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TUYEN BO BAN QUYEN:

Tai li€u nay thuOc loai sich gido trinh nén cic ngudn thong tin c6 thé
dugc phép dung nguyén ban hodc trich ding cho cdc muc dich vé dio tao va
tham khdo.

Moi muc dich khdc mang tinh 1€ch lac hodc st dung v&i muc dich kinh
doanh thi€u lanh manh s€ bj nghiém cam.



LOI GIOI THIEU

Cung véi su ti€n bO clia khoa hoc va cong ngh€, Cic thi€t bj dién t( dang
va s€ ti€p tuc dugc Ung dung ngay cang rOng rdi vi mang 1ai hi€u qud cao trong
hau hét c4c linh vuc kinh t€ ki thudt ciing nhu d0i sOng xa hoi.

Viéc gia cong xU 1y tin hi€u trong thiét bi dién tU hién dai déu dua trén cic
cO s@ nguyén 1y sO vi céc thi€t bi 1am viéc dua trén c0 s& nguyén 1y sO c6 nhiing
Uu di€m hon han cic thiét bj dién t(r 1am viéc theo nguyén 1y tuong tu, dac biét
1a trong linh vUc tinh todn. BGi vy hi€u bi€t siu sdc vé Ky thudt xung - s 1a
khong th€ thi€u dugc ddi vdi cic cong nhan, can bO kY thudt dién t(r hién nay.
Nhu cau hi€u biét vé k¥ thudt xung - sO khong chi phdi riéng d0i v&i céc cong
nhan, can b0 kY thudt di€n t& ma con dOi vGi nhi€u can b0 kY thudt cic nganh
khdc c6 st dung cdc thiét bi dién tlr. D€ dép Ung nhu cu nay Trudng Cao Pang
Nghé Ky Thuét Céng Nghé di bién soan gido trinh nay nham muc dich ho trg
cho vi€c day va hoc mon kY thudt xung sO trong cdc truOng dOng thdi gitp cho
can b0 kY thudt, cong nhan kY thudt c6 di€u kién clng cO va ning cao kién thUc
nganh nghé.

Ha Néi, 2013
Tham gia bién soan
Khoa Coéng Nghé Thong Tin
Trudng Cao Pang Nghé Ky Thudt Cong Nghé
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MO PUN: KY THUAT XUNG SO

Ma mo6 Pun:MD18
Vi tri, y nghia, vai tro mén hoc:
- Vi tri:

M6 dun dugc b0 tri sau cic moén hoc chung.

Hoc tru@c cdc mon hoc/ md dun dao tao chuyén nganh.
- Tinh chat:

Limo dun ti€n dé cho cidc mdn hoc chuyén nganh.

+Lamé dun bat budc.

- Y nghia, vai trd clla mo dun:

La md dun khong th€ thi€u cla nghé SUta ch(ta, 1ap rdp mdy tinh
Muc tiéu cla mo dun:
- Hiéu dugc cic dang tin hi€u xung va cic phudng phdp bi€n dGi dang xung
- Hiéu dugc hé thOng mach tuong tu, mach sO
- Thuc hién chuyén d0i tuong tu - sO
- Thuc hi€n chuyén ddi sO - tuong tu
- Thuc hién dugc cdc mach Ung dung cla kY thudt xung s
- Lap rdp, stra chira dugc cdc mach tao xung co ban.
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- Tu tin trong viéc ti€p xic, stta chita c4c thi€t bi dién t* mdy tinh s& dung kY
thuat xung s0.
- Tao tinh can than cho sinh vién khi ti€p can thi€t bi s& dung kY thudt xung s0.

Ma bai Tén chuong muc/bai ThGi luong
Tong| Ly | Thuc | Ki€
s6 | thuy@ | hanh | m tra
t
MD18 - 01 | Cac khai niém co ban vé ky 8 4 4 0
thudt xung s0
MD18 - 02 | Cac mach tao xung co ban 32 15 15 2
MD18 - 03 | Ky thudt sd - hé théng sd 32 15 14 3
dém
MD18 - 04 | Mach Flip-Flop va Ung dung 28 12 13 3
MP18 - 05 | Chuyén d6i tuong tu s6 20 8 10 2

BAI MO PAU ,
CAC KHAI NIEM CO BAN VE KY THUAT XUNG SO
MA BAI : MP18-01

Muc tiéu:

- Hi€u dugc cic khai niém co ban vé kY thudt xung s0.
- Trinh bay dugc cac phuong phap bi€n d6i dang xung
- Rén luyén tinh can than, ti mi.

NOi dung chinh :
1. Kh4i niém chung
Muc tiéu:
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- Trinh bay dugc cic khai ni€m co ban v€ kY thudt xung sO.

Tin hi€u 1 su bi€n dGi cla cic dai lugng dién (dong dién hay di€n 4p) theo
th0i gian, chUfa dung mOt thong tin nao do.
Tin hi€u dugc chia 1am 2 loai: tin hi€u lién tuc (tin hi€u tuy€n tinh) va tin hiéu
gidn doan (tin hiéu xung). Trong d6 tin hi€u hinh sin dugc xem Ia tin hiéu tiéu
bi€u cho loai tin hiéu lién tuc ,c6 dudng bi€u di€n nhu hinh 1-1. Ngugc 1ai tin
hiéu hinh vudng dugc xem la tin hi€u tiéu bi€u cho loai tin hi€u khong lién tuc
nhU hinh 1-2

A N

AW T

Hinh 1.1: Tin hi€u hinh sin Hinh 1.2: Tin hi€u hinh
vuong

* Pinh nghia:

Xung dién 13 tin hiéu dién c6 gid tri bi€n dGi gian doan trong mot khodng thdi
gian rat ngan c6 thé so sanh v&i qua trinh qua d6 clUa mach dién.

Xung dién trong kY thudt dugc chia 1am 2 loai: loai xung xudt hién ngdu nhién
trong mach dién, ngoai mong mubn, dugc goi la xung nhi€u, xung nhiéu thudng

c6 hinh dang bat ky (Hinh 1.3).

t

(u,t (u,t

T

{ N

Hinh 1.3: Cac dang xung nhieu
Céc dang xung tao ra tU cdc mach di€n dugc thi€t k€& thudng c6 mOt sO dang
cO ban:

(u,b) (u,t) (u,t (u,t)
)

I e T s Y

>
- -t

CoA o
Hinh 1.4: Céctdang xung cO ban cUa cac mach dién dugc thiet ke

bl |

1.1. Céc thong s6 co ban



a. C4c tham sO cUa xung dién:
Dang xung vudng ly tudng dugc trinh bay trén

Lo

=

<> t

on

Hinh 1.5: Céc thong sO co ban clia xung
+ DO rOng xung: 1a thoi gian xudt hién cla xung trén mach di€n, thGi gian
nay thuGng dugc goi 12 thOi gian m& t,,. ThOi gian khong c6 su xudt hién cUa
xung g0i 12 thOi gian nghi t .
+ Chu ky xung: 1a khdang thdi gian gilta 2 1an xudt hién cla 2 xung lién ti€p,
dugc tinh theo cong thuc:

T:ton+toff (11)
Tan sO xung dugc tinh theo cong thifc:
1
f= - (1.2)

+ PO rong va hé s6 day cla xung:
- DO rOng cla xung 1a ty sO gilta chu ky va d0 rOng xung, dugc tinh theo cdng
thirc:

- 13
- T(m ( . )
- Hé s6 day cla xung 12 nghich ddo cla d0 rbng, dugc tinh theo cong thifc:
T
== 1.4
n=-2 (1.4)

Trong thuc t€, ngudi ta it quan tAm d€n tham sO nay, ngudi ta chi quan tam trong
khi thi€t k€ cac bd nguon ki€u xung, d€ ddm bdo dién 4p mOt chi€u duoc tao
ra sau mach chinh 1uu, mach 10c va mach di€u chinh sao cho mach dién cap du
dong, dU cong sudt, cung cap cho tai.

+ DO rOng suon trudc, dO rOng sudn sau:

Trong thuc t€, cic xung vuong, xung ch{f nhat khong cé cdu tric mOt cich 1i
tudng. Khi cic dai luong dién ting hay gidm dé€ tao mOt xung, thulng c6 thoi
gian ting trudng (thi gian qua d0)nhat 14 cidc mach c6 tOng trd vao ra nhd hodc
c¢6 thanh phan dién khdng nén 2 su0n trudc va sau khong thang dlng mot céch 1f
tuong.

Do d6 thOi gian xung dugc tinh theo cong thUc:
ton:tt +td+ts (15)
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Trong do:

toen: DO rOng xung

t, : DO rOng sudn trudc
t : PO rOng dinh xung
t,. DO rOng suOn sau

SuGn >
] dinh
Ul truoc .
, Xung SuOn
Hinh 1.6: Cach g@1 ten cac | ng.
D06 rOng suOn trudc t; dlrgc {in Xi di€mrdi€n 4p xung ting 1én tU 10% dén

90% tri sO bién d0 xung va d réng su®nsau t, dudc tinh tU thoi di€ém dién 4p
xung giam tUr 90% dén 10% tfi s bién d§ xung. Trong khi xét trang thdl ngung
dan hay bio hoa cla cac mach dién di€u khién

Vi du, xung nhip di€u khi€n mach logic c6 mUc cao H tuong Ung v&i dién 4p
+5V. Suon trudc xung nhip dugc tinh tlr khi xung nhip ting tU +0,5V 1én dén
+4,5V va suOn sau xung nhip dugc tinh tU khi xung nhip gidm tU mUc dién 4p
+4,5V xubng dén +0,5V. 10% gia tri dién 4p & ddy va dinh xung dugc dung cho
vi€c chuy€n ch€ d0 phan cuc clla mach dién. Do d6 doi v&i cdc mach tao xung
ngudn cung cdp cho mach doi hdi d0 chinh xdc va tinh 6n dinh rat cao.

+ Bién dO xung va cuUc tinh cUa xung:

Bién d0 xung 12 gid tri 16n nhat cla xung v&i mUc thém OV (U, Iy, (Hinh 1.7)
Hinh dudi diy md td dang xung khi ting thOi gian quét cUa may hién séng. Lic
d6 ta chi thay cac vach nam song song (Hinh 1.7b) va khong thdy dugc cic vach
hinh thanh cdc suOn trudc va suOn sau xung nhip. Khi gidm thOi gian quét ta ¢
th€ thdy r6 dang xung v&i sudn trudc va suon sau xung (Hinh 1.7¢)

. _ _IIH_ M o

T
A
\

P el

3 4]

Hinh 1.7: Xling vuong trén man hinh may hi€n séng
Xung vudng ly tudng
xung vudng khi ting th0i gian quét ¢) xung vudng khi gidm th0i thoi gian quét
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Gi4 tri dinh cUa xung 12 gid tri dugc tinh tU 2 dinh xung li€n k€ nhau (Hinh 1.7)
A

U,
|

A4

Hinh 1.8: Gia tri dinh xung
Cuc tinh cUa xung la gid tri cUa xung so v6i di€n 4p thém phan cuc cla
xung.Hinh1.9:

U, 1 4 U

t o

xung duong Xxung am

Hinh 1.9: Cac dang xung duong va xung am

b. Chui xung:

Trong thuc t€ xung dién 12 nén tdng cUa kY thuat di€u khién. Céc thiét bi
di€u khi€n dau tién ra doOi di€u khi€n cdc mach di€n c6 chlc ning don gidn
thuOng chi can di€u khi€én bang mOt xung. Trong mOt chudi xung, cic xung cé
hinh dang gi®ng nhau va bién dd bang nhau.

Néu chubi xung dugc tao ra lién tuc trong qud trinh 1am viéc thi goi 1a chubi
xung li€n tuc.

Néu chudi xung dugc tao ra trong tUng khdang thdi gian nhat dinh goi 1a
chuOi xung gidn doan. P6i vGi chubi xung gidn doan, ngodi cdc thong sO cO ban
cUa xung con c6 thém cic thong sO:

- SO luong xung trong chudi,
- P06 rOng chubi xung,

- Tan sO chuOi xung.
U, 1 U, 1

10nnnn., oo oo,

t
a) b)

Hinh 1.10: Chu0i xung lién tuc (a) va chudi xung gian doan (b)
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1.2. C4c ham co ban

1.21. HimR-L-C

Trong thuc t€, mach dién khong diing mach mac theo RLC trong cdc mach xU ly
dang xung, thuOng sau khi di x(r 1y xong thi mach RLC thuOng dung d€ 10c tin
hiéu hodc x(r Iy b pha dong dién, do dong dién hay dién 4p qua L, C d€u bi 1&ch
pha mOt géc 90° nhung ngUdc nhau, nén cing mOt lic qua L va C s dan dén
chiing 1&ch nhau mOt géc 180°. Nén dé sinh ra hién tugng cOng hudng, tu phat
sinh dao dOng.

Ur

L]

Vi R

gL
Hinh 1.11: Mach R-L-( >
Khi tdc dOng vao mach mOt dOt bi€n dong dién/, trong mach s& phit sinh
dao dOng c6 bién dO suy gidm va dao dOng quanh tri sO khong ddi Ir. Nguyén
nhan cUa sU suy gidm 12 do do dién trd song song v&i mach dién R va r lam ré
nhdnh dong dién ngd ra. Néu tan sO cla cOng hudng riéng clla mach trung véi
tan sO cla xung ngd vao lam cho mach cOng hudng, bién dO ngd ra ting cao.
Néu ngd vao 1a chuli xung thi:
- Néu thoi gian 18p 1ai cla xung ngan hon chu ky cOng hudng bién dd ngd ra sé
ting dan theo thdi gian dé giy qua 4p G ngd vio cUa tang k€ ti€p.
- Néu thoi gian 13p 1ai cUa xung bang vGi chu ky cOng hudng thi bién db tin
hiéu ngd ra gan bang vai tin hi€u ngd vao, c6 dang hinh sin va thém dién 4p 1a
hin sin tat dan, khéng c6 10i cho cdc mach xung sO. Trong thuc t&€ mach nay
dugc dung d€ 10c nhi€u xung c6 bién db cao va tan s6 16n véi dién dp ngd vao
c6 dang hinh sin.
1.2.2 Ham tich phén:
Ham tich phan 12 mach ma dién 4p ra v,(t) ti 1& vGi tich phan theo thdi gian
cUa dién ap vao vi(t).
Ta co: Vo(t) = K vi(t) (1.6)
Trong d6 K 12 hé sO ti 1&.
Mach tich phan RC:
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Vi R _(\:/)0
% C
Hinh 1.12: Mach tich phan RC

Mach tich phan RC chinh 13 mach 10c thdp qua ding RC. Tan s6 cat cla
mach 10c la:
1
fc SRC (1.7)
Do vay dién 4p vao V; 12 ham bié€n thién theo thdi gian nén di€n 4p trén dién
tré R va tu dién C ciing 12 ham bi€n thién theo thdi gian. Ta c6:
Vi(t) = Vr(t) + V(D) (1.8)
Xét mach dién G trudng hop ngudn di€n dp vao Vi c6 tan sO f; rat cao so
vGi tan sO cat f.. Lic d6 dung khang X¢ s€ c6 tri sO rat nho do.
1

X
¢ 3 ic (1.9)
A ~ 1 1
. . b X -
Nhu vay: Neu f >> fc S RC thi R >> Xc 2 fic
Suy ra: Vr(t) >> V(1) vi dong i(t) qua R va C bang nhau.
Pién 4p d6i vGi tu C dugc tinh theo cong thic:
Ve é i(tydr (1.10)
Nhu vay dién 4p trén tu C ciing 1a di€n 4p ra tU d6 ta c6 di€n ra V(1)
Vo RLC Vitt)dt (1.11)
Vit
)
>t
:Ti
Vo(t)

b. Dién dp vao la tin hiéw ¥hgdviiohg

Khi dién dp vao 1a tin hid xung vupn c6 chil Ky 12 T; thi c6 thé xét ty 18
hang sO thoi gian  RC YeWd T1 K& 075 Thich cdc dang séng ra theo hién tugng
nap xa cUla ty. V(O N

=T/5

4
—

VO(t) A K hl

v, (0

\4
-

Khi >>T



14

Hinh 1.13: Dang séng vao va ra clla mach tich phan nhan xung vuéng

Gia thi€t dién 4p ngd vio 12 tin hi€u xung vudng d6i xUng chu ky T..

Né€u mach tich phan c6 hang sO thGi gian  RC rat nho so vGi T; thi tu
nap va xa rat nhanh nén di€n dp ngd ra V.(t) c6 dang gibng nhu dang di€n 4p
vao Vi(t).

~ , A , B ~ N\ . . T N N 2 « A ,
Neu mach tich phan c¢6 hang sO thOi gian gl thi tU nap va xa di€n 4p

theodang ham s® mii, bién dd dinh cUa di€n 4p ra thdp hon Vp,

Né€u mach tich c6 hang sO thoi gian rat 16n so v6i T; thi tu C nap rat
cham nén di€n 4p ra c6 bién d0 rat thap nhun dudng ting gidm di€n dp gan nhu
duOng thang.

Nhu vay, mach tich phan néu chon tri s6 RC thaichs hgp thi c6 thé slra
dang xung vudng & ngd vao thanh dang xung tam gidc G ngd ra. Néu xung vudng
d0i xUng thi xung tam gidc ra la tam gidc can.

1.2.3. Ham vi phan:

La ham ¢6 di€én ra c6 di€n dp ngd ra V(t) ti 1€ vGi dao ham theo thOi gian

cUa dién 4p ngd vao V().

Ta cé: Vo) K%Vi(z) (1.12)

Trong d6 K 1a hé s0 ti 1&.

Trong kY thuat xung , mach vi phan c6 tac dung thu hep dd rOng xung tao
ra cac xung nhon d€ kich cac linh kién di€u khi€n hay linh kién cong sudt khéc
nhu SCR, Triac..

a. Mach vi phan dung RC:
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Hinh 1.14: Mach vi phan RC
Mach vi phan dung RC chinh la mach 1Qc cao qua dung RC. Tan s0 cat
cUa mach 10c la:
1

fe > RC (1.13)

Vi vay dong dién i(t) qua mchj cho ra sU' phan dp nhu sau:
Xte mach dién 6 truGng hop ngudn di€n dp vao Vi(t) c6 tan sO f; rat

P 7,0 R - P » 1 N ey RN N ~
thapso vOi tan sO cat f.. Luc do f, << fe cVa O tan sO nay thi dung khing

X ¢6 tri sO rat 16n.
A 1
: Xe ——
Nhu vay: R << Xc 2 fiC
Suy ra: Vg(t) << V(t) vi dong dién qua R va C béng nhau
Hay : Vi(t) I V¢(b)
Dién 4p trén tu dién C dugc tinh theo cong thirc:

a®
Ve = (1.15)

Trong d6 q 1a dién tich nap cho tu:
. dvi(t)
C
i(t) %
Vay dién 4p trén dién trd chinh la dién 4p ra:

av. (1)
RC——= .
Vo) RCZL (1.17)

(1.16)

Ta c6 hang sO thoi gian ~ RC

b. Pién dp vao la tin hi€u xung vudng:
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Khi dién 4p vao 1a tin hi€u xung vudng c6 chu ky T; thi xét ti 1& hang s6 thoi
gian  RC so vOi T,d€ gidi thich dang séng ra theo hién tugng nap, xa cUa tu
dién.

Gid thiét CﬁénégA EO‘V‘F(FiEl #n hféu xung Vuong 91 xu‘ng 6 chuky T..

Néuﬁ;lgad]\?}f)hgrp&g | Vo dbRin| gmnf u',i %ﬁ%gﬁ%dong

i(t) qua dién tré R tao r!l dlién 4p Zidm theo ham 36 mii. Khi dién 4p ngd vao
bang 0' thi dau duong cU4 tu'ndi mass va tu sé xad dién am trén dién trd R. o)
ngd ra s€ c6 hai xung ngU'dc dau nhau va c6 bién d0 gidm dan.

Né&u mach vi phan%ﬁ@&l%thdl gian rat nho so v&i T; thi tu sé nap
xd dién rat nhanh cho ra 2 xung ngugc ddu nhung c6 d0 rOng xung rat hep

dudgc goi1 la xung nhOn.
NhU vay n€u thda min di€u kién cdu mach vi phan thi mach RC se ddi tin

hiéu tU xung vudng ddn%@%nhon luGng cuc nhu & hinh c.

Y
(of

1.3. Ham RC va ham RL
1.3.1. Ham RC
Co hai\;élach 1o¢ RC co ban l?ggnach loc thap di,qua va mach 10c cao di qua

weT
1

Hinh 1.16 a: Mach loc thap di qua A’Hinh 1.16 b: Pép Ung tan
SO 4

v

v

Hinh 1.17 b: Pap Ung tan
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Hinh 1.17 a: Mach loc cao qua

Trong c& hai mach 10c thap qua va mach 10c cao qua dung RC tan s6 dugc
tinh theo cong thUc:
1

o (1.18)
. Z2RC
O tan sb cat dién 4p ra Vo c6 bién do la:
Vi
V IR,
o = (1.19)
1.3.2. Ham R-L

NgUdi ta c6 thé diing dién trd R két hgp vGi cudn cdm L d€ tao thanh cic
mach 10c thay cho tu C. Do tinh chat cla L va C ngugc nhau doi v&i tan s nén
mach 10c thap qua va cao qua khi dung RL ¢6 cdch mac ngudc 1ai véi mach RC.

R

vi _L_ Vo Vi Vo
o 300, 0o 0 TAVAVAY T o)

Hinh 1.18a: Hinh 1.18 b:

Mach loc thap ding RL Mach loc cao ding RL

Hai mach 10c th@p qua va mach 10c cao qua dung RL ciing c6 ddp Ung tan
sO va c6 dang gidng nhu trong mach 1oc RC

R
fe 2L

2. Cac phuong phap bi€n doi dang xung
- Bi€n d6i xung Sin thanh xung vudng

(1.20)

- Bién d6i xung Sin thanh xung tam giac
- Bién d0i xung vudng thanh xung Sin
3.Cac mach xén-mach ghim
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Muc tiéu:
- Trinh bay dugc nguyén 1y cUa cdc mach xén, mach ghim.
3.1.Mach xén

Mach xén 1a mach cat di mOt phan cla dang dién 4p vao & trén hay & dudi
mOt mUc chudn nao dé. MGi lién hé gilta ngd vao va ngd ra cla mach xén
thudng c6 céc dang sau:

Vo
- \J’D
Vdo | _____
l
I
X )
! =f' Vde Vi
0 Vdc : 0 -
|
_____ | Vde
(a) (b)
Vo Vo
Vde2d——— =
! Ve _____4/’//////
I
! |
vde1 \ AL ! i
i o WVdc2 g 0 vdc -
i
1
_____ L vdel
(c) (d)
Vo Vo
.
Vdo2 t-----
|
|
' Vdo1 i
vdc ] v ! ! Vi
f - -
: g | Vdel Wdcz
|
,////,/’ Vdc
(e) (f)

Hinh 1.19. Pac tuy€n truyén dat cila mot s6 mach xén co ban
Dua vao cau tric mach xén gbm mach xén song song va mach xén noi ti€p.
- Mach xén song song 12 mach xén c6 phan t0 xén ndi song song v&i ngd
ra.
- Mach xén n6i ti€p 12 mach xén c6 phan t xén nbi noi ti€p vGi ngd ra.
3.1.1 Mach xén song song
Xét mach sau:
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Hinh 1.20. Mach xén song song
Goi Va la dién thé tai anode, Vk la dién th€ tai cathode. Mach trén cé hai
truOng hop xay ra:
- Trudng hop 1: Khi Va>Vk  Vi>Vdc, diode dan, so d0 mach trd thanh:
R

" AT AN E - »

. D — Vo= Vdc
.\"F]. _"..'T-{ .\"FG
vde L °°

.-

» J »

Truong hgp 2: Khi Va<Vk Vi<Vdc, diode ngung dan, so d6 mach tré
thanh:

R
— -
Va
) D , = Vo= Vi
Vi IR Vo
Vde
. d .
3.1.2 Mach xén ndi ti€p
Xét mach sau:
Va Vk
Vdc D “
Vi ¢
R> Vo

. '
Hinh 1.21. Mach xén noi ti€p
Goi Va la dién thé tai anode, Vk 12 dién thé€ tai cathode. Mach trén c6 hai
trudng hop xay ra:
- Trudng hop 1: Khi Va>Vk Vi>Vdc, diode dan, so d6 mach trd thanh:
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T
\"Fi \Vde } :} 1\‘;’0: ‘\"'ri - ‘\"'rdc
) Vo

.

= Vo= 0V

3.2.Mach ghim
3.2.1.Mach ghim dinh trén

* Cho mach hinh 1.22a, di€én dp Vi va Vdc nhU hinh 1.22b.
C W

&
—I- ]
Va .
v
Vi >R vo t
Vi J_.'il 0 11 12 13 14 15 "
-
X I Vdc ) RV S
(a) (b)

Hinh 1.22.Mach ghim dinh trén va dién 4p Vi, Vdc
GOi Va la dién thé€ tai anode, Vk 1a dién thé€ tai cathode va Vc 1a di€n 4p trén tu.
Gid s(, ban dau dién 4p trén tu Ve bang khong.
* Trong khodng thoi gian 0 < t < tl, ta thdy Va > Vk 1am diode dan, mach hinh
1.22a trd thanh:

_c —
I ]
Va 9§ /\'} R = Vo= Vdc ‘
- — > Vo Tu C nap qua diode nén day tuc thi, luc
vm e nay, Ve = Vi— Vo= Vm - Vdc
JJ"'_Vdc

* Trong khodng thoOi gian t1 <t < t2, ta thdy Va < Vk 1am diode ngung dan,
mach hinh 1.22a tr& thanh:



21

Tu C xa qua R. Do R rét 16n nén tu xa khong ding k€ nén Vc 13 hang sO trong
suOt khodng thoi gian tirt1 dén t2 dén Ve = Vm — Vdc

Ma: Vo= Vi — Vc= -Vm —(Vm - Vdc)=-2Vm + Vdc

* Trong khodng th0i gian 2 < t < t3:

—] |‘ ]

T Vi

Vm

£

Vdc 'J"

Ta c6: —Vi+Vc +Vak +Vdc= 0 suy ra Vak= Vi - Vc — Vdc

Do trong thQi gian trudc tu xa khong déng k€ nén tai thdi di€m t2 dién 4p trén
tu Vc= Vm — Vdc.

Suy ra Vak= Vi— (Vm - Vdc) - Vdc = Vm - Vm + Vdc — Vdc=0

Lic ndy, diode van ngung dan, Vo= Vi — Ve= Vm — (Vm — Vdc)= Vdc

* Ta lam tUoOng tuU cho cdc khodng thdi gian khéc.

TU nhitng trinh bay trén dién 4dp ra ¢6 dang nhu hinh 1.23:

"
F 3
Vm
t
0 t1 2 13 14 t5 -
WM ===
[
[ |
| |
W | |
& I :
|
Vm I |
I | f
Wdec - -— -
t
0 11 t2 13 " t5 i
{2¥m\dg) F———

Hinh 1.23. Gidn do xung
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3.2.2 Mach ghim dinh dudi

* Cho mach hinh 1.24a, di€n dp Vi va Vdc nhU hinh 1.24b.
W
C

[

W

Vo

\_7_1 0 t1 t2 13 t4 15

. ] i S i
(a) (b)
Hinh 1.24.Mach ghim dinh dudi va dién ap Vi,Vdc
GOi Vala dién thé tai anode, Vk 12 dién thé€ tai cathode va Vc la di€n 4p trén tu.
Gid sU, ban dau dién 4p trén tu Vc bang khong.
* Trong khodng thoi gian 0 < t < t1, ta thdy Vk > Va lam diode ngung dan,
mach hinh 1.24a tr& thanh:

< '
=1 =
o '
-—H—-—l
M ——
A
-

L 4

R

1|
!*i-l..
Al
<
o

Vm

Vdc

-

Tu C nap qua dién trd R c6 gid tri rat 16n nén nap khong dang k€.

Suy ra Vc =0V va Vo = Vi— Vc= Vi

* Trong khodng th0i gian t1 <t < t2, ta thdy Va > Vk lam diode dan, mach
hinh 1.24a tr@ thanh:

A

=
=
|
AT
-
o

Do d6 Vo = Vdc Tu C nap qua diode nén day tUc thi
lic nay Ve = Vi— Vo=-Vm - Vdc
* Trong khodng thoi gian 12 < t < t3:
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5
. ..-'a 1 > ‘;vr
o s I

Diode ngung dan, tu xd qua R nén khong ding k€. Do d6 Vc 12 hang sO trong
khodng thGi gian tU t2 dén t3 vad Ve= —Vm — Vdc
Ma: Vo= Vi—-Vcnén Vo= Vm + (Vm + Vdc)=2Vm +Vdc

* Trong khodng thOi gian 3 < t < t4:

_G_
Ly
Tk <
rd
Vm—l— Va ?R Vo
1
]‘Vd(} N

Ta c6: —Vi +Vc +Vka +Vdc=0 suy ra Vka= Vi— Vc — Vdc
Do trong thQi gian trudc tu xa khong dang k€ nén tai thdi di€m t3 dién 4p trén
tu Ve=-Vm — Vdc.
Suy ra Vka=Vi+ (Vm+ Vdc) —Vdc =-Vm + Vm + Vdc — Vdc=0
Do d6 diode van ngung dan.
Nén Vo= Vi- Vc=-Vm +(Vm +Vdc)
va Vo= Vdc
* Ta lam tUOng tuU cho cdc khodng thdi gian khic.
TU nhitng trinh bay trén dién 4p ra c6 dang:
v

Vm

Vm _‘
: 4 + 3
T P T t
2
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Hinh 1.25.Dié€n 4p ra clla mach ghim dinh duéi
3.3.Mach so sanh
a/ Pién th€ ngd ra bdo hoa:

LU

Hinh 1.26.Mach so sanh dién thé ngé ra bao hoa

Ta xem mach hinh 1.26
Tacé Vo= AV, = V,) = AEyv6i E = V, - V,
E, 14 di€én thé khic nhau gi(ta hai ngd vao va dugc dinh nghia:
E, = ( dién thé ngd vao + ) — (dién thé ngd vio - )
Do mach khong c6 ho6i tiép am nén: Vo= A.E,
Trong d6 A 12 d0 10i vong hé cla op-amp. Vi A rat 16n nén theo cong thUc trén
v0 rat 16n.
Khi Ed nhd, v0 dugc x4c dinh. Khi Ed vugt qud mot tri sO nio dé thi vO dat dén
tri sO
bdo hoa va dugc goi 1a VSat.. Tri s& cUa Ed tiy thudc vao mbi op-amp va ¢ tri
sO vio
khodng vai chuc pV.
- Khi Ed 4m, mach ddo pha nén v0=-VSat
- Khi Ed duong, tlc vI>v2 thi vO=+VSat.
Dién thé ngd ra bdo hoa thudng nhd hon dién thé ngudn tU 1 volt dén 2 volt.
P&y 1a
I+VSatl c6 thé khac |-VSatl.
Nhu vay ta thdy dién thé Ed t6i da la:

+ V.

+E G Jﬂju
-V

-E - A_Su

b/ Mach so sanh mUc 0: (tdch mUc zero)
* So sanh mUc zero khong ddo
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Dang mach

1\fl‘li':f':[] >—'7
+ W
Ri=

E; Vo
Hinh 1.27.Mach so sanh muc 0
Dién th€ ngd vao (-) dugc dung lam di€n thé chudn va E; 12 dién th&€ mudn
dem so sanh vGi di€n thé chudn dugc dua vio ngd vio (+)
Khi E; > Vs =0thi Vo=+V
Khi E; < V=0 thi Vo =-V
Dang séng E; c6 dang tam gidc thi dang song dau ra c6 dang

Vo
[ 3 '
K i
+T”I5a.t : +I"I5a1
_'.—
0 . .
E; 0 T
- at

Hinh 1.27.Dang séng mach so sanh murc 0

* Mach so sanh mUc zero ddo:

_‘\'me':[] + Vo

L e
77

Hinh 1.28.Mach so sanh mUec zero ddo
Dién th€ chudn V,; =0V dat 3 ngd vao (+). Pién thé so sanh E; dua vao ngd vao
().
Khl Ei > Vref = O thi V() = +Vsat
Khi E; < V=0 thi Vo =-V
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Vo
g Vo F')
+Weat ‘/
>+ Vsa
E, 0 t
Vot
‘vSa.t

Hinh 1.28.Dang séng mach so sanh muc zero ddo
c/Mach so sanh v&i 2 ngd vao cé dién th€ bat ky:

* So sanh mUc duong ddo va khong ddo:
- So sénh mUc dudng khong dao:

+ | Ver >—’—m
_/;g E; Ri=

L

7
Hinh 1.29.Mach mUc duong khong ddo

Pién thé chudn V., > 0 dat 3 ngd vio (-). Pién thé so sianh E; dua vao ngd vio
(+).

Khl Ei > Vref = O thi V() = +Vsat

Khl Ei < Vref = O thi Vo = 'Vsat

v n
& Vo Vo [
+TJ5 at g +v5at
0 E; 0 Tt
A
- 'viat
Vea| |

Hinh 1.30.Dang séng mach so sanh mtc duong khong dao

- So sanh mUc duong ddo
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-
T Y
Hinh 1.31.Mach so sanh mUc duong ddo

Dién thé chudn V,;> 0V dat 3 ngd vao (+). Pién thé so sanh E; dua vao ngd vao
(-).

Khl Ei > Vref = O thi V() = +Vsat

Khl Ei < Vref = O thi Vo = 'Vsat

Vo
4 Vo F Y

+vSat +v$-a‘t 1

k4

vref' vr!af

] E; ]
By
-Vaa | .
- W Sa

Hinh 1.32.Dang séng mach so sanh mtrc duong ddo
* So sdnh mUc 4m ddo va khong ddo:

l—r“

— + W

- R, Ri=
A

Hinh 1.33.Mach So sanh mtrc Am khong ddo

Dién thé chudn V., < 0V dat & ngd vao (-). Dién th€ so sanh E; dua vao ngd vao
(+).

Khl Ei > Vref = O thi V() = +Vsat

Khl Ei < Vref = 0 thi Vo = 'Vsat
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Vo

+V3.at _‘/_/'J

ad

Hinh 1.34.Dang séng mach So sanh mitc Am khong dao
- So sanh mUc Am dao

Hinh 1.35. Mach So sanh mirc Am ddo
Dién thé chudn V., < 0V dat 3 ngd vao (+). Pién thé so sanh E; dUa vao ngd vao
(-).
Khl Ei > Vref = O thi V() = +Vsat
Khl Ei < Vref = O thi V() = 'Vsat

4 Vo F Y Ve
—_— W st T Vst [
Vit /\
T - w =
. 0 E; Vo \\\// E\\/ _____ t
- g Vsa
Hinh 1.36. Dang s6ng mach So sanh mlrc Am dao
BAI TAP

1. Néu di€m khic nhau vé dang mach gilta cdc mach vi phan va mach tich phan.

2.Can phai biét cung cap nhiing y€u td dit liéu nao khi thi€t k&€ mach vi phan
hay mach tich phan?

3. Khi tan sO xung thay d0i, phdi lam gi d€ dang xung ra khong d6i?

4. Néu y nghia cUa cdc suOn tru@c va suOn sau xung vudng
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Thuc hanh:
I.Lap rap mach xén song song
1. Chudn bi dung cu, thiét bi, vat liéu
a. Thiét bi:
- bbng h6 VOM
- Mdy hién séng
- Ngulbn 12V
- Test board
b. Linh Kién:

STT Loai linh kién SO luong
1 Diode 20
2 | Dién tr@ céc loai 100

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién
Budc 2: Lap rdp mach




Budc 3: Kiém tra mach
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Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Dung dong hd do dién dp vio va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach

IL.Lap rap mach xén ndi ti€p
1. Chudn bi dung cu, thiét bi, vét liéu

a. Thiét bi:

- bbng h6 VOM
- M4y hién séng
- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 | diode 20
Pién tr& cic loai 100

2. Trinh tw thuc hién:




Budc 1: Ki€m tra linh kién
Budc 2: Lap rdp mach
Budc 3: Ki€m tra mach
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Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Diing dong h6 do di€n 4p vao va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach

III.Lap rap mach ghim dinh trén

1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- Pbng h6 VOM
- M4y hién séng
- Nguln 12V

- Test board

b. Linh Kién:

STT

Loai linh kién

SO luong
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1 | Tu dién céc loai 20
2 | Pién tr@ céc loai 100
3 | Diode 20

2. Trinh twthuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rép mach

Budc 3: Ki€m tra mach

Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Diing dong h6 do di€n dp vio va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach

IV.Lap rap mach ghim dinh duéi

1. Chudn bi dung cu, thiét bi, vat liéu
a. Thiét bi:
- Pbng h6 VOM
- Mdy hién séng
- Ngubn 12V
- Test board
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b. Linh Kién:

STT Loai linh kién SO luong
1 | Tu dién céc loai 20
2 | Dién tr@ céc loai 100
3 | Diode 20

2. Trinh twthuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rap mach

Budc 3: Kiém tra mach

Budc 4: KEt n6i mach v&i ngudn di€n

Budc 5: Dung dong hd do dién dp vio va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach

V.Lap rap mach so sanh

1. Chudn bi dung cu, thiét bi, vat liéu
a. Thiét bi:
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-Pong h6 VOM
- Mdy hién séng
- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién S6 luong
1 | Tu dién céc loai 20
2 | bién trd céc loai 100
3 |IC741 20

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rdp mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn dién

Budc 5: Dung dong hd do dién 4p vio va ra clla mach

Budc 6: Dung mdy hién séng do tin hi€u vao va ra cla mach

BAI 1

CAC MACH TAO XUNG CO BAN
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MA BAI: MD18-02

Muc tiéu:

- Hi€u duoc nguyén tac hoat ddng cic mach tao xung

- Lap rdp dugc cdc mach tao xung.

- Rén luyén tinh can than, ti mi.

NOi dung chinh :
Khai niém chung
Muc tiéu:

- Trinh bay dugc khdi ni€ém chung vé cdc mach tao xung.

Céc mach tao xung cO ban nhat 1a cic mach tao xung vudng dugc goi
chung 1a mach dao dOng da hai. C6 ba loai mach dao ddang da hai la:

- Dao d0ng da hai luGng On (bistable — multivibrator) ( con goi la
machFlip-Flop, mach 18t hay bap bénh): mach c6 hai trang thdi va hai trang thai
déu On dinh.

- Dao d0ng da hai don 6n ( Monostable Multivibraor) (con g0i 12 mach
dinh thi): mach c6 hai trang théi, trong d6 mOt trang thai 6n dinh va mOt trang
thai khong On dinh goi 1a trang thai tao xung

- Dao dOng da hai phi On (astable Multivibrator): mach c6 hai trang thai va
cd hai trang thai déu khong On dinh con goi 1a mach tu dao dOng.

Mach dao dOng da hai dung BJT dua vao sU nap di€én va su xa dién cla
tu dién k&t hgp vGi ddc tinh chuyén mach cla Transistor.

Ngoai ra mach dao dOng da hai dugc tao ra tU cdc linh kién nhu op-amp, IC555,
cdc cOng logic, ....

Trong kY thudt xung, d€ tao ra cic dao dOng khong sin ngudi ta thudng
diing cdc bd dao dOng tich thoit. V€ nguyén tac, bat ky mbt bd dao dOng khong
di€u hoa nio ciing dugc coi 12 mOt dao ddng khdng sin. Trong cic bd dao ddng
sin ngoai c4c linh ki€n dién t(, trong mach con c6 mach dao dOng gdm hai phan
t phdn khang 12 cuOn day (L) va tu dién (C) Trong céc b0 dao dOng tich thoat
phan t{ tich trt ning 1Uong dugc nap di€n va sau dé nhO thi€t bi chuyén mach
né phéng di€n dén mOt mlc x4c dinh nao d6 rb6i 1a dugc nap dién. Néu viéc
phéng dién dugc thuc hi€én qua di€n trd thi gan nhu toan b ning lUgng duodc
tich luy déu dugc tiéu hao dudi dang nhiét. Nhu vay mach dao dOng tich thoat
thuOng gOm hai phan tU chinh d6 1a: Cudn day (L) va dién tré (R) hodc tu dién
(C) va dién trG (R). Thong thudng mach ding R, C 14 chl yéu.

Mach dao dOng da hai 1a mach dao dOng tich thodt tao ra cic xung vuong.
Mach c6 thé€ cong tic & ba ché do:
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- Ché d0 tu dao dOng goi 1a trang thai tu kich ( Khong On ).
- Ché d0 dong bd (Pon 6n).
- Ché d6 dgi (LuGng 6n ).

1. Mach dao dOng da hai khong trang thai bén

Muc tiéu:

- Trinh bay dudgc nguyén tac hoat ddng clla mach dao dOng da hai khong
trang thdi bén.
1.1.Mach co ban
Mach dao dOng da hai khong trang thdi bén 12 mach dao dOng tich thoat diing R,
C tao ra cdc xung vudng hoat dOng & ché do tu dao dOng.

a. SO do mach:

Trong mach dao dOng da hai khong trang thai bén ngUJi ta thuOng diing
céc tranzito Q,, Q, loai NPN. Cdc linh kién trong mach c6 nhitng chUc ning
riéng, gép phan lam cho mach dao ddng. Céc tri sO cUa céc linh kién R ca C c6
tic dung quyé€t dinh dén tan sO dao dOng cla mach. Cic dién trd R,, R; lam
gidm 4p va ciing 1a dién trd tdi cdp ngudn cho Q;, Q4. Céc dién trd R, R; ¢6 tic
dung phan cuc cho céc tranzito Q;, Q,. Cac tu C;, C, c6 tac dung lién lac, dua tin
hiéu xung tU tranzito Q, sang tranzito Q, v ngUgc 1ai. Hinh 2.1 minh hoa cdu
tao cla mach dao dOng da hai khong On dung tranzito va cdc linh kién R va C .

» » » =T

Ay

R1 =] =L R4

1 o2

> i
E

=N
o2

Hinh 2.1: Mach dao ddng da hai khong trang thai bén

Mach trén Hinh 2.1 ¢6 cdu triic dOi xUng: cdc tranzito cling thong sO va cling
loai (hodc NPN hodc PNP), cdc linh kién R va C ¢6 cuing tri sO nhu nhau.

b. Nguyén Iy hoat dOng

Nhu da néu trén, trong mach trén Hinh 2.1, cdc nhanh mach c6 tranzito Q, va
Q. d6i xUng nhau: 2 tranzito cting thong s va cling loai NPN, céc linh kién dién
tr@ va tu dién tuong Ung c6 cung tri s6: R, = Ry, R, = R;, C, = C,. Tuy vay, trong
thuc t€, khong th€ c6 cic tranzito va linh kién dién trd va tu dién giOng nhau
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tuy€t dbi, vi chiing d€u cé sai sO, cho nén khi cdp ngudbn Vce cho mach di€n, sé&
c6 mOt trong hai tranzito dan trudc hoac dan manh hon.

Gid sU phan cuc cho tranzito Q, cao hon, cuc B cla tranzito Q, c¢6 di€n 4p
duong hon dién 4p cuc B cUa tranzito Q,, Q, dan trudc Q,, 1am cho dién 4p tai
chan C cla Q, gidm, tu C, nap dién tU ngudn qua R,, C; dén Q, vé& am nguOn,
lam cho cuc B cla Q, gidm xulng, Q, nhanh chéng ngung dan. Trong khi do,
dong Iy, ting cao dan dén Q, dan bdo hoa. Pén khi tu C, nap day, dién 4p
duong trén chan tu ting dién dp cho cuc B cla Q,, Q, chuyén tU trang théi
ngUng dan sang trang thai dan dién, trong khi dé, tu C, dugdc nap dién tU ngudn
qua R; dén Q, vé am nguOn, 1am di€n 4p tai chan B cla Q, gidm thap, Q, tU
trang thai dan sang trang thdi ngung dan. Tu C, xa dién qua mOi n6i B-E cla Q,
lam cho dong Ip, tdng cao lam cho tranzito Q, dan bio hoa. Pén khi tu C, nap
day, qu4 trinh dién ra ngugc 1ai.

c. Dang séng O cdc chan:

Vel
+ 1 | i !
1
/ /! ..
i i
[} 1
Clg :
i i
' | ) '
oo 11 . ' :
i i ! :
! i I [
v i | ' i
‘g ! ! ] :
! i I I
1 i I |
¢ Voo {—l'
i 1
0.3 i
-Vee

vl:ﬂ -~

0.2
Hinh 2.2: Dang tin hiéu tai cac chan
Xét tai cuc B, khi T1 dan bdo hoa Vi 0.8V . Khi T, ngung dan thi tu C x3
dién 1am cho dién 4p tai cuc B, c6 dién dp 4m va dién 4p Am nay gidm dan theo
ham sO mii.
Xét tai cuc C, khi T, dan bdo hoa V¢, 0.2V con khi T) ngUng dan thi dién
dptai Vo;  Vee. Dang séng ra & cuc C la dang séng vudng.
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Tuong tu khi ta xét & cuc B, va cuc C, thi dang séng & hai cUc nay clng
dang v&i dang séng & cuc B, va C,nhung ddo pha nhau:

Vi trén cuc C cUa 2 tranzito Q, va Q, xuat hién céc xung hinh vudng, nén
chu ky T dugc tinh bang thoi gian tu nap dién va x3 dién trén mach.

T=(t; + t,) = 0,69 (Ry. C, + R;. Cy) @2.1)
Do mach c6 tinh chat dOi xUng, ta cé:
T=2x069.R,.C, = 14R,.C, 2.2)
Trong do:

t,, t,: thOi gian nap va xa di€n trén mach
R, Rs: dién trd phan cuc B cho tranzito Q, va Q,
C,, C,: tu lién lac, con goi 12 tu hobi ti€p xung dao dOng
TU dé, ta cé cdng thic tinh tdn sO xung nhu sau:
1 1
f= T =06®,C, R,C, (2.3)
1 1
=7 14R®,0
1.2. Mach doi tan s6
Mach dao dOng da hai khong trang thai bén c6 thé thay ddi tan sO 1a mach dao
dOng tich thoat dung R, C tao ra cdc xung vudng hoat ddng & ché do tu dao dOng
va thay d6i tan s bang bién trd VR.

Q1:j
—l Q2

Hinh 2.2: Mach dao d®ng da hai khong trang thai bén ddi tan s6

Trong mach trén Hinh 2.2, cdc nhanh mach c6 tranzito Q; va Q, d0i xUng
nhau: 2 tranzito cling thong sO va cuing loai NPN, cdc linh kién dién tré va tu
dién tuong Ung cé cung tri sO: R, = Ry, R, = Ry, C; = C,. Tuy vay, trong thuc t&,
khong th€ cé cic tranzito va linh ki€én dién trd va tu dién giOng nhau tuyét doi,
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vi chiing d€u c6 sai sO, cho nén khi cdp ngudn Vcc cho mach dién, sé c6 mot
trong hai tranzito dan trudc hodac dan manh hon.

Gid sU phan cuc cho tranzito Q, cao hon, cuc B cla tranzito Q, c¢6 di€n 4p
duong hon dién 4p cuc B cUa tranzito Q,, Q, dan trudc Q,, 1am cho dién 4p tai
chan C cla Q, gidm, tu C, nap dién tU ngudn qua R,, C; dén Q, vé& am nguOn,
lam cho cuc B cla Q, gidm xulng, Q, nhanh chéng ngung dan. Trong khi do,
dong Iy, ting cao dan dén Q, dan bdo hoa. Pén khi tu C, nap day, dién 4p
duong trén chan tu ting dién dp cho cuc B cla Q,, Q, chuyén tU trang théi
ngUng dan sang trang thai dan dién, trong khi dé, tu C, dugdc nap dién tU ngudn
qua R; dén Q, vé am nguOn, 1am di€n 4p tai chan B cla Q, gidm thap, Q, tU
trang thai dan sang trang thdi ngung dan. Tu C, xa dién qua mOi n6i B-E cla Q,
lam cho dong Ip, tdng cao lam cho tranzito Q, dan bio hoa. Pén khi tu C, nap
day, qu4 trinh dién ra ngugc 1ai.

Khi thay d6i bi€n trd VR thi tan sO sé thay doi.

Xét tai cuc B, khi T1 dan bio hoa Vy 0.8V . Khi T, ngung dan thi tu C x3
dién 1am cho dién 4p tai cuc B, c6 dién dp 4m va dién 4p Am nay gidm dan theo
ham sO mii.

Xét tai cuc C, khi T, dan bdo hoa V¢, 0.2V con khi T) ngUng dan thi dién
dptai Vo, Vee. Dang séng ra & cuc C la dang séng vudng.

Tuong tu khi ta xét & cuc B, va cUc C, thi dang séng & hai cUc nay cung
dang v&i dang séng & cuc B, va C,nhung ddo pha nhau:

Vi trén cUc C cUa 2 tranzito Q; va Q, xudt hién c4c xung hinh vudng, nén
chu ky T dugc tinh bang thoi gian tu nap dién va x3 dién trén mach.

T =(t; +t;) = 0,69 ((VR+R;). C; +(VR+ R3). Cy)

(2.1)
Do mach c6 tinh chat d6i xUng, ta cé:
T=2x0,69.(VR+R,).C, = 1,4(VR+R;5). C,
(2.2)
Trong do:
t,, t,: thOi gian nap va xa di€n trén mach
R,, Ry: dién tr& phan cuc B cho tranzito Q; va Q,
C,, C,: tu lién lac, con goi 12 tu hoi ti€p xung dao dOng
TU dé, ta c6 cdng thlc tinh tdn sO xung nhu sau:
1 1

f=7 =069(VR R,C, VR R,C,) (2.4)

1 1
=T 14((VR R,).0)

f
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1.3. Mach doi chu trinh
P& thuc hién mach dao ddng da hai khong 6n ding cOng logic, ngudi ta c¢6 thé
thuc hién bang nhi€u cdch khac nhau trén cd s& 2 mach ddo.

a .Mach ding cOng NOT (cOng a”&)’g):

— °Q

Hinh 2.3: Mach dao ddng dung hai cdng ddo

Trong Hinh 2.3, ngd ra clla cGng ddo 1 dugc nGi dén ngd vio cla cOng ddo
2 va ngd ra cUa cOng ddo 2 dugc ndi trd 1ai ngd vao cla cOng ddo 1 qua tu lién
lac C. Viéc chuyén d6i trang thdi clla mach dugc thuc hién nhG qué trinh nap
xa cUa tu C qua di€n trd R tao thanh dudng vong hoi ti€p duong kin.

Gia st, cOng ddo 1 ¢c6 Q = 1 thi cOng ddo 2 c6 Q= 0, do dé, lic nay tu nap
dién qua R dén khi tu C nap day dién dp ngd vao cOng ddo 1 ting 1én mUc cao,
ngd ra Q = 0 tdc dOng d€n ngd vio cOng ddo 2 1am ngd ra Q= 1, dién 4p trén tu
ting, tU xa diién qua R d€n khi hét di€n, dién 4p ngd vao cOng ddo 1 ldic nay
gidm thap, Q chuyén sang trang thdi Q=1 tic dOng ngd vao cOng ddo 2 lam cho
Q=0.

Qua trinh c( thé ti€p tuc dién ra, mach thuc hién chlc ning tu dao dOng.

Chu ky xung ra T = 2,3RC (2.5)
U 1 1
Tan sO xung f = 7 = 23RC
b . Mach ding cOng NAND: R

(2.6)

L
Tl g

Hinh 2.4: Mach dao ddng da hai dung hai cdng NAND

Mach trong sO d0 Hinh 2.4 ¢6 2 ngd vao ndi tat nén thuc chat ciing giOng
nhu cOng ddo.
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Ng6 ra cla cOng NAND 1 c6 Q dugc ndi véi ngd vao cOng NAND 2 va
ngUdc 1ai ngd ra cla cGng NAND 2 c6 Q dudc ndi dén ngd vao cla cOng
NAND 1, tao thanh m6t mach vong kin hoi ti€p duong. Tu C va dién trd R ding
d€ xdc 1ap tan sO cla mach.

Trong thuc t€ con c¢6 nhi€u cich tao mach dao ddng da hai khong On ding
IC, céc linh kién R, C va thach anh d€ c6 tan s6 dao ddng 6n dinh. Ching ta cé
th€ tham khdo trong cdc tai li€u vé mach dién t& co ban va vé mach IC sO khic.

2. Mach dao ddng da hai mOt trang thai bén

Muc tiéu:

- Trinh bay dudgc nguyén tac hoat ddng cla mach dao dOng da hai mOt trang théi
bén.

2.1. Mach co ban

a. SO do mach:

D& dé dang phan biét gilta mach dao ddng da hai khong Gn va dao déng da
hai don 6n, ngUdi hoc can chi y cich mac céc linh kién trén mach.

% Rc1 § Rb2 § Rb1 ? Rc2
£ %

1S

Hinh 2.5: Mach dao dOng da hai don 6n
+ Mach dao dbng da hai don 6n ciing ¢6 2 trang thdi dan bio hoa va trang
thdi ngUng dan nhung c6 mOt trang thdi On dinh va mOt trang thdi khong On dinh.
+ O trang thdi binh thudng, khi dién 4p c&p ngudn, mach sé gilt trang thdi
nay né€u khong cé su tic dOng tU bén ngoai. Khi ngd vao nhan mOt xung kich
thich thi ngd ra s& nhan dugc moét xung c6 d0 rOng tuy thudc vao tham s cla
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mach va tham sO nay c6 th€ dinh trudc, nén mach con dugc goi 1a mach dinh
thdi, sau thOi gian xung ra mach s€ tu tr& v€ trang thdi ban dau.

b. Nguyén li hoat dOng clUa mach

- Khi cap ngudn cho mach:

Vce cap dong qua dién trd Ry, 1am cho di€n 4p tai cuc B cla Q, ting cao
hon 0,6V dan dién bio hoa dién 4p trén cuc C clla Q,  OV. POng thdi dién trd
R, nhan di€n dp am -Vg dat vio cuc B tranzito Q, ciing v&i di€n 4p Vcc 1ay tur
dién trd Ry, 1am cho cuc B tranzito Q, ¢6 gid tri nh® hon 0,3v tranzito Q, ngUng
dan, dién 4p trén cuc C clla Q, ting cao  V...tu C, dugc nap dién ttr ngudn qua
dién trd R, qua mOi ndi BE cla Q,. Mach gilf nguyén trang thai nay n€u khong
c6 xung am tac dOng tU bén ngoai vao cuc B Tranzito Q, qua tu C,.

- Khi ¢6 xung am tdc dOng vao cuc B cUa Tranzito Q, lam cho Q, tU trang
thdi dan bao hoa chuyén sang trang thdi ngung dan, dién dp tai cuc C Q, ting
cao, qua tu lién lac C, lam cho dién 4p phan cuc B,Q, ting cao lam cho Q, tu
trang thai ngUng dan sang trang thdi, lic ndy tu C, xd dién qua Q, Iam cho dién
4p phan cuc B cla Q, cang gidm, tranzito Q, chuyén tU trang thdi dan sang
trang thai ngung dan, ldc nay dién thé€ tai cuc C cla Q, ting cao qua tu C, lam
cho dién 4p tai cuc B cla Q, ting, tranzito Q, dan bdo hoa. Mach duogc chuyén
trang thai Q, dan bio hoa.

- Khi cham dUt xung kich vao cuc B cla Q,, tu C, nap dién nhanh tU R, qua
ti€p gidp BEQ,, 1am cho dién dp tai cuc BQ, ting cao Q, nhanh chéng chuy&n
trang théi tU ngung dan sang trang thai dan bio hoa, con Q, chuyén tU trang thai
dan sang trang thai ngung dan trd vé trang thai ban dau.

Dang song \t/ai cac chan:

T :
4

|
|
V. A | :
Bl I I
0.8" — ! >t
C. | !
-V xa |
cc I |
| : |
|
Vc1 A AV |I
CcC |
|
— s
0.2" : | I >t
|
A |
ch : | I
Y
1 cc
|
|
I »
|

0.2" i
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Hinh 2.6: Dang séng & cic chan ra
c.Diéu kién lam viéc cla mach don On:
+ Ché€ dd phan cuc: PAm bdo sao cho tranzito dan phdi dan bio hoa va
trong s0 d0  Hinh 2.5 Q, phdi dan bao hoa nén:

_ Vee Vceesat Vee

ICZ - Rc2 Rc2 VOI (VCE sat 0,2V) (27)
Vee Vbesat Ve ,.

IBZ - Rb2 Rb2 VOI (Vbe sat 097V) (28)
Ic2 Ic2 . Ic2

Ig, > < < thuOng chOn I, =k <

sat
(k1ahé sObaohoasauvak=2 4)

+ ThOi gian phdn cdch: 1a khodng thGi gian nhd nhat cho phép gilta 2 xung
kich m3. Mach dao dOng da hai don 6n c6 th€ lam viéc dugc. Néu céc xung kich
thich lién ti€p c6 thOi gian qui ngdn s€ 1am cho mach dao ddng khong lam viéc
dudgc trong truOng hgp nay ngudi ta n6éi mach bi nghén.

Néu goi: T;: 12 thOi gian 13p 1ai xung kich

T,: 1a thGi gian xung
Ty: 12 thOi gian phuc hoi

Taco: T, >T,+T, (2.9)
d. Cdc théng sO ky thudt co ban cla mach:

- DO rOng xung 1a thOi gian tao xung & ngd ra mach c6 xung kich thich, phu
thuQc chU y€u vao tu hoi ti€p va dién trd phan cuc Ry,.

Ta c6 cong thlc sau:

t. = 0,69 R,.C, (2.10)

- ThOi gian hOi phuc 1a thGi gian mach chuyén tlr trang thii xung tr@ vé
trang thai ban dau, phu thudc chl y€u vao thdi gian nap di€n qua tu.

Vi trong thuc t€ sau khi hét thOi gian xung mach khong tr& v€ trang thai ban
dau ngay do tu C,nap di€n qua R, ting theo cong thic

nap — Rcl-Cl
Tu nap day trong thdi gian 5 , nhung thuOng chi tinh T, =4.R,
(2.11)
D06 rOng xung: t=t, + t, (2.12)

sat sat
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- Bién d0 xung ra:
O trang thdi On dinh, Q, ngung dan, Q, bao hoa nén ta cé:

Vcl Vcc
Vc2 = Vce sat 0,2 Vv
Rb2
VC = Vcc o oA X
g Rcl Rb2

Nhu vay, bién d0 xung vudng am do Q, tao ra:
Vi=V.-02v V.
va bién dd xung vudng dudng do Q, tao ra:
V,=V,-02v V,

2.2. Mach cai ti€n

Voo

- - ‘ ]
Bol § BcoE
VRS WE1
cl C&
S 1

o (B— T{D v

= .

Hinh 2.7: Mach dao dOng da hai don 6n st dung bién trd di€u chinh
Mach dién st dung 2 bi€n tré VR1 va VR2 v&i muc dich 1a di€u chinh dugc tan
sO va chu kY.

3. Mach dao ddng da hai hai trang thai bén
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Muc tiéu:
- Trinh bay dugc nguyén tac hoat ddng clla mach dao dOng da hai hai trang thai
bén.
3.1.Mach luéng 6n (flip-flop) co ban
DE tao mach flip - flop chi cdn mac 2 cOng NOT chéo nhau nhu hinh 4.7

Hinh 2.8: Mach Flip Flop co ban
Khi dugc cap di€n, néu ngd ra Q = 0 thi ngd vao B = 0 qua mach ddo 1am
0 =1 va mach On dinh & trang thdi nay. Mach ciing c¢6 thé & trang thai ngudc
laila Q=1 va Q =0 ciing dugc 6n dinh
NhU vay mach c6 hai trang thai 6n dinh theo nguyén 1f mach da hai luGng
On
PE c6 th€ chon trang thdi cho mach, ngudi ta c6 thé dung cic cOng
NAND hay NOR va goi 1a RS Flip -Flop
3.2.Cac phuong phap kich d6i trang thai
a. Mach RS Flip Flop:

PE di€u khién chon trang thdi ngudi ta ding cOng NAND c6 hai ngd
vao .MOt ngd vio nhan hoi ti€p va mOt ngd vao con 1ai d€ di€u khi€n
Mach FF hinh 2.14 dung hai cGng NAND va hai cGng NOT

s o—o—+ [T,
4_|_\_ ¢ o
R ) [>o | v

Hinh 2.9: RS Flip-Flop diing c6ng NAND

Hai ngd dugc goi la set (S) va reset (R)
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Hai ngd ra dugc g0i 1a khong ddo (Q) ddo Q

NéuS=1,R=0,thingdraQ=1, 0 =0 (nhu hinh vé)

NéuS=0,R=1,thi ngdra Q =0, 0=1 (nhu hinh vé)

Gid s & trang thai nhu hinh vé ta cho S = 0, mach van gilf nguyén

trang thai

Tém 1ai ngd ra Q va @ chi dGi trang thai hai ngd vao cung d0i trang thdi Q

cling trang thai v6i S va Q cling trang thdi véi R

R

Q

QNP=

Q
1
0

Khong doi

— | O~V

O|l~|Oo|~|R

Cam

b. Mach RS FLIP - FLOP:
Trong mach RS flip-flop (Hinh 2.14) Néu bd di NOT & ngd vao thi mach
van c¢6 nguyén li nhu mach flip-flop nhung hoat ddng ngugc 1ai

Hinh 2.10: Ky hi€u va bang su that Rs Flip Flop

o

QS R Q 0.
o 1 [FT 0
1 0 0 L
1 1 Khong|d@i
0] 0 | «oClm )

1

Hinh 2.11: Ky hi€u va bang su that

Trang thai cAm trong RS flip-flop 1a §=0, g = 0 vi theo 1i ludn lic nay & ngd ra
Q =0va 0 =1 ngudc lai vGi nguyén li mach 1uGng Gn nén g0i la trang thdi cdm
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4. Mach dao dong blocking

Muc tiéu:

- Trinh bay dudgc nguyén tac hoat ddng clla mach dao ddng blocking.

Mach dao ddng blocking c6 nguyén tac hoat ddng kha don gidn, mach dugc sU
dung rOng rii trong cic b0 ngudn xung ( switching ), mach c6 cdu tao nhu sau :

1)

b

= .‘!
.-_'_‘__ "I

1 —— .- -
|

||}

Hinh 2.12: Mach dao dOng blocking

Mach dao dOng blocking bao gOm :
* Bi€n 4p : GOm culn s0 cap 1-2 va cudn hoi ti€p 3-4, cudn th(r cap 5-6
» Transistor Q tham gia dao dOng va déng vai trd 12 den cong xudt ngdt md tao ra
dong
dién bi€n thién qua cudn so cap.
« Trd dinh thién R1 (12 dién trd moi )
* R2, C2 12 dién trG va tu dién hoi ti€p

C6 hai ki€u mac hoi ti€p 1a hoi ti€p duong va hoi ti€p am, ta xét cdu tao va

nguyén tac hoat
dOng cUa tUng mach.
5. Mach tao xung dung Op-amp
Muc tiéu:
- Trinh bay dudgc nguyén tac hoat ddng clla mach tao xung ding Op-amp.
5.1.Mach dao ddng 2 trang thai bén



L _Vo=+Vce

|

C 5

R1

I
1
< e
]
o]
B Tl v

7 R2

Mach dao dOng 2 trang thai bén ding Op-amp d€ cho ra tin hi€u vuéng.
SO d6 c6 hai mach hoi ti€p tir ngd ra vé hai ngd vao. C du phan 4p RC hoi ti€p
v€ ngd In-, cau phan 4p R1 —R2 hoi ti€p vé ngd In+.
DE gidi thich nguyén 1y mach ta gid st tu C chua nap di€n va Op-amp dang O
trang thai bdo hoa duong. Lic nay, cu phan d4p R1 — R2 dua di€n 4p duong vé
ngd In+ v&i mUc dién dp l1a: VO = +VCC

v =+VC“'1{.1121{,_ = Va(V; >0V)
Trong khi d6, & ngd In- c6 di€n 4p ting dan 1én t&r OV, dién 4p ting do tu C nap
qua R theo quy ludt ham s6 mi v6i hang sO thdi gian 12 T =RC

Khi tu Cnapcé V,, V, thi Op-amp van G trang thdi bdo hoa duong. Khi tu C
nap dén mlc dién dp V,, V, thi OP-AMP d0i thanh trang thai bio hoa Am, ngd
ra c6 VO = -VCC. Liic nay cdu phan 4p R1 — R2 dua di€n 4p am vé ngd In+ véi
mUc dién 4p la:

Vi = _VCCI—R.lj-ER__. = Ve (V; <0V)

Trong khi d6 & ngd In van con dang 3 mUc dién 4p dudng vi tri sO:

- ) R,

Vi _H“'l{ +R,

do tu C dang con nap dién. Nhu vay Op-amp s€ chuy€n sang trang thai bio hoa
am nhanh cho canh xung vudng thang dimg. Tu C biy gid s& xa dién dp duong
dang nap trén tu qua R1 va tai & ngd ra xudng mass. Khi tu C xa dién 4p duong
dang c6 thi V,, van & mUc dién 4p 4m nén Op-amp van G trang thdi bio hoa am.
Khi tu C xa hét dién 4p duong s& nap dién qua R d€ c6 dién 4p Am dang c6 do
ngd ra dang & trang thdi bao hoa 4m chi€u nap bay gi® ngudc v&i chi€u dong
dién nap trén hinh vé.
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Khi tu C nap dién 4p am dén mlc V,, V,, (ngd In- nhd hon ngd In+) thi Op-amp
lai dGi thanh trang thdi bio hoa duong vé ngd ra c6 VO = +VCC.

Mach di trd 1ai trang thai gid thi€t ban dau va hién tuong trén c( ti€p dién lién
tUc tudn hoan.

b. Dang séng & céc chan:

V n-
&

Vi
V in—‘l

Val [

L 4
—t

Vil
Vo, 11

vt

cc

N L

cd

MUec giGi han dién 4p ngd ra la:
\'?[]ma.x e +\‘;CC

Vimin = -Vee
MUc gidi han di€n 4p & hai ngdvao la:
VR

R, +R,
I _ T l{:

Ve = Ve R, +R,
Dang dién & ngd vao In” 1a dang tam gi4c. ThOi gian dién dp & ngd vao In" ting
tU VB 1én VA 1a Op-amp 6 trang thai bdo hoa duong, ThOi gian dién dp & ngd
vao In" gidm tU V, xubng Vi 12 Op_amp 3 trang thi bio hoa duong. Dang dién
4p G ngd In* va ngd ra la trang thdi xung vudng dOi xUng. Chu kY cla tin hiéu
dugc tinh theo cong thUc

Vi =
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R, +2R,
R,

Suy ra tan sO cUa tin hi€u xung dugc tinh theo cong thlc

gl
:

T=2R.CLn

TruOng hgp dac biét:
R,=2R; = T=2R.CLn2
=2.R.C.0,69

1 1
2.069RC  L4RC

R,=R, = T=2R.CLn3
=2R.C.1,1
1
22RC

5.2.Mach hoi ti€p bang diode
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01
IN4148

+31

Rl Rz

— 11— — 10K
15K 34[\]\A QUTPUT
Cl 2 P
| SET OUTPUT

C
@,1
63 ol
g2 T R3 R8
6, 8K 1K
RS [ R
10K | | 10k R4

P& chinh mach trude tién dét con trugt cla R7 tai diém nbi vdi dau ra
KDTT, bay gi0 chinh R4 d€ khong c6 dao dOng, sau d6 thay d0i R4 that cham
cho dén khi
bat dau xuat hién dao dbng. Lic nay tin hiéu sin ra c6 bién d0 khodng 500 mVP-
P hay 170 mV hiéu dung va qu4 trinh can chinh d& hoan tat. Khi d6 R7 c¢6 thé
dung d€ thay d6i tin hi€u ra tU 170 mV dén 3 V hi€u dung vdi d6 méo khong
dang k€.

Céc mach trong 2 sO db trén dung 1am by dao dOng tan sO cO dinh rat tOt
nhUng
khong th€ tao ra nhi€u tan s khac nhau do khé thay dGi cung lic ba hay bOn
thanh phan cUa cau T kép. Tuy nhién, bang cich ghép mach 1oc Wien vGi KDTT
¢6 thé tao ra mach dao dOng nhi€u tan sO khic nhau .

Tan s0 ra cUa cdc mach nay c6 th€ thay d0i mudi 1an nhd bd bién trd doi R2
va R3, cdc mach nay chi khdc nhau G cich tu dOng di€u chinh bién d0. Trong cic
s0 d0, mach 1oc Wien gdm R1-R2-R3-R4 va C1-C2 n0i gilta dau ra véi dau vao
khong ddo cla KDTT va mOt cdu phan 4p tu dOng di€u chinh bién d0 noi gilra
dau ra vOi dau vao ddo. Cau Wien thuc chat 1a mOt mach suy gidm phu thulc
tan s c6 hé sO suy gidm 1a 1/3 tai tan sO trung tim. Do d6 d€ c6 dugc séng sin
it méo thi phan di€u chinh bién d0 clia mach ludn tu dOng thay d6i d€ bdo dam
duy tri d0 10i toan phan clia mach gan bang 1.
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6. Mach dao dOng tich thoat dung UJT

Vee

6.1. Nguyén ly
Gid s, dién 4p trén tu tai thoi di€m ban dau bang khong. Khi nay, ta cdp ngudn
Ve, dién thé Vi =0V
— (Hiﬂ—i_H])

" Ry+R +R,,+R,
=V, <V,

V

B

flaa

Suy ra, diode D bi phan cuc nghich nén dong Iz nh® suy ra dién 4p Vg, = Ig.R,
nh0, di€n 4p Vg, = Ve - Iz.R, 16n. POng thoi tu C nap qua R 1am dién 4p Vi ting
dan. Téi mOt lic ndo d6 Vg dl 16n 1am diode phan cuc thudn.

Diode dan Iam cho Rg; gidm nén dong I ting 1Gn lam cho Vg, ting, Vi,

gidm. POng thOi do Ry, gidm do d6 dién thé tai V gidm.Lic nay, tu xa qua
diode, qua Rg; va qua R; xuOng mass 1am di€n thé Vi gidm.Tdi moOt liic nao d6
dién thé Vi d0 nho 1am cho diode tat. Liic d6, I 1ai gidm vaqu4 trinh c 18p di
lap 1ai. Sau day la dang dién ap Va1, Ve vaVg cUa mach.
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7. Vi mach dinh thoi IC 555
7.1. SO d6 nguyén Iy cta IC 555

IC 555 trong thuc t€ con goi 14 IC dinh thoi. HO IC dugc Ung dung rat rOng
rdi, nhat 1a trong linh vuc diéu khié€n, vi n6 c6 thé thuc hién nhi€u chiic nang
nhU dinh thdi, tao xung chudn, tao tin hi€u kich thich di€u khi€n céc linh ki€n
bén dan cong sudt.

a. Cdu tao cla IC 555:

- IC 555 v plastic ¢6 cau tao cic chan nhu trinh bay trén Hinh 2.3.

555

1-Gnd V(_:c—8
24Trg Dis}-7
3H0ut Thri-6
4-Rst Ctlis5

Hinh 2.3: SO d0 chan IC 555

Ho IC 555 dugc ky hi€éu dudi nhi€u dang ky hi€u khic nhau: MNS555,
LMS555, (€555, NESSS5, HA17555, AS55..
ChUc niing cUa cdc chan IC 555 dugc néu trong bang dudi day:
Bang 2.1: Chan IC 555 va cic chlc ning cUa cdc chan

THU TEN CHAN CHUC NANG CAC
TU CHAN
CHAN
1 GND Chan ndi dat hay ngubn
am

2 TRIGGER INPUT | Ngg vao cUa xung

3 TRIGGER Ngo ra cUa xung
OUTPUT

4 RESET Phuc hoi

5 CONTROL Dién 4p di€u khién
VOLTAGE

6 THRESHOLD Ngubng

7 DISCHARGE X3 dién

8 +Vee Ngubn cung cép
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b. SO d6 mach dién clia mach dao dbng da hai dimg IC 555:

+V
o
—
R1
555
Uend vccl@
—2Trg DislL
3out Thrie
4rst ctll2 R2
IO
ngo ra d
+ +
gy —— C1
)

N

R1
AAAA
5

R2
FYYYy
Y¥YY

o

" o
AMAA
bilis
1

w ol

[}
o
=

AHD
|

%)

3|
7

hid
5k

AGND
1

ACND

Hinh 2.5: Mach dao dOng da hai co ban dung IC 555

Chan 2 dugc nbi véi chan 6 d€ cho chan ngd vao va chian gilt mUc thém
(mUc ngudng) c6 chung dién ap phan cuc.

Chan 5 dugc nbi v4i tu C, xubng GND dé€ 10c nhi€u tan s6 cao. Vi vy, tu
nay thudng c6 tri sO khong 16n 1dm, dugc chon vao khodng tir 1 dén 0,001 F.

Chan 4 n6i ngudn Vcc vi khong ding chlic ning Reset

Chan 7 1a chan x3 dién, nén duoc nbi gilta 2 dién trd R, va R, 1am duOng
nap va xa dién cho tu C,.
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7.2.Thiét ké cac mach dao ddng dung IC 555
Khi dugc cap ngudn Ve, tu C; dugc nap dién qua R;, R, v&i hang s6 thoi
gian nap:
toap = 0,69 (R, + R»)C, 2.5)
Trong thGi gian C, nap thi tai ddura O cla FF c6 mUc 1. Lic d6 dau ra tai
chan 3 ¢6 mUc OV. Vi vay khong ¢6 tin hi€u xung.
Khi C, dugc nap day khong nap ti€p dugc nlra ma phdi xa di€n qua R, qua
tranzistor xudng mass vOi hang sO thoi gian x3 1a:
tia = 0,69R,C, (2.6)
Khi d6 daura @ cla FF c6 m( 0. Vay dién 4p ngd ra & chan 3 c6 mUc 1 ¢é
dang tin hi€u hinh vuong v&i chu ky la:
T=0,69 (R, + 2R,)C, (2.7)
Do thQi gian nap vao va thdi gian xa ra khong bang nhau (tnap > tx3d) nén
tan sO cla tin hi€u xung 1a:

1 1
f=7 = 0,69(R, 2R,)C, (2.8)

Dang xung ngé ra O cdc chdn :

Voz-6rf

3%

/ o

R |

VoT)

vordy ]

UL

Hinh 2.6: Dang tin hi€u ra tai cac chan
Dang dién 4p tai cdc chan 2-6, chan 7 va chan 3 trong d6 khodng thOi gian
dién 4p ting 1a thoi gian tU nap, khodng thOi gian di€n 4p gidm la thoi gian ty
xa.

i
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Khi khdo sit dang di€n 4p tai cdc chan thi cdn luu y khi m&i cdp ngudn cho
mach thi tu C s& nap di€n ti Ov 1&n d€n 2/3 Vce nhung khi xa chi xa dén 1/3
Vce vi vay nhiing 1an nap sau tu chi nap tUr 1/3 Vce dé€ 2/3 Vce.

Khi tu nap thi tai chan 7 ¢6 di€n 4p cao hon chan 2 va 6, nhung khi tu xa thi
dién 4p tai chan 7 gidm nhanh xubng Ov ch( khong gidm theo haim sO mii trén tu
C.

Thuc hanh:
1. Lap rap mach dao déng da hai khong trang thai bén

1. Chudn bi dung cu, thiét bi, vat liéu
a. Thiét bi:
- Pbng h6 VOM
- M4y hién séng
- Nguln 12V
- Test board
b. Linh Kién:

STT Loai linh kién SO luong
1 | Tu dién céc loai 20
2 | Dién tr@ céc loai 100
3 | Transistor cac loai 20

2. Trinh twthuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Dung dong hd do dién dp vao va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach
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1I. Lap rap mach dao ddng da hai mOt trang thai bén.

1. Chudn bi dung cu, thiét bi, vat liéu
a. Thiét bi:
- bbng h6 VOM
- M4y hién séng
- Ngubn 12V
- Test board
b. Linh Kién:

STT Loai linh kién S6 luong
1 | Tu dién céc loai 20
2 | Pién trd céc loai 100
3 | Transistor c4c loai 20

2. Trinh tw thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rap mach

Budc 3: Kiém tra mach

Budc 4: K&t nGi mach vdi ngudn dién

Budc 5: Dung dong hd do di€n dp vao va ra clla mach

Budc 6: Dung mdy hién séng do tin hi€u vao va ra cla mach
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111. Lap rap mach dao déng da hai hai trang thai bén.

1. Chudn bi dung cu, thiét bi, vét liéu
a. Thiét bi:
- bbng h6 VOM
- M4y hién séng
- Ngubn 12V
- Test board
b. Linh Kién:

STT Loai linh kién SO luong
1 | Tu dién céc loai 20
2 | Dién tr@ céc loai 100
3 | Transistor cac loai 20

2. Trinh twthuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Dung dong hd do dién 4dp vio va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach
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IV. Lap rap mach dao ddng blocking.
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

-Pong h6 VOM

- Mdy hién séng

- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién S6 luong
1 | Tu dién céc loai 20
2 | bién trd céc loai 100
3 | Transistor cac loai 20

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rdp mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn dién

Budc 5: Dung dong hd do dién 4p vio va ra clla mach
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Budc 6: Dung mdy hién séng do tin hi€u vao va ra cla mach

V. Lap rap mach tao xung dung Op-amp
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- bbng h6 VOM
- M4y hién s6ng
- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién S6 luong
1 | Tu dién céc loai 20
2 | Pién trd céc loai 100
3 |IC741 20

2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién




Budc 2: Lap rap mach
Budc 3: Ki€m tra mach
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Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Dung dong ho do dién 4p vao va ra clla mach

Budc 6: Dung mdy hién séng do tin hi€u vao va ra clla mach

VI. Lap rap mach dao déng tich thoat dung UJT

1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- Pbng h6 VOM
- Mdy hién séng
- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 | Tu dién cic loai 20
2 | Pién trd céc loai 100
3 | Transistor UJT 20




2. Trinh tu thuc hién:

Budc 1: Kiém tra linh kién
Budc 2: Lap rdp mach
Budc 3: Kiém tra mach
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Budc 4: K&t n6i mach véi ngudn dién

Budc 5: Dung dong hd do dién 4dp vio va ra clla mach

Budc 6: Dung mdy hién séng do tin hi€u vao va ra cla mach

VIL Lap rap mach dinh théi IC 555
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:
-Pong h6 VOM
- Mdy hién séng
- Ngubn 12V

- Test board

b. Linh Kién:

STT

Loai linh kién

SO luong
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1 | Tu dién céc loai 20
2 | Pién tr@ céc loai 100
3 | IC NE555 20

2. Trinh twthuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rép mach

Budc 3: Ki€m tra mach

Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Diing dong h6 do di€n dp vio va ra clla mach
Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach

~BAI2 o
KY THUAT SO - HE THONG SO PEM
MA BAI: MP18-03

Muc tiéu:
- Hi€u duoc nguyén tac hoat ddng cic mach kY thuat s6
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- Lap rap dugc cdc mach mach k¥ thudt s6.
- Rén luyén tinh thdn ham hoc hai.
NOi dung chinh :
1. Téng quan vé logic s
Muc tiéu:
- Trinh bay dudc t6ng quan vé logic s0.
1.1. Cac hé thdng sd
1.1.1. Hé théng s6 thap phan:
Hé thap phan 12 hé thOng s6 rat quen thubc, gdm 10 s6 ma nhU néi trén.
Dudi day 1a vai vi du sO thap phan:
N =(1998)10 = 1*10* + 9*10* + 9*10" + 8*10° = 1*1000 + 9*100 +
+9*10+ 8x1
N=3,14)10 =3*10" + 1*10" +4*102 =3*1 + 1*1/10 + 4*1/100
1.1.2. Hé théng sO nhi nhan:
Hé nhi phan gOm hai s6 ma trong tap hop
. 52 = {0, 1} .
. it)Méi sO6 ma trong mOt sO nhi phian dugc goi 1a mot bit (viét tat cUa binary
¢ SO N trong hé nhj phan:
N = (apan-1an-2. . . . . .40, 4122 . . .A.m)2 (v6iaj S2) Co6 gid tri la:

N=a, 2" +a,02" '+ .. +a2' + .. +2,2°+a, 27 +a, 2%+, ..
+a.,2™" i i
an 1a bit c6 trong s0 16n nhat, dugc goi 1a bit MSB (Most significant bit)

a-m 12 bit c6 trong s6 nhé nhat, goi 1 bit LSB (Least significant bit).
Thi du: N = (1010,1)2 = 1x23 + 0x22 + 1x2! + 0x20 + 1x271

- =050
1.1.3. Hé thOng sO bat phan:
Hé bat phan gbm tdm sO trong tap hgp
, i Sg = {0.1,2.3.4,5.6,7).
SO N trong hé bat phan:
N = (apan-1an-2. . .j . . .20, @122 . . .am)gs  (vOia; Sg)
Cogiduil: i | ) 1
N=a, 8 +a,18" +a,28" "+ .+a8 ... +a08 +a;8 +
+a, 8 +. .+ a8 . . |
Thidu: N=(1307,1)s = 1x8 + 3x8" + 0x8
= (711,125)10
1.1.4 Hé thong s6 thap luc phan:
Hé thap luc phan dugc dung rat thudn ti€n d€ con nguodi giao ti€p vGi

+7x8" + 1x8"
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mdy tinh, hé nay gOm mudi sdu sO trong tap hop
S16 ={0, 1, 2, 3, 4,,5, 6,7,8,9,A,B,C,D,E, F}
(A,tU'O'ng dU'O'ng vOl1 1010 . B 21110 e e e e e . F=1510) .
SO N trong hé thap luc phan:
N = (a,a,1a,2. . .@; . . .29, a2, . . .An)16
(vBi a; Si6) C6 gid tri la: _
N=a, 16" +a,,16" + a,,16™ +. . +a16' .. +a16'+a, 16" +a, 167 +.. .+
+a,16™

NgUu0i ta thuOng dung ch(t H (hay h) sau con sO d€ chi s6 thap luc phan.
Thi du: N =(20EA8H );s = 2x16° + 0x16> + 14x16' + 10x16° + 8x16’
(4330,5)10
1.2. Bi€n d6i qua lai gilta cic hé thdng s6

a. Chuyén doi tlr cdc hé thOng s6 dém khdc sang hé thdp phan

néu c6 con sO a trong hé thAng dé€m b thi ta ¢ th€ chuyén dGi sang hé thap
phan theo cong thUc sau:
(A, a,,B"" a, ,B"? ... a,B"° a B' ... a B"

N\

trong do:
ala mOt con $O, a=a,, ays.. A0, A1 2. Ay
blacosOcllahé d€m;0 a b-1
n 12 s6 ch{f sO trong phan nguyén
m 12 sO ch{¥ sO trong phan thap phan
a,; 12 ch{r sO c6 y nghia nhat
a,, 12 chir sO it y nghia nhat
B 1a trong sO cUa chirsO G vitrik; vik=-m n-1.

vidu:
(110,01, 1.2° 12> 02" 1.2° 02"' 1.2* (13295,
(12,4), 18" 2.8° 48"
(13,8),, 1.16' 3.16° 8.16'
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b. Chuyén dOi tir hé thdp phan sang cdc hé thbng s6 dém khdc:

V&i phan nguyén, ta thuc hi€n chia lién ti€p sO thap phan cho co s cla hé
dém cho dén khi thuong bang 0 va thuc hién 18y sO du theo th(f tu s6 du cubi
cing 12 ch{¥ sO c6 y nghia nhat va sO du dau tién 1a ch(r sO it y nghia nhat.

V&i phan 1€ sau dau phdy, su' chuy@n d6i dugc thuc hién bang cdch nhan lién
ti€p cO sO cUa hé dém va gi(r 1ai phan nguyén dugc sinh ra tU trdi qua phai.

vi du 1: Chuyén (18,25),, sang hé& nhi phan
Phan nguyén thuc hi€n chia lién ti€p cho 2 cho

18] 2 dén khi thudng bang 0:
Véy (18)10 = (10010)2
019 Vi phan 1 thuc hi€n nhan lién ti€p cho 2:

2

Lig|2

NIERE 0,25 0,5 0,0
}7 x 2 2 2
01112 10,5 11,0 0,0

vay: (0,25), = (0,01),
Ta c6: (18,25), = (10010,01), (ki€m tra 1ai k€t qua bang cich chuyén tU hé nhi
phéan sang hé thap phan nhu da hoc & muc trudc).

Luu ¥, su chuyén dGi khong phdi ludn ludn chinh xac, néi chung mOt 1ugng
gan tuong duong c6 th€ dugc xdc dinh bang su két thic qud trinh nhan tai di€m
mong muon.

Vi du 2: chuy€n ddi (23,15),, sang hé bat phan

Phan nguyén: 23| g
71218
0

A 2
Vay: (23)0= 27
Phanles 15 oo 06 08
X 8 8 8
112 116 148
1 1 4

Vay: (0,15),,  (0,114)s

Ta cé6: (23,15),y (27,114)
(ki€m tra 1ai két qud bang cich chuyén tir hé bét phan sang hé thdp phan nhu da
hoc @ muc trudc). Tuong tu, 1dy vi du chuyén ti hé thdp phan sang thdp luc
phan.

c. Chuyé€n doi tlr hé nhi phan sang hé bdt phdn va ngUoc lai:
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V@i 3 bit nhi phan c6 thé€ tao ra duge (2° 8) 8 t& hdp sO nhi phan 3 bit khac
nhau. nhU' vay, mOi ky sO bt phan c6 thé dudc bi€u dién bang nhém ma nhj phan
ba bit khac nhau. khi nhdp d(r li€u vio mdy tinh thi ba bit nhi phan c6 thé dugc bi€u
dién bang mOt ky s6 bt phn 12 rat thuén tién. truGe khi dir liéu duge x(r 1y thi né
dugc téi tao thanh dang nhi phan béng cdc mach chuyén doi.

P& chuyén tU hé nhi phan sang hé bat phan ta thuc hi€n nhém sO nhi phan
thanh tUng nhém ba bit va chuyén sang ky sO bét phan tuong Ung.

DOi v6i phan nguyén thuc hi€n nhém tU phdi sang trdi, dOi v4i phan 1& thuc
hién nhém tU trdi sang phdi. n€u nhém cudi cing khong dU 3 bit thi thém bit 0 vao.

Ngugc 1ai, chuy€n tir bat phin sang nhi phan ddi tUng ky sO bat phan thanh
tUng nhém nhi phan 3 bit.

Bdang chuyén doi:

~

sOhé8 |0 1 2 3 4 5 6 7
s6h€2 [000 | 001 |010 |011 [ 100 | 101 | 110 | 111

TU bang chuyén dGi trén ta c6 th€ d6i bat ky sO hé hai nao sang hé tdm hodc
ngUagc lai.
Vidu: (001 011001 010 101,101 010 100), = (13125,524)s
(713.26)s = (111 001 011,010 110),
d. Chuy€n tUr hé nhi phan sang hé thdp lUc phdn va ngugc lai:
C6 bOn bit nhj phan c6 thé tao dudc (2+) 16 t& hgp sO nhi phan 4 bit khic nhau.
mOi tG hgp cla bOn bit nhi phan cé th€ bi€u dién bang mOt ky sO thap luc
phan. nhu vay, khi nhap d{f liéu viao mdy tinh thi bOn bit nhi phan dugc bi€u
dién dudi dang cic ky sO hexa rat thudn tién. sO hexa dugc bi€n dbi thanh
dang nhi phan trudc khi chiing dugc x(r 1y bGi mach so.
tUrong tU nhu muc (c) & dy ta nhém tUng nhém 4 bit. bang chuyén doi:

SO hexa 0 1 2 3 4 5 6 7

SO nhi | 0000 | 0001 | 0010 | 0011 |[0100 | 0101 | 0110 |O111
phan
SO hexa 8 9 a b C d e f
SO nhi | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 |1110 |1111
phan

Vidu: (0101 00100111 1011 1001,1001 1011), = (527b9,9b),6
(5ac,9e)1,=(10110101100,1001111),
e. Chuyén tUr hé bdt phan sang hé thdp luc phdn va ngUuoc 1ai
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Do chuyén d6i qua lai gilta hé 2 va hé 8, gilta hé 2 va hé 16 rat nhanh chéng
nén khi chuyén tUr hé 8 sang hé 16 hodc ngudc 1ai ta dung hé 2 Iam trung gian.
Vidu: (723)s = (111010011), = (1D3),6
(C4),6 =(11000100), = (304),

1.3. Cac phép tinh trong hé nhi phéin

1.3.1 Phép cOng

LA phép tinh 1am c0 s& cho céc phép tinh khac.Khi thuc hién phép cOng can luu
y:
0+0=0;

0O+1=1;

1 +1=0nhd 1 (dem qua bit cao hon).

Ngoai ra n€u cOng nhi€u sO nhi phin ciing mot liic ta nén nhd :
- Né&u s bit 1 chan, két qua 12 0;
-NEéusObit1 1é kétqualal
-Vacl1cdpso 1cholsdnhG (bd quasd 1du, thi du vGi5s6 1 ta k€ 1a 2 cdp)
Thi du: Tinh 011 + 101 + 011 + 011
11 «sbnhé
111 «s6nhé
011
+ 101
011
011
1110
1.3.2 Phép trur
Céan luu y:
0-0=0;
1-1=0;
1-0=1;
0-1=1nhG 1 cho bit cao hon
Thi du: Tinh 1011 - 0101
1  «sOnhé
1011
-0101
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0110

1.3.3 Phép nhian
Cén luu y:
0x0=0;
0x1=0;
Ix1=1
Thi du: Tinh 1101 x 101
1101
x 101

000001
1.3.4 Phép chia
Thi du: Chia 1001100100 cho 11000
Lan chia dau tién, 5 bit cUa sO bi chia nhd hon sO chia nén ta dugc két qud 12 0,
sau d6 ta 13y 6 bit cUa sO bi chia d€ chia ti€p (tuong Ung vGi viéc dich phai s6
chia 1 bit truGc khi thuc hi€n phép trlr)
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1001100100(|11000

11 OOOJII 0110011

0011100
- 11000
00100100
- 11000
011000+ Thém vao d& chia
-11000 téplayphanle
00000
K&t qua : (11001.1), = (25.5)1
2. Ma ho4 - gidi ma
Muc tiéu:
- Trinh bay dUgc nguyén tac nguyén tac gidi ma, ma héa.
2.1. TOng quat
M3 héa 1a gan mOt ky hi€u cho mdt dOi tuong d€ thudn tién cho viéc thuc
hién mOt yéu cau cu thé nao dé.
MOt céch todn hoc, ma héa 1a mOt phép dp mOt d6i mOt tU mOt tap hop
nguOn vao mOt tap hop khic goi la tap hop dich.

f__u'—'_'_ |

A = [001]
B > [010]
c_%_‘_h_____#;

H1.1)

Tap hop nguln c6 th€ 1a tap hop cic sO, cic ky tu, ddu, cdc 1€nh dung trong
truyén d{r liéu . . . va tdp hgp dich thudng 12 tap hop chlfa céc t6 hgp th(r tu cla
céc sO nhi phan.

MOt t6 hgp céc sO nhj phan tuong Ung v&i mOt s6 dugc goi 1a tU ma. Tap
hOp céc tU ma dugc tao ra theo mOt qui luat cho ta mOt bd ma. Viéc chon mot
b0 mai thy vao muc dich st dung.

Thi du dé biéu dién cdc ch(t va s, ngUOi ta ¢ ma ASCII (American

Standard Code for Information Interchange), ma Baudot, EBCDIC . . .. Trong
truy€n d{r 1liéu ta c6 ma do 10i, do va sta 10i, mat ma . ... Van dé ngudc lai ma

hoa g0i 1a gidi ma.
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Céch bi€u dién céc s6 trong cdc hé khic nhau ciing c6 th€ dugc xem 12 mOt hinh
th(c ma héa, dé 1a cdc ma thap phan, nhi phan, thap luc phan . . . va viéc chuyén
tU' ma nay sang ma khac ciing thuc loai bai todn ma héa.

Trong kY thudt s6 ta thuGng diing cdc mi sau day:

2.2. Ma BCD (Binary Coded Decimal)

M3i BCD diing s6 nhi phan 4 bit ¢6 gia tri tuong duong thay th€ cho tUng s
hang trong sO thap phan.

Thi du:
S6 62510 c6 ma BCD 120110 0010 0101.

M3 BCD dung rat thudn 10i : mach dién t(* doc cic s BCD va hién thj ra
bang dén bdy doan (led hodc LCD) hoan toan gidng nhu con ngudi doc va viét
ra sO thap phan.

2.3. Ma Gray

Mi Gray hay con g0i 12 ma cich khodng don vi. N€u quan sit thong tin ra tU
mOt mdy dém dang d€m cic su ki€n ting dan tUng don vi, ta s& dugc cic sO nhi
phan dan dan thay d6i. Tai thoi di€m dang quan sét c6 thé c6 nhiing 16i rét quan
trong.

Thi du gitta s6 7(0111) va 8 (1000), céc phan t&F nhi phan déu phai thay ddi
trong qué trinh dém, nhUng sU giao hoan nay khong bat bulc xdy ra dOng thoi, ta
c6 th€ c6 cac trang thdi lién ti€p sau:

0111 - 0110 — 0100 — 0000 — 1000

Trong mOt quan sat ngan cic k€t qud thdy duoc khic nhau. P& tranh hién
tUgng nay, ngUoi ta cAn ma héa mOi sO hang sao cho hai s6 lién ti€p chi khic
nhau mOt phan t{ nhi phan (1 bit) goi 12 ma c4ch khodng don vi hay ma Gray.

Tinh k€ nhau cUa cic tG hop ma Gray (tUc cdc mi lién ti€p chi khdc nhau
mOt bit) dugc diing rat ¢ hi€u qua d€ rit gon ham logic t&i mUc tdi gidn.

Ngoai ra, ma Gray con dUQc g0i 12 ma phdn chi€u (do tinh ddi xUng cla cic
sO hang trong tap hop m4, gibng nhu phan chi€u qua guong)

NgUdi ta c6 th€ thi€t 1ap ma Gray bang cach dua vao tinh d0i x(tng nay:
- Gid sU'ta dd c6 tap hop 2" tir ma cla sO n bit thi ¢6 thé suy ra tap hgp 2™
tUr mi cUa sO (n+1) bit bang céch:
- Vi€t ra 2" tU ma theo th(f tU tU nhd dé€n 16n
- Thém s0 0 vao truGc tat cd cac tU mi di c6 d€ dugc mOt phan cla tdp hgp tUr
ma m&i
- Phan th( hai cla tap hop gOm céc tU ma giOng nhu phan th( nhat nhung trinh
bay theo th(r tur ngurgc 1ai (giGng nhu phdn chi€u qua guong) va phia trudc thém
via0 sO 1 thay visO 0 .
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trl 0 hrl
! :

tiy 27 0 tir 27

n bit L 1 fiy 2°
Guerg /| ! :
phanchidu L—; :

1 il
\_‘»“_’.

n+l bt

DE thi€t 1ap ma Gray cUa s nhiéu bit ta c¢6 th€ thuc hién cic budc lién ti€p
tU tap hgp dau tién clia sO mOt bit (gOm hai bit 0, 1).
DudGi day 1a cdc budc tao ma Gray cla sO 4 bit. COt bén phai clia bang mi 4 bit
cho gi4 tri tuong duong trong hé thap phan cla mi Gray tuong Ung .
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Tri thap
phan
turcrng
_ durong
0 0 0 0 0 0 000 =0
1 0 1 —s 00 0 001 =1
— 0
1
1 1 1 0 1 0 011 =2
bit 10 0 1 —_— 0 010 o
—_ 1
o
2 bi 1 1 0 110 =4
t — 5 L0 0o 111 s
1
1
10 0101 456
11 0 100 57
0
0
i I 100 —8§
t 1 101 59
1 111 =510
- 1 110 S11
I 010 =12
I 01l =13
1 001 =14
1 000 515
4 bit

Nhan xét cdc bang mi cla cic sO Gray (1 bit, 2 bit, 3 bit va 4 bit) ta thay céc
s6 gan nhau ludn ludn khac nhau mot bit, ngoai ra, trong tUng b0 mi, cdc sO doi
xUng nhau qua guong ciing khac nhau mOt bit.

3. Mach logic t6 hop - dai s6 boole
Muc tiéu:

- Trinh bay dugc cdc mach logic t0 hgp.
3.1. Mt s dinh nghia vé& ham logic

- Trang théi logic: trang thai cla mOt thuc th€. Xét vé mat logic thi mOt thuc
th€ chi tOn tai 3 mOt trong hai trang thai. Thi du, d6i véi mOt béng den ta chi
quan tdm né dang G trang théi ndo: tat hay chdy. Vay tat/ chdy 1a 2 trang thdi
logic cUa no.

- Bién logic duing dac trung cho cic trang thdi logic cUa c4c thuc thé. Ngudi ta
bi€u dién bi€n logic b&i mOt ky hi€u (chit hay ddu) va né chi nhén 1 trong 2 gia
tri : 0 hoac 1.
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Thi du trang théi logic cla mOt cong tac 1a déng hodc m&, ma ta ¢ thé dac
trung bai tri 1 hoac 0.

- Ham logic dién t3 bdi mOt nhém bién logic lién hé nhau bdi cdc phép todn
logic.

Ciing nhu bién logic, ham logic chi nhdn 1 trong 2 gid tri: 0 hodc 1 tlly theo cic
diéu kién lién quan dén céc bién.

Thi du, m&t mach gdm mOt ngubn hi€u thé cap cho mdt béng dén qua hai
cong tdc mac ndi ti€p, béng den chi chdy khi cd 2 cong tac déu déng. Trang thdi
cUa béng den 12 mOt ham theo 2 bié€n 1a trang thdi cla 2 cong tac.

GOi A va B 1a tén bi€n chi cong tac, cong tac déng Ung vdi tri 1 va hd Ung v6i
tri 0. Y 12 ham chi trang thai béng den, 1 chi dén chdy va 0 khi dén tat. Quan hé
gilta ham Y va céc bi€n A, B dugc dién ta nhd bang sau:

A B Y=f(A,B)
0 (ho) 0 (ho) 0 (tat)
0 (ha) | (d6ng) 0 (tat)
| (d6ng) 0 (ha) 0 (tat)
I (dong) | (dong) | (chay)

3.2. Bi€u dién bién va ham logic
3.2.1. Gian d6 Venn
Con g0i 12 gidn d0 Euler, ddc biét dung trong lanh vuc tap hop. MOi bién
logic chia khong gian ra 2 viing khdng gian con, mOt viing trong dé gid tri bi€n 1a
ding (hay=1), va viing con lai 1a ving phu trong d6 gi4 tri bi€n 1a sai (hay=0).
Thi du: Phan giao nhau cUa hai tdp hop con A va B (gach chéo) bi€u dién tap
hQp trong d6 A va B 1a dung (A AND B)

3.2.2. Bang su that

Né€u ham c6 n bi€n, bang su that c6 n+1 cOt va 2" + 1 hang. Hang dau tién chi
tén bi€n va ham, cdc hang con 1ai trinh bay céc t0 hop cla n bién trong 2" t& hgop
c6 thé cé. Céac cOt dau ghi gia tri cUa bién, cOt cudi cling ghi gid tri cla ham
tuong Ung vGi tO hgp bi€n trén cling hang (g0i 1a tri riéng clla ham).

Thi du: Ham OR cUa 2 bién A, B: f(A,B) = (A OR B) c6 bang su that tuong
Ung.
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A ﬁ:r\,B} =AORB

B

0 0
I I
0 I
I I

0
0
I
I

Pay 1a céch bi€u dién khéc cUa bang su that trong d6 mOi hang cla bang su
that dugc y thé bdi mOt 6 ma toa dO (g6m hang va cOt) xac dinh bdi t6 hgp da
cho cUa bién.

Bang Karnaugh cUa n bién gém 2" 6. Gid tri cUa ham dugc ghi tai moi 6 cla
bang. Bang Karnaugh rat thudn tién d€ don gidn ham logic bang cich nhém céc
0 1ai v6i nhau.

Thi du: Ham OR & trén dugc dién td bdi bang Karnaugh sau day
A\B 0 1
0 0 I
1 I I

3.2.4. Gidn do6 thoi gian
Diing d€ dién ta quan hé gilta cdc ham va bié€n theo thOi gian, ddng thoi véi
quan hé logic.

Thi du: Gidn d0 thOi gian cla ham OR cUa 2 bién A va B, tai nhing th0i
di€m c6 mOt (hodc 2) bi€n c6 gid tri 1 thi ham c6 tri 1 va ham chi ¢6 tri 0 tai
nhitng thGi di€m ma cd 2 bi€n déu bang 0.

A s

” |
0 H 4

3.3. Ham logic co ban (Cac phép toan logic)
3.3.1. Him NOT (ddo, bu) :



Y=A
Bdng su that
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r'*t Y = A
0 |
| 0
3.3.2. Ham AND [tich logic, toan tur (.)] :
Y=A.B
Bang su that
A B Y=A.B
0 0 0
0 | 0
| 0 0
| | |

Nhén xét: Tinh chat cla ham AND cé6 thé dugc phat biéu nhu sau:
- Ham AND cUa 2 (hay nhi€u) bién chi cé gi4 tri 1 khi tat cd cic bi€n déu bang

1 hoac

- Ham AND cUa 2 (hay nhi€u) bi€n c6 gid tri 0 khi c6 mOt bi€n bang 0.

3.3.3. Ham OR [tOng logic, toan tU (+)] :

Y=A+B
Bang su that

r'\

Y=A + B

0
0
I
I

—_ o — ol

0

Nhan xét: Tinh chat cla ham OR c6 th€é dugc phat bi€u nhU sau:
- Ham OR cUa 2 (hay nhi€u) bién chi c6 gid tri 0 khi tat cd cdc bi€n d€u bang 0

hoac

- Ham OR cUa 2 (hay nhi€u) bi€n c6 gia tri 1 khi c6 mOt bi€n béng 1.

3.3.4. Ham EX-OR (OR loai trur)

Y=A=B
Bang su that
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A B Y=AEB
0 0 0
0 I I
I 0 I
I I 0

Nhan xét: MOt sO tinh chat clla ham EX - OR:

- Ham EX - OR cUa 2 bi€n chi c6 gi4 tri 1 khi hai bi€n khac nhau va ngudc 1ai.
Tinh chat nay dugc diing d€ so sanh 2 bién.

- Him EX - OR cUa 2 bién cho phép thuc hi€n cOng hai sO nhi phan 1 bit ma
khong quan tAm t&i sO nhd.
- TU két qud clUa ham EX-OR 2 bién ta suy ra bang su that cho ham 3 bi€n

A B C Y=A2B&EC
0 0 0 0
0 0 I I
0 | 0 I
0 I I 0
I 0 0 I
I 0 I 0
I | 0 0
| I | |

- Trong trOng hgp 3 bi€n (va suy rOng ra cho nhiéu bi€n), ham EX - OR c6 gid
trj 1 khi sO bi€n bang 1 1a sO 1€. Tinh chat nay dugc ding d€ nhan dang mot
chu0i dit liéu c6 sO bit 1 1a chan hay 1€ trong thi€t k&€ mach phat chan 1&.
3.4. Rit gon ham logic
3.4.1.Phuong phap dai s6

Phuong phdp niy bao gbm vi€c 4p dung céc tinh chat clia ham logic cO ban.
M6t s6 dang thlc thudng dugc st dung dugc nhém 1ai nhu sau:

(1) AB+AB =B (A+B).( A+B) =B (17)
(2) A +AB=A A.(A+B) = A (27)
3) A +AB=A+B A.(A+B) =AB (3%)

ChUng minh cdc dang thic 1, 2, 3:

(1) AB+AB=B(A+A)=B.1 =B

(2) A +AB =A(1+B) = A

(3) A+AB =(A+A)LA+B)=A+B

Céc dang thic (1), (2°), (3°) 1a song d6i cla (1), (2), (3).
Céc qui tac rit gon:

- Qui tac 1: NhO cdc dang thlc trén nhém cic s6 hang lai.
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Thi du: Rit gon bi€u thic
ABC+ABC +ABCD

Theo (1)

ABC + ABC = AB

Vay

ABC+ABC + ABCD=AB + ABCD = A(B+BCD)
Theo (3)

B+ BCD=B+CD
Va két qud culi cling:
ABC+ABC + ABCD = A(B+CD)
- Qui tac 2: Ta c6 th€ thém mot s6 hang di c6 trong bi€u thirc logic vao bi€u

th(c ma khong 1am thay dGi bi€u thik.
Thi du: Rit gon biéu thifc:
ABC+ ABC+ABC+ABC
Thém ABC vao dé duoc:
(ABC + ABC)+ (ABC + ABC)+ (ABC + ABC)
Theo (1) cdc nhém trong dau ngodc rit gon thanh: BC + AC + AB
Vay:
ABC+ ABC+ABC+ABC=BC+AC+AB
- Qui tac 3: C6 th€ bd s6 hang chia cdc bi€n da c6 trong sO hang khac
Thi du 1: Rit gon bi€u thlc
AB+BCHAC p e
Bieu thuc khong dOi n€u ta nhan mOt sO hang trong bi€u thuc vOi 1,
vidu
(B+B)
AB+ BC+AC = AB + BC + AC(B+B)
Tri€n khai sO hang cudi ciing cUa v€ phai, ta dugc:
AB+BC+ABC + ABC

Thira sé chung: AB(1+C)+ BC(1+A)=AB + BC

Tom lai: AB+BC+AC=AB+ BC,

Trong bai téan nay ta da don gian dugce s6 hang AC.

- Qui tac 4: C6 th€ don gidn bang cich ding ham chudn tucng dudng cé sO
hang it nhat.
Thidu: Ham fiA,B,C)=2x(2,3.4,5,6,7) voi trong luong A=4, B=2, C=]
Ham dao cua f: f(A, B,C)=Z(0,1)= ABC+ABC=AB=A=+B
Vay f(A,B,C)= A+B
3.4.2.Dung bang Karnaugh
3.4.2.1.Nguyén tac
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Xét hai t6 hgp bi€n AB va AB, hai t6 hop nay chi khic nhau moOt bit, ta goi
chiing 12 hai t6 hgp k€ nhau.

Tacé: AB+AB =A,bién B di dugc don gidn .

Phuadng phap cUa bang Karnaugh dua vao viéc nhém cic t6 hop k€ nhau trén
bang d€ don gidn bi€n c6 gia tri khac nhau trong cic t0 hQp nay.

Cong vi€c rit gon ham dugc thuc hién theo bdn budc:

- V& bang Karnaugh theo sO bi€n clia haim

- Chuy&n ham can don gidn vao bang Karnaugh

- Gom céc & ch(a cdc t6 hgp ké nhau 1ai thanh cdc nhém sao cho c6 th€ rit gon
ham t6i mUc t0i gidn

- Viét k€t qud ham rit gon tU cic nhém da gom dugc.

3.4.2.2 Vé bang Karnaugh

- Bang Karnaugh thuc chat 1a mOt dang khéc cla bang su that, trong d6 moi 6
clla bang tuwong duong v&i mOt hang trong bang su that.

D& vé bang Karnaugh cho n bi€n, ngudi ta chia s6 bi€n ra lam d6i, phan nUa
dung d€ tao 2™ cOt, phan nla con 1ai tao 2”2 hang (n€u n 12 s0 1€, ngUdi ta cé
th€ cho sO 1ugng bi€n trén cOt 16n hon s lugng bi€n cho hang hay nguoc 1ai
cting dugc). Nhu vay, voi mOt ham c6 n bi€n, bdng Karnaugh gbm 2" 6, mbi 6
tuong Ung vGi t6 hgp bi€n nay. Céc 6 trong bang dugc sap dat sao cho hai 6 ké
nhau chi khac nhau mOt don vi nhi phan (khic nhau mot bit), di€u nay cho thay
rat thudn tién né€u ching ta ding mi Gray. Chinh su sap dat nay cho phép ta don
gidn bang cich nhém céc 6 k€ nhau 1ai.

V@i 2 bi€n AB, su sap dat sé theo th(f tu: AB =00, 01, 11, 10 (day 1a th(f tu ma
Gray, nhung d€ cho dé ta ding s6 nhj phan tuong Ung d€ doc th(r tu nay: 0, 1, 3,
2)

Thi du : Bang Karnaugh cho ham 3 bi€n (A = MSB, va C = LSB)
C

LB Q 1
BC
—
A 0 O1 11 10 0o 0}1
: 0 1 3 }2 01 ‘/_5 3
TWal sl A e M g7
10 _"')
4 5

VGi 3 bién ABC, ta dugc: ABC =000, 001, 011, 010, 110, 111, 101, 100 (Sé nhi
phan tuong Ung: 0, 1, 3,2,6,7, 5, 4)
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Luu v 12 ta c6 th€ thi€t 1ap bang Karnaugh theo chi€u nam ngang hay theo chiéu
dUng. Do cic tG hop G céc bia trai va phdi k€ nhau nén ta c6 th€ coi bang c6
dang hinh tru thang dlng va cic t6 hgp 4 bia trén va dudi cling ké nhau nén ta
c6 th€ coi bang c6 dang hinh try truc nam ngang. Vi 4 t6 hop bi€n & 4 géc ciing
12 c4c t6 hop ké nhau.
bdng Karnaugh cho 4 bién

cD
AB o0 01 11 10

O o }2
m_{-i 5 71 6

M1 13 48 \lu
10

2

al o]l 14 10

3.4.2.3. Chuy€n ham logic vio bang Karnaugh.

Trong moOi 6 clla bang ta dua vao gid tri cla ham tuong Ung vGi t6 hop bién,
d€ don gidn chiing ta c6 thé chi ghi c4c tri 1 ma bd qua céc tri 0 clla ham. Ta ¢
céc truOng hop sau:

& TU ham viét dudi dang tOng chudn:

Thidul : fA.B.C)= A.B.C+ AB.C+AB.C
fiaBC)= ABS+ABC+ABS

B =

. B [Bc BC| BC
oo \D1 11 10
_ Y i
AQ o T4 "3l 2
1
A 4 5 % 8

Rt

& Néu ham khong phai 1a dang chudn, ta phdi dua vé dang chudn bang cich
thém vao cédc s& hang sao cho ham van khong d6i nhung cic sO hang chira du
céc bién.

Thidu2:  Y=ABC+ABD +ABC+ACD

Ham nay gébm 4 bién, nén dé dua vé dang tong chuin ta lam nhu sau:

Y =ABC(D+D)+ABD(C+C)+ABC(D+D)+ACD(B+B)

Y =ABCD+ ABCD+ABCD+ABCD+ABCD+ABCD +ABCD+ABCD
Va Ham Y dugc dua vao bang Karnaugh nhu sau:



T H P
AB 00

AB 01 111
Ag11| 1 | 1 1
AB 10 11111

o TUr dang sO th( nhat, vGi cic trong 1ugng tuong Ung A=4, B=2, C=1
Thi du 3 : f(A,B,C) = 2(1,3,7). Ham sO sé lé'y gid tri 1 trong cac 6 1,3 va 7.
& TU dang tich chudn: Ta 1y ham ddo d€ c6 dang tGng chudn va ghi tri 0 vao
cdc 6 tuong Ung v3i t0 hop bién trong tOng chudn nay. Céc 6 con 1ai chita sO 1.
Thidu4:Y = flAB.C)= (A+B+C).(A~ B+C).(A +B+C).(A +B+C).(A B C)

Y=AB.C+ ABC+AB.C+ABC+AB.C
Va bang Karnaugh twong ung (H 2.7).

A1l 010 |1 |0

o TUr dang sO th( hai:

Thi du 5 : f(A.B.C) = I1(0.2.4.5.6)

Ham s& 1ay céc tri 0 G cac 6 0, 2, 4, 5, 6. D1 nhién 12 ta phdi ghi cic gid tri 1 trong
c4c 0 con lai.

o TU bang su that:

Thi du 6 : Ham f(A,B,C) cho b3i bang su' that

N A B C f(A,B.C)
0 0 0 0 0
1 0 0 1 1
2 0 1 0 0
3 0 1 1 1
1 1 0 0 0
5 1 0 1 0
6 1 1 0 0
7 1 1 1 1
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Ta ghi 1 vao cic 6 tuong Ung v3i cdc tO hop bi€n & hang 1, 3 va 7, két qua
giOng nhu & thi du 1.

& TruGng hop c6 mot sO t6 hgp cho gid tri ham khong xic dinh: nghia 1 Ung
v@i céc tG hgp nay ham c6 thé c6 gid tri 1 hodc 0, do d6, ta ghi ddu X vio céc &
tuong Ung v&i cic t& hop nay, lic gom nhém ta st dung né nhu sO 1 hay s6 0
mOt cich tliy ¥ sao cho c6 dugc k€t qua rit gon nhat.

Thi du 7: f(A,B,C,D) = 3(3,4,5,6,7) vGi cdc tO hop tUr 10 dén 15 cho ham c6 tri
bat ky (khong xé4c dinh)
¢D
AB 00 01 11 10

00 1

o]l 1111

M XXX | X

10 X | X

3.4.2.4. Qui tac gom nhém

Céc t0 hgp bién c6 trong ham logic hién dién trong bang Karnaugh dudi
dang cic sO 1 trong cic 0, vay vi€c gom thanh nhém cic t0 hgp k€ nhau dugc
thuc hién theo qui tac sau:

- Gom céc sO 1 k& nhau thanh tUng nhém sao cho s& nhém cang it cang t6t. Diéu
ndy c6 nghia Ia sO sO hang trong két qua s& cang it di.

- Tat ca céc sO 1 phdi dugc gom thanh nhém va mOt sO 1 c6 thé & nhi€u nhém.

- S0 s0 1 trong mOi nhém cang nhi€u cang tOt nhung phai 14 bdi clia 2

(m6i nhém c6 thé ¢6 1, 2, 4, 8 ... sO0 1). C&* mOi nhém chira 2 s6 1 thi t& hop
bi€n tuong Ung vGi nhém d6 gidm di k s6 hang.

- Ki€m tra d€ bdo ddm s6 nhém gom dugc khong thira.

3.4.2.5. Qui tac rit gon
- K&t qud cubi cling dugc 1ay nhu sau:

Ham rit gon 1a tOng cla céac tich: MOi s6 hang cUa tOng tuong Ung véi mot
nhém cdc sO 1 néi trén va sO hang nay Ia tich cla cic bi€n, bi€n A (hay A ) la
thira s& cUa tich khi tat cd cdc sO 1 cla nhém chi chla trong phan nlra bang
trong dé6 bi€n A c6 gid tri 1 (hay 0). N6i cach khic néu cic sO 1 cla nhém dong
thOi ndm trong cdc 6 cla bi€n A va A thi bi€én A s& dugc don gidn. Hinh dudi
day minh hoa viéc 18y céc thUra sO trong tich
Thi du : Ridt gon ham S cho b@i bang su that:
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N A B C D S
0 0 0 0 0 0
1 0 0 0 1 0
2 0 0 1 0 1
3 0 0 1 1 1
4 0 1 0 0 1
5 0 1 0 1 1
6 0 1 1 0 0
7 0 1 1 1 0
8 1 0 0 0 0
9 1 0 0 1 0
10—15 X (Khong xac dinh)
Bang Karnaugh
\\lzj[:l
AB™ 00 01 11 10
o Gk
01 [TT]
11 |Lﬂ x| X
i |0
. 1]
Kétqua:
S=BC + BC

4. Céac cOng logic va IC s®

Muc tiéu:

- Trinh bay dudc cic cOng logic va IC s0.
4.1.Céc cOng logic co ban

4.1.1. Cong AND
a.ChUc ndng:

Thuc hién phép toan logic VA (AND)
Pau ra chi bang 1 khi tat ca cdc ddu vao bang 1

COng VA 2 dau vao:
b. Ky hiéu:

A —

B —

T

A

B

Hinh 1.1: Ky hiéu c6ng AND
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c.. Bangtrang thdi:

Bang 1.1
A B F
0 0 0
0 1 0
1 0 0
1 1 1

d. Bi€u thUc va dang tin hiu
+Bi€uthlc: F=A.B
+ Dang tin hiéu:

Hinh 1.2: Déng song
4.1.2. Céng OR:
a. Chlc ndng:
Thuc hién phép toan logic HOAC (OR)
Dau ra chi bang 0 khi tat cd cic dau vio bang 0
C6ng HOAC 2 d&u vao:
b. Ky hiéu:

Hinh 1.3: Ky hiéu c6ng OR

c. Bangtrang thdi:
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A/ B F
0| 0 O
o1 1
110 1
1 1 11
d. Bi€u thUc va dang séng:
+Bi€uthllc: F=A+B
+ Dang song
A L [
B —_l
F —_—

Hinh 1.4: dang song

4.1.3. Céng NOT:
a. ChUc ning: i
Thuc hi€n phép todn logic PAO (NOT)
C8ng DAO chi ¢6 1 ddu vio:

b. Ky hiéu:
A—[>o— F — o—

Hinh 1.5: Ky hiéu c6ng NOT

c. Bang trang théi : )
Bang

Ofl—=| T w

A
0
1

d. Bi€u thic va dang séng:
+Bi€uthllc F=A
+ Dang song:



Hinh 1.6: Dang séng
4.1.4. COng NAND:
a. ChUc niing:
Thuc hi€én phép PAO clia phép todn logic VA
D&u ra chi bang 0 khi t&t c cdc ddu vao bang 1. CSng VA PAO 2 déu vao:

b. Ky hiéu:
A— F & b=
a_] _

c. Bang trang théi: .
Hinh 1.7: Ky hi€u cong NAND

A B F
0 0 1
0 1 1
| 0 1
1 1 0

d. Bi€u thifc va dang séng:
+Bi€u thlc: F=A . B
+ Dang song:

A

: L
F ]
4.1.5. Cong NOR:
a. ChUc ning:
Thuc hién phép DAO clia phép todn logic HOAC
D&u ra chi bang 1 khi tat cd cc ddu vao bang 0. Cng HOAC PAO 2 dau
vao:
b.K¥ hiéu:




A — =1
5 F o

Hinh 1.9: k¥ hiéu céng NOR
c Bang trang thdi:

Bang 5
A | B
0 0 1
0 1 0
1 (0] O
1 1 0
d. Bi€u thUrc va dang tin hiéu:
+Bi€uthlc: F=4 B
+ Dang tin hi€u vao ra
A
1 I
D -"-'I
B
1 W
D -"-'I
F
1 W
Hinh 1.10: Dang song L

4.1.6. Céng EX-OR:
a. ChUec ndng:
Exclusive-OR
Thuc hién bi€u thlc logic HOAC CO LOAI TRU' (phép todn XOR - hay con
12 phép cOng module 2). Pau ra chi bang 0 khi tat ca cdc dau vao gibng
nhau. COng XOR 2 dau vio:
b. Ky hiéu:



Hinh 1.11: K¥ hiéu cing EX=0R
c. Bang trang thdi:

Bang 6
A B F
0 0 0
0 1 1
1 0 |
1 1 0

d. Bi€u thlrc logic va dang séng: B
+ Bi€u thUc logicc F A B AB AB
+ Dang song:

_“

ﬂ‘r

F

ﬂﬂﬂ ]

Hinh 1.12: Dang sdong

)

4.1.7. Céng EX - NOR:
a. Chlc ndng:
Exclusive-NOR
Thuc hién phép PAO cla phép todn XOR. Pau ra chi bang 1 khi tat cd cac
dau vao gidng nhau. Cong XNOR 2 dau vio:
b. Ky hiéu:

A — =1
B

Hinh 1.13: Ky hiéu cong EX -NOR

c. Bangtrang thdi:



Bang 7
A B F
0 0 1
0 1 0
1 0 0
1 1 1
d. Bi€u thUc logic va dang song:
+ Biéu thUc logic F AB AB A B
+ Dang séng tin hi€u vao ra
Al
1
o -
t
B
1
o -
i
Fi
1
LT ] 1,
Hinh 1.14: Dang song i
4.1.8. Cong BUFFER

Con goi 1a cOng dém. Tin hiéu s6 qua cOng BUFFER khéng d6i trang thai
logic. Cong BUFFER dugc diing v&i cdc muUc dich sau:

- SUra dang tin hiéu.

- bua dién thé cla tin hiéu vé ding chudn cla cac mUc logic.

- Nang kha niing cap dong cho mach.

- Ky hiéu cUa cOng BUFFER.

Hinh 1.15: Ky hiéu cong dém
Tuy cOng dém khong lam thay dGi trang théi logic cUa tin hi€u vao cOng
nhUng né gilt vai trd rat quan trong trong cidc mach sO.
4.2. Cac IC sO thong dung
4.2.1.Thong sO kY thuit clia IC sO
4.2.1.1. Cac dai luong dién dac trung
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- Vee: Dién thé ngudn (power supply): khodng di€n thé cho phép cap cho IC dé
hoat dOng tot. Thi du vé&i IC s6 ho TTL, Vc=5+0,5 V , ho CMOS Vpp=3-15V
(Ngu0i ta thudng dung ky hi€u Vpp va Vgg d€ chi nguOn va mass cla IC ho
MOS)
- Vig(min): Pién thé ngd vao mUc cao (High level input voltage): Pay la dién thé
ngd vao nhO nhat con dugc xem 1a mUc 1
- Vi(max): Pién thé ngd vao mUc thap (Low level input voltage): Di€n thé ngo
vao 16n nhat con dugc xem 1a mUc 0.
- Vou(min): Dién thé ngd ra mUc cao (High level output voltage): Dién thé nhd
nhat cla ngd ra khi & mUc cao.
- Vou(max): Dién thé& ngd ra mUc thap (Low level output voltage): Dién thé 16n
nhat cUa ngd ra khi & mUc thap.
- Ii: Dong dién ngd vao mUc cao (High level input current): Dong di€n 16n nhat
vao ngd vao IC khi ngd vao nay & mUc cao.
- I.: Dong di€n ngd vao mUc thap (Low level input current) : Dong di€n ra khodi
ngd vao IC khi ngd vio nay & mUc thap
- Tow: DONg di€n ngd ra mUc cao (High level output current): Dong di€n 16n nhat
ngd ra c6 thé cap cho tai khi né & mUc cao.
- Tor: DOng di€n ngd ra mUc thap (Low level output current): Dong dién 16n nhat
ngd ra c¢6 th€ nhan khi 3 mUc thap.
- Iccn.Iecr: Dong dién chay qua IC khi ngd ra 1an 1ugt & mUc cao va thap.
Ngoai ra con mOt sO thong sO khac dudc néu ra dudi day
4.2.1.2 Cong suadt tiéu tan (Power requirement)

MOdi IC khi hoat dOng sé tiéu thu mOt cong sudt tU ngudn cung cdp Vcc
(hay VDD). ’

Cong sudt tidu tdn nay xac dinh bdi dién thé ngudn va dong di€n qua IC. Do
khi hoat d&ng dong qua IC thuGng xuyén thay dGi gilta hai trang thi cao va thap
nén cong sudt tiéu tan s€& dugc tinh tUr dong trung binh qua IC va cong sudt tinh
dugc 1a cong sudt tiéu tdn trung binh

P,(avg)=1..(avg).V,.

l..(avg)= | cen ;' oL

POi vGi cdc cOng logic ho TTL, cong sudt tiéu tin G hang mW va véi ho
MOS thi chi @ hang nW.
4.2.1.3 Fan-Out:
MOt cich tOng qudt, ngd ra cla mOt mach logic doi hdi phai cap dong cho
mot sO ngd vao cic mach logic khac. Fan Out 1a sO ngd vao 16n nhat c6 thé ndi
v0i ngd ra cla mot IC ciing loai ma van bdo ddm mach hoat dOng binh thudng.
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N6i cach khac Fan Out chi khd niing chiu tdi clla mOt cOng logic. Ta ¢6 hai loai
Fan-Out Ung v&i 2 trang thai logic cUa ngd ra:

|
Fan-Out, =-°2%

Fan-Out, ==
IL

Thung hai gid tri Fan-Out nay khac nhau, khi s& dung, d€ an toan, ta nén diing
tri nh® nhdt trong hai tri nay. Fan-Out dugc tinh theo don vi Unit Load UL (tai
don vi).
4.2.1.4 Thoitré truyén (Propagation delays)

Tin hi€u logic khi truyen qua mOt cOng lu6n ludn c6 mot thoi gian tré.

C6 hai loai thoi tré truyen Thoi tré truyén tU th8p 18n cao tpy va thi tré
truyén tU cao xulng thdp tpy.. Hai gid tri nay thuOng khdc nhau. SU thay dGi
trang thai dudgc xdc dinh & tin hiéu ra. Thi du tin hi€u qua mOt cOng ddo, thoi tré
truy€n dugc xdc dinh

thHL tpLH
Tuy theo ho IC, thGi tré truyén thay ddi t vai ns dén vai trim ns. Thoi tré
truy€n cang 16n thi tOc d0 1am viéc cla IC cang nho.
4.2.1.5 Tich s cong suat-van tdc (speed- power product)

PE danh gia chat lugng IC, ngudi ta dung dai luong tich sO cong sudt-van
tOc d6 1a tich sO cong sudt tiéu tdn va thoi tré truyén. Thi du ho IC cé thdi tré
truy€n 12 10 ns va cong sudt tiéu tdn trung binh 12 50 mW thi tich s& cdng sudt-
van tOc la:

10 ns x 5 mW =10.10"x5.10" = 50x10™"* watt-sec = 50 picojoules (pj)

Trong qué trinh phdt tri€n cUa cong nghé ché tao IC ngudi ta ludn muldn dat
dugc cic IC ¢ cong sudt tiéu tan va thdi tré truyén cang nhé cang tOt. Nhu vy
mOt IC c¢6 chat lugng cang tOt khi tich sO cong sudt-van tOc cang nhd. Tuy nhién
trén thuc t€ hai gia tri nay thay d&i theo chi€u ngugc v4i nhau, nén ta khé ma dat
dugc céc gid tri theo y muOn, dui sao trong qud
trinh phat tri€én cla cong nghé ché tao linh kién dién t( tri sO nay ludn dugc cdi
thién .
4.2.2.IC s6 ho TTL



93

Trong qud trinh phat tri€én cUa cong nghé ché tao mach sO ta c6 cic ho:

RTL (Resistor-transistor logic), DCTL (Direct couple-transistor logic), RCTL
(Resistor-Capacitor-transistor logic), DTL (Diod-transistor logic), ECL (Emitter-
couple logic) v.v.... D€n bay gi® tOn tai hai ho c6 nhi€u tinh ning kY thudt cao
nhU thoi tré truy€n nho, tiéu hao coéng sudt it, d6 12 ho TTL (transistor-transistor
logic) ding cong nghé ché tao BJT va ho MOS (Cong nghé ché tao MOS)
Dudi day, 1an lugt khao sit cdc cOng logic cla hai ho TTL va MOS
4.2.2.1. Céng co ban ho TTL

Lay cGng NAND 3 ngd vao lam thi du d€ thdy cdu tao va van hanh cla mot
cOng cO ban

il

Khi mOt trong cdc ngd vao A, B, C xudng mUc khong T, dan dua dén T,
ngung, T; ngung, ngd ra Y 1én cao; khi cd 3 ngd vao 1én cao, T, ngung, T, dan, T;
dan, ngd ra Y xudng thap. D6 chinh 12 k€t qud cla cOng NAND.

Tu C. trong mach chinh 13 tu ky sinh tao bdi su k€t hop gilta ngd ra cla
mach (tang thiic) v4i ngd vao cla tang tai, khi mach hoat ddng tu sé& nap dién
qua R, (Idc T; ngung) va phéng qua T; khi transistor nay dan do d6 thoi tré truyén
cla mach quyét dinh bdi R, va C, khi R, nhd mach hoat dOng nhanh nhung
cong sudt tidu thu lic d6 16n, mudn gidm cong sudt phdi ting R, nhung nhu vay
thoi tré truyén s€ 16n hon (mach giao hodn cham hon). PE gidi quyét khuyét
di€m nay dOng thoi thda man mdt s6 yéu cdu khic , ngudi ta da ché tao céic
cOng logic v3i cic ki€u ngd ra khac nhau.
4.2.2.2. Céc ki€u ngo ra
* Ngo ra totempole
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T
R, trong mach cO ban dugc thay th€ bdi cum T,, R¢ va Diod D, trong d6 Re ¢6 tri
rat nho, khong ding k€. T2 bay gi0 gilf vai trd mach ddo pha: khi T, dan thi T;
dan va T, ngung,Y xulng thap, khi T, ngung thi T; ngung va T, dan, ngd ra Y
1én cao. Tu C. nap dién qua T, khi T, dan va phéng qua T3 (dan), thOi hang
mach rat nhé va két qua 12 thoi tré truyén nho.
Ngoai ra do T; & T, luan phién ngUng tuong Ung v&i 2 trang thai clUa ngd ra nén
cong sudt tidu thu gidm dang k€. Diod D c6 tic dung nang dién thé cuc B cla
T, 1én d€ bdo ddm khi T dan thi T, ngung.
Mach nay c6 khuyé&t di€m 1a khong th€ ndi chung nhi€u ngé ra cla cic cOng
khac nhau vi c¢6 th€ gy hu hong khi céc trang thdi logic cla cic cOng nay khac
nhau.
* Ngb ra cUc thu d€ hé

L =

i

Ng6 ra cuc thu d€ hd c6 mot sO 10i di€ém sau:
- Cho phép két nbi cic ngd ra cUa nhi€u cOng khéc nhau, nhUng khi sUr dUng
pha1 mac mOt dién trd tlr ngd ra 1én ngudn Vee, goi 1a dién trd kéo 1én, tri sO
cUa dién trd nay c6 th€ dugc chon 16n hay nhd tuy theo yéu cau cé 10i vé mat
cong suat hay tOc d0 1am viéc.

Pi€m nbi chung cla cdc ngd ra c6 tic dung nhu mOt cGng AND nén ta goi 1a
di€ém AND
- Ngudi ta ciing ché tao cic IC ngd ra c6 cuc thu d€ hé cho phép dién trd kéo 1én
mac vao nguOn dién thé cao, ding cho cic tdi ddc biét hodc dung tao sU giao
ti€p gilta ho TTL v&i CMOS diing ngun cao.
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Thi du IC 7406 1a loai c6ng ddo c6 ngd ra cuc thu d€ hd c6 thé mac 1én
ngudn 24 V

R kéolén

gﬁc = i+w +24v

- T 24V,
3 M 745112 7406 26mA
c @ CDi T Y=(AB){CD){EF) -y Q
D L1 -

__ LN giém AND P
E Q:J EF S | -

* Ngo ra ba trang thai

=

Mach 13 mOt cOng ddo c6 ngd ra 3 trang théi, trong d6 T, & Ts dUgc mac
Darlington d€ cdp dong ra 18n cho tdi. Diod D n6i vao ngd vao C d€ di€u khién.
Hoat ddng cUa mach gidi thich nhu' sau:

- Khi C=1, Diod D ngung dan, mach hoat ddng nhu mOt cGng ddo

- Khi C=0, Diod D dan, cuc thu T, bi ghim 4p & mUc thap nén T, T, & Ts déu
ngUng, ngd ra mach & trang thai tOng trd cao.

Ky hiéu cUa cBng ddo ngi ra 3 trang thdi, c6 ngi di€u khién C tidc dOng mUc

cao va bang su that

Barg = that
Ciing c6 cic cOng ddo va cOng dém 3 trang thdi v&i ngi di€u khién C tic dOng
mUc thap ma SV c6 thé tu vé& ky hi€u va bang su that.
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Pay 1a mOt Ung dung cla cOng dém c6 ngd ra 3 trang thai: Mach chon d{f
liéu.

Van chuyén: Ung v&i mot gid tri dia chi AB , mOt ngd ra mach gidi ma dia
chi dugc tic dOng (1én cao) cho phép mOt cOng md va d{f li€u G ngd vao cOng d6
dudgc truy€n ra ngd ra.

Thi du khi AB =00, Yo=1(Y,=Y>=Y3=0) G, m3, D, truyén qua G, dén ngo
ra, trong ltic G,, G;, G, déng, c6 ngd ra & trang thai Z cao, khong dnh hudng dén
hoat dOng cUa mach.
4.2.2.3. Pac tinh cic loat TTL

Cic IC s6 ho TTL dugc sdn xudt lan dau tién vao nim 1964 bdi hang
Texas Instrument Corporation cla MY, 18y sO hi€u 1a 74XXXX & 54XXXX. Su
khéc biét gilta 2 ho 74XXXX va 54 XXXX chi @ hai diém:

74: VCC=5 £ 0,5 V va khodng nhiét d6 hoat ddng tUr 0°C dén 70° C
54: VCC=5 + 0,25 V va khodng nhi€t d6 hoat ddng tUr -55° C dén 125°C

Céc tinh chat khic hoan toan giOng nhau néu ching cé ciing s0.

Trudc sO 74 thudng cé thém ky hi€u d€ chi hiang san xudt. Thi du SN cla
hiang Texas, DM cUa National Semiconductor, S cUa Signetics

Ngoai ra trong qud trinh phdt tri€n, c4c thong sO k¥ thudt (nhat 1a tich sO cong
suat van tOc) ludn dugc cdi ti€n va ta cé cdc loat khdc nhau: 74 chudn, 74L (Low
power), 74 H (High speed), 74S (Schottky), 74LS (Low power Schottky), 74AS
(Advance Schottky), 74ALS (Advance Low power Schottky), 74F (Fast, Fair
Child).

MOt sO tinh chat cla cdc loat ké trén:
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Théng sb k¥ thut 74 | 74L | 74H | 74S | 74L | 74AS | T4ALS | 74F
S

Thoi tré tru}fén (ns) 9 33 6 3 9,5 1,7 = 3
Cong suat tiéu tan (mW) 10 l 23 20 2 8 1,2 6
Tich sé cong sudt vantoe (pJ) | 90 | 33 | 138 | 60 19 13,6 4,8 18
Tén s6 xung Cy max (MHz) | 35 | 3 50 | 125 | 45 200 70 100
Fan Out (ciing loat) 10 | 20 10 | 20 | 20 40 20 33
Pién thé

Vou(min) 24 24 | 24 | 2.7 | 2.7 | 25 2.5 2.5
VoL (max) 041 04 | 04 | 05| 05| 05 0,4 0,5
Vix (min) 200 2,0 | 20 | 2.0 | 20 | 2.0 2,0 2,0
Vi (max) 08| 07 ] 08 | 0.8 | 0.8 | 0.8 0,8 0,8

- Loat 74S: Céc transistor trong mach dugc mac thém mot Diod Schottky gilra
hai cuc CB v8i muc dich gidm thdi gian chuyén trang théi cUa transistor do dé6
lam gidm thOi tré truyén.
- Loat 74AS va 74ALS 1a cdi ti€én cla 74S d€ lam gidm hon nlra gi4 tri tich sO
Cong sudt - Van toc.
- Loat 74F: Dung kY thuat dac biét lam gidm di€én dung ky sinh do d6 cadi thién
thoi tré truyén cla cOng.
4.2.3.IC s6 ho CMOS

GOm céc IC s6 dung cong nghé ché tao cla transistor MOSFET loai ting,
kénh N va kénh P . V@i transistor kénh N ta c6 NMOS, transistor kénh P ta cé
PMOS va néu dung cd hai loai transistor kénh P & N ta ¢c6 CMOS. Tinh ning kY
thudt cla loai NMOS va PMOS c6 th€ néi 1a gibng nhau, trlf nguOn cap dién c6
chi€u nguoc v4i nhau do dé ta chi xét loai NMOS va CMOS. Céc transistor MOS
dung trong IC sO ciing chi hoat ddng & mOt trong 2 trang thdi: dan hodc ngung.
- Khi dan, tuiy theo nOng dd pha cla chat ban dan ma transistor c6 ndi trd rat
nho (tU vai chuc Q dén hang trim KQ) tuong duong v&i mOt khéa déng.
- Khi ngUng, transistor ¢6 n0i trd rat 16n (hang 10'°Q), tuong duong v&i mOt
khéa h.
4.2.3.1. Céng co ban NMOS
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(Hinh a), (Hinh b) va (Hinh c¢) la cac 06ng NOT, NAND va NOR dung NMOS
Bang quan hé gilra cdc dién th€ cla cic ngd vao , ra cOng NOT

Via T, T, Voaut

0V (logic 0) | Roy=100KQ | Rope=10""Q | 5V (logic 1)
+5V (logicl) | Rony=100KQ | Rox= IKQ | 0,05V (logic 0)

Ngoai ra van hanh cla cOng NAND va NOR dugc gidi thich nhu sau:

* COng NAND:

- Khi 2 ngd vao n6i 1én mUc cao, T2 va T3 dan, ngd ra xudng thap.

- Khi ¢6 1 ngd vao nbi xubng mUc thap, mOt trong 2 transistor T2 hodc T3
ngung, ngo ra 1én cao.

D6 chinh 1a k€t qud cla cOng NAND 2 ngd vio.

* COng NOR:

- Khi 2 ngd vao nOi xubng mUc thap, T2 va T3 ngung, ngi ra 1én cao.

- Khi ¢6 1 ngd vao ndi 1én mUc cao, mOt trong 2 transistor T2 hodc T3 dan, ngd ra
xuOng thap.

D6 chinh 1a k€t qud cla cOng NOR 2 ngd vio.

4.2.3.2. COng co ban CMOS
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Ho CMOS sUr dung hai loai transistor kénh N va P vGi muc dich cai thién tich
sO cong sudt van tOc, mac di khd niing tich hop thap hon loai N va P. (Hinh a),
(Hinh b) va (Hinh ¢) la cac C6ng NOT, NAND va NOR ho CMOS
Bang quan hé dién thé cla cdc ngd vao , ra cOGng NOT

Vin T, T, Vou
Voo (logicl) | Rose=10""Q | Ron= 1KQ | OV (logic 0)
0V (logic0) |Ron=1KQ | Roee=10"Q | Voo (logic 1)

Ngoai ra van hanh clla cOng NAND va NOR dugc gidi thich nhu sau:

* COng NAND:

- Khi 2 ngd vao noi 1én mUc cao, T1 va T2 ngung, T3 va T4 dan, ngd ra xudng
thap.

- Khi ¢6 1 ngd vao nOi xubng mUc thdp, mdt trong 2 transistor T3 hodc T4
ngung, mOt trong 2 transistor T1 hodc T2 dan, ngd ra 1én cao. D6 chinh 1a két
qua cla cOng NAND 2 ngd vio.

* COng NOR:

- Khi 2 ngd vao nbi xubng mUc thap, Tlva T2 dan, T3 va T4 ngung, ngd ra lén
cao.

- Khi ¢6 1 ngd vao ndi 1én mUc cao, mOt trong 2 transistor T3 hodc T4 dan, mot
trong 2 transistor T1 hodc T2 ngung, ngd ra xuOng thap. D6 chinh 1a két qua cla
cOng NOR 2 ngd vio.

4.2.3.3. Cac cOng CMOS khiac
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NgU0i ta cling sdn xudt cic cng CMOS vGi cuc Drain d€ hG va ngd ra 3
trang thdi d€ s dung trong cdc truOng hop ddc biét nhu ho TTL. (Hinh a) 1a
mOt cGng NOT c6 cuc D d€ hd, khi st dung phai c6 dién trG kéo 1én (Hinh b) 1a
mOt cOng NOT c6 ngd ra 3 trang théi:

- Khi ngd vao Enable =1, T1 va T4 dan, mach hoat dOng nhu 14 cGng ddo.

- Khi ngd vao Enable =0, T1 va T4 déu ngung dua mach vio trang thdi Z cao.
Ngoai ra 10i dung tinh chat cUa transistor MOS c6 n0i trd rat nho khi dan,

ngUdi ta cling ch€ tao cic mach c6 kha ning truy€n tin hi€u theo 2 chiéu, goi 1a

khéa 2 chi€u, 1a mOt khéa 2 chi€u v&i A 14 ngd vao di€u khién. Khi A = 0 khéa

hd, khi A = 1, khéa déng cho tin hi€u truyén qua theo 2 chi€u

out

ot ‘i T \?F
A 1w —

o A [XtoY YtwoX
7 0 | OFF OFF
A > [T 1 | ON ON
o
E@n |
khign Ty
M
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Van hanh: T3 va T4 vai trd 12 mOt cOng ddo
- Khi A =0, cuc G cla T2 & mUc thap nén T2 (kénh N) ngung, cuc G cla T1
(kénh P) & mUc cao nén T1 ngUng, mach tuong duong v3i khéa hé.
- Khi A =1, cuc G cla T2 & mUc cao nén T2 dan, cuc G clia T1 & mUc thdp nén
T1 dan, mach tuong duong v&i khéa déng. Tin hiéu truyén qua mOt chi€u nho
T1 (loai P) va theo chi€u ngugc 1ai nhd T2 (loai N). Bién d0 cUa tin hi€u Vi
truy€n qua khéa phdi thda diéu kién 0 <Vi < Vpp . Nhu vay néu ta st dung
nguOn + Vpp, thi khéa cho tin hi€u xoay chiéu di qua.
4.2.3.3. Pac tinh cia ho MOS

MOt sO tinh chat chung cla cic cOng logic ho MOS (NMOS, PMOS va
CMOS) ¢6 thé ké ra nhU sau:
- Nguln cap dién : Vpp tU 3V dén 15V

- MUc logic: Vo (max) = 0V Vou (min) = Vpp
~ VIL (maX) =30% VDD VIH (mln) = 70%VDD
- Lé nhiéu . VNH = SO%VDD VNL = 3O%VDD

V@i ngudn 5V, 1€ nhiéu khdang 1,5V, rat 16n so vGi ho TTL.
- ThOi tré truyén tuong ddi 16n, khdang vai chuc ns, do dién dung ky sinh 3 ngd
vao va tOng trd ra cUa transistor kha 16n.
- Cong sudt tidu tan tuong d6i nhd, hang nW, do dong qua transistor MOS rat
nho.
-S6 Fan Out: 50 UL

Do tOng tré vao cla transistor MOS rat 16n nén dong tdi cho cic cOng ho
MOS rét nh0, do d6 s6 Fan Out cla ho MOS rat 16n, tuy nhién khi mac nhi€u
tang tai vao moOt tang thic thi dién dung ky sinh ting 1én (gdm nhi€u tu mac
song song) anh huéng dén thdi gian giao hodn clUa mach nén khi ding & tan s
cao ngUdi ta gidi han sO Fan Out 12 50, nghia 1a mOt cOng MOS c6 thé cap dong
cho 50 cBng tai cling loat.
- Nhu d3 néi @ trén, CMOS c6 cdi thién thoi tré truyén so véi loai NMOS va
PMOS, tuy nhién mat d0 tich hgp clla CMOS thi nhd hon hai loai nay. Du sao so
vGi ho TTL thi mat do tich hgp clla ho MOS néi chung 16n hon rat nhiéu, do d6
ho MOS rat thich hop dé€ ché tao dudi dang LSI va VLSIL
4.2.3.4. Cac loat CMOS

CMOS c6 hai ky hi€u: 4XXX do hdng RCA ché tao va 14XXX cUa hang

MOTOROLA, c¢6 hai loat 4XXXA (14XXXA) va 4XXXB (14XXXB), loat B ra
d0i sau c6 cdi thién dong ra.

Ngoai ra con c6 céc loat :
- 74C : CMOS c6 cung sO d6 chan va chlc ning v&i IC TTL né€u c6 cung sO. Thi
du IC 74C74 13 IC gbm 2 FF D tdc dOng bGi canh xung dong hd gibng nhu IC
7474 cla TTL.
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Hau hét (nhung khong tat cd) cac thong sO cla loat 74C gidng vdi 74 TTL
nén ta c6 th€ thay th€ 2 loai nay cho nhau dugc.
- 74HC (High speed CMOS), 74HCT: Pay Ia loat cdi ti€n cUa 74C, tbc d0 giao
hoan c6 thé€ so sanh vGi 74LS, riéng 74HCT thi hoan toan tuong thich vGi TTL k&
ca cac mUc logic. Day 1a loat IC CMOS dugc dung rOng rai.
- 74AC va 74ACT (Advance CMOS) cai tién cla 74 HC va HCT vé mat nhiéu
bang cach sap x€p lai th(r tu céc chan, do d6 né khéng tuong thich vGi TTL vé
sO dO chan.

Thuc hanh:

Bai 1: Lap rap khao sit cdng NOT (Pao)

Lua chon IC, két n6i mach nhu hinh vé theo so do chan va thuc hién
ki€m tra tUng cOng trong IC 74L.S04, di€n két qua Y vao bang
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Y
Y
Y

- T4LS04N @0
A Y
0
1

...................................................................................................
...................................................................................................
...................................................................................................
---------------------------------------------------------------------------------------------------
...................................................................................................

Bai 2: Lap rap khao sat cdng AND (va)
Lua chon IC, két n6i mach nhu hinh vé theo so' do chan va thuc hién
ki€m tra tUng cOng trong IC 74LS04, dién két qua Y vao bang
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SWH1 Voo
L. [a] [a] [2] [] [l (51 2]

SW2 ) )

¥ OO O
L 741508 Ghb

SWI1 SW1 Y

0 0

0 1

1 0

1 1

...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

Bai 3: Lap rap khao sat cong OR (Hodc)
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Lua chon IC, két n6i mach nhu hinh vé theo so' do chan va thuc hién
ki€m tra tUng cOng trong IC 74LS32, dién két qua Y vao bang
SWi1

IC1A

) Dy HEERERG

SW2 E}—

R
p—y

7
Rt

- 741531 G
SW1 SW1 Y
0 0
0 1
1 0
1 1

...................................................................................................

...................................................................................................

...................................................................................................

...................................................................................................
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Bai 4: Lap rap khao sit cdng NAND (Va dao)
Lua chon IC, két ndi mach nhu hinh vé theo so dd chin va thuc hién
ki€m tra tUng cOng trong IC 74L.S00, di€n két qua Y vao bang
SW1
114 -
L.} [14] [ra] [12] [] [ro] [e] [e]

2

—

SW2

FAALSO0M

220
Py

R1

¥,

LED1

D) Laf L] Led s [ed 2]

GHDA

~ 74LS00 G
SW1 SW1 Y

0 0

0 1

1 0

1 1

..........................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

...................................................................................................
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Bai 5: Lap rap, khao sat cdng NOR (Hoac dao)
Lua chon IC, két n6i mach nhu hinh vé theo so do chan va thuc hién
ki€m tra tUng cOng trong IC 74L.S02, di€n két qua Y vao bang

(4] [ [ [] [io] [s] [¢]

<l L

TAALSOZN }

SW2

L =1
220
=

(=
E
E
E
[]
[=]
[

=1 741802
SW1 SW1 Y
0 0
0 1
1 0
1 1

...................................................................................................

...................................................................................................

...................................................................................................
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BAI 3
MACH FLIP - FLOP VA UNG DUNG
MA BAI: MP18-04

Muc tiéu:
- Hi€u duoc nguyén tac hoat ddng cic mach FLIP_FLOP va (ng dung
- Lap rap dugc ciac mach FLIP_FLOP va mach Ung dung
- Rén luy@n tinh thdn ham hoc hai.

NOi dung chinh :
1. Cac loai mach flip - flop
Muc tiéu:
- Trinh bay dudgc nguyén tac hoat ddng cidc mach FLIP_FLOP va Ung dung.
1.1.Flip Flop RS
1.1.1. RS ¢6 cic ngd vao R va S tac dOng muUc cao.
R

Q
Q
s

Céc trang théi logic clla mach cho & bang sau:
R S Q Q- R S Q-
0 | 0 | 0 |0] Tac dung nhé 0 | 0 Q
0 | 1 [ 0 |1]Dat(Sen 1 1 0 0
0 | 1 | 1) Q.=1 I I Cam
|l 0 0 |o0] batlai (Reset)
L0 1 |0 Q=0
I I 0 []Q=Q.=0(Cim)
NI
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(P0i vGi mach cho6t vi khong cé tdc dOng cUa xung dOng hd nén ta c6 thé
hi€u trang thdi trudc 1a trang thdi gid s, con trang thai sau 1 trang théi khi
mach 6n dinh).

- Khi R=S=0 (cd 2 ngd vao déu khong tic dOng), ngd ra khong dGi trang thai.
- Khi R=0 va S=1 (ngd vao S tdc dOng), chOt dugc Set (tlc dat Q+=1).

- Khi R=1 va S=0 (ngd vao R tic dOng), chOt dugc Reset (tUc dat 1ai Q+=0).
- Khi R=S=1 (ca 2 ngd vao déu tic dOng), chOt rGi vio trang thii cam .
1.1.2.RS tac ddng murc thap

s S R Q-
— - 0 0 Cam
0 | I
B I 0 0
R Q | | Q

P& c6 chOt RS tdc ddng mUc cao ding cOng NAND, ngUdi ta thém vio 2 cOng
ddo & cic ngd vao.

%

Ky hiéu ch6t RS
—s ab— —Hs Q—
—R ol— —4Rr ob—
(a) (b)

(Hinh a) 12 ky hi€u chOt RS tic dOng cao va (Hinh b) 1a chOt RS tiac dOng thap.
1.1.3 Flip Flop RS ¢6 CK
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(=]
=]

[ R
(a) (b)
Hoat dOng cUa FF cho bdi Bang su that

Vao Ra
Ck S R Q-

0 X X Q

1 0 0 Q

1 0 1 0

1 1 0 1
1 1 1 Cam

D€ c6 FF RS c6 xung dOng ho tdc dOng thap chi can thém mdt cbng ddo cho
ngd vao CK (Hinh b). Ta c6 bang su that gibng Bang trén, trl ngd vao CK phai
d3o l1ai.

1.1.4. Flipflop RS c6 ngo vao Preset va Clear:

F'r|

DD
DS, R
I

7 i
al [

(a) (b)

Tinh chat cUa FF 1a c6 trang thai ngd ra bat ky khi m3 mdy. Trong nhi€u
truong hop, c6 th€ can dat trudc ngd ra Q=1 hodc Q=0, mubn thé€, ngudi ta
thém vao FF cdc ngd vao Preset (dat trudc Q=1) va Clear (X6a Q=0), mach c¢6
dang (Hinh a) va (Hinh b) 1a ky hi€u cla FF RS c6 ngd vao Preset va Clear tac
dOng mUc thap.

Thay 2 cOng NAND cu0i bang hai c6ng NAND 3 ngi vao, ta dugc FF RS c6
ngd vao Preset (Pr) va Clear (Cl).
- Khi ngd Pr xuOng thap (tdc dOng) va ngd CI 1én cao ngd ra Q 1én cao bat chdp
cac
ngd vao con lai.

LY |
8
|
o

R
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- Khi ngd Cl xuOng thap (tdc dOng) va ngd Pr 1én cao ngi ra Q xulng thap bat
chdp cic ngd vao con lai.

- Ngoai ra 2 ngd vao Pr va Cl con dugc dua vé€ 2 ngd vao mOt cOng AND, n0i
dua tin hi€u CK vao, muc dich cUa vi€éc lam nay 12 khi mOt trong 2 ngd vao Pr
hodc CI tic dOng thi mUc thap cUa tin hi€u nay s& khéa cOGng AND nay, vo hi€u
héa tdc dung cUa xung CK.

Bang su that clia FF RS c6 Preset va Clear (tic dOng thap)

Pr | Cl | Ck| S | R Q-
0 0 X X X Cam
0 | X X X |
I 0 X X X 0
| | 0 X X Q
| | | 0 0 Q
| | | 0 l 0
| | I | 0 |
| | | | | Cém

Luu y: Trén bang su that , dong th(r nhat tuong Ung vGi trang thdi cdm vi hai
ngd vao Pr va Cl dOng thOi @ mUc tac dOng, 2 cOng NAND cubi cing déu déng,
nén Q,=Q =1.

1.1.5. Flipflop RS chu t6:
Ké&t ndi thanh chudi hai FF RS v4i hai ngd vao xung CK cUa hai FF c¢6 mUc
tdc dOng trdi ngU'gc nhau, ta dugc FF chu t& .

D‘: CI’E:EH

Hoat ddng cUa FF dugc gidi thich nhu sau:
- Do Cks cUa tang t& 13 ddo clia Cxy = Ck cla tang chl nén khi CK=1, tang chU
giao ho4n thi tang t& ngung. Trong khodng thdi gian nay, dt li€u tU ngd vao R
va S dugc dua ra va On dinh & ngd ra R” va S’ cla tang chu, tai thOi di€m xung
Ck xulng thap, R’ va S’ dugc truyén dén ngd ra Q va Q.
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Ngi ra
¢" gao hoan

CI(‘E-

- Poi vGi trudng hgp R = S =1 khi CK=1 thi R’= S’ =1, nhung khi CK xu0ng
thap thi mOt trong hai ngi ra nay xulng thap, do d6 mach thoat khoi trang théi
cdm, nhung S’ hay R’ xubng thap trudc thi khong doan trudc dugc nén mach
r0i vao trang théi bat dinh, nghia 12 Q, c6 th€ =1 c6 th€é =0, nhung khic vGi 0 .
Ta c6 bang su that:

S R Cg Q-

0 0 Q

0 1 0

Il 0 i f |

1 1 Béat dinh
J

Tém 1ai, FF RS chU t& da thoat khdi trang thai cAm nhung van r0i vio trang
th4i bat dinh, dOng thdi ta dugc FF cé ngd vao xung dOng ho tidc dOng bGi canh
xu0Ong cla tin hiéu CK.

PE c6 FF RS ¢6 ngd vao xung dOng hod tac dOng bdi canh 1én cUa tin hiéu CK
ta c6 th€ doi c6ng NOT dé€n ngd vao FF chl va cho tin hiéu CK vao thang FF t4.

Ma3c dir thodt khoi trang thai cdm nhung FF RS chU t& van con trang thai bat
dinh nén ngU0i ta it s& dung FF RS trong truOng hQp R=S.
1.2. Flipflop JK
1.2.1.Flip - Flop JK

LA mach dién c6 kha niing thi€t 1ap trang thai 0, trang théi 1, chuyén doi
trang thdi va duy tri (nh&) trang thdi cin c( vao cdc tin hi€u dau vao J, K va tin
hiéu xung dong h6 C,.

a. Cau tric:

|
(|J

b. Nguyén ly:
J=0,K=1v6i Cklasudnam thi Q. =0
J=1,K=0, véi Cklasudnam thi Q,, =1
J=1,K=1, v6i CklasuOnam thi Q,,=0n  chuyé&n dGi trang thai
J=0,K=0,v6i CklasuOnam thiQ,,=Q,  gilt nguyén trang théi.
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c. Phuong trinh:
Qn+1 = JQH + EQH
vGi di€u kién da xudt hién suOn am cla xung C,.

d. Bang trang thdi:

Qn J K Qusi

0 0 0 0

0 0 1 0

0 1 0 1

0 1 1 1

1 0 0 1

1 0 1 0

1 1 0 1

1 1 1 0

1.2.2. Flip - Flop JK Master Slave:
a. C4u triic:

;]
| B ; : . A CLk—op> )
— & K — Q

a) c8u triic

b) ky hiéu
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Loai FF S-R truGc ddy van con c6 su rang bubc gilta r va s, nguyén nhin
chinh 1a khi R = S = 1 d4u ra cdc cOng G, H déu & mUc thdp dan dén tinh hubng
khoéng mong mudn 13 cd Q, va Qm déu & mUc cao = 1. d€ loai b truGng hdp
niy ngUdi ta 1ay tin hi€u & ddu ra dua trd 1ai d€n cac dau vao cla g va H vi Q
va Q ludn c6 trang thai nguQc nhau.

b. Nguyén ly hoat dOng:

Theo nhu su trinh bay trén ddy vé su cdi ti€én cla FF JK ta thdy hoat ddng
cla né gidng nhu FF S-R master slave, chi khic bdi su tuong duong sau cla céc
tin hi€u dau vao:

S =JQ,
R =KQ,
Vay ta c6: Quu =S +RQ,=TJQn + KQnQ,
vGi di€u ki€n xudt hi€n suOn am cla xung clock. va diy ciing 1a phudng trinh
dac trung cla FF JK
c. Phuong trinh dac trung:
Ta thdy FF JK n6 phan 4nh quan hé logic gi(ta Q,.; v8i Q, , J,K nhG Qn va
Q. phan hoi vé cbng di€u khi€én G va H ma J va K khong con rang bubc 1an
nhau. Vi Vay ta ¢6 phuong trinh dac trung cho FF JK
Qn+1 = J@ + EQn

1.3. FlipFlop D
Flip — Flop D 12 mach di€n cé chUc niing thi€t 1ap trang thdi 0 theo tin hi€u
dau vao D = 0 va thi€t 13p trang thai 1 theo tin hi€u dau vio D = 1 trong di€u
ki€n phai c6 xung dinh thoi.
1.3.1. Cau tric:
C

D

& b p—71—0

!
|
o -
7]

L b & —Q
)

a) cau tric b) ky hiéu

1.3.2. Nguyén ly hoat dOng.
Khi C = 0 thi cOng C va E ngat FF duy tri trang théi .
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Néu C=1D =0 thi dau ra c  mUc cao, ddu ra E ¢ mUc thdp FF & trang
th4i 0. néu D = 1 thi ddu ra ¢ & mUc thap, dau ra E & mUc cao FF & trang thdi 1.
vay néu c6 xung Cp va D & mUc nao thi FF ¢ mUc dé.

Q™' =D v&i dk C = 1
1.3.3. Phuong trinh:

Theo nhu nguyén ly thi FF D trén da thda man dinh nghia. Vi vay ta ¢
phuong trinh ddc trung sau:

Qn+l :D
1.3.4. Bang trang thai.
D C Qi
L H L
H H H
X L Qs

1.4. FlipFlop T
FF — T 12 mach di€n c6 chlc ning duy tri va chuy€n dGi trang thdi tiy thubc
vao tin hi€u dau vao. Trong di€u kién dinh thoi cla Ck.
1.4.1. Cau tric:

Ck —Ck

—

N —

1| ]
,_]
]

1.4.2. Nguyén ly:

Khi T=0 FF gi(t nguyén trang thai
Khi T=1 FF lat trang théi (toggle)

Nhu vay mach T FF thay d6i trang thdi tudn tu theo moi 1an xung kich
thich.
Chi y: Khi dau vao T c6 thdi gian tOn tai & mUc logic cao trong mOt khodng dai
hon so v3i thoi gian chuyén trang thai (thdi gian tr€) cla mach thi mach sé ti€p
tUc 1at trang thdi t&i khi hét thOi gian tOn tai & mUc logic cao cla T, qud trinh d6
lam cho viéc xdc dinh chinh xdc mach dang & trang thai nao 1a khong thé&, do d6
chi c6 th€ 1am viéc & ch€ d6 dOng bO (vi thuc t€ thdi gian tOn tai mUc logic cao
cUa T lu6n 16n hon rat nhi€u thdi gian tré cla mach)
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1.4.3. Phuong trinh:
TU nguyén 1y 1am viéc cla FF — T ta dua ra dugc phuong trinh ddc trung cUa
T-FF:

Q" =Jn + kQ,=TQn +7Q, =T Q, (2.8)
1.4.3. Bang trang thai:
T-FF 12 mOt trigd c6 2 dau ra va 1 dau vao T. T-FF c6 bang thdi nhu sau:

Qn T Qn+ 1
0 0 0
0 | |
1 0 1
| | 0

2. Mach ghi dich
Muc tiéu:
- Trinh bay dudgc nguyén tac hoat ddng cdc mach ghi dich.
2.1.S0 d6 nguyén tac va van hanh

Q, Qg Qe Qg
A B C D J
dp—D @ D 0 D @ D o
= Gy —a G, —ap O —ab €,
o 9t o 9+ o 9 o A

- ! !

Pay 12 s0 d6 mOt mach ghi dich 4 bit don gidn, mach gbm 4 FF D ndi thanh
chu0i (ngd ra Q cla FF trudc ndi vao ngd vao D cla FF sau) va cdc ngd vao Ck
dugc ndi chung 1ai (cdc FF chiu tic dOng dOng thoi). Mach ghi dich nay c6 khd
ning dich phdi. Ngo vao DA cla FF dau tién dugc goi 1a ngd vao dir li€u ndi
ti€p, cic ngd ra Qa, Qp, Qc, Qp 12 céc ngd ra song song, ngd ra cla FF culi ciing
(FF D) 1a ngd ra nGi ti€p . Trudc khi cho mach hoat dOng, tic dung mOt xung




117

x6a vao cdc ngd vao Cl (dUa cdc chan C1 dd dugc ndi chung xubng thap roi 1én
cao) dé cic ngdraQ,=Qg=0Qc=Qp=0.

Cho d(rliéu vao DA, sau mOi xung dOng ho, d(t liéu tU tang trudc 1an 1Uot
truy€n qua tang sau. (Gid s& DA 1a chubi d{f li€u gbm 3 bit cao, 2 bit thap roi 1
cao va 1 thap), trang thdi cdc ngd ra cla cic FF cho & Bang

Vao ___Ra
Cl Ck Dy | Qs Qs Q¢  Qp
0 X X 0 0 0 0
L L 1t ]1 0o o o
| | | | ] 0
| ‘L | | | | 0
| 'l' 0 0 | | |
4 o o o 1 1
Ll 1t |10 0
| ‘L 0 0 | 0 0
d

Céic mach ghi dich dugc phan loai tuy vao sO bit (s6 FF), chi€u dich
(phdi/trai), cdc ngd vao/ra (ndi ti€p/song song).
PE& c6 mach dich trdi, d{t li€u nodi ti€p dua vio ngd vao D cla FF cudi cuing
va cdc ngd ra cUa FF sau n0i ngudc trd 1ai ngd vao cla FF trudc.

01| l]zll Q, Q,
r C
L =
L |

Cho d{r liéu noi ti€p vao ngd vao D cla FF 4, sau mOi xung dong ho, dit
li€u truyén tU tang sau ra tang trudc. Gid s chubi d{t li€u giOng nhU trén, trang
thdi céc ngd ra cUa céc FF cho @ bang sau

Yao
rici tiép
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Viao Ra
Cl C Dy |Q Q Qi Qy
0 X X 0 0 0 0
1 v 1 0 0 ] 1
] ¥ 1 0 0 ] ]
cloo oy o]
Ll Lot fr]1]o
1 l 0 1 1 ] 0
] l 1 ] 0 (0 ]
] l 0 0 0 ] 0

2.2.Vai IC ghi dich tiéu biéu

Trén thi truOng hién c6 kh4 nhi€u loai IC ghi dich, c6 day duU cac chlic niing
dich phai trdi, vao/ra nOi ti€p, song song. Sau day, ching ta khdo sit 2 IC tiéu
bi€u:
- IC 74164: dich phai 8 bit;
- IC 7495: 4 bit , dich phai, trdi, vao/ra noi tiép/song song .

2.2.1.1C 74164:
D Fin numbers @ @ @ @ @ @ @
DenND f@vee Qg @y Q2 Qs Qy Oy Qg =
.© |

e 1 0 o-—p oo o D o0 oH-Hp oHHD oD o
@ Ck —op Cie —> O > Cie o Cie —p Ci Ck —ap Cie

F Cl Cl Cl r Cl Cl Cl r cl Cl

[=] [=] [x] [=] [x] [=] ]
GF' :Bz
MR

@
MR : Master Reset, diy ciing 1a chan Clear clla cd mach, tic ddng thap
CP: Clock pulse, nga vao xung dong hd tac ddng canh 1én.

2.2.2. I1C 7495:
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PD P'l P2 Pg

¥
5

=

| S
e |
=
=
e |

M
o

:i—u C, :i—o C gi—wcx §i4 -
S QM S S S
Q;

Q, Q

o

Y nghia cdc chan: S: Mode control input Ds: Serial Data input
P, - P; : Parrallel data inputs
CP, : Serial Clock CP2 : Parrallel clock
Qo - Q; : Parrallel outputs
Duoi day 1a cdc budc thao tac d€ thuc hién céc chlc ning cla IC
* Nap d liéu song song
- Chudn bj dit liéu & c4c ngd vao P, - P;
- Cho S =1, d{r liéu dugc dua vao cdc ngi vao cla céc FF, CP1 bi khéa, CP2 1a
ngo
vao CK, d(rliéu xudt hién & ngi ra Q0 - Q3 khi c6 canh xudng clla CK
* Dich phai
- Sau khi da nap d(tliéu song song - Chudn bj dit1iéu n0i tiép.
-ChoS=0
- bua d{r 1iéu nGi ti€p vao ngd vao Ds, CP, bi khéa, CP; 12 ngd vao Cy, khi Ck tic
dOng, d(r li€u sé dich phdi tUng bit mOt trén cic ngd ra Qo - Q;
* Dich tréi
- NOi ngd ra FF sau vao ngd vao song song cUa FF trudc
- P; 1a ngd vao noi tiép
- S =1 d€ céch ly ngd ra FF trudc vGi ngd vao FF sau
- CP, 12 ngd vao xung Cy, d{t liéu sé dich trdi Ung v&i canh xuOng cla Ck.

Luu y: Mac dit c6 2 ngé vao cho xung Cx nhUng khi sU’ dung chiing thUOng
duoc nbi chung lai, Iy do la vi Ung vOi mOt trang thdi cUa tin hi€u diéu khién S
chi cé mOt trong hai cOng AND m3 d€ cho tin hiéu CK di qua.
2.3.Ung dung cla ghi dich

Ghi dich c6 kh4 nhiéu Ung dung:

- MOt sO nhj phan khi dich trdi 1 bit, gid tri duQc nhan 1én gdp ddi va dugc chia
hai khi dich phai mOt bit.
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Thi du s6 1010.00 = 10,, khi dich trdi thanh 10100.0 = 20,, va khi dich phai thanh
101000 = 51().

- Trong mdy tinh thanh ghi (t&n thuGng g0i cUa mach ghi dich) 1a noi Iuu tam dit
liéu d€ thuc hién céc phép tinh, cdc 1€nh c0 bdn nhu quay, dich ...

- Ngoai ra, mach ghi dich con nhiing Ung dung khic nhu: tao mach dém vong,
bi€n dGi dr liéu nodi ti€p <> song song, dung thi€t k& cidc mach deén trang tr,
quang béo. . . ..

3. Mach dém
Muc tiéu:
- Trinh bay dudgc nguyén tac hoat ddng cic mach dém.
3.1.Mach dém déng bo
Trong mach dém dbng b0 cic FF chiu tdc dOng dOng thdi cla xung dém

Ck.
3.1.1 Mach dém dong bd n tang, dé€m lén

PéE thi€t k€ mach d€m dbng bd n tang (1ay thi du n=4), trudc tién 1ap bang
trang thdi, quan sit bang trang théi suy ra cich mac céc nga vao JK cla cdc FF
sao cho mach giao hoédn tao ciac ngi ra ding nhu bang da 1ap. Gia sU ta dung FF
tac dOng béi canh xudng cla xung Cx (That ra, k€t qud thi€t k& khong phu
thuOc vao chi€u tic ddng cUa xung CK, tuy nhién di€u nay phdi dugc thé hién
trén mach nén ta ciing can Iuu y). V3&i 4 FF mach dém dugc 2°=16 trang thai va
s6 dém dugc tr 0 dén 15. Ta c6 bang trang thdi:
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Cy Qp Qc Qg Qa So dém
X6a 0 0 0 0 0
1w 0 0 (- 1 |
2l 0 0 I 0 2
3l ] (h 1+ 1 3
0 I 0 0 4
4> 0 | - 1 5
5w 0 I I 0 6
B (- 1+ 1+ 1 7
74 1 0 0 0 8
R 1 0 0~ 1 )
9l I 0 I 0 10
I 0 14 1 11
10v | 1 0 0 12
I~ 1 I 0+ 1 13
12 I I I 0 14
134 1+ 1+ 1+ 1 15
14l 0 0 0 0 0
15w
16+

Nhan thdy:
- FF A dGi trang thai sau tUng xung CK, vAy: Ta=J,=K,=1
- FF B d0i trang thdi n€u trudc d6 Qo =1, vay Ty =Js = K = Qa
- FF C d06i trang thdi n€u trudc d6 Q, = Qs = 1, vay: Te =Jc = Ke = Q4.Qs
- FF D d6i trang thii n€u trudc d6 Qa=Qs=Qc=1, vay:
To=Ip=Kp= QA-QB-QC = TC-QC

Ta duoc két qua
u,l\ ﬂ5| '_\_\ DG| un
+ A B J—L/ C J—D D
J Q J Q —J Q —J Q
Cx 3 Cy & Cy Lot Cye
K¢ QF —K ¢ O —K ¢ OF —K ¢ O
cl

3.1.2 Mach dém dong bd n tang, d€m xudng



Bang trang théi:
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Ci Qp Qc Qs Q. S6 dém
Xoa (- Q«, ﬂ*- ﬂ 0
1 I I I I 15
2l I 1 Iy 0 14
3l I I 0 I 13
I I+ 0 0 12
4v 1 0 I 1 1
5w 1 0 I 0 10
6 I 0 0 I 9
T4 I O [} 0 8
gl 0 I I I 7
ol 0 I Iy 0 6
0 I 0 I 5
10+ ] 1+ ﬂ-\ Q 4
I~ 0 0 I I 3
124 0 0 s 0 2
13+ 0 0 0 I ]
14d 0 0 0 0 0
15+
16+

Nhan thdy:

- FF A dGi trang thai sau tUng xung CK, vAy: Ta=J,=K,=1
- FF B d0i trang thdi n€u trudc d6 Q, =0, vay: Te=Jz=Kz= 0,
- FF C d06i trang thdi néu trudc d6 Q,=Qs=0, vay: Tc=Jc=Kc= 0, .0,

- FF D d6i trang thi n€u trudc d6 Qs = Qs = Qc= 0, vay:

To=Jo=Kp=0, .0,. 0. =Tc. O,

Ta dugc két qua
Q, Qg | 0::|
1

+ A B C J D
J Q J Q J 0 —J Q

= Cx % Cy Cy o
Kg @ K ¢ O}— KgQ —K g @

[=] =] =] T

2l

3.1.3 Mach dém dong bd n tang, d€m lén/ xudng
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D€ c6 mach dém n tang, d€m 1én hodc xubng ta ding mOt da hgp 2—1 c6
ngd vao diéu khi€n C d€ chon Q hodc Q dua vio tang sau qua cic cOng AND.
Trong mach dudi diy khi C=1 mach dém Ién va khi C=0 mach dém xulng.

Q, Q. Q. Q,
™
+ A B C D
J Q J (1] J 0 J Q
Cy b Cye b Gy b Gy
K ¢ QH K ¢ QH K ¢ QH K ¢ O
] T t t ]
C

T

3.1.4 Tan s6 hoat dOng 16n nhat clia mach dé€m ddng bd n tang:
Trong truGng hgp tGng quit cho n tang, sO cOng AND la (n-2) nhu vay thoi
gian tOi thi€u d€ tin hiu truyén qua mach la:
Tinin = Tepr = Tpanp(n-2)
Tan sO cuc dai xac dinh béi:
1 1

f"’ax = =
T teee (N = 2)T pano

min

DE gia ting tan sO 1am viéc cla mach, thay vi diing cic cGng AND 2 ngi vao

ta phdi ding cGng AND nhi€u ngi vio va mac theo kiéu:

Ta=Ja=Ka=1

Te=Jsg=Kg=Qa

Te=Jc=Kc=Qa.Qs

Tp =Jp = Kp = Qa.Qs.Qc
Nhu vay tan s6 1am viéc khong phu thubc vio n va bang:

1
f =

max
Terr + Toap

3.1.5 Mach dém dong bé Module - N (N = 2"
PE& thi€t k€ mach dém modulo - N, trudc nhat ta phdi chon s tang.

SO tang n phdi thda di€u ki€n: 2™'< N < 2"
Thi du thi€t k€ mach dém 10 (N = 10). 2*'< 10 <2*.

Vay sO tang 1a 4.

C6 nhi€u phuong phap thi€t k& mach dém déng b0 modulo-N.
Sau day ta khdo sat hai phudng phép : ding ham Chuyén va MARCUS

* Phuong phdp dung him Chuyén (Transfer function)

Ham Chuyé€n 13 ham cho thdy c¢6 su thay d6i trang théi cla FF. MOi loai FF

c6 mOt ham Chuyén riéng cUa né.
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Ham Chuy&n dugc dinh nghia nhu sau: ham c6 tri 1 khi ¢6 su' thay d6i trang
thai ca FF (Q. # Q) va tri 0 khi trang thai FF khong d6i (Q, = Q).
Chiing ta chi thi€t k€ mach dém dung FF JK do d6 ta chi xdc dinh ham
Chuyén cUa loai FF nay.
Bang trang thai cUa FF JK

Ck | J | K Q | 0- H
Lol o 0 0 0
Lo oo 1 1 0
L o 1 0 0 0
L 1o 1 1 0 1
1 1 0 0 1 1
! 1 0 1 1 0
1 1 1 0 1 1
l 1 1 1 0 1

Dung Bang Karnaugh ta suy ra dugc bi€u thlfc claH: H=1J.0 + K.Q
D€ thi€t k€ mach dém cu thé ta s& x4c dinh ham H cho tung FF trong
mach, so sanh v&i bi€u thlic clia ham H suy ra J, K cUa cic FF. Dudi day 1a mOt
thi du.
Thiét k& mach dém 10 déng bd dung FF JK
Bang trang thdi cla mach dém 10 va gid tri cUa cdc ham H tuong Ung:

Ck |Qp Qc Qs Qa|Qp Qc Qs Qa|Hp He Hs Ha
| w 0 0 0 0 0 0 0 ] 0 0 0 ]
24 0 0 0 ] 0 0 ] 0 0 0 1 ]
3w 0 0 1 0 0 0 1 ] 0 0 0 ]
4.4 0 0 1 ] 0 ] 0 0 0 ] 1 ]
Sw 0 1 0 0 0 1 0 ] 0 0 0 ]
6 0 ] 0 ] 0 ] ] 0 0 0 1 ]
T 0 1 1 0 0 1 1 1 0 0 0 ]
8. 0 ] 1 ] 1 0 0 0 ] ] 1 ]
0+ 1 0 0 0 | 0 0 1 0 0 0 ]
10+ ] 0 0 ] 0 0 0 0 ] 0 0 ]
ta thay:

H, =1=Q, +Q, =J, =K, =1
Pé€ xdc dinh HB, HC va HD ta phdi vé bang Karnaugh
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% 5 O Qg0, 0g0,
QpQc_ 00 01|11 10 SN 00 01 11, 10 Qo 00 01 11 10

00 m m Qe 00 W _ 00
I:Il:'

01 U L1_J 01 m 01 @

OG

TIFEEE ERE TIE EJ A 1] |x ]
|:Ilil

10 x| x T 10 | x 10 1 | «]] «

Hg = Q—DQAQ_EI _Q_DQAQEI He = QEOAQ_G +Q:Q,Q; Hp= QGQEQAQ_D +Q,Q,
= J =K, =Q,Q, =J. =K, =Q.Q, =J, =Q.Q,Q,.K, =Q,
Ghi chii: Trong két qua cla haim H ta muOn c6 chlta Q vad Q tuong Ung d€
suy ra ngay céc tri J v K nén ta d chia bang Karnaugh ra 1am 2 phan ch(ta Q va
0 vanhém riéng tUng phan nay.
TU cic két qud nay, ta v& dugc mach
0"1 Qg Q. Qg

[+
- A B C D
J o J o —J a— J Q
Cye b Gy o Cy b Cye
ci QF ¢l O K KgQ

K€ K Ci u
Ml ol

o O3
o
|

cl

BAy gi0 ta c6 th€ ki€m tra xem n€u nhu vi mOt 1y do nao dé, sO d€m roi vao
cdc trang thdi khong s dung (tuong Ung vGi sO tUr 10 dén 15) thi khi c6 xung
dOng hoO trang thai ti€p theo s€ nhu thé nao ? Mach cé quay v€ d€ dém ti€p ?

Ap dung cdc ham chuy&n c¢6 dugc, Ung vGi moOi trang thdi Q cla ting FF
trong cdc t6 hop khong s dung, ta tim tri H tuong Ung r0i suy ra Q+, ta dugc
bdng két qua sau:

Ck | Qo | Qc| Qe | Qa|Ho|He | Hes | HA | Qb | Qc | Qs | Qa
T
0

0
0
1
1
1
1

=] B =] ]

1
1
0
0
1
1

_—0] O D)= O
o oo o) o o
==l =Rl =N (&

0
1
0
1
0
0

— i | = | — —

1
1
1
1
1
1

b

TU bang két qua ta c6 két ludn:
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- Khi ngd ra r0Oi vao trang thai 10,y (1010), n6 sé nhéy tiép vao trang thai 11,
(1011) rGi sau d6 nhdy vé 6,, (0110) (Dong 1 va 2)
- Khi ngo ra r0i vao trang thai 12, (1100), n6 sé nhéy tiép vao trang thai 13, (11
01) rOi sau d6 nhdy vé 4,, (0100) (Dong 3 va 4)
- Khi ngd ra roi vao trang thai 14, (1110), n6 s& nhdy ti€p vao trang thdi 15,
(1111) rGi sau d6 nhdy vé 2,, (0010) (Dong 5 va 6).

Tém 1ai, n€u c6 mOt su cO xAy ra 1am cho s dé€m roi vao cic trang thai
khong s dung thi sau 1 hodc 2 s6 dém né tU dOng quay vé mOt trong cic sO
dém tU 0 dén 9 roi ti€p tuc d€m binh thuOng.

* Phuong phiap MARCUS

Phuong phiap MARCUS cho phép xic dinh cic bi€u thlc cla J va K dua vao
sU thay d6i cla Q, so v&i Q
Ta c6 th€ viét 1ai Bang trang théi

Q Q. J K
0 0 0 X
0 1 1 X
1 0 X 1
| | X 0
DE thi€t k€ mach, ta so sanh Q, va Q d€ c6 dugc bang su' that cho J, K cla

tUng FF, sau d6 xac dinh J va K.
Thi du thi€t k€ 1ai mach dém 10 bang phuong phap MARCUS
Bang su that cho J, K cUa tUng FF

Ce | Qo | Qc | Qs | Qu | Jo | Kp | Jo | Ke ] Jo | Ke | Ju | Ka
o jloflolojo|lx|o0o|x]o0]|x]1]x
2] 0 0 1 0 X 0 X 1 X X 1
3 0 0 1 0 0 X 0 X X 0 | X
44 0 0 1 1 0 X 1 X X 1 X 1
5 0 1 0 0 0 X X 0 0 X 1 X
64 0 1 0 1 0 X X 0 1 X X 1
7v | 0 I I oo x| x 0] x 0 I X
R4 0 ] 1 ] ] X X ] X | X 1
9., | 0 0 0 X 0 0 X 0 X 1 X
104 | 0 0 1 X 1 0 X 0 X X 1

Ghi chid: Trong bang 5.20, khong c6 cic cOt cho Q+, tuy nhién ta c6 th€ thay
ngay 12 dong bén dudi chinh 1a Q, cla dong bén trén, nhu vay két qua c¢6 dugc
tU sU' so sanh dong trén va dong ngay dudi nd.

Ta thdy ngay JA=KA=1
Diing bang Karnaugh d€ xdc dinh c4c ham con lai
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Nhan thdy cdc FF B va C c¢6 thé x4c dinh chung cho J va K (cing vi tri 1 va
x), FF D dugc xac dinh J va K riéng
OEOA OBQA OEOA OEI:'A
QpO\ 00 01 11 10 Qua\ 00 01 11 10 Qug\ 00 01 11 10 g\ 00 01 11 10
of |(1]1) 00 1) 00 oo x |fx [ «
or| [ ]1) 01 1 01 (M 01| x ||« | x[| «

TIEAEAERE 1l x| x| x|| x 1] x| x LJ:/I X 1] %% | x| «
10 X | x 10 ) X M) X | x| x| X 10 Lj X
b =K;=Q,Q, J1e=Kc=0Qz.0a T5=0Q¢c.Q8.Qa Kp=Qa

Ta dugc lai két qud trén.

Trén thi truOng c6 khd nhiéu IC dém:

- 4 bit BCD: 74160, 74162, 74190, 74192, 4192, 4510, 4518. . ..

- 4 bit nhi phan: 74161, 74163, 74191, 74193, 4193, 4516, 4520. . ..

- 8 bit nhi phan: 74269, 74579, 74779. . ..

3.2. Mach dém khéong dong bo
La cac mach d&m ma cdc FF khong chju tdc dOng dOng thdi clia xung Ck.
Khi thi€t k&€ mach dém khong dOng bl ta phdi quan tAm tGi chiéu tic dOng

cla xung dong hd Ck.

3.2.1. Mach dém khéng dong bd, n tang, dém l1én (n=4)
TU bang trang thdi clla mach dém 4 bit
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Ck Qo Qc Qs Qa S6 dém
X6a 0 0 0 0 0
1 0 0 0 l |
20 0 0 I 0 2
;v ] (- 1+ 1 3
0 I 0 0 4
4> 0 | (O 1 5
5w 0 I I 0 6
B (= 1+ 1+ 1 7
74 1 0 0 0 8
B 1 0 0+ 1 9
9l I 0 I 0 10
I 0- 1+ 1 11
10v I 1 0 0 12
v 1 1 0+ 1 13
12 I I I 0 14
13w 14 1 1- 1 15
144 0 0 0 0 0
15w
16w

Ta thdy n€u ding FF JK tic dOng bdi canh xuOng cla xung dOng hO thi ¢
th€ 13y ngd ra cla tang trudc lam xung ddng hO Ci cho tang sau, véi di€u kién
cdc ngd vao JK cla cdc FF déu dugc dua 1én mUc cao. Ta dugc mach dém
khong dong b0, 4 bit, d&€m 1én.

Q, Q. Q. a,
+ A + B + C + D
J Q- J Q- J Q1+ J 0
Cy Cy b Cye b Cy
K¢ QF K¢ OF K ¢ OF K¢ O
5 [ [ I ]

Dang tin hi€u xung CK va cdc ngi ra cUa céc FF



o1 2 3 4 B 6 7 8 9 10 1 12 13 14 15 16
ARaRdRaRaRaRARARARARARARARAR2RA R
Qa g 1"0.-1':-0 1vY0|1%0 1:-011--0 170 1][:0
Qg0 o1 1 T0 o1 1Y0 O ]1 1710 0] 1 1{3
Qc 0 0 0 0 1 1 1 1170 0 0 0 1 1 1 1'__0
O 0 0 0 o0 0 0 0 o 1 1 1 1 1 1 170

TG hop céc sO tao bdi cdc ngi ra cac FF D, C, B, A 14 sO nhj phan tUr 0 dén 15
3.2.2. Mach dém khéng dong b, n tang, dém xudng (n=4)

D€ c6 mach d€m xubng ta ndi Q (thay vi Q) cUa tang trudc viao ngd vio

Ck cUa tang sau. Mach dém xulng 4 tang.

Q, Qg Q. Qg
+ A + B + C + D
J Q- J ar- J Qr— J Q
Ce b Coe G b Cy
Kg QH K¢ QF K ¢ Q- K ¢ O
i | | I |
Dang séng G ngd ra cic FF va s& dém tuong Ung cho & hinh sau.

o 1 2 3 4 B g 7 8 9 W0 11 12 153 14 16 16
ARIRSRARARARARRARARARRRAR RN
D.ﬂ. g F s 1 0 - 1 0 - 1 0 F s 1 0 - 1 0 - 1 0 Fs 1 0 F Y 1 I—D
Qeot1 1 ]0 ofT1 1|0 0t1 1|0 ofT1 1|0 o
Q0t1 14 19 1|0 0 0 0oT1 1 41 1 |0 0 0 O
%04 19 4 1 4 1 1 110 0 0 0 0 0 0 O

Quan sdt tin hi€u ra & céc Flipflop ta thdy sau mOi FF tan s6 cUa tin hiéu ra

gidm di mOt nlra, nghia la:
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.r

fo=cK
D_,'\ 2
- fﬂ,x _ fcrc _ fcrc
T 2 T 227 4

_ fﬂ,x _ fo _ fox
%4 22 B8
-r — fﬂn — fCK — fCK
8 2 16

Nhu vay xét vé khia canh tan s0, ta con goi mach dé€m 13 mach chia tan.
3.2.3. Mach dé€m khéng dong b, n tang, dém l1én, xudng (n=4)

D€ c6 mach dém lén hodc d€m xudng ngUdi ta dung cdc mach da hgp 2—1
vGi ngd vao di€u khi€n C chung d€ chon Q hodc Q cUa tang trudc nbi vio CK
tang sau tiy theo yéu cau v€ cich dém.

Khi C =1, Q n0i vao Cx , mach dém 1&én va khi C =0, Q nbi vao Cx , mach
dém xubng.

J a J 0
UL C, C,
K¢ OH K¢ci OH
1

¢ =0:dém xudng ¢c=1:dém lén
Trén thuc t€ , d€ don gidn, ta c6 thé thay da hgp 2—1 bGi mdt cOng EX-OR,
ngd di€u khi€n C nli vao mOt ngd vio cOng EX-OR, ngd vao con lai nbi vai
ngd ra Q cla FF va ngd ra cUa cOng EX-OR n6i vao ngd vao CK cUa FF sau,
mach ciing d€m 1én/xubng tiy vio C=0 hay C=1.

Q, Q, Q. Q,
+ A + B + C + D
J Q J 0 J 0 J 0]
M*ECH Cy Cy Cy
K¢ QF K¢ Q- Kg Q- K¢ O
i I it I 1
C

c=1:dém xudng c=0:dém lén
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3.2.4. Mach dém khéong déng bd modulo - N (N=10)
* Kiéu Reset:

DE thi€t k€ mach dém ki€u Reset, trudc nhat ngUdi ta 1ap bang trang thdi
cho s6 dém

S6 xung Cg vao So Nhi Phan Ra S6 thap phan
Qo Qc Qs Qa tuong ting
Xoa 0 0 0 0 0
I 0 0 0 I I
2 0 0 I 0 2
3 0 0 I I 3
4 0 I 0 0 4
5 0 I 0 I 5
6 0 I I 0 6
7 0 I I I 7
8 I 0 0 0 8
9 I 0 0 I 9
10 0(1) 0 0(1) 0 10

Quan sit bang trang thdi ta thay & xung th(r 10, n€u theo cidch d€m 4 tang thi
Qp va Qg phadi 1én 1. Lgi dung hai trang thai nay ta dung mOt cGng NAND 2 ngd
vao d€ dua tin hi€u vé xda cac FF, ta duoc mach dém.

+ A s B -+ C + D J
J Q- J Q- J Q1 J Q
CI‘; CK_ CI( >CK
Ka QF Ka QF K¢ OF K ¢ O

T I I [

Mach dém ki€u Reset c6 khuyét di€m nhu:
- C6 mOt trang thai trung gian trudc khi dat s6 d€m cubi cling.
- Ngé vao Cl khong dugc dung cho chlc ning x6a ban dau.
* Ki€u Preset:
Trong ki€u Preset cdc ngd vao cUa cac FF s& dugc dat truGe thé nao dé€ khi
mach dém dén trang thai th(r N thi tat cd cic FF tu ddng quay v€ khong.
PE thi€t k€ mach dém khong dOng b kiu Preset, thuOng ngUdi ta lam
nhU sau:
- Phan tich sO d&m N = 2"N’ (N’<N) r0i két hop hai mach dém n bit va N’.
Viéc thi€tké rat don gidn khi s6 N' << N
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Quan sit bang trang thai va k€t hgp vGi phuong phap thi€t k€ mach dé€m
dong bo
(MARCUS hay ham chuyén) dé€ x4c dinh JK cla cdc FF.

Thi du, d€ thi€t k€ mach dém 10, ta phan tich 10=2x5 va ta chi can thiét ké
mach dém 5 rOi k&t hgp v&i mOt FF (d€m 2)
Bang trang thdi clla mach dém 5.

Soxung Cx | S6Nhi Phin  Ra S6 thap phéan
Vao QOp Qc Qg fwong ung
Xoa 0 0 0 0

| 0 0 | |
2 0 | 0 2
3 0 | | 3
4 | 0 0 4
5 0 0 0 0

Gia st dung FF JK c6 xung CK tic dOng canh xudng.
TU bang trang thdi, ta thdy c6 th€ dung tin hi€u ngd ra FF B lam xung
déng ho cho FF C va dua J¢ va K¢ 1én mUc cao:
Cikc= Qs. ; Je=Kc=1
Céc FF B va D sé dung xung C cUa hé thOng va cdc ngd vao JK dugc xac
dinh nhG ham chuyén:

Ck Qp | Qc | Qs | Hp | Hsg
|+ 0 0 0 0 |
24 0 0 l 0 l
3v 0 | 0 0 |
4 0 l l | l
Sv | 0 0 | 0
0 0 0
Dung béng Karnaugh xédc dinh Hp va Hp rOi suy ra céc tri J, K cUa cac FF.
QGQB QEQE
Qps. 00 01 11 10 Qps. 00 01 11 10

0 @ oD TN
11 [ x| x | ) 1 @le

5 =Q..Q,Q, +Q, =Q,Q, +Q,

= Jp Q..Q; ;Kp=I ::.-J = Q, ; Ks=I
C6 thé x4c dinh J, K cUa cic FEB va D bang phuong phap MARCUS:
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Cx | Op | Qc | Qg In Kp Ig Ky
1+ 0 0 )] 0 X ] X
24 0 0 ] 0 X X 1
Iv 0 ] )] 0 X ] X
44 0 ] ] ] X X 1
Sw ] 0 )] X ] 0 X
0 0 0
Ta c6 ngay Kp=Kz=1
Dung bang Karnaugh xac dinh J, va Jg
2.0 2.0
Qo 00 01 11 10 O 00 01 11 10
0 m 0 (1 x | x |1 ]
1| % | x EJ X 1 X | x| x
JD‘ = QEQB "JB = @
Mach dém 10 thiét k€ theo ki€u d€m 2x5 vGi mach dém 5 c6 dugc tU két
qua trén.
" o L.J o Hi o LD’J OJ
A e —ebC b Ck — b Ck
K & O Kk & aF K & O *Hk 53
N i [ i |
B
IC 7490 1a IC dém 10, ¢6 cau tao 1a thém cac nga vao Reset 0 va Reset 9 ¢6 sO
d6 mach
Rgl1) |‘3'h Og Q¢ |°D
1
Rol2) b J - o
1 Fro LJ of— =y oM L}J Ho—l
A o Ch — Ch o Ck o Ch
Kk = O} Tk i OF Lk 5 O Kk 50
[a]
Ral1)
Ru[:EJ D ]
B

Bang su that cho cdc ngi vao Reset
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Reset Input Outputs
S

Ro(1) | Ro(2) | Ro(1) | Re(2) | Qp Qc Qs Qa
l | 0 X 0 0 0 0
l | X 0 0 0 0 0
0 X | I | 0 0 |
X 0 | | | 0 0 |
X 0 X 0 Pém Dém DPém Dém
0 X 0 X nt nt nt nt
0 X X 0 nt nt nt nt
X 0 0 X nt nt nt nt

Diing IC 7490, c6 thé thuc hién mOt trong hai cdch mac:
* Mach d&m 2x5: NOi Q. vao ngd vao B, xung d€m (Ck) vao ngd vao A
* Mach d&m 5x2: NOi Qp vao ngd vao A, xung d€m (Ck) vao ngd vao B

Hai cdch mac cho két qua s6 dém khic nhau nhung cing mOt chu ky dém
10. Tan s6 tin hi€u G ngd ra sau ciing bang 1/10 tan s6 xung CK (nhung dang tin
hi€u ra khac nhau). Dudi diy 1a hai bang trang thdi cho hai truOng hQp nai trén.

Qo Qc Qs Qa
0 0 0 0
0 0 0 |
0 0 l 0
0 0 l |
0 | 0 0
0 l 0 |
0 l l 0
0 | | |
| 0 0 0
| 0 0 |

Pém 2x5

Qo Qc Qs Qa
0 0 0 0
0 0 l 0
0 l 0 0
0 l l 0
| 0 0 0
0 0 0 l
0 0 l l
0 | 0 |
0 | | |
I 0 0 l

Pém 5x2

Dang séng & cic ngd ra cla hai mach ciing d€m 10 nhung hai ki€u dém khic

nhau:

- Ki€u d€m 2x5 cho tin hiéu ra & QD khong d0i xUng
- Ki€u dém 5x2 cho tin hi€ura 8 Q dbi xUmng



12 13

14 15 16

17

18

19

Qr, {Dém 2x5)

Qp (Dém Bx2)

I11.3. Mach dém vong
Thuc chat 12 mach ghi dich trong d6 ta cho hoi ti€p tU mOt ngd ra nao d6 vé
ngd vao d€ thuc hién mot chu ky dém. Tuy dudng hoi ti€p ma ta c6 cic chu ky
dém khdc nhau. Sau diy ta khdo sit vai loai mach dém vong phG bién.
3.3.1. HOi tiép tr Q, vé J, va 0, vé K,

|—jltc Cl
JUL

Gl

Qu Qg Q. Qn|
L A B C D J
J 0 J Q J Q J a
Cy —a —at C,, —a C,
= 0 KQ [] K Qi [4] K ¢j [+]
[e] [=] [+] T W

DP6i v&i mach nay, su d€m vong chi thdy dugc khi ¢ dat trudc ngd ra
- Pat trude Q, =1, ta dugc két qua nhu bang trang thai

Ck Qp | Qc | Qs | Qa | SG6TP
Preset 0 0 0 1 1
1v 0 0 1 0 2
2v 0 1 0 0 4
3L 1 0 0 0 8
4o 0 0 0 1 1

- Néu dat trudc Q. = Qg = 1 ta c6 bang trang thai
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Ck Qp | Qc | Qg | Qa | SOTP
Preset 0 0 1 1 3
I+ 0 1 1 0 )
2 1 1 0 0 12
e 1 0 0 1 9
44 0 0 1 1 3
3.3.2. HOi tiép tr 0, vé JA va QD vé KA
Qu Qg Q. Qy
L A B c D
J Q J (1] J Q J Qe
Ce — Cy — Gy —t Gy
|_:|( gl @ Kg @ K g @ K ¢ OH
m - T - T
|

Mach nay con c6 tén 12 mach d€m Johnson. Mach c6 mOt chu ky d€m mac
nhién ma khong can dat truGc va néu cé dat trudc, mach sé cho cic chu ky khac
nhau tly vao tG hop dat trudc d6. Bang trang thai sau 12 chu ky d€m mdc nhién.

Ck Qp | Qc | Qs | Qa | SOTP
Preset 0 0 0 0 0
1w 0 0 0 ] 1
2w 0 0 1 1 3
) 0 ] 1 1 7
4w 1 1 1 1 15
5o 1 ] 1 0 14
6l I 1 0 0 12
2L |1 0 0o o 8
g, |0 0 o0 o0 0

3.3.3. HOi tiép tr 0, v€ J, va Q. vé K,
SO d6 mach:



Qs Qg Q. ﬂn|
L A B C D J
J 0 J Q J a+——J o
Cl-c o C,( o ':rc Crc
FK o @ Kg @ K g @ Kg@
J_U_L [=] [=] [=] T
zl
Bang trang thai
Cic Qo Qe Qs Q. | soTP
Preset 0 0 0 0 (0
14 0 0 0 ] 1
2+ 0 0 ] ] 3
34 0 ] ] ] 7
N ] ] ] 0 14
S 1 1 0 0 12
64 ] 0 0 0 8
70 0 0 0 0 0
BAI TAP

1. Thi€t k€ b0 dém dbng bO c6 diay d€m sau: 000, 010, 101, 110 va 1ap 1ai.

2. Lam lai bai 1. Thém di€u ki€n cic trang thai khong s& dung 001, 011, 100 va
111 phdi luon ludn nhdy vé€ 000 & xung dong ho ké tiép.

3. Thi€t k&€ b0 dém dong b0 dung FF-JK vGi ddy dém sau: 000, 001, 011, 010,

110,111, 101, 100, 000 . . .

4.

a. Thi€ét k€ mOt mach dém ddng bd dung FF-JK tic dOng canh xudng, cé diy
dém nhu sau: 000, 001, 011, 111, 110, 100, 001. . . Nhimg trang thdi khong su
dung dugc dua vé trang thai 000 & xung dong ho k€ ti€p. V& sa dd mach.

b. Mac n0i ti€p mdt b0 d€m 2 (Dung FF-JK, tic dOng canh xudng) vdi bd d€m

da
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duogc thi€t k€ G cau a. V& dang séng & cic ngd ra cla b0 dém gid sU trang thdi
ban dau cUa cédc ngd ra déu bang 0. X4c dinh ddy dém cla mach.

Thuc hanh:

Bai 1: Lap rap, khao sit Flip Flop RS co' ban

Lua chon IC, két n6i mach nhu hinh vé, theo so d® chan va thuc hién
ki€m tra hoat ddng mach, dién két qua Y vao bang

IC1A

B hidu: SWi1 2 1 Q
3
] 7AALS02N
H— )<
R— = IC1B _
5 Q
FF )
SW2 6
S
e TaALS0ZN
E Q <
=1 o5
{,SZ@ gSZ@
< <
] o
= =
4] O
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SWI(R) | SW2(S) Q Q
0 0
0 1
1 0
1 1

...................................................................................................

...................................................................................................

...................................................................................................

...................................................................................................

Bai 2: Lap rap, khao st Flip Flop RS st dung tan s xung nhip

Lua chon IC, két n6i mach nhu hinh vé, theo so do chin va thuc hién
ki€m tra hoat déng mach, di€n két qua Y vao bang

Y o« A N .
Ky hieu S0 do logic
ICIC
SWi1,_ S 3 | IC1A o
8
10
CLOCK T4ALS00N
R o 74ALS00N
RS C1B _
cID o]
CLK: > = "
FLIP FLDP sw2,____ 19 |
R T4ALS00N
T4ALSOON L
s — @ =5 555
¥E 5V
<€ <L
o o
= Z
[G] (G}
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SOHCTG chan Bang trang thdi
- CLKSW2(R)SW1(S)QQ00011111
[ [3] [ [ [ (] 5] (RSWIERQ

L] (2] o] LT [s] Le [7]
T4LS00 GND

..........................................................................................
...................................................................................................

Bai 3: Lap rap, khado sat Flip Flop JK

Lua chon IC, két n6i mach nhu hinh vé, theo so d® chan va thuc hién
khdo siat hoat ddng mach trén IC 74LS112N, két quad Y vao bang trang
thai

Ky hiéu Sa do logic
SW1, IC14
= swo, e s,
T CLOCK_I1 I
o—11 Q —o S NI P
SW4, S Ik
0 e CLE TALS1120
& o TS BFR
i, Y5 #¥3
. 2 5
CIR L 2l
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Bang trang théi

g 5 5 s @
£ 2 8 RBRE 5B

T [ T el i PR\CLR\CLKJKQQ\01XXX 10XXX00XX
T X110011101101111111XX

...................................................................................................
...................................................................................................

Bai 4: Lap rap va khado sat mach dém lén khong déng bd dung FF JK st

dung IC 74LS112N
a. SO d6 mach dién
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Era BFie SRS BF.e
= — = o = =1 = o
nEE R REgE Hgt
SWH1
SwW2
1A C1B [sclN \_CCSB
= B I e I I s I I i I
m i N 13 bk 1 recik 13 kol
CLOCK éc: « @ | 5 E‘c « @ | 7 éc K ®© | 6 12 « @ | 7
TALS112N TALE112M FALS112M ’—C74LS112N
SW3
~ o ~ 2 ’
b. Ket noi mach va khao sat
- Lua chon IC 74LS112N

- Lap IC 1én b0 thuc hanh G vi trf ho IC 16 chan

- K&t n6i mach theo sG d0 mach dién va so dO chan IC 74LS112N

- Cap ngudn quan sit tin hi€éu xung CLK va tin hiéu trén cdc LED.
c. Ghi k€t qua vao bang trang thai

GNDA

CLK | SWI1 SW2 SW3 LED4 | LED3 LED2 LEDI1
0 0 0 0
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1
6 1 1 1
7 1 1 1
8 1 1 1
9 1 1 1

10 1 1 1
11 1 1 1
12 1 1 1
13 1 1 1
14 1 1 1
15 1 1 1
16 0 0 0
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Bai 5: Lap rap va khao sat mach dém xudng khong déng bd dung FF D st
dung IC 741574
a. SO dd mach dién

— [w] o =
ms Ha A A
HgE Rg¥ Az Rg¥ 2
e = = = o=
SWW1
IC1A 1216 IC 24, ICoR
v i PRE o |2 V0 PRE o |4 i PR o |2 VO pRE o |2
7 o (i [ b I 1z o
—| |—| L 3 Fecik 1 Fcik ER N 1 Focik
CLOCK v R T j i clr w2 o ol w & REFS IFT-BE - )
TALS74N TALS74N 7AL574N TALS74N
SW2
~ o N rd 2,
b. Ket noi mach va khao sat
- Lua chon IC 74L.S74

- Lap IC 1én b0 thuc hanh G vi tri ho IC 14 chan

- K&t n6i mach theo sG d0 mach dién va so dO chan IC 74L.S74

- Cap nguln quan st tin hi€u xung CLK va tin hi€u trén cic LED.
c. Ghi k€t qua vao bang trang thai

LED4 | LED3 LED2 LEDI1

@
—
~

SW1

z

)

[S—
winl=lalele|wa|un|s|w|v|—=|o

[am—
S

Ol =| === = === === =
O == = = = m | | e [ [ e | e [t [ | e | = | ©

— | —
AN |
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. BArd ,
CHUYEN POI TUONG TU SO
MA BAIL: MP18-05

Muc tiéu:
- Hi€u dugc nguyén tac hoat ddng cic mach chuyén doi tuong tu_ sO
- Lap rap dugc cdc mach chuyén doi tuong t&_ sO va mach Ung dung
- Tinh tu duy, chinh xac trong cong viéc.
NOi dung chinh :
1. Mach chuy€n doi tuong tu - s6
Muc tiéu:
- Trinh bay dudgc nguyén tac hoat ddng cdc mach chuyén dbi tuong tu_ s6.
1.1. Mach 1&y mau va gilt (sample anh hold)

DE bién dGi mOt tin hiu tuong tU sang tin hi€u sO, ngudi ta khdng thé
bi€n d6i mOi gid tri cUa tin hi€u tuong tU ma chi c6 th€ bi€n d6i mOt sO gia tri
cu thé bang cich 18y mau tin hi€u d6 theo mOt chu ky xdc dinh nhd mdt tin
hiéu c6 dang xung. Ngoai ra, mach bi€n dGi can mOt khodng thOi gian cU thé
(khodng 1ps - 1ms) do d6 can gilt mUc tin hi€u bi€n ddi trong khodng thi gian
nay d€ mach c6 thé€ thuc hién viéc bi€n dGi chinh x4c. P6 12 nhi€m vu cla
mach 18y mau va gilr.

Hinh vé& sau 13 dang mach 18y mau va gi(f co ban:

a8 D
o L] T
G

D 5 § D
I 3 1 gy g B ey
| T
(bl

Dién thé tuong tu can bi€n d6i dugc 1dy mau trong thdi gian rat ngdn do
tu nap dién nhanh qua tOng trd ra thdp clla OP-AMP khi céc transistor dan va
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gill gid tri nay trong khodng thOi gian transistor ngUng (tU phéng rat chdm qua
tOng trd vao rat 16n clla OP-AMP)
1.2. Nguyén tdc mach bi€n déi ADC
Mach bi€n d0i ADC gbm b0 phdn trung tAm 12 mOt mach so sanh .

Dien the . I

tuong tu T, S0 T Ma
Yo canh a0 ma S0

Dien the o— + ra

tham chieu

Dién thé€ tuong tu chua biét va dp vao mOt nga vao clla mach so sanh, con
ngd vao kia n0i d€n moOt dién thé tham chi€u thay d6i theo thoi gian Vr(t). Khi
chuyén d6i dién thé tham chi€u ting theo thOi gian cho dén khi bang hodc gan
bang vGi dién thé tuong tu (vGi mOt sai sO nguyén 1ugng héa). Liic dé6 mach tao
mi sO ra c6 gid tri Ung v&i dién th€ vao chua bi€t. Vay nhiém vu clla mach tao
mi sO 13 thtr mOt b sO nhi phan sao cho hi€u s6 gilta va va tri nguyén lugng héa
sau cing nhd hon 1/2 LSB

va-(Ves/2"-1)B)> |<1/2LSB

1.3. Mach d6i dung dién thé tham chi€u nac thang

Start
- ’ J-L Sta rtﬂ

S0 t

h

Voac V|- || Gl 11111
s R A

5 o I
wsBy oG [
DAC n -bit l 2LSB{ ! [Vpac!
Ma 5 EQC 1LSB
S0 (i lech :
ra # ‘I%LSB—T
Mach dem n-bit —C Cx ffc) vl: " - _':
Reset | 4|T
EOC

(a) (b)

MOt cach don gidn d€ tao di€n th€ tham chi€u c6 dang ndc thang 1a ding
m&t mach DAC ma sO nhj phan vao dugc 1ay tU mach d€m 1én . Khi c6 xung bat
dau FlipFlop va mach dém dugc dat vé 0 nén ngd ra Q cUa FF 1én 1, m3 cOng
AND cho xung Cx vao mach dém. Ngé ra mach dém ting dan theo dang nac
thang (Vpac), diy chinh 1a dién th€ tham chi€u, khi Vr con nhd hon va, nga ra
mach so sdnh con ¢ mUc thdp va Q van ti€p tuc & muUc cao, nhung khi Vr via
vUOt va ngd ra mach so sanh 1én cao khién Q xuOng thdp, déng cOng AND
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khong cho xung Cx qua va mach dém ngung. POng thdi ngd ra Q 1én cao bdo két
thic su chuyén dGi. SO dém & mach dém chinh 13 s6 nhi phan tuong Ung v&i
dién thé vao.

Goi thQi gian chuyén d6i 1a tc. Thoi gian chuyén ddi tiy thulc dién thé can
chuyén d6i. Thoi gian 1au nhat Ung vGi dién thé vao bang tri toan giai:

t(max)=2"/ fex=2" .Tcx

Mach d6i nay c6 tOc dd chdm. MOt cach cai ti€n 1 thay mach dém 1én bdi
mOt mach dém lén/xubng .

— —

Ug So
Vr sanh

DAC n -bit

Dem + . =
lenf=xuong | Logic

Cx [fc)
Né€u ngd ra mach so sanh cho thdy Vr nhd hon va, mach Logic s€ diéu khién
d€m 1én va ngugc lai thi mach s& dém xubng. N€u va khong ddi Vr sé€ dao dOng
quanh tri va v&i hai tri sO khdc nhau 1 LSB

2. Mach chuyé&n d6i s6 - tuong tu
Muc tiéu:
- Trinh bay duQc nguyén tac hoat dbng ciac mach Chuyén dGi so - tuong tu.
2.1. Mach bié€n d&i DAC dung mang dién tré cé trong luong khac nhau
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hl:l LSB by h} {I‘%MSE
Co i IR coo 10 T N
go gA EA SA T
i [ 8R 3|2 4n ;| >2m h|>R &
1
b B

Trong mach trén, n€u thay OP-AMP b3i mOt di€n trd tai, ta 6 tin hiu ra la
dong dién. Nhu vay OP-AMP gi(t vai trd bi€n dong dién ra thanh dién thé ra,
dong thoi n6 12 mOt mach cOng.

Ta cé:
vo=-Rr.I = «(2°bs+2%ba+ 2b;+by)Vr.R&/2°R
= (2" by + 2" bys+ .t 2by + b)VERE /2™ R
Néu R =R thi:
0=-(2"" byt + 2™ by + et 2by + b))V /27,

Thi du:
1/ Khi s6 nhi phan 1a 0000 thi vO =0
1111 thi vO =-15Vr/8
2/VGi Vr=5V ;R =Rp = 1kQ
Ta c6 két qua chuyén d6i nhu sau:
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=

Y 0 [- 1i,h_.’ J

0

-0,625 « LSB
-1,250

-1,875

-2.500

-3,125

-3,750

4,375

5,000

-5,625

-6,250

-6,875

-7,500

-8,125

-8,750

-9.375 « Full Scale (Vig)

—— DD DD DO O] 5
=R === R == e = =]

_—— e (D DD D e e e e D DD O] B
=Rl = =T =T = =R = =

Mach c6 mOt sO han ché:
- Su chinh x4c tuy thubc vao dién trd va mlc d0 6n dinh cla ngudn tham chi€u
Vr
- V@i sO nhi phan nhiéu bit thi can cic di€n trd c6 gid tri rat 16n, khé thuc hién.
2.2. Mach d6i DAC dung mang di€n tré hinh thang

b, LSB by b, b, MSB

No Ay Ny My My =
%m

Cho Ry = 2R va lan luot
Cho b; =1 céac bit khac = 0, ta dugc: v, = -8(Vr /24)
Cho b, =1 cdc bit khac = 0, ta dugc: v, = -4(Vr /24)
Cho b, = 1 cac bit khac = 0, ta dugc: v, = -2(Vr /24)
Cho by =1 cac bit khac = 0, ta duQc: vo=- (Vr /24)
Ta thdy vO ti 1€ v&i gid tri B cUa t0 hgp bit B = (bs b, b, by ),
Suy ra v0=-B(Vr/24)
3. So'lugc vé bd nhé
Muc tiéu:
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- Trinh bay dugc tinh ning cUa c4c b0 nhd kY thudt sO.

Tinh Uu viét chU y€u cUa cdc hé thOng sO so v&i hé thOng tuong tu 14 kha
ning 1uu trt mOt 1ugng 16n thong tin s6 va d{ liéu trong nhling khodng thoi
gian nhat dinh. Kha niing nh§ nay 1a di€u 1am cho hé thdng sO trd thanh da ning
va c6 th€ thich hgp vGi nhiu tinh huOng.

Thi du trong mOt mdy tinh sO, bd nh§ trong ch(ta nhiing 1€nh ma theo d6 may
tinh c6 th€ hoan tat cong vi€c cla minh v4i su tham gia it nhat cla con ngUOi.

B& nh& ban dan dugc s dung 1am bd nhd chinh trong cdc mdy tinh nhd vao
khd ning thda mén tOc dO truy xudt d{t li€u cla bd xU 1y trung tim (CPU).

Ching ta di qud quen thuOc v&i Fliflop, mOt linh kién dién t( c6 tinh nhd.
Chiing ta cling da thdy mOt nhém céac FF hop thanh thanh ghi d€ Iuu trt va dich
chuyé€n thong tin nhu thé nao. Cac FF chinh 1a cdc phan t& nhé tOc d0 cao dugc
dung rat nhi€u trong viéc di€u hanh bén trong mdy tinh, noi ma d{ li€u dich
chuy€n lién tuc tU noi nay dén noi khic. Ti€n bd trong cdng nghé ché tao LSI
va VLSI cho phép k&t hgp mbt 1ugng 1én FF trong mot chip tao thanh cic bd
nhG véi cic dang khic nhau. Nhitng b0 nhG ban dan vGi cong nghé ché tao
transistor 1uGng cuc (BJT) va MOS 1a nhitng b0 nh@ nhanh nhat va gid thanh cla
n6 lién tUc gidm khi c4c cong nghé LSI va VLSI ngay cang dudc cdi ti€n.

DI liéu sO ciing c6 th€ dudgc Iuu trlt dudi dang dién tich cla tu dién, va
mOt loai phan t& nhG ban dan rat quan trong di diing nguyén tac nay d€ Iuu trlf
d(rliéu vGi mat d6 cao nhung tiéu thu mOt ngudn dién ning rat thap.

B& nhd ban dan dugc ding nhu 12 bd nhd trong chinh clia mdy tinh, nGi ma
vi€c van hanh nhanh dugc xem nhU Uu tién hang dau va ciing 12 nGi ma tat cd
d{F liéu cUa chuong trinh luu chuyén lién tuc trong qud trinh thuc hién mot tac
vU do CPU yéu cdau.

Maéc dit bd nhé ban dan c6 tbc dd 1am vi€c cao, rat phit hgp cho bd nhé
trong, nhung gid thanh tinh trén moi bit IUu trlt cao khi€n cho né khong thé 1a
loai thi€t bi c6 tinh chat Iuu tr{r khdi (mass storage), 1 loai thi€t bj c6 khd niing
luu tr(r hang ti bit ma khong can cung cdp ning 1Ugng va dugc dung nhu 1a b0
nhG ngoai (dia tUr, biang tr, CD ROM . . .). TOc d6 xUr 1y dit li€u & bd nh& ngoai
twong dOi cham nén khi mdy tinh 1am viéc thi d{ liéu t b nhd ngoai dugc
chuy€n vao b6 nh trong.

Bing tUr va dia tU 12 céc thi€t bi luu tr(r khoi ma gi4 thanh tinh trén moi bit
tuong doOi thdp. MOt loai b nhG khOi mdi hon 1a b0 nhG bot tUr (magnetic
bubble memory, MBM) 12 bd nh& dién t(f dua trén nguyén tac tl c6 khd ning Iuu
tr(f hang tri€u bit trong mOt chip. V&i tdc d0 tuong ddi chdm né khong dugc
dung nhu bd nhd trong.

C6 3 loai bd nhd ban dan :
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- BO nh§ ban dan chi doc : (Read Only Memory, ROM)

- BO nhd truy xudt ngdu nhién : (Random Access Memory, RAM)

Thét ra ROM va RAM déu 1a loai bd nhd truy xudt ngdu nhién, nhung RAM
dugc gilr tén goi nay. DE& phan biét chinh xdc ROM va RAM ta c6 thé goi ROM
1a bd nhG ché(nonvolatile, vinh c{tu) va RAM 1a b0 nh§ sOng (volatile, khong
vinh c(fu) hodc n€u c6 ROM la b0 nhd chi doc thi RAM 1a bd nhG doc dugc -
viét dugc (Read-Write Memory)

- Thi€t bi logic 1ap trinh dudc : (Programmable Logic Devices, PLD) c6 th& néi
di€m khdc biét gi(ra PLD v4i ROM va RAM 1a qui md tich hgp clia PLD thuOng
khong 16n nhu ROM va RAM va céc tac vU cla PLD thi ¢6 phan han ché.

3.1 ROM (Read Only Memory)

Mac du c6 tén goi nhu thé nhung chiing ta phdi hi€u 1a khi s& dung ROM,
tic vu doc dugc thuc hién rat nhi€u 1an so v6i tac vu ghi. Tham chi c6 loai
ROM chi ghi mOt 1an khi xudt xudng.

Céc t€ bao nhd hodc tU nhG trong ROM sap x€p theo dang ma trdn ma moi
phan t& chi€ém mot vi tri x4c dinh b3i moOt dia chi cu th€ va ndi v&i ngd ra mOt
mach gidi mi dia chi bén trong IC. Néu moi vi trf ch(ra mOt t€ bao nhd ta néi
ROM c6 t6 chUc bit va mOi vj tri 12 mOt tU nhd ta c6 tO chirc tU.

Ngoai ra, d€ gidm mUc dd cOng kénh cla mach gidi ma, moi vi tri nhG ¢
th€ dugc x4c dinh bdi 2 dudng dia chi : duOng dia chi hang va duGng dia chi cOt
va trong b0 nhé ¢6 2 mach gidi ma nhung mOi mach c6 s6 ngd vao bang 1/2 sO
dudng dia chi cla ca b0 nhd.

3.2 Thiét bi logic 1ap trinh duoc (Programmable logic devices, PLD)

La tén g0i chung cdc thi€t bi c6 tinh chat nhG va c6 th€ 1ap trinh d€ thuc hién
mOt cong viéc cu th€ nao d6 Trong cong vi€c thi€t k€ cic hé thOng, ddi khi
ngUdi ta can mOt sO mach t6 hop d€ thuc hién mOt ham logic nio dé. Viéc sit
dung mach nay c6 th€ 13p lai thudng xuyén va su thay d6i mOt tham sO cUa ham
c6 thé phdi dugc thuc hién d€ thda man yéu cu cla viéc thiét k€. Néu phai
thi€t k€ tU cdc cOng logic cO ban thi mach sé rat cOng ké€nh, tGn kém mach in,
day nOi nhi€u, két qud 1a d0 tin cay khong cao. NhU vay, s€ rat ti€n 1gi n€u céc
mach nay dudc ché tao san va ngudi s& dung cé thé chi tic dOng vao d€ lam
thay d6i mOt phan nao chlc ning cla mach bang cich 1ap trinh. D6 13 ¥ tudng
cO s@ cho su ra doi cla thi€t bi logic 1&p trinh dugc. Cac thi€t bi nay cé thé
dugc x€p loai nhu bd nhG va gdm cic loai: PROM, PAL (Programmable Array
Logic) va PLA (Programmable Logic Array).

Trudc nhat, ching ta xét qua mOt sO qui Udc trong cach bi€u di€én cic phan
t(r clla PLD MOt bién trong cdc ham thuGng xudt hién & dang nguyén va ddo
cUa né nén chiing ta ding ky hiéu dém va ddo chung trong mOt c6ng c6 2 ngi ra.
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MOt ndi chét, con goi 1a nbi cling (khong thay d0i dugc) dugdc vé bdi mot
chdm dam (.) va mOt ndi sOng, con gOi 12 ndi mém (dung 1ap trinh) bdi mOt dau
(x). NOi sOng thuc chat 1a mOt cdu chi, khi 1ap trinh thi dugc phd bo.

MOt cOng nhi€u ngd vao thay thé bdi mOt ngi vao duy nhat v4i nhi€u moi

—= -
T T

Chiing ta chi 1ay thi du v3i mach tuong dOi don gidn d€ thay dugc cadu tao
cUa cic PLD, d6 1a cdc PLD chi thuc hién dugc 4 ham moOi ham gOm 4 bién,
nhU vay mach gdm 4 ngd vao va 4 ngi ra. Trén thuc t€ s6 ham va bi€n clla mOt
PLD rat 16n.

3.3 RAM (Random Acess Memory)

C6 hai loai RAM : RAM tinh va RAM d0ng

RAM tinh cdu tao bdi céc t€ bao nhé 1a cic FF, RAM dOng 10i dung cic di€n
dung ky sinh gi(ra cdc cuc cUa transistor MOS, trang th4i tich di€én hay khong cUa
tu tuong Ung v&i hai bit 1 va 0. Do RAM d0ng c6 mat d0 tich hgp cao, dung
lugng bd nhG thudng rat 16n nén d€ dinh vi cac phan t& nhé ngudi ta ding
phuong phap da hgp dia chi, mOi tU nhd dugc chon khi ¢6 dU hai dia chi hang va
cOt dugc 1an 1ugt tic ddng. Phuong phdp nay cho phép n dulng dia chi truy xudt
dugc 2> vi tri nhG. Nhu vay gidn db thdi gian clla RAM dbng thudng khic véi
gidn do th0i gian clla RAM tinh va ROM.

.

noi.
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Thuc hanh:

I.Lap rap mach chuyén doi tuong tu - s6
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- bbng h6 VOM

- Mdy hién séng

-Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién SO luong
1 |IC 741 20
2 | Pién tr@ céc loai 100
3 | Tu dién 20
4 |ICRS 20
5 |IC AND 20

2. Trinh tw thuc hién:

Budc 1: Ki€m tra linh kién

Budc 2: Lap rdap mach

Budc 3: Ki€m tra mach

Budc 4: K&t n6i mach v&i ngudn di€n

Budc 5: Diing dong h6 do di€n dp vao va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach
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IL.LAap rap mach chuyén doi so - tuong tu.
1. Chudn bi dung cu, thiét bi, vat liéu

a. Thiét bi:

- Pbng h6 VOM

- Mdy hién s6ng

- Ngubn 12V

- Test board

b. Linh Kién:

STT Loai linh kién S6 luong
1 IC 741 20
2 | bién tr@ cic loai 100
3 | Tu dién 20
4 |ICRS 20
5 IC 7414 20

2. Trinh tw thuc hién:

Budc 1: Kiém tra linh kién

Budc 2: Lap rap mach

Budc 3: Kiém tra mach

Budc 4: K&t n6i mach v&i ngudn di€én

Budc 5: Dung dong hd do dién 4dp vio va ra clla mach

Budc 6: Dung mdy hi€n séng do tin hiéu vao va ra cla mach
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