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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thdng tin ¢ thé dwgc phép dung
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s& bi nghiém cam.



LOI GIOI THIEU

Bién soan gido trinh khéng chi la mot hoat dong nghién ctru khoa hoc, ma con la mét
hanh trinh sang tao. Céc gido vién va giang vién, duwa trén cic phuong phap va nguyén tic
chung, da khéo 1éo van dung vao diéu kién cu thé dé xay dung noi dung giang day hap dan va

thu hat nguoi hoc.

Nham cung c4p tai liéu co sé cho doi ngii gido vién dé tién hanh cac budi day hoc hiéu
qua, ciing nhu hd trg hoc sinh, sinh vién trong qué trinh hoc tap, Khoa Dién tir di t6 chtc bién
soan cudn gido trinh “LAp rap Mach dién tir s6”. San pham nay 1a két qua cua sy dong gop
cdng suc tir nhdm gido vién chuyén nganh tai tredng Trung cip nghé Ky thuat Céng nghé

Hung Vuong.

Cubn gido trinh duoc viét boi doi ngil gido vién giau kinh nghiém, voi sy hd tro va phan
bién tir cac doanh nghiép trong linh vuc lién quan. Du di ¢ gang bién soan mot cach ky
ludng, ching t6i hiéu rang cudn sach kho tranh khoi nhitng khiém khuyét. Vi vay, ching toi
mong nhan duoc Y Kién dong gop tir ban doc dé cudn gido trinh ndy ngay cang hoan thién hon

trong cac lan tai ban sau.
Xin tran trong gigi thiéu cudn giéo trinh téi ban doc!

Qudn 5, ngay ... thang ... nam ......
Tham gia bién soan
1. BUi Quéc Trueng
2. L& Huynh Quan
3. Nguyén Hoan Phu
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Bai 1 : On ap nguén dién mgt chiéu

BAlI1: MACH ON AP PIEN MQT CHIEU

Mach 6n ap dién mét chiéu duoc st dung nham tao ra dién &p Vo ¢6 gia tri én dinh cung cap cho tai
ma khdéng phu thugc vao dién ap cua ngd vao Vi va gia tri cua dién tro tai.

1. Nguyeén tic on ap:

Vi . Phan tir diéu khién

A

Khéi dién ap R | Khéikhuéch |, 'S | Khbi dién ap
chuan dai sai léch phan hoi

— Khdi dién ap chuan: (Vr) Dién &p chuan Vg 1a co s¢ cho viéc on ap chuan dé truc tiép diéu
khién dién ap ngd ra Vo.

— Khéi dién ap phan hai: (Vs) Khingd ra co dién ap bi thay doi s& lam dién &p phan hoi bi thay
doi so véi dién ap chuan (VR).

— Khdi khuéch dai sai léch: Puoc so sénh gitra dién ap chuan voi dién ap phan hoi dé lam thay
ddi trang thai dan dién caa phan tir diéu khién.

— Phan tir diéu khién: La linh kién dién tir cong suat dugc coi nhu 1 téng tré ¢6 tri s6 tuy thudc
ngd ra ciia mach khuéch dai.

2. Mach 6n &p sir dung diode zener:
— Mach dién:

§;U

— Chi dung cho cac loai tai c6 cong suit nhé:

Ny SR Vi—V,
Vo=Vz=hangs6 vaR = —=
R

— Trong d6 Vi latri trung binh: Vi=(15+2)V,

- Ch(_)n Iz=1_

— Vaylr=I_+lz

_ Cong suét dién tro: Pr=2P. =2 RI%

— Chon Diode Zener Vz =V, lzmax =>4l

—  Mach nay c6 nhuoc diém l1a kho thyc hién trong thuc té dbi voi tai co cong suét 1n.

4/57



Bai 1 : On ap nguén dién mgt chiéu

3. Mach 6n &p sir dung Transistor:
3.1 On ap ndi tiép:
Dién ap ngd ra: Vo = Ve — VBE T VA
Trong do: <
Ve = Vz= hang s R
Vo = Vz — Ve = hing s6
(Vee = 0,6V = 0,7V) v, J R,
VZ /x DZ

Vay dién &p ra dugc on dinh

|\Ik| +

& chi tuy thudc vao Vz.

DPé mach hoat dong tdt van phai
Co diéu kién: Vi=(1,5+2)V,
Vi _Vz

Chon Diode zener: 1z>(1+2)lg; Ir=1Iz+1Is; Ry = |
R

Chon Transistor v6i cac thong s6 sau: lemax > 2lL,  Pc = IcVee = IL[\7i —Voj
Chon Transistor c6 cong suét tiéu tan cuc dai 1a: Pcmax > 2Pc

Vi du: Cho mach 6n ap nbi tiép co Vi = (18V — 24V). Yéu cau dién thé ra 6n ap 1a Vo =12V & dong
tai trung binh I = 500mA. Cho biét transistor c6 p = 50.
Giai:
: = 1 24V
bién 4p vao trung binh la : Vi = 8\/+ =2V

lc _ 500mA

<= 10mA
B

Dong dién tai qua transistor: Ic = I. =500mA = Dong diénnén : I, =

Chon dong qua Diode zener : Iz = 2lg =2 x 10mA = 20mA
Vay chon Diode zener c6 cac thong $6:
Vz=Vo+ Vee =12V + 0,6V = 12,6V
Izmax = 4lz = lzmax = 80MA
Vi-V, Vi-V, 2NV-1
l.  I,+1; 20mA+10mA

Tinh dién tré R: R =

Chon transistor :  Icmax > 2lc > 1A, Pc = IcVce = 500mA(21V - 12V) = 4,5W

Chon Pcmax = 2Pc = 2 x 4,5W = 9W
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Bai 1 : On ap nguén dién mgt chiéu

3.2 On ap song song:

3.3

Mach dién:
Diéu kién : Vi = (15+2)Vo R |
Vo =Vz + Vg = hang s0 .
Viy Vo duoc gift én dinh ma chi avAv
tuy thudc vao Vz. I I
Chonle=lmal=lc+IL |Zl, 5 !
) Vi-V 2
Tinh R=—2 + T
I v, — I R

Chon Diode zener: T s

e Iz=(5+10)xlg §RB

e Vz=Vo-Vae

L IZmax = 2|Z
Mach 6n ap phao:
Mach dién:

T — 5
R, - |
? |34 I
)
R, R,
+ T
2 R
U1 /] «— § L
T { lg;
D, llz R,
R
Vs = LV,
R, +R,
Vs=Vz+ Vge
R, +R . .
Vo = (V, +Vge) —=—* = hing so.
4

Vay dién &p ra on dinh theo Vz & cAu phan ap Rs3, Ra.
Vo =Vi-Vca

Vcer = VR + Veer .
Vi du: Cho mach 0n ap phao c6 y€u cau sau: Vo = 9V, IL = 1A. Tim gid tri dién tr¢ trong mach
& chon cac thong so6 cho linh kién.

Giai:
Diéu kién dién ap vao: Vi=(1,5+2) Vo, Vi=1,5V0+2Vo =15 x 9V + 2 x 9V
= \7I — w =15,75V

Cong sudt tiéu tan trén Transistor Ty : Pci

Py =Vegle =V, —V) I, = (@575 -9V).1A=6,75W

Chon transistor c6 cong suét tiéu tan cuc dai : Pemax = 2Pc = 13,5W.
1

Chon Diode zener co : V, = EVO =45V

Dong dién qua cau phéan ap Rs,Ra dugc chon sau cho co tri s6 rat nho so v6i dong tai dé coi nhu
khong dang keé.
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Bai 1 : On ap nguén dién mgt chiéu

- Chon : IR34:|—L:£: OmA

100 100
A r L A s 2 . . A A s Vo vV
Vay ta c6 thé tinh tong trd ciia cau phan ap: R; + R, = —— = —— =900Q
lzzs  10mMA

Ma ta co: Vs=Vz+ Vpe2 (Ch,_on Vee2=0,7V) :>7Vs =45V +0,7V = 5,2\/

- Chon dong Ig> cua transistor Tz rat nho so véi Iras d€ khong anh hudng dén cau phan ap.
I 10mA

- Chon Iy, =—R ==—-=100

© %100 100 HA

= Piéntré R, = Vs =520Q2, = R3 + R4 =900Q2 => R3 = 380Q2
R34
Vay T2 ¢0 3 =50 = lg2 = Blg2 =50 x 0,1mA = SmA. Chon Iz = (2 + 3)Ie2
Néu chon Iz = 3lez =3 X 5mA = 156mA. = Dong qua Rz 1a: Irz = 1z — le2 = 10mA

Tinh tri s6 dién tré Ro I&: Vr2 = Vo - Vz
R VoV, V45 45002
Iy 10mA

Dong dién qua Ry la:  Iry = lg2 + g1
Chon transistor T1 ¢0 =50

lg, = lo 1A 20mA, Ir1 = 5mA + 20mA = 25mA.
pB 50
Tinh dién tré Ry : Vi, =Vi- (Ve +Vo) ( Chon Veer= 0,7V)

V= (Ve +V,) 1575V —(0,7V +9V)
ley 25mA

= 242Q

R

4. Mach 6n ap cé dién ap ngé ra thay doi dwoc:

Tl >

R1 _Z P Rs
R2 l

-]

I L%
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Bai 2 : Vi mach dinh thoi (Timer)

BAI2: VI MACH DINH THOI (TIMER)

1. Tin hiéu xung va tham sé
1.1 Pinh nghia
C4c tin hiéu dién ap hay dong dién bién doi theo thoi gian duoc chia thanh 2 loai co ban la tin
hiéu lién tuc va tin hiéu roi rac (gian doan).
- Tin higu lién tuc con goi Ia tin hiu tuyen tinh hay twong tw. Tiéu bieu cho tin hiéu lién tuc la
tl’nﬂ hiéu sin, nhu hinh 1, véi tin hiéu sin ta c6 thé tinh dugc bién do cua tin hiéu tai tung thoi
diém khéac nhau.

DA A A
ATATATAT AT a

Hinh 1.1: Tin hiéu hinh sin
- Tin hiéu roi rac goi la tin hiéu xung hay sé. Tiéu biéu cho tin hiéu roi rac la tin hiéu vuéng,
dang tin hiéu nhu hinh 2, bién d6 cua tin hiéu chi c6 2 gia tri maic cao V4 va mac thap Vi,
thoi gian chuyén mac tin hiéu tir méc cao sang muc thap va nguoc 1a rat ngan coi nhu bang 0
v v

VH L VH
Vi
t t

Vi
a) b)

-V,

Hinh 1.2: a, xung vudng dién 4p > 0. b, xung vudng dién ap déu nhau
Xung 1a mot dang tin hiéu c6 hai muc trang thai d6 1a muac dién ap cao va muc thap duoc lap
di 1ap lai theo thoi gian. Tin hiéu xung khdng chi c6 tin hiéu xung vudng ma con ¢6 mét sé dang
tin hiéu khac nhu xung tam giac, ring cua, Xung nhon, xung nac thang cé chu ky tuan hoan theo
thoi gian vai chu ky lap lai T.

u
A AL L
Al xung tam giac B. Xung nhon (vi phan)

Mﬂ/ﬂtMﬁT;ﬂt

C. Xung réng cua
(ham ma - tich phan)

D. xung n4c thang

Hinh 1.3: Cac dang tin hiéu xung
Trong nhiéu truong hop xung tam giac co thé coi 1a xung rang cua Cac dang xung co ban trén
rat khac nhau vé dang s6ng, nhung c6 diém chung la thoi gian t6n tai xung rat ngan, sy bién
thién bién d tir thap 18n cao (xung nhon) va tir cao xudng thap (n4c thang, tam gi4c) xay ra rat
nhanh.
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Bai 2 : Vi mach dinh thoi (Timer)

1.2 CAc tham sé co ban caa tin hiéu xung:

Tin hiéu xung vudng nhu hinh 1 1a mét tin hiéu xung vudng Iy tuong, thuc té khé cé 1 xung

vudng nao c6 bién do tang va giam thang dung nhu vay:

u

Unl____ L
: : 09Um ==~~~ ~~——
/U — tx — Au
Um ‘\
(rd |Un 04U .
0 — T — ; 0 ta t
—3| tr e— b —Its k—
A, xung vudng ly twéng B, xung vudng thirc té

Hinh 1.4 Dang xung

Xung vuéng thuc té véi cac doan dic trung nhu: suon trude, dinh, suon sau. Cac tham sb co

ban la: bién do Um, 6 rong xung tx, do rong suon trudc tir va suon sau ts, do sut dinh Au.

Bién do xung Um la gid tri I6n nhat caa dién ap tin hiéu xung c6 dugc trong thoi gian ton tai
caa no.

Do rong suon trudce tir 12 khoang thoi gian tang va do rong suon sau ts la khoang thoi gian giam
ctia bién do xung trong khoang gié tri 0.1Um dén 0.9Unm.

Do rong xung Tx la khoang thoi gian ¢6 xung vai bién do trén mac 0.1Um (hoac 0.5Un).

Do sut dinh xung Au thé hién mic giam bién d6 xung tuong ting tir 0.9Um dén Un.

Véi ddy xung tuan hoan ta c¢é cac tham sé dic trung nhu sau:

Chu ky lap lai xung T 12 khoang thoi gian giita cac diém twong Gng cua 2 xung ké tiép, hay la
thoi gian tuong (ng voi mire dién &p cao tx va mirc dién &p thap tng
T= Ik + tng (1)

Tan sb xung 1a s6 1an xung xuat hién trong mot don vi thoi gian.

f=20
Thoi gian nghi tng 12 khoang thoi gian tréng gitta 2 xung lién tiép c6 dién nho hon 0.1Un (hozc
0.5Um).
Hé s6 lap day v la ty s giita d6 rong xung tx va chu ky xung

tx

y=-0
DoT=tx+thgvaytalubncoy<1
Do rong cua xung Q la ty sé gitta chu ky xung T va d6 rong xung tx.

Q=@

Trong k¥ thuat xung - s6 ngudi ta sir dung phwong phap sb dbi vai tin hiéu xung véi quy uée chi
c6 2 trang thai phan biét:

Trang thai cd xung (tx) véi bién do 16n hon mot ngudong Un goi la trang thai cao hay mic “1”,
muc Un thuong chon ¢& tir 1/2Vee dén Vee.

Trang thai khong ¢ xung (tng) Vi bién d6 nho hon 1 ngudng UL goi 1a trang thai thip hay muc
“0”, UL duoc chon tly theo phan tir khda (tranzito hay IC)

Cac murc dién &p ra trong dai UL < U < Un duoc goi la trang thai cim.
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Bai 2 : Vi mach dinh thoi (Timer)

2. Piéu ché do rong xung
Phwong phap diéu xung PWM (Pulse Width Modulation) la phuong phap diéu chinh dién ap ra

tai dya trén sy thay d91 do6 rong cua chum xung vuong, dan den su thay d6i dién 4p ra.
Cac PWM khi bién doi th| cécung 1 tan s6 va khac nhau vé do rong cua suon duong hay suon am.

duty cycle

1T -

40%

90%

Do thi dang xung diéu ché PWM

Ung dung ciia PWM trong diéu khién

PWM duoc tng dung nhiéu trong diéu khién. Dién hinh nhat ma chung ta thudong hay gap 1a diéu
khién dong co va cac bo xung ap, diéu ap... Str dung PWM diéu khién d6 nhanh cham caa dong co
hay cao hon nira, n6 con duge dung dé diéu khién sy 6n dinh téc d6 dong co.
3. Gidi thiéu vi mach dinh thoi NE 555
3.1 Méta
Vi mach 555 Ia vi mach tao ra xung c6 d6 chinh xac cao vé thoi gian va hoat dong 6n dinh. O
ché do don on, thoi gian tré duoc diéu khién bai dién tré bén ngoai va mot tu dién. O hoat dong
da 6n, tan sb va chu ky nhiém vu duoc chinh xac diéu khién véi hai dién tré va mot tu dién bén
ngoai.
3.2 Tinh nang cua vi mach:
Ngudn cung cap: +5V dén +15V.
Dong tiéu thu khoang thap 3mA (Vcc = 5V) hoic 8mA (Vcc = 15V).
Kha ning cung cap dong cao (200mA).
Thoi gian dinh thoi tir uS dén hang gio.
Thoi gian chuyén sang trang thai tit < 2uS.
3.3 Hinh dang - ky hiéu — céu tao

L

Ground [1T]'® 8] Vee
Trgger [T] 71 Discharge
“a B NE 3535
S0 7| Output [3] 5 Threshold
e .
Reset [ = Voltage
control
TOP View

Chén 1 — Ground.

Chan 2 — Trigger: ngd vao xung kich.

Chan 3 — Output: ngd ra.

Chan 4 — Reset: diéu khién ngé ra, néu chin Reset néi xuong Ground thi sé khéng cé xung ra,

chan Reset ndi 1én nguon thi cho xung ra.

e Chan 5 — Voltage control: chan diéu khién dién dp, ding dé thay doi thoi hang hay tan sé xung
& ngd ra chan sé 3. Binh thwong chdn nay dé hé hay noi Mass thong qua mét tu 0,1 uF.

e Chan 6 — Threshold: chdn nguéng hay thém, ding dé nhdn biét mirc dién dp & ngé vao dwa
trén hai mire chudn la 1/ 3Vce va 2/3Vcc dé diéu khién tin hiéu o ngo ra.

e Chan 7 — Discharge: chan xd dién, méi néi C-E ciia mét transistor nam bén trong vi mach bi

néi tat chan 7 xem nhw néi xuong GND.
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Bai 2 : Vi mach dinh thoi (Timer)

e Chén 8- Vcc.

Wt [_________|
| |
! ) i
| COMP

THRESHOLD [ DISCHARGE
CONTROL VOLTAGE — - R
|
! FLIP-FLLIH
I
i 5kl Q
" COMP ouT
TRIGGER s
- s
| INHIBIT
RESET
| o
I Skl
L
I
RESET

4. Mach mét trang thai bén (Monostable operation)

- Mach dién:
Figure 11
t=0.1 ms/div
INPUT = 2.0V/div

Vgt =5t 15V
* o

Trigger OUTPUT VOLTAGE = 5.0V/div

// T Va
!

CAPACITOR VOLTAGE = 2.0V/div
R1=9.1kQ2, C1=0.01uF, R_= 1kQ

T~
M

- Khi cd mot xung am tac dong vao chan trigger cia

NES5S55 thi ngd ra s€ )guét hién mot xung duwong. {Lﬁ: ) / g / - /
Xung duong nay s€ ton tai trong mot khoang thoi 10 oV A1
gian: t = 1,1.R1.Cy. Sau thoi gian tOn tai xung o Q__,’* * { /{/
duong thi mach s& tré vé trang thai ban dau, ngd ra (A8
lai tré vé murc thap. 0.1 ,-/ ,-/34 :,{ ,,/
wor [ A A
5. Mach khong trang théi bén (Astable Operation) oot A

0 10 100 10 (tg)
5 ms ms s
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Bai 2 : Vi mach dinh thoi (Timer)

t= 0.5 ms/div

Vel =5 to 15V | ‘
OUTPUT VOLTAGE = 5.0V/div

\

CAPACITOR VOLTAGE = 1.0V/div

R1=R2 =4.8kQ, C1=0.1uF, R, = 1kQ

- Mach tao dao dong v6i cac thong s6 duge xac

dinh thong qua dién tré Ry, Rz va C1. c \
- Tu C1 nap thong qua dién tré R1 va Rz, thoi “;g) N _\\\\
gian tu nap thi ngd ra & mirc CAO: \ \ \ w’?
t1 = 0,693.(R1 + R2).C1 10 N N N \‘?O{:Q N
- Tu Cz x4 thong qua dién tré Ro, thoi gian tu xa \ﬁ"x\ 5 06,[_\ \
ngd ra & mirc THAP: 0.1 NS . s SR N ™
t2 = 0,693.(R2).C1 \b&,\ \ \ \
- Mach dao dong véichuky : T=t1 + 1, 0.01 A \\‘ \\
- Tén s6 dao dong ctia mach : f= 1/T 0.001 8 \\\
- Duty cycle (chu ky nhiém vuy) : 0 1 10 100 1k 10k f,(Hz)

D =R2/(R1 + 2Ry)

6. Mach diéu ché d rong xung (Pulse Width Modulation)
Dang song ngo ra cua bd dinh thoi c6 do rdng xung thay ddi phu thude vao bién dg cua tin hi¢u diéu
che.

+Vee LRI ST N

O

Trigger

Output

Cr—3) ouT

RETINET |

= R, =% 1kiL R =Ikil, Cl=0.0laF, Voc=5Y

7. Mach diéu ché vi tri xung (Pulse Position Modulation)
Néu dua tin hi¢u diéu ché vao cuc diéu khién di¢n &p (5) trong khi mach dang hoat dong & ché dg
khdng trang thai ben thi mach s€ c6 chirc nang dieu che v tri xung. Xung ngo ra cd tan so thay doi
phu thudc vao vi tri cua tin hiéu dieu che (5) va xung kich (2).
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Bai 2 : Vi mach dinh thei (Timer)

Output
]2) ouT

8. Mach tao xung déc tuyén tinh
Mach dién sir dung mot ngudn dong khong ddi nap cho tu C1, 1am dién &p trén tu C1 ting tuyén

tinh, sinh ra mot xung c6 d6 doc tuyén tinh.

|

4 8
RESET Vee

pigcH. 7
2 | TRIG |
| THRES| 6
Cutput |
o— 3 our L e
CONT, 5
| 1 | 1[:2
Jl. 1

I

o

R2

N i, Nl

.“m.Pu. 1

R =300k B =1kil B =1kik Cl=hiluF, Veo=5V

% i, 2 Susidi

| oupa |

RI=4Tkiy, H2=100k(y B =2.Tkik B =1kik Cl=00luF, Vec=8Y
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Bai 3 : Vi mach khuéch dai thudt toan (Op-Amp)

BAI3: VI MACH KHUECH PAI THUAT TOAN (OP-AMP)

1. GIOI THIEU:
1.1 Ky hiéu - hinh dang — so @6 chan
Vi mach !(huéch dai thuat toan (Operational Amplifier Integrated Circuit — Op-Amp IC)
c6 hé so khuéch dai rat 16n, dung dé ghuc hién cac mach khuéch dai, cac phép tinh cong, trur,
nhan, chia, vi phan tich phan, hoac dé tao ra cac song sin, vudng, tam giac...

Vcc Offset Null

\L Diém chuan ‘- 8 1 {8
IN (9= + . 7
IN(-) 2] _ :OUTPUT 6
<|w 5

Vee Offset Null
Hinh la: Ky hi¢u Opamp Hinh 1b: LM741 thuc té

1.2 Y nghia cic chin ciia Op-Amp

Chan 1 (Offset Null): chan ding dé diéu chinh diém 0 & ngd ra.

Chén 2 (IN-): ngd vao dao pha - Inverting Input.

Chén 3 (IN+): ngd vao khong dao pha - Non Inverting Input. —"

Chan 4 (Vee, GND): cép dién &m hoac GND. LM741 OUTPUT

Chan 5 (Offset Null): chan dung dé diéu chinh diém 0 ¢ ngd ra. —

Chén 6 (Output): ngd ra.

Chan 7 (Vce ): cap diér} du:O'ng. T

e Chan 8 (NC): khdng ket noi - No Connect.

- Ngudn cung cip ti da + 18V.

- Hé s6 khuéch dai vong ho (hay do loi &p vong ho) cia Op-Amp rat
I6n: Avo = 50.000 -+ 200.000 lan.

Offset Nulling Circuit

V-
Hinh 2: Str dung chan
Offset Null

- Chan Offset Null dung dé diéu chinh dién ap ngd ra OUTPUT.

2. MACH UNG DUNG
2.1 Mach so sanh
2.1.1 Trwong hop Op-Amp sir dung nguon doi:

\L +V e +
V|N+ 3 + 5
V
IN- 2_/_]/> VOUT , =L

_VCC

+Vee

Hinh 1: mach so sanh véi Op-Amp str dung ngudn doi
e Vin+ > ViN-— Vour = +Vce

e Vin+ <ViN-— Vour =-Vce
e Vine=ViIN-— Vour=0
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Bai 3 : Vi mach khuéch dai thudt toan (Op-Amp)

2.1.2 Trwong hop Op-Amp sir dung nguon don:

Hinh 2: mach so sanh v6i Op-Amp st dung ngudn don

e Vine>ViN-— Vour = +Vec
e Vint <ViN-— Vour = 0V
e Vinte =ViN-— Vour =% (+Vcc)
2.2 Mach khuéch dai
2.2.1 Mach khuéch dai khéng dao pha

Vit

|

o———m

U U |
Hinh 3: Mach khuéch dai khong d4o pha

- Tin hiéu cé‘}n khuéch dai Vi dugc dua dén ngd vao khong dao pha Vine
— Hé s6 khuéch dai vong kin hay con goi la d6 loi vong kin duoc xac dinh theo cdng thuc:

A, = R, +R,
Rl
_ Tin hiéu ngd ra Vo ddng pha véi tin hiéu ngd vao Vi va c6 do lon:

Vo=AV,

- Pién tro R3 dung dé can bang téng trg vao cho Op-Amp, thudng chon:

RR
R =R, IIR =2
1 2

\ N
OUV : Vi

|
1

1

|
v
(e,
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Bai 3 : Vi mach khuéch dai thudt toan (Op-Amp)

2.2.2  Mach khuéch dai dio pha

Vit Vot
(\ [\ M,
TV ¢ v 0\}\} t

Hinh 4: Mach khuéch dai dao pha

Tin hiéu can khuéch dai Vi dugc dua dén ngd vao khong dao pha Vin-
Hé so6 khuéch dai vong kin hay con goi 1a d6 lgi vong kin dugc xac dinh theo cong thuc:

R2
- Tin hiéu ngd ra Vo nguoc pha véi tin hiéu ngd vao Vi va cé do lon:
Vo =AY,
- Pién tro Rs dung dé can bang téng tré vao cho Op-Amp, thuong chon:
RR
R +R,
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Bai 4 : Schmitt Trigger

BAI 4: SCHMITT TRIGGER

Schmitt Trigger 1am nhiém vu bién d6i mot tin hiéu bién thién cham hoic tin hiéu xung Véi
suon thoai thoai thanh tin hiéu xung vuéng.

- Trong do:

Vi la dién 4p dau vao.

V, 1a dién ap dau ra.

e Viu la dién ap ngudng trén.

e Vi la dién ap ngudng dudi.
- Nguyén ly hoat dong :
e Gia s luc dau ngd ra V, & mirc thap.
e Khi dién ap Vi< Vin ngd ra Vo van & muac thap.
e Khi dién ap Vi = Vin thi ngd ra V, chuyén Ién mic cao.
e Khi dién ap Vi> Viu thi ngd ra Vo van & muc cao.
e Khi dién ap Vi < ViL thi ngd ra Vo chuyén xudng muc thap.
e Miéntrd AVi=Vin— Vi

1. Schmitt Trigger si dung BJT

+

RCA1 RC2
R1
aut

RB1

T1 T2

T

Gia sir dién ap ngd vao Vin = 0V thi T1 ngung dan.

Trang thai T2 phu thudc vao dién tré Rci, R1, Ro, ba dién tré nay tao ra dién ap phan cuc cho
T2. Gia sur rang dong dién I, qua nho khong dang ké va hé s6 khuéch dai hee ctia Transistor
[6n hon 150.

VSupply
Vg, =

RC1 + R1 + R2
bién ap Vez2 = VB2 — Vee2 = VB2 — 0,6
Mach Schmitt Trigger cé 2 transistor mac chung chan E nén:
VE=VEe = Ve
Khi dién ap Vin tang dan, khi Va1 16n hon Vi thi T1 bt dau din va dong dién qua Re Sé tang
1én nén dién thé chan Ve s& giam. dong dién qua Re s& duoc cap thong qua T1.

X R2
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Bai 4 : Schmitt Trigger

Vsuppty X R2 — 0.61

Vei 0 =
High = pC1 + R1 + R2

VSupply

Viow =

R2

RC1+ R1+ R2+ RC1 X 5%

RE

2. Schmitt Trigger sit dung Op-Amp

- St dung Op-Amp c6 tée d6 sir 1y nhanh nhu LM111, LM211, LM311 hay cuc nhanh
LM160, LM260, LM360.

2.1 Mach Schmitt Trigger

Cho mach ung dung nhu hinh 3.

Trong d6 tin hiéu Vi, dua dén chan
Vin+ mot muc dién ap chuin thong
qua di¢n tré R1 va R2.

Tin hi€u con lai dua vao chan V..
Ng0 ra Vout s€ thu duoc dién ap tuong
ung voi ngd vao Vi.

Nhuoc diém 13 tin hiéu ngd ra bi dao
dong mdi khi chuyén trang thai, diéu
nay rat nguy hiém cho cac mach phia
sau. Dé khic phu nhuoc diém trén
nguoi ta st dung mach Schmitt
Trigger.

Mach dién Schmitt Trigger
AV
A,

Cac trang thai
chuy‘én mach

Fz

/\

Ve

SCHMITT TRIGGER

o Vin+ >VH— Vour =+Vce
o Vin+# <VL— Vour =0V

X R +0.61

A

/___,ru--n\._.,-..-z input

wuv—’_/’/_/—u;/

MoLrdng so sanh

output

Cuan hE gidka dién 8p ngd ra v&i ngd vao

Ca txrang théi
chuyen mach

¥ I
R Mach so sanh
khdng co phan hdi
W
Wy Oy \\\ \ MoLetng cao
Vi ﬂ‘u Mguerng thap
A \\-input
+\;‘D:
oltput
t(s)
5 (

o VL <Vin+ <VH= VN — Vour gilt nguyén trang thai.

3. Schmitt Trigger sir dung IC s6

- Puoc xay dung tir 2 cong dao hoic tir mot cong dém

Mach di¢n tao ra 2 muc dién &p goi la di¢n ap ngudng trén VH va dién ap ngudng dudi VL
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Bai 5 : Hé thang sé

BAI5: HE THONG SO

1. Khai niém veé tin hiéu twong tw va tin hiéu s6
- Tin higu twong tw (analog) 12 tin hiéu cé gia tri bién do6 thay dbi lién tuc theo thoi gian.

il
- Tin hiéu sé (digital) 1a tin hiéu c6 gia tri bién do chi & hai trang thai thap va cao.

nnir.

2. Gi6i thiéu chung vé hé thong sé va qui uéc cia hé thong so

2.1 Heé thong twong tw (Analog System)

- Lathiét bi thao tac cac dai lugng vat 1y duoc biéu dién dudi dang twong tu. Trong hé thong
tuong tu cac dai luong co thé thay doi trong mot khoang gia tri lién tuc. Mot vai hé thong twong
tu thudng gap nhu: bo khuéch dai am tan, thiét bj thu phat bang tir, ...

2.2 Hé théng s6 (digital system)

- Latap hop céc thiét bi duoc thiét ké dé thao tac thong tin logic hay dai lwong vat 1y duoc biéu
dién dudi dang sd, tic 1a nhitng dai luong chi cd gia tri roi rac. Pay thuong la céc hé thong dién
tr nhung d6i khi cling c6 hé thong tir, co hay khi nén. Mot vai hé thong ky thuat s6 ta thuong
gap la: may vi tinh, may tinh tay, thiét bi nghe nhin sé va hé théng dién thoai.

- Mach s6 ¢6 nhiéu wu diém hon so véi mach twong tu do ¢6 mach sb ngay cang c6 nhiéu ung
dung trong nganh dién tir, ciing nhu trong hau hét cac linh vyc khéc.

2.3 Nhuoc diém cia ki thuat so

- Hau hét cac dai lugng vat Iy c6 ban chat twong tw, va chinh nhiing dai lugng nay thuong 1a dau
vao va dau ra duoc mat hé théng sé theo ddi, xir 1y va diéu khién. Nhu vay muén st dung ky
thuat s6 khi 1am viéc véi dau vao va dau ra dang tuong tu ta phai thuc hién su chuyén doi tur
dang twong ty sang dang sd, sau do xir ly théng tin sb tir ngd vao va chuyén nguoc lai tir dang sd
da xtr Iy sang dang tuong tur, day 1a mot nhuge diém 16n cua ky thuat sd.

2.4 Dé sir dung dwgc hé théng ky thuat so6 ddi véi dau vao va dau ra 1a dang twong t ta can
thuc hién cac buéc sau day:

- Bién di thong tin dau vao dang tuong ty thanh dang so.

- Xur ly thong tin sd.

- Bién dbi dau ra dang sé Vé lai dang tuong tu.
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Bai 5 : Hé thang sé

Dé hiéu duoc qua trinh chuyén dbi d6 ta xem vi du minh hoa hinh 1.3 sau:
A

Bién déi tiing tt

sang =8 [ ADC)

y.. 4
Bién déi 55 sang _ B4 dign -

tng tf (DAC) khi€n

Hinh 1.3: So dd khdi cua hé thong diéu khién nhiét do

- Theo so dd khéi & hinh 1.3 thi nhiét dé duwdi dang twong tw dugc do, sau dé gia tri do duoc s&
duoc chuyén sang dai luong sb bang hé théng bién doi twong tw sang sé (Analog to Digital
Converter — ADC). Pai lugng sé nay dugc xt ly qua mot mach sé. Dau ra sé dugc dua dén bo
bién déi sé sang twong tw (Digital to Analog Converter — DAC), cubi cung dau ra twong tu duoc
dwa vao bo diéu khién dé tién hanh diéu chinh nhiét do.

- Mot nhuoc diém khac cua hé théng sé d6 1a gia thanh cao, vi du nhu truyén hinh sé sé& tén kém
hon truyén hinh tuong ty.

3. Hé théng s6 thap phan (Decimal Number System)
= Hé thong s6 thap phéan cé co 5o 1 10, con duoc goi 1a hé 10 hay hé thip phan.
= Hé thap phan c6 10 chir sé (ky hiéu) gdm: 0, 1,2, 3,4,5,6,7, 8, 9.
= He¢ thap phan 1a mot hé thong so theo vi tri vi trong d6 gid tri ciia mét chir s6 phu thude vao
trong sé clia no.
= Vi du: s§ 752.25 ¢ hé thap phéan ky hidu 752.2510 gdm:
752.2510 =700 +50 + 2 + 0.2 + 0.05 =7.102 + 5.10* + 2.10° + 2.101 + 5.10°2
Trong do:
+ Trong s6 10" thé hién vi tri cta chir sb.
+ Chir s6 7 mang gia tri 1on nhat duwoc goi 1a chit s6 c6 nghia I6n nhat (MSD - most
significant digit).
+ Chir s 2 mang gia tri nho nhat dugc goi 13 chit s6 ¢6 nghia nhé nhat (LSD - least
significant digit).
4. Hé thong s6 nhi phan (Binary Number System)
= Heé thng sb nhi phan c6 co sd 1a 2, con duoc goi 1a hé 2 hay hé nhj phan.
Hé nhi phan c6 2 chir s6 gom: 0 va 1.
Hé nhi phén ciing 1a mot hé théng sb theo vi tri va trong sb cua hé 1a 2",

= Vidu:
110100112 = 1x27 + 1x2% + 0x2° + 1x24 + Ox23 + 0x22 + 1x21 + 1x20
Bit 7 o bit2 bitl bit0
= Trong d6:

+ Mai chiz so trong s6 nhi phan goi 12 mét bit va tén bit dwoc gan theo thir tu tir phai sang
tréi gém bit 0; bit 1; bit 2 ... bit 7.

+ Bit 0 c6 gi tri nho nhét duoc goi 14 bit c6 nghia it nhat (MSB - Least Signigicant Bit).

+ Bit 7 6 gié tri 16n nhat dugc goi 13 bit c6 nghia nhat (MSB -Most Signigicant Bit)

= Quy udcC:

+ S nhi phan c6 4 bit goi 1a 1 nipple.

+ S4 nhij phan c6 8 bit goi 1a 1 byte.

+ S nhi phan c6 16 bit duoc goi la word.
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Bai 5 : Hé thang sé

+ S nhi phan c6 32 bit dugc goi 1a double word.
+ S6 nhij phan c6 64 bit duoc goi la quadword.

x210 x210 x210 x210 %8
+ T(tetra)B— G(giga)B — M(mega)B — K (kilo)B — B(Byte) — bit
Vi du:

01 : 2 bit.
1001 > 4 bit = 1 nipple.
10011010 : 8 bit = 1 byte.

10011010 10011010 : 16 bit = 2 byte = 1 word

5. Chuyén ddi giira hé nhi phan va hé thap phan

5.1

5.2

Chuyén ddi s6 nhi phan sang sé thap phan
Gié tri thdp phan cua s nhi phan tuong @ng bang tong cac tich gitra mdi chiz so (0 hay 1) Vi
trong sé cua no.
Vi du:
(1100.1012), = (L% 2%) + (L x 22) + (0 x 21) + (0 x 2°) + (L x 2'1) + (0 x 22) + (1 x 23)
= 8 + 4 + o + 0 + 05 + O + 0.125
= (12.125)10
Chuyén déi so6 thap phan sang sé nhi phan
Nguyeén tac d6i mot sé thap phan bat ky thanh sé nhi phan bang cach thuc hién phép chia 2 lién
tiép dé tinh so du.
Thi du: d6i s6 thap phan 1a 27 thanh sé nhi phéan ta lam nhu sau:

ez 2 2 2 2 2
Chia lién tiep cho 2 0 «— 1 «— 3 «— 6 <+— 13 «— 27
ldu’ ldu’ ldll ldu ldu
S6 du twong ung 1 1 0 1 1
Két qua: (27)10 = (11011),

6. Hé thong so bat phan (Octal Number System)

Heé théng s6 thap phan c6 co s6 1a 8, con duoc goi 13 4é 8 hay hé bat phan.
Heé bét phan c6 8 chir sé (ky hiéu) gdm: 0, 1,2, 3,4, 5, 6, 7.

Heé bét phan co trong so 1a 8"

MJbi mét chir s6 bat phan dugc biéu dién bdi mot nhom nhi phan 3 bit.

7. Hé thong s6 thap luc phan (Hexadecimal Number System)

Hé thdng s thap phan c6 co sé 1a 16, con dugc goi 1a hé 16, hé thdp luc phan hay hé hex.
Hé thap luc phan c6 16 chir sé (ky hiéu) gobm: 0, 1, 2,3, 4,5,6,7,9,A,B,C, D, E, F.

Heé thap luc phan c6 trong sé 1a 16"

M&i mot chit sb thap luc phan duoc biéu dién boi mot nhom nhi phén 4 bit.

Vi dy: 1001 1110 1010 0111g = 9E A 74

Khi chuyén ddi sb hex ra s nhi phan thi ta lam nguoc lai, chuyén ddi tung chir s6 cta s6 hex
thanh cdc nhom nhi phan 4 bit c6 gié tri tuong ung.

Vi du: 6C3Dw = 0110 1100 0011 1101
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Bai 5 : Hé thang sé

Nhi phéan Thap phén | Thap luc phan
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

8. Trang théi logic 1 va logic 0
Vi dy 1: Ta thady mot cong tic dién ( Switch ) c¢d hai trang thai ro rét :
e Cong tic ho: khong c6 dong dién chay trong mach nén dén tit (h 1.2a).
e COnNg tic dong: co dong dién chay trong mach nén dén sang ( hinh 1.2b ).

SW

A

220V AC

v

A

220V AC

Hinh 1.2a: Coang taéc héd, fegn taétinh 1.2b: Coang taéc fioung, fiegn sa

Thi du 2: Mach dién tar ma dién hinh 14 transistor ciing c6 thé ¢6 hai trang thai rd rét :

e Trang thai ngung din khi Vee < 0.4V, Ig = 0. Lic bay gio Ic =0, Vc = Ve .

e Trang thai dan bdo hoa khi Ve > 0.8V. Liic d6 Ve ~ 0V.

> Véluan ly (Logic ) thi mot y kién co thé dung hay sai, mot su viéc 6 thé ¢ hay khong cé
v.v... Thay vi dung tir nglr dng — sai, c6 — khéng , that — gia, nguoi ta dung hai trang théi logic
0 va 1 d dién ta hai trang thai cua mach dién.

Thi du :
e Logic 0 dé chi trang théai cong tic ho va Logic 1 dé chi trang théi cong tic dong.
e Logic 0 dé chi trang thai dén tat va Logic 1 dé chi trang thai dén sang.

Nhan xet:

+ Hai trang thai logic 0 va 1 c6 thé xem nhu twong Gmg nhu hai chit s6 0 va 1 cua hé théng sb nhi
phan. Nhu vay, mach dién tir c6 thé xir Iy hé thng sb nhi phan mét céch truc tiép. Mot cong
tic dién don gian khong thé c6 qua 2 trang thai. Con hé théng sé thap phan dung céc chir s tir
0 dén 9 khéng thé xir ly truc tiép bang mach dién tir vi rat kho khdng ché 1 transistor c6 10
trang thai hoat dong ro rét.
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Bai 5 : Hé thang sé

+ Trong thuc té, mach dién tir khdng thé xu ly truc tiép cac con s6 0 va 1 ma chi c6 thé xir ly truc
tiép cac tin hiéu dién c6 dang séng biéu thi 2 trang thai logic 0 va 1. Do d6 ta phai biéu thi logic
0 bang mot mue dién thé va logic 1 bang mot mie dién thé khéc.
+ Khi chon mic logic 1 ( mic cao — high ) ¢ dién thé cao hon logic 0 ( murc thip — low ) ta c6 hé

thdng logic duong (hinh 1.3 ).

+ Khi chon mirc logic 1 ( muc cao — high ) ¢ dién thé thap hon logic 0 ( muc thap — low ) ta cé hé
thdng logic 4m . Logic 4m it dugc dung.

\Y/
Mouc cao
High = 5V
0/1:1|0|1|0:0|1
Mouc thaa,
Low=0V » i«

Thogi gian xuaat hieédn 1 bit

Hinh 1.3: Logic dé6ng

Cac mach logic duoc phan 1am 2 loai: mach té hep (combinational logic circuits) va mach

tuan tu (sequential logic circuits).

BY
3.4V 4 Khoadng biean thiean ct
2’4V fiean thea bieau tho logi

0,4V ¢ Khoadng biean thiean culia

o — L) fiiean thed biedu tho logic 0

Hinh 1.4: Khoaling biean thiean cuda fii¢
thea biedu tho catic mouc logic 0 vag

Mach té hop 1 nhitng mach c6 trang thai ngd ra tai mot thoi diém nao do6 1a xac dinh va chi
phu thugc vao cac trang thai ¢ cac ngd vao tai thoi diém do6 chir khdng phu thugc trang thai ngd ra
o thoi diém truée d6. Nhu vay mach to hop khéng ¢ tinh chat nhg. Mach té hop duoc xay dung tir
cac cong logic co ban dua trén cac thuat toan logic, vi du: hop kénh, phan kénh, giai ma (decoder),
cong (adder), trir (subtractor), don vi logic s6 hoc (Arithmetic logic Unit). ..

Mach tuan tw 12 nhitng mach c6 trang thai ngd ra & mot thoi diém nao d6 khong nhirng phu

thugc vao cac trgng thai ngd vao ¢ thoi diém d6 ma con phu thuge vao trang théi ngd ra ¢ thoi

diém truede d6. Nhu vay mach tuan ty cd tinh chat nhé va duoc xay dung tir cc phan tir nhé d6 1a
cac Flip-Flop, vi du nhu: bd ghi dich, bo d&ém ...
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Bai 6 : Cac céng logic

BAI 6:

1. Céng NOT (cong Pido)

CAC CONG LOGIC

Ngd vao Ngo ra
A Y
Ai0o|1l
Hinh 1 : ky hiéu cong NOT
Bang trang thai Y 110
Ng6 vao | Ngdra
A Y . . .
1 0 Hinh 3: Gian do thoi gian cong NOT
0 1

Hinh 2 : Bang trang thdi cong NOT

- Phuong trinh dai s Boole: Y = A
- Déc diem: Ngd ra cua cong dao s€ co muc logic trai ngugc muc logic ngd vao.
- Mot so IC théng dung: 74L.S04, 74L.S06: cong NOT véi cuc thu ho; 4069.

2. Cong BUFFER (céng Pém)

Ngo ra

Y i0]1

Hinh 6: Gidn do thoi gian cong BUFFER

Hinh 5 : Bang trang thdi cong BUFFER

- Phuong trinh dai s6 Boole: Y = A
- Dic diem: ngd ra c6 muc logic giong ngd vao.
- Mot s6 IC théng dung: 74LS07.

3. Cong AND (Céng Va)

A_
] — Y Ai0i0]1]1
B

Hinh 7 : ky hiéu céng AND B ol110

Bang trang thai

Ngd vao Ng0 ra

Hinh 9: Gidn do thoi gian cong AND

Rk lolo|>
=1l =] s3]
Flolo|lo|<

Hinh 8 : Bang trang théi cong AND
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Bai 6 : Cac céng logic

- Phuong trinh dai s6 Boole: Y = A.B
- Dic diém:

o Ngd ra ciia cong AND s& ¢ muc logic 1 khi tit ca ngd vao & murc logic 1

o Ngb ra caa cong AND sé& & muc logic 0 khi ¢6 1 trong nhitng ngd vao ¢ muic logic 0
- Mot s6 IC thong dung:

o 74LS08: cong AND Vi 2 ngd vao.

o 74LS11:cong AND véi 3 ngd vao.

o 74LS21: cong AND Vi 4 ngd vao.

4. Cong NAND (céng Va Khong)

A_
1
B Ai0io|1

Hinh 10 : ky hiéu cong NAND

: B i0|1]|0(1
Bang trang thai

Ngd vao Ngo ra

A B Y Y §141{1410

0 0 1

0 1 1 N S .

1 0 1 Hinh 12: Gian do thoi gian cong NAND
1 1 0

Hinh 11 : Bdng trang thai cong NAND

- Phuong trinh dai s6 Boole: Y = A.B
- bac diém;

o Ngd ra ciia cong NAND s& ¢ muc logic 0 khi tit ca ngd vao & murc logic 1.

o Ngo ra ctia cong NAND sé& ¢ mirc logic 1 khi c6 bat ky ngd vao & mic logic 0.
- Mot s6 IC thong dung:
741.500: cdng NAND véi 2 ngd vao.
741.810: cong NAND véi 3 ngd vao, 74LS12: cong NAND véi 3 ngd vao cuc thu hd;
741.822: cdng NAND véi 4 ngd vao cuc thu ho.
741.830: cong NAND véi 8 ngd vao.

5. Cong OR (cang Hogc)
A
— D
B
Hinh 13 : ky hiéu cong OR

Bang trang thai B {01101

©)
@)
©)
@)

Ngd vao Ngd ra

A B Y

0 0 0 Y o111

0 1 1

1 0 1 R R £

1 1 1 Hinh 15: Gian do thoi gian cong OR

Hinh 14 : Bdng trang thdi cong OR

- Phuong trinh dai sb Boqle: Y=A+B
- Ddc diém: Ng6 ra cua cong dao s€ co muc logic trai nguge murc logic ngd vao.
- Mot so IC théng dung: 74L.S32: cong OR vaéi 2 ngd vao.
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Bai 6 : Cac céng logic

6. Cong NOR (cang Hogc khong)

Hinh 16 : ky hiéu cong NOR

Bang trang thai B {i0|1]0(1

Hinh 17 : Bang trang thdi cong NOR

Ngd vao Ngo ra

A B Y

0 0 1 Y 1{0i{0:{0

0 1 0

1 0 0 Hinh 18: Gian dé thoi gian cong NOR
1 1 0

- Phuong trinh dai s6 Boole: Y = A+ B

- Dic diem:
o Ngo ra ctia cong NOR s& & mirc logic 0 khi bat ky ngd vao niao ¢ mirc logic 1
o Ngd ra ctia cong NOR s& & murc logic 1 khi bat ky ngd vao nao ¢ murc logic 0

- Mot s6 IC théng dung:

74LS02: cong NOR véi 2 ngd vao.

74L833: cong NOR v6i 2 ngd vao cuc thu hé.

74LS25: cong NOR véi 4 ngd vao.

o 74LS27: cong NOR véi 3 ngd vio.

7. Cong EXOR (céng Logi trir - Exclusive Or)
- Ky hiéu — Bang trang thai

o O O

Y ito{1]1]0

Hinh 21: Gidn dé thoi gian cong EXOR

Hinh 20 : Bdng trang thai cong EXOR

- Phuong trinh dai sbBoole:Y = A.B4+AB = A®B
- Déc diem: ngd ra chi ¢ mac logic cao khi cac ngd vao khac nhau.
- Mot so IC théng dung: 74L.S86.
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Bai 6 : Cac céng logic

8. Cong EXNOR (Céng Logi trir khdng - Exclusive Not Or)

=D

Hinh 22 : ky hiéu cong EXNOR

Bang trang thai

Ngd vao

Ng0 ra

S =1=]p>
OO

F|oo|r|<

Hinh 23 : Bdng trang thai cong EXNOR

Y {1{0i0|1

Hinh 24: Gian do thoi gian cong EXNOR

Phuong trinh dai s6 Boole: Y = A.B+AB= A®B
bac diém: ngd ra chi & muc logic cao khi cac ngd vao giong nhau.

Mbt s6 IC théng dung: 74L.S266.
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Bai 7 : Mach sé hgc va ALU

BAI 7:

1. Cong nhi phén (Binary Addition)
1.1 Nguyén tic céng nhi phan
= Nguyéntic1:0+0=0

Nguyéntic2:0+1=1
Nguyéntic3:1+0=1
Nguyéntic4:1+1=0
Nguyéntic5:1+1+1=1vanhd1-1+1=11

MACH SO HQC VA ALU

(Arithmetric circuits)

vanh61-1+1=10

1.2 Téng ban phan (Half Adder, viét tic HA)

A ——
B_

HA

— S

_Co

Ngd vao

Hinh 1 : ky hiéu HA

Bang trang thai

Ng0 ra

B

S

Co

0

0

0

1

1

0

0

1

0

S ==1b>

1

0

1

Hinh 2 : Bang trang thai HA

Hinh 3: Céu tao HA

- Trong do6: A (Adder): cong va C (Carry in): nho.
- Hamlogic:S= A@ B

- Nhé :Co=A.B

1.3 Mach tong toan phan (Full Adder, viét tit FA)

A— FA

S

== ==
=1 =1 (=1 =]

PP FRPPOOCO O

P OO|kr ORIk IO|Inh
[l Ll Ll (=] ol (e R e ) fe]

Hinh 5 : Bang trang thai FA

Hinh 6 : Cdu tao FA

- Hamlogic:S= A@ B D C;
- Nhé  :Cy=A.B+AC; +BC ‘
- bac diem: néu Ci = 0 (noi dat) thi FA tré vé mach HA.
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Bai 7 : Mach sé hgc va ALU

2. Trir nhi phan (Binary Subtraction)
2.1 Nguyén tic trir nhi phan
= Nguyéntic1:0-0=0
= Nguyéntac2:0-1=1vamugnl
* Nguyéntac3:1-0=1
= Nguyéntac4:1-1=0
2.2 Hiéu ban phan (Half Subtractor, viét tic HS)

A — — D

B HS B [Tttt TTTT T TR
0 A e : 1\ s D

Hinh 6 : ky: hiéu HS Y — ) :

N L - : 7415386 :

| 1

. 7404 1

1 o~ !

: : s
1 2 BO

| 1

\ 1

\ 1

Hinh 8 : Cdu tao HS

Hinh 7 : Bang trang thai HS

- Trong d6: D (Difference): hiéu va B (Borrow out): muon.
- Hamlogic:D = A@ B
- Nho : By = AB

2.3 Higu toan phan (Full Subtractor, viét tiat FS)

Ci— D
A— Fs
B — — B,

Hinh 9 : ky hi¢éu FS
1
Bang trang thai Cje—— HS | L b
Ngd vao Ng® ra ! @4:_. B
B - L

@

Bo

Hinh 11 : Céu tao FS

==l = =] b
ROk |lo|k|lok|o
I == ==]
RlOo|o|r Ok o>
ROk |k|lo|lo—|o

Hinh 10 : Bang trang thai FS

- Hamlogic:S = A@® B @D B;
- Nho :BO :A_B +A_Bl+BBl
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Bai 7 : Mach sé hgc va ALU

3. Mach tong hosc hi¢u 2 sé nhi phan n bit (n bit adder or subtractor)
2 56 nhi phan 4 bit véi A (As A2 A1 Ao) va B (Bz B2 B1 Bo)

LTHc sl s0
A0 A FA
BO0+——B Co_|
o I
Al A FA
Bl1+——B Co_|
|—Ci sl— 52
A2 A FA
B2 ——B Co_l
o sl s
A3 A FA
B3+——8B co[— Co

Hinh 12 : Téong 2 s6 nhi phén 4 bit

4. Vi mach 74L.5243

AD
Al
AZ
Al

S0
51
52
53

BO
B1
B2
B3

-
o

-
=y

I |

co

745283

==
=] ra e fo
-

|-|A

-
w

2

o

Trong do:

S0 nhi phan 4 bit A: AsA2A1A0
S0 nhi phan 4 bit B: BsB2B1Bo

Ci

Sh— DO
A0 A FA
BQ = >>—B Co _|
L1,
Al A FA
B1 «—— >o——B Co _|
M R B
B2 «— >n:8 B Co _|
o R e
A3 A FA ’
B3 4 >—B Co[ Bo: x4c dinh dau

cua phép toan

Hinh 13 : Hiéu 2 s6 nhi phan 4 bit

S6 nhi phan 4 bit S: S35251S0
Co: bit nhé ngd vao.
C4: bit nhé ngo ra.

Hinhl4 : Vi mach 74LS8243

4 3 2 1
PN [ Sy G B
S 0

ca [0]=

415283

%01 co

Hinhl5 : So d6 nguyén Iy mach cong 2 sé nhi phdn 4 bit
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Bai 8 : Ma hoa va Gidgi ma

BAI8: MA HOA VA GIAI MA

(Coder and Decoder)

1. Ma hoa (Encoder)
- Vimach SN74LS148 la vi mach ma hoa wu tién.
- Ky hiéu — Bang trang thai
OUTPUTS INPUTS
C m 3 2 1 0

[1a] [43] [32] [#] [0

OUTPUT

Vi

l»]

2]
5]

Y
a-[E:——————TB
=z

INPUTS QUTPUTS

El — Enable Input: cho phép IC hoat dong.

EO — Enable Output: cho phép ngd ra hoat dong.

GS — Group Signal: khi tat ca ngd ra c6 trd khang cao
INPUT: ngd vao.

OUTPUT: ngd ra.

Bang trang thai

Ng0 vao Ng0 ra

El | O | 1 2 3 4 5 6 7 | A2 | A1 | A0 | GS | EO
1 | X [ X[ X | X | X | X | X ]| X]1 1 1 1 1
0 1 11 1 1 1 1 1 1 1 1 1 1 0
0O | X | X | X | X | X[ X[ X]|]0]O 0 0 0 1
0 | X | X | X | X | X | X]O0 1 0 0 1 0 1
0 | X | X | X | X | X]|O0 1 1 0 1 0 0 1
0 | X | X | X [ X]|O0 1 1 1 0 1 1 0 1
0 | X | X | X |0 1 1 1 1 1 0 0 0 1
0 | X | X0 1 1 1 1 1 1 0 1 0 1
0 | X]O0 1 1 1 1 1 1 1 1 0 0 1
0] 0] 1 1 1 1 1 1 1 1 1 1 0 1

1: Muc logic cao.

0: Muc logic thap.

X: khéng quan tam

- Dic diém:
o Chén EO ¢ muc 0 khi cac ngd vao khéng hoat dong.
o Chéan El ¢ muc 1 khi cac ngd vao khdng hoat dong.
- Mot s6 IC thong dung: 74L.S348; HCF4532B.
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Bai 8 : Ma hoa va Gidgi ma

2. Giai ma (Decoder)
2.1 Giaima3sang8

- Vimach SN74LS138 la vi mach giai méa.

- Ky hiéu — Bang trang thai

DATA QUTPUTS

Vec YO ¥ v2 Y3 ¥4 Y5 ¥6
]15 |15 lu |13 |12 |11 o |

J,
(TT@J

K 2 s s s s |7 e
A B C GA G2B G1 Y7 GND
ouTPUT

SELECT ENABLE

BANG TRANG THAI

Ngd vao Ngé ra

Cho phép | Chon lya

Gl | G2| C | B | A YO |YL1|Y2|Y3|Y4]|Y5|Y6]|Y7
X1 | X | X[ X]1 1 1 1 1 1 1 1
0O | X[ X | X | X |1 1 1 1 1 1 1 1
11040 0 0| O 1 1 1 1 1 1 1
110140 0 1 110 1 1 1 1 1 1
1107410 1 0 1 1 0 1 1 1 1 1
110140 1 1 1 1 1 0 1 1 1 1
1 101 0 0 1 1 1 1 0 1 1 1
1 101 0 1 1 1 1 1 110 1 1
1 101 1 0 1 1 1 1 1 110 1
1 ] 0|1 1 1 1 1 1 1 1 1 1 0

G2 =G2A + G2B
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Display
0
1
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3
4
5
6
7
8
9

g
0
0
0
1
1
1
1
1
0
1
1
0
0
0
0
0
0

i ma

>

a
2.2 Giai maBCD sang Led 7 doan

Bai 8 : Ma hoa va Gi

SLNdLN0 <
ANINDIS-L ~WdOlOllOllOllOOOOOOH
o — Pz
S~2es .0
— OIO[HA dAO|dA|dA|A|[A|A|A|AdA| O OO |IOIO O
HEEEEEEN -
Yagrmu-O6 I
. — olo|d|ld|ld|ld|d|o|o|d|d|H|o|lo|o|lo|o|o
©)
zZ
—aumen oo m“n c|lo|d|o|d|a|o|w|d|a|d|w|o|lo|o|o|lolo
“] 7N =
nNu | x|o|d|o|d|o|w|lo|d|o|d|o|d|o|w|ol«—
B8 o [
mn o FE> e = =1 = = 1 = = =1 I = =1 =1 = =
- a
a 82 4
oz @

Ng0 vao
D
X
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1

Ph
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LD | BI
X
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Ph = 0: LED 7 doan Anode chung.
Ph = 1: LED 7 doan Kathode chung.

X khong quan tam.




Bai 9 : Flip-Flop

BAI9: FLIP-FLOP

Flip-Flop thudc loai mach tuan tu nén cé dic diém sau:
e Trang thai ngd ra thay doi theo to6 hop logic cua cac trang thai ngd vao va xung nhip (Clock

Pulse).
e Trang thai ngd ra con thugc vao trang thai ngo ra trudc do.
1. Flip-Flop RS

1.1 Flip-Flop RS khéng déng bé
1.1.1 Flip-Flop RS khéng ddng bo ¢ ngd vao tac déng mikc cao

| 7402 !
I )
s o s '—j:>‘_.ﬂ Q
! :
1 1
1 1
—R apb— ! !
\ Red ) etren
Hinh 1: Ky hiéu FF RS khong dong bo co ! ' '
ngo vao tac dong mirc cao o _74_03 _______ |
Trong do: o Hinh 2: Cdu tao FF RS khéng dong b
e S (Set hay Preset): ngd vao xac 1ap. co ngo vao tac dong mirc cao

R (Reset hay Clear): ngb vao x0a.
Q: ngod ra khong dao.
Q : ngd ra dao.

Bang trang thai

Trang thai hién tai | Trang thai ké tiép Rioioioiol1i1
Ngb vao | Ngb ra Ngo ra Ghi cha

S R Q Q+1 Q.1

0|0 Q Q Q Khéngdoi| Q iof1]l0]1 1
0 1 X 0 1 Reset

1 0 X 1 0 Set

1] 1 X Khong xac dinh Cém Qu fof1j1f1|0}{0

x: khéng quan tam 0 hay 1.

Hinh 3: Bdng trang thdi Flip-Flop RS khéng dong Hinh 4: Gian do thoi gian FF RS khong
bo co ngo vao tac dong mirc cao dong bo co ngo vao tac dong mirc cao

1.1.2  Flip-Flop RS khong dong b ¢6 ngd vao tac déng mirc thap

Qr— ! 741500

ol

Hinh 5: Ky hiéu FF RS khong dong b cé

ngé vao tac déng mirc thdp — 1 W
1

Trong do:

| 74LS00
o /S (Set hay Preset): ngd vao xac lap aii b '
¢ /R (Reset hay Clear): ngd vao xo6a Hinh 6: Céu tao FF RS khéng dong bé
* Q:ngd ra khong dao ¢6 ngé vao tac dgng mikc thap
e ( :ngdradao
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Bai 9 : Flip-Flop

Bang trang thai

Trang thai hién tai Trang thai ké tiép

Ngo vao Ng0 ra Ng0 ra Ghi chu
S |R] Q | Qu [ 04 ,

0 0 X Khong xac dinh Cam

0 1 X 1 0 Set

1 0 X 0 1 Reset

1 1 Q Q Q Khong doi

Hinh 7: Bang trang thdi FF RS khéng dong bé c6 ngé vao tdc déng mike thap

1.2 Flip-Flop RS ddng bd
1.2.1 Flip-Flop RS ddng bd ¢ ngd vao xung CLK tac dong mirc cao

1
1
! 741500 74LS00 !
< Qb— CLK o—1 |
—bCLK | :
1 ) :
_ . 10 s s /Q

Hinh 8: Ky hiéu FF RS déng b ¢6 ngé vao
xung CLK tdc dong murc cao

Hinh 9: Céu tao FF RS dong bé ¢6 ngé
vao xung CLK tac dong mirc cao

Bang trang thai

Trang thai hién tai Xung Trang thai ké tiép

Ng6 vao | Ngb ra Ng0 ra Ghi chu
S| R Q CLK | Qu [

X | X Q ! Q Q N
0 0 0 T 0 0 Khong doi
0 1 X 1 0 1 Reset

1 0 X 1 1 0 Set
111 X 1 Khong xac dinh Cam

Hinh 10: Bdng trang thai FF RS dong b cé ngé vao xung CLK tdc déng mirc cao

1.2.2 Flip-Flop RS ddng bo c6 ngd vao xung CLK tac dong muc thap

Bang trang thai

B py Trgtng\thal hlen~tal Xung Trang theNu ke tiep o
Ngo vao | Ngo ra Ngo0 ra Ghi cha
—QpCLK S | R Q CLK Qa1 Q.1
—R a— X | X Q 1 Q Q e
= Khong dol
0o[o] Q l Q Q ¢
Hjnh 11: Ky hiéu FF RS 0 1 X l 0 1 Reset
dong bé 6 ngo vao xung 10 X ! 1 0 Set
CLK tac dong mikc thap 1| 1 X l Khéng xé4c dinh Cam

Hinh 12: Bang trang thdi FF RS dong b co ngo
vao xung CLK tdc déng mirc thap
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Bai 9 : Flip-Flop

2. Flip-Flop JK
Béng trang thai
L, o ofL STT Ngb vao Ngb ra g Ngd ra Ghi chd
—bcLK S'R|J|K Q CLK | Qu1 | 04q
2k« af*= 1 JO |1 ]x]|X X X 0 1 Reset
=+ 4027 2 1 0 X X X X 1 0 Set
. 3 11 ]x|X X X 1 1
Hinh 13: Ky hicu FEJK | 4 o]0l x | x Q | Q Q0 | Khéng doi
5 00| x Q | Q@ | Khongdéi
6 01 X 0 1
7 0,0)J1]0 X 1 1 0
8 = bao trang
L1 Q ¢ 1@ thai

Hinh 14: Bang trang thdi FF JK

3. Flip-Flop D (Flip-Flop Data)
D FF duoc dung dé luu trit thdng tin c¢6 dung luong 1 bit.

wl

(%]

74LS00

! T4LS00
L : ] 1
: 5 3
1 : 2| )
CLK o——

D

——pCLK

o

4013 q—l

74LS00

e o o e =

Hinh 15: ky hiéu FF D

Béng trang thai
. CLK [R[s|D] Q | @
® o 81, © qlt X 10| X 0 1
R 3 Lok X 0]1]x 1 0
) X 11 x 1 1
I>C HKk « q= I |o]o]x]| Khongddi
¢| 4027 1 0/0]0 0 1
1 Jojoj1] 1 0
Hinh 17: Chuyén doi FF JK thanh FF D Hinh 18: bdng trang thai FF D

4. Flip-Flop T(FF Toggle)

:) § CLK [R[S[T] Q Q
. | 1 X 10| x 0 1
SR X 10]1]x]| 1 0
. 2Lk X 1[1]x 1 1
Sk » T ! 00| x . 2
. 1 0l olo Khong doi

1 0| 0] 1| bao trang thai

Hinh 19: Ky hi¢u FF'T Hinh 20: Bang trang thdai FF' T
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Bai 10 : Mgch dém

BAI 10: MACH PEM

1. Mach dém khéng dong bé (Mach dém nai tiép)
1.1 Mach dém lén
+5V +5V +5V +5V

A |tL QAA P QBA |j~ ac Fi\ P QD
CLOCK MT_:T WTJ hT_I? mTJ

3 CLK 12 LK 3 CLK 12 LK
A= | u | |

iFFl J_ FF2 J_ FF3 j_ FF4

Hinh 1: so dé nguyén Iy mach dém Ién hé nh; phan 4 bit

Ng6 vao Ngb ra
STT Jiosa | Ki2sa | Si1234 | Rizzs CLK Qo Qc Qs Qa
0 1 1 0 0 0 0 0 0 0
1 1 1 0 0 1 0 0 0 1
2 1 1 0 0 i 0 0 1 0
3 1 1 0 0 1 0 0 1 1
4 1 1 0 0 1 0 1 0 0
5 1 1 0 0 1 0 1 0 1
6 1 1 0 0 1 0 1 1 0
7 1 1 0 0 1 0 1 1 1
8 1 1 0 0 1 1 0 0 0
9 1 1 0 0 1 1 0 0 1
10 1 1 0 0 i 1 0 1 0
11 1 1 0 0 i 1 0 1 1
2| 1 1 0 | 0 | 1 1 | 1] 0 0
13 1 1 0 0 i 1 1 0 1
14 1 1 0 0 i 1 1 1 0
15 1 1 0 0 1 1 1 1 1
16 1 1 0 0 1 0 0 0 0

Hinh 2: Bdng trang thdi ciia mach dém 1én hé nhi phdn 4 bit

e [T T A ]

QA
QB
QC
QD

Hinh 3: gidn do thoi gian xung ciia mach dém 1én hé nhi phén 4 bit
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1.2 Mach dém xuéng

+5V
FiiY

CLOCK

+5V +5V
|—_| QB ¥y
3 - O
1 o I w g |5 s [,
13 LK 3
_2 11 K « a 14 5 K

+5V
QCA
-l = fe)
o g e
= o=

Hinh 4: so dé nguyén 1y mach dém xudng hé nhi phdn 4 bit

2. Mach dém dong bd (Mach dém song song)

2.1 Mach dém lén

CLOCK

ry

QB
1Y 1
o == o =
PR [T —
LK - LK
. o= —— 0

gl

w
2

4081

4081

Hinh 5: so dé nguyén 1y mach dém xudng hé nhi phdn 4 bit

2.2 Mach dém xuéng

CLE

&)

|__|_QB |__|_
1 [
— =97 .—=79
LK .!‘fLK
H._.Q” ‘)K"

Hinh 6: so dé nguyén 1y mach dém xudng hé nhi phdn 4 bit
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3. Mach dém thap phan

+5V

i

\

LK

LK

4081

Hinh7: so do nguyén 1y mach dém xudng hé nhi phén 4 bit

STT Ng6 vao Ngo ra
Ji2as | Ki2zs | Si23s = A= | B=| CLK
R1234 Qs | Qo Qo | Qc | Qs | Qa
0 1 1 0 0 0 0 0 0 0 0 0
1 1 1 0 0 0 0 1 0 0 0 1
2 1 1 0 0 0 1 1 0 0 1 0
3 1 1 0 0 0 | 1 ? 0 ]0]| 11
4 1 1 0 0 0 0 1 0 1 0 0
5 1 1 0 0 0 0 1 0 1 0 1
6 1 1 0 0 0 1 1 0 1 1 0
7 1 1 0 0 0 1 1 0 1 1 1
8 1 1 0 0 1 0 1 1 0 0 0
9 1 1 0 0 1 0 1 1 0 0 1
10 1 1 0 1 1 1 1 1 0 1 0
11 1 1 0 0 0 0 0 0 0 0 0

Hinh 8: Bang trang thdi ciia mach dém 1én thdp phdn
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4. Khao sat vi mach 74L.S90

B INPUT [I] 141 A INPUT | Row | Ro | Rowy | Roy | Qo [ Qc | Qs | Qa
R Z] 13] NC 1 1 0 X 0 0 0 0 | Xoa
Rgg E;DO- - 1 1 X 0 0 1] 0] 0] 0| xoa
A X X 1 1 1 | 0o ] o[ 1 |mpao
NC [ (111 Qp X 0 X 0 DEM
Vee 5] 107 GND 0 X 0 X DEM
Ry 6] 91 Q X 0 0 X DPEM
RZ&; |I;DO_ 8] Qi 0 X X 0 DEM
SN7490
Chirc nang cac chan:
A Input Ro Ng0 vao xoa
B Input Ro Ngb vao dat
Vce Nguon +5V Qa — Qb Ngo6 rama BC
GND mass NC Khong két noi

Luru y: 7490 tich cuc ¢ canh xuéng clia xung.

Qua bang sy that ta théy: mubn 7490 hoat dong & ché 6 dém thi diéu kién tdi thiéu phai c6 mdt
chan Ro va mot chan Re duoc cap muc logic 0.

Ung dung 7490 1am bo chia 2 tin sb : dua xung c6 tan s can chia vao ngd vao A INPUT (chan 14),
ldy xung ra tai Qa .

Ung dung 7490 1am b chia 5 tan s : dua xung c6 tan sb can chia vao ngd vao B INPUT (chan 1),
ldy xung ra tai Qp .

Ung dung 7490 lam bo chia 10 (d¢ém 10)
ta dua xung co tan s6 can chia vao ngo vao
A INPUT (chan 14), dung day dan ni bén
ngoai tir Qa dén ngd vao B INPUT, lay
xung ra tai Qp . Néu sir dung 1am bo d¢ém 10
thi md BCD duoc lay ra trén Qa, Qs, Qc,
Qo.

Mad BCD ra
{ { { Xung fiedm

111
Vee = 5V
A Qp Qe Qs Q4
input
7490 —
RESET 4} '”p”‘ Ry Ry Ry Ry

Maich fiedm thadp phaan dugng IC 74

Giali mad Giadi mad Giadi mad
A A A A
Xung fieam
Vee = 5V Vee = 5V 1 Vee =5V
A QDQCQBQA A QDQCQBQA A QDQCQBQA
i input input
Reset input 7490 7490 P 7490
qe inputR, Ry Ry Ry inputR, Ry Ry, Ry inputR, R, Ry, Ry
R —— —— L1l

Maich fiedm tha&dp phaéan 3 digit dugng IC 7490
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5. Khao sat vi mach CD4510B

— ';L i Bang sy that (Function table)
3
= P, Q, ] MR | PL | UP/DN CE | CP mode
2 P, P, (T3] L H X X X | Parallel load (Pn — Qn)
[5]CE P, (I L L X H X | no change
5] Q Q, [Im L L L L | | | countdown
C7]7C UP/DNI] L L H L [ | countup
8| Vg MR [9] H X X X x | reset
CD 4510B
O °-
%

Chtrc nang cac chan:
parallel load input (active HIGH) cK
Po to P3 parallel inputs

PL

CE count enable input (active LOW)
CP clock pulse input (LOW to HIGH,
edge triggered)

UP/DN up/down count control input

DD

©. ! -J uP
FlDN
SRl

IJ RESET

D CD 4510B

161514 1312 11109 1K

345678 -

1

A7

MR master reset input ;K
TC terminal count output (active LOW) A

Oo to Ogparallel outputs

Maich fieam thadp phaan dugng CD 4510

Hagng traém Hagang chuic Hagng fibn vo
O
\Y
> Oxct Ot Opt Opt Ont Ot —;J P l
mL
CK ’j— ’j_ ’q;_ RESET
161514 1312 11109 161514 1312 11109 161514 1312 11109 1K
4 CD 4510B ) CD 4510B D CD 4510B
12 3456 738 12 345 6 738 12 3456 738 =
Oyc ® Ogc ® Oy ¢ Ogg® O;p ¢ Opp ¢

Maich fieam thadp phaéan 3 digit dugng CD4510
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BAI 11: HQP KENH VA PHAN KENH

(Multiplexer and Demultiplexer)

1. Hop kénh (MUX)

Hop kénh 1a mot mach té hop ¢é nhiéu dau vao nhung chi ¢ mot dau ra. Hop kénh 1am nhiém
vu nhu mot khoa chuyén mach. N6 chuyén so liéu (data) tir mot trong dau vao lo, I4, Iz, ... dén dau

raZz.

Viéc lya chon cho dir liéu nao dugc chuyén ra dau Z nho tin hiéu logic tac dung vao dau “chon
loc” (Selection) So, S1, S, ... va cong cho phép E (enable)

1.1 Mach hegp kénh 4 sang 1

[16] [1s] [sa] [is] [s2] 1] [10] [5]

1.1.1 Khao sat vi mach 74LS151(motorola)

2. Phéan kénh (DMUX)

Phan kénh 1a mot mach t6 hop c6 mot dau vao nhung c6 nhiéu dau ra. Nhiém vu caa phan

Bang trang thai

ngg i)/go NgG vao Nrgo
So | St | E || It | l2] I Z
X | x| 1]X X 0
O[O0 | 0]l x lo
O |1 |[0]| x|1l1]X l1
1 0|0 | x| x| L|x] I
1 1 0| X X I3 I3

kénh gidng nhu cac khoa chuyén mach, né chuyén sé ligu (data) tir mot dau vao va phan phat dén

mot trong so6 cac dau ra.
2.1 Mach phan kénh 1 sang 4
2.2 M@t sé vi mach phan kénh hay ding
2.3 Vi du vi mach 74L.S139

Vec Eo Aop A O O O Ogp

[1e] [ss] [14] [1s] [re] [] [io] o]

(=]
=
=]

o]
7

>
o

-
o

Bang trang thai
Ng6 vao Ngo ra
E | A |A1|0y| 0|0, |0
1 X X 1 1 1 1
o,o0(0|O0|1|1]1
o1 0121011
o,o0f21 |1 |1|0]1
o1 /171|110
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BAI 12:

1. Khai niém:

BO SO SANH 2 SO NHI PHAN CUNG CAP

Trong nhiéu truong hop phai so sanh 2 sé nhi phan A va B dé chi ra dwgc méi quan hé giira
ching: A > B; A<B; hay A =B.

Mach t6 hop thuc hién chirc ning néi trén duoc goi 1a bd so sanh. Trusce tién chung ta hay
Xét bo so sanh 2 s6 nhi phan 1 bit va sau d6 thiét ké cac b so sdnh nhiéu bit.

2. So Sanh 1 bit nhj phan:
(] Bang chan tri:

[J Hé ham ra:

A B, Z3 Z Z;
(Ai=Bj) (Ai<Bi) | (Ai>B)

0 0 1 1 0

0 1 0 0 0

1 0 0 0 1

1 1 1 1 0
.= A ®B, Do }1
Z,= AB, [
Z1= AI B| )

1 CAu tric mach:

3. So Sanh 4 bit nhi phan:

Nhom IC MSI 7485, 741885 hay 74HC85 duoc ché tao nham giai quyét nhiém vu so
sénh céc so nhi phan khéng dau c6 4 bit.

(] Bang chan ly:

R

/

T

PAu vao so sanh Dau vao nai tiép tang Piu ra

AsBs AzB> A1B1 AoBo Ia>B la<s la= Onss Oac<s Oa=
A3>B3 X X X X X X 1 0 0
A3<Bg3 X X X X X X 0 1 0
Az=B3 A>B, X X X X X 1 0 0
Az=B3 A<B, X X X X X 0 1 0
Az=B3 A>=B> A1>B; X X X X 1 0 0
Az=B3 A>=B> A1>B; X X X X 0 1 0
Az=B3 A>=B, | Ai1=B; Ao>Bo X X X 1 0 0
Az=B3 A>=B, | Ai1=B; Ao>Bo X X X 0 1 0
A3 =Bs Az =Bz A1 =Bl Ao =Bo 1 0 0 1 0 0
A3 =Bs Az =Bz A1 =Bl Ao =Bo 0 1 0 0 1 0
A3 =Bs A2 =Bz A1 =Bl Ao =Bo 0 0 1 0 0 1
A3 =Bs Az =Bz A1 =Bl Ao =Bo 0 0 0 1 1 0
A3 =Bs Az =Bz A1 =Bl Ao =Bo 1 1 0 0 0 0

] Cau tric IC:
[J 8 dix liéu dau vao 1a 2 s6 nhi phan 4 bit.
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(] 3 dau ra tich cyc mac cao thé hién 3 két qua cua phép so sénh.
[J 3 dau vao ndi tang dé ma rong phép so séanh.

B2

5V Hai Sé A2 A<B —

Ava B<
A1 A=B I—
BO
\ A0 A>B —

loe]
-

A<B_IN
A=B_IN
A>B_IN

)

7485

4. So sanh 8 bit nhi phan:

B so sanh bit cao thyc hién viéc so sanh cac bit gia cua A va B. T4t ca cac muc logic caa bo so
sanh bit thap sé bi cam khi két qua da duoc xac dinh ¢ bd so sanh bit cao.

B3 — 87
A3 — A7
e B2 | —8Bs
5V Nhom bit A2 A<B Nhoém bit| — AB A<B —
thap < B1 cao — B5
A1 A=B — A5 =B —
BO — B4
\ A0 A>B \— A4 A>B —
A<B_IN A<B_IN
A=B_IN A=B_IN
A>B_IN A>B_IN

— 7485 7485

44/57



Bai 11 : Hop kénh va phan kénh

BAI13: MACH GHI DICH

‘ ‘ (Shift Register) 7
Mach ghi dich bao gom cac phan tar nhé lam nhi¢m vu ghi va dich chuyén cac bit cua tir nhi
phan vé phia phai hoac veé phia trai khi c6 xung nhip tac dung.

Vi dy: may tinh b thi. Dau tién khi nhan phim 2 thi trén mt hien thi s6 2. Nhan tiép phim 4 thi
khi roi tay ra so 4 sé thay theé vi tri s6 2 con so 2 sé dich qua trai.

Phan loai:

% Cin cr vao chiéu dich chuyén sé liéu: ghi dich trai (SLB) va ghi dich phai (SRR)
% Can ctr vao cach nhap sb liéu:

Ghi dich vao néi tiép — ra néi tiép

Ghi dich vao ndi tiép — ra song song

Ghi dich vao song song — ra ndi tiép

Ghi dich vao song song — ra song song
Flip flop c6 kha ning nhd 1 bit. Mudn mach nhé nhiéu bit ta mac néi tiép nhiéu FF. Cac bit
dang nhé duoc dich chuyén boi xung déng hd thi mach duoc goi 1a mach ghi dich ( Shift register
—SR). Su kién cac bit ¢ thé dich chuyén qua phai hay qua trai mdi khi c¢6 xung dong ho khién
cho mach ghi dich c6 nhiéu tng dung quan trong. Trong ngén ngit

1. Mach ghi dich phai

QA QB BC QD

w
w

DATAE>®®—5D°°Q‘ Dmo‘3|5Dmoano13

CLK LK LK LK
o a i o« a 12 o« aQ —2 o [s] 12
L ) )
CLOCK
2. Mach ghi dich trai
QA QB Qc QD
o o o o DATA
K

1 9 © 13 5 © 1 ] » 13

—Ter_O 13 @ a] ®
flo w a

LK LK LK LK

2 12 2 12
I e Of— e 0= ap—

= ] ] :
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3. Mach ghi dir ligu noi tiép

-
= < 4013 - - -
o]0}
DATA|:> LI —— I [F—— s [0 » ol o [0 » ol
2 boix bk 2 beix L LK
P . a2 . ol . a2
| B | g
4

CLOCK
Ngod ra song song
T Q T T Q + Q
Ngod vago nodi ti é; g T ° T ‘C T ° Ngod ra noai tit
10T 1]~ —° Pe+—0¥q+— o %o +— b %o+ —[T]0[T 1|
b3b2b1b0 CK B —> CK B —> CK B — CK B b3b2blb0
( ClDQ* o o iDQ* RESET
TV
CK lKi c
Maich ghi doch 4 bit naip dod liedu noai tieap,
dod liedu ra song song vag noai tieap
S6 xung dong Dit liéu vao D ( Dix liéu ra song song
hd vao DATAIN) Qa Qs Qc Qo
RESET X 0 0 0 0
1 bo=1 1 0 0 0
2 bi=1 1 1 0 0
3 b.=0 0 1 1 0
4 bs=1 1 0 1 1
5 X X 1 0 1
6 X X X 1 0
7 X X X X 1

Xét mach ghi dich 4 bit dung 4 D FF mac ndi tiép theo thir tw FFA, FFB, FFC va FFD. Dit liéu
vao nbi tiép dugc dua vao ngd vao D ctia FFA theo thir ty bo, b1, by va bs . Ta thy rang mdi khi
c6 canh 1én ciia xung CK tac dong thi muc logic ¢ cac ngd vao D cia mdi FF s& truyén dén ngd ra
Q cua chinh FF do.

Trudc tién ta tao mot xung duong ¢ ngd Cp ( nhan nit RESET ) caa cac FF dé xo4 cac ngd ra
Qa=Q8=Qc=Qp=0.

Khi ¢6 xung CK thir nhat thi bit 0 ( bo ) duoc nap vao FFA nén Qa=hbo =1.

Khi c6 xung CK thtr hai thi bit 1 (b1 ) dwoc nap vao FFA nén Qa = by = 1, ddng thoi bit 0 &
Qa dugc nap vao FFB nén Qg = bo = 1.

Khi ¢ xung CK thtr ba thi bit 2 ( bz ) dugc nap vao FFA nén Qa = bz =0, ddng thai bit 1 6 Qa
duoc nap vao FFB nén Qg = by = 1, ddng thoi bit 0 & QB duoc nap vao FFC nén QC = bo = 1.

Phén tich twong tu nhu trén ta thiy rang sau 4 xung CK thi di liéu 4 bit dugc nap va luu trir
nhé ) vao thanh ghi dich. Ta cé thé doc dit liéu song song ( doc dong thoi ca 4 bit ) tai cac ngd ra
song song Qa, Qg, Qc va Qp.
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Ta ciing c6 thé doc ndi tiép dit liéu tai ngd ra ndi tiép Qp . Sau xung CK thir 4 ta doc dugc bit
0, sau xung CK thur 5 ta doc duoc bit 1, sau xung CK thir 6 ta doc duoc bit 2 va sau xung CK tha
7 ta doc duoc bit 3.

4. Mach ghi dir liéu song song

+VCC
PA PB PC PD
LOADL . PE
SHIFTC
Qa Qg Qc Qp 3 o
Ngod vago nodi tipap J J Ngod ra nodi ti
1]0[T 1] =~ —{° *0Q p%®q p%®q p%q S [T]0[T 1
b,b,b, b oK — oK — K P oK b,b,b, b,
309205 = — | |
¢, ¢, ¢, ¢, %[ RESET
| 1 1 -y
CK

1K
Maich ghi doch 4 bit naip dod liedu song sig,
d6d liedu ra song song vag nodi tieap
Ngd vao PE ( Preset Enable ): cho phép dat trudce .

Pa—Pp : cac ngd vao song song.
Nguyén ly hoat dong :

Trudc tién x0d cho Qa=Qs =Qc=Qp =

Ap dir liéu song song ¢ cac ngb vao song song Pa,Ps,Pc,Pp.

Pua chan PE 1én mic cao ( LOAD — nap ), néu dit liéu 1a muc 1 thi s& duoc nap vao FF tuong
ng ( xuat hién ¢ ngd ra tvong wng ), néu dit liéu 13 mac 0 thi khdng nap vao dugc, nhung thuc té
van xem nhu di dugc nap vi lic xo04 ta da co cac ngd ra bang 0.

Khi muén mach hoat dong binh thuong thi ta phai dua ngd PE xubng mirc thap ( Shift — dich
chuyén ) nham khoa cac COng AND khong cho dir liéu nap vao mét cach ngau nhién. Mubn lay dix
lieu & ngd ra ndi tiép ta chi can tac dong 3 xung CK ( vi ban ddu ¢ Qp da c6 sén bit dau tién tuong
ung voéi Pp).

5. Giéi thiéu vi mach ghi dich
— IC ghi dich 7495A/B:
A 4

SERIAL IN: Ngd vao ni tiép.
A, B, C, D : 4 Ngd vao song song.
Qa, Qs, Qc, Qb : 4 Ngb ra song song.

CK1( CLOCK1 — R SHIFT ): Ng& vao xung ddng hd diéu khién dich phai.

4
[T |SERIALIN VCC 14 [CI] SERIAL IN A [147]
z] A Q[  [Z]B Q [
=] B QX [=]cC Q, [1Z]
e Q. [  [&]V,  GND[I]
[51D Q[ [5]D Q. [0
61 MODE CK1[] [6 | MODE Qp [
71 GND CK2[&] 7] CK1 CK2[8]
7495A/B 7495

CK2 (CLOCK2 — L SHIFT / LOAD ): Ng& vao xung dong hd diéu khién dich trai va diéu khién

MODE CONTROL =1 : Nap ( load ).

nap dit liéu song song ( két hop véi chan MODE ).
MODE CONTROL.: chon kiéu.
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MODE CONTROL = 0 : Dich chuyén ( shift).
Bang su that

INPUT OUTPUT
MODE CLOCK PARALELL

CONTROL [ 2 [ 1 | ERAL PA T B [c (D | @ | @ | Q| @
H H X X X Qno | Qeo | Qco | Qoo
H T | X X a b c | d a b c d
H 1| X X Qe | Qc | Qo | d | Qen | Qcn | Qon d
L L H X X X X | X | Quo | Qo | Qco | Qoo
L < |1 H X | X | X |X| H | Qu | Qe | Qen
L X _L L X X X X L Qan Qan Qcn
T L L X X X X | X | Qa | Qo | Qco | Qoo
1 L L X X X X | X | Qao | Qo | Qco | Qoo
1 L H X X X X | X | Qao | Qo | Qco | Qoo
T H L X X X X | X | Qao | Qo | Qco | Qoo
T H H X X X X | X | Qa | Qo | Qco | Qoo

7495 13 IC ghi dich 4 bit, vao ndi tiép hoic song song, ra song song.

Nap dir liéu: Sap xép dit liéu mudn nap & cac ngd vao A, B, C, D. Pua chan chon kiéu (MODE
CONTROL ) Ién mic 1. Khi ¢6 canh xubn ctia xung CK ¢ chan CK2 thi dit liéu duoc nap ( tic dit
liéu xuat hién & ngd ra Qa, Qs, Qc, Qb).

Muén dich chuyén phai: Dt lidu da co san ( hay xuat hién ¢ ngd vao ndi tiép ). Pua chan chon
kiéu (MODE CONTROL ) xuéng mirc 0. Khi ¢ canh xuéng ciia xung CK & chan CK1 thi dir liéu
dugc dich chuyén phai 1 bit.

Muoén dich chuyén tréi: Di liéu da co san ( hay xuét hién & ngd vao ndi tiép ). N6i day bén
ngoai tir ngd ra cua mdi FF dén ngd vao song song cua FF bén canh:

Qb—>C;Qc—>B;Qs—>A.

Pua chan chon kiéu ( MODE CONTROL ) Ién muc cao. Khi ¢6 canh xuéng cua xung CK ¢
chan CK2 thi dix liéu dugc dich chuyén tréi 1 bit.

— IC ghi dich 74164
w

Bang su that

] A Ve £ INPUTS OUTPUTS
[zZ18B Q, = CL|CK| A B Qa Qs .... On
310 0. = L X X X L L L
] A QG L H L X X | Qa0 Qero Qro

Qs FE |l H| T | H H/|H Qa Qen
51 Qc %E | H | T | L X|L Qu Qon
5] qQ, CLC | H | T | X L|L Qm o
[ 7 ]GND CK [

74164

CL: Clear = Reset : Xo4, tac dong muc thap.

Khi mach dang dich chuyén, dwa chan CK xuéng muc ;hép, thi lap tac dir liéu duoc chét lai.
Qa—Qn:8ngbdrasongsong. A vaB: hai ngb vao noi tiep.
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o +5V
CK
14 9 8
74164
10K§ 1 2 3 4 10 11 12 13

Maich fiegn qualng cauo dugng IC ghi doch 741€

Vi mach 74L.S5194
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BAI 14: BQ CHUYEN POI SO - TUONG TU

(Digital to Analog Converter)

1. So' dd khbi:
Chuyén d6i s6 sang twong ty |2 lay mot gia tri duoc biéu dién dudi dang ma s6 va chuyén doi nd
thanh murc dién thé hoac dong dién ti 1€ véi gia tri so do.
So d6 khdi cia mot bo chuyén doi DAC.

Mad nho phagng Niean aup toong toi
DAC o
vago o
o— Va

Hinh 9.10: S6 noa khoai maich DAC

Mach DAC gom nhiéu dau vao la c4c tin higu s6 va c6 mot dau ra 1a dién 4p tuwong tu. S6 dau
vao cang nhiéu thi chat lugng chuyén d6i DAC cang cao.

Thi du: Mot mach DAC ¢6 4 ng6 vao thi to hop mé nhj phén ¢ dau vao s& c6 4 bit, nhu vay &
ngd vao s€ thay doi trong 16 gié tri tir 0000 dén 1111. Tuong tng véi 16 gié tri nhi phén thi ¢ dau ra
s€ 0 16 gia tri dién &p twong Gtng

T6 hop ma nhi Pién ap ¢
v phan ¢ ngd vao ngo ra
A
0000 7V
| ] ] > 0001 6V
H H t 0010 5V
Hinh 9.11a: Daing fiiedn aup thu
V. sau DA% P 0011 av
0100 3V
g 0101 2V
\NJM t 0110 1V
Hinh 9.11b: Tin hiedu téong toT | 0111 ov
AOdic sau boa loic dadi
(f6deng bao cuda tin hieau sau 1000 -1V
1001 -2V
1010 -3V
1011 -4V
1100 -5V
1101 -6V
1110 -7V
1111 -8V

Bang 9.1 : Quan hé giita t6 hop ma nhi phan ngd vao
va dién ap ngd ra caa DAC
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Néu ta thay doi lién tuc cac to hop ma nhi phan & dau vao thi dién &p & dau ra ciing thay doi
lién tuc, néu ta dua tin hiéu & ngd ra qua mot bo loc dai thi s€ thu duogc tin hiéu twong tu nhu
trong hinh 9.11.

2. DAC sir dung dién tré c6 trong sé nhi phan:
- Mach dién

:

R4 = 8R

1

— Hinh 9.12 : S6 noa maich DAC voui cauc trc¢
Niean troa khauc nhau.

Mach gom bo khuéch dai thuat toan dugc dung 1am bo cong dao.
1 1 1

¥ =—(Vpg+ —VFo+ —VFp+=VF 4

auT Vo et st g 4) (4

Nguyén ly:

Xem ma nhj phan 4 bit 1a b3 ; b2 ; b1 va b0. Mach gom mot OPAMP méc kicu khuéch dai
dao, 4 dién tro co tri so ti 1€ nghich vai trong so cua 4 bit 1a :

R1 =R tuong ting vai bit b3. R2 = 2R tuong ung véi bit b2.

R3 =4R tuong ung vei bitbl. R4 = 8R tuong tng véi bitb0. o

4 cong tdc dién tir kiém soat moi bit twong tng, neu bit = 1 thi cng tac ¢ vi tri 1 n6i den dign
thé chuan Vr ; néu bit = 0 thi cdng tac ¢ vi tri 0 noi dén mass. ’

Gia sir ma nhi phan vao la 1000 tic la b3 =1; b2 = b1 =b0 = 0, 6 ngd vao cua bo khuéch dai
dao chi co dién tré R1 duoc ndi véi dién thé chuan Vr nén c6 dong dién 11 = \é_; - \% con 12 =
13=14=0. )

Theo cbng thuic tinh dién &p ngd ra cua bo khuéch dai dao ta co:

Va= _RE (=Vr) = ﬂVr
R1 R

Theo mach nguyén Iy thi Rf = R nén va = Vr = s\g

Khi ma nhi phan vao 1a 0100 tirc 1a b2 = 1; b3 = b1 = b0 = 0, & ngd vao cua bo khuéch dai
Vr Vr

dao chi co dién tré R2 duoc ndi véi dién thé chuan Vr nén co dong dién 12 = TR con 11 =
13=14=0. )

Theo cong thuace tinh dién ap ngd ra cua bo khuéch dai dao ta co:

Va= _R_f(_Vr) = in = \ﬁ = 4\£
R2 2R 2 8 ,

Khi ma nhi phan vao la 0010 tic la bl = 1; b3 = b2 = b0 = 0, & ngd vao cua bo khuéch dai
dao chi co dién tré R3 duoc ndi véi dién thé chuan Vr nén c6 dong dién 13 = % _ VT coniL=
12=14=0.

Theo cdng thirc tinh dién ap ngd ra cua bo khuéch dai do ta co:
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Va= ——(—Vr) = R—er = 2\£
4R 8 )
Khi ma nhi phan vao la 0001 tac la b0 = 1 b3 = b2 =bl =0, & ngd vao cua bo khuéch dai dao chi cd
Vr_Vr o onii=12=13=0.

dién tro R4 duoc ndi véi dién thé chuan Vr nén cé dong dién 14 = R4

Theo cdng thirc tinh dién 4p ngd ra cua bo khuéch dai dao ta co:
LR VR
Qua 4 truong hop trén ta thay rang néu gitr c6 dlnh dlen the chuén thi khi t6 hop ma nhi phan 6 dau vao
tang thi hé s6 cua dién 4p dau ra ting theo ti 16, tir do ta rat ra cho tit ca 16 trang thai cta t6 hop ma nhi
phan dau vao. Néu ta thay ddi lién tuc gia trj ctia t6 hop ma nhi phan & dau vao thi & dau ra ta c6 dién

thé twong tu.
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BAI 15: BQ CHUYEN POI TUONG TU - SO

o ) (Analog to Digital Converter)
B bién doi tuong tu/so (ADC)
Hinh v& sau mé ta chirc nang cia ADC 4 bit.

1. Vimach ADC ICL7106 va ICL7107:

ICL7106 va ICL7107 1a nhimg vi mach dugc ché tao dé lam mach do dién 4p hién thi sb véi kha
ning hién thi 3.% digit (ba s6 rudi). ICL7106 duoc ché tao dé giao tiép voi man hién thi tinh thé long
(LCD) con ICL7107 duoc ché tao dé giao tiép voi LED 7 doan (loai Anod chung).

Bén trong mdi vi mach déu c6 cac mach: chuyén d6i twong tir sang s6 ( ADC ); mach giai ma BCD
ra 7 doan; mach lai hién thi; mach tao xung Clock va mach tao dién thé chuén.

Tri s6 linh kién:
C1=0.1pF; C2=0.47 pF; C3=0.22 uF; C4 =100 PF; C5 = 0.01 pF,
R1 =24 KQ; R2 =47 KQ; R3 =100 KQ; R4 =1 KQ TRIMPOT; R5=1M Q

Hinh 9.17: Mach do dién ap hién thi s6 dung ICL7107
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Tri s6 linh kién:

C1=0.1puF; C2=0.47 pF; C3 =0.22 uF; C4 =100 PF; C5 =0.01 pF;

R1 =24 KQ; R2 =47 KQ; R3 =100 KQ; R4 =1 KQ TRIMPOT; R5 = 1M Q;

R6 = 150 Q.

Chirc nang cac chan IC :

Chéan 1 ( V+) : 1 chan cép ngudng duong . P6i véi ICL7106 chan nay duogc cap + 9V; Dbi
v6i ICL7107 chan nay duoc cap + 5V.

Chan 26 ( V- ): 1a chan cip ngudn am . Ddi véi ICL7106 chan nay duoc ndi v6i Mass ( cuc
am cua ngudn 9V ); Bdi v6i ICL7107 chan nay duoc cép - 5V.
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Céc chan 38, 39 va 40 (OSC ) : 1a cac chan dung dé ndi linh kién RC bén ngoai dé xac dinh

tan s0 dao dong bén trong vi mach.

Chén 37 ( TEST ): duoc st dung nhu V- cho cac cong dao . Chan nay c6 kha niang chiu dong

khoang 1 mA, va dién thé thip hon V+ khoang chimg 5V.

Chan 21: Dbi voi ICL7106 chan nay 1a chan BP ( Back Plane ) 1a ngd ra cung cip diy xung
vudng cho chan Back Plane ctia mit hién thi tinh thé 1ong ( LCD ). Dién 4p xung ra & chan BP dao
d6ng trong khoang dién 4p giira chdn V+ va chan TEST. Déi v6i ICL7107 chan nay la chan GND

duoc noi vo1 Mass.

Chéan 30 va 31: 1a ngd vao tin hi¢u tuong ty don cuc. Cuc duong cua tin hi¢u twong tu duoc

dua vao chan 31 ( IN HI ) va cuc am cua tin hi¢u tuong tu dua vao chan 30 (IN LO ).
Cac chan 27; 28 va 29 : dung dé ndi linh kién bén ngoai cho mach Auto Zero

tac dung tu dong Reset vé 0 ( hién thi s6 0 ) khi khéng c6 tin hiéu tuong tu vao.

Céc chan Al dén G1 : duoc nbi dén cac thanh hién thi cta chir s hang don vi.

Céc chan A2 dén G2 : dugc ndi dén cac thanh hién thi cua chit s6 hang chuc.
Céc chan A3 dén G3 : dugc ndi dén cac thanh hién thi ciia chit s6 hang tram.
Chan AB4 : dé hién thi s6 1 & hang nghin ( hang nghin chi hién thi duoc s6 1).
Chan 20 ( Polarity — POL ) : duoc ndi dén dau gach ngang dé hién thi cuc tinh ( ddu trir ). Khi tin hiéu

tuong tu & dau vao dat khong ding cuc tinh thi s€ hién thi d4u trir .
Pién 4p cuc dai & diu vao:

(A-Z)co

ICL7106 va ICL7107 c6 thé chon hai dai do 12 200mV va 2V ( dién ap twong tu vao t6i da 1a 200mV
va 2V tiy theo cach chon tri s linh kién nhu bang 9.3 .
Béng 9.3: Gia tri cac linh kién twong ting véi hai dai do:

Linh kién Dai do 200mV Dai do 2V
R1 24 KQ 15KQ
R2 47 KQ 470 KQ
C2 0.47 uF 0.047 pF

Luu y: Khi thay R1 = 1.5 KQ s& lam riit ngan tu6i tho ctia ngudn pin & mach dung ICL7106.
Trong truong hop mudn mé rong thang do hon nita thi ta phai ding cau phéan thé & dau vao.
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BAI 16: RAM

1. ROM (Read Only Memory - Bé nho chi doc)

= ROM: I loai bo nhé c¢6 chuong trinh dugc nap sin boi nha san xuét, khong thay do6i duoc.

= PROM (Programable ROM — ROM lap trinh duoc): la loai bo nhé ROM chua ¢6 chuong trinh,
ngudi sir dung ¢6 thé nap chuong trinh, nhung sau khi d4 nap chuong trinh thi khong thay doi
duoc.

» EPROM (Erasable PROM — PROM xéa duoc): 12 loai bo nhé ¢é thé xoa chuong trinh da nap
bang tia cuc tim va cd thé nap lai di liéu nhiéu lan.

= EEPROM (Electrically EFROM — EPROM xdéa bang dién): con goi 1a ROM dién 1a loai bo nhé
c6 thé xo4 chuong trinh da nap bang dién va co thé nap lai di liéu nhiéu lan.

2. RAM (Radom Access Memory - Bé nhé truy xudt ngdu nhién)

RAM: dugc goi 1a bo nhé truy xuat ngau nhién. Bac diém chinh cia RAM 12 dir liéu dugc ghi vao

va doc ra trong qua trinh str dung, khi khéng con nguén cung cap thi dit liéu trong RAM ciing bi

mét di. RAM thuong duoc ung dung dé chira dit liéu tam thoi trong cac may tinh. RAM c6 hai loai:

= SRAM ( Static RAM — RAM tinh): c6 cau tao la cac flip — flop, mdi flip — flop c6 thé nhé duoc 1
bit nén dung luong cia RAM bao nhiéu bit thi c6 bay nhiéu flip — flop, do d6 SRAM thuong co
dung lugng nho.

= DRAM (Dynamic RAM — RAM dgng): c6 ciu tao 1a cac MOSFET, ngudi ta loi dung dién dung
ky sinh gitra cuc G va cac cuc con lai cia MOSFET dé chira dit lidu, tu duoc nap dién twong (ng
véi muc logic 1, tu khong dugc nap dién tuong tng véi mac 0. Sau khi duogc nap dién thi cac tu
dién s& xa dién dan nén dix liéu s& bi mat di do d6 dé dix liéu khéng bi mat di thi phai nap bo sung
goi la lam tuoi RAM (Refresh).

= SDRAM (Synchronous Dynamic Random Access Memory - Bg nhé truy cap ngau nhién déng
dong bé): 1a bo nha sir dung tin hiéu xung nhip dé déng bo hda moi thir.

= DDRAM (Double Data Rate - Téc dé di liéu gap d@éi) 1a bo nhé ¢ kha nang truyén duoc hai
khéi dit liéu trong mot xung nhip. Nhu vay bo nhé DDR c¢6 toe d6 truyén dix liéu cao gap doi so
véi nhitng bo nhé o cling tée d6 xung nhip nhung khong c6 tinh niang nay (duoc goi 12 b nhé
SDRAM, hién khéng con sir dung cho PC nita). DDR, DDR2 va DDR3 déu duya trén thiét ké
SDRAM.

3. CAu trlc cha SRAM
SRAM bao gom rat nhiéu céc phan tir tinh, mdi phan tir tinh chtra mot phan tir nhd 1 D-FF.

) L 2'xb RAM
Dau vio dja chi i

—_ A,

—] D, Déu ra s liéu
g Ll e e 5 A T —_— r ; '
Diu vao sd liéu o i A : WR

L WR — q s, 5
—Il D, : Phan tu tinh

—q 5

Diu vio diéu khién| ——— OE

—aq WE
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3.1

Vi mach HM6116
SRAM loai CMOS

Vi mach HM6116
SRAM CMOS 2Kx8

vce o O—
l Al [o—o —
Cg‘ HD__.E_ : x
G%: O 5 [ §
-1/0 0 ® D_ g | o . st s
A0 - /0 1 M —g @1 3
M o dniE
A3 -1/0 4 " ]
M- (185 Mo
e i8¢ o 1
A7 T e
A9 [TIT 1T 11
A10 7 : S ] ADDRESS BUFFER |
GND = @ qb @
Kyhiéu S [5 h [5
So dd khoi oo o Ao

Pau vao dia chi (Address Input) dugc ky hiéu 1a Ao, A1, Az...

Pau vao va ra dit liéu (Data Input/Output) dugc Ky hiéu 1a 1/0o, 1/01, 1/02. ..

Dau chon chip (Chip Selection): CS
Dau cho phép xuat dix liéu ra (Output Enable): OE
Dau cho phép ghi dir liéu vao (Write Enable): WE

Bang trang thai
CS OFE 14 Data - In Data - Out Kiéu
1 X X Tong trg cao | Tongtro cao | Khdng chon
0 0 1 Tong tré cao Gia tri Poc
0 1 0 Giatri Tong try cao Ghi
0 0 0 Giatri Tong tro cao Ghi

3.2 Vimach 2767
Ciing twong tu nhu ho RAM 61XXX, s6 27 1a dé chi ho EPROM con 3 chit s6 dimg sau dé chi

dung lugng b nho.

Sau day ta xét EPROM 2764 ( hinh 8.2 ) lam thi du.

Chtrc nang cac chan:

VCP ( Program Voltage ) : chan nay dé Cép dién &p lap trinh cho EPROM. Khi doc dir liéu tur
EPROM thi chéan nay dugc Cép dién &p 5V; khi nap dit liéu vao EPROM thi chan nay duoc ban
mot xung c6 dién &p 21 V.

CE ( Chip Enable ) : cho phép chip hoat dong ( tac dong mirc thap ).
PGM ( Program Mode ) :cho phép nap dit liéu vao EPROM ( tac dong mic thap.

A0 — A12 ( Address ): cac chan dia chi . DO — D7 ( Data ): cac chan dix liéu.

G ( Enable ):cho phép xuét dit liéu.
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27C84Q
Dual-In-Line Package
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Cach nap dir liéu vao EPROM:
Mudn nap dir liéu vaio EPROM, trudc tién ta phai xo4 dit liéu cii trong EPROM bang cach chiéu
tia cyc tim vao ctra s6 trén lung IC trong thoi gian tir 2 phit dén 10 phut tiry theo chat luong cua IC.

Cung cap muc logic cho cac chan nhur sau: CE =0; PGM = 0. Chon 6 nhé sé chira dit liéu
bang cach dit cac chan dia chi (A0 — A12 ) & muc logic phu hop ; ap dit liéu ( 8 bit ) mudn nap vao
cac chan Data ( DO — D7 ) tuong tng sau d6 ban mot xung duong ( c6 dién ap tir 12,5V dén 25Vtuy
theo hing san xuét ) vao chan VCP ( d6 rong xung tir 150 dén 450ns tuy theo hang san xuét ) thi dir
liéu s€ dugc ghi vao 6 nhd da chon.

Cach dgc dir liéu tir EPROM:

Cung cap muc logic cho cac chan nhu sau: CE =0; PGM = 1; VCP = 5V. Chon 6 nh¢ chira
dit liéu can doc b?mg cach dat cac chan dia chi (A0 — A12 ) & muc logic phu hop sau d6 dua chan
G xudng muc thip thi dir liéu can doc s& xuét hién tai cac chan Data ( DO — D7).

Tai liéu tham khao Gido trinh ki thuat sb, tac gia Nguyén Phuong Quang. Gido vién khoa Dién tir, bo

moén Pién tir cong nghiép; trudong Pai Hoc Su Pham K§ Thuat Tp H6 Chi Minh;
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