6 duge ing dung hau hét vao cac mach tao xung déng cit hay 1a
nhitng mach dao dong khac.

- Mot sb cac thong s6 co ban cha 555 cO trén thi trudong

+ Pién 4p ngudn cip : (2--- 18)VDC ( Tuy timg loai cta 555 : LM555, NE555,
NE7555..)

+ Dong dién cung cip : 6mA - 15mA.

+ Dién 4p logic & murc cao : 0.5 - 15V.

+ Pién 4p logic & mirc thap : 0.03 - 0.06V.

+ Cong suat 16n nhat 1a : 600mW.

- Cac dang hinh dang cua 555 trong thuc té:

1. Ground Ground ¥cc
2. Trigger
3. Output 3 -
3 Resok Trigger Discharge
5 SORtrol
oltage tput Threshold
6. Threshold o
7. Discharge Control
8. ¥cc (+) Reset Yoltage
Loai 8 chén tron Loai 8 chén vudng
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-Chuc nang cua tung chan cua 555
+ Chén s6 1(GND): chan ndi dit hay chan con goi 1a chan chung.
+ Chan sé 2(TRIGGER): Pay 1a chin diu vao thip hon dién 4p so sanh va
dugc dung nhu 1 chan chdt hay ngd vao cua 1 ting so ap.Mach so sanh ¢ dy véi
mirc dién ap chuan 1a 2/3Vee.
+ Chan s6 3(OUTPUT): Chén nay 1a chan dung dé 1ay tin hiéu ra logic. Trang
thai cua tin hi€u ra dugc xac dinh theo muc 0 va 1. 1 & day la mlc cao n6 tuong
g véi gan bang Vee néu (PWM=100%) va mirc 0 twong duong véi OV nhung
ma trong thuc té mirc 0 nay khdng duoc 0V ma nd ~ (0.35 ->0.75V) .
+ Chén s6 4(RESET): Dung 1ap dinh mtc trang thai ra. Khi chan sb 4 ndi masse
thi ngd ra & muc thip. Con khi chan 4 nbi vao muc ap cao thi trang thai ngd ra
tly theo mirc ap trén chan 2 va 6.Nhung ma trong mach dé tao dugc dao dong
thudng hay nbi chan nay 1én VCC.
+ Chén s6 5(CONTROL VOLTAGE): Dung lam thay d6i mirc 4p chuan trong
IC 555 theo cic mirc bién 4p ngoai hay dung cac dién tré ngoai cho néi GND.
Chén nay co thé khong néi cling duoc nhung ma dé giam trir nhidu nguoi ta
thuong nbi chan sé 5 xudng GND thong qua tu dién tur 0.01uF dén 0.1uF céc ty
nay loc nhleu va gitt cho dién ap chuan duoc 6n dinh.
+ Chan s6 6(THRESHOLD) : 1a mot trong nhirg chan du vao so sanh dién ap
khac va cling duge ding nhu 1 chan chét.
+ Chén s6 7(DISCHAGER) : c6 thé xem chin nay nhu 1 khoa dién tir va chiu
diéu khién boi mirc logic ctia chan 3 .Khi chan 3 ¢ mirc 4p thip thi khoa nay
dong lai, nguoc lai thi n6 mé ra. Chan 7 tu nap xa dién cho 1 mach R-C luc IC
555 dung nhu 1 tang dao dong .
+ Chén s6 8 (Vee): Chan cung cip ap va dong cho IC hoat dong. Dién ap cép tir
2V -->18V (Tuy tung loai 555 thap nhat 1a NE7555).
3.2. So do nguyén Iy.

Vee = +( 5-:-15) VDC

1 L .._..T':'n Tos
H.l --—
8 4 | |
T
WA 3 N
Ry X UR.&.
555 : R
- B R t3i
dal
) o 2 \'LED
\.

] '
+
G =+ Cy j’_
0.01uF

Hinh 13.4 : So d6 nguyén 1y mach dao déng diing IC 555

i

- Pién trg R1, R2 va tu C1 1a mach thoi hang, khi cAp ngudn s& ludn c6 qué trinh
phong nap dién cua ty C1. Thoi gian phong nap cta tu C1 phu thudc vao cac gia
tri cia R1, R2 vatu Cl1.

- Tu C2 gitip cho mach hoat dong on dinh.
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- Nguén cap cho mach tuy thudc thyc té, c6 thé lay trong pham vi tir (5-:-
15)vDC
- Chan sb 3 1 chan dva dién ap dao dong xung ra tai. Chu ky xung dau ra do
thoi hang cia mach quyét dinh.
3.3 Nguyén ly lam viéc.
- Khi cap ngudn cho mach, trong mach ludn xay ra qué trinh phong nap dién cia
tu C1
+ Puong nap: +VCC -->R1-->R2-->C1 -->GND.
+ Puong phong: Ma (+) C1 --> R2 --> chan7 --> qua mach bén trong cua IC -->
GND -->ma (-)CL.
- Trong qua trinh phéng nap ctia C1, mirc dién ap trén chan 2 va 6 s& thay do6i
theo mirc dién ap trén tu C1 va théng qua cac mach so ap bén trong IC dé tao ra
cac ngudng lat trang thai muc dién 4p tai dau ra chan s 3.
+ Khi tu CI nap, muac dién ap trén C1 tang dan va dat t6i ngudng 1at, n6 s€ lam
chén sb 3 14t trang thai tir muc thap 1én murc cao. Khi chan 3 1én muc dién ap 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 toi ngudng lat, no
s€ lam chan s6 3 lat trang thai tor mtc cao xuong mirc thap. Khi chan 3 xubng
muc di¢n ap thap, n6 s& mé mach dé chan 7 ngat khéi mat (GND), 1ap ttc tu C1
lai dugc nap dién.
+ Qua trinh phéng nap cho tu lién tiép xay ra trong mach vé6i dién bién lip di lap
lai nhu trén. Két qua muc dién ap trén tran s6 3 lién tuc lat trang thai va cho ra
cac xung vuong.
- Thoi gian xung ra ton tai & mirc cao phu thudc vao thoi gian nap cho tu C1
Ton = 0,69(R1 + RZ)C].
- Thoi gian xung ra t6n tai & mirc thap phu thudc vao thoi gian phong tu C1
Torf = 0,69.R2.C1
-Chuky ciaxung ddura: T = Ton+ Tot
=0,69.(R1+R2).C1 + 0,69.R2.C1
=0,69 (R1 + 2R2).C1
- Tan s6 xung dau ra:
1 1 1.44
I =1 =069@®1+2RD)xCl ~ (RiF+2RZ)xC1 M)

- Pé c6 thé diéu chinh duoc tan s6 xung dau ra, ngudi ta thuong thay Ry bang
mot bién tré VR.

Mt s6 cdc théng sé ciia mach dao dong 555

c1 Ry =1k R1 =10k R1 =100k

R = 6k8 R = 68k Rz = 680k
| 0001y || 100kHz |  10kHz || 1kHz |
| 001y || 10kHz |  1kHz | 100Hz |
| 01p || 1kHz ||  100Hz | 10Hz |
| 1p | 100Hz ||  10Hz | 1Hz |
| 1ou | 10Hz | 1Hz [ 0.1Hz |

Bdng 13.2 : Bang quan hé giita mot sé gid tri cua R1, Rz, C1 véi tan s6 xung ra.
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3.4. Ldp rdp mach.

3.4.1 T6 chire thuc hién:
Trién khai thuc hanh lap rap mach vdi timg sinh vién.
3.4.2 Bang thiét bi, vat tu.

TT Thiét bi - Vat tu Théng s6 k¥ thuit S6 lrong
1 |May hién séng hai tia 20MHz 1may/8 SV
2 |Pong hd VOM Tiéu chuén do ludng VN 1may/ 2 SV
3 |Bd ngudn 1 chiéu U = (0 -:- 30)VDC/2A 1may/8 SV
4 |1C dao dong 555 L.M555 hodc tuong duong 1
5 |Pé cdm IC Pé 8 chan / 2 hang 1
6 |Dién tro Ry 3,3 KQ - 0.25W 1
7 |[VR 10 KQ - 0.5W 1
8 |Dién tro Rs 1 KQ - 0.5W 1
9 |Tu dién Ci 10 YF - 16V 1
10 | Ty C, 0.01 yF - 16V 1
11 |LED mau 150mA 1
12 |Bang mach da nang (8x12)cm 1
13 | Thiéc han, nhya théng | Thiéc day 0.2 x 1m 1
14 Mo han xung 75W/220V 1
15 |Day ndi mach trang thiéc |0.1cm x 1Im 1

Bdng 13.1 : Bang thiét bi, vt tw ldp rap mach da hai diing transistor .

3.4.3 Quy trinh thyc hién.

» Chudn bi va kiém tra cac thiét bi, vat tu theo bang théng ké.

- Kiém tra hoat dong ctia may hién song, ddng hd VOM.
- Kiém tra s0 luong va chat lugng céc linh kién, vat tu.

> Thiét ké mach 1ap rap.
- Tim hiéu kich thuéc cua bang mach lap rap va kich thude thyc té cua céac linh
kién co trong so d6 dé phan bd vi tri cac linh kién cho hop 1y.

- V& ky hiéu cac linh kién theo su sip xép tuong ung véi mit trén bang mach,
chu y dén vi tri cac chan IC555 va cuc tinh cua tu dién.
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- V& so do di day két ndi cac linh kién & mat dudi bang mach.
- Nén biéu dién bang hai mau sac khac nhau dé phan biét mach di day ¢ bén duoi

bang mach va phan linh kién di phia trén bang mach (nhu hinh v& trén).

> Lap mach.

- X4c dinh vi tri cac linh kién lip rap trén so do.
- Ubn chén linh kién dang yéu cau k¥ thuat.

- Lip vahan dé IC, R1, Rs, Ca.

- Lap va han LED, Ci, VR.

- Han day di mach.

- Cat chan limh kién.

> Kiém tra.

- Kiém tra chit luong cac mdi han.
- Bo kiém tra d¢ tiép thong ctia mach va chap mach.

»Van hanh.

- Lap IC vao vi tri dé cim.

- Cap ngudn mot chiéu U = 9VDC.

- Quan sat dén bao LED.

- Piéu chinh VR dé nhan dugc tan sd xung ra ~ 1Hz.
- Po kiém tra xung ra bang méy hién séng.

3.4.4 Kiém tra dénh gia.

Muc tiéu Noi dung Piém
‘£ . Phan tich dugc nguyén 1li hoat dong cia mach
Kién thie da hai tu dao dong dung IC555. 2
K§ ning Le‘ip rap, kiém tra dugc su hoat dong cuia mach 6
dao dong da hai dung IC555 dling yéu.
- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho ngudi va thiét b. 2
- T6 chtic noi lam viéc khoa hoc, gon gang.
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Bai 14: Mach da hai mét trang thai 6n dinh.

Muc tiéu:

* Kién thire:

-Giai thich dugc céu tao, nguyén 1y hoat dong cac mach dao dong da hai mot

trang thai on dinh.

-Trinh bay dugc cac itng dung ciia mach da hai mot trang thai on dinh trong

k¥ thuat

* Ky nang:

- Lap rap, sira chira, do kiém duoc cac mach dao dong da hai mot trang thai
6n dinh dung yéu cau ky thuat

* Thai do:

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

Noi dung:

1. Khai quét chung.

- Mach da hai mot trang thai 6n dinh 1a mach c6 mot trang thai 6n dinh con trang
thai thir hai 1a trang thai khong 6n dinh hay con goi la trang thai tya 6n dinh.

- Trang thai on dinh thudng & mic thap (L - logic0), con trang thai tya on dinh s&
o murc cao ( H - logicl).

- Khi muén mach chuyén doi tur trang thai 6n dinh sang trang thai tua 6n dinh thi
can phai c6 mot tin hiéu kich thich tir bén ngoai mang dén. Con ddi voi sy
chuyén doi nguoc lai, tur trang thai tya on dinh sang trang thai on dinh thi sy viéc
dién ra hoan toan tu dong.

- Thoi gian tya 6n dinh (thoi gian ton tai xung dau ra) do tham sd cta mach hoan
toan quyét dinh.

- Cac phén tu tich cyc dugc stir dung dé xay dung mach la transistor, céng logic,
khuéch dai thuat toan hosc IC.

2. Mach da hai mot trang thai 6n dinh dung Transistor.

2.1. So do mach.

<+
Fea Req Feao
I
o—y | 8]
U CE\" {_IB*I Iez ’E) Uro

Q1 _;_/II/ Ukt J) QT Qg

Lge Il Uges ¥

7 1 7

2.2. Nguyén ly lam viéc.

- Trang thai ban dau Q1 mé - Q2 khéa nhd Re1, Q1 mé bdo hoa lam Ucer = Usez =
0V nén Q; khoéa, day la trang thai on dinh bén (goi 14 trang thai doi).

- Tai thoi diém t = to kich thich mot xung dién ap duong ¢ 16i vao 1am md Qo
dién thé cuc colecto ctia Q2 giam tir +U xudng gan bang 0V. Budc nhay dién ap
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nay thong qua b loc tan s6 cao Rg1, C dit toan bd dén cuc bazo ciia Q1 lam dién
thé & d6 dot bién tir murc thong (khoang +0,6v) dén mirc -E + 0,6v =~ -E, do d6 Q1
bi khoa lai. Khi d6 Q2 dugc duy tri ¢ trang thai mé nho mach héi tiép duong qua
Re2 ngay ca khi dién ap vao bang 0. Tu C (d4du qua Re1 dén dién thé +E) bit dau
nap dién lam dién thé cuc bazo Q: bién d6i theo quy luat :
Usei = E[ 1 - 2exp( -t/Re1.C)]
- V6i diéu kién ban dau: Usei(T = to) = -E va diéu kién cudi: Usg1(T -> o) = E.
Q1 bi khoa cho téi lac t = t1, khi Uge: dat téi gid trl +0,6 khoang thoi gian nay
xac dinh tir diéu kién Usga(tl) = 0 va quyét dinh do dai xung ra t:
t1- to = tx = Rg1.C.In2 = 0,7Rg1.C
- Sau thoi diém t = t1, Q1 m& va qua trinh hdi tiép duong qua Rz dwa mach vé lai
trang thai ban dau, doi xung vao tiép sau (lac t = t2). Luu y nhimg diéu trinh bay
trén ding khi T > t, > 1, (1x 1a d0 rdng xung vao va Ty la chu Ki xung vao) va
khi diéu kién trén dugc thoa mén thi ta ludn ¢ chu ki xung ra Tra = Tu.
- Pé diéu chinh dugc do rong xung ra, nguoi ta thudng thay Re: bang mot bién
tr¢ VR.
2.3. Ldp rdp mach.
3.4.1 T6 churc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhoém.
3.4.2 Bang thiét bi, vat tu.

TT Thiét bi - Vit tu Thong s6 ky thuit S6 lwong
1 | May thuc tap sb ED-1100A 1may / nhém
2 | bong hd VOM Tiéu chuin do ludng VN 1may / nhém
3 | Transistor n-p-n C1815 hoac tuong duong 2 / nhom
4 | Dién trd Rei, Re2, Re2 5,6 KQ - 0,25w 3/ nhém
5 | Dién tro Rei=VR 20 KQ - 0,5w 1/ nhém
6 | Tudién C 1uF 1/ nhém
7 | Day cim dau ndi boc nhya | L=15cm; D=1mm 1 bo / nhém
8 | O tiép nguon 220V/5A 1 bd/ 4 nhém

Bang 13.1 : Bang thiét bi, vit tw ldp rdp mach da hai ding transistor .

3.4.3 Quy trinh thyc hién.
> Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong keé.
- Kiém tra dong h6 VOM
- Kiém tra s6 luong, chit lugng céc linh kién.
> Lap mach.
- Rap cac linh kién transistor, dién trd, bién trd, tu dién 1én bang mach trén may.
- Pau ndi cac linh kién theo so do nguyén ly.

- Pau vao kich xung d4u vao jic cap suon duong xung.
- Pau ra cua Q1 va Q2 d4u téi dén hién thi LED.

- P4u day cip ngudén +5VDC, GND cho mach.

»Van hanh.

- Bat khoa cong tic cip ngudn.
- Quan sat dén LED bdo tin hiéu ra tai 16i ra Q1 va Q.
- Nhén nut kich suon duong xung.
- Quan sat dén LED bdo tin hiéu ra tai 16i ra Q1 va Q.
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- Piéu chinh VR dé thay doi d6 rong xung ra theo su mong mudn.
3.4.4 Kiém tra danh gia.

Muc tiéu Noi dung Piém
Phan tich dugc nguyén li hoat dong ctia mach
dao dong da hai mot trang thai on dinh.

Lép rap, kiém tra dugc su hoat dong cua mach
K¥ ning |dao dong da hai mot trang thai 6n dinh dung yéu 6
cau k¥ thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- Tb chtrc noi lam viéc khoa hoc, gon gang.

Kién thire

3. Mach da hai mét trang thai 6n dinh dung cong logic.
3.1. So do mach.
T"‘Ucc

i<
=
il
il
—< - l

- Mach sir dung 2 phan tir NOR. Céc cong logic NOR hoat dong nhu mot
khéa chuyén mach dién tir dong mé. Khi dau ra & mirc cao twong duong vai
chuyén mach nbi dau ra 1én +Ug, con khi ddu ra & mirc thip twong duong
v6i chuyén mach néi dau ra voi OV (GND).

- Hai dau vao ctia NOR-2 duoc ndi vao nhau va hoat dong nhu cong NOT.

- Pién tro R duoc v6i +Ucc dé cung cap murc dién ap cho dau vao NOR-2 va
cung voi tu C dong vai tro la hing s6 thoi gian cua mach tac 13 né qui dinh
thoi gian cia trang thai tya 6n dinh.

- Dién ap dua ra (Uzo) lay trén dau ra cia NOR-2 va dong thoi dwa mot phan
tin hiéu tré vé dau vao NOR-1 (U11) nham duy tri cho mach hoat dong (s&
xét & phan nguyén 1y lam viéc).

- Pién ap tin hiéu kich thich (Uk) 1a mot xung duong duoc dua vao 16i vao
con lai caa NOR-1.

- Pién ap ra (U1o) ctia NOR-1 duoc truyén t6i dau vao cia NOR-2 qua tu C.
3.2. Nguyén ly lam viéc.

- Gia thiét tai thoi diém ban dau t1, khi chua c6 dién ap kich thich tir bén
ngoai ta c6 Ukt = L = logic0 = 0V, tu C chua dugc nap dién --> Uc = 0V, hai
16i vao ctia NOR-2 duoc ndi véi +Ucc qua dién tré R nén c6 muc dién ap
cao --> U1 = H = logicl = +Ucc va do vay dién ap ra cuia NOR-2 s€ nhan
muc dién ap thip --> Uz = Ura = L = logicO = 0V --> U1 = L = logic0 =
OV. Pién ap ra NOR-1 nhan muc logicl = H = +Ucc. Nhu vay tu dién C van
chua thé nap dién. Mach sé& ton tai & trang thai nay nay néu nhu khong co
mot tac dong nio tir bén ngoai. Pay chinh 14 trang thai 6n dinh cua mach.
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- Tai thoi diém t, , dwa mot xung duong kich thich tai 16i vao --> Ui = H =1
khién dién ap dau ra cia NOR-1 s& dot ngot sut vé OV --> U = L = OV.
Ngay tai thoi diém t1 nay, tu C chua thé kip nap dién ngay, do d6 Uc = 0V,
muc 0 nay duoc truyén t6i 16i vao NOR-2 --> Uz1 = L = 0V, dau ra NOR-2
s& nhan mirc cao --> Uz = Ura = H = 1. Pau ra Uy d3 lat trang thai tt L =0
len H = 1.
- Sau thoi diém t1 nay, tu C moi bat dau duoc nap dién +Ucc --> R --> C -->
dau ra NOR-1 --> GND, dién 4p trén tu C (Uc) ting dan trong mot khoang
thoi gian nao d6 tir t1 -:- t2. DAy chinh 1a thoi gian tya 6n dinh cia mach.
Khi Uz = 1 (tai thoi diém t1 nhu dd xét ¢ trén), muc logicl nay dwgc hoi tiép
vé Un dé giir cho dién ap dau ra (Uio) cia NOR-1 duy tri & murc thap (L) bat
ké xung duong kich thich con hay mat. Diéu nay dam bao cho qua trinh nap
dién cua tu C.
- Tai thoi diém t2, khi dién ap trén tu C du 16n va duoc coi la muc logicl = H
thi Ua1 = H = 1, 18p tire Uzo = Ura = L = logicO = OV --> Mach lai 14t trang
thai. Dlen ap U11 lap tirc tré vé mitc 10g1c0 L = 0V, diéu nay khién khién
dién ap dau ra cia NOR-1 sé& quay tr6 vé muc cao --> U= H=1 Tu C
chidm dat qué trinh nap va bit dau phéng dién +C --> R --> ngudn --> dau ra
NOR-1 --> -C. Dong phéng ltic ddu 16n khién dién 4p ting dot bién trén R va
sau d6 dong phong giam dan va khi phong hét dién thi Uc = OV. Mach tré vé
trang thai nhu ban dau da xét tirc 1a trd vé trang thai 6n dinh.
- Biéu dd thoi gian

Lkt 4 The

]
[ ]

Lo 4 LY

[ ]

L 7

[ ]

[ ]

+ Giira Ukt v6i Uio va giita Uz1 voi Uzo c6 mot khoang thoi gian tré nao do.
Vi vay so giita Ukt v&i Uzo s& ¢6 2 1an thoi gian tré.

+ D¢ mach lam viéc dugc binh thuong thi d¢ rdng xung kich thich phai 16n
hon tong thoi gian tré noi trén Tt > (tRl + tr2).

+ Do rong xung dau ra (thoi gian tua on dinh) phu thudc vao thoi gian nap
cho tu C ttrc 1a phu thudc vao tri s6 cia R va C. Thuc té dé c6 thé diéu chinh
dugc dd rong xung ra, nguoi ta thuong thay dién trd R 1a mot bién tré.
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3.3. Ldip rdp mach.

3.4.1 T6 chirc thyc hién:
Chia 16p thanh cac nhém véi 2 sinh vién/nhom.

3.4.2 Bang thiét bi, vat tu.

TT Thiét bij - Vat tu Théng s6 ky thuit S6 lwong
1 | May thyc tip sb ED-1100A 1may / nhém
2 | IC sb cong NOR 7402 hodc twong duong 1 1C/ nhém
3 | Bién tr¢ VR 10KQ 1
4 | Tudién C 10uF 1
3 Day cam dau ndi boc nhya | L=15cm; D=1mm 1 by / nhém
4 | O tiép nguodn 220V/5A 1 bd/ 4 nhom

Bdng 13.1 : Bang thiét bi, vt tw ldp rdp mach da hai ding transistor .

3.4.3 Quy trinh thyc hié¢n.

» Chuan bi va kiém tra céc thiét bi, vat tu theo bang théng ké.
>Phan dinh sir dung cac cong logic trong IC

> Lap mach.

- Rap cac linh kién IC, VR, C 1én bang mach trén may

- Pau ndi cac linh kién theo so dd nguyén ly.

- Mot dau vao cua NOR-1 dau vao jic cip sudon duong xung.

- P4u day cdp ngudén +5VDC, GND cho mach.

»Van hanh.

- Bat khoa cong tic cap ngudn.

- Quan sit dén LED bao tin hiéu ra tai 16i ra Uzo.

- Nhan nut kich sudn duong xung.

- Quan sat dén LED bdo tin hiéu ra tai 16i ra Uso.

- Piéu chinh VR dé thay d6i do rong xung ra theo sy mong mudn.
3.4.4 Kiém tra dénh gia.

Noi dung Piém
Phan tich dugc nguyén li hoat dong ctia mach
dao d6ng da hai mot trang thai 6n dinh ding 2
cong logic.

Lép rap, kiém tra dugc su hoat dong cua mach

Muc ti€u

Kién thire

Ky ning |dao dong da hai mot trang thai 6n dinh dung| 6
cong logic dung yéu cau ky thuat.
- Chu dong, sang tao trong qué trinh hoc tap.

Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2

- TO chtrc noi lam viéc khoa hoc, gon gang.

4. Mach da hai m@t trang thai on dinh dung 1C 555
4.1. So do mach.
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Hinh 14.4: So do nguyén Iy mach da hai mét trang thdi on dinh ding IC 555

- Pién tro R1, C1 1a mach thoi hang, khi cdp nguoén s& ludn c6 qua trinh phong

nap dién cua tu C1. Thoi gian phong nap cua tu C1 phu thude vao cac gia tri cua

R1 vatuClI.

- Pién tré R2 ludn cung cap mirc dién ap cao cho chan s 2 ctia IC555.

- Nt nhan khoa K 1a loai thudng mé, khi tic dong nhan khoa K s& dua chan s6 2

tré vé mirc dién ap thap 13 OV tao ra mot xung 4m kich thich dua vao chan 2.

- Chén sb 3 1a chan dua dién 4p xung ¢ mirc cao khi co kich thich xung am tai

chan s6 2. Thoi gian ton tai T cia xung ra do thdi hang cia mach quyét dinh.

- Tu C2 gitip cho mach hoat dong 6n dinh.

4.2. Nguyén ly lam viéc.

- Khi ¢ trang thai binh thuong, khong c6 tac dong vao nut nhan K, chéan s6 2 luon
c6 muc dién ap cao tir nguon cap thong qua R2, IC khoéng lam viéce, dau ra chan

s6 3 ludng c6 muc dién ap thap, chua c6 xung dua ra.

- Khi nhén khéa K , chan sb 2 cua IC555 tro vé murc dién ap thap la 0V, tao ra

su 1t trang thai tai dau vao chan s6 2 tir muc cao xuong mitc thap, chan so 3 1ap

tirc chuyén trang thai tir muac thap 0V Ién mirc cao va ton tai trong mot khoang

thoi gian T nao d6 va sau dé 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.C1 (Sec)

M6t vai thong sé cia mach mét xung dung IC555
C1 R1 = 100k R1 =330k R1 = 560k

10pF 1.1sec 3.63 sec 6.16 sec

100pF 11 sec 36.3 sec 61.6 sec
AT0uF 51.7 sec 170.61 sec 289.52 sec

4.3. Lap rap mach.
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3.4.1 T6 chirc thuc hién:

Trién khai thyc hanh 1ap rap mach véi timg sinh vién.

3.4.2 Bang thiét bi, vat tu.

TT|  Thiét bi- Vit tw Théng s6 ky thuit S6 lwong
1 |May hién séng hai tia 20MHz 1may/8 SV
2 |Pong ho VOM Tiéu chuin do ludng VN 1may/ 2 SV
3 |B6 ngudn 1 chiéu U = (0 -:- 30)VDC/2A 1méay/8 SV
4 |IC dao dong 555 LMS555 hoac twong duong 1
5 |Dé cam IC Dé 8 chan / 2 hang 1
6 |Dién tro Ry 3,3 KQ - 0.25W 1
7 |VR 10 KQ - 0.5W 1
8 |Dién tro Rs 1 KQ - 0.5W 1
9 |Tu dién Cs 10 YF - 16V 1
10 | Tu C, 0.01 yF - 16V 1
11 |LED mau 150mA 1
12 |Phim nhén 2 tiép diém 1
13 [Bang mach da nang (8x12)cm 1
14 |Thiéc han, nhya thong | Thiéc day 0.2 x Im 1
15 [M¢ han xung 75W/220V 1
16 |Day ndi mach trang thiéc |0.1cm x 1m 1

Bdng 13.1 : Bang thiét bi, vt tw ldp rap mach da hai ding transistor .

3.4.3 Quy trinh thyc hién.

> Chuan bi va kiém tra cac thiét bi, vat tu theo bang thong keé.

- Kiém tra hoat dong ctia may hién song, ddng hd VOM.
- Kiém tra s0 lugng va chat lugng céc linh kién, vat tu.

» Thiét ké mach lap rap.
Mﬁt trén ++++++ c1 - - - - c1 oooooo Mlﬂ:t dl_,l'fl'i
. - ]| |e . o[- l—l .
+ +

- YR .-,# s e s e s s P - VR ¢
++ - - - LI T Cz - ':2 L T - - - +++
2 - H H LI j - po” —
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R2 R2
- - - [+ JE = 3N = JE + T ER R ‘ g PR
- » - B g - B .j - EEEEE | -
kO | K
* . - < o = & ¢ * + WL e e L | *
- - - ER v‘/‘?‘%a‘ - \\\;\'v -
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- Tim hiéu kich thuéc cua bang mach ldp rap va kich thude thyuc té cua cac linh
kién c6 trong so @ dé phan b vi tri cac linh kién cho hop 1y.
- V& ky hiéu cac linh kién theo su sap xép twong ung véi mat trén bang mach,
chuy dén vi tri cac chan IC555 va cuc tinh cta tu dién.
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- V& so do di day két ndi cac linh kién & mat dudi bang mach.

- Nén biéu dién bang hai mau sic khac nhau dé phan biét mach di ddy & bén dudi

bang mach va phan linh kién di phia trén bang mach (nhu hinh v& trén).

> Lap mach.

- X4c dinh vi tri cac linh kién lip rap trén so do.

- Ubn chén linh kién dang yéu cau k¥ thuat.

- Lap va han dé IC, Rz, R3, C2, cong tac nhan K

- Lap va han LED, Ci, VR.

- Han day di mach.

- Cit chan limh kién.

>Kiém tra.

- Kiém tra chit luong cac mdi han.

- Po kiém tra do tiép thong cua mach va chap mach.
»Van hanh.

- Lap IC vao vi tri dé cam.

- Cap nguodn mot chiéu U = 9VDC.

- Nhén cong tic K va quan sat dén bao LED.

- Piéu chinh VR dé nhan dugc do rong xung ra theo mong mudn.
- Po kiém tra xung ra bang méy hién séng.

3.4.4 Kiém tra danh gia.

Muc tiéu Noi dung

Pieém

Kién thire

Phén tich dugc nguyén li hoat dong cua mach
dao dong da hai mot trang thdi on dinh ding
cong 1C555.

K¥ nang

Le‘ip rap, kiém tra dugc su hoat dQng cua mach
dao dong da hai mdt trang thai o6n dinh dung
IC555 ding yéu cau ky thuat.

Thai d§

- Chu dong, sang tao trong qua trinh hoc tap.
- BDam bao an toan cho nguoi va thiét bi.
- TO chtric 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 du:qc ciu tao, nguyén 1y hoat dong cac mach dao dong da hai
hai trang thai 6n dinh.
- Trinh bay duoc cac ng dung ctia mach da hai hai trang thai 6n dinh trong

ky thuat

- Lép rap, sta chira, do kiém duoc cac mach dao dong da hai hai trang thai
on dinh dung yéu cau k¥ thuat

Noi dung:

1. Khai quét chung.

Cac mach c6 hai trang thai 6 6n dinh & dau ra (con goi 13 mach trigo) dugc
dic trung boi hai trang thai on dinh bén theo thoi gian va viéc chuyen no tur trang
thai nay sang trang thai kia (xay ra tirc thoi nho cac vong hoi tiép duong nodi bod)
chi xay ra khi dit t6i 16i vao thich hop cta né cac xung dién ap c6 bién do va cuc
tinh thich hgp. Pay la phan tir co ban cau tao nén mot 6 nhé (ghi, doc) thong tin

dudi dang s6 nhi phan.

2. Mach da hai hai trang thai 6n dinh dung Transistor.

2.1. So do mach.

Foq

Ic1¢
O—

(

Q;

O+
ez
I
R, Ry [
—C
E {_Im Iga @) Uno=Q
e/ R R4 \ QE
U Ugez
Ukhﬂ_ ﬂ-UktE ¥
(5) ? ? R O
GHND =

Hinh 15.1: So d6 mach da hai hai trang thai én dinh ding Transistor.

- Q1 va Q2 Ia hai transistor n-p-n ghép lién tiép nhau qua cic vong hdi tiép
duong bang cac cap dién tr6 R1,R3 va R2,R4.

+ QI va Q2 1a 2 transistor cung loai (cting tham s6)

-Néu :
+ RC1 =RC2
+ R1 =R2
+ R3=R4

--> Thi ta ¢6 mach d6i xtng
- Hai 16i vao nhan xung dwong kich thich 1a Uktl va Ukt2 duoc dit tén
tuong ung l1a S va R nén mach con dugc goi tén 1a mach Trigger RS

2.2. Nguyén ly lam viéc.

- Mach chi ¢6 hai trang thai 6n dinh bén la:
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+ Q1 md, Q2 khoa irng véi mirc dién ap ra Ura1 = 0, Ura2 = 1 hay

+ Q1 khoa Q2 m¢d tng vdi mire dién ap ra Urar = 1, Ura2 = 0.

- Céc trang thai con lai 1a khong thé xay ra (Q1 va Q2 cung khéa) hay la khong
6n dinh (Q1 va Q2 cing mo).

- Q1 va Q2 khong thé cung khoa do ngudn +Ecc khi dong mach s& duwa mot dién
ap duong nhit dinh t&i cac cuc bazo. Q1 va Q2 c¢6 thé cung mé nhung do tinh
chat d6i xing khong 1i twong ciia mach, chi cin mot sy chénh léch vo cung bé
gitra dong dién trén 2 nhanh (IB1 # IB2 hay Icl # Ic2) théng qua cac mach hoi
tlep duong, do chénh Iéch nay s€ bi khoet sau nhanh chong t61 muc so dd chuyén
v€ mot trong hai trang thai 6n dinh bén di néu.

+ Chang han thoat dau Is1 > Ig tir d6 Ici > lcz, CAc gidm 4p 4m trén colecto ciia
Q1 va duong trén colecto cua Q2 théng qua phan 4p R2,R4 hay R1,R3 dua vé
lam 1g1 > lg2 dan t6i Q1 mo Q2 khoa.

+ Néu nguoc lai luc dau Ie; < lg2 thi s& dan t6i Q1 khoa Q2 mo.

- Tuy nhién, khong néi chic duoc mach s& & trang thai nao trong hai trang thai on
dinh di néu. Pé dau ra don tri, trang thai vao tng véi khi co ca hai tin hiéu xung
duong kich Uku (S) va Uk (R) twong duong véi R=S=1 1a bi cam. No6i khéc di
diéu kién cAm 1aR = S = 0).

- Tt vi€c phan tich trén rat ra bang trang thai cua Trigger cho phép xac dinh
trang thai & dau ra cia né ing voi tat ca cac kha ning c6 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 tuong lai cua dau ra, ddu chéo thé hién trang thai cam. Pau vao R goi
1a dau vao xo6a (Reset). Pau vao S goi 1a dau vao thiét 1ap (Set).

Pau vao DPau ra
Rn Sh Gl e
0 0 Gn Q,
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 Lap rdp mach.
a. Noi dung:
- Lap mach, khdo sat nguyén Iy hoat dong cua mach da hai hai trang thai 6n
dinh dung Transistor.
- Lap bang chan ly mo6 ta nguyén ly lam viéc ctia mach.
b. T6 chire thue hién:
Chia 16p thanh cdc nhom véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vit tw Thong s6 ky thuit S6 lrong
1 |May thuc k¥ thuat dién tr 1may / nhdm
2 |May hién song 2 tia 20 MHz 1may / 4nhom
3 |Transistor n-p-n C1815 hodc tuong duong 2
4 |Dién tré Rcl, Rc2 56 KQ-0.5w 2
5 |biéntré R1, R2 56 KQ-0.5w 2
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6 |Pién tr6 R3. R4 1 KQ - 0.5w 2
Déy cam dau ndi boc nhya [L=15cm; D=1mm 1 b6 / nhoém
8 |O tiép ngudn 220V/5A 1 bd/ 4 nhom

\‘

Bang 15.2: Bang thiét bi, vét tw khdo sat mach han ché néi tié}?

d. Quy trinh thyc hién.

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

- Nghién ctru so dd nguyén ly.

- Lip mach, khdo sat nguyén 1y hoat dong cua mach da hai hai trang thai 6n
dinh dung Transistor.

+ Cam cac linh kién 1én bang mach theo so d6 nguyén 1y.

+ PAu ndi mach dién.

+ Cép ngudn 1 chiéu 5VDC cho mach

+ No6i que do kénh 1 (CH1) va kénh 2 (CH2) cua may hién song v6i 16i ra Q va
16i vao S ctia mach.

+ Nhéan cong tac dé tao xung kich thich cho mach lan luot tai 161 vao S va R theo
tung truong hop RS =1[00 ; 01 ; 10].

+ Quan sat dang song ra cua mach trén man hinh may hién song.

- Lap bang chan 1y mo6 ta lai nguyén ly lam viéc ciia mach.

Dau vao Dau ra

Rn Sn I:E|-|+1 ﬁn.'.-‘]
0 0

0 1

1 0

1 1 X X

Panh gia két qua.
Muc tiéu No¢i dung Piém

Phan tich dugc nguyén li hoat dong ctia mach
da hai hai trang thai on dinh dung Transistor.
Lap rap, kiém tra dugc su hoat dong cua mach
Ky ning | da hai hai trang thai 6n dinh ding Transistor | 5
dung yéu cau ky thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.

Kién thire

3. Mach da hai hai trang thai 6n dinh diung cong logic.
3.1 Cdu truc mach.
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Hinh 15.2: Cdu triic mach da hai hai trang thdi on dinh ding cong logic.

- Mach c6 céu tric bang 2 cong NOR 1 va 2.
- R (Reset) : La 16i vao xoa.

- S (Set) : La 16i vao dat.
-Co216iralaa:a.

3.2 Nguyén ly lam viéc:

- Xét nhip thit nhat cho R=1;S=0 Tacé Q 1
- Xetnhip tithaicho R=0;8=1 Taco Q=1; 0
- Xétnhip titbacho R=0;S=0 Tavincdé Q=1;Q=0

--> trang thai tai 2 16i ra ndy van giit nguyén trang thai trudc dé (nhip thir 3
gitr nguyén nhip thir 2), ta goi la nho trang thai truée.

- Xétnhip thttucho R=1;S=1 Tacd Q=1 va Q=1

Nhung sau d6 nhip thtr nam, néu talai choR=0;S =0 thi tai 16i ra @:Qs8
khong thé xac dinh duwoc trang thai tin hiéu cu thé. Vi vdy, dé tranh tinh
trang nay, to hop tin hi¢u R =1 ; S =1 khong duoc st dung va duoc goi la to
hop cam.

- Bang chéan 1y

0
1

QO

DPau vao DPau ra
Rn Sn o Do
0 0 Cn QO
0 1 1 0
1 0 0 1
1 1 X X

Bdng 15.3: Bang chdn Iy mé td hoat déng ciia Trigger RS diun cong NOR

3. 3 Ldp rdp mach.
a. Noi dung:
- Lap mach, khio sat nguyén 1y hoat dong ciia mach da hai hai trang thai on
dinh dung cong logic NOR.
- Lap bang chan ly md ta nguyén ly lam viéc cua mach.
b. T6 chire thyc hién:
Chia 16p thanh cac nhém véi 3 sinh vién/nhoém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc k¥ thuat dién tr 1may / nhom
2 |May hién song 2 tia 20 MHz 1may / 4nhom
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3 |IC cong NOR 7402 hoac tuong duong
Day cam dau ndi boc nhya |L=15cm; D=1mm 1 bd / nhém
8 |O tiép ngudn 220V/5A 1 bd/ 4 nhom

\‘

Bang 15.2: Bang thiét bi, vét tw khdo sat mach han ché néi tié}?

d. Quy trinh thyc hién.

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

- Nghién ctru so dd nguyén ly.

- Lip mach, khdo sat nguyén 1y hoat dong cua mach da hai hai trang thai 6n
dinh dung cong NOR.

+ Cam IC 1én bang mach.

+ PAu ndi mach dién.

+ Cép ngudn 1 chiéu 5VDC cho mach

+ No6i que do kénh 1 (CH1) va kénh 2 (CH2) cua may hién song v6i 16i ra Q va
16i vao S ctia mach.

+ Nhéan cong tac dé tao xung kich thich cho mach lan luot tai 161 vao S va R theo
tung truong hop RS =1[00 ; 01 ; 10].

+ Quan sat dang song ra cua mach trén man hinh may hién song.

- Lap bang chan 1y mo6 ta lai nguyén ly lam viéc ciia mach.

Dau vao Dau ra

Rn Sn I:E|-|+1 ﬁn.'.-‘]
0 0

0 1

1 0

1 1 X X

Panh gia két qua.
Muc tiéu No¢i dung Piém

Phan tich dugc nguyén li hoat dong ctia mach
da hai hai trang thai 6n dinh dung cong NOR.
Lap rap, kiém tra dugc su hoat dong cua mach
Ky ning | da hai hai trang thai 6n dinh dung cong NOR 5}
dung yéu cau ky thuat.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- T chitc noi 1am viéc khoa hoc, gon gang.

Kién thire
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Bai 16: Mach Trigger schmitt.

Muc tiéu:

* Kién thire:

- Giai thich dugc cdu tao, nguyén 1y hoat dong mach Trigger schmitt.

- Trinh bay dugc cac trng dung ctia mach Trigger schmitt trong k¥ thuat.

* Ky nang:

- Léap rap, stra chita, do kiém duoc mach Trigger schmitt dung yéu cau k¥
thuat

* Thai do:

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

Noi dung:
1. Khai quét chung.

2. Mach Trigger schmitt dung Transistor.
2.1. So d6 mach.

f +Ecc
Rc1£ Rc?
i R1
Ura
T1 3 T2
% R
Uv JL l

2.2. Nguyén ly lam viéc.
- Puong dac tuyén truyén dat va dang song dién 4p vao ra cuia mach dugc
bi€u thi trén hinh v¢.

sl
™ : -
! I R 1
. I 1
e . | -L TETn J L,?_m
U st l--'-:k n§

- Qua dic tuyén thay rd: Lic tang dan Uvao tir mot tri s6 rat am thi:

khi Uv < Udéng ;  Ura = Uramin
Khi Uv > Udong ;  Ura = Uramax
Luc giam dan Uvao tir 1 tri s6 duong 16n thi:

khi Uv > Ungit ;  Ura = Uramax
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khi Uv < Ungit ; Ura = Uramin
- C6 thé giai thich hoat dong ctia mach nhu sau: Ban dau T1 khoéa (do B1 duogc
dat tir 1 dién ap am 16n) T2 mé (do Rc dinh dong lam viée tir Ec) lac d6 Ura =
UCE2 b&o hoa = Uramin. Khi tang Uv t6i lac Uv > Udéng T1 mo, qua mach hoi
tiép duwong ghép truc tiép tir colecto T1 vé bazo T2 1am T2 bi khéa do dot bién
dién ap am tor CT1 dua to1, qua mach R1R2 dot bién dién ap duong tai CT2 dua
t6i bazo T1... qua trinh dan téi T1 md bio hoa, T2 khoa va Ura = Uramax, phan
tich trong tir, mach sé 14t trang thai vé T1 khoa T2 md lac Uvao giam qua gié tri
Ungét.
Céc gia tr1 Uvdong va Uvngét do viéc lya chon cac gia tri RC, R1 ,R2 cua so dd
quyét dinh. Hién tuong trén cho phép dung trigo Smit nhu mot bd tao xung
vuong, nhd hoi tiép duong ma qua trinh 14t trang thai xay ra tic thoi ngay ca khi
Uvao bién doi tir tir Hinh 3.12 ¢) m6 ta mot vi du bién ddi tin hiéu hinh sin thanh
xung vudng nho trigo Smit.
2.3. Lap rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong ctua mach Trigger schmitt ding
Trasistor.
- V& d6 thi dang song tin hi€u vodi su thay ddi cua cac thong s6 mach.
b. T6 chirc thyc hién:

Chia 16p thanh cac nhém véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théong s6 k¥ thuat S6 lwong
1 |[May thyc k¥ thuat dién ti 1may / nhém
2 |May phéat ham since 1may / 4nhom
3 |May hién song 2 tia 20 MHz 1may / 4nhom
4 |Transistor n-p-n C1815 hodc tuong duong 1
5 |bién tré R2 1 KQ - 0.5w 1
6 |DPiéntré R1, Rcl, Rc2 56 KQ -0.5w 3
7 |Day cam d4u ndi boc nhya |L=15cm; D=1mm 1 bd / nhém
8 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bang 2.3: Bang thiét bi, vt tw khdo sat mach han ché néi tié'p

d. Quy trinh thuc hién.

- Chuan bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.

- Nghién ctru so dd nguyén ly.

- Lap mach, khao sat nguyén ly hoat dong ciia mach Trigger schmitt.

+ Cam cac linh kién 1én bang mach theo so d6 nguyén 1y.

+ PAu ndi mach dién.

+ Cép ngudn 1 chiéu 5VDC cho mach

+ Noi que do kénh 1 (CH1) va kénh 2 (CH2) cia may hién séng voéi 16i ra cia
mach va 16i vao xung kich.

+ Nhén cong tac dé tao xung kich thich cho mach.

+ Quan sat dang song ra cia mach trén man hinh may hi¢n song.

- V¢ lai dang song tin hiéu.

+ Pua tin hiéu dién ap since v6i bién do 1V, tan sé 50 Hz t6i 16i vao kich thich.
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+ Quan sat dang song ra cia mach trén man hinh may hi¢n song.
- V¢ lai dang song tin hiéu
Panh gia ket qua.

Muc tiéu Noi dung Piém

Kién thire Ph_an tich dugc nguyén li hoat dong cua mach 9
Trigger schmitt dung Transistor.

K§ ning Lap rap, kiém tra dugc su hoat dong cia mach 5

Trigger schmitt dung yéu cau ky thut.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- Tb chtrc noi lam viéc khoa hoc, gon gang.

3. Mach Trigger schmitt dung IC khuéch dai thuit toan
3.1. So do mach.

ke
Uvao M Ure “Um
* Y »
i ; Uvdu:'mg Umg;fl y‘,éa
— . ] .
b)
2Ue
“ I >
vao R Uvngat Uuaéng :-[;I v

L . 1 ’

Hinh 16.3 : Trigger Schmitt kiéu dao (a) va kiéu khéng dao (c) véi cdc ddc tuyén
truyén dat twong ung (b) va (d)
3.2. Nguyén ly lam viéc.
- Vi trigo Smit dao (h 16.3a) khi ting dan Uvao tir 1 gi4 tri 4m 16n, ta thu dugc
dic tinh truyén dat dang hinh 3.15(b). Tuc la:
- Khi Uv ¢6 gié tri am 16n Ura = +Uramax trén 16i vao khong dao (P) co
U

U = ramax R =U
Pmax R,] +R2 1

vngat

- Tang dan Uvao trang thai nay khong d6i cho téi khi Uvao chua dat téi Uvngit .
Khi Uvao [J Uvngat , qua mach hoi tiép duong co
U _ 'Uramin R1 -U
R, +R,

Prmin v dong
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va tiép tuc gitr nguyén khi Uv ting.
- Khi giam Uvao tur 1 gia tri duong 16n, cho té1 luic Uv = Uvdéng mach méi lat
1am Ura chuyén tir -Uramin t6i + Uramax .
- Pé dat duoc hai trang thai 6n dinh can c6 diéu kién
R1
R, +R,

K=1

v6i K 12 hé s6 khuéch dai khong tai ctia IC
Khi d6 dd tré chuyén mach dugc xac dinh bai:

R,
Autré B — (U - Uramin ) = B(Uramax - Uramin )

R1 + Rz ramax
- Véi tri go Smit khong déo (h 16.3 ¢) c6 dic tinh truyén dat hinh 16.3 d dang
ngugc voi dac tinh,hinh 1 §.3 b. Thuc cha}t SO dé‘ 16.3 ¢ c6 dang la mot bo so sanh
tong voi 1 trong s6 hai dau vao dugc n6i toi dau ra (U2=Ura). Tt phuong trinh
can bang dong dién cho nut P ¢o:

U'-;ao — Ura
Ry Ry
Suy ra ngudng:
U'-:ngén = _%Uramax
2
U, = LU

R
vddan — Rz ramin

hay do tré chuyén mach xac dinh boi :

‘&Utré = 2_1 (Uramax
Do cach dua dién ap vao t6i 161 vao khong dao (P) nén khi Uv c6 gia tri 4m 16n:
Ura = -Uramin va khi Uv c¢o6 gia tri duong 16n: Ura = +Uramax. Cac phan tich
khac twong tu nhu véi mach 16.3 a da xét.
- Tuong tu nhu so d6 trigo Smit dung tranzito, c6 thé ding cac mach trén dé tao
cac xung vuong goc tu dang dién ap vao bat ki (tuan hoan). Khi d6 chu ki xung
ra Tra = Tvao. Diéu nay dac biét c6 y nghia khi can sura va tao lai dang mot tin
hiéu tuan hoan véi thong s6 co ban 13 tin s6 giéng nhau (hay chu ki dong bd
nhau).
3.3. Ldp rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong ctua mach Trigger schmitt ding
khuéch dai thuat toan.
- V& d6 thi dang song tin hiéu v6i su thay dbi cua cac thong sé mach.
b. T6 chure thuc hién:

Chia 16p thanh cac nhém véi 3 sinh vién/nhoém.

c. Bang thiét bi, vat tu.

-U

ramin )

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc k¥ thuat dién tr 1may / nhdm
2 |May phéat ham since 1may / 4nhém
3 |May hién song 2 tia 20 MHz 1may / 4nhom
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4 |ICKDPTT LM741 hodc tuong duong 1

5 |Pién tro R1 3.3 KQ - 0.5w 1

6 |Pién tro R2 56 KQ -0.5w 1

7 |Day cam d4u ndi boc nhya |L=15cm; D=1mm 1 bd / nhéom
8 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bang 2.3: Bang thiét bi, vt tw khdo sat mach han ché néi tié'p

d. Quy trinh thyc hién.

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

- Nghién ctru so dd nguyén ly.

- Lip mach, khao sat nguyén 1y hoat dong ctua mach Trigger schmitt ding
KDTT.

+ Cém c4c linh kién 1én bang mach theo so d6 nguyén ly.

+ PAu ndi mach dién.

+ Cép ngudn 1 chiéu 5VDC cho mach

+ Noi que do kénh 1 (CH1) va kénh 2 (CH2) cia may hién song voéi 16i ra cia
mach va 16i vao xung kich.

+ Pua tin hiéu dién ap since véi bién do 1V, tan sd 50 Hz t6i 16i vao kich thich.

+ Quan sat dang song ra cua mach trén man hinh may hién song.

- V¢ lai dang song tin hiéu.

+ Thay doi gia tri bién do, tan sb cua dién ap since .

+ Quan sat va vé lai dang song ra cua mach trén man hinh may hién song

Panh gia két qua.

Muc tiéu No¢i dung Piém
Phan tich duoc nguyén li hoat dong ctia mach
Trigger schmitt dung KDTT.

Lip rap, kiém tra duogc su‘hoat dong cta mach 5
Trigger schmitt ding yéu cau ky thuat.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai 0 |- Pam bao an toan cho ngudi va thiét bi. 2
- T6 chite noi 1am viéc khoa hoc, gon gang.

Kién thire

K¥ nang
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Bai 17 : Mach han ché bién d9

Muc tiéu:

* Kién thire:

- Giai thich dugc ciu tao, nguyén ly hoat dong mach han ché bién do.

- Trinh bay duoc cac ung dung cuia mach han ché bién do trong k¥ thuat

* Ky nang:

- Lép rap, stra chitra, do kiém duoc cac mach han ché bién d6 ding yéu cau
k¥ thuat

*Thai do:

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

Noi dung:
1. Khai quat chung.
- Mach han ché bién d6 1a mach ma tin hiéu dau ra lap lai tin hiéu dau vao khi dién 4p
dau vao chua vuot qua mot mot gia tri nao d6 goi la ngudng cua mach han ché, con
nguoc lai dién ap dau ra s gitr nguyén mot gia tri khong doi khi dién ap dau vao vuot
ra ngoai ngudng han ché ciia mach. Gia tri khong doi d6 goi 1a mirc han ché.
- Mot mach xén duge dinh nghia nhu 13 mot mach han ché bién do dién 4p boi sy cat
bo nhing thanh phan khong can thiét cua dang song tin hiéu ngd vao. Sy cit bo nay
c6 thé thuc hién bén trén hodc bén dudi cua tin hiéu ngd vao mdt muc nao do.
- Mach xén 12 mot mach hai ctra ¢6 dudng dic tuyén 1a nhimg dudng gy ly tuong, cb
mdt dudng nghiéng di qua hodc khong di qua gbc toa do, mot hay hai dwong nam
ngang ¢6 nhiém vu loai bo nhitng thanh phan khong can thiét ciia tin hiéu ngé vao.
Dién ap tin hi€u ngd ra quan hé vadi dién ap tin hi€u ngd vao theo phuong trinh:

Ura = f(Uvao) ; [ Uo = f(U))]

Yo
i Yo
n
do
Vi vde Vi
0 Vdc > 1 0 =
Vdc
(a) (b)
J:"IID ‘:'a'll:l
Wdc?d —
Yo
Vdc1 ._Vi R,
o Wdc? 0 Wde
del
() (d)
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Vdc2

Vil
! I Wi

Ve 0

| 0 |vdel vde2

/ () 3]

Hinh 17.1: Pdc tuyén truyén dat ciia mét sé mach han ché bién do

- Dya vao cu trac mach han ché bién do gém mach han ché bién do song song va
mach han ché bién do ndi tiép.

+ Mach han ché bién d6 song song la mach co phﬁn tr han ché bién d6 nbi song
song v&1 ngo ra.

+ Mach han ché bién do ndi tiép 13 mach c6 phan tir han ché bién d6 ndi ndi tiép voi
ngo ra.

- Theo churc nang, mach han ché bién do song song va ndi tiép duoc chia lam ba loai
12 mach han ché bién d6 Am, mach han ché bién do duong va mach han ché bién do
hai phia.

+ Mach han ché bién d6 4m 1a mach cit bo phﬁn am cua dién ap 16i vao va chi gilr
lai phan duong.

+ Mach han ché bién d6 duong s& cit bo phan duong cua dién ap 16i vao va chi giir
lai phan am.

+ Mach han ché bién d6 hai phia cit bo ca phan dwong va phan am cta dién ap 16i
vao & mdt mic nao do.

2 Mach han ché song song.

2.1 Mach di¢nl

a. CAu tric mach.

R Va
D

Vi Vo
+

voC T_

Vi

C

A0
Hinh 17.2 : Céu triic mach han ché song song- mach dién 1.
b. Nguyén ly lam viéc.

* Nguyén tic dong - md cua Diode:
Goi Va la dién thé tai anode, Vk la dién thé tai cathode. Mach trén c6 hai truong hop

Xay ra:
- Trudng hop 1: Khi Vi>Vdc --> Va>VKk , diode dan, so d6 mach tré thanh:
o 5 va ' <2
D
Vi Vi Vo -=» Vo = VDC
Yoc T:r
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- Trudng hop 2: Khi Vi<Vdc --> Va<Vk , diode ngung dan, so dd mach tr& thanh:

o N Val o]

Vi Yo
+

Liv's T_

-=» Va = Vi

Cr

* Biéu do dang song:
Cho Vi va Vdc nhu hinh 17.3 Pién ap ngo ra dugc xac dinh nhu sau:

Va
Vm

]
-

-

=1

Vol e
/1 i\ /i 1 |t
0 ti tz\/ 13 t4\/
-\v'lm _______________ VO

Hinh 17.3: Dang song tin hiéu mach dién 1.

- Khi O<t<t1: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= Vi.
- Khi t1<t<t2: Vi>Vdc --> Diode dan, thudc truomg hop 1, Vo= Vdc.
- Khi t2<t<t3: Vi<Vdc --> Diode ngung dan, thudc trudng hop 2, Vo= Vi.
- Khi t3<t<t4: Vi>Vdc --> Diode dan, thudc truong hop 1, Vo= Vdc.
Tir d6 thi ta thay, khi Vi 16n hon Vdc thi dién ap ngd ra luén bang Vdc, khi
Vi nho hon Vdc thi dién ap ngd ra luén bang Vi. Vi vy, dic tuyén truyén dat co
dang nhu hinh 17.1a.
2.2 Mach dién 2
a. CAu trac mach.

R Va
D
Vi Vo

‘-’Dc_
! I+ 7

Hinh 17.4: Céu triic mach han ché song song - mach dién 2 .

Vi

b. Nguyén ly lam viéc.

* Nguyén tic dong - mo ciia Diode:

Goi Va la dién thé tai anode, Vk 1a dién thé tai cathode. Mach trén c6 hai truong hop
xay ra:

- Truong hop 1: Khi Vi>Vdc -> Va>VK , diode dan, so 6 mach tro thanh:
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R Va

vi zk ve "> VYo = -¥DC
- Truong hop 2: Khi V1<Vdc -->Va<VK , diode ngung dan, so d6 mach tro thanh:
R Va l i
Vi Vi Vo --> Vo = Vi

* Biéu do dang séng.
Cho Vi va Vdc nhu hinh 17.5. Bién &p ngod ra dugc xac dinh nhu sau:
Vg

Vm Vi

v -

v N/ A

Hinh 17.5: Dang song tin hiéu mach dién 2.

- Khi 0<t<t1: Vi>Vdc --> Diode dan, thudc truong hop 1, Vo= Vdc.
- Khi t1<t<t2: Vi<Vdc --> Diode ngung dan, thudc trudng 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 trudng hop 2, Vo= Vi.
Tir do thi ta thay, khi Vi 16n hon Vdc thi dién ap ngd ra luén bang Vdc, khi
Vi nho hon Vdc thi dién ap ngd ra luén bang Vi. Vi vy, ddc tuyén truyén dat co
dang nhu hinh 17.1e.
2.3 Ldp rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén 1y hoat dong ctia mach han ché song song.
- V& db thi dang song tin hi€u voi su thay ddi cua cac thong s6 mach.
b. T6 chure thuc hién:
Chia 16p thanh cac nhém véi 3 sinh vién/nhom.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 [May thyc k¥ thuat dién tt |ED-1100A 1may / nhém
2 |May phét xung vuéng 1may / 4nhom
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3 |May hién song 2 tia 20 MHz 1may / 4nhém
4 |Diode 1N1004 1

5 |Pién tro 5,6 QK - 0.5w 1

6 |Day cim dau ndi boc nhua |L=15cm; D=1mm 1 b / nhém

7 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bang 2.3: Bang thiét bi, vt tw khdo sat mach han ché néi tié'p

d. Quy trinh thyc hién.

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

- Nghién ctru so dd nguyén ly.

- Lip mach, khao sat nguyén 1y hoat dong ctia mach han ché song song.

+ Cam céc linh kién 1én bang mach theo mach dién 1.

+ PAu ndi mach dién.

+ Cép ngudn 1 chiéu thién ap cho diode véi gi tri 1VDC.

+ Nbi que do cia may hién song tai 16i ra cia mach

+ Cap dao dong xung cho 16i vao ctia mach, diéu chinh bién d6 xung ra 2V; tan
s6 xung ra 100Hz

+ Quan sat dang song ra cua mach trén man hinh may hién song.

- V& lai dang song tin hiéu voi cac thong sé di cho.

+ Lap lai cac budc trén khi thay d6i mirc dién thién ap cho diode va khi thay doi
bién dg dién 4p xung vao.

- Lap lai cac budc trén d6i véi mach dién 2

Panh gia két qua.

Muc tiéu Néi dung Piém

Kién thire Phan t}(Ch dugc nguyén li hoat dong cia mach 5
han ché song song.

K§ ning Lap rap, kiém tra dugc su hoat dong cia mach 5

han ché song song dung yéu ciu ky thuat.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai d0 |- Pam bao an toan cho ngudi va thiét bi. 2
- T4 chtre noi 1am viée khoa hoc, gon gang.

3. Mach han ché néi tiép
3.1 Mach dién 1.
a. Mach dién

o O

Hinh 17.6: Cdu triic mach han ché néi tié'p - mach dién 1.

b. Nguyén ly lam viéc.
* Nguyén tac dong - m¢ cua Diode:
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Goi Va 1a dién thé tai anode, Vk 1a dién thé tai cathode. Mach trén c6 hai

truong hop xay ra:

- Trudng hop 1: Khi Va>Vk [ Vi>Vde, diode dan, so dd mach trd thanh:

Va ¥k

o— =

Vi Voo

i

&> & <

Vo -=» Vo = Vi - VDC

O

- Trudng hop 2: Khi Va<Vk [ Vi<Vde, diode ngung dan, so dd mach trg thanh:

Va ¥k

o L

. AT D
Vll Dt R lVD —=» Vo = OV

e

* Biéu do dang song.

Cho Vi va Vdc nhu hinh 2.14. Dién 4p ngo ra duoc xac dinh nhu sau:

!

Va
Vm - —
A\ Y i Vdc
PN PN R
| I 1 |
0 :n : HE =t\/
’ |
| {75 |
V. 1 1 [
41 I 1 I
| I ) |
1 i | |
| I | |
: s il
Vm—Vdem ------ M--- J
ol 1 t3 t4

Hinh 17.7: Dang song tin hiéu mach dién 1

- Khi O<t<t1: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= 0V.

- Khi t1<t<t2: Vi>Vdc --> Diode dan, thuoc truong hop 1, Vo= Vi - Vdc.

- Khi t2<t<t3: Vi<Vdc --> Diode ngung dan, thudc trudng hop 2, Vo= 0V.

- Khi t3<t<t4: Vi>Vdc --> Diode dan, thudc truong hop 1, Vo= Vi - Vdc.

3.2 Mach dién 2.
a. Mach dién

O o <

Hinh 17.6: Cdu triic mach han ché néi tié'p - mach dién 2.

b. Nguyén ly lam viéc.
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* Nguyén tic dong - md cta Diode:
Goi Va la dién thé tai anode, Vk la dién thé tai cathode. Mach trén co6 hai

truong hop xay ra:
- Truong hop 1: Khi Va>Vk [ Vi>Vdc, diode dan, so d6 mach tr¢ thanh:
Va Vk
o _”+ - * O
Vll voe ? R lvu --> Vo = Vi - VDC

- Trudng hop 2: Khi Va<Vk [ Vi<Vdc, diode ngung dan, so dd mach tré thanh:

Va Vi
@—ﬂ%———o

vll Voc D Vo --> Vo = OV

o . <

* Biéu do dang séng.
Cho Vi va Vdc nhu hinh 2.18. Dién ap ngo ra dugc xac dinh nhu sau:
Va

Vm Vi

o, o
P
[
<=
=
=

Q.

O 9

4

|
|
1
'
i
Vo,
|
|
1
)

- -

RS — —_——— e ——— -

=y
t4 =

0 t1

Hinh 17.9: Dang song tin hiéu mach dién 2

- Khi 0<t<t1: Vi>Vdc --> Diode dan, thudc trudng 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 truong hop 1 -->
Vo= Vi -Vdc= Vi+5.
- Khi t3<t<t4: Vi<Vdc --> Diode ngung dan, thudc truong hop 2, Vo= 0V.
3.3 Lap rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong ctia mach han ché néi tiép.
- V& d6 thi dang séng tin hi€u vdi su thay ddi cua cac thong s6 mach.
b. T6 chirc thyc hién:
Chia 16p thanh cac nhom véi 3 sinh vién/nhém.
c. Bang thiét bi, vat tu.
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TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thyc k¥ thuat dién tr |ED-1100A 1may / nhdm
2 |May phét xung vudng 1may / 4nhom
3 |May hién song 2 tia 20 MHz 1may / 4nh6m
4 |Diode 1N1004 1
5 |Dién tro 5,6 QK - 0.5w 1
6 Day cim dau ndi boc nhya |L=15cm; D=1mm 1 by / nhom
7 10 tiép ngudn 220V/5A 1 bd/ 4 nhom

Bang 2.3 Bang thiét bi, vt tw khdo sat mach han ché néi tié})
d. Quy trinh thyc hién.
- Chuén bi va kiém tra céc thiét bi, vat tu theo bang théng ke.
- Nghién ctru so dd 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 dién.
+ Cap ngudn 1 chiéu thién 4p cho diode véi gia tri 1VDC.
+ Nbi que do cia may hién song tai 16i ra ctia mach
+ Cap dao dong xung cho 16i vao ctia mach, diéu chinh bién d6 xung ra 2V; tan
s0 100Hz
+ Quan sat dang song ra cua mach trén man hinh may hién song.
- V& lai dang song tin hiéu voi cac théng sé di cho.
+ Lap lai cac budc trén khi thay d6i mirc dién thién ap cho diode va khi thay doi
bién dg dién 4p xung vao.
- Lap lai cac budc trén ddi véi mach dién 2

Panh gia két qua.

Muc tiéu No¢i dung Piém

Kién thire Phan tlxchfiu.(_z‘c nguyén li hoat dong ctia mach 5
han ché noi ti€p.

K§ ning Lap rap, ki€ém tra dugc su hoat dong ciia mach 6

han ché ndi tiép ding yéu cau.

- Chu dong, sang tao trong qua trinh hoc tap.
Thai @0 |- Pam bao an toan cho ngudi va thiét bi. 2
- T6 chite noi 1am viéc khoa hoc, gon gang.
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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 duoc cdu tao, nguyén 1y hoat dong mach ghim dién ap.
- Trinh bay duoc cac ung dung cua mach ghim dién ap trong k¥ thuat.
* Ky nang:
- Lép rap, stra chtra, do kiém dwoc cac mach ghim di¢n 4p ding yéu cau ky
thuat
* Thai do:
- Chu dong, sang tao trong qua trinh hoc tap.

Noi dung:

1. Khai quat chung.

- Mach ghim con dugc goi 1a mach kep, mach dich mirc mot chiéu cua dién ap tin
hi€u xoay chiéu dat dén mot mire xac dinh ma khong bi bién dang song tin hi¢u.

- Mach ghim dua trén co s& nhu mot mach phuc hoi thanh phﬁn dién ap mot chiéu.
N6 dugc dung dé 6n dinh mirc nén hodc mirc dinh cua tin hiéu xung ¢ mdt muc xac
dinh nao d6 bang hoic khac khong. Nhu vdy mach s& ghim tin hiéu ¢ nhimg mirc
mot chiéu khac nhau.

- Dang song dién ap tin hiéu ¢ dau ra bi dich di mot mic do mot ngudn dién ap
khong phu thude duoc cong vao nhung ngudn cong vao khong 16n hon dang song
doc lap.

- Mach ghim can c6:

+ Ty dién C déng vai trd phan tir tich trit ning lugng.

+ Diode D déng vai tro 14 khoa chuyén mach.

+ Nguén mét chiéu dong vai tro tao luong dich muc.

+ Dién tro R

- Piéu kién cuia mach ghim 1a gia tri ctia R va C phai duoc chon dé hang s6 thoi gian
©=RC phai da 16n dé sut ap trén tu khong qué 16n.

- Nguyén Iy 1am viéc ctia mach ghim dua trén su tng dung hién twong thién ap bang
cach 1am cho céac hing s6 thoi gian phong va nap cua tu dién trong mach khac 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—| o \A
¢ Va Vm
) D W
Vi Vi Vo al :f'
¥ ] 11 t2 13 14 th
Yoo
- _y
i T i) "
al b)

Hinh 18.1: Mach dién va biéu do thong 6 dién dp mach ghim dinh trén.
2.2 Nguyén ly lam viéc.
- Nguyén tac dong - mé cua Diode:
Goi Va la dién thé tai anode, Vk 1a dién thé tai cathode va Vc la di¢n ap trén tu. Gia
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str, ban dau dién 4p trén tu Ve bang khong. , N
- Trong khoang thoi gian 0 <t < tl, ta thay Va > Vk lam diode dan, mach hinh
18.1a tr¢ thanh:

+ —_
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c ¥a
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Vm i_.— Vk Yo
+
Voc
T o

- Vo = Vdc --> Tu C nap qua diode nén day tirc thi, lac nay, Ve = Vi - Vo= Vm -
Vdc

- Trong khoang thoi gian tl <t < t2, ta thdy Va < Vk 1am diode ngung dan, mach
hinh 18.1a tr¢ thanh:

ul | o
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c Va
D
‘i.i"m i__— vk vD
+
vVoc T
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- Tu C x4 qua R. Do R rat 16n nén tu xa khong dang ké --> Vc 1a hang s6
trong sudt 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 trudc tu xa khong dang ké nén tai thoi diém 2 dién ap trén tu
Vc=Vm -Vdc -->Vak=Vi- (Vm-Vdc) - Vdc =Vm-Vm+ Vdc-Vdc=0
Luc ndy, diode van ngung dan, Vo= Vi - Vc=Vm - (Vm - Vdc)= Vdc
- Ta lam tuong ty cho cac khoang thoi gian khac.
Tur nhiing trinh bay trén di¢n &p ra c6 dang nhu hinh 18.2:
v
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Hinh 18.2: Dang song cua mach ghim dinh trén.
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2.3 Lap rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong ctia mach ghim dinh trén.
- V& d6 thi dang song tin hi¢u véi su thay ddi cua cac thong s6 mach.
b. T6 chirc thyc hién:

Chia 16p thanh cac nhom véi 3 sinh vién/nhém.
c. Bang thiét bi, vat tu.

TT Thiét bi - Vat tw Théng s6 ky thuit S6 lwong
1 |May thuc k¥ thuét dién tir 1may / nhém
2 |May phét xung vudng 1may / 4nhom
3 |May hién song 2 tia 20 MHz 1may / 4nhom
4 |Diode 1N1004 1
5 |Dién tré 5,6 QK - 0.5w 1
6 |Tudién C 1UF 1
7 |Day cam d4u ndi boc nhya |L=15cm; D=1mm 1 b / nhém
8 |0 tiép ngudn 220V/5A 1 bd/ 4 nhém

Bdng 2.3: Bdng thiét bi, vit tw khdo sat mach ghim dinh trén
d. Quy trinh thuc hién.
- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Nghién ctru so dd nguyén 1y.
- Lap mach, khao sat nguyén 1y hoat dong ctia mach ghim dinh trén.
+ Cam cac linh kién 1én bang mach.
+ PAu ndi mach dién theo so dd.
+ Cép nguon 1 chiéu thién ap cho diode véi gi tri 1VDC.
+ Nbi que do ctia may hién song véi 16i ra ctia mach
+ Cép dao dong xung cho 16i vao ctia mach, diéu chinh bién d6 xung ra 2V. tin
s6 xung 10Hz.
+ Quan sat dang song ra cua mach trén man hinh may hi¢n song.
- V¢ lai dang song tin hi€u véi cac thong s6 di cho.
- Lap lai cac budc trén khi thay doi muc dién thién ap cho diode va khi thay doi
bién do dién 4p xung vao

Panh gia két qua.

Muc tiéu No¢i dung Piém

Kién thire Phgn t}ch d}ro’c nguyén li hoat dong ctia mach 5
ghim dinh trén..

K§ ning Lap rap, ki€m tra dugc sy hoat dong cua mach 6

ghim dinh trén dung yéu cau k§y thuat.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai @ |- Pam bao an toan cho nguoi va thiét bi. 2
- T chittc noi 1am viéc khoa hoc, gon gang.
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3. Mach ghim dinh duoi
3.1 Cau truc mach.
- Cho mach hinh 18.3a, dién ap Vi va Vdc nhu hinh 18.3b.

O—I I 2 1IiIiIru-

c Va Vi

) D
Vi Vi Vo Yoo ;
+ 0 11 t2 t3 t4 th
Yoc
o T— o —Vm
a) b

Hinh 18.3: Mach dién va biéu dé théng sé dién dp mach ghim dinh duwdi.

3.2 Nguyén ly lam viéc.

Goi Va la dién thé tai anode, Vk 1a dién thé tai cathode va Vc 1a dién 4p trén tu. Gid
str, 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
Cc Vk )
D
Vm i__— Va Vo
+
Voo
= o

- Tu C nap qua dién tré R c6 gia tri rat 16n nén nap khong dang ké.

+ Vc=0V

+ Vo =Vi-Vc= Vi

- Trong khoang thoi gian tl <t <12, ta thdy Va > Vk lam diode d&n, mach hinh
18.2a tr¢ thanh:

- 0
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D
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+
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I= o

- Vo = Vdc -->Tu C nap qua diode nén day tirc thi, lac nay, Ve = Vi - Vo= -Vm -
Vdc
- Trong khoéang thoi gian t2 <t <t3:
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+
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Diode ngung dan, tu xa qua R nén khong dang ké.
- Ve 1a hang so0 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 trudce tu xa khong déng 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
- Ta lam tuong tu cho cac khoang thoi gian khac. Tur nhitng trinh bay trén dién ap ra
c6 dang:
Vv

F 1

L N

0 t t2 L3 t4 t5
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[2Wm +%oc] jr=]
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Voo s

Y-

o Mootz 3 ot 15
Hinh 18.4: Dang song cua mach ghim dinh duoi.

3.3 Ldp rdp mach.
a. Noi dung:
- Lip mach, khao sat nguyén Iy hoat dong ctia mach ghim dinh dudi.
- V& @6 thi dang song tin hiéu v6i su thay dbi cta cac thong sé mach.
b. T6 chue 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 ky thuit S6 lwong
1 |May thyc k¥ thuat dién tr 1may / nhdm
2 |May phét xung vudng 1may / 4nhom
3 |May hién song 2 tia 20 MHz 1may / 4nhom
4 |Diode 1N1004 1
5 |Pién tré 5,6 QK - 0.5w 1
6 |Tudién C 1pF 1
7 _|Day cim dau ndi boc nhya [L=15cm; D=1mm 1 bd / nhém
8 |0 tiép ngudn 220V/5A 1 bo/ 4 nhom
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Bdng 2.3: Bang thiét bi, vit tw khdo sat mach ghim dinh duwdi
d. Quy trinh thyc hién.
- Chuén bi va kiém tra c4c thiét bi, vat tu theo bang thong ké.
- Nghién ctru so dd nguyén ly.
- Lip mach, khao sat nguyén 1y hoat dong ctia mach ghim dinh dudi.
+ Cam céc linh kién 1én bang mach.
+ PAu ndi mach dién theo so dd.
+ Cép ngudn 1 chiéu thién ap cho diode véi gid tri 1VDC.
+ Nbi que do cia may hién song véi 16i ra cia mach
+ Cap dao dong xung cho 16i vao ctia mach, diéu chinh bién d6 xung ra 2V. tin
s6 xung 10Hz.
+ Quan sat dang soéng ra cia mach trén man hinh may hién song.
- V& lai dang song tin hiéu voi cac théng sé di cho.
- Lap lai cac budc trén khi thay doi muc dién thién ap cho diode va khi thay doi
bién do dién 4p xung vao

Panh gia két qua.

Muc tiéu Noi dung Piém

Kién thire Phgn t}ch dugc nguyén li hoat dong ctua mach 5
ghim dinh dudi.

K§ ning Lap rap, ki€ém tra dugc su hoat dong cia mach 6

ghim dinh duéi dang yéu cau k¥ thuat.

- Chu dong, sang tao trong qué trinh hoc tap.
Thai dé |- Pam bao an toan cho ngudi va thiét bi. 2
- T6 chtic noi lam viéc khoa hoc, gon gang.
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