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TUYEN BO BAN QUYEN

Tai lidu nay thudc loai sach gido trinh nén cac ngudn thdng tin c6 thé duoc phép
ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac sir dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao nghé Pién cong nghiép & trinh d6 Cao
Pang Nghé va Trung Cap Nghé, gido trinh Po Ludng Pién 1a mét trong nhing gido
trinh mon hoc dao tao chuyén nganh dugc bién soan theo ndi dung chuong trinh khung
duoc Bo Lao dong Thuong binh Xa hoi va Tong cuc Day Nghé phé duyét, Truong Cao
Déng Nghé ba Lat ban hanh. N§i dung bién soan ngén gon, dé hiéu, tich hop kién thirc
va k¥ nang chat ch€ voi nhau, theo trinh tu hop 1y va hop logic.

Khi bién soan, nhém bién soan d3 cd gang cap nhat nhing kién thirc méi co lién
quan dén noi dung chuong trinh dao tao va phu hop véi muc tiéu dao tao, ndi dung ly
thuyét va thuc hanh duoc bién soan gan v6i nhu cau thuc té trong san xuat dong thoi co
tinh thyc tién cao. Noi dung gido trinh duoc bién soan véi dung luong thoi gian dao tao
60 gio gdm co:

Phan 1: K¥ thuit xung

Bai MD28-01: Cac khai niém co ban.

Bai MD28-02: Mach dao dong da hai.

Bai MP28-03: Mach han ché bién d6 va ghim ap.

Phén 2: Ky thuit s6

Bai MDb28-01: Pai cuong.

Bai Mb28-02: FLIP — FLOP.

Bai MP28-03: Mach d¢ém va thanh ghi.

Bai MD28-04: Mach logic MSI.

Bai MP28-05: Ho vi mach TTL — CMOS.

Bai MDb28-06: B6 nhd.

Bai MDb28-07: K¥ thuat ADC — DAC.

Trong qué trinh sir dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va cong
nghé phat trién co thé diéu chinh thoi gian va bd sung nhiing kién thirc méi cho phu
hop. Trong gido trinh, chung toi c6 dé ra ndi dung thuc tap cua timg bai dé nguoi hoc
cling ¢b va ap dung kién thic pht hop véi ki ning.

Tuy nhif:n, tiy theo diéu kién co sd vat chat va trang ,thi,é't bi ha‘mg nam , Truong
va Khoa co thé str dung linh hoat cho phu hop. Méc du dé c6 gang t6 chirc bién soan dé
dap tmg dugc muyc tiéu dao tao nhung khong tranh dugc nhimg khiém khuyet rat mong
nhan duoc su dong gop ¥ kién cia céac thiy, co gido va ban doc — hoc vién dé nhoém bién
soan s¢€ hi¢u chinh hoan thién hon. Cac y kién dong gop xin giri vé Truong Cao dang
nghé Pa Lat — Khoa Di¢n — Di¢n tir . Chan thanh cam on .

Da Lat , ngay 05 thang 07 nam 2017
Tham gia bién sogn
1. Chu bién :Ths. Nguyen Manh Cuong.
2. GV : Dang Lé Lam Son .
3. GV Trinh Hdai Thanh Binh .
4. GV Bui Quang Son
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Bai 1 : K¥ thuat Xung :

1- Cac khai niém co ban .

-1.1 : Pinh nghia xung dién, tham s va
day xung

-1.2: Tac dung cia R,C ddi véi cac
xung co ban-mach vi phan.

-1.3: Tac dung cua R,C ddi voi céac
xung co ban-Mach tich phan.

Bai 2 : Mach dao dong

2-Mach dao dong da hai

2.1 : Mach da hai khong on-transistor
2.2 : Mach da hai khong 6n-1C 555

- Kiém tra K¥ thuat Xung
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Bai 3 : K§ thuat s6

3.1: Tong quan vé mach tuong tu va
mach sb

3.2 : Hé thong s6 va ma sd

3.3 : Cac cong logic co ban

3.4 : Biéu thirc logic va mach dién

3.5 Gidi thiéu IC logic

Bai 4 : Vi mach sé logic.

4.1 Vimach TTL — CMOS

4.2 Giao tiép giita mach logic va tai
cong sudt

Bai 5 : Flip-Flop

5.1 Flip-Flop RS

5.2 Flip-Flop J-K

5.3 Flip-Flop vo6i ngd vao Preset va
Clear

Bai 6 : M& hoa

6-Mach ma hoa

6.1 Mach ma hoa

6.2 Mach giai ma

6.3 M6 rong s6 ngd vao - ngd ra cho
mach t6 hop
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Bai 7 : Mach dém . ,
7-Khai niém mach,dém .
7.1Gi61 thiéu IC dém
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7.2 Mach dém lén,.
7.3 Mach dém xuong. 2 1

8 | Bai8:B0onhd- ADC —DAC 2
8.1 K¥ thuat nhé. 1
8.2 Mach chuyén d6i s6 - tuong tu 1
(DAC)
8.3 Mach chuyén d6i twong tu - sb
(ADC)

Cong 45 15 27 3

Ma Modun: MD 28
Vi tri, tinh chat, y nghia va vai tro ciia modun::

M6 dun dugc tu chon va bd tri day sau khi hoc xong cdc mon co ban nhu linh
kién di¢n tu, do luong dién tu, dién tu tuong tu, dién tir co ban..

K¥ thuat xung-sé la m6n hoc co s& cua nganh Pi¢n — Dién tor va c6 vi tri kha
quan trong trong toan bd chwong trinh hoc cua sinh vién va hoc sinh, nham cung
cip cac kién thirc lién quan dén cic phuong phap co ban dé tao tin hiéu xung va
bién doi dang tin hiéu xung, cac phuong phap tinh toan thiét ké va cac cong cu toan
hoc ho trg trong viéc bién d6i, hinh thanh cac dang xung mong mudn. ..

Cong nghé k¥ thuat sé da va dang dong vai trd quan trong trong cudc cach mang
khoa hoc k¥ thuat va cong nghé. Ngay nay, cong nghé sé duoc tng dung rong rai va
c6 mat hau hét trong cac thiét bi dan dung dén thiét bi cong nghiép, dic biét trong
cac linh vuc thong tin lién lac, phat thanh,... va k¥ thuat s6 da va dang dugc thay
thé dan k¥ thuat twong tu

Tinh chit ctia mén hoc: La md dun k¥ thuat tu chon .

Muc tiéu ciia M6 dun:
Sau khi hoc xong m6 dun nay hoc vién c6 nang luc :

1. Vé kién thirc:

- Phat biéu duoc cac khai niém co ban vé xung dién, cac thong sb co ban cua
xung dién, ¥ nghia cua xung dién trong k¥ thuat dién tu.

- Trinh bay duogc cdu tao, nguyén 1y cac mach sb thong dung nhu: Mach dém,
mach déng ngit, mach chuyén d6i, mach diéu khién.

- Trinh bay duoc cAu tao cac mach dao dong tao xung va mach xu li dang
xung.

- Phat biéu duoc khai niém vé ky thuat sb, cac céng logic co ban. Ki hiéu,
nguyén 1i hoat dong, bang su that ctia cac cong logic.

2. Vé k¥ ning:

- Lép rap, kiém tra dugc cac mach tao xung va xu li dang xung.
- Lap rap, kiém tra dugc cac mach sd co ban trén panel va trong thyc té.

3.Vé nang luc ty chu va trach nhiém:

- Rén luyén cho hoc sinh thai do nghiém tuc, ti mi, chinh xac trong hoc tap va
trong thuc hién cong viéc.
N¢i dung m6 dun:
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Phin 1: KY THUAT XUNG
BAI 1

CAC KHAI NIEM CO BAN
Ma Bai: MD28-1
Gioi thiéu

Cdc tin hiéu dién co bién do thay doi theo thoi gian dwoc chia ra lam hai loai
co ban la tin hiéu lién tuc va tin hiéu gian doan. Tin hiéu lién tuc con dwoc goi la
tin hiéu tuyén tinh hay twong tw, tin hiéu gidn doan con goi la tin hiéu xung so.

Tin hiéu song sin duwoc xem nhw la tin hiéu tiéu biéu cho loai tin hiéu lién tuc,
ta cé thé tinh dwoc bién do ciia né ¢ tung thoi diém. Nguoc lai tin hiéu song vuong
dwoc xem la tin hiéu tiéu biéu cho logi tin hiéu gidan doan va bién do cua no chi co
hai gid tri la mitc cao va mirc thap, thoi gian dé chuyén tir mirc bién do thdp lén cao
va nguoc lai rat ngén va dwoc xem nhuw turc thoi.

Mot ché dé ma cdc thiét bi dién tir thuwong lam viéc hién nay do la ché dg xung.
Muc tiéu:

- Trinh bay duoc cac khai niém vé xung dién, diy xung
- Giai thich dugc su tac dong cua cac linh kién thu dong dén dang xung
- Rén luyén tinh tu duy, tdc phong cong nghiép
Nogi dung
. Pinh nghia xung dién, cac tham sé va day xung
- Muyc tiéu: Trinh bay va phan tich cac dang tin hiéu, cac ham, cac théng so cua
xung co ban.
1.1.Dinh nghia
- Xung 14 tin hiéu tao nén do sy thay d6i mic cua dién ap hay dong dién
trong mot khoang thoi gian rat ngan, c6 thé so sanh véi thoi gian qua do ciia mach
dién ma ching tac dong. Thoi gian qua do 1a thoi gian dé mot hé vat 1y chuyén tur
trang thai vat 1y nay sang trang thai vat 1y khac.
- Cac tin hi¢u xung dugc st dung rat rong radi trong cac mach di¢n tu:
truyén thong, cong nghé thong tin, vo tuyén, hitu tuyén. ..
< Mot s6 dang xung co ban
- Mot s6 tin hiéu lién tuc (xem hinh 1.1)

v
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Hinh 1.1a. Tin hiéu sin Asinot Hinh 1.1b. Tin hiéu xung vuéng
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Hinh 1.1c. Tin hi¢u xung tam giac

- M5t sd tin hiéu roi rac (hinh 1.2).
i) s )
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Hinh 1.2. Tin hiéu sin roi rac - ham mi roi rac

Ngay nay trong k¥ thuat vo tuyén dién, cd rat nhiéu thiét bi, linh kién van hanh &
ché do xung. O nhitng thoi diém dong hoic ngat dién ap, trong mach sé& phat sinh qué
trinh qua do, lam anh huong dén hoat dong cuia mach. Bai vay viéc nghién cau céc
qué trinh xay ra trong céc thiét bi xung c6 lién quan mat thiét dén viéc nghién ctu
qué trinh qua dod trong cac mach do.

Néu c6 mot ddy xung tac dung Ién mach dién ma khoang thoi gian giira céc xung
da 16n so véi thoi gian qua do ctia mach. Khi d6 tdc dung ctia mot ddy xung nhu
mot xung don. Viéc phan tich mach ¢ ché d6 xung phai xac dinh sy phu thudc ham sé
cia dién ap hodc dong dién trong mach theo thoi gian ¢ trang thai qua do. Co thé
ding céng cu todn hoc nhu: phuong phap tich phan kinh dién. Phuong phap phd
(Fourier) hoac phuong phap toan tir Laplace.

1.2.Céc thong s6 ciia xung dién va day xung
1.2.1. Cac thong s6 ciia xung dién.

Tin hiéu xung vudéng nhu hinh 1.3 13 mét tin hiéu xung vudng 1y tudng, thuc té kho
¢6 1 xung vudng nio coé bién do tang va giam thang ding nhu vay:
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A, xung vudng ly twdng B, xung vudng thuc té

Hinh 1.3: Dang xung
Xung vudng thuc té v4i cac doan dic trung nhu: suon trude, dinh, suon sau. Cac
tham sb co ban 13 bién do Uy, do rong xung ty, d6 rong sudn trude ty va sau ts, do sut
dinh Ay.

- Bién d6 xung U, xac dinh bang gia tri 16n nhat ctia dién ap tin hiéu xung c6 dugc
trong thoi gian ton tai cia no.

- D06 rong suon trude Ly, swon sau {s 1a xac dinh boi khoang thoi gian tang va thoi
gian giam cua bién d6 xung trong khoang gié tri 0.1Uy, dén 0.9U,

- Do rong xung Ty xac dinh bang khoang thoi gian c6 xung véi bién do trén muc
0.1Up (hodac 0.5Uy).

- Do sut dinh xung Ay thé hién mirc giam bién d6 xung twong ting tir 0.9U, dén
Un.

% V6i ddy xung tuan hoan ta c¢6 cac tham sé dic trung nhu sau:

- Chu ky lap lai xung T 1a khoang thoi gian gitta cac diém tuong tng cua 2 xung ké
tiép, hay 1a thoi gian twong Gmg véi mirc dién ap cao tx va muc dién 4p thap thg » biéu
thirc (1.1)

T =1t + tog (1.2
- Tan sb xung 1a sb 1an xung xuét hién trong mot don vi thoi gian (1.2)
1
F= T (1.2)

Thot gian nghi thg 12 khoang thoi gian trong gitra 2 xung lién tiép co dién ap nho
hon 0.1Un, (hodc 0.5Uy).
Hé s6 lap day v 1a ty s gitta 6 rong xung tx va chu ky xung T (1.3)

y= (1.3)

tX
T
Do T =ty + tng, vay ta ludn co6 y <1

Do rong cia xung Q 1a ty sé gitta chu ky xung T va do rong xung t, (1.4)

T
7

(1.4)
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< Trong k¥ thuat xung - sd, chlng ta st dung phuong phap s6 ddi véi tin hiéu
xung voi quy udc chi ¢o 2 trang thai phan biét

- Trang thai c6 xung (tx) voi bién do 16n hon mdt ngudng Uy goi 1a trang thai cao
hay muc “1”, mirc Uy thuodng chon cd tir 1/2Vee dén Vee.

- Trang thai khong c6 xung (tng) v6i bién do nho hon 1 ngudng U, goi 1a trang thai
thap hay mirc “0”, U, dugc chon tity theo phan tir khoa (tranzito hay IC)

- Cac mirc dién ap ra trong dai U_ < U < Uy duogc goi 12 trang thai cam.

1.2.2 D&y xung :

Ky thuat xung khong chi phét ra mot xung don ma con phat ra dugc mot day xung
lién tiép tuan hoan voi chu ky T, nghia 13 sau mdi thoi gian T lai ¢6 mot xung lap lai
hoan toan giéng nhu xung trudc.

- Cac dang ddy xung tuan hoan thudng gip:

+ Diy xung vudng goc 1a dang diy xung thudng gip nhat trong k¥ thuat dién tu.
Céc thong sb dic trung cho diy xung gdm: bién d6 Uy, do rong xung ty, thoi gian nghi
tn, chu ky T= tx + t,, tAn s6 £=1/T. Ngoai ra con c6 2 thong sd phu dic trung khac 1a hé
s6 1ap ddy y=t/T va d6 hong (réng) Q= 1/y= Tltx. Néu Q =2, (t, = t,) thi ddy xung
goi 1a ddy xung vudng goc ddi ximg.

+ Diy xung rang cua thuan tay (tr = 0), chu ky T. Mach phat diy xung nay
thuong dung trong thiét bi dao dong ki dién tir, véi vai tro bd tao song quét ngang.

- Day xung tuan hoan. N6 thuong dung dé kich khai nhimg hoat dong c6 tinh chu
ky. Cac mach phat xung tuan hoan thuong 1a nhitng mach hoat dong khong chiu su diéu
khién boi cac xung kich

-Diy xung c6 thé khong tudn hoan. Mach phat cac xung nay thuong 1a nhiing
mach hoat dong theo su diéu khién cta cac xung kich khaoi boi ¢ bén ngoai, va goi 1a cac
mach kich khoi. Ung v&i moi xung kich thich bén ngoai, mach cho ra mot xung c6 bién
d6 va do rong xung khong thay d6i, nghia 1a dang xung dua ra hoan toan lap lai gidng
nhau sau mdi xung kich thich.

1.2.3 P rong xung (hinh 1.4)

4
A
0,9A

0,1A

p '

»

D rong xung

Hinh1.4: Do rong xung
Trong d6: Vim: Bién d xung
AV: D0 sut ap dinh xung
ti: PO rOng suon trudce
tp: dO rong dinh xung
t;: d0 rong suon sau

11



ton : d0 rong thuc té
- Pay 1a dang xung thyc té, véi dang xung nay thi khi ting bié n do dién ap s& co
thoi gian tré t,, goi 1a do rong sudn trudc. Thoi gian nay twong tmg tir 10% dén 90%
bién d6 U. Nguoc lai, khi giam bién d6 dién ap xung s& co thoi gian tré tr, goi 1a d6 rong
suon sau. Thoi gian nay twong tmg tir 90% dén 10% bién d6 U.
- B3 rong xung thuc té 1a: ton = tr+ tp +tf.
- Do sut dp AV 1a do giam bién do ¢ phan dinh xung.

1.2.4. Cac dang ham co ban cua tin hiéu xung.

1.2.4.1. Ham dot bién (hinh 1.5).
v(t) = a.1(t - to).
- Dot bién xay ra tai thoi diém t = to voi bién d9 12 a.
- 1(t— to) : Ham dot bién don vi.
-Khit<tyg:v=0
-Khit>ty:v=a

vit)
a /

-------

| to
) Hinh 1.5 Ham dot bien
1.2.4.2. Ham tuyén tinh (hinh 1.6)
v(t) = K(t - to)

)/
L

| Lo
Hinh 1.6 Ham tuyén tinh

-k : Bo doc cua ham.

1.2.4.3. Ham mii giam (hinh 1.7)

vit)y=ae (7107

Hinh 1.7 Ham mii giam

1.2.4.4. Him mii tang (hinh 1.8)
vt) =a.(l-e
12

(t=10)/7 \
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vith=a. fl- e~ -ty
t
i -
Hinh 1.8 Ham mi tang
< Dé phan tich 1 tin hiéu xung, phai dua vé dang téng cac ham co ban.
Vi du: NeMinh 1.9 ta phdi dea vé tong cdc ham co ban, sau dé méi tinh ra dwoc ham cia
no.

Vi
i vi(t)
Y r ) . A
d
t & t t
b G /— V(1)
Hinh 1.9

Ta co : V(1) = V1(t) + V2(t)
Suy ra: V(t) =VI1(t) + V2(t) = a.1(t) —a.1( t-tp)

2. Tac dung caa R-C d@di véi cac xung co ban
- Muyc tiéu: Trinh bay va phan tich sir giong va khac nhau giiza RC, RL ddi véi céc
mach cua xung co ban.
2.1. Tdc dung ciia mach RC déi véi cdc xung co bin
e Mach lgc théng thdp, hinh 1.12

Vin—Wy Vot
.

—

Hinh 1.12. Mach loc thong thép

- Tin hiéu 14y ra trén C

13



- Mach loc thong thap cho cac tin hi€u c6 tan s6 nho hon tan s6 cat qua hoan toan
.Tin hi¢u co tan s6 cao bi suy gidm bi€n do . Tin hi¢u lay trén tu C 1am cho tin hi¢u
ra tré pha so véi tin hi€¢u vao (1.5)

1

- Tan sb cat f_.=——"— (1.5
. o 2RC
Tai tan s6 cat dién &p ta co bién do
Vi
R Vo A
W—+4 J

=

>
11
11
_|=

: = = —
A Mot g B Bipingtin s

Hinh 1.13. Mach loc RC va dap img xung cua mach loc

e Mach tich phan RC
- Mach loc RC 1a mach ma dién 4p ra Vo (t) ti 1€ voi tich phan theo thoi gian
cua dién ap vao V; (t).
- Trong d6 K 1a h¢ sb ti 18, mach tich phan RC chinh 1a mach loc thong thép
khi tin hiéu vao c6 tan sé fi rat 1on so vai tan sb cit f. cia mach.
Ta c6 cong thuc: Vi (t) = VR (t) +VC (t) (1.7)
Tir diéu kién tan sé fi rat 1on so véi tan sd cit f. ta c6 (1.8):
fi>f.=1/27RC =>R>>X.=1/2 nf; C
= VR (t) >> VC (t) (1.9)
(vi dong I (t) qua R va C bing nhau)
T (1.7) va (1.9) ta co V; (t) = VR (1) = R.i (1)
= i(t) = Vi (t)/R (1.10)
Dién ap ra Vo (1):

V, (1) =V_(t) = %J’i(t)dt
_1rvi(®
:>vo(t)_CJ‘ ~-dt

— V, (t) = % J‘vi (tH)dt (111)

Nhu vay, dién ap ra Vo(t) ti 1€ v6i tich phan theo thoi gian cta dién 4p vao Vi
(t) v6i hé sb ti 16 K = 1/RC khi tan sd fj rat 1on so véi f .
Piéu kién mach tich phén

14



fi >> fc = fi >> 1/2=aRC.
RC>>12rnfiet>> 12nfi=Ti/2xn
Trong dé: t=RC la hang s6 thoi gian.
T;i 1a chu ky tin hi€u vao.
Vi du: Truong hop dién ap vao Vi(t) 1a tin hiéu hinh sin qua mach tich phan.

V, () =V, sin w(t) (1L12)
bién 4p ra:

V, () :i:jv sin ewtdt

(0] RC m

V
= — — COS w.t
©oRC
V .

=V, () = a)I;C sin(awt —90°) (L13)

Nhu vay, néu théa mén diéu kién ctia mach tich phan nhu trén thi dién ap ra bi tré
pha 90° va bién do bi giam xudng voi ti 16 |am%.

Dién ap vao la tin hi€éu xung vuong: khi dién 4p vao la tin hiéu xung vuoéng c6 chu
ky Ti thi c6 thé xét ti 1é hang sb thoi gian 1= RC so véi T; dé giai thich cac dang
song ra theo hién tugng nap x4 cua tu.

Gia st dién ap ngd vao la tin hiéu xung vudng ddi xtng cé chu ky Ti (hinh 1.14a).

- Néu mach tich phén c6 hing sb thoi gian 1= RC rat nhé so véi Ti thi tu nap va xa
rat nhanh nén dién ap ngd ra Vo(t) c6 dang song gibng nhu dang dién ap vao Vi(t)
hinh 1.14b.

- Néu mach tich phan c6 hing sé thoi gian t= T; /5 thi tu nap va xa dién ap theo
dang ham sb mil, bién do cua dién ap ra nho Vp hinh 1.14c.

- Néu mach tich phan c6 hang s6 thoi gian t rat 16n so v&i Ti thi tu C nap rat cham
nén dién ap ra c6 bién do rat thap hinh 1.14d, nhung duong ting giam dién ap gan
nhu dudng thang. Nhu vdy, mach tich phan chon tri s6 RC thich hop thi ¢ thé sira
dang xung vudng c6 ngd vao thanh dang séng tam giac ¢ ngd ra. Néu xung vudng
d6i xtng thi xung tam giac ra 1a tam giac cén.
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VD - -

. T -
W hinh a
) leiiang s.éng: nod v,
Vit i Z '
ot i i i -
hinh b
by Dangiséng ngd ra khi © ==Ti
Wolt) : ! : hinh c
v i i s
l i : a -
] i 1 i 1 T
c} Ding song dgd ra khi it ——
Vol i ' hinh d

dy Dang sénge ned ra khi © >=>T1i

]

Hinh 1.14: Dang s6ng vao ra cua tin hi¢u xung vuong

e Mach tich phan dung OpAmp
- Mach tich phan ddo hinh 1.15

C
R
Wy A =
l4 — Ve
?ﬂ \
, Hinh 1.15
Thiét 1ap quan hé vao ra. Voii; = - iy
Ma
V.-V V : dv, (t)
|, = =—(v_=v,=0),,(t) =C ——~=
=T =, =0),i, () =C =
v, (1) dv, (t) 1
- 2 _-_C—X L =v(t)=———|v (1)dt
> =V =2 W

T

Hé sb ti 1é K :I;_(lt , hai linh kié¢ R va C dé tao hé“mg s6 thoi gian cua mach.

“*Mach lgc théng cao ( hinh 1.16)
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A
1-
g
5

Win

=

Hinh 1.15a. Mach loc théng cao  Hinh 1.15b: Mach d4p ung tan s
- Mach loc thong cao cho cac tin hiéu co tan s6 cao hon tan sd cit qua hoan toan, tin
hiéu ¢6 tan s6 thép bi suy giam bién dg. Tin hi¢u ra léy trén R, lam cho tin hiéu sém
pha so vdi tin hiéu vao.
Tuong tu, ta co:
f. = 1

27RC
+ Tai tan sb cat dién ap ra co bién do:

+ Tan soO cat:

e Mach vi phan RC: 1a mach c6 dién ap ngd ra Vy ti I¢ v61 dao ham theo thoi
gian cua dién ap ngd vao V; ().
Ta co:
V, (1) = K %vi (t) (1L14)
Trong d6 k 1a hé sO ti 1& mach vi phan RC chinh 1a mach loc thong cao RC khi tin
hiéu vao c6 tan so fi rat thap so véi tan sb cit cua fc ciia mach.
Tur hinh 1.15a, ta co:

Vi) =V re) + Ve (1.15)
Ttr diéu kién tan sb fi rat thip so vdi tan sb cét fe ta co : fi << fc = 1/2nRC.
= R << Xc = 1/2xfi C.
=VR({)<<VC() (1.16)
(vi dong i(t) qua R va C bang nhau)
Tur (1.15) va (1.16) ta co : Vi (t) = VC (t) , d6i voi tu C dién ap trén tu con duge
tinh theo cong thurc:

V, (t) = % (117)

Trong do: q (t) 1a dién tich nap vao tu
Mat khac, ta co:
dVi(t) _ dV. ()

dt dt
_1dq(®) 1.
=S at . i(t) (1L18)

Tu day ta c6 phuong trinh theo (1.18)
1(t) =C M (]_ 19)

dt

Dién ap ra Vo(t):

17



V, (1) =VR(t) = Ri(t)
=V, () = Rc% (120)
Nhu vy dién ap ra Vo(t) ti 1é v6i vi phan theo thoi gian cia dién ap vao véi hé sb ti
16 K1a K = RC khi tan s fi rat thap so véi fc.
- Piéu kién mach vi phan
fi << fc = fi << 1/2nRC.
RC<<12nfiot<<12rnfi=Ti/2n
Trong d6: ©=RC la hang sb thoi gian.
Ti 1a chu ky tin hi€u vao
Vi du: Truong hop dién ap vao Vi(t) 1a tin hi€u hinh sin qua mach vi phéan

Vi(t) =Vm.sinw(t)

Di¢n dpra:
V, (t) = R.C % (Vm.sin wt)

= wRCV_, cos wt
=V, (t) = ®R.CV,_ .sin(wt +90°)

- Nhu vay, néu théa man diéu kién cta mach vi phan nhu trén thi dién ap ra bi
sém pha 90° va bién dd nhan véi hé s6 ti 1¢ 1a oRC.

- Pay 1a mot bo loc thong cao dang cin ban, vi trd khang cta tu giam dan khi tan
s6 ting ,cac thanh phan tan sd cao cia tin hiéu ngd vao sé it suy giam hon cac thanh
phan tan s6 thap. O cic tan sd cao hau nhu ty ngan mach va tat ca cac ngd vao déu xuat
hién tai ngo ra.

< Khi ngé vao dang séng sin: doi véi ngd vao song sin, tin hiéu ngd ra giam vé
bién d¢ khi giam tan sd. Pbi v6i mach hinh 1.16, d6 loi |A| va goc pha 6 cho bai:

|A|=#f,(9:—artanfi) (121)
/1+ (—)? ¢
fC
\ r r 1
Véithnsdcitla: Feo = ARG (122)
sV
W,
W
1=
i
1
;
: .
fc t

Hinh 1.16 Dap tmg tan s6 caa mach loc
- N€u tan so f > f; (¢ dai tan so6 cao) thi dién ap ngd ra giam. Do vay, xem nhu

18



& ngd ra khong c6 thanh phan tan sb cao.

Néu tan sb f < f. (¢ dai tan sb thap), dién ap ngd ra c6 bién do cao, tirc ngd ra cd
thanh phan tan sb thap.

Pay ciing 14 van dé gip ¢ mach khuéch dai tan sd cao, xuét hién tan sé cat trén f. .

- Moi quan hé giita tan s6 va d¢ loi hinh 1.17. Tai tan so f; d0 loi giam — 3 dB, day
la gia tri 16n nhat cta dd loi tai tan sO cao.Nhu vay,tai tan so cat thi bién d§ giam -
3dB.

A Gip)dBE

] +» T
3dBE _

F 3

+Z20dBSdecade

~Y

Hinh 1.17: Biéu dién d6 loi
+ Khi ngé vao la xung chir nhat: u,(t) = E[u(t)-u(t-t1)], hinh 1.18
V()
A

E

>
0 t t

Hinh 1.18: Ngo vao la xung chit nhat

Truong hop:

U(t) =0,néut<0vat >0

Uy(t) =E,néu0 < t<tl

Trong khoang thoi gian tir 0 dén t1 ngd vao co bién do dién ap 1a E, tu C nap dién,
dién &p trén ty C tang dan theo quy luat ham mii.

t

ut)=E|1—e ™ ,Vc’yiTn=RC.

Dién 4p trén dién tro giam dan ciing theo quy luat ham mil
t

u,(t) = Ee °r

Vay, ta co:  Ur(t) = uv(t) —uc(t) (1.27)

Khi uc(t) ting dan thi ur(t) giam dan, tiy theo gia tri cia t 16n hay nhé ma tu nap
trong thoi gian dai hay ngin khac nhau.
19



Trong khoang thoi gian t > t;, dién ap ngd vao mach RC co6 gia tri 1a 0. Lic nay,
tu C 1a dong vai trd nhu ngudn dién 4p cung cip cho mach, nghia 1a tu C xa dién qua
dién tr& R. Do d6 dién ap trén tu C giam dan theo quy luat ham mii, con dién 4p trén
dién tro tang dan ciing theo quy luat ham mii, nhung mang gia tri 4m.

V. (t) = Ee V"

—t/z
VA (t) — _Ee f (1.28)

 Dién ap vao la tin hiéu xung vudng:

Khi dién ap vao 1a tin hiéu xung vudng c6 chu ky T; thi ¢6 thé xét ti 1& hang sd thoi
gian t = RC so voi T; dé gidi thich cac dang song ra theo hi¢n tuong nap xa cua tu dién.
Gia sir dién ap ngd vao 14 tin hiéu xung vudng d6i xtmg c6 chu ky T; (hinh 1.19a)

+ Néu mach vi phan c6 hang sb thoi gian t= (T; /5) thi tu nap va xa dién tao dong i(t)
qua dién tré R tao ra dién 4p giam theo ham s6 mii. Khi dién ap ngd vao bang OV thi
dau duong cua tu ndi mass va tu sé xa dién ap am trén di¢n tro R. O ngod ra s€ co hai
xung ngugc nhau c6 bién d6 giam dan hinh 1.19b

+ Néu mach tich phan c6 hang s6 thoi gian rat nho so véi T thi tu s& nap xa dién rat
nhanh nén cho ra hai xung nguoc dau nhung c6 do rong xung rat hep duoc goi la xung
nhon.

Nhu vay, néu thoa diéu kién cta mach vi phan thi mach RC s& d6i tin hiéu tir xung
vuong don cuc ra xung nhon ludng cuc.

T aEA D
&
Rt = ﬂ)
L=
A = T Er e S4eTrier T grds WS
TR T B H
T L e 3y

Hinh 1.19. Dang song vao va ra cua mach vi phan

Bai tap: Cho mach nhu hinh v€ hinh. 1.20

L
d L .
il

ﬁ@ N

Hinh 1.20
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Vi=5.1 (t), R = 1kQ, C = 470pF. Hay xé4c dinh va v& dd thi V c®, VRq cho cac truong
hop sau:
a.E=0, Ri=w
b.E=1V, Ri=w
c.E=1V, R;= 2kQ
Giai :
a.E=0, Ri=w.Mach tuong duong, hinh 1.21.

Rea
<
Vi
Hinh 1.21
Cong tac dung ctia ngudn ta c6 (hinh 1.22)
Vi =51 (t)
Vg =5.e"t f

V¢ =5.(1-e'7), voi T = RC = 470.10"2.1.10° = 470.10° =0,47us

v,

o

Hinh 1.22
b. E =1V, Ri=w, mach twong duong hinh 1.23

vi C

R

‘ Hinh 1.23
Xét tdc dung cuia ngudn E
IE =0

21



V.- =i_.R=0
V.- =i R=0
Xét tac dung ctia nguon Vi :
V,E=iR=0
V.'=50—e %)
z = RC =0.47 455

Cong tac dung ctia ngudn ta c6 (hinh 1.24)
V. =5e "
Ve =50 —e ") —1
z = RC = 0.47 45
vy

v (t)
I | E———— i e
Hinh 1.24
c. E=1V, Ri= 2kQ, (hinh 1.25)
Mach:
c
JL a
1
R1 é R
vi
@ .
—E
Hinh 1.25

Xét tac dung ctia nguon E (hinh 1.26)
¢

e -
L
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Hinh 1.26

Ta co:
.___E
R+ R1
B} R 1
Vi,fF =iR=—E——=—=
R R+ R1 3(\/)
VRE :_VRlE :iR:_é(\/)

Xét tac dung cta ngudn vi phan:
R, = (R1// R) = %(kQ)
VRi = Vg = Se"'*
Vg =50—e"")

Cong tac dung ctia hai ngudn ta c6 (hinh 1.27).

V, =5.e"" — 1
V. =5@—e ") — 3
vy v(t) [V-([):S
C 1
5-1/3 /—
5-2/3
Ve (1) ;
=K/ >
-2i3¢
Hinh 1.27
Mach vi phin dung OpAmp, hinh 1.28
|
—
4
Vv 1t =
C >_— VRa
|7 +
Hinh 1.28

Ta co:
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] ] d ] V. —V Vv .

L()=1.(t)=C —v,_,1(1)=—"2 —=-—2(viv_=0

1() c() dt \Y; 2() R R( )
] ) d Vv

Do L()=—1(t) <C—v =—--2

<V (1)=—-RC ivV
dt

Mach vi phan dung OpAmp c6 cach méc theo kiéu mach dao, vi mach phan
ap 1a tu C va dién tro R. Tu C c6 nhi€ém vu dua tin hiéu dén ngd vao dio cua
OpAmp, con dién trd R c6 nhiém vu hoi ti€p tr ngd ra vé ngd vao. Truong hop dién
ap vao

v,(t)=—RC %Vm sin wt

Thi v (t)=—RC %Vm sin ot = —wRC cos wt = wRC sin(wt +90°)

Nhdn xét: Dién ap ngd ra sém pha 90° so véi dién 4p vao va bién do 1a hé so
ti 1€ khuéch dai k = wRC. Vi hé s6 khuéch dai cua mach ti I¢ voi tan so, nén tap am
tan s6 cao ¢ ngd ra mach nay rat 16n, co6 thé lan ap tin hiéu vao, nghia la hé s6
khuéch dai cia mach cang 16n thi ton tai nhi€u tan s6 cao cang lén. tré khang vao

, 1 . c AL A Lx , . A L s . . v s

cua mach Z, = giam khi tan so tang. Do do, khi nguodn c6 tré khang 16n, thi chi
jo

c6 mot phan tin hiéu dugc vi phan, phan con lai dugc khuéch dai. b€ khac phuc

nhiing nhugc di€ém trén ngo1 ta dua ra mach sau:
R

R1

O

:

P "
e

Hinh 1.29
% Ry ¢6 nhiém vu han ché tap am o tan sé cao, & tan sé cao thuong ton tai cdc gai
nhon ¢é bién dé 1én, do dé Ry han ché bién do nay.
2.2. Tdac dung ciia mach RL d6i véi cdc xung co ban (hinh 1.30)

Hinh 1.30Mach RL



2.2.1 Ham d6t bién dién ap: Vi = a.1 (t) (hinh 1.31)
+t<0:Vi=0=VRr=0,vL.=0
+1t=0:V;=a=i=0(dong qua cudn diy khong dot bién)
Taco:Vg=0

= V.=Vj;-Vgr=2a

+t >0 dong qua cudn day ting dan, Vg ting, V. giam
+t=o: Mach x4c 1dp: VL. =0,Vgr=a

Vy, =all—.e ")

— —t/t
V, =ae (1.28)
Véi = LIR duoc goi 1a thoi hang
AY
at —VR(1)
vL(t
i
| >t
Hinh 1.31
2.2.2 Ham tuyén tinh: vi = kt (hinh 1.32)
Ta co:
V, =kt—kr(1—.e"") L
—{ N T =— (129)
V, =kt91-e™) R
V
.
v
kt [
f—ivR
t

T
Hinh 1.32: Ham tuyén tinh
Mach RL 14y tin hiéu ra trén tai R thi duoc goi 1a mach ha thong (thong thap).
Mach RL 14y tin hiéu ra trén tai L thi duoc goi 1a mach thuong thong (théng cao).
Nhan xét
- Phan tmg cua mach RL, thong cao gidng nhu phan tng ctia RC thong cao.
- Phan tmg cua mach RL, thong thip gibng nhu phan tng cua RC thong thép.
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3. Tac dung cia mach R.L.C d6i véi cac xung co ban.
- Muc tiéu: trinh bay va phén tich dwoc so do khi cé xung dét bién trong mach RLC
Cua xung co ban .
So d6 mach (hinh 1.33)

Vy MWV 1 1 VRa

Hinh 1.33
Xét ngd vao 1a ham budc (h]nh 1.34)
Bién do1 nguon ap thanh nguon dong, ta ¢6 dang mach nhu hinh sau:
1

ERMD RZT L L

Hinh 1.34
Luc nay ngudn dong co gia tri

10 =§u(t) (1.30)

Trong do: u(t) 1a ham budc don vi

- Pé tim hiéu tac dung cua xung dot bién dong dién 1én mach RLC mac song song,
ta c6 thé tim tac dung riéng 1é cua ting dot bién dong dién r6i sau do tong két
qua ctia chung lai véi nhau. Pay 1a dang mach dao dong RLC mic song song.

- Néu tai thoi diém t = 0, dau vao ctia mach d6t bién dong dién c6 bién do E/R.
Vi diéu kién ban dau uc(0) = 0, iL(0) = 0, ta 1ap duoc phuwong trinh cho mach

nhu sau:
: E
Voi: i(t) = EU(t) (1.31)
: E 1
I(p) “RD (1.32)
Phuong trinh ntt, ta c6
. E 1 1 1
I(p)=——= —+—+pC
(p) R vra(lo)[R oL p} (1.33)
(0)-E 1 _E 1
VialP "RC 2,1 1 RCP+2ap+a) (1.34)
o+ p——+
RC LC
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a=—-a=—r

Vor: RC IRC
gt o1
“Lc " JLe

Phuong trinh (1.34) ¢6 mau s6 triét tiéu Gng voi p®+2ap+w? =0 c6 nghiém

1 T 1 —
P =T opcMaRic T VAT (139)

- A=\a’-o; (1.36)
-V.(P) === 1.37
v RC (p-p)(p-p,) (1.37)
Co 3 trwong hop:
- Truong hop A>0 thi p1, p2 la 2 nghiém thuc:
Taco: v (p)=E 1 E[ 1 1 J 1
a CO: = . = : - .
Vel TRC (- p)(p-p) RCLp-p p-p)BiP,

A ( 11 j
B-p, \P-P P-P,

Véi A= % = Const . Lay Laplace nguoc cua vi, (p), ta duoc:

1 A t t
v, (t)= £ {Vra(p)}=—p s (e¥-e™] (1.8
1 2

Duong cong dién ap ra dugc vé nhu hinh 1.35
Vo

Hinh 1.35
Qua hinh v& ta thdy, gian dd thoi gian cta dién ap ra c6 dang mot xung don hudng
va 12 hiéu caa hai ham s6 mi ePt, eP?t,
Truong hop: A=0, khi d6 p1= p2= -a.
E 1
RC (p+a)?
Bién d6i Laplace nguoc ta dugc:

V() = £7{v,.(P)} =

Vé6iB = E - const
RC

Taco: V(p)=
i.t.e‘at = Bte™
RC
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Gian d thoi gian cta dién ap ra (xem hinh 1.36)
Vi

Hinh 1.36

Truong hop A<0, khi d6 \/K<0:>\/A= w, -3’ =0’

P12 = -0 £ jo1

V() = ———
N oRC (p+a)’ +a}

Lay Laplace nguoc ta dugc:
Vi () = £7{V,. ()} =

Voi C=E/RC = const.
Gian do thoi gian cua dién ap ra (hinh 1.37)
‘:r[ t)

Lat C _a.
e ¥sinmt=—e"*sinmt
RCaw, @,

.....

Hinh 1.37
Qua hinh v¢€ ta théy, khi tac dung 1én dau vao cua mach dao dong RLC, méc
song song, mot dot bién dong dién trong mach s& phat sinh dao dong c6 bién do suy
giam dan 14 do sy ton tai dién tro phan mach R va di¢n tré ban than cudn day.
Néu a cang 16n, dao dong tat dan cang nhanh, bién do ban dau la:

C C

W, \/605 —a?
Nguoc lai, hé sb suy giam a cang nho thi dao dong tat dan cham hon, nhung bién d¢
ban dau bé.
+» Bai tap chwong
1. Cho mach nhu hinh vé
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R = 1KQ, C =470pF. Hay xac dinh va v& d thi Vi(t), Vc(t), Vr(t) cho cac trudong
hop sau:

a. Vi(t) =5.1(t) - 5.1( t-ty); to = 10us; Rl1=0 ; E=0

b. Vi(t) =5.1(t) - 5.1( t-to); to = 10 ps; R1=5,6 kQ ; E = 2V

c. Vi(t) =5.1(t) - 7.1( t-to); to = 10 ps; R1=5,6 kQ ; E = 2V

2. Cho Vi nhu hinh vé

vi A

a

a. Phan tich Vi thanh tong cac dang ham co ban.

b. Khi dat Vi & ngd vao cua mach RC thong cao, hidy xac dinh va vé Vo, khi T =
RC/10

3. Cho mach nhu hinh vé

o+
Py,
(¥
-

Khit<0: K & vi tri s 2

t=0:K sang vi tri s6 1

t = 30pus: K tro lai vi tri s6 2

Hay xac dinh va v€ 1, V| trong cac budc sau
a. E=10V;R1=1kQ;R2=1kQ;L=1mH
b. E=10V ; R1 = 10kQ; R2 = 10kQ; L = 10mH

. Khao sat dang xung (Po, doc c&c thdng sé co ban ciia xung).

- Muc tiéu: Khdo sat mét sé dang xung co ban théng qua mady do dao déng ky trén mét
s6 mach thi nghiém, xac dinh bién dg, tin hiéu ngo vao ngo ra khi co tac dong cua cdc
ham va dién ap.
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Bai la:
SU DUNG OSC VA MO HINH THU'C HANH KY THUAT XUNG
I. Ly thuyét
1. Cu tao cia OSC
2. Chuc nang va cach st dung cac bo phan trén OSC
- POWER: Cong tic ngudn. Khi ¢ vi tri“ON” thi LED s& sang, hinh 1.1.

ON POWER

Hinh 1.1

- INTEN§HTY CONTRO: Dung dé thay doi cuong do sang cua tia. Dé ting do sang ta
van theo chiéu kim dong ho, hinh 1.2,

INTENSITY

Hinh 1.2
- FOCUS:Piéu chinh d6 hoi tu cia tia (diéu chinh do sic nét), hinh 1.3

FOCUS

1

Hinh 1.4
- TRIG LEVEL: Dung dé diéu chinh cho dang song ding yén va dinh diém bét
dau cua dang song, hinh 1.5
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Hinh 1.

- TRIGGERING COUPLING, hinh 1.6: Dung dé 1lua chon kiéu lay trigger
(triggermode).

AUTO: O chtic ning nay, tin hiéu quét duoc phat ra khi khong c6 tin hiéu trigger
thich hop; tu dong chuyén vé van hanh quét trigger (triggered sweep) khi co tin hiéu
trigger thich hop.

NORM: O chtc ning nay, tin hiéu quét chi dugc phat ra khi co tin hiéu trigger
thich hop.

TV-V:Dai tan trigger trong khoang DC- 1KHz.

TV-H: Dai tan trigger trong khoang 1KHz- 100KHz.

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

- TRIGGER SOURCE, hinh 1.7: Dung dé Iwa chon nguén lay trigger.

CH 1: Tin hiéu cta kénh CHI tré thanh ngudn trigger bat chdp vi tri cua
VERTICAL MODE.

CH 2: Tin hiéu cua kénh CH2 tré thanh ngudn trigger.

LINE: Tin hiéu AC line dugc dung nhu la ngudn lay trigger.

EXT: Tin hi¢u Trigger duoc lay tir dau ndi EXT TRIG.

Hinh 1.7
- MAIN, MIX, AND DELAY, hinh 1.8
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Hinh 1.8
- POSITION (PULL x 10), hinh 1.9: Dung dé diéu chinh vi tri ctia tia sang theo chiéu
ngang.Khi keo ra dung dénhan tryc thoi gian 1én 10 lan.

Hinh 1.9

- VARIABLE, hinh 1.10: Dung thay d6i ti 16 quét mot céach lién tuc.

Hinh 1.10

- TIME / DIV, hinh 1.11: Dung dé chon ti 18 trén tryc thoi gian.

Hinh 1.11
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- POSITION, hinh 1.12: Piéu chinh vi tri cua tia sang theo chiéu doc. Khi keo ra
s€ lam ddo pha tin hi¢u ngd vao.

v Hinh 1.12 ‘
dé chon ti 1€ theo chiéu dién ap.

- VOLTS/ DIV, hinh 1.13: Dung

Hinh 1.13

- AC-GND-DC, hinh 1.43

Khi & & vi tri AC chi cho thanh phan AC cua tin hiéu vao may.

Khi d&& ¢ vi tri GND khong cho tin hiéu vao may.

Khi dé & vi tri DC cho ca thanh phan AC va DC cua tin hiéu vao may.

hinh 1.14
- INPUT: Ngo vao cua tin hi¢u can do, hinh 1.15.
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Hinh 1.15
- VERT MODE, hinh 1.16
Khi ¢ vi tri CH1: Chi do mdt kénh CHI.
Khi ¢ vi tri CH2: Chi do mdt kénh CH2.
Khi ¢ vi tri DUAL: Do d6ng thoi hai kénh.
Khi ¢ vi tri ADD: Tin hi€u ngo ra la téng cua hai tin hiéu ¢ kénh CHI va kénh
CH2.

- EXT TRIG, hinh 1.17

o Hinh 1.17
- CAL, hinh 1.8: Dung d¢ lay tin hi¢u chuan trude khi do
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Hinh 1.18
3. Trudce khi st dung may hién song
- D¢ POWER ¢ vi tri “OFF”.
- Pé INTENSITY, FOCUS 6 vj tri giita.
- D¢ VERT MODE 6 vi tri CHI.
- Nam Amplitude VAR cua CHI1 va CH2 & vi tri CAL.
- Piéu chinh CH1 — position, CH2 — position va POS (Time) & vi tri giira.
- Pat AC - GND - DC tai vi tri GND.
- VOLT/DIV: 50 mV/DIV.
- TIME/DIV: 0.5 mS/DIV.
- Sweep VAR chinh ¢ vi tri CAL.
- COUPLING dé ¢ vi tri AUTO.
- SOURCE dat 6 CHI.
- Chinh TRIG LEVEL t6i vi tri "+".
- Bat cong tac nguon.
Néu khéng thdy tia sang thi nhdn nit BEAM FIND. Diéu chinh CH; POS va
HORIZONTAL POS dé tia sang nam & giira man hinh
Il. Thuwe Hanh
1. Giéi Thi¢u
- Ngudn +12V, -12V, dong 3A, c6 bao vé qua dong
- Ngudn 5V, dong 2A, c6 bao vé qua dong
- Ngudn duong 0 + 30V, ngudn am 0 + -30V, dong 1.5A c6 bao vé qua dong
(mass riéng)
- Nguén tin hiéu c6 cong tic xoay dé chon cac loai tin hiéu goém tin hiéu sin, tin hiéu
tam gidc, xung vudng don cuc va xung vudng ludng cuc, co:
+Bién do 0 + 10V
+Tan s6 1Hz + 50KHz
- Cac ngudn c6 led hién thi bao c6 ngudn va bao qua dong.
- C4c ngu 6n =12V, +5V va nguon tin hiéu duoc ndi chung mass, nén ching
¢6 ky hiéu mass giong nhau.
- Cac ngudn DC thay d6i duoc tir 0 + 30V dugc ndi chung mass, nén ching c6 ky hiéu
mass giéng nhau.
- Cac ngudn DC va ngudn tin hiéu déu duoc dua 1én Test Board.
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2. Cach sir dung
- Dung VOM va OSC dé do thir va kiém tra cdc nguon trén mé hinh.
- Rap thur mot mach ung dung trén testboard.
e Muc dich yéu ciu
Tao céac ky nang st dung may dao dong ky dung phuong phap, an toan khi sr dung va
trinh tu van hanh.
e Cic thiét bi sir dung
- Dao dong ky; Ngudn phét song am tan; Dong hd VOM, Day do dao dong ky (2 day),
Day tin hi¢u may phat song.
e Cac budc thuwe hanh

1. Xac dinh hinh dang, bién dé, tin sé caa tin hiéu
- Poc bién d6:
Bién do (V) = Bién do (0) x Volts / div (V/0)

- Boc Chu ky:

Chu ky (s) = Chu ky (6) x Time / div (s / 6)
- Mdi lan do, diéu chinh nim chinh bién d6, nim chinh tan sb, nam chinh dang dién ap
& vi tri bat ky ri dién vao bang sau:

‘ Pién 4p Chu ky o
w | S| e | i
do (0) Vi) do (V) | ky (0) (sI0) ky (s)
1
2
3
4
5

2. Chinh mét ngudn sao cho c6 hinh dang, bién d¢ theo yéu ciu

Vidu: Diéu chinh mdt ngudn xoay chiéu hinh Sin c6 bién do 10V, tin sé 1KHz.
s Cdc budc thwe hién:

- Bu6c 1: Biéu chinh num chon dang song theo yéu cau.

- Budc 2: DPiéu chinh bién dé.

Chinh nim chinh bién d§ trén moé hinh sao cho:

Do cao cuia bién dj (0) = Bién dj cén ¢é (V) x Giai do (V/0)

- Budc 3: Diéu chinh tan sb.
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Tinh chu ky can co: T=1/f
Chinh num chinh tin sb trén mo hinh sao cho:
Chiéu dai ciia chu ky (6) = Chu ky cdn c6 (s) x Giai do (s/0)
> BAI TAP
- Piéu chinh mot xung vudéng don cuc ¢6 bién do 2V, tan s6 500Hz.
- Piéu chinh mot xung vudng ludng cuc co6 bién do 3V, tan s6 5SKHz.
- Piéu chinh mot xung tam gidc c6 bién do 7V, tan s6 3KHz.
- Piéu chinh mot song sin ¢ bién dj 9V, tan s6 10KHz.
BAI 1b: MACH TiCH PHAN & MACH VI PHAN
e Muc dich yéu ciu
Tao cac k¥ nang sir dung may dao dong ky ding phuong phap, an toan khi st dung va
trinh tu van hanh.
Do cac dang sodng ngd ra vao trén cac mach tich phan, vi phan, cac gia tri bién do, gia
tr1 dinh cta cac ngo tin hi¢u.
e Cac thiét bi sir dung
- Dao dong ky; Ngudn phat song am tan; Pong ho VOM, Day do dao dong ky (2
day), Day tin hi¢u may phat song.
e Cac budc thue hanh
I. Mach Tich Phan
A. Mach tich phan dung RC
Lan 1;
- Sinh Vién mac mach nhu hinh 2.1 (R = 100Q, C =1pF )

R .
11 1i|-|:|

g
—

Hinh 2.1
- Piéu chinh ngudn tin hiéu 13 xung vudng, bién d6 5V, tin s6 1IKHz va cap vio
V, cua mach trén.
- Po va v€ dién 4p V| (kénh 1) va Vo (kénh 2) vao bang hinh .

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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10
0%o

Hinh 2
< Lan2
- Thyc hién nhu 1an mot nhung thay R= 1kQ, C =1pF
-Povavédiénap V, (kénh 1)vaVo (kénh 2)vao hinh 3.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1000, ., ..,
90

10 Ly
0%

Hinh H3.
+¢ Nhéan xét:
1/. So sanh dang di¢n ap Vo & hai lan do (Vmax, Vmin, tan sd tin hiéu vao va tin hiéu
ra)? Khi nao mach trén tré thanh mach tich phan?



3/. So sanh dang dién 4p ngd vao va ngd ra cta hai 1an do voi 1y thuyét di hoc? Néu
khac thi tai sao?

B. Mach tich phan dung OpAmp
% Lan 1: ’
- Sinh Vién mac mach nhu hinh 4 ( R =100Q, C =1pF , + Vcc==+ 12V)

i I
— . _
VI - Vo
¢ R
i .
Hinh 4

- Piéu chinh nguén tin hiéu la xung vudng ludng cuc, bién do 0.5V, tan sb
1KHz va cdp vao V| ctia mach trén.
-Povavédiénap V, (kénh 1)vaVo (kénh 2) vao hinh 5.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1':”]::::
90

10—y
0%

Hinh 5
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“Lan2
Thuc hién nhu 1an mdt nhung thay R =1kQ, C =1uF
Po va vé dién ap V| (kénh 1) va V, (kénh 2) vao hinh 6.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1':”]::::
90

10 L
0%a

Hinh 6

¢ Nhan xét:

1/. So sanh dang di¢n ap Vo & hai lan do (Vmax, Vmin, tan sd tin hiéu vao va tin hiéu
ra)? Khi nao mach trén tré thanh mach tich phan?

3/. So sanh dang dién ap ngd vio va ngd ra cua hai lan do véi ly thuyét da hoc? Néu
khac thi tai sao?

I1. Mach Vi Phan
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A. Mach vi phan dung RC
% Lan I: ,
- Sinh Vién mac mach nhu hinh 2.7 ( R =100Q, C =1uF , £ Vce=+£ 12V)

Pemn

Vi 5 R Vo
l
Hinh 2.7

-Piéu chinh ngudn tin hiéu 1a xung vudng bién do 0.5V, tﬁl} s6 1KHz va cap vao
V| cia mach trén.
-Povaveé diénap V, (kénh1l)vaV, (kénh 2)vao hinh 2.8.

Kénh 1: Kénh 2:

- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
]'["]:::: At +———+ ::::EE"""" 1t +———+

90 I
]-l]:::: +———t ——— +——— :::::::::::::: 1+ +———
0% 3

Hinh 2.8

% Lan 2:
Thuc hién nhu 1an mot nhung thay R =1kQ, C =1pF
Po vavé dién ap V| (kénh 1) vaV, (kénh 2) vao hinh 2.9.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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90
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0%

Hinh 2.9

+¢» Nhén xeét:
1/. So sanh dang dién ap Vo & hai lan do (Vmax, Vmin, tan s6 tin hiéu vao va tin hi¢u
ra)? Khi nao mach trén tré thanh mach vi phan?

3/. So sanh dang dién ap ngd vao va ngd ra cua hai lan do véi 1y thuyét da hoc? Néu
khac thi tai sao?

B. Mach vi phan dung OpAmp
& Lan 1 ’
- Sinh Vién mac mach nhu hinh 2.10 (R =100Q, C =1uF , + Vcc=+ 12V)
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e

Lo |
A=
Hinh 2.10

- Piéu chinh nguén tin hiéu la xung vudng ludng cuc, bién do 0.5V, tan sb
1KHz va cdp vao V, ctia mach trén.
- Do va vé dién ap V, (kénh 1) va V, (kénh 2) vao hinh 2.11.

Kénh 1: et 2
- Time/Div: sty
Volts/Div: T
70 1
\Volts/Div
10:"‘===:::::::::::::::::::::::::::::::::::
0% :
Hinh 2.11

% Léan 2:
Thuc hién nhu 1an mot nhung thay R =1kQ, C =1pF
Po vavé dién ap V| (kénh 1) va V, (kénh 2) vao hinh 2.12.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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Hinh 2.12

+* Nhan xét:
1/. So sanh dang dién ap Vo & hai lan do (Vmax, Vmin, tan so tin hiéu vao va tin hiéu
ra)? Khi nao mach trén tr¢ thanh mach vi phan?

3/. So sanh dang dién 4p ngd vao va ngd ra cta hai 1an do véi Iy thuyét 3 hoc? Néu
khac thi tai sao?

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém, phan biét sy khdc nhau cua cdc dang tin
hiéu, cac ham co ban cua tin hiéu xung, cdc tham s6 R-L-C doi véi cac xung tin hiéu
+ Vé ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc hinh dang, bién
do, tan sé cua tin hiéu mét cach chinh xdc.
+ Vé thai dé: Bam bdo an toan va vé sinh céng nghiép.
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+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trac nghiém.
+ Vé ky nang: Ddnh gid kj ning thwc hién do dwoc cdc théng sé trong mach dién
theo yéu cdu ciia bai.
+ Thai d3: Ti mi, can thdn, chinh xdc, ngdn ndp trong cong viéc.
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BAI 2
MACH DAO PONG DA HAI
Ma Bai: MD28 - 02
Gidi thié¢u.

He théng mach dién tir cé thé tao ra dao dong o nhiéu dang khac nhau nhu: dao
dong hinh sin (dao dong diéu hoa), mach tao xung chit nhdt, mach tao xung tam
gidc... cdc mach tao dao dong xung dwoc ng dung kha phé bién trong hé thong
diéu khién, théng tin s6 va trong hdu hét cac hé thong dién tir so.

Trong ky thudt xung, dé tao cdic dao dong khéng sin, nguwoi ta thwong ding cdc
bo dao dong tich thoat. Dao dong tich thoat la cac dao dong roi rac, boi vi ham cua
dong dién hodc dién ap theo thoi gian c6 phan gidn doan. Vé mdt vt 1y, trong cdc
bé dao dong sin, ngodi cdc linh kién dién tir con c6 hai phan tir phdan khang L va C
dé tao dao déng, trong do xdy ra qud trinh trao déi nang lwong mét cach lan lwot
gitta nang luong tw truwong tich liy trong cuon dday va nang lwong dién truong tich
liiy trong tu dién, sau méi chu ky dao déng, nang luong tich liy trong cdc phan tiv
phan khang bi tiéu hao boi phc”in tr dién tré ton hao cia mach dao dong, thuc té
lwong tiéu hao ndy rdt nhé. Nguwoc lai trong cdc bg dao dong tich thodt chi chira
mét phdn tir tich liiy ndng lwong, ma thuong gdp nhat la tu dién.

Cac b9 dao dong tich thoadt thuong dwoc suw dung dé tao cac xung vuong co do
rong khac nhau va co thé lam viéc & cdc ché dé sau: ché do tw dao dong, kich thich
tw ngoai. Dao dong da hai la mot loai dang mach dao dong tich thoat, no la mach
tao xung vuéng co ban nhdt cac dang da hai thuwong gdp trong ky thudt xung.

Muc tiéu:

- Trinh bay dugc céu tao, nguyén 1y hoat dong cac mach dao dong da hai.

- Neéu duoc cac ing dung cia mach da hai trong k¥ thuat

- Lép rép, stra chtra, do kiém dugc cac mach dao dong da hai dung yéu ciu ky
thuat.

- Reén luyén tinh tu duy, sang tao va dam bdo an toan trong qua trinh hoc tap.

1. Mach dao dong da hai khong on
- Muc tiéu: Trinh bay va phan tich cac dang cua mach da hai dung Transistor, IC 555 va
ding cong logic wu nhwoc diém ciia méi logi.

Day 1a dang mach khong c6 trang thai 6n dinh (da hai ty dao dong, tu kich).
Chu ky lap lai va bién d6 cta xung tao ra dugc xac dinh bang cac thong sb ciia bo
da hai va dién ap nguén cung cép. Cac mach dao dong da hai ty kich c6 do 6n dinh
thap. Ngd ra ciia bd dao dong da hai tu kich luan phién thay doi theo hai gia tri &
muc thap va muc cao.

1.1. Mach dao dong da hai dung Transistor(Hinh 2.1)
So dé mach khéng én ding Transistor
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Hinh 2.1a-b: Mach khéng 6n dimg Transistor

Mach duogc hinh thanh béi hai Transistor Q; va Q. Cac dién trd Rey va Re, va cac
tu C; va C,.

Nguyén Iy hoat dong

Thong thuong mach da hai phi 6n 1a mach doi xt@mg nén hai Transistor c¢6 cung ho
va théng Sé. Cac linh kién dién tré Rg; = Rg2, Rc1 = Rez va C; = C..

Gia sir ban dau, Q; din, Q, tat, mach & hinh 2.1a trd thanh hinh 2.1b — V01 = 0V,
V02 = Vce. Lic nay, tu C; nap ning luong tir nguén qua Rc2 va mdi ndi BE cua Q,
dién ap trén tu c6 chiéu nhu hinh 2.1b, ngoai dong nap qua tu dong IB1 c¢on duoc cung
cap tir ngudén qua Rgi. Pong thoi, tu C; duoc nap qua Rg, va ¢6 chiéu nhu hinh 2.1b —
dién ap trén tu C1, Ve (dién ap trén tu Cy) ting dan. Ma VBE2 = V¢, — Ve cling ting
dan dén lac nao d6, VBE2 du 16n Q. dan lic nay tu C, dit dién ap Aam vao mdi ndi BE
cua Q;— Vee1<0 lam Q1 '[é'[.
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Hinh 2.1c

Khi mach & trang thai Q; tat, Q, din mach & hinh 2.1a tr thanh hinh 2.1c — V1 =
Ve, Voz = 0V. Lic ndy tu C; xa nang luong qua méi ndi BE cia Q. Sau dé nap ning
lugng tir ngudn qua Rer va méi ndi BE cia Qy, dién ap trén tu dao chiéu va ting dan,
dong nap qua tu Is; con duge cung cap tir ngudn qua Re,. Vi vay Q. van dugc duy tri ¢
trang thai dan cho du tu C; d3@ duoc nap dﬁy. Mait khéc tu C; dugc nap boi RB1 va Q2
dan dén dién ap trén tu C,, Vo ( dién ap trén tu Cp) ting dan. Lac ndy Veer = Ve —
Vge: ciing ting dan dén lic nao d6 dii 16n 1am Q1 dén , dong thoi tu C; dat dién ap am
vao moi ndi BE cta Q, — Ve, < 0 1am Q, tit.

Nhu vay, lac dau Qi dan ,Q, tat sau mot thoi gian mach tu ' dong d6i qua trang thai
Q; tit, Q2 dan chu ky dugc 1ap lai. Vi vay khong co trang thai 6n dinh nén duoc goi 1a
mach dao dong bat 6n. Dang song tai cac chan hinh 2.2.
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Hinh 2.2
Tinh Chu Ky Xung
- T =Txy + Txo. Llc ndy Tx; 1a thoi gian tu C, xa dién qua méi ndi RB1, Tx,
chinh la thoi gian tu Cq x4 va nap qua Ragy, ta c6 cong thic:
Vc(t) = 2.Vcc. gttt , vO1ts = Rgy . Cy
Tai thoi diém Txy, tu C; xa dién tir -Vee 18n 0(v) (b6 qua Vae) 12

T
Vee = 2Vee. e Tx1/tf ’ — X1/ tf =2, = t_Xl =In2
f

=Tx; =ts. In2 = 0,69 Rg1.C,
Tuong ty ta cling tinh duoc T, dugc tinh theo cong thirc sau:
TX2 = 0,69 Rgz.Cl
1

— chu ky dién ap ra: T =0,69 (ReiCz +Re2C1) , Tan sé dién apra f = =

Trong mach da hai bat 6n ddi xtng ta c6: Res = Rez =RgvaCy = C;=C
Vay chu ky dao dong la: T=2x0,69 .Rg.C=1,4Rg.C (5)
+ Bai tap
Thiét ké mach da hai phi én theo cdc théng sé ky thudt sau: Ncc = 12V, dong dién tdi
qua cwce la I, = 100mA |, ¢6 =100, tan sé dao dong la f= 1kHz.
Gidi:
Mach da hai phi én la logi doi xirng.
- Tinh dién tro RC: khi transitor chay bdao hoa sé co VC = VCE = 0,2V, Ic = 1. = 10mA.
Dién tro Rc dwoc tinh theo cong thirc
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Vee =Vee  12-0,2

R. = ~1,2KQ
IC
Tinh dién tré Rg, dé transistor chay bdo hoa thurong chon hé sé bdo hoa la K= 3, ta ¢6 :
I, = kle _319 5 3ma
B 100

Dién ap phdn cuc cho transistor chay bdo hoa la Vs = Ve = 0,8V

Rgy = Rg, = Yeo ~Vee _ 12_2’8 =37kQ

I ,

Chon trj sd tiéu chuén 1a Rg = 39kQ
Tinh tri s6 tu C, ta c6 cong thire tinh tan s6 cia mach da hai phi én déi ximg la:
1 1 1
= = C = =
1,4R,C 1,4R,.f 1,4.39.10°.10°
= C =0.018uF
1.2. Mach dao dong da hai dung IC 555
1.2.1. Ciu tritc IC555
So db bén trong ctia IC555(xem hinh 2.3)

Vé co ban, IC 555 gém 2 mach so sanh diéu khién trang thai cua FF c6 hon 20
Transistor va nhiéu dién tro thuc hén chic nang, tur do 1ai transistor xa
(discharge) va tao xung nhay diéu khién dién ap & ngd ra.

- Churc nang mot s6 chdn dwoce mé ta nhw sau:
+ Chan 1: GND ( nbi dat)

+ Chan 2: TRIGGER (kich khéi), diém nhay mrc véi %Vcc:. Khi dién ép &

chan nay dudi %VCC thi ngd ra Q cua FF xudng [0], gdy cho chin 3 tao mot trang

thai cao.

+ Chan 3: OUTPUT (ra) thudng ¢ muc thap va chuyén thanh mirc cao trong
khoang thoi gian dinh thi. Vi tang ra tich cuc & ca 2 chiéu, nd c6 thé cip hodc hut
dong dén 200mA.
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Hinh 2.3: So d6 1C555
+ Chén 4: RESET khi dién ap ¢ chan nay nhé hon 0,4V: chu ky dinh thi bi
ngat, dua 1C555 vé trang thai khong c6 kich. Pay 1a chic ning wu tién dé 1C555
khong thé bi kich trir khi RESET dugc giai phong (>1,0V). Khi khong sir dung ndi
chéan 4 1én Vcc.
+ Chan 5: Control Voltage (dién ap diéu khién), bén trong 1a diém %Vcc.

Mot dién tré ndi dat hodc dién 4p ngoai c6 thé dugc ndi vao chan 5 dé thay doi cac
diém tham khao (chuin) ctia comparator. Khi khong st dung cho muc dich nay, nén
gan 1 tu ndi dat > 0.01 uF cho tat ca cac tng dung nham dé loc cac xung dinh nhiéu
ngudn cap dién.

+ Chan 6: Threshold (ngudng) diém nhay mutc vdi Vcc. Khi dién ap & chan
nay > %VCC. . FF Reset 1am cho chéan 3 ¢ trang thai thép.

+ Chan 7: Discharge (X4) cuc thu cua transistor, thuong duge dung dé xa
tu dinh thi. Vi dong collector bi gigi han, né co thé dung véi cic tu rat 16n
(>1000uF ) khong bi hu.

+ Chan 8: VCC dién 4p cip ngudn co thé tir 4,5 dén 16V so voi chan mass.
1.2.2. Mach dao dong da hai dung IC 555(hinh 2.4)
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' 9 vee

R1
4| 8) 555
Reset Vcc
! Discharge t Vout
R2 6
Threshold 5
2 cv
Trigger
i L 01uF
C T 1 N

Hinh 2.4: Mach dao dong da hai dung IC 555

- Trong mach trén chan ngudng (6) duoc nbi v4i chan nhd (2), va 2 chan nay co
chung 1 dién 4p trén tu 1a UC. D¢ so véi dién 4p chuan 1/3 Vee va 2/3Vee ciia 2 bd so
sénh 1 va 2 ¢ 16i vao ctia IC555.

- Ty 0.01 pF nbi chan 5 v&i dat dé loc nhidu tan s cao co anh hudng dén dién ap
chuan 1561 vao 2/3Vce. Chan 4 duoc ndi 1én ngudn Vee dé khong st dung chirc ning
Reset 1C555. Chan 7 duoc ndi véi dién trd Ry va R, dé tao duong phong nap cho tu.
Chén 3 ¢ dang xung vudng, ¢ thé ndi qua tré voi Led chi thi c6 xung ra (voi diéu kién
tan s6 dao dong mach < 20 Hz) do tan s cao thi khong quan sat dugc dén Led sang toi.
Dang song tai chan 2 va 3(hinh 2.5)

4

A ‘ i \
\":(” ' ¢ : j » 1
' ' '

Val(t)

v

Hinh 2.5: Dang song
1.3. Mach dao dong da hai dung cong logic.
1.3.1. Mach Ring Oscillator
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‘Mach da hai khong on don gian st dung cong dao 13 mach Ring oscillator bao
gdm N cong ddo dugc ghép noi tiép nhu hinh 2.6 (v6i N 1€)

P

Hinh 2.6. Mach da hai khong 6n Ring oscillator
Chu ky T dwoc tinh nhu sau: T = 2 N tpd
Trong do: - tpq : 12 thoi gian tré
Véi gia st rang thoi gian tré ctia xung 1én va xudng cua céng dao 1a bang nhau
va bang tpd. Vi tyg c6 thé thay ddi theo nhiét 6, nha ché tao nén chu ky T trén c6 thé
thay doi.
1.3.2. Cac dang mach dao dong Schmitt Trigger.

- Mach 1, hinh 2.7
R

A © V0D
D ' EL: ouT
C = J_]_J—
GND
oy
Hinh 2.7. Pa hai phi 6n Schmitt Trigger
Dac tuyén cong ddo Schmitt trigger va dang song (hinh 2.8 a, b)

; W Vp
utput I b < 74HC14
voltage 44 _
) 3 VDD-5\{
Ta=25C
2
1 v
00 T l‘ T T "l_

1 2 3 4 5
Input voltage (V)

Hinh 2.8a. Pic tuyén céng Schmitt trigger
Tan sb dao dong duoc tinh toan theo cong thic sau :  f=1/T = 1/RC
Gidi thich:
- Gia str ban ddu V¢ = 0 nén Va = 0 din dén ngd ra B ¢ muc 1.
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- Vg =1 s& nap dién cho C qua R. Khi V¢ dat ¢én Vp thi ngd vao cong dao dat
muc logic 1 va ngd ra 1a muc logic 0, lic nay tu xa di¢n qua R va dién ap trén ty
giam dan dén Vy, tai Vy ngd vao cong dao chuyén xudng mirc 0 va ngd ra muc 1
tuc thoi.

R
AWy

1l
1
<o

/77
Hinh 2.8b. Dang séng tai diém A, B

- Mach 2, (Hinh 2.9)

< VDD
ouT
Rp§ R c I _’__I—
ST T GND

e

Hinh 2.9: Pa hai phi 6n Schmitt Trigger
Dang song cua mach logic (hinh 2.10)

A B C D
| AAA—]IC
C Rp
R
FPowar ON
Pl
o i 3 = ~
V'",._-xb____/;___\-\- ——_,;__,-._:‘\.\.»_
L~ L
D
VIHE = o = e = = o = = = = e e S -
- - - ~ -
D

Hinh 2.10. Dang séng tai cac diém A, B, C, D.
Tan sb dao dong f= 1/(2.2RC)
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Gidi thich:

Tai thoi diém dau gia st ngd ra IC 1 & muc cao va ngd ra IC2 & muc thip Va =
VB =1.

Khi tu C nap dién, dién ap Vg giam dan, toc d6 giam dugc quyét dinh boi tu C
va R. Vryla dién ap ngudng cua IC,

Pién trd Rp dit vao mach nham muc dich chdng lai qua dong tai ngd vao IC 2
va dugc chon khoang 10 dén 100K.
- Mach 3 (hinh 2.11)

Mach da hai phi 6n d6i xting

-
D

=2

=l
s

o)

R2 >
__J\N\( ‘

Hinh 2.11. Pa hai phi 6n d6i xtng

Hai tu C 1a mach hoi tiép duong dé tao dao dong. Cac dién tré R1, R2, R3 dugc
chon dé duy tri dién ap ¢ ngd vao ctia 2 cong gan muc dién ap ngudng nén khi tu
dién nap x4, dién ap ngd vao dao dong trén muc di€n 4p ngudng lam dién ap ngod ra
dao dong gitra hai mac 0 va 1.

Gia su tai thoi diém dau Q=0 va /Q=1, tu C1 nap tao dong qua R1 lam dién ap
ngd vao cong 1 & mirc cao. Khi tu C1 nap day thi mat dong qua R1 dan dén ngd vao
cong 1 xudng 0 va /Q=1. Ty C2 lic nay nap dién qua R2 din dén ngd vao cong 2 &
muc cao va ngd ra Q=0. Qua trinh cu tiép tuc. Pién tré R1 thudong chon béng R2.
Tan s6 dao dong dugc tinh theo cong thic:

1
F =R rHC
Mach chi thich hop cho céc tan s cao.
1.3.3. dang mach dung OpAmp (hinh 2.12)
Dang mach 1:

R
hTATAY -
+
Vv Vra
A "
R1 ? R2
Hinh 2.12

Dién tro' R = R1//R2 1am giam dong dién Offset dé hoat dong gan v6i OpAmp 1y
tudng, nham muc dich lam cho mach hoat dong 6n dinh hon.
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Ta co:
VvV, =V, R _ v, va V_=-V, khi d6 V, >V, thi V, =-V.

r

R +R,
Do dé V, ==V R _ _Av, day 1a ngudng kich muc thap
R +R,
Khi d6 Vy < V. thi Vi =+V, do do V. =+V — 32— Ay,
R +R,
Dang song vao — ra.
s
=V = ¥y [

v'\f

vl L

AV \/ \

-V
Hinh 2.13
Quan hé vao —ra: khi v, > AV thi v, = -V, khi v, < AV thi v; =+V
& Vra
-
-A\ 0 +A\V Vv
Hinh 2.14

Nhén x6t: hai trang thdi cia Schmitt Trigger twong 1ing véi mire dién thé bao hoa
duong =V va bdo hoa dm —V cua ngo ra bo khuéch dai thudt toan. Dang song ngo vao
duwoc siea thanh xung chir nhat.

Dang mach 2:
R
Vv AWV

) ~Vra
+

R1 R2

Vref AM————=WA—
Hinh 2.15
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Tac: v.=Vy, V.=V — v R hi V> v, thi Vi = -V.
R +R, R +R,

Doddé v, =-Vv RlRiR + RlRlR V.., =—AV +B day la ngudng kich muc thap
+ 2 + 2

Khl Vv < V+ thi Vra = +V. DO dé V+ :V

Rl Rl
+
R+R, R+R,
Quan hé vao —ra: khi v, > - AV + B thi v, =-V, khi v, < AV+ B thi v, =+V
Vr
y

Veer =AV +B

Re f

+V
-AV+£1

>V,

AV +B

Hinh 2.16
2. Mach da hai don on

- Muc tiéu:Trinh bay va phdn tich cac dang ciia mach da hai don 6n dimg Transistor,

IC 555 va dimg cong Logic wu nhwoc diém ciia méi logi

Khi mach hoat déng & ché d6 nay, néu khong cung cap dién ap diéu khién tur
bén ngoai thi bo dao dong da hai nam ¢ trang thai 6n dinh. Khi ¢6 xung diéu khién,
thuong 1a cac xung kich thich c6 do rong hep, thi né chuyén sang ché d6 khong 6n
dinh trong mot khoang thoi gian r16i trd lai trang thai ban dau va két qua ngd ra cho

ra mot xung.

Thoi gian b dao dong da hai nam ¢ trang thai khong 6n dinh dai hay ngan 1a
do cc tham s6 cua mach quyét dinh. Ngd ra cua bd dao dong da hai don 6n c6 mot
trang thai 6n dinh (hoic & muc cao hoidc muc thap). Mach nay con co tén goi 1a da

hai doi hay da hai mot trang thai bén.

Xung kich tir bén ngoai c6 thé 1a xung gai nhon am hoac dwong, chu ky va bién

do do mach quyét dinh.
2.1 Mach da hai don 6n dung Transistor
So d6 mach dién co ban hinh 2.17
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Vcec \Vce

Rc2
Vra2

Pay 1a dang hai mach ngat dan ghép véi nhau. Cuc B caa T; ghép DC vdi cuc
thu cua T,. Cuc B cua T, ghép AC véi cuc thu cua T; (qua tu C).

Mach duoc thiét ké sao cho & ché d6 T tit va T, dan bio hoa. Ngudn Vgg phan
cuc nghich méi ndi BE cua Ti, do d6 Ty tat khi chua cé tac dong bén ngoai. Con T,
dan bao hoa nhod cuc B cia nd dugc cép dién thé duong tu nguén Vece.

Ta thay T, dan bao hoa vi céc gia tri R1 va Rco duoc chon dé théa man diéu
kién B3 Ig > lcpn

Do vay ¢ trang thai bén thi Vr = Vegapn = 0

Do ghép truc tiép vol T, qua Rz nén Vi1 = Vceoon < VREL

Khi T, dan bdo hoa thi tu C nap dién qua Rc1 va qua méi ndi BE2, gia tri gan
dat dén 1a ve = Vee - Vee2~Vee (h‘lnh 218)

Rc1

Hinh 2.18

Khi kich mot xung duong vao vv cuc nén cua Ty, lam T, d6i trang thai tyu tat
sang dan bido hoa. Luc nay thi tu C phong dién qua mdi ndi CE cua T, sy phong
dién nay 1am phan cyc nghich méi nbi BE cua T, do d6 T tat. Dong cuc thu cua T
1a Ic, giam xudng bang 0. Toan bd dong qua RC2 s& chay hét vao cuc nén cua T dé
duy tri trang thai bio hoa cua T1. Pay 1a trang thai khong bén cua mach.

That vay, ngay sau khi tu C xa dién xong thi n6 dugc nap dién lai qua R; va
CE;. Vi thoi hang 1a R;C. Dién thé cuc nén cia T luc ndy ting dan do cuc duong
cta tu C dit vao n6 va khi dat gia trj 16n hon V » thi T, bat dau dan lai. Trong luc
ndy, cung voi su ting cua dong Ic, (do dong lg; ting dan), dién ap v, giam xudng
gan bang khong, tirc dién thé tai cuc nén cua T; bang khong, lam T; tat. Nhu vay
mach dd tré vé trang thai ban dau voi Ty tit va T, bdo hda v, = Vcean. Trong
khoang thoi gian ngdn, tu C s& nap tré lai tir ngudn Ve thdng qua Ry va mébi ndi BE
cia T dang din dé co dién 4p x4p xi bang Vcc . Mach cho doi xung kich méi.

2.2. Mach da hai don 6n dung IC 555 (hinh 2.19.)
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R % LMS55
4 8
= vce
o bl ¢ SN
Vien OUTPUT
> 2 m
8 cv
THR GND
C D 1
1 rT\ 0.1uF
Hinh 2.19.
eDang song tai chan 2, 6 va 3 (hinh 2.20)
;Vcc """""""" i; """"""" f-m-eemmmmmeaa-
Ve(t)
T
Walt)
-t
A ; e
Walt)
= L

Hinh 2.20

3. Mach da hai ludng 6n
- Muc tiéu:Trinh bay va phén tich cdc dang ciia mach da hai lwéng 6n dimg Transistor,
IC 555 va ding cong Logic wu nhwoe diém ciia méi logi.
3.1. Mach da hai luégng on dung Transistor (hinh 2.21)
Mach dao dong Iu:G’ng on hay con goi 1a mach dao dong pai trang thai bén.
Trong d6,mach dugc thiét ké sao cho Qi va Qz lIam viéc ¢ vung dan bao hoa.
% Nguyén ly hoat dong:
Gia st ban dau QI dan, Q2 tit, mach & hinh 2.19a trg thanh nhu hinh 2.19b. Lic
nay, dong
lg, = Vee —Ver
Reo + R,
tai cuc B cua transistor Q; 1am transistor Q; tiép tuc din. Pong thoi, dong Is2=0 tai
cuc B cua transistor Q, l1am transistor Q; tiép tuc tit. Do d6, néu khong c6 tac dong
bén ngoai thi Q; van din, Q. van tit. Vi vay, trang thai Q; dan, Q. tat 1a trang thai
6n dinh ctia mach.
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Pé thay d6i trang thdi ta cdp mot xung 4m vao Vi, lam Vge<0 =Q
ngung dan lam dién thé tai Vo1 16n = Vger da 16n =Q, dan, tro thanh nhu hinh
2.19c.

Hinh 2.21

Vcc _VBEZ
Rei + R,
dan. Pong thoi, dong Ig; = 0 tai cuc B cua transistor Q; tiép tuc tat. Do d6, néu khong co

tac dong bén ngoai thi Q, van dan, Qs tat 1a trang thai on dinh cua mach.

Pé thay doi trang thai ta cap mot xung dwong vao Vi, 1am Vg do 16n =Qq
dan lam dién thé tai Vo; ~0V=Vee2~ 0V = Q. ngung din. Tir nguyén 1y hoat déng &
trén, mach & hinh...,c6 2 trang thai 6n dinh. Vi vay, mach dugc goi la mach dao
dong ludng 6n.

Dang dién 4p vao, ra cia mach ludng 6n (hinh 2.22)

Luc do, dong lg, = tai cyc B cua transistor Q. lam transistor Q; tiép tuc
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Hinh 2.22
3.2. Mach da hai ludng 6n dung IC 555
3.2.1. So' @6 mach (hinh 2.23).

IC 555 duoc thiét ké don gian bao gdm b so sanh dién 4ap, flip — flop va transistor
dé xa dién. Tuy cau tao don gian nhung né 1a linh kién quan trong va duogc sir dung rong
rai trong ki thuat dién tir.

Ba dién tré dugc ndi ndi tiép v6i nhau va ndi véi dau vao nguén Ve, bo nguén
Vcc chia dién ap cho ba dién tré nay. 1/3 di¢n ap VCC dugc chan duong cua con opamp
thir nhat (COMP1) va 2/3 dién ap Vce duoc dua vao chan 4m cua con opamp tht hai
(COMP2). Khi dién ap vao chan Trigger (chan 2 ctua IC 555) nho hon 1/3 dién ap Ve,
chan S cua flip — flop chuyén sang muc cao va flip — flop set. Khi dién ap chan
THRESHOLD (chéan 6 cua IC 555) 16n hon 2/3 Ve thi chan R duoc tich cuc va dugc
reset.
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YOLTAGE
THRESHOLD

TRICGER

LR L B A .....#...l.....

GROLND  RESET

Hinh 2.23. So d6 mach IC 555
3.2.2. Giai thich hoat dong (hinh 2.24)

Gia str khi dugc cung cap dién ap Ve, ngd ra Q cua flip — flop 1a tich cuc (H) con
ngd ra /Q & muc thap (L). Do d9, transistor tat, dong dién tir Vce qua Ra va Rb dén tu
dién C. Tu C nap dién. Pién ap tai diém X ban dau 1a OV. Vi dién ap Vx < Vi (cua
COMP1) nén chan S cua Flip — flop trd thanh tich cuc (H) — ngd ra Q cling tich cuc
(H)— /Q& mure thip (L). Mit khac, vi Vx < Vo (COMP2), ddu ra COMP2 muc thép (L),
flip — flop hoat dong 6n dinh & ché do nay.
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Hinh 2.24. Hoat dong cua cac chan IC 555

Pién ap Vx giam khi tu xa, khi Vx < Vi,dau ra cia COMP1 tr¢ thanh tich cuc (H)
— chan S cua flip — flop cling tich cuc. Ngo ra Q cua FF 1a muc cao, nguoc lai Q 1a
murc thap. Do d6, transistor tat, tu ngimg xa, dong dién chay qua tu, tu lai nap, dién ap
Vx tang dan. Qua trinh dugc 1ip lai nhu lac dau. Khi tu dién nap, nd nap qua 2 dién tro
Ra va Ry, con khi x4, tu chi xa qua Rp. Nhu vay thoi gian nap va thoi gian xa 1a khac
nhau, tin hi¢u dao dong khong déu. Dé lam gidm sy khac nhau do, thong thuong ta chon
Rp >> R, (Ra #0)..

4. Mach Schmitt-trigger

- Muc tiéu: Trinh bay nguyén ly hoay dong va phan biét cac dang cuia mach Schmitt-
trigger, ciing nhw ng dung ciia méi dang mach.

4.1. Mach Schmitt-trigger dung Transistor

e Dang 1:
I

I

=

=1 ]—I:: ~out

Ay

Hinh 2.25 Schmitt trigger dung Transistor
Trong so d6 mach hinh 2.25, hai transistor Ty, T duoc ghép truc tiép va co
chung Re. Dé ¢o dién ap ra 1a xung vudng thi hai transistor phai chay & ché do bao
hoa, ngung dan. Khi T; ngung din s& diéu khién T, chay bdo hoa va nguoc lai khi
T1 bdo hoa sé& diéu khién T, ngung dan.
Ngudng cao va ngudng thip cua mach.
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_ VCC —V,

U .1 =V, CEra.RE+O.8
J R., + Re
V.. -V
Ungz =V, = cc CEra R¢ +0.8
R.; + Re
eDang 2:
Vee Vee

[ ]

Rc2

; il L Vra

RbS SRe
=0

=
—-‘
ik
X
T

Hinh 2.26

- Mach hinh 2.26 bao gém hai Transistor T1 va T2, cac dién tré phan cuc
tinh. Pién trd Re tao phan hdi, tu C (ning lugng tich lily trong tu s& lam phan cuc
mbi néi BE cua T, nhanh hon).

- Mach duoc thiét ké sao cho ¢ trang thai binh thuong T1 tat T2 din bdo
hoa.Trong hai trang thai phan biét cua mach thi mdi trang thai (mg véi mot
Transistor dan va mot Transistor tt.

Giai thich nguyén ly hoat dong

- Khi Vv =0, T1 tit, dong Ic; = 0, toan bd dong Irci qua R va Rg dén cuc B
cua T2, lam T2 dan bdo hoa. Déng thoi tai cuc E cua T1 ¢6 dién ap Ve = Iean.Re,
lam T tiép tuc tat. Ta co Vr = Ve = Ve + Vceapn.

- Su chuyén d6i trang thai s& dién ra khi tin hiéu vao vuot qua mirc ngudng
kich trén (twong Gng v6i Ve ¢ trang thai nay), nghia 1a Vv = Ve. Luc nay T1 bat
dau din, dong Ic; tang 1én lam dong Ig, giam. Va nhd qua trinh hoi tiép qua dién tro
Re lam T, tat, do d6 v, = Vce. Néu tiép tuc ting Vv 16n hon nira thi T1 din bdo hoa
sau thém, con mach van khong d6i trang thai.

- Khi T1 dang din, T2 dang tit, dé dua mach vé trang thai ban diu can phai
giam tin hiéu vao V, xubng dudi ngudng kich dudi. Lic d6 dong Ic; giam manh,
nén dién thé cuc thu cua T1 ting lén, 1am Vg, ting. Va nho tac dung cua hdi tiép
qua Re , qua trinh nhanh chong dua dén T1 tit va T2 dan bao hoa. Taco : Vr = Ve
+ Vce2bh .

4.2. Mach Schmitt-trigger dung cong logic (hinh 2.27)
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Vin
AM—4 /Q
R1

Hinh 2.27
Ky hiéu va dic tuyén ciia cong NOT Schmitt trigger (74HC14) (xem hinh

2.28)
Output | : YN IUP 74HC14
voltage . VoD=5Y

W Ta=25C

out

d
—

&

1 2 3 4 5
Input voltage (V)

L=]

Hinh 2.28
Bai tap:
Bai 1: Cho mach hinh 2.299, véi nguén cung cdp Vee =9 + V
a). Giai thich hoat dong ctia mach, v€ dang song V¢ va Vour
b). Ttr dang séng & trén, tim biéu thic chu ky T ctia Vour
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Hinh 2.29
Bai 2. Thiét ké mach da hai bat 6n dung Opamp.
a). V& mach, giai thich hoat dong cua mach, vé dang séng V¢ va Vour .
b). Ttr dang séng & trén, tim biéu thic chu ky T ctia ngd ra Vour. Xéac dinh gia tri
cac linh kién dé mach c6 tin s ngd ra f=5Khz; hé sb cong tac ¢=70%; V, =0V
Bai 3. Thiét mach va tinh mot mach dao dong don on co bién do ra tir (ov dén +
5V) va d6 rong xung Tx= 1 gidy
a) V& dang mach va giai thich.
b) Tinh toan gia tri cac linh kién.
Bai 4. Cho mach hinh 2.30
a). Giai thich hoat dong ctia mach, v€ dang song V¢ va Vour .
b). Ttr dang séng & trén, tim biéu thic chu ky T ctia ngd ra Vour
¢). Tinh toan thiét ké mach dé ngd ra nhu sau

V,

()
|
1
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-

5\---

7 g '
i 0,125ms  10,025ms
R
A'AA%
74HC14
= S
Hinh 2.30

Bai 6. Cho mach hinh 2.31

Vour

a) V& dang song tai diém F va dang song ngd ra khi P1=5K
b) Lap lai cdu a voi gia tri bién trd P1 ¢ vi tri min va max
¢) Lap lai cau a néu tiép diém J1 duogc noi lai
d) Lip lai cdu a néu dit vao chan 2 tin hiéu c6 tan sé 1khz
e) Nhan xét gi néu ting tan so tin hiéu cau d
f) Tim trang thai cdm cho mach

o*BV
R3
1K
a J
D1
R6 1N414B
P2 1M
10K 4 d
1 R VCC
1‘
E | pbis
R4 aQ -——[ouTRuT
2.2K é
cs
InF
mE— — ~—2{ 1R "
i 8 cv
3| F THR GND
T J2 CMB86 _
C c C7 —T~ cCs8
0.1uF 0.1uF 0.47u 0.1uF
Hinh 2.31

Bai 7: Cho mach hinh 2.32
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1K
10K P1 4 a8 U33
Reset “cc
Output [m]
E
L4 Discharge Ccv 5
22K

176 Threshold
— F 2

T Trigger h— 0.1 uF
0.47 uF |l o1uF

T T °ee

Hinh 2.32
a) V& dang song tai diém F va dang song ngd ra khi P1=5K
b) Lap lai cdu a véi gia tri bién trd P1 & vi tri min va max
c) Laplaicaua néu tiép diém J1 duoc ndi lai

Thuwe hanh: MACH DAO DONG
Muc dich yéu ciu

Tao cac k¥ nang sit dung may dao dong ky dung phuong phép, an toan khi st dung
va trinh ty van hanh.

Do cic mach dong da hai dung Transistor , IC 555 va Op-amp dé vé cac dang song
ngo ra vao trén cac mach, cac gia tri bién do, gia tri dinh ctia cac ngo tin hi¢u.
Cic thiét bi sir dung
- Dao dong ky; Ngudn phat song am tan; Pong hd VOM, Day do dao dong ky (2 day),
Day tin hi¢u may phat song.
Cac budc thuc hanh
I. Mach dao dong da hai dung transistor
1. Mach dao dong luwdng 6n

% Lan 1:

Hady rdp mach nhu hinh 2.33 véi RC1= RC2 = 1KQ; RB1= RB2 = 47kQ ;
R1=R2=560Q; C= 1uF; R=220Q;

Piéu chinh ngudn tin hiéu 13 xung vudng don cuc co bién d6 5V, f=
200Hz cip vao Vi.
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Vol

Hinh 2.33
bo va vé VBEI (kénh 1) & Vol(kénh 2) vao hinh 2.34.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100/ . 1
20 ]
10 ey -
0% :
Hinh 2.34
Do va vé VOI ( kénh) va V02 ( kénh 2) vao hinh 2.35
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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Hinh 2.35
% Lan 2:
Hay rap mach nhu hinh 2.36 RC1= RC2 = 1KQ; RB1= RB2 = 47KQ; R1=R2=560€;
C= 1uF; R=220Q;

VCC
A
d
: )
> Re1 Ro2
5 5
- aTave APave -
Vol :I— R1 ><~ R2 —K Vo2
!
! Rb1> > Rh2 e
5 5
L L L

Hinh 2.36
- Piéu chinh nguén tin hiéu la xung vudng don cuc c6 bién d 5V, f = 200Hz, cép
vao Vi
- bo VBE1 (kénh 1) & Vol(kénh 2). Do Vol(kénh 1) & Vo2 (kénh 2).
- Nhan xét gitra lan 1 va lan 2, khac nhau nhu thé nao tai sao?
% Lan 3:

Giit nguyén mach dién & 1an 2. Po dién ap trén hai dau cua dién tré R (kénh 1) v& vao
hinh 2.37.
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Thao diode D ctia mach, do dién ap trén hai dau cua dién trd R (kénh 2) va vé vao hinh
2.37
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%

Hinh 2.37
- Nhan xét su khac nhau khi thao diode va khi chua thao diode, tai sao?

¢ Nhan xét:
1/. Khi Q1 din VOI bang bao nhiéu Volt? Khi Q1 tit VO1 bing bao nhiéu Volt? Tai
sao?



2. Mach dao dong dom 6n

% Lan 1:
Hay rap mach nhu hinh 2.38 RC1= RC2 = 1KQ; RB1= RB2 = 47KQ; R1=R2=560Q;
C= 1uF; R=220Q; Vcc = 12V.

\r%c
| 1 1
; Re1 ; ,<, Re2

Hinh 2.38

Piéu chinh ngudn tin hiéu 1a xung vudng don cuc cé bién d6 5V, f= 200Hz cip vao
Vi.
Po va vé& VBEI (kénh 1) & Vol (kénh 2) vao hinh 2.39

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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Hinh 2.39
Do va vé Vol(kénh 1) & Vo2 (kénh 2) vao hinh 2.40
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1["]::::
o0

10
0%

Hinh 2.40
% Lan 2:

Hay rap mach nhu hinh 2.41 v61 RC1=RC2=1KQ; RB1=47KQ, R1=560Q2; C2= 1uF;
C=0,1 pF;
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Hinh 2.41
- Pbiéu chinh ngudn tin hiéu 1a xung vudng don cuc c6 bién d6 5V, f= 200Hz cip vao
Vi
- Po VBEI1 (kénh 1) & Vol(kénh 2). Po Vol(kénh 1) & Vo2 (kénh 2).
- Nhan xét gifra lan 1 va lan 2, khac nhau nhu thé nao, tai sao?

* Lan 3:
Rap mach dién ¢ 1an 1. Po dién ap ¢ Cathode (cuc am) cuia diode (kénh 1) vé& vao hinh
2.42
Hé Cathode (cuc am) cua diode voi cuc B cua Q2, do dién ap ¢ Cathode (cuc am) cua
diode (kénh 2) va v& vao hinh 2.42.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
1O g
Q0 g
10 %
0% ]
Hinh 2.42

+» Nhan xét:
1/. Khi Q1 din VOI1 bang bao nhiéu Volt? Khi Q1 tit VOI1 bang bao nhiéu Volt? Khi
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Q2 dan VO2 bang bao nhiéu Volt? Khi Q2 tit VO2 bang bao nhiéu Volt? Tai sao?

3. Mach dao ddng bat on

% Lan 1:
Hay rap mach nhu hinh 2.43, RC1= RC2 = 1KQ; RB1=RB2 =47KQ; C1 = 1uF; C2 =
0,1uF; Vec =12V
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Hinh 2.43
Do va vé VBE1 (kénh 1) & Vol(kénh 2) vao hinh 2.44.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100 +————————————— E
90 ]
1'] +———t +———+ E
0% ]
Hinh 2.44
Do va vé Vol(kénh 1) & Vo2 (kénh 2) vao hinh 2.45
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
wol 1 :
90 ]
1'] +———t +———+ E
0% ]
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Hinh 2.45

% Lén 2:
Hay r4p mach nhu hinh 2.46 RC1= RC2 = 1KQ; RB1=RB2 = 27KQ; VR =50KQ; Cl1=
IuF; C2=0,1 puF ; Vcc = 12V.
U%c

1
VR < J
% Ret %" S
< it § Rc2
“ Rb2 <
< > C2
Ly
Vol Vol
— @
C‘!1
Hinh 2.46 '
Po va v& VBEI (kénh 1) & Vol(kénh 2) khi VR & gié tri nhé nhat vao hinh 2.46.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

]-["]::::
90

10 ———+
0%

Hinh 2.46
- Tinh tan s6 dién ap ngd ra theo hinh 2.46.

- Tinh tan s6 dién ap ngd ra theo Iy thuyét.

77



Po va vé VBE2 (kénh 1) & Vo2(kénh 2) khi VR & gia tri 16n nhét vao hinh 2.47

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100 g
o0 ]
10 ;
2o 3
Hinh 2.47

- Tinh tan s6 dién ap ngd ra theo hinh 2.47.



% Lan 3:
Hay rdap mach nhu hinh 2.48 RC1=RC2 = 1KQ; RB1= RB2 =27KQ; VR = 50KQ; Cl1=
IuF; C2=0,1 uF ; Vcc = 12V.

Rec1
Rcz2

AVAVA

Vo2
Q2

Hinh 2.48
Do va vé VBE1 (kénh 1) & Vol(kénh 2) khi VR & vi tri X vao hinh 2.49.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

]-["]:::: b
90

]-']l::::l::::l:::l:
0%

Hinh 2.49
- Tinh tan s6 dién ap ngd ra theo hinh 2.49.



-bo vavé VBE1 (kénh 1) & Vol(kénh 2) khi VR ¢ vi tri Y vao hinh 2.50.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1':”]::::
90

10 L
0%a

Hinh 2.50
- Tinh tan s dién ap ngd ra theo hinh 2.50.



+»» Nhéan xét:
1/.Khi Q1 dan VOI béng bao nhiéu Volt? Khi Q1 tit VO1 bang bao nhiéu Volt? Khi
Q2 dan VO2 bang bao nhiéu Volt? Khi Q2 tit VO2 bang bao nhiéu Volt? Tai sao?



I1. Mach dao dong da hai dung Op-Amp
4. Mach Schmitt Trigger
& Lan 1:

Hay rap mach nhu hinh 2.51 v&i R1=R2=10K€Q; +Vcc=+12V.

Voo
[ i VO
L

A o
R2
Vo
iﬂll
Hinh 2.51 '

Piéu chinh ngudn tin hiéu 1a xungtam gidc c6 bién d6 10V, f=1KHz cip vio
Vi,
Po va vé€ Vi (kénh 1) & Vo (kénh 2) vao hinh 2.52.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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90
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Hinh 2.52

bo va vé Vi(kénh 1) & V+(kénh 2) vao hinh 2.43.

Kénh 1:

- Time/Div:
- Volts/Div:

Kénh 2:
- Time /Div
- Volts/Div

]-["]:::: o A R

90

]-']l::::l::::l:::l:

0%

Hinh 2.53
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+ Lan 2:
Thuyc hién nhu 1an 1 nhung diéu chinh ngué)n tin hiéu la song sin c6 bién do 10V,
f=2KHz cap vio Vi.
Do vaveé Vi (kénh 1) & Vo(kénh 2) vao hinh 2.54
Kénh 1: Kénh 2:
Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1':”]::::
90

10 s
0%a

Hinh 2.54
bo va vé Vi(kénh 1) & V+ (kénh 2) vao hinh 2.52
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
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Hinh 2.52
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«» Lan 3:
Thuc hién nhu 1an 1 nhung thay R1=10KQ, R2=33KQ va diéu chinh
ngudn tin hiéu 1 xung tam giac ¢ bién d6 10V, £=3KHz cap vao Vi.
bo vav€ Vi (kénh 1) & Vo(kénh 2) vao hinh 2.53
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%

Hinh 2.53
bo va vé Vi(kénh 1) & V+(kénh 2) vao hinh 2.54
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1':”]::::
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Hinh 2.54
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< Lan 4:
Hay rdp mach nhu hinh 2.58 v&i R1=10 KQ, R2=20 KQ , +Vcc=+12V.

R2
—/\/\s
Ve
Vi Ri1 }
| WA\ \— E— Y Vo
SRR S—

Hinh 2.58
Piéu chinh ngudn tin hiéu 1a xungtam gidc c6 bién d6 10V, f=1KHz cip
vao Vi.
bo va vé Vi (kénh 1) & Vo(kénh 2)vao hinh 2.49

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100/, .. :
90 ]
1'] +———t E
0% ]
Hinh 2.49
bo va vé Vi (kénh 1) & Vo(kénh 2)vao hinh 2.50
Kénh 1: Kénh 2:

- Time/Div: - Time /Div
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- Volts/Div: - Volts/Div

1']']::::
90

10 Ly
0%

Hinh 2.50
% Lan5;
Thuc hién nhu 1an 4 nhung diéu chinh ngudn tin hiéu 13 séng sin c¢6 bién d6 10V,
f=2KHz céap vao Vi.
bo vav€ Vi (kénh 1) & Vo(kénh 2) vao hinh 2.51

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100[ ., ]
90 ]
10 e ]
0% -

Hinh 2.51
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Po va v€ Vi(kénh 1) & V+ (kénh 2) vao hinh 2.52
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

l[m:::: RAaas B
90

]-[I e
0%

Hinh 2.52
< Lan 6:
Thyc hién nhu lan 1 nhung thay R1=10KQ, R2=47KQ va diéu chinh
ngudn tin hiéu 1a xung tam giac ¢ bién d6 10V, £=3KHz cap vao Vi.
bo vav€ Vi (kénh 1) & Vo(kénh 2) vao hinh 2.53.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div



[0}
©

]-["]::::

20

]-l]:l::

0%

Do va vé& Vi(kénh 1) & V+(kénh 2) vao hinh 2.54

Kénh 1:

- Time/Div:

- Volts/Div:

Hinh 2.53

Kénh 2:

- Time /Div
- Volts/Div

1["]::::

20

]-l]::::

0%

Hinh 2.54
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+¢ Nhan Xét:
1/. So sanh dang dién 4p Vi va V, (hinh dang, bién d, tan s6)? Hinh dang dién
ap ngd vao co anh hudng dén dang dién ap ngd ra khong ?

2/. Dién ap ngd ra cia Opamp thay df)i trang thai tor -Vcc téi +Vee khi nao?
Dién ap ngd ra cua Opamp thay doi trang théai tur+Vee t6i -Vee khi nao?
(so sanh truong hop & lan 1 va truong hop & 1an 4)

3/. Dién thé V+ thay ddi nhu  thé nao trong timg truong hop? Néu VI c6 bién
do nho hon bién do ciia V+ thi dién 4p Vo nhu thé nao ?

4/. Trinh bay nguyén ly hoat dong cia mach va giai thich dang di¢n ap theo ting
khoang thoi gian ?

5. Mach bat 6n

% Léan 1:
Hay r4p mach nhu hinh 2.55 v61 R1=R2=10KQ; +Vcc=+£12V; R=47KQ;
C=0,1pF.
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Hinh 2.55 ’
Po va v& V- (kénh 1) & Vo (kénh 2) vao hinh 2.56.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
]-["]:::::::::::::::: ]
90 ]
]-[I —t—t—t —t—t—t —t—t—t —t—t—t :
0% ]
Hinh 2.56
Po va vé V-(kénh 1) & V+(kénh 2)vao hinh 2.57
Kénh 1: Kénh 2:
- Time/Div: - Time /Div

- Volts/Div:

- Volts/Div
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Hinh 2.57
% Lén 2:
Thuc hién nhu 1an 1 nhung thay R1=10KQ, R2=33KQ. Po va v& V- (kénh 1) &
Vo(kénh 2) vao hinh 2.58

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100 +————————————— E
90 ]
1'] +———t +———+ E
0% ]
Hinh 2.58
bo va vé€ V-(kénh 1) & V+(kénh 2) vao hinh 2.59
Kénh 1: Kénh 2:
- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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Hinh 2.59
% Lan 3:
Hay rap mach nhu hinh 2.60 véi R1=R2=10KQ; +Vcc= +£12V; R=1KQ;
C=0,1uF; VR= 50 KQ.

VR
[ I Vo
— R2
C Vee
% R1
-
Hinh 2.60
Po va v& V- (kénh 1) & Vo (kénh 2)khi VR & gié tri bé nhat vao hinh 2.61
Kénh 1: Kénh 2:
- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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Hinh 2.61
Po va vé V- (kénh 1) & V+ (kénh 2) khi VR & gia tri bé nhét vao hinh 2.62
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1[”]::::
90

10y
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Hinh 2.62
- Tinh tan s dién ap ngd ra theo hinh 2.62
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- Tinh tan s6 dién ap ngd ra theo 1y thuyét.

- Po va vé& V- (kénh 1) & Vo(kénh 2) khi VR & gia tri 16n nhét vao hinh 2.63

Kénh 1: Kénh 2:
Time/Div: - Time /Div
- Volts/Div: - Volts/Div

]'[ll]::::
90

]-']::::

0%
Hinh 2.63
- Povavé V- (kénh 1) & V+ (kénh 2) khi VR & gia tri 10n nhét vao hinh 2.64
Kénh 1: Kénh 2:
Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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Hinh 2.64
- Tinh tan s dién &p ngd ra theo hinh 2.64.

Hay 4p mach nhu hinh 2.65 véi R1= R2 = 10KQ, +Vcc = £12V; R=1KQ;
C=0,1pF; VR= 50 KQ.
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Hinh 2.65
Po vavé V- (kénh 1) & V+ (kénh 2) khi VR & vi tri X vao hinh 2.66.
Kénh 1: Kénh 2:
Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100], ., 1
20 1
10 [res 1
0%
Hinh 2.66

Po va v& V- (kénh 1) & V+ (kénh 2) khi VR & vi tri X vao hinh 2.67
- Time/Div: - Time /Div
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- Volts/Div: - Volts/Div

1']']::::
90

10 Ly
0%

Hinh 2.67
- Tinh tan sb dién ap ngd ra theo hinh 2.67.

-bo vaveé V- (kénh 1) & Vo(kénh 2) khi Vg ¢ vi tri Y vao hinh 2.68
Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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Hinh 2.68
-bPovaveé V- (kénh 1) & V+ (kénh 2) khi Vg & vi tri Y vao hinh 2.69
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%

Hinh 2.69

- Tinh tan s6 dién 4p ngd ra theo hinh 2.69.
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- So sanh két qua cua hai 1an tinh trén.

¢ Nhan xét:
1/. Tan s6 dao dong cua mach phu thudc vao y€u té nao? Tai sao?

6. Mach don 6n

% Lan 1

Hay rap mach nhu hinh 2.70 v6i R1= R2= 10KQ; +Vcc= +12V; R=4,7KQ;
C=0,1uF; R3=330Q; C1=0,1uF.
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Hinh 2.70

_Diéu chinh ngudn tin higu 1a xung ~ vudéng don cuc ¢6 bién do 1a 5V,
tan s6 500Hz, cap vao VL.
Po va v& V- (kénh 1) & Vo (kénh 2) hinh 2.71

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100]. .. 5
20 ]
10 |t :
0% .
Hinh 2.71
Po va v€ V-(kénh 1) & V+(kénh 2) vao hinh 2.72
Kénh 1: Kénh 2:
- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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+ Lan 2:

Hinh 2.72

Thuc hién nhu lan 1 nhung thay R1=10KQ, R2=33KQ.

Po va vé V- (kénh 1) & Vo(kénh 2) vao hinh 2.73

Kénh 1:

- Time/Div:
- Volts/Div:

Kénh 2:

- Time /Div
- Volts/Div

]-[”]:::: A

90

]-l]llllllllllllllll

0%

Hinh 2.73

Po va v& V- (kénh 1) & V+ (kénh 2) vao hinh 2.74

Kénh 1:

- Time/Div:
- Volts/Div:

Kénh 2:

- Time /Div
- Volts/Div
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100
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Hinh 2.74

% Lan 3:
Hay rap mach nhu hinh 2.75, véi R1=R2=10KQ; +Vcc = £12V; R=2,2KQ;
C=0,1uF; VR =2 KQ, R3= 330Q; C1=0,1puF.
| R

g\ /v\/\ o e\ N

VR +\cc
ki + THT i@
G Vee N
1
= = D2
<R1
= |J =
Vi Ci > R3

N\
'

S 8

Hinh 2.75
, Diéu chinh ngudn tin hiéu 1a xung - vuéng don cuc c6 bién do 1a 5V, tan
s0 200Hz, cap vao VL
Po va v& V- (kénh 1) & Vo(kénh 2) khi VR & gié tri bé nhét vao hinh
2.76.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div



104

100
20

10
0%

Hinh 2.76
Po va vé V- (kénh 1) & V+ (kénh 2) khi VR & gia trji bé nhat vao hinh 2.77.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%

Hinh 2.77
- Tinh tan s dién ap ngd ra theo hinh 2.77.
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- Do va vé V- (kénh 1) & Vo(kénh 2) khi VR & gia tri 16n nhat vao hinh 2.78

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100 E
Q0 3
10 E
0% .
Hinh 2.78
Po va vé V- (kénh 1) & V+ (kénh 2) khi VR & gia trj 16n nhat vao hinh 2.79
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
100 g
aQ ]
10 :
0% .
Hinh 2.79

- Tinh tan s6 dién ap ngd ra theo hinh 2.79
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- Tinh d6 rong xung theo hinh 2.79 va theo 1y thuyét. So sanh két qua.

¢ Nhan xét:
1/. Tan s6 dao dong cuia mach phu thudc vao yéu td nao? Tai sao?

2/. Thoi gian OpAmp lam vige ¢ vung bao hoa duong phy thude vao yeu t6
nao? Thoi gian OpAmp lam viéc & ving bdo hoa am phu thudc vao yéu t6 nao?
Tai sao?
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 2
+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khai niém, phan biét suw khac nhau cua cac mach
da hai bdt on - don on — luéng én, mach schmitt trigger, ...
+ Ve ky nang: swr dung thanh thao cac dung cu do dé do dwoc cdac hinh dang,
bién dp, tan sé cia mach da hai va schitt trigger mot cach chinh xac.
+ Vé thdi d3: Bam bdo an todn va vé sinh cong nghiép.
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé ky nang: Panh gid kj nang thwc hién do dwoc cic théng sé trong
mach dién theo yéu cau cua bai.
+ Thdi do: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 3
MACH HAN CHE BIEN PO VA GHIM PIEN AP
Ma Bai:MD28 - 03

Gioi thiéu

Trong hé thdng tuyén tinh, khi mét tin hiéu dang sin tic dong & ngd
vao, ngd ra khong bi bién dang. o) nhirng h¢ théng nay, cac linh kién duoc
dung 13 nhitng phan tr tuyén tinh. Di voi nhitng phan tir khong tuyén tinh
(phi tuyén ) dic tuyén Volt-Ampere khong 1a dudong thing. Dic tinh khong
tuyén tinh duogc ap dung trong viéc bién doi dang séng ngd vao. Dang song
nay rat hitu dung trong nhitng ung dung k¥ thuat xung.

Mot dang mach dugc khao sat trong chuong nay ma dang song ra
khong tuyén tinh goi 13 mach han ché bién d6. Mach han ché bién d6 ciing
dugc xem tuong duong nhu mot mach han ché bién do, mach chon dién ap,
hay mach chon bién do.

Mach dinh métc DC cua tin hiéu AC dat dén méot mirc xac dinh, ma
khong bi bién dang song goi 1a mach ghim dién ap. Mach ghim dién ap duoc
dya trén co sé nhu mot mach phuc hoi thanh phan dién ap DC. N6 dung dé
6n dinh nén hoic dinh cua tin hiéu xung & mot muc xac dinh nao do béng
hodc khac khong. Nhu vay mach s€ ghim tin hi€u ¢ nhiitng miac DC khac
nhau.

Muc tiéu:

- Trinh bay duoc céu tao, nguyén ly hoat dong cadc mach han ché bién
do va ghim ap.

- Néu duoc cac ung dung cia mach han ché bién d6 va ghim ap trong ky
thuat.

- Lap rap, stra chira, do kiém dugc cac mach han ché bién do va ghim ap
dung yéu cau ky thuat.

- Reén luyén tinh tu duy, tac phong cong nghiép.
1. Mach han bién
- Muc tiéu: Trinh bay dwoc khdi niem, néu va phdn biét sy khac nhau cua mach
han ché bién d6 ém khi mach phan cyc thudn nghich, tac dong cua dién dung va
transistor /én mach han bién.
1.1. Khai nié¢m

Trong hé thdng tuyén tinh, khi mot tin hiéu dang sin tic dong & ngd
vao, ngod ra khong bi bién dang. O nhiing h¢ théng nady, cac linh kién duoc
dung 1a nhitng phan tir tuyén tinh. D6i véi nhitng phan tir khong tuyén tinh
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(phi tuyén) dic tuyén Volt-Ampere khong 1a duong thiang. Pic tinh khong
tuyén tinh dugc ap dung trong viéc bién ddi dang séng ngd vao. Dang song
nay rat hitu dung trong nhirng tng dung k¥ thuat xung.

Mach han ché bién d6 1a mach ma tin hiéu dau ra lap lai tin hi¢u dau
vao khi dién 4p ddu vao chua vuot qua mot gia tri ndo d6 goi 1a ngudng cua
mach han ché, con nguoc lai dién ap dau ra sé& gilt nguyén mot gia tr1 khong
doi khi dién ap dau vao vuot ra ngoai ngudng han ché cua mach. Gia tri
khong d6i d6 goi 1a muc han ché.

Mot mach han ché bién d6 dugc dinh nghia nhu mot mach han ché
bién d6 dién ap boi su cit bé nhiing thanh phan khong can thiét ciia dang
song ngd vao. Su cat bo nay co thé thyc hién bén trén hodc bén dudi cua tin
hi¢u ngd vao mot mic nao do.

Mach han ché bién do 1a mot mang hai ctra, c6 duong dac tinh 1a nhiing
duong giy 1y tudng, c6 mot duong nghiéng di qua hoic khong di qua gdc toa
d6, mot hay hai dudng nam ngang c6 nhiém vu loai bd nhiing thanh phan
khong can thiét cua tin hiéu ngd vao. Ngd ra quan hé véi ngd vao theo
phuong trinh: v, = f(v).

Cac dang diic tuyén vao —ra cé thé c¢é (hinh 3.1).

v M M
Voel-- Vol |
I -y -V, I
0,/ | » Vo — vy — VI *Vy
A\ 1 1 ji's
DC 1 1
“Vpo | Voo |
vr Vr Vi
Vi
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Vé thuc chat mach han ché bién do dong vai tro nhu mot chuyén mach
dién tir (switching). Néu nhu khéa mic ndi tiép vai tai thi tin hiéu s& di qua
khi khoa dong va bi chan lai khi khéa mo, tic 1a dong vai tré cia mot phﬁn
tir phi tuyén. Dé thyc hién yéu cdu d6, ngudi ta dung cac phan tir khong
tuyén tinh nhu: Diode, Transistor, Op-amp.... Riéng mach han ché dung
Transistor va Op-amp, ngoai nhiém vu cit bé nhitng thanh phan khong can
thiét con khuéch dai tin hiéu, nén con goi1 1a mach han ché khuéch dai.

Nhiing yéu cdu cta mach han ché bién do 1a d6 sic khi cit, d6 6n dinh
ciia ngudng. Piéu nay phu thudc vao nhitng phan tir phi tuyén duoc st dung.
1.2. Mach han bién dung Diode

Theo cach méc cua Diode, chia mach han ché bién d6 dung Diode
thanh hai loai song song va néi tiép.

- Mach han ché ndi tiép ¢6 Diode dugc mic ndi tiép vOi tai.

- Mach han ché song song c¢6 Diode dugc ndi song song vai tai.

Theo chtrc ning, mach han ché bién do nbi tiép va song song duoc
chia thanh hai loai han ché bién d6 4m, han ché bién d6 duong va mach han
ché bién do hai phia.

- Han ché bién d6 am 1a cat bo thanh phﬁn am cua dang song tin hiéu
vao va chi gitr lai thanh phan duong.

- Han ché bién d6 duong 1a cit bo thanh phan duong cta dang séng
tin hiéu vao va chi giit lai phan 4m

Han ché bién d6 hai phia 13 cit bo ca thanh phan 4m va thanh phan
duong cua tin hi€u vao mdt muc nao do.

1.2.1. Mach han ché bién dp dwong.
e Dang mach 1 (hinh 3.2):

Av,
’W\, ! VE---
R
Vv Vr
0 %t
Y e T
AV,

T U/ 1
Vet

Hinh 3.2
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eDang mach 2 (hinh 3.3)

A Vr
R
W
C
= Vdc
a— 1

____________ v

0 %
<\ k- 3
Hinh 3.3 Ngudng han ché bién d6 VDC =V
eDang mach 3 (hinh 3.4)
AY,
vl
kL L
0 \ / i
Vi : : .
Ay b :
Vi :
»
0 t
¥
-(V-Vie)
Hinh 3.4

1.2.2. Mach han ché bién 40 Am

Xét tin hiéu ngd vao la dang song sin co6 bién d0 max la £V

Dang mach 1

Déi v6i Diode thuc té, khi phan cuc thuin thi c6 dang twong duong

nhu hinh 3.5:
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N

A Vy 1a K

—DHl—wW—
Hinh 3.5

- Xét V »

Khi V 5 so sanh dugc v6i Vv, nhat 1a véi Ve , thi ta phai ké V., vao
mach. Truong hop nay thuong la mach st dung Diode loai Si, ¢6 v, =0,6V,
va nguén Ve bé.

Khi Vpc >>V ,, thi ta ¢6 thé bo qua V ,

Ta xét dang mach ma trong d6 V , so sanh dugc véi Vpe hinh 3.6

AV,
+8

W AM Vr /\
R +28 .

Hinh 3.6

Pay la dang mach han ché bién do song song, c6 Vy = 8 sinwt
Néu Vy > Vy + VDC = 2,6 (V), thi Diode dan, tin hiéu vao duoc truyén dén
ngd ra , lGc nay ta c6 VR = Vpc + Vy = 2.6 (V). Néu vy, < Vy + Vpc =
2,6(v), thi Diode ngung dan, do d6 V, =V, = 8 sinwt.
- Xét ryq
Khi D din thi tOn tai dién tré thuén rg (dién tré dong), rq so sdnh dugc véi R
(dién tro tai), luc @6 tin hiéu ra s& bi méo khong con sic sao nira.

% Cdc dang méo c6 thé gap nhuw sau’

Trwong hop a, hinh 3.7
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R
W . Vr

Vdc
1

Trwong hop b, hinh 3.8

W MW— \r
R

= Vdc

- Chirng minh

Xét trwong hop a hinh 3.7, mach tuong duong cua diode D khi D 1a Diode

thuc té.
Phin cwc thudn, hinh 3.9

A Vv K
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V
AV Voo “
T2 biméodang .

Hinh 3.7

VAV bi méo dang

Vit

-
Hinh 3.8

0

A TgE—

Hinh 3.9
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Phdn cwc nghich, Hinh 3.10

b !

Rng
Hinh 3.10
Gid st R, > ahay Rng >> R (diéu nay phu hop véi thuc té nhat 1a khi diode
1a loai Si)
+ Khi Vy, <Vpc +V, , diode phan cuc nghich, D tit =V, =V, hay—_l

+ Khi Vy> Vpc +V, , D phan cuc thuén =D dan. Y
Luc nay V VDc +V +V

Taco: Vg =11y (%)

.V, = (Ve V) 1 1
p | = =V . -
Ma R+, "R+, (Voo * )R+r
Phuong trinh (*) = Vra R _(VDC +V ) ——+ (Vo V)
Iy

=V, =V,. Yo +Vpe +V,).| 1- '

@ R+r, =~ °° R+,

Iy R
>V, =V, ——+ +V).
ra v R+rd (VDC y)(Rde

~Néu rg << R (vi du: rd = 5Q, R = 1M), thi ( ]—)1 thi quan h¢

R+,
gitra dién &p ra va dién ap vao la:
£ . (1 .
Via =V, +Vpe +V,, néu R 16n thi (Ej —0,do dd Vg =V +V,
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- Néu 14 c6 thé so sanh v6i R (VD rg = 50, R=10Q) thi quan hé vao - ra
nhu hinh 3 .11.

R
_ d g
V., =V, (Voo +V )| —— =V,
+1, R+r,
r
. d
bo doc
R + r,
A ¥, ‘U
|
T B P
df d6c = t/ d \
R, Rttt i \
/ _____ - méo dang séng ra
PR
‘Irr= DC+.'-7
|
0 i .0 .
VoV, v 1, t
Didin

Vav,

Y,

tY

Hinh 3.11
1.2.3. Anh Hwéng Ciia Pién Dung Lién Cuc Cq
Gilra hai cuc cta Diode tdn tai mot dién dung lién cuc. Bi¢n dung nay
cling lam dang song ra bi méo.
Chuing ta khao sat sy anh huong ciia tu Cy dén dang song ngd ra.
X¢ét dang mach nhu hinh 3.12
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Cd
0 q
Rt c2
_5 .......
AVr
5 Trudng hgp khong k€
—— qud trinh qud d§ va dnh
hudng cia Cz, Ca.

Trudng hgp dnh
hudng ciia C, , Cy

v, bi méo dang
Hinh 3.12

Gidi thich hoat dong:

Khi V, = 5(v) thi D phan cuc thuan, D dan, do d6 tu Cqva C, dugc nap
v6i thoi hang nap 1a ty = rq (Cq + Cy).

Khi vy = - 5(v) thi D ngung dan = tu C, xa qua R véi thoi hang la
t, = Rz, Maty <t (Vi R >> ry), thoi gian xa hét 1au hon so véi thoi gian nap
day.
1.3. Mach han bién dung Transistor

Transistor 1a linh ki¢n phi tuyén va co thé dugc dung cho mach han ché
bién do. Piéu nay xay ra khi transistor di tir ving tat vao trong ving tich cuc
hodc khi transistor di tir ving tich cuc dén ving bdo hoa. Nhu vay, néu tin
hiéu ngd vao thay do6i lam cho mot trong hai qua trinh nay xay ra, ngo ra s&
bi han bién. Vi ta mong mudn dién ap ngd ra cia phan khong bi han ché bién
do s€ gilr nguyén dang cua tin hi€u vao nén ta can c6 dong ngd vao (khong
phai dién 4p ngd vao) s€ cd hinh dang cua tin hi¢u. Ly do 1a vi trong vung
tich cuc, dong dién c6 do thay doi tuyén tinh hon 1a dién 4p. Do do, trong
cac mach han ché bién do dung transistor cting nhu trong cac mach transistor
tin hiéu 16n khéc, ta s& str dung mach 1ai dong. Pién tré R, thudng biéu dién
noi tro nguén hodc mot dién tré can phai c6 trong mach, phai 16n khi so sanh
v6i dién trd ngd vao cua transistor trong vung tich cuc. Dudi cac diéu kién
ndy, dong ngd vao s& co hinh dang rat giéng véi dién 4p ngd vao nhu cong

thic duoi day.
- (VI _V;/)
I =
R
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Khi BJT duoc tao nén bﬁng cach dit ban dan loai P giita hai ban dan
loai N nhu hinh 3.13(a), ndé dugc goi la BJT loai NPN. Nguoc lai, hinh
3.13(b) cho thiy céu tric cua BJT loai PNP.

N P| N P N P

{a) NPN (b} PNP
Hinh 3.13. CAu trtc transistor NPN va PNP

Ving ban dan nam giira duoc goi 1a mién nén (base). Hai ving hai bén,
mot ving dugc goi 1a mién phét (emitter) va mot ving duoc goi 1a mién thu
(collector). O cac phan sau ta s& dung ca thuat ngit tiéng Viét hodc tiéng Anh
dé chi cac cuc va cac mién cua transistor. Thong thuong, trong cac BIT roi,
cac mién nay dugc gin voi cac chan linh kién ndi ra bén ngoai dé c6 thé thuc
hién cac két ndi v6i mach ngoai. Cac BIT trong cac mach tich hop c6 thé
khong co6 cac chan két nbi nay. Cac chan linh kién dugc dat theo tén cua
mién ma n6 két ndi vao. Hinh 3.14 trinh bay cac chan linh kién duoc két ndi
vo1 cac vung trong BJT.

Eﬂiﬂﬁo_ N [p] N |=pColls Elﬂ'llﬂ‘u_ P [N P p=aCollec

{E) i (E i1
! )
Bax Base
(B) (B}

Hinh 3.14: Cac cuc base, emitter, collector cua transistor NPN va PNP

Trong thuc té, BJT dugc ché tao voi mién nén rat hep va mat do hat
dan trong né ciing rat thap do né dugc kich thich véi rat it tap chat. Ca hai
dic diém nay déu rat quan trong ddi vi mot transistor.

Vi ca hai loai BJT nay déu c6 dic tinh giong nhau do d6 ta chi xem xét
trén loai NPN. Céc tinh chat ca loai PNP c6 thé suy ra tir NPN bang céach
thay d6i loai hat dan, cuc tinh cua dién ap cling nhu chiéu dong di¢én nhu ta
s& thay trong phan sau. Pé BJT c6 thé hoat dong binh thudong trong ché do
khuéch dai, can phai phan cuc ca hai chuyén tiép cua BIT. Chuyén tiép giita
mién nén va mién phat phai phan cuc thuan va chuyén tiép gilta mién nén
va mién thu phai phan cuc nguoc. Hinh 3.15 trinh bay cach thirc phan cuc
cho ca hai chuyén tiép.
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e .
ddng khuéch dng troi )
tin hat din ) hat din ¢
da 50 thiéu s

N P N N
E < E | C
B
-—---4}FE—; :="’cc
(2) Phén cire thudn chuyén ti€p emitter (b) Phin cyc nguge chuyén tiép collector HH

Hinh 3.15. Phan cuc chuyén tiép PNP trong transistor NPN

Ta c6 thé thay la trong hinh 3.15(a), chuyén tiép duoc phan cuc thuin
boi ngudn ap. Khi chuyén tiép nay duoc phan cuc thuan, dong khuéch tan
clia cac electron tu do s& dugc “phat” di tir mién phat emitter, bé rong ving
nghéo thu hep. Ta d3 biét dén diéu nay khi xét phan cuc ctia mot chuyén tiép
trong chuong 2. Ta ndi rang hat din dwoc phun (injected) tir emitter vao
mién nén base. That ra khi duoc phan cyc thuan, con c6 dong 16 tréng di tu
base sang emitter, tuy nhién nhu ta di dé cap ¢ phan trén, vi mat do hat dan
trong mién nén rat thdp nén ta c6 thé bo qua dong nay so véi dong electron
tu do phat di tu emitter.

Hinh 3.15(b) trinh bay phin cuc nguoc chuyén tiép duoc thuc hién
bang ngudn. Két qua cua phan cuc nguoc 1a bé rong ving nghéo mé rong,
dong dién chi c6 thé di tir mién nén base sang mién thu collector vi 1a dong
ctia cac hat dan thiéu sd. Tuy nhién, nhu phan tich & phan trén, cac electron
tu do dugc phun vao mién nén sé& tré thanh hat dan thiéu s, cac electron nay
s& tiép tuc troi sang mién thu collector dudi tac dung ctia phan cuc ngugc.

Hinh 3.16 cho thiy transistor NPN khi dugc phan cuc dong thoi ca hai
chuyén tiép . Chu ¥ 1a mién nén base dugc ndi dat, tic 1a diém co dién thé
duoc qui wde 1a 0 volts. Mién phat emitter Am so véi mién nén base va mién
thu collector duong so véi mién nén base. Pay 1a diéu kién can thiét dé phan
cuc thuan je va phan cuc nguoc jc .
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k‘ fe 4 Is 4l fe ")

Vee Yoo
Hinh 3.16. Transistor NPN khi c6 tac dung phan cuc.

Vi mién nén hep va mat do hat dan rét thép do d6 rat it electron bj tai
hop trong mién nay. Céc electron nay s& khuéch tan sang mién thu dudi tac
dung ctia phan cuc nguoc jo . Chung ta két ludn 13 dong electron 1a dong chi
phdi trong transistor NPN. Ddi véi transistor PNP, dong 15 tréng sé& 1a dong
chi phdi chu yéu.

Trong thuc té, mic du mat do 18 trong trong mién nén rat thap, qua

trinh tai hop van c6 thé xay ra. Khi mdi electron tai hop vdi mot 18 trong,
mot electron s& roi mién nén thong qua cuc nén B sinh ra mot dong nén rat
nho, gié tri cia nd chi khoang 2% dong electron phat di tir emitter.
Trong hinh 3.16, miii tén dugc v& dé chi huéng qui wéc cua dong trong
transistor NPN, hudng nay 1a nguoc véi hudng cua dong electron. Dong qui
udc chay tur Ve vao cuc C duoc goi 1a dong cuc thu, hoac dong collector Ic.
Dong chay vao cuc nén duoc goi 1a dong nén, hoidc dong base lg, va dong tir
Vee chay vao cuc phat dugc goi 1a dong cuc phat, hoac dong emitter Ig. Hinh
3.17a) trinh bay biéu twong mach ctia mot transistor NPN. Hinh 3.18(a) la
biéu tuong cua transistor PNP. So sanh hinh 3.17 va hinh 3.18, chung ta can
phéi dé y chiéu cua mili tén tai cuc E, dé dé nhd, ta c6 thé xem 1a miii tén
nay chi chiéu qui uéc cua dong dién. Hon nira, cuc tinh ctia ngudn Vec va
Vee 1a nguge nhau cho BJT loai NPN va PNP.

Ig .f.,:-
= - NP N
I ¥.f
Tfa 51 T s c
Fee - Ve Ver = Ve
(a) biéu tugng transistor {b) Dang kh&i cila transistor
MNPN va dong phin cuc tudng wng trong hinh (a)

Hinh 3.17. So d6 transistor NPN tuong duong
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{a) bi€u twrong transistor  (b) Dang khdi ciia transistor
PNP va dong phin cuc twdng ng trong hinh (a)

Hinh 3.18. So dd transistor PNP twong duong

Pé nhin manh va lam rd hon hoat dong cua BIJT, hinh 3.19 thay biéu
tuong BIJT bang mot khodi va chi 16 chiéu dong dién chay vao va ra khoi
khoi. Ap dung dinh luat Kirchhoff
Ta co: le=1.+1;

Ip a— NEN joemle  Jp=—s{ PNP |—1¢

(3} NPN 'fa @) PNP  H2

Hinh 3.19. M&i loai transistor dugc thay bang mot hinh vudng duoc chi rd
dong vao va ra cua linh kién.

2. Mach ghim &p
- Muc tiéu: Trinh bay duoc cdc phd"n tir can ¢ trong mach ghim dp ( R,C, Diod
va nguon DC) no co vai tro nhu thé nao trong mach.

Mach ghim dién ap, mach dich mic DC cua tin hiéu AC dat dén mot
muc xac dinh, ma khoéng bi bién dang séng. Mach ghim ap dugc dua trén co
s& nhu moét mach phuc hoi thanh phén di¢n ap DC. N6 dung dé 6n dinh nén
hoac dinh cua tin hi€u xung & mot muc xac dinh nao do bﬁng hoac khac
khong.

Dang song dién ap co thé bi dich mot muc, do nguén di¢n ap khong phu
thudc dugc cdng vao. Mach ghim &p van hanh dich mic, nhung nguén cong
vao khong 16n hon dang song doc lap. Luong dich phu thudc vao dang song
hién thoi.

Mach ghim ap can c6:
+Tu C déng vai trd phan tir tich nang lugng.
+Diode D dong vai tro khoa.
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+Dién tré R.
+Nguén DC tao mirc DC.

Hai loai mach ghim ap chinh: Mach ghim 4p Diode va Transistor. Dang
nay ghim muc bién d0 duong hodac mirc bién d§ am, va cho phép ngod ra mo
rong chi theo mot hudng tir mirc chuan. Mach ghim 4p khoa (ddng bo) duy
tri ngd ra tai mot sé muc cd dinh cho dén khi dugc cung cip xung dong bod
va luc d6 ngd ra maéi dugce cho phép lién hé véi1 dang séng ngd vao.

Piéu kién mach ghim ap: Gié tri R va C phai duoc chon dé hang sé thoi gian
t = RC du 16n dé sut ap qua tu khong qua 16n Trong phan ly thuyét nay ta
xem tu nap day sau 3t, va tu xa hét sau 3ty . Nguyén 1y lam viéc cua cac
mach ghim dién dp dua trén viéc ing dung hién tugng thién ap, bﬁng cach
lam cho cac hang so thoi gian phong va nap cua tu trong mach khac han
nhau.

2.1. Mach ghim ap dung Diode

Loai mach ghim 4p don gian st dung mot Diode két hop vo1 mach RC.
Tu C d6ng vai tro 1a phan tu tich - phong ning lugng dién truong, Diode D
dong vai tro 1a khoa dién tir, con nguén DC tao muc chuan.

Céac gia tri R va C phai chon thich hop, dé hang sb thoi gian t = RC du
16n nham 1am sut 4p qua tu C khéng qua 16n hodc tu C khong dugc xa dién
nhanh. Tu nap day va phong dién hét trong thoi gian 3t dén 5t, & dy cac
Diode dugc xem 1a 1y tudng.

2.1.1. Mach ghim dinh trén cua tin hiéu ¢ mirc khong
Xét tin hiéu vao 1a chudi xung c6 bién do max 1a £V, (hinh 3.20)

AV
Vo
c
t, t.
Vv il Vra 0 "'t
o AV g R V,b----
AV,
S L t. -
t
2v_ b----

Hinh 3.20



122

bay 1a mach ghim ap dinh trén cua tin hi€u & muc di¢n ap 1a Ov. Dién
tré R c6 gia tri 16n, voi nhiém vu la nham khic phuc nhuoc diém: Khi bién
d6 tin hiéu vao giam thi mét kha ning ghim dinh trén cta tin hiéu vao ¢ muc
khong.

¢ Giai thich nguyén ly hoat dong

Thoi diém tir 0 dén t1, thoi diém ton tai xung duong dau tién, Vv = Vm
, Diode D dan, tu C duogc nap dién qua Diode (khong qua R, vi dién trd thuan
ctiia D rit nho), cuc 4m cua tu tai diém A, tu nap véi hing sb thoi gian 1a:

7, =CR, =0=V_, =4V,

Ldc nay V. =\, -V, =0

Thoi diém tir t1 dén t2, thoi diém ma ngd vao ton tai xung am,
Vv = -V, Diode bi phan cuc nghich, D ngung dan, lac nay tu C phong dién
qua R, c6 dang mach tuwong duong nhu hinh 3.21.

- V §R Vra  —— — V ?R Vra

Hinh 3.21
Thot hang phong dién 1a T¢= CR , thoi gian nay rat 16n so voi khoang
thoi gian tir t; dén tp, do vay tu C chua klp x4 ma van con tich lai mot luong
di¢n ap la Ve = V.
Do Vay, Vi=Vy-Vc= 'Vm 'Vm = - 2Vm .
2.1.2. Mach ghim dinh trén ciia tin hiéu ¢ mirc dién ap bét ky (hinh 3.22)

AV
Vm
C t t t t, |t
J”L o 1 3 ‘4 t,
D
Vv . =R Vra VM
vde i
T I U _
0 t
16 ----

Hinh 3.22
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Tin hiéu vao 1a dang xung c6 tan s6 f= 1 Hz va bién d6 max 1a £Vm. Gia st
choC= 0,1 uF,VDC =5, R=1000kq, Vi, = 10(V)

, 1 .. T
Tacof= 1KHz = T =T =1(ms) . Ban ky c6 thoi gian r 0.5(ms)

¢ Gidi thich nguyén ly hoat dong:

Thoi diém tir 0 dén t1, ngd vao ton tai xung duong V, = Vi, =10 >VDC,
Diode D dan dién, tu C dugc nap dién qua Diode D voi hﬁng sb thoi gian
7=r,C=0
Taco: Vpe +V, +Ve =V, . Gi4 tri dién 4p ma tu nap day la:

Ve =V, +V, =V, =10-5=5(V)
Do do Vra :VDC _Vy - 5(V)
Thoi diém tir t1 dén t2 thi ngd vao ton tai xung am, Vy = -Vm = -10v, Diode
D ngung dan, tu C phong dién qua R, véi thoi hang phong dién
T =CR=0,1.10%.10° = 0,1(s) = 10 (ms).

Vay sau 57 thi ty phong hét, tac sau 5.10 = 50 (ms), thoi gian nay lén
gap 20 lan thoi gian tr t1 dén t2 (0,5ms), do vay vc van giit mirc dién ap 1a
5 -V, =V, -V,=-10-5=-15v.

Néu dao cuc tinh cta ngudn VDC thi dinh trén ghim & mic dién 4p 1a
-5(v).

2.1.3. Mach ghim dinh dwéi cua tin hi¢u ¢ mirc khong (hinh 3.23a)

C
1+ 1
D JS
Vv R Vra
Hinh 3.23a: So d6 mach
-
V-I'|'|
L T, T, T
o t= =1 1':__
W ——— —
il
2v _ Fb--—-——-—-=——--
V‘III
T, L. 1 T, T
o ~

Hinh 3.23b: So do tin hiéu
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Mach nay c6 chuc ning c¢b dinh dinh dudi cta tin hiéu & mic 0(v).
% Giai thich nguyén ly hoat dong (hinh 3,23b)

Thoi diém tir 0 dén t;, ton tai xung duong, Vy = + V,, Diode ngung
dan, ty C duoc nap qua R véi hﬁng sb thoi gianla 7, =RC vi R rat 1on nén
tn rat 1on, do d6 tn >> so v&i khoang thoi gian tir 0 dén t;. Do vay tu C gan
nhu khong dugce nap ve =0, do d6 Via = Vy = + V.

Thoi diém t; dén ty, ngd vao ton tai xung am, Vy = -V, Diode dan
di¢n, tu C dugc nap qua Diode, thoi hﬁng napla 7, = I3 ,C~ 0, ve =V (tu
nap day ttrc thoi), lac ndy Via = Vy + Ve = -Vin +Vm = 0.

Thoi diém tir t, dén ts, ngd vao ton tai xung duong tiép theo Vy = +Vp,
Diode ngung dan, tu C xa qua R v&i hang s thoi gian 1a 7, = RC.z; rit
16n so véi ban ky tir t, dén ts, do vay tu C van gilt nguyén muc dién ap 1a V.
Mach tuong duong cua truong hop nay xem hinh 3.24

Ve=Vm
‘IIII‘
— VvV = R Vra
Hinh 3.24
TaCéVra:VV+VC:Vm+Vm:2Vm

Nhan xét
Thoi diém tir 0 dén t; dang séng ra co xung duong khong on dinh so
chudi xung ra. Do vay, xung nay khong xet dén ma chi xét cac xung 6n
tir thoi diém ty tro di.
2.1.4. Mach ghim dinh dwéi ciia tin higu ¢ mivc dién dp bdt ky (hinh 3.25).

v,
C Ve

" o

Y

W e L

‘ Hinh 3.25: Sor d6 mach va tin hiéu
Nguon Vpc tao mirc ghim dudi cuia tin hi€u vao,Vpc = 1/2 Vi,
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¢ Giai thich nguyén ly hoat dong
Thoi diém tir 0 dén t1, ngd vao ton tai xung dwong, Vy = +Vm, Vboe< Vi,
Diode D ngung dan, tu C dugc nap qua R v6i hang sb thoi gian 7, = RC,
do z,, rat16n so voi khoang thoi gian tir 0 dén t1, nén tu C gan nhu khong
duoc nap, ve = 0, nhu Vay Via=Vv=+Vp.

Thoi diém tir t; dén t; ngod vao ton tai xung am, Vy = -V, D dan, ty C
duogc nap qua D, cuc duong cua tu tai diém A, thoi hé'mg nap la 7, = Iy,
C~ 0, tu Cnap dﬁy tirc thoi

Taco VC +VV =VDC —Vy
tu nap dﬁy dén giatrila ve = Vpc - Vv = Vpe + Vi
Do d6 Viq =Vpe +V, =V
Thoi diém tir t, den t; ngd vao ton tai xung duong tlep theo, Vy = + Vp,
Diode ngung dan, tu C phdong dién qua R v&i hiang sd thoi gian
7, = RC.7, rat 16n so véi ban ky tur t; dén t3 do vay tu C van cb dinh muc
dién ap v¢ = Vpc + Vi, trong khoang thoi gian nay. Mach tuong duong hinh

3.26 cua truong hop nay la:
Ve=VvVm + Vdc

-Jll -
— '

L
[

—_ Vv = R Vra

Hinh 3.26
TaCéVr=VV+VC=Vm+VDC+Vm:2Vm+VDC
Dang mach 2 (hinh 3.27)

\
A
Vm
¢ t
|| L < 5 st
D1 k .
Vv R Vfa ]3~v”"ﬁ"'
- Vi | &
D2 5 i . G
Vm
0 tl tz td tﬂ ’t
-3 T E— t_2
5
Hinh 3.27

Vz,=1/2Vn
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IR
r, + Rng

V,, +V, = (L1 2+1/100)V, =3/5V,

Giai thich nguyén ly hoat dong

Thoi diém tir 0 dén t1, ngd vao ton tai xung duong Vy = +Vp, ca D1 va
D, ngung dan, tu C duoc nap qua R vdi hang sé thoi gian Q, do 7, rat 16n
so voi khoang thoi gian tir 0 dén t1, nén tu C gan nhu khong duoc nap V=0,
Via =V, = + Vp, thoi diém tir t; dén t, ngod vao ton tai xung am, Vy = - Vp,
Iic nay D; hoat dong nhu Diode thuong, D, hoat dong nhu Diode Zenner.
Tu C duoc nap qua D; va D, thoi hﬁng nap la 7, = RC, c» 0, tu C nap dﬁy
tire thoi, gia tri 1on nhat ma tu c6 thé nap duoc la:

Ve=-Vy+Vz+Vy:s =V +3/5V,=8/5Vn

Do d6 Vi =-(Vz2+Vyi1) = -3/5Vn
Thoi diém tir t; dén t; ngd vao ton tai xung duong tiép theo, Vy = + Vi,
Diode ngung dan, tu C phéng dién qua R véi hang sb thoi gian 7, = RC. Do t;
rat 1on so véi ban ky tur t, dén ts, do vay tu C van c6 dinh mtc dién apla V.
=8/5Vn

TacoOVi=V,+V.=Vnt+8/5V,=13/5Vy
2.2. Mach ghim dp dung transistor (hinh 3.28)

=V, =

m

- Xét mach
W C
= Rb = Rc
Rng c b
e A —— |
('—'-—r;\!ng Vo
|
Hinh 3.28

Néu bién do tin hiéu du 16n dé lam tit mé diode BE, ta c6 mach kep ¢
cuc nén. Khi c6 tin hidu vao ta c6 mach tuong duwong & ché do xac hinh
3.29a va hinh 3.29b

Rng C
—1 Vb

—DOvng Rb >F Dbe

Hinh 3.29a



127

Voo -~
Ve Ar
- \.:’:_'-4/ C(ra + Rng?
— _— e C(Ra + Ruagd
VC —] —
v B3o
noa
1 VcEbh
Hinh 3.29b
< Bai tap:
Bai 1:
V¢ dac tuyén vao-ra va dang song ra cua mach hinh 3.30 sau:
Vr
+16V A ’V"'F‘:“'
Si 25
1 2,
\/ W C
-16V = 4v
B 1
Hinh 3.30
Bai 2:

Cho mach hinh 3.31sau v6i Vin = 18sinwt. V, =0.7V, Vz = 8V. V& dic tuyén
vao ra (Vin-Vou) va dang song Vin, Vout .

ung voi
a).R,=0
b). R, = 0.5K
C). R, = 2.2K
= Vout
WANE g .=
R
Hinh 3.31
Bai 3:

Cho mach sau (hinh 3.32) v6i Vin =10 sinot, V, = 0.7V, Vz =3V, 1D=0. V&
dac tuyén vao-ra va dang song Vinwy , Voutr Ung voi:

a). R2=0

b). R2 =220
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c). R, = 2.2k
R2

Vin I | Vout

R1 T 1K
Hinh 3.32

Bai 4: Cho mach hinh 3.33 V& cac dang song dién ap ngd ra V(t) khi dién
ap ngd vao Vin(t) 1a dién ap khu vuc, dang sin, tan s6 50Hz, 220V hiéu dung,
biét cac Diode ban dan va 6n ap déu c6 V,= 0.6V, Vz =6V.

10K 10K
W ‘ Vial(t)
Vin(t Vaalt)  Vin(t) 8
U %L bz
Hinh 3.33
a).rD=0
b). rD = 0,5K

Bai 5: Cho mach nhu Hinh 5.24a va Hinh 5.34b. Biét V,= 0.6V, Vz =6V
cac gia tri RC thoa man diéu kién mach kep

4V i) ¢ vouf) e © Vo)
$10V —| |—| |— —| “ —s
N ; A
0 s A
10V L L 2 -
Hinh 3.34a Hinh 3.34b
Vé dang song ngd ra khi
a. p=0
b. rp =20Q, tin hiéu ngd vao c¢6 f=5khz, ¢=50%
Bai 6:

Xét mach hinh 3.35, v6i C 1a dién dung ngd vao cua tang ké, ndi song song
Rt Giai thich hoat dong va v& dang song vg(t) va Vra(t), gia st BIT hoat
dong & ché do chuyén mach
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| Vcce
AVin(t) § Rb % Rc

0

~Y:

—

- Vra = Vce
Vv C

Hinh 3.35
Bai 7:
Xét mach hinh 3.36, véi C 1a dién dung ngd vao cua tang ké, néi song song
R: Giai thich hoat dong va v€ dang song vg(t) va Vra(t), gia st BJT hoat
dong & ché d6 chuyén mach.

Vece
4 Vin(t)
AV —
" Rb T1
G -?- sj Vra
v |- — "4
= C

Vv ]T2 § Rt

Hinh 3.36

Thue hanh: MACH XEN —- MACH GHIM PIEN AP

e Muc dich yéu ciu

Tao cac ky nang st dung may dao dong ky dung phuong phap, an toan khi sur
dung va trinh tu van hanh.

Po xé4c dinh cac mach han ché bién d6 va mach ghim ap dé vé cac dang song
ngd ra vao trén cadc mach, cac gia tri bién do, gia tri dinh ctia cac ngd tin hi¢u.

e Cac thiét bi sir dung
- Dao dong ky; Ngudn phat song 4m tan; Pong hd VOM, Day do dao dong ky (2
day), Day tin hiéu may phat song.

e Cac budc thuc hanh
. Mach xén duwong
1. Mach xén song song.
Lan 1:
Sinh Vién mac mach nhu hinh 3.1
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Wo
YWdc J—

—_

= d -

Hinh 3.1

Piéu chinh ngudn tin hiéu 14 song sin, bién d6 10V, tan s6 1KHz va cap vao VI
cua mach trén.
Dung ngudn diéu chinh dugc 0—30V chinh Vdc = 5V.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.2.

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

]'[”]::::
90

10 Ly
0%

Hinh 3.2
% Lan 2:
Thuc hién nhu 1an mot nhung thay nguén tin hi¢u 1a song tam giac, c6 bién do
10V tan s6 2KHz va cap vao VI ctia mach trén.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.3
Kénh 1: Kénh 2;
- Time/Div: - Time /Div
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- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.3

+ Lan 3:
Thuc hién nhu 14n mot nhung thay nguén tin hi€u la song sin, c6 bién do
4V tan s6 3KHz va cap vao VI caa mach trén.
Do va v€ dién 4p VI (kénh 1) va Vo (kénh 2) vao hinh 3.4.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

]-[”]::::
90

10
0%

Hinh 3.4
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% Lan 4:
Pé nguyén mach dang chay & 1an 2, diéu chinh dién ap Vdc, nhin trén OSC va
nhan xét.

% Lan5
Sinh Vién mic mach nhu hinh 3.5
4TK
- LT . -
o
Vi I Vo
) I \Vde
Hinh 3.5

Piéu chinh ngudn tin hiéu 1a song sin, bié d6 10V, tan s 1KHz va cép vao VI
cua mac trén.

Dung nguon diéu chinh duoc -30V..0 die chinh Vdc = -5V.

Do va vé dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.5.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.5.

s Lan 6:

Thuc hién nhu lan ndm nhung thay nguon tin hi¢u la séng sin, c6 bién do
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4V tan sb 3KHz va cap vao VI cua mach trén.

Po va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.6
Keénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
S0

10
0%

Hinh 3.6.

¢ Nhan Xét:
1/. So sanh dang dién ap Vo ¢ mdi lan do (Vmax, Vmin, tan so tin hiéu vao va
tin hiéu ra)?

3/. So sanh dang dién 4p ngd vao va ngd ra cla cac 1an do véi Iy thuyét da hoc?
Néu khac thi tai sao?
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2. Mach xén noi tiép.
% Lan 1:
Sinh Vién mac mach nhu hinh 3.7

Vdc
Vi 47K> vo

Hinh 3.7

Piéu chinh ngudn tin hiéu 1a song sin, bién d6 10V, tan s6 1KHz va cap vao VI
cua mach trén.
Dung ngudén diéu chinh dugc 0— 30V chinh Vdc =5V.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.8

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

100
90

10
0%

. Hinh 3.8
« Lan 2:

Thyc hién nhu 1an mét nhung thay ngué)n tin hi¢u la song tam giac, c6 bién do
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10V tan s6 2KHz va cap vao VI cua mach trén.

bo va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.9
Keénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%a

Hinh 3.9

% Lan 3:
Thuc hién nhu 1an mot nhung thay ngudn tin hiéu 1a soéng sin, c¢6 bién do
4V tan sb6 3KHz va cép vao VI cta mach trén.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.10
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.10
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% Lan 4:
Pé nguyén mach dang chay & 1an 2, diéu chinh dién 4p Vdc, nhin trén OSC va
nhan xét.

% Lan 5:
Sinh Vién mac mach nhu hinh 3.11

Vde )
Vi 4?%’% Vo

Hinh 3.11
Piéu chinh ngudn tin hiéu 1a song sin, bién d6 10V, tan s6 1KHz va cap vao VI
cua mach trén.
Dung nguon diéu chinh duoc -30V..0 chinh Vdc = -5V.
Do va vé dién ap VI (kénh 1) va Vo ( kénh2) vao hinh 3.12.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
20

10
0%

Hinh 3.12
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X Lan 6:
Thyc hién nhu 14n nim nhung thay nguén tin hiéu 1a séng sin, c6 bién do
4V tan sb 3KHz va cip vao VI cta mach trén.
Po va vé dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.13.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.13
¢ Nhan xét:
1/. So sanh dang dién ap Vo ¢ mdi lan do (Vmax, Vmin, tan so tin hiéu vao va
tin hiéu ra)?

3/. So sanh dang dién ap ngd vao va ngd ra ctia cac lan do voi ly thuyét da hoc‘7
Néu khac thi tai sao?
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I1. Mach Xén Am
2. Mach xén song song.
% Lan 1:
Sinh Vién mic mach nhu hinh 3.14

— 1 -
47K
Vi - * Y
| J_ 0
Wio T
Hinh 3.14

Piéu chinh ngudn tin hiéu 1a song sin, bién do 10V, tan sé6 1KHz va cp vao VI
cua mach trén.
Dung ngudn diéu chinh duge 0 —30V chinh Vde =5V,
Po va vé dién ap VI (kénh 1) va Vo (2) vao hinh 3.15.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
S0

10
0%

‘ Hinh 3.15
s Lan 2:
Thuc hién nhu 1an mot nhung thay nguén tin hi€u la séng tam giac, c6 bién do
10V tan s6 2KHz va cap vao VI ctia mach trén.
Do va v€ di¢n ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.16.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
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- Volts/Div: - Volts/Div

Lo
D0

10
02o

Hinh 3.16
% Lan 3:

Thuc hién nhu 1an mot nhung thay nguén tin hiéu la séng sin, c6 bién do
4V tan s6 3KHz va cap vao VI cta mach trén.
Do va vé di¢n 4p VI (kénh 1) va Vo (kénh 2) vao hinh 3.17

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

100
Q0

10
0o

Hinh 3.17
% Lan 4:
Dé nguyén mach dang chay & lan 2, diéu chinh dién ap Vdc, nhin trén OSC va
nhan xét.
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% Lan5;
Sinh Vién mac mach nhu hinh 3.18

47K
D
Vi T Vo
e

Hinh2 3.18
Piéu chinh ngudn tin hiéu 1a séng sin, bi d6 10V, tan s6 1KHz va cap vao VI
cua ma trén.
Dung nguon diéu chinh duoc -30V..0 di chinh Vdc =-5V.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.19

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
90

10
0%

‘ Hinh 3.19

* Lan 6:
Thuc hién nhu 1an nim nhung thay ngudn tin hiéu 1a séng sin, c6 bién do
4V tan sb
3KHz va cip vao VI cua mach trén.
Po va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.20

Kénh 1: Kénh 2:

- Time/Div: - Time /Div
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- Volts/Div: - Volts/Div
1000, .
90 .
10 E
0% ]
Hinh 3.20

¢ Nhan xét:
1/. So sanh dang dién 4p Vo & moi lan do (Vmax, Vmin, tan so tin hiéu vao va
tin hiéu ra)?

3/. So sanh dang dién ap ngd vao va ngd ra cua cac lan do voi Iy thuyét da hoc?
Néu khéc thi tai sao?
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3. Mach xén noi tiép.
% Lan 1
Sinh Vién mac mach nhu hinh 3.21

I'rH—'I‘

Vdo
Vi 4?K% Vo

Hinh .321
Piéu chinh ngudn tin hiéu 14 séng sin, d6 10V, tan sé6 1KHz va cap vao VI cua
mach trén.
Dung nguén diéu chinh duoc 0—30V chinh Vdc = 5V.
Do va v& dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.22

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
0

10
0%a

‘ Hinh 3.22
s Lan 2:

Thuyc hién nhu 1an mét nhung thay nguén tin hi€u l1a song tam gidc, c6 bién do
10V tan s6 2KHz va cap vao VI cuia mach trén.
Do va v€ di¢n ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.23.

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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10O
S0

10
020

‘ Hinh 3.23.
% Lan 3:
Thuc hién nhu 1dn mot nhung thay ngudn tin hiéu 1a séng sin, co bién do
4V tan s
3KHz va cap vao VI cua mach trén.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.24.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
20

10
0%

Hinh 3.24
% Lén 4:
Dé nguyén mach dang chay ¢ 1an 2, diéu chinh dién ap Vdc, nhin trén OSC va
nhan xét.
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Sinh Vién mac mach nhu hinh 3.25
= _I I hl -

Vde '
Vi 4768 Vo

Hinh 3.25
Diéu chinh nguén tin hiéu la séng sin, bién do 10V, tan sb 1KHz va cép vao VI
cua mach trén.
Dung ngudn diéu chinh dugc -30V—0V chinh Vdc =-5V.
Do va v€ dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.26

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1010
o0

10
0%p

‘ Hinh 3.26

% Lan 6:
Thyc hién nhu lan nim nhung thay ngudn tin hiéu 1a séng sin, c6 bién do
4V tan sb6 3KHz va cip vao VI cta mach trén.
Po va v€ dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.27.

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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100 +
90 I
10 T

0% F

Hinh 3.27

¢ Nhan xét:
1/. So sanh dang dién &p Vo & mdi lan do (Vmax, Vmin, tan so tin hiéu vao va
tin hiéu ra)?

3/. So sanh dang dién ap ngd vao va ngd ra cua cac lan do véi Iy thuyét da hoc?
Néu khéc thi tai sao?

4. Mach xén hai mirc doc lap.
% Lan I:
Sinh Vién mac mach nhu hinh 3.28
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Hinh 3.28

Diéu chinh nguén tin hi€u la song sin, bién do 10V, tan s6 1KHz va cép vao VI
cua mach trén.
Dung nguon diéu chinh duoc 0—30V dié chinh Vdcl =5V.
Dung nguén diéu chinh duoc -30—0V diéu chinh Vdc2 = -5V.
Do va v€ dién ap VI (kénh 1) va Vo ( kénh2) vao hinh 3.29

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.29
< Lan 2:

Thuc hién nhu 1dn mot nhung thay ngudn tin hiéu 1a song tam giac, c6 bién do
10V tan s6 2KHz va cap vao VI cua mach trén.
Do va vé dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.30

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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100
90

10
0%

Hinh 2.30
% Lan 3:

Thuc hién nhu 1an mot nhung thay nguén tin hiéu la séng sin, c6 bién do
4V tan s6 3KHz va cap vao VI cta mach trén.
Do va v€ dign 4p VI (kénh 1) va Vo (kénh 2) vao hinh 2.31
Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.31

% Lan 5:
Sinh Vién mac mach nhu hinh 3.32
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H|nh 3.32

Diéu chinh nguén tin hiéu 1a song sin, bién do 6V, tan s 1KHz va cép vao VI
cua mach trén
Dung ngudn 5V cap vao Vdcl.
Dung nguon diéu chinh duoc 0..30V diéu chinh Vdc2 =2V.
Do va vé dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.33

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

100
Q0

10
L1 AR

Hinh 3.33
% Lan 6:

Thuc hién nhu 1an nim nhung thay ngudn tin hiéu 1a séng sin, c6 bién do
4V tan sb6 3KHz va cap vao VI cta mach trén.
Do va v€ di¢n ap VI (kénh 1) va Vo (kénh2) vao hinh 3.34

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
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100 ]

a0 3

10 ;

0%% ]
Hinh 3.34

+»* Nhan xét:
1/. So sanh dang dién ap Vo & moi lan do (Vmax, Vmin, tan so tin hi¢u vao va
tin hi¢u ra)?

3/. So sanh dang dién 4p ngd vao va ngd ra cuia cac lan do véi 1y thuyét da hoc?
Néu khac thi tai sao?

I1. Mach ghim dién ap (Mach Kep).
1. Mach ghim dinh trén.
% Lan 1:

Sinh Vién mic mach nhu hinh 3.35
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Hinh 3.35

biéu chinh ngudn tin hi€u la xung vudng doi xtng, bién do 10V, tan so
1KHz va cap vao VI cua mach trén.

Dung nguodn diéu chinh duoc 0..30V diéu chinh Vdc =5V.
Do va v€ dién 4p VI (kénh 1) va Vo (kénh 2) vao hinh 3.36.

—|
Vi

- Kénh 1: - Kénh 2:

+ Time/Div: + Time /Div

+ Volts/Div: +Volts/Div
100 g
Q0 -
10 %
025 .

Hinh 3.37

% Lan 2:
Thyc hién nhu 1an mot nhung thay nguén tin hi¢u la séng sin, c6 bién do 10V,
tan s6 2KHz va cip vao VI cua mach trén.
Do va v€ dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.38.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div



151

100 E
a0 ]
10 ;
0% .
Hinh 3.38

+ Lan 3:
Thuc hién nhu 1an mét nhung thay nguén tin hi¢u la séng tam giac, c6 bién do
10V tan s6 2KHz va cap vao VI cuia mach trén.
Do va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.39.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1000
90

10
0%p

Hinh 3.39

% Lén 4:
Dé nguyén mach dang chay & lan 2, diéu chinh dién ap Vdc, nhin trén OSC va
nhan xét.
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Sinh Vién mic mach nhu hinh 3.40
C

47K

Vi Vo
. Vde I )
Hinh 3.40

Piéu chinh ngudn tin hiéu 13 xung vudng ddi xtng, bién do 5V, tan sé 1KHz
va cap vao VI cua mach trén.

Dung nguén diéu chinh duoc -30V..0 diéu chinh Vdc = -5V. Po va vé dién ap VI
(kénh 1) va Vo (kénh2) vao hinh 3.41.

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100 g

a0 ]

10 ;

0%a ]

Hinh 3.41

s Lan 6
Thuc hién nhu lan nam nhung thay nguon tin hiéu 1a xung vudng don cuc, c6
bién do 5V tan s6 3KHz va VDC = -6V.
Do va v€ dién ap VI (kénh 1) va Vo (kénh2) vao hinh 3.42
Kénh 1: Kénh 2:
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- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

1']']::::
90

10 Ly
0%

Hinh 3.42

¢ Nhan xét:
1/. So sanh dang dién 4p Vo ¢ mdi lan do (Vmax, Vmin, tan sd tin hiéu vao va
tin hiéu ra)? Cho biét diéu kién dé hinh dang cua Vo giong Vi.

3/. So sanh dang dién ap ngd vao va ngd ra ciia cac lan do voi 1y thuyét da hoc?
Néu khéc thi tai sao?
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2. Mach ghim dinh dudi.
% Lan 1:
Sinh Vién mac mach nhu hinh 3.43

|
[ - II il
] 47 !
Vi Vo

Vide ]‘

Hinh 3.43
Picu chinh ngudn tin hiéu 13 xung vudng ddi xung, bién do 5V, tan sé6 1KHz
va cap vao VI cua mach trén.
Dung ngudn diéu chinh duoc 0..30V diéu chinh Vdc =5V.
Do va vé di¢n 4p VI (kénh 1) va Vo (kénh 2) vao hinh 3.44

Kénh 1: Kénh 2:
- Time/Div: - Time /Div

- Volts/Div: - Volts/Div
100[ . 1
90 .
10 |t :
0% ]

Hinh 3.44

% Lén 2:
Thuc hién nhu 1an mot nhung thay ngudn tin hiéu 13 song sin, cé bién do 5V,
tan s6 2KHz va cip vao VI cta mach trén.
Do va v€ di¢n ap VI (kénh 1) va Vo (kénh2) vao hinh 3.45
Kénh 1: Kénh 2:
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- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
10D g
a0 ]
10 ;
02q ]
Hinh 3.45

% Lan 3:
Thuc hién nhu 1an mot nhung thay ngudn tin hiéu 1a xung vudng don cuc, c6
bién do 4V tan s6 3KHz va Vdc= 6V.
Do va v€ di¢n ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.46.
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
o0

10
0%

Hinh 3.46
% Lan 4:
Pé nguyén mach dang chay & 1an 2, diéu chinh dién ap Vdc, nhin trén OSC va
nhan xét.
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+ Lan 5:

- | | - .
|
C
47
Vi A Vo
_ vd T
i
Hinh 3.47

DPoi xung, bién do 10V, tan s6 1KHz va cép vao VI cua mach trén. Dung
nguodn diéu chinh duoc -30V..0 diéu chinh Vdc = -5V.
Do va vé dign 4p VI (kénh 1) va Vo (kénh2) vao hinh 3.48.

Kénh 1: Kénh 2:

- Time/Div: - Time /Div

- Volts/Div: - Volts/Div

1000, .,
o0

10,
0%

Hinh 3.48
% Lan 6:
Thuc hién nhu 1an nim nhung thay nguén tin hiéu 1a xung vudng ludng cuc, co
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bién d6 4V tan s6 3KHz va Vdc=-6V.

Po va vé dién ap VI (kénh 1) va Vo (kénh 2) vao hinh 3.49
Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div

100
90

10
0%

Hinh 3.49
¢ Nhan xét:
1/. So sanh dang dién 4p Vo ¢ mdi lan do (Vmax, Vmin, tan sd tin hiéu vao va
tin hiéu ra)? Cho biét diéu kién dé hinh dang cta Vo gidng Vi.

3/. So sanh dang dién 4p ngd vao va ngd ra cla cac lan do voi 1y thuyét da hoc?
Néu khéc thi tai sao?
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ON TAP CHUONG

1. Hdy tinh todn vé dang séng cua ham o(t) véi ham xung dwogc cho trong
hinh 1a

| |
t
s W
Hinh 1a
Ds: d‘é(tt) —35(t-1)-35(t-3)
3
"‘ L os)
= 3
% 1(s)
= [F) 1 =3 P 4 s
- (—3)
)

2. Hinh 2 trinh bay man hinh dao déng ky dang do mét phan dang song cia
ham mii. Trong hinh vé truc dung la truc bién do voi do phan giai la 2v/1 6
chia, truc ngang la truc thoi gian 1ms/l é chia. Hay tim thoi hang T. ciia
ham mil.

Amplinde

(2 Vidiv)
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_ At 8.10°
Ds: T, = VA 72 =4.05ms
In In[—]
v(t) 1

3. a) Hay tim tan sé va chu ky ciia cdc tin hiéu sau ddy:
Vi(t) = 17 cos (2000t — 30°)
Vy(t) = 12 cos (2000t + 30°)
b) Hay tim phuong V3(t) = Vi(t) + V(1)
- Ds: b) V3(t) = 25,2 c0s(2000t + 5.69%) = 25,1 c0s2000t +2,5 sin 2000t (v)

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 3
+ NOi dung:
+ Vé kién thirc: Trinh bay dvwoc khai niém, hiéu dwoc su khdc nhau ciia cdc mach
xén va ghim dién ap,...
+ Ve ky nang: sur dung thanh thao cdc dung cu do dé do dwoc cac hinh dang,
bién dg, tan so, dién dp & ngé vao — ra cia tin hiéu mot cach chinh xac.
+ Vé thdi d¢: Bam bdo an todn va vé sinh cong nghiép.
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé kj nang: Pdanh gid kj ndng thiee hanh do dwoc cdc théng sé trong
mach dién theo yéu cau ciia bai.
+ Thai @: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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Phan 2: K§ thuat sb
BAI 1
DAI CUONG
Ma Bai: MD28- 01
Gioi thi¢u
Trong khoa hoc, cong nghé hay cudc séng doi thuong, ta thuong xuyén phdi
tiép XUC véi s6 lwong. S6 lwong c6 thé do, quan 1y, ghi chép, tinh todn nham
gilp cho cac xu Iy, wéc dodn tro nén it phirc tap hon.
- C6 2 cdch biéu dién sé lwong:
Dang twong tw (Analog) vd Dang sé (Digital)
e Dang tuong tu:
Vi du: Nhiét do, toc do, dién thé cta dau ra micro... La dang biéu dién véi
su bién doi lién tuc ctia cac gia tri .
e Dang S0:

Vi du: Thoi gian hién trén dong ho dién tir. La dang biéu dién trong do6 céac
gia tri thay doi ting nac roi rac .
Muc tiéu:

-Trinh bay dugc cac khai niém co ban vé mach tuwong tu va mach sb.

- Trinh bay duoc cu tric ctia hé thong s6 va ma so.

-Trinh bay duogc ciu tao, nguyén 1y hoat dong cta cac cong logic co
ban

-Trinh bay duogc cac dinh luat co ban vé ky thuat sd, cac biéu thirc toan
hoc cta sb

- Chu dong, sang tao va dam béo trong qué trinh hoc tap
Noi dung

1.Téng quan vé mach twong tw va mach so
- Muc tiéu: Phan biét dwoc tin hidu twong tw va tin hiéu so, wu nhioc diém cia
chung.
1.1 Dinh nghia
-Tin hiéu
Tin hiéu 1a bién thién cta bién do, thuong 13 dién ap hay dong dién theo
thoi gian. Puong biéu dién cua tin hiéu 1a dang song
- Tin hi¢u twong tw ( hinh 1.1)
, Tin hi€u tuong ty 1a tin hi¢u ’C(’) bién dd lién tuc theo th(:yi gian. Trqng thuc
té cac dai lugng vat ly nhu van téc, nhiét do moi truong, tiéng noi...déu la tin
hi¢u tuong tu.



161

Fign dd
F

0 t
a- tin Ridu fuong i
Hinh 1.1

Trong k¥ thuat dién t&r mach tuong ty 1a mach xur Iy cac tin hi¢u tuong tu co
dang nhu hinh v€ c6 nghia la trong cung mot khoang thoi gian xac dinh mach
phai xur Iy n murc tin hi¢u khéc nhau

- Tin hi¢u sé (hinh 1.2)

Tin hiéu sd 1a tin hiéu c6 bién do gian doan theo thoi gian. Bién do chi co
hai mirc nhu hinh v&, muc (1) dai dién cho bién do cao, mirc (0) dai dién cho
bién d6 thap.

BEién dd
A

"t

bt hidi 58
Hinh 1.2
Mach sb chi xir Iy hai muc tin hiéu 0 hodcl trong cung mot khodng thoi
gian ma thoi.
1.2 Uu va nhwoe diém ciia ky thugt sé so véi kj thudt twong ti
K¥ thuat s6 ¢4 nhiéu uvu diém so véi ky thuat mach tuong tu khién cho ky
that s6 ngay cang phd bién & gan nhu hau hét cac linh vyc nhu: do luong, diéu
khién tinh toan, thong tin...Tuy nhién k¥ thuat mach twong ty ciing c6 nhiing dic
tinh riéng ma mach s6 khong thé thay thé.
% Uu diém:
Nhin chung thiét bi s6 d& thiét ké hon: D6 13 do mach duoc st dung céc vi
mach chuyén ding da dugc thiét ké voi chiic nang dinh trudc. Kha ning chong
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nhiéu va sy méo dang cao: Do dic thu cta hé théng la chi x&r li hai murc tin hiéu
1 va 0 va thoi gian chuyén tiép gitta chiing 1a rat nhanh nén kha ning chéng
nhiu rat cao, hon nira bién d6 cta tin hiéu nhiu khong du kha ning 1am thay
d6i gitta hai mure tin hiéu tir 0 sang 1 va nguoc lai tir 1 sang 0. Trong khi d6 &
thiét bj tuong tu do chinh xac bi gidi han vi mach phai xtr 1i cac tin hi¢u lién tuc
theo thot gian, hon nita cac linh ki¢n st dung khong thuc su tuyén tinh.

Do d6 bién do cua tin hiéu nhiéu dé dang xam nhap vao hé théng va lam
mét tinh 6n dinh cua hé théng.

Luu trit va truy cap dé dang, nhanh chéng: Do tin hiéu sd chi c6 hai mic
nén viéc luu trit & nhitng moéi trudng khac nhau (bo nhé ban dan, bang tir...) va
truy cap rat thuan tién.

D0 chinh x4c va d0 phan giai cao: Trong viéc do dac thoi gian, tan sb , dién
thé v.v.. k¥ thuat s6 cho d6 chinh xac va do phan giai cao hon k¥ thuat tuong tu.

C6 thé lap trinh hoat dong ctia hé thong k¥ thuat so: Hoat dong ctia hé thong
k¥ thuat c6 thé dicu khién theo mot qui luat dinh trudc bang mot tap 1énh goi 1a
chuong trinh. Cuing v&i viée ra doi cua cac vi xir 1 va vi diéu khién lam cho viéc
tu dong diéu khién hé thong tré nén dé dang hon.

% Nhuoc diém

Hau hét cac dai luong vat 1y diéu mang ban chat cua tin hiéu tuong tuy.
Chinh nhiing dai luong nay thuong 1a dau vao va dau ra cta cac hé théng dicu
khién. Vi du nhu cac dai luong nhiét do, ap sut, luu luong, van tdc...Phan tich
cac dai lugng nay theo thoi gian dé chinh 1a cac dai luong tuong tu.

Trong k§y thuat nguoi ta thuong phai thuc hién bién doi tir tin hiéu twong tu
sang tin hiéu s6 va nguoc lai. Piéu ndy lam cho thiét bi thém phirc tap va gia
thanh cao hon. Tuy nhién nhiing bat loi nay bi lan ludt bdi wu diém cua ki thuat
s6 nén viéc chuyén doi qua lai gitta k¥ thuat s6 va k¥ thuat twong tu 1a viéc can
thiét va tré nén pho bién trong cong nghé ngay nay.

Pé tan dung dugc nhimg wu diém cua k¥ thuat sé va k¥ thuat tuong tu
ngudi ta st dung cé hai loai vao trong mot hé thong. O nhiing hé théng nay khau
thiét ké can quyét dinh khau nao dung k¥ thuat tuong ty va khau ndo dung k§
thuat so.

2 . Hé théng so6 va ma sb

- Muc tiéu: Phan biét va chuyén doi gitta cac hé théng $6 v&i nhau, wu va nhuoc
diém ciia hé thong ma so.

2.1 H¢ thong so thip phdn (Decimal system)
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Trong hé thap phan nguoi ta st dung 10 ky tu tir 0 dén 9 két hop véi cac
ddu chdm, ddu phay dé chi vé luong:

Trong diy s6 thap phan: dn. d20:dy theo qui wdc tir phai qua trai vi tri cua
chung thé hién hang don vi, hang chuc, hang trim, hang nghin . . . v&i phan
nguyén va nguoc lai tir trai qua phai 1a phan chuc, phan trim, phan nghin . . . d6i
v6i phan 1¢ sau ddu phay.

Vi du: Hinh 1.3, cho s6 thap phan 379,153 vé6i phan nguyén 1a 379 va phan
1é 1a 153 duoc biéu dién nhu sau:

- 379,153 = 3.10%+7.10'+9.10°+1.101+5.10%+3.10°3

- 19990 = 1.10% + 9.10% + 9.10* +9.10° = 1000 + 900 + 90 + 9

-1,25=1.10°+2.10% +5.102=1,00 + 0,2 + 0,05 = 3,6251¢

N6i tom lai bat ki s6 nao ciing 14 tong céc tich gilta gia tri ciia mdi chit s6
v6i gia tri (goi 1a trong s6) clia nod.

Trong s8
10° 10 10° 10 102 107
3 7 9 . 1 5 3
Diu phay
Hinh 1.3

Dbi v6i mot day sb thap phan cé n sb hang thi c6 10 gia tri va giira hai gia
tri lién ké nhau chénh 1éch nhau 10 1an
2.2 Hé thong sé nhi phdn (Binary system)
-Kytwsd: 0,1
-Cosh: 2
Pé biéu dién s6 nhi phan ngudi ta dung hai ki s6 (digit) 0 va 1 dé dién ta vé
lwong ciia mot dai lwong nao d6.Mot ddy sd nhi phan chi tinh phan nguyén duoc
biéu dién nhu sau:
bn-1bn-2. . .b2b1bo
Qui udc mdi sb hang 1a mot bit. Bit tan cung bén trai goi 1a MSB (tuc 1a bit
c6 gia tri 1on nhat) va bit ¢ tan cing bén phai goi 1a LSB (tirc 1a bit c6 gia tri nho
nhat).
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Nhu vay s6 nhi phan c6 n bit thi s& c6 2" gié tri khac nhau. Gi4 tri nho nhat
12 0. ..000 va gia tri 1én nhat 1a 1. . .111. Trong s6 céc bit tir thip dén cao lan
luot 14 1, 2, 4, 8 va giira hai bit ké nhau chénh léch nhau 2 lan.
Vi du: Sé nhi phan 10101, = 1.2+ 0.28+ 1.22+ 0.21 + 1.2°
-11,101, =121 +1.2°+1.21+ 022+ 1.2°
% Chuyén dbi tir s6 nhi phin sang thip phan.
Quy tac chuyén nhw sau:
bn-1bn-2. . .b2b1bo = bn1.2"4+bn2.2"2, | | 02.224+b1.21+10.2°
Vi du: Chuyén doi s6 nhi phan sau sang so thap phan.
a) 100111
b) 11,1010

Giai
a) 100111, = 1.25+0.24+0.23+1.22+1.21+1.2°
=32+0+0+4+2+1 = 39
b) 11,1010, = 1.21+1.2°+1.2140.22+1.23+0.2
=2+1+1/2+1/8
< Chuyén doi tir s6 thdp phan sang nhi phén.
Quy tdc chuyén nhuw sau:
Str dung qui tac chia 2 lién tiép s6 Ao va lay phan du
- Phan du déu tién cua phép chia 14 bit LSB
- Phan du cudi cung cung ctia phép chia 1a bit MSB
Vi du: Chuyén s6 thap phan Ao = 20 sang s6 nhi phan
Viéc chuyén d6i duoc tién hanh nhu sau:
40/2 =20 4+ du 1 (LSE)
202 =104+du0
10/2=5 +duo
5372 =2 +duol
22 =1 +du0(MSE)

Két qua: A, = 01001
2.3 Hé thong soé bdt phén (Octal system)
-Ky twsd:0,1,2,3,4,5,6,7

- cos0: 8
Trong hé théng s6 bat phan nguoi ta dung cac sb tir 0 dén 7 dé mo ta vé
luong cua mot dai lugng va ciling theo luat vi tri trong s6 cua 8M (m=. . .-2,-

1,0,1,2. ..). Mot ddy sb octal duoc biéu dién nhu sau:0n.10n.2. . 00100
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Trong d6 mot ddy s bat phan c6 n sb hang thi s& c6 8" gia tri khac nhau, gia
tri thap nhat 1a 0. . .000 va gia tri 10n nhat 1a 7. . .777. Trong sb céac bit tir thap
dén cao lan luot 13 1, 8, 64. . .va gifra hai s6 lién ké nhau chénh 1éch nhau 8 1an

<» Chuyén doi tir bat phin sang thip phén
Quy tdc chuyén nhu sau:
On-lon-z. . .020100
% Chuyén dbi s6 thap phan sang biéu dién s bat phan
Quy tdc chuyén nhu sau:
Pé thuc hién chuyén tir Aio sang Ag ta thuc hién phép chia ciia Ayg cho Ag
r0i 1ay phan du
Vidu: Cho Ajp =435 hdy tim Ag=?
Giai
Ta c6: 435/8 = 54 + du 3 (LSO)
54/8=6+du6

’ 6/8 =0 + du 6 (MSO)
Keét qua: Ag =663 ]
'2*7 Chuyén doi mjt so bat phin sang so nhj phin ,
bé thyc hién chuyén doi ta thay thé mot ky tu s6 bang mot s6 nhi phan 3
bit trong ing theo bang sau:

ky tw so bat phin| ( 1 2 3 | 415 |6 7

([ Nhdmnphi phdn {000 |OOL [O10 JOI1 |100 |10l |110 |11l

Vidu:-4 7 2=100 111 010, ; 10s = 001 000z;

- 3 4 5;=11100101,, 1 3 Tg=1011111,

0

011 100 101 011 011 111

2.4 Hé thong so thip luc phin (Hexadecimal system)
-Ky twsd:0,1,2,3,4,5,6,7,8,9,A,.B,C,D,E.F
-Co'sb: 16
H¢ HEX str dung 16 ki ty bao gém 10 s tu nhién tir 0 dén 9 va cac chit cai in
hoa g@)m A,B,C,D,E,Fdédiénta 16 sb thap phan tir 0 dén 15.
Ly do dung hé thap luc phan 1a vi mot s6 nhi phan 4 bit c6 thé dién ta duoc
2% = 16 gia tri khac nhau nén rat thuan loi cho hé théng s6 nao do chi dung mdt
ky tu ma c6 thé tuong ing voi sb nhi phan 4 bit, d6 1a hé thap luc phan.
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Mot diy Hex duge biéu dién nhu sau: hy.thnz. . hohihg
Nhu vay trong diy s6 Hex c6 n sd hang thi s& c¢6 16" gia tri khac nhau, gia tri nho
nhat 12 0. . .000 va gia trj 16n nhét 1a F. . .FFF. Trong s6 cac bit lan luot 13 1, 16,
256. .. vatrong s6 cuia hai sb hang ké nhau chénh 1éch nhau 16 lan.
% Chuyén ddi s6 thap luc phan sang s6 thip phén
Vidu: 2 Eig = 2.161 +14.16° = 4649
0 1 2 C, Dig=0.163+1.162+2.16" + 12.16° + 13.16*
=0 + 256 + 32 + 12 + 0,0625 = 300,0651¢
Ghi chii: néu s thap luc phan bat dau bang chit thi khi viét phai thém s6 0 vao
truoc, vi du: EF — OEF.
%+ Chuyén d6i s6 thiap phan sang s6 thap luc phan
- Thuee hién theo quy tac ldy Ay chia cho Asg réi ldy phan du
Vi dl}.i Cho Ay =5001 tim Ap=7?
Giai

Taco: 5001/16=312+du9
312/16 =19 + du 8
19/16=1+du 3
1/16 =0 +du 1
Két qua: Ass = 1389
%+ Chuyén d6i thap luc phan sang biéu dién so nhi phan
- Thuee hién theo quy tac biéu dién mét ky sé thdp luc phan bang mot
nhom t6 hop 4 bit nhi phén
Vidu: Voi A16 =4EFB suyra A2=0100 1110 1111 1011
V6i A16 =BCD2 suyra A2=10111100 1101 0010
- Bang hinh 1.4 mo ta quan hé giira hé thap phan, thap luc phan va nhi phan
4 bit

Thép phan Thép luc Nhi phan
phén
0 0 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 3 0101
6 6 0110
7 7 0111
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8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111
Hinh 1.4

2.5 Ma BCD (Binary code decimal)

Thong tin dugc x1r 1i trén mach s6 diéu 1a cac sb nhi phan nén moi thong tin
dir lidu du 1a sb luong, cac chir, cac dau, cac ménh 1énh sau cung phai ¢ dang nhi
phén thi mach s6 méi hiéu va xtr i dugce. Do d6 phai qui dinh cach thirc ma céc
s6 nhi phan dung dé biéu dién cac dir liéu khac nhau tir d6 xuat hién cac ma sé.
Trudc tién ma thap phan thong dung nhat 1a ma BCD (Binary code decimal: ma
ctia sO thap phan duoc ma hoa theo s nhi phan).

Vi ky s6 thap phan 16n nhat 1a 9 nén ta can 4 bit d& ma hoa mdi ki s6 thap
phan

Vi du: Bé minh hoa md BCD ta tién hanh ma hoa sd thap phan 2352sang
ma BCD. Trong d6 mdi ki s6 ctia hé thap phan dugc biéu dién béi mot to hop ma
BCD nhu sau:

2 3 5 P (Thip phan)

Pt

0010 0011 Olol 0010 (BCL)

Mdi s6 thap phan duogc ddi sang s6 nhi phan twong duwong va luén ludn
ding 4 bit cho ting sb thap phan
M3 BCD biéu dién mdi sb thap phan béng mot sd nhi phan 4 bit va ta nhan
thay rang chi co cac s6 tir 0000 dén 1001 duoc str dung, ngoai cac nhém sd nhi
phan 4 bit nay khong dugc dung lam ma BCD.
Vi du: P6i s6 BCD sang s6 thap phan
a) 1000100100100110gcp
b) 1100100001010111pcp
Giai
a) Chia s BCD thanh timg nhém 4 bit va d6i mdi nhém sang thap phan
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1000 1001 0010 OL10

!

8 9 2 3]
Két qua so thap phan tuong Gng 1a: 892610
b) Tuong ty nhu cau a ta co
1100 1000 0101 0111

f
% mT ET 3 ?‘T
Trong BCD
> Uu diém : Chinh cia ma BCD la dé dang chuyén doi tir ma thap phan sang nhi
phan va nguoc lai bang cach chi cdn nhé cac nhoém ma 4 bit tng vai cac ki s6
thap phan tir o dén 9.
- 8o sanh ma BCD va md nhi phdn
Ta can phai hiéu rang ma BCD khong phai 1a mot hé thong sé nhu hé thong
) thap phan, nhi phan, bat phan va thap luc phan. Ma that ra, BCD 1a h¢ thap
phan véi timg ki s6 dugc méa hoa thanh gia tri nhi phan tuong Gmg va ciing phai
hiéu rang ma BCD khong phai 1a mot ma nhi phan quy udc.
Mai nhi phan quy udc biéu dién sb thap phan hoan chinh & dang nhi phén,
con ma BCD chi chuyén d6i timg ky s6 thap phan sang s6 nhi phan twong tng
2.6 Ma ASCII
Ngoai dit liéu dang s6 may tinh con c¢6 kha ning thao tac thong tin khac sb
nhu ma biéu thi mau tu abe, ddu chim cau, nhitng ky tu dic biét cling nhu ky tu
s6. Nhitng ma nay duoc goi chung 1a ma chit s. B4 ma chit s hoan chinh bao
gém 26 chir thuong, 26 chir hoa, 10 ky tu sb, 7 ddu chdm cau va chung do 20
dén 40 ky tu khac. Ta c6 thé noi ring ma chir s6 biéu dién moi ky tu va chit sb
cé trén ban phim may tinh.
Ma chit sb duge s dung rong rai hi¢én nay la ma ASCII( American
Standard Code Information Interchange).
M3a ASCII 1a bo ma c6 7 bit nén c6 27= 128 nhém ma du dé biéu thi tat ca
cac ky tu trén ban phim may tinh.
Bang danh sach bang ma ASCII

Ky tu Ma ASCII 7 bit Octal Hexa
A 100 0001 101 41
B 100 0010 102 42
C 100 0011 103 43
D 100 0100 104 44
E 100 0101 105 45
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F 100 0110 106 46
G 100 0111 107 47
H 100 1000 110 48
| 100 1001 111 49
J 100 1010 112 4A
K 100 1011 113 4B
L 100 1100 114 4C
M 100 1101 115 4D
N 100 1110 116 4E
0 100 1111 117 4F
P 101 0000 102 50
Q 101 0001 121 51
R 101 0010 122 52
S 101 0011 123 53
T 101 0100 124 54
U 101 0101 125 55
V 101 0110 126 56
W 101 0111 127 57
X 101 1000 130 58
Y 101 1001 131 59
Z 101 1010 132 5A

Ngoai dit liéu dang s6 may tinh con c6 kha niang thao tac thong tin khac sd nhu
ma biéu thi mau ty abc, ddu chim cau, nhiing ky tu dic biét ciing nhu ky tu s6. Nhiing
mi nay duoc goi chung 1a mi chir s6. B6 mé chit sé hoan chinh bao gébm 26 chir
thuong, 26 chir hoa, 10 ky tu s6, 7 ddu chdm céu va chimg d6 20 dén 40 ky tu khac. Ta
c6 thé néi rang ma chit s6 biéu dién moi ky tu va chit s6 ¢6 trén ban phim may tinh.

0 011 0000 060 30
1 011 0001 061 31
2 011 0010 062 32
3 011 0011 063 33
4 011 0100 064 34
5 011 0101 065 35
6 011 0110 066 36
7 0110111 067 37
8 011 1000 070 38
9 011 1001 071 39
<Ky ty tring> | 010 0000 040 20
. 010 1110 056 2E
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( 010 1000 050 28
+ 010 1011 053 2B

010 0100 044 24
* 010 1010 052 2A
) 010 1001 051 29
- 010 1101 055 2D
/ 010 1111 057 2F
, 010 1100 054 2C
= 0111101 075 3D
<RETURN> 000 1101 015 0D
<LINEFEED>| 000 1010 012 0A

Céac phép tinh trén hé thong so
< CPng va triv hai s6 nhi phén
o Céng hai s6 nhi phin

Nhu ta di biét cong hai s6 thap phan 1 hang don vi cong trudc va néu tong
nho hon 10 thi viét tong, néu tong 16n hon 10 thi phai viét hang don vi va nhé 1
cho 1an cong ké trén.

Trong phép cong nhi phan ciing tao ra so nhé. Pau tién cong hai bit nhi
phan co nghia it nhat (LSB) néu két qua cong hai bit =< 1 thi viét két qua va néu
két qua cong hai bit > 1 thi phai ¢ nhd vao két qua ctia phép cong & bit ké tiép.

- Quy tdc céng hai s6 nhi phdn mét bit nhuw sau:

=3 bi cdng: O i 1

29 coHng: 4+ O +1 +1

TS ne: o 1 1o

=5 nhd
Vidu:

1010 (= 1 1101 (=13
+ 1001 (=9 + 1111¢= 153
10011 (= 19) 11100 (=28

e Trir hai s6 nhi phin:

Trong phép trir néu sb bi trir nho hon sd trir, cu thé 1a 0 trir di 1, thi phai
muon 1 & hang cao ké ma 1a 2 & hang dang trir va sé muon nay phai tra cho hang
cao ké turong tu nhu phép trir hai s6 thap phan.

- Quy tdc trir hai s6 nhi phdn mot bit
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S0 b trit: 0 ! ! 0

50 i -0 -1 -0 -1
Hiéu; 0 0 1 11
TSﬁ‘mﬂc}n

Dé y rang 0 — 1 khong phai 1a bang 11 ma 1a 1 vé6i 1 13 s6 muon. Khi trir hai
s6 nhiéu bit thi muwon & hang nao thi phai cong vao vdi s trir ciia hang d6 trudce
khi thyc hién viéc tru.

Vi du:

1011 1100

1001 0111
0010 0101

% Nhdn va chia hai sé6 nhi phén
- Quy tac nhan hai so nhi phan mot bit

Canluuy: 0x0=0

0x1=0
1x1=1
Vidu: Tinha)1101 x101 b)1 01 0x101
1101 1010
x 101 x101
e s
0000 0000
1101 1010

i T

- Quy tdc nhdn hai sé nhi phdn mét bit
Vi du: Thuc hién phép chia 1001100100 cho 11000
Lan chia dau tién, 5 bit cta s6 bi chia nhé hon s chia nén ta duoc két qua
14 0, sai d6 ta 1y 6 bit ctia s6 bi chia tiép ( twong tmg vai viée dich phai s6 chia 1
bit trude khi thuc hié€n phép trir)
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1001100100 |11000
-11 000 011001.1
0011100
- 11000
00100100
- 11000
011000+« Thédm vao &€ chia
-11000 téplayphanlé
0000
Két qua ta dwoe: 11001.12 = 25.510
% Cong va triv hai sé thdp luc phin
o Cong hai s6 thdp luc phin
Khi cong hai s thap phan néu tong 16n hon 9 thi ta viét con s6 don vi va
nhd s6 hang chuc 1én hang cao ké. Tuong tu nhu vy d6i véi sb thap luc phan
néu tong 16n hon F (15 trong hé 10) thi ta viét con sé don vi va nhé con sb hang
thap luc 1én hang cao ké.
Cong hai s6 thdp luc phédn chi cé mot sé
8 & & 8
+7 +8 +A 4+F
F 10 12 17

Ta thay:

- Truong hop 8 + 7 =15 twong ing véi F

- Trudng hop 8 + 8 = 16, ta viét 16 — 16 = 0 va nhd 1 va két qua la 10

- Truong hop 8 + A = 18, ta viét 18 — 16 =2 vanhd 1 va két qua 1a 12

- Trudng hop 8 + F =23, ta viét 23 — 16 =7 vanhd 1 va két qua 1a 17

- Cung quy luat trén ap dung khi cong hai sé Hex c6 nhiéu con s va di nhién sb
nhé cho hang nao thi phai cong thém cho hang do.

Vi du:
1s N BT
4+ = 4+ EE 4+ SE7
2 195 9]

Trir hai sé thdp luc phdn
Khi trir hai s6 Hex néu so trir 1o6n hon so bi trir ta muon 16 dé thém vao so
bi trir va trd 1 cho s0 trir & hang cao ké.

Vidu:
=] SA B2
A = - CE
5 4R AT
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% Céng va trir hai s6 BCD
o Céng hai s6 BCD
Cong hai s6 BCD khac véi cong hai sé nhi phan binh thuong. Khi tong &
mdi s6 hang cua sé BCD bang 9 (= 1001) hay nho hon 9 thi d6 1a két qua cudi

cung.
Vi du:
L0lol (=5 L0101 (=5)
0010 (= 23 0100 (= 4)
0111 (=7 1001 (= 93

Khi tong hai s6 nhi phan 16n hon 9 tirc 1a tir 1010 tré 1én thi tong phai duoc
cong phai dugc cong thém 6 (= 0110) dé co tong 1a 9 hoidc nho hon va sé nhd 1
1én hang BCD ¢6 nghia cao hon.

4 1000 (= 8)
OLLl (=7
1111 (= 15) khéng phai <6 BCD
Ly do cong thém 6 vi md BCD khong dung 6 mé cao nhit cta sé nhi
phan 4 bit 6 1a cac ma tir 1010 dén 1111.
o Trir hai s6 BCD
Trir hai s6 BCD cung gidng nhu trir hai s nhi phan nhiéu bit. Néu s bi
trir nho hon s6 trir thi phai muon 1 ¢ hang c6 nghia trén ma 1a 10 ¢ hang dang
trir. Dé tién sdp xép ta chuyén 1 & hang c6 nghia trén thanh 10 & hang dang trir
roi cong vao s6 bi trir trude khi thuc hién phép tru.

00101010 0111 1001 (=79)
0101 0101 0101(=55)

00101000 00100100 (=24)
0001 0111

0001 1000

v Bai tap:
1. Bién d6i céc s6 nhi phan sau sang thap phan:
a) 10110,
b) 10001101,
c) 1111010111,
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d) 10111111,
e) 100100001001,
f) 110001101,
2. Bién d6i cé4c s6 thap phan sau sb nhi phan:

a) 37 b) 14 c) 189

d) 205 ¢) 2313 f) 511
3. Bién dbi céc s thap luc phan sau sang nhi phan:

a) 473 b) 235 ) 170

d) 12A46 e) BC12 f) 51716
4. Bién doi c4c s6 thap phan sau sang bat phan:

a) 111 b) 97 ¢) 234

d) 45 e) 3214 f) 517
5. Bién d6i cé4c s6 thap phan sau sang thap luc phan:

a) 22 b) 321 ¢) 2007

d) 123 e) 4234 f) 517

6. Hay chuyén do6i cac ma sé sau:
a. Tr ma Binary sang Hexadecimal: 111001011,
b.Ttr m& Hexadecimal sang Octal: EDy
c.Tu mé Decimal sang Octal: 6719
d.Tur ma Decimal sang Binary: 49
e.Tu mé Decimal sang BCD: 761
f. Hay tim s6 bu 2 caa: (-12)
7. M4 hoa s6 thap phan dudi day dung ma BCD :
a/ 12 b/ 192 «¢/2079 d/15436 e/0,375 /17,250
3. Cac cong Logic co ban

- Muc tiéu: Phan tich dwoc cac mach cua cac cong Logic, tin hiéu cua ngo vao

va ra khi co sw két hop cua nhiéu cong voi nhau.

Trong k¥ thuat dién tir nguoi ta dung nhimng linh kién dién tir can thiét két
ndi voi nhau theo céac quy luat nhét dinh tao nén cac phﬁn tr co ban va tir d6 hinh
thanh cac mach chirc ning phirc tap hon. Nhitng phan tir co ban nay goi la cac

cong logic can ban.

Mot cong logic can ban bao gobm mot hay nhi€éu ngd vao nhung c6 duy nhat
mot ngod ra va gilra cac ngd vao va ngd ra bi€u thi moéi quan hé véi nhau duoc

biéu dién qua cac s6 nhi phan 0 va 1.

Xét vé mirc dién ap thi 0 dic trung cho dién ap thap va 1 dic trung cho dién ap

cao va cac cong logic co ban bao gom cac cong sau.
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3.1 Cong AND, hinh 1.5a,b

A

L7 a |

Hinh 1.5a

Ky hiéu: Bang trang thi

IR Y-AE |A
s =
0
1
1

AB

— | | | e

Y=
0
0
0
l

Hinh 1.5b: ky hi¢u va bang trang thai
Nhén xét:
> Cong AND thuc hién toan nhan thong thuong gitra 0 va 1
> Ngé ra cong AND bang 0 khi ¢ it nhdt mot ngd vao bang 0
> Ngo ra cong AND bang 1 khi tit ca cac ngd vao diéu bang 1
Vi du: Mach dién hinh 1.6 sau thuc hién chtc ning ciia cong AND

e e
A B
zz Y=AaB
Hinh 1.6

Bong dén s& sang khi ca hai cong tic A va B déu dong
3.2 Cong OR, hinh 1.7
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DIl
—D—
P A D2
- Y
B
Hinh 1.7a
Ky hiéu: Bdng trang thai
4 Y= ALR A |B Y=A+B
5 o |0 0
ol 1
L |0 l
IR l

Hinh 1.7b: ky hi¢u va bang trang thai
Nhén xét:
- Cong OR thuc hién toan cong thong thuong gitra 0 va 1
- Ngb ra cong OR bang 0 khi tat ca cac ngd vao bang 0
- Ngb ra cong OR bang 1 khi ¢ it nhat mot ngd vao bang 1
Vi du: Mach dién hinh 1.8 sau thuc hién chtic ning ctia cong OR

/s

/.

E
C; Y=A+E

hinh 1.8
Bong dén sé& sang khi cong tic A hodc cong tic B duoc bat

3.3 Cong NOT, hinh 1.9a,b
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.
ERC
‘Tﬁ
RB ) 3
l A @ | A
| I L o WL
Y |
Hinh 1.9a
Ky hiéw Béng trang th
A Y=4 'ENY
0l
L0

Hinh 1.9b: ky hi¢u va bang trang thai ,
Nhdn xét: Trang thai ngd vao va ng6 ra cua cong NOT lu6n doi nhau
3.4 Cong NAND, hinh 1.10a,b

‘+VCC =5V
+Vee =5V
- R SRC
et ot ‘
A B D1 e
;&_KH Rl 2 3

_— —AMA
RY o) D2 Yy "_L

B

Y § R2

Hinh 1.10a
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ws)

<

I

2
oo
O = | O |
-

1]
.

[—
—

hinh 1.10: ky hiéu va bang trang thai
Nhdn xét.
> Cong NAND la ddo trang thai ngd ra ciia cong AND
> Ngo ra cong NAND bang 0 khi ¢o tat ca cac ngd vao bang 1
> Ngo ra cong AND bang 1 khi ¢6 it nhat mot ngd vao bang 0
Vi du: Mach dién hinh 1.11 sau thuc hién chirc ning cta cong NAND

+ AL

BJ' ® Y=AE

Hinh 1.11
Bong dén s& sang khi cong tic A hodc cong tic B khong duoc nhan véi quy
wdce khi nhan trang thai cia cong tic 13 1 va khi khong nhan 13 0
3.5 Cong NOR, hinh 1.12a,b

AtVee=35V

s g § RC
. DI L.

; '
B ]
hd R il
RY 8 : N

Y B

Hinh 1.12a
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S S

g

I

e

+

(s}
|—-|—-l:::|l::|:|;.
wy}
il o
1

T

+

I

Hinh 1.12b: ky hiéu va bang trang thai
Nhdn xét:
> Cong NOR 1la dao ciia cong OR
> Ngo ra cong NOR bang 0 khi co it nhat mot ngd vao bang 1
> Ngo ra cong NOR bang 1 khi tat ca cac ngd vao bang 0
Vi du: Mach dién thé hién quan hé ctia cong NOT, hinh 1.13

=

B -

® YAt E
Hinh 1.13

Chi can nhan mot trong hai nit nhan thi dén s& tat
3.6 Cong EX-OR, hinh 1.14

D1
P
T Y _ :’,2 ; x
A <
A | D1
= RC I

B

e
-
¥o
|_“J

R | -

MWV _
1 RrB

o | D1

?!,!‘_’ |
a <

\ .
A
L]

=

—
(S-?[

|

Hinh 1.14a
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Ky hiegu: Bdng rrany thdi
A

Y = AR + AR
E
1 0

Hinh 1.14 b: ky hiéu va bang trang thai

= AR + AR

I—-l—-l.'::ll.'::l:p.
2= |
— = 2| g

Nhdn xét:
> Ngo ra cong EX-OR bang 0 khi tat ca cic ngd vao cung trang thai
> Ngb ra cong EX-OR bang 1 khi cac ngd vao khac trang thai

Cong EX-NOR, hinh 1.15a,b

; Lo B o )
I <t
Hinh 1.15a
Ky hiéu; Béng trang thdi
A —
Y= B4 AB A B |Y=AB+AB
B 0 0 1
0 | 0
l 0 0
l | 1

Hinh 1.15b: ky hi€u va bang trang thai
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Nhdn xét:
> Ngé ra cong EX-NOR chinh 1a d4o cua cong EX-OR
> Ngé ra cong EX-NOR biang 1 khi tat ca cc ngd vao cung trang thai
> Ng ra cong EX-NOR bang 0 khi cic ngd vao khéc trang thai
3.8 Cong dém ( Buffer)
Cong dém ( Buffer) hay con goi 1a cong khong dao 1a cong c6 mot ngd vao

va mot ky hiéu va bang trang thai hoat dong nhu hinh 1.16a,b

I - I Il
| I “

A Y §R

>
d

Hinh 1.16a
Bang trang thai
X y T
0|0

I ]1

K¥ hiéu

Hinh 1.16: ky hiéu va bang trang thai ctia cong dém
Nhan xét:

» X la ngd vao, co tro khang vao ( Zin ) vo cung lon. Vi vay dong vao
ctia cong dém rat nho.

> Y 1a ngd ra, co tré khang ra (Z o) rat nho. Vi vy cong dém c6 kha
nang cung cap dong ngd ra 1on.

> Dung dé phéi hop tré khéng vao.

» Dung dé cach ly va nang dong cho tai

4. Biéu thic Logic va mach dién

- Muc tiéu: Thyc hién chuyén doi gitta cdc cong Logic trong so dé mach cia tin
hiéu 6 ngoé vao va ra khi trang thai thay déi ¢ cdc cong.

4.1 Mach dién biéu dién biéu thirc Logic

% Mach tao thanh cac cong logic tir cong NAND
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Cong NAND thuc hién phép toan nhan dao, vé so d6 Logic cong NAND gom 1
cong AND mic ndi ting véi cong NOT, ky hiéu va bang trang thai cong NAND
duoc cho nhu hinh 1.17

x|
Y "
T 0
II 0
A 1

Hinh 1.17:, ky hiéu, so do logic tuong duong va bang trang thai
- Sit dung cong NAND dé tao cong NOT
Ta c6 thé st dung cong NAND nhu mot cong NOT bang cach ndi n-1 dau

vao cua cong NAND Ién murc 1, ngd vao con lai lam ngd vao cua mach NOT.
Vi du: Tao cong NOT tir cong NAND hai ngd vao nhu hinh 1.18

D e
s e

= X; X, = X; + X, = X
Hinh 1.18 : DUng cong NAND dé tqo cong NOT
- Sur dung cong NAND dé tao thanh cong AND
Ham NAND Ia ddo cua ham AND, do vay ham AND dugc xay dung tur
ham NAND bang cach mac nhu hinh 1.19

X1 — X1 D
x]..rz C };: x]xz =x|.x1 CZD }
Xa Xz

Hinh 1.19: St dung cong NAND dé tao thanh cong AND
- Sir dung cong NAND dé tao thanh cong OR
Ham OR c6 thé duoc xay dung tir cac mach NAND
Vi du: Tao cong OR c¢6 2 ngd vao tir cong NAND, hinh 1.20

X

Ty Dot N)2

—_| | =] |

Y
I
I
I
0

[y

Xy =X X, =X+

=

y:
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Hinh 1.20: Si dung cong NAND dé tao thanh cong OR
- Sur dung cong NAND dé tao thanh cong Buffer ( cong dém), hinh 1.21

— ] > e
X2 il

¥ =X =x

Hinh 1.21

% Mach tao thanh cic cong logic tir cong NOR
- Cong NOR con goi 1a cong Hodc — Khong, 14 cong thuc hién chirc ning
ctia phép toan cong dao Logic, cong co hai ngd vao va mot ngd ra co ky
hiéu nhu hinh 1.22

Y = X + X,
Hy
x|
}J F
Xz X2
Ko higu theo Chin Aun Ky higu theo M, Nhit

Hinh 1.22: ky hiéu cong NOR
-Bang trang thdi mé ta hoat dong cua cong NOR, hinh 1.23

X1 | X2 | Y
0,01
0/1]0
1100
11110

Hinh 1.23: bang trang thai cong NOR
- Dung mach NOR dé tao ham NOT, hinh 1.24

] S o S

7 Hinh 1.24
- Dung mach NOR dé tao ham OR, hinh 1.25

@O _ji}_DZAJrB

Hinh 1.25
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- Dung mach NOR dé tao ham AND , hinh 1.26

i .
1'] .
b () E
X3 o
¥

2

2

Y= X, X, = XX, = XX,

7 Hinh 1.26
- Dung mach NOR dé tao ham AND, hinh 1.27

}r= yl:xl +I: =x|*x:=x"r:
I X

X| ‘j : . : | }
] U 0= F
— —

I

Hinh1.27: Sir dung céng NOR 1am cong NAND
% Cong XOR ( EX-OR):
Pay 1a cong logic thyc hién chirc ning ctia mach cong khong nhd, 13 cong
c6 hai ngd vao va mot ngod ra c6 ky hi¢u va bang trang thai nhu hinh 1.28

X ] v
x| 0 0 0

.
i )1*' 0 1 1
) ] 1 0 1
1 1

0

Hinh 1.28: Cong XOR ( EX-OR):
Yxor = X1 X5 + X X, = X, DX,
Cong XOR duwoc ding dé so sanh hai tin hiéu vdo:
- Néu hai tin hiéu la bang nhau thi tin hiéu ngé ra bang 0
- Néu hai tin hiéu vao la khdc nhau thi tin hiéu ngé ra bang 1
Cdc tinh chadt ciia phép todn XOR:
1.X1®X2=X2®X1
2. X1 Xo D Xs=(X1 D X2)D Xz =X1 D (X2 D Xy)

3. X1 (Xz @ Xg) =( X1 . Xz )@ (X3. X1)
< Cong XOR ( EX-NOR):
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Pay 1a cong logic thuc hién chirc ning ciia mach cong dao khong nhé, 1a
cong c6 hai ngd vao va mot ngd ra c6 ky hiéu va bang trang thai nhu hinh 1.29

X|

X

Faa

¥ 0

0

Xz |
1

0
1
0
1

el =1 =1 Rl R

Hinh 1.29

_)-'. = .T 1 .Y 2 —I_ .tl .t 2 = .tl l::—I_jl .T 2

Tinh chdt ciia cong XOR:

1.(X, DX,) (X3 D X,;) = (X, DX,) + (X3 D X,)

2-(X1®X2)(X3 D X,) = (Xl@xz)(x3 D x,)
3.(X,PX,) = X, P X, =X,DX,

4.X, DX, = X; + X,

5.X, DX, =X<=> X, DX, =X,

4.2 Xay dung biéu thirc Logic theo mach dién cho truéc
Vi du : Dung cong NAND 2 ngi vao thiét ké mach tao ham Y = f(A,B,C)

=1 khi thoa cac diéu kién sau:
a. A=0, B=1vaC=1
b. A=1, B=1 bét chap C

,_.,_.,_.,_.Q.:.:..::D.
I—il—iDDI—il—lDDw
—_ O ~=O0O =0~ Ol0

——00 =00 0|

Rut gon ham:
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Bec
A 00 01 1110 A_}—I_
° | ¥
o D
* >
C —
2 2 Y -AB+BC 2 r 2
D¢ dung toan cong NAND tao ham, ta dung dinh ly De Morgan dé bién déi ham
Y: Y =Y = AB+BC = ABBC

Vidu : cho mach , hinh 1.30
a. Viét bicu thic ham Y theo céc bién A B, C.
b. Rut gon ham logic nay
c. Thay thé mach trén bang mot mach chi gom cong NAND, 2 ngd

Vao.

A {>c

L,
e B
= =r
: e
Hinh 1.30

Giai: B
a.Taco: Y=Y =AB+BC = ABBC
b. Rut gon:

Y =ABC+ABC+ABD=BC(A+A)+ABD
-=B.C+ABD=B(C+AD)
c. Vé mach thay thé ding cong NAND 2 ngd vao nhw hinh 1.31 a. Truéce tién ta
vé mach twong g ham rit gon, sau dé g dung ding dinh Iy De Morgan bién
déi cong nhue hinh 1.31Db.

A A
¢ ¢
v a. BEI) b.

Hinh 1.31
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“ Bai tap
1. Xéc dinh biéu thirc Boolean va bang chan tri cho cac mach sau.
A

A B —y—y 0
B [

()

e
e
o

C
(e) M
2. V& so dd mach cho cac biéu thirc sau day, chi sir dung cé)ng AND, OR va
NOT.

a. x=(A+ B+6DE)+§c5

b. vy=(M + N) + PQ
c. z=W + PQ
d. t=MN(P + N)

5. Pai s Boole va dinh Iy Demorgan
- Muc tiéu: A'p dung cac dinh luat va dinh Iy vao cdc bai toan trong mach va
thiét ké ra dang mach tw don gian dén phirc tap.
Trong k¥ thuat so thi dai s6 Boole 1 cong cu hiru hi¢u dé don gian va bién
d6i cac cong logic hay néi cach khac co thé thay thé mach dién nay bang mach
dién khac dé dap tmg mot yéu cau hay mot giai phap ky thuat nao d6. Khac véi
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cac dai sd khac, cac hﬁng va bién trong dai s6 Boole chi ¢6 hai gia tri: 0 va 1
(Gia tri 0 va 1 trong dai s Boole mang y nghia miéu ta cac trang thai hay
murclogic). Trong dai s Boole khong c6: phan sb, sb am, lity thira, cin sb,....
Dai s6 Boole chi c6 3 phép tinh d6 la:

o Phép nhan thé hién qua ham AND

e Phép cong thé hién qua ham OR hodc ham EX-OR

e Phép phii dinh thé hién qua ham NOT

s CAc cong thirc, dinh ludt va dinh Iy co ban

a. Quan hé giita cdc hang sé: Nhitng quan hé dwéi ddy giita hai hang s6

(0,1) lam tién dé cia dai sé Boole.

O0O.0 = O

b. Quan hé giita bién sé va hang sé:
X. 1 = X
X +0 = X
xX.0 =0
X +1 =1
X+ X =1
X.X = O
C. Ludt giao hoan
XY =YX, X+Y=Y+X
d. Ludt két hop
X(Y.Z) = (X.Y)Z, X+(X+Y)+Z
e. Ludt phdn phéi

X(Y+2)=XY+XZ (X+Y).(X+2)=X+Y.Z
£ Binh Iy hdp thu
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X+ XY =X
X.(X+Y) =X
*» Bang trang thai ( bang su thdt)
m|AlB|C| f
mg |0 0] 0] O
mg (0] 0[1 ] 0
m, (0] 1[0 0
ms (0] 1]1)] 0
mg (1,00 0
mg | 1 1 0 0
m, (1] 11]1 1
5.1 Ham Bool mot bién.
Biéu thuc:

AN A — A

AL — A\

AO — O

AA — O

AN+ A — A

AN +— 1 — L

A+ O — A\

A+ A — 1L

5.2 Ham Bool nhiéu bién.
Biéu thuc:
ABE=B.A
A+B=EB+4

A+BAHC=A+ B+ O =(A+B)+C
ABC=(ARE.C= A(BC
(A+B)C=AC+ BC
A+AaBE=-A
A+AB=-A+E
5.3 Dinh ly Demorgan
Pinh 1y De Morgan cho phép bién ddi qua lai giita hai phép cong va nhan
nhd vao phép dao. Pinh Iy De Morgan duoc chimg minh bang cach 1ap bang sy
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that cho tat ca truong hop co thé co cta cac bién A, B, C vdi cac ham AND, OR
va NOT cua ching.

6. Pon gian biéu thirc logic
- Muc tiéu: Thyc hién cdc buoc rit gon biéu thirc bang phwong phdp dai sé va
bia Karnaugh theo dang tong — tich.,

Pé don gian cach viét nguoi ta co thé dién ta mot ham Tong chuan hay
Tich chuan bdi tip hop cac sd dudi diu tong (X) hay tich (II). Mbi td hop
bién duogc thay boi mot sé thap phan twong dwong véi tri nhi phan cia
ching. Khi str dung cach viét nay trong luong cac bién phai duoc chi rd.

- Dang tong chuan: Dé c6 dugc ham logic dudi dang chudn, ta ap dung
cac dinh 1y trién khai ciia Shanon. Dang tong chuan c6 duoc tir trién khai
theo dinh 1y Shanon thir nhét: Tat ca cac ham logic c6 thé trién khai theo
mot trong nhitng bién dudi dang tong cua hai tich nhu sau:

f(AB,...,Z2) = Af(1,B,....2) + A.f(0,B,....2) (1)
Hé thirc (1) c6 thé duoc chimg minh rat dé dang bang cach lan luot
cho A bang 2 gia tri 0 va 1, ta c6 két qua 1a 2 vé cua (1) ludn ludn bang

nhau.
Cho A=0: f(0,B,...,Z2) = 0.f(1,B,...,2) + 1. f(0,B,...,2)
=1(0,B,...,2)
Cho A=1: f(1,B,...,Z2) = 1.f(1,B,...,2) + 0. f(0,B,...,2)
=f(1,B,...,2)

Vidu 1: Cho ham 3 bién A,B,C xic dinh bdi bang trang thai:

Hang A B C | z=f(AB,C)
0 0 0 0 0
1 0 0 1 1
2 0 1 0 1
3 0 1 1 1
4 1 0 0 0
5 1 0 1 1
6 1 1 0 0
7 1 1 1 1

V61 ham Z cho nhu trén ta c6 cac tri riéng f(i, j, k) xdc dinh boi:
- f(0,0,1) = £(0,1,0) = f(0,1,1) = f(1,0,1) = f(1,1,1) =1
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- f(0,0,0) = (1,0,0) =1(1,1,0) =0
- Ham Z c6 tri riéng £(0,0,1)=1 twong Gng véi cc gia tri cta to hop bién &
hang (1) 1a A=0, B=0 va C=1, viy ABC la mdt sé hang trong tong chuan.
- Tuong tu voi cac to hop bién twong tng véi cac hang (2), (3), (5) va (7)
cling 1a cac s6 hang cua tong chuan, dé 1a cac to hop:
ABC, ABC, ABC, ABC

- V61 cac hang con lai (hang 0,4,6), tri riéng cua f(A,B,C) = 0 nén khong
xuét hién trong trién khai.

Tom laitaco: L .
Z=ABC+ABC+ABC+ABC+ ABC

Tro lai vi duy trén, biéu thuc logic tuong tng véi hang 1 (A=0, B=0, C=1)
duoc viét ABC =1, vi A=1B =1 C =1 dong thoi. Biéu thtc logic tuong ing vi
hang 2 14 ABC=1vi A=0(A=1),B=1C=0(C=1) dong thoi. Tuong tu, véi cac
hang 3, 5 va 7 ta ¢6 cac két qua:

AB.C,AB.C vaABC
Nhu vy, theo vi dy trén ta ¢ Z = hang 1+ hang 2+ hang 3+ hang 5+ hang 7
tuonging Z = ABC+ ABC+ ABC+ABC+ ABC

Toém lai, tr mot ham cho dudi dang bang trang thai, ta cé thé viét ngay
biéu thirc ctia ham duéi dang tong chuan nhu sau:

S6 s6 hang cua biéu thirc bang sé gid tri 1 cia ham thé hién trén bding
trang thai.

M@éi s6 hang trong téng chudn la tich cia tdt cd cdc bién tiwong ing véi té
hop ma ham cé tri riéng bang 1, bién dwoc gir nguyén khi cé gid tri 1 va
diroc dao néu gid tri cua no = 0.

- Dang tich chuan: Pay 1a dang cua ham logic c¢6 duoc tir trién khai
theo dinh 1y Shanon thir hai: Tat ca cac ham logic c6 thé trién khai theo mot
trong nhiing bién dudi dang tich cua hai tong nhu sau:

f(AB,...,Z2) = [ A+ f(1,B,...,2)].[A + 1(0,B,...,2)] (2)
Vi du 2: 1ay lai vidu 1

Hang | A B C | z=f(AB,C)
0 0 0 0 0
1 0 0 1 1
2 0 1 0 1
3 0 1 1 1
4 1 0 0 0
5 1 0 1 1
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6 1 1 0 0
7 1 1 1 1

Cho gia tri riéng cua ham da néu ¢ trén
- Ham Z c6 gia tri riéng £(0,0,0) = 0 twong ng v4i cac gia tri cua bién &
hang 0 1a4 A=B=C=0 dong thoi, vy A+B+C 1a mot s6 hang trong tich chuan.

- Tuong tu véi cac hang (4) va (6) ta dugc cic to hop A+B+Cva A+B+C.
- Vi cac hang con lai (hang 1, 2, 3, 5, 7), tri riéng cua f( A,B,C) = 1 nén khéng
xuat hién trong trién khai. Tom lai, ta c0:
Z=(A+B +C).(R+ B +C).(R+§+C)
Nhu vay trong vi du trén :
Z =hang (0). Hang (4). Hang (6) twong dwong nhu biéu thirc:
Z=(A+ B+C).(Z+ B+C).(Z\+§+C)
O hang 0 tit ca bién = 0: A=0, B=0, C=0 dong thdi nén co thé viét (A+B+C)
= 0. Tuwong tu cho hang (4) va hang (6).
Toém lai:

Biéu thirc tich chuin gdm céc thira s6, mdi thira s 13 tong cac bién twong
ng v&i to hop ¢6 gia tri riéng =0, mot bién giir nguyén néu n6 co gia tri 0 va
duoc dao néu co gia tri 1.

Vi dy : Cho ham Z xé4c dinh nhu trén, twong (mg véi dang chuan thi
nhat, ham nay lay gia tri cua cac hang 1, 2, 3, 5, 7, ta viét Z=f(A,B,C) =
>(1,2,3,5,7). Tuong tu, néu dung dang chuan tht hai ta c6 thé viét Z
=f(A,B,C)= I1(0,4,6). Cha y: Khi viét cac ham theo dang s ta phai chi rd
trong s cua cac bit, thi du ta c6 thé ghi kém theo ham Z & trén 1 trong 3
cach nhu sau: A=MSB hoac C=LSB hoac A=4, B=2, C=1

Rat gon ham logic : Pé thyc hién mot ham logic béng mach dién tu,
nguoi ta luén luén nghi dén viéc st dung lugng linh kién it nhat. Mudn vay,
ham logic phai & dang ti gian, nén van dé rat gon ham logic 1a budc dau
tién phai thuc hién trong qua trinh thiét ké.

- C6 3 phuong phap rut gon ham logic:

Phuong phap dai so.

Phuong phap dung bang Karnaugh.

Phuong phap Quine Mc. Cluskey.

6.1 PoaBgias b @thic logic bang phwong phap dai so
A+AB=A (2)

Chimg i cag dangythirc 1, 2, 3 ta c6:
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AB+ AB=B(A+A)=B.1=B (1.1)
A+ AB=A(l+B) = A (2.2)
A+ AB=(A+A).(A+B)=A+B (3.3)
- Qui tiic 1 : Nho cdc dang thire trén nhém cdc sé hang lai
Vi du : Riit gon biéu thirc : BC + ABC + ABCD = A(B + BCD)
- Qui tic 2 : Ta c6 thé thém 1 so hang di cé trong biéu thirc logic vao biéu thirc
ma khéng lam thay doi biéu thirc.
Vidu : Rit gon biéu thirc © ABC + ABC + ABC + ABC thém ABC vao dé dugc :
(ABC + ABC) + (ABC + ABC) + (ABC + BC)
Theo (1) cdc nhém trong dau ngodc rit gon thanh : BC +AC +AB.

Vdy : ABC+ ABC + ABC + ABC = BC + AC +AB
- Qui tic 3 : Rut gon biéu thirc : AB+BC + AC . Biéu thitc khong doi néu ta nhén
mdt s6 hang trong biéu thirc véi 1.

Vidu: (B+ B) : AB+BC +AC = AB + BC + AC(B +B) .Trién khai s6 hang cudi ciing
ciia vé phdi, ta dirgc © AB+BC+ ABC + ABC, thira sb chung : AB(1+C)+ B C(1+A)=
AB+BC
Tém lgi - AB+BC+AC=AB+ BC

6.2 Rut gon biéu thirc logic bing biéu dd Karnaugh
- Bang karnaugh ¢6 dang hinh chit nhat N bién c6 2" 6, mdi 6 twong ung voi
mot s6 hang nho nhat. Vi du n = 3 tuong Gng vdi bang 22 = 8 6 hinh 1.32, n=
4 tuong Ung bang 2% = 16 6 hinh Hinh 1.33

- Gi4 tri cac bién dugc xép thr tu theo ma vong. Vi du sy sap xép cua AB va
CD déula 00, 01, 11, 10 hinh Hinh 1.33

BC BC

AN 00 01 11 10 AN O 01 11 10

Mo mi m3l m2

U ome | ms | m7 | me I

Hinh 1.32
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CD CcD
AB 00 o1 11 10 AB 00 o1 11 10
00 oo| o 1
01 01 4 5
11 11} 32 i3 1s 14
10 10| g 9 11 10 |
Hinh 1.33

Dung bang Karnaugh cho phép rut gon dé dang cac ham logic chtra tir 3
t6i 6 bién.
Nguyén tac:

Xét hai to hop bién AB va AB , hai t6 hop nay chi khac nhau mot bit,
ta goi chung 1a hai to hop ké nhau.

Taco: AB+ AB = A , bién B da duoc don gian .

Phuong phap cuia bang Karnaugh dua vao viéc nhom cac to hop ké
nhau trén bang dé don gian bién c6 gia tri khac nhau trong céc t6 hop nay.
Qui tic gom nhom

Cac to hop bién c6 trong ham logic hién dién trong bang Karnaugh
dudi dang cac sb 1 trong cac 8, viy viéc gom thanh nhom cac t6 hop ké nhau
duogc thuc hién theo qui tac sau:

- Gom cdc s6 1 ké nhau thanh tirng nhém sao cho s6 nhém cang it cang tot.
DPiéu nay cé nghia la sé s6 hang trong két qua sé cang it di.

- Tét cd cdc sé 1 phai duwoc gom thanh nhom va mot s6 1 ¢ thé & nhiéu

nhom.

- S6 1 trong méi nhém cang nhiéu cang tot nhwng phdi la béi ciia 2

(mdi nhém cé thé c6 1, 2,4, 8 ... s6 1). Cir méi nhém chiva 2% sé 1 thi t6 hop
bién twong vng véi nhém dé giam di k so hang.

- Kiém tra dé bao dam sé nhém gom dwoc khéng thira.

% Quy tic rit gon ding biéu do K nhw sau:

>
>
>
>
>

>

Puea cdc bién lén biéu do K sao cho hai 6 ké cdn phai khac nhau mot bién.
Quan sdt cdc bién chung va bién doi, khi dé chi giit lai bién chung.

Nhém hai 6 ké cin hodc hai 6 doi xung ta sé bo duwoc mot bién.

Nhém bon 6 ké cdn hodc bon 6 doi xung sé bo dwoc hai bién.

Viét két qua ham rit gon tir cdc nhom da gom dwoc.

Chii y néu hai é ké cdn theo dwong chéo thi khong thé rit gon dworc.
V¢ bang Karnaugh:
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Biéu d6 K ciia ham hai bién, hinh 1.34

B B
A AR AR
= AR AR
o , Hinh 1.34
Biéu do K cua ham ba bién, hinh 1.35
AR AR AB AR
ARC | ABC | ABC | ABC
ABC | ARC |ARBC | ABC
o ’ , hinh 1.35
Biéu do K cua ham bon bién, hinh 1.36
AR AR AR AR
CD | ARCD | ABCD | ARCD | AECD
op | ABCD |ARCD | ARCD | ABCD
- | ABCD [ABCD | ABCD | ARCD
) ABCD | ABCD | ARCD | ARCD

hinh 1.36
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Mot s6 vi du cho cach gdp va rat gon nhu hinh 1.37a,b

BC

CD CD
AN 00 01 11 10 AB\ 00 01 11 10 AB\ 00 01 11 10
0 [3]2 00 00
1 L7 6 01 017] (s_
(a) ABC+ABC+ABC+ABC=B 11 ’ga 11| _uJ u
BC 9 1)
AN00 0111 10 O _ 1
(d) ABCD+ABCD+ABCD+ABCD=AD (0 ABCO+ABCD+ABCD+ABCD=BD
0| (o]
1jon - 5
(6) ABC+ABC+ABG-ABCAb Aﬁo % 0.1 10 AB\ 00 _01 11 1&
0 2
BC , 00
AN\ 00 01 11 10 01/(4[5 [7[6) 01
0 7
ﬂ rT 11 1
14 a :
— 10
(e) ABC-ABC+ABCs ABC =( s x; 1073
) ABCD+ABCD+-ABCD+ABCD=ARB

(g) ABCD-ABCD»ABCD+ABCD=BD

Hinh 1.37a
CD D
00 00 Le | 3 2J
O1{(a]| 5 |z |6 ) o1
11 le 13 15 14) =
10{ 10 f = !lo 11 1«:]
(ay B by B
CD CD
AB o0 ©O1 11 10 o0 O1 11 10
00j o "2 00 o |1
Ol1l] 4 G 01 4 |s
11 12 1] 11 12|13
10| = 104 10 2 19
te) D (<l C
Hinh 1.37b

Vidu: Rut gon biéu d6 K bdn bién c6 dang theo hinh 1.38a..
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AR AR AB AE
D "\1J 0 1 q
D 0 1 1 O
~
s {1\ o o o

hinh 1.38a
Nhom 2 6 sb 1 dau tién ta dugc : ABD
Nhom 2 6 sb 1 dau tién ta dugc : BCD
Nhom 2 6 s6 1 dau tién ta duge : BD
Ta duoc két qua: Y = ABCD +BCD + BD
Vidu:
Y =f(AB,C)=(A+B+C).(A+B+C).(A+B+C).(A+B+C).(A+B+C)
Y = AB.C + ABC + ABC + ABC + ABC
Va bang Karnaugh twong wng (H 1.38b).
B —

o~ BC BC BC BC

Qo o1 11 10

7 1 1

Fou s () - | Q >
O 1 Q

-~ 1 <t - 5 s =]

Hinh 1.38b
Vidu: Doivoi bang (H 1.39) ta co két qua nhw sau:
CcD
AB oo

01 11 10 pham
oo (1 7"/2
01 Iﬁ 1 1 1
11 L:_J ol

—
nhom
10| |

Hinh 1.39
- Ham Y la ham 4 bién A,B,C,D
+ Nhém 1 chira 2 s6 1 ( k=1), nhu vdy nhoém 1 s& con 3 bién . theo hang
2s6 1 ndy &2 6 ung vdi ABva AB, bién A s& dugc don gian va theo cot thi 2
6 nay img véi to hop CD, Vi vay két qua tng véi nhom 112 : BCD
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+ Nhom 2 chira 4 s6 1 (4 =22, k =2) nhu vayb nhom 2 s& con 2 bién, theo
hang, 4 s6 1 nay & 2 6 ung véi to hop AB va AB, biénB s& dudc don gian va theo
cot thi 4 6 nay tmg véi to hop CD va CD, cho phép don gian bién D, Vi vay
két qua ing v&i nhém 2 13 : AC

+ nhém 3 chta 4 s6 1( 4 = 22 k =2), nhu vay nhom 2 s& con 2 bién theo
hang, 4 6 s6 1 ndy & 6 ung vé6i to hop AB, theo cot 4 s6 1 nay chiém hét 4 cot
nén 2 bién C va D duoc don gian. Vi vay két qua tng véi nhom 3 1a: AB
Vaham Y rat gon1a : Y =BCD+AC+AB

Vidu I : Rat gon ham Y = {(A,B,C)

=AB.C+AB.C+A.B.C+A.B.C+A.B.C

(-
For = o 1

OO

o1

11
10 |1

Hinh 1.40

Két qua rat gon1a Y=AB+C
Vidu 2 : Rit gon ham Y = f(A,B,C,D) = (0,2,4,5,8,10,12,13) v&i A=MSB

¢D
ABN_0Q 01 11 70

af 1) (]

o[
SDIEEG)

7 .
Hinh 1.41

Két qua rut gon: Y =BC +BD
Vi du 3: Rat gon ham S cho béi bang trang thai:
N A C D

o|o|o|®@

R OIOoW;m

0 0 0 0
1 0 0 1
2 0 1 0
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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 ( khéng xac
dinh)
Bang Karnaugh, hinh 1.42
<D
PR oo o1 11 10 ,
oo 1 1 J

o1 I 1 1 I
11 lLiJ >< >
10 [ < ><
! 1
Hinh 1.42
= Két quarit gon la: S=BC+ BC.
Vi du: Mot ngdi nha hai tang. Nguoi ta 1dp hai chuyén mach hai chiéu tai hai
tang, sao cho ting nao ciing c6 thé bat hodc tat dén. Hay thiét ké mot mach
logic m6 phong hé d6?
Giai:

Néu ky hiéu hai cong tic 12 hai bién A, B. Khi ¢ tang 1 ta bat dén va 1én
tang 2 thi tit dén va nguogc lai. Nhu vay, dén chi c6 thé sang ung véi hai to
hop chuyén mach & vi tri ngugce nhau. Con dén tit & vi tri gidng nhau. Hé
thong chiéu sang duoc mo ta nhu hinh 1.43

A X >< 1:"'&5

r

0 0

Hinh 1.43
Bang trang thai nhu hinh 1.44
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A ==1p>
Ok o0
ORIk Ol—h

Hinh 1.44 : Bang trang thai mé ta hoat dong chiéu sang
Biéu thtrc cia ham la:

f=AB+AB=A®B

Pay 1a ham cong XOR, ham nay dugc thé hién bang nhiéu kiéu mach khac nhau.
Pay 1a so dd thé hién ham f, hinh 1.45

A D* 2 }_RB
B D }

Hinh 1.45: So d6 logic thé hién ham f

|| x>

> Bai tap
1 Tinh dao cua cdc ham sau:
a.f =(A+B)(4 +B)
b.f =(A+B +C }B+C +D)A4 +C+D)
c. £ =A(C+D)+(4 +C)}B +C+D)
d.f4=(AB+C)(BC+D)+ZBC+ED
e.f=ABC+ ABC +ABC+BC)

(]

n

"2 Chirng minh bang dai sé cac biéu thirc sau:
. AB+A.B=A.B+AB

b. AB+A.C=(A+C)A+B)

.. AC+BC=A.C+BC

4 (A+B)A+C)(B+C)=(A+B)A+C)

e. (A+C)B+C)=(A+C)B+C)
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3Rt gonci i dut ty bingphucng phip 0 (A = SB)
0 {=ABC+ABC+ABCD

b, £ =(AtBC)t 4 (B+C AD<()

!

o (WBHCYASBHC (A 4B4C) 44B+C)
4 E(ABCDI=T03 4783415
¢ 1= AB+ACHEC

j

[ f6=(A+E B+ AB)
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7. Gidgi thiéu mét sé I1C sb co ban:
- Muc tiéu: Phan biét cac ho va chung loai cua IC, vu nhuoc diém ciia moi loai.
Pé sir dung IC s ¢6 hiéu qua, ngoai so dd chan va bang trang thai cua
ching, ta nén biét qua mot sb thuat nglt chi cac thong sb cho biét cac dic
tinh cua IC.
X8 Cdac dai luong dién dac trung.
- Vce @ Dién thé ngudn (power supply): khoang dién thé cho phép cap cho
IC dé hoat dong tbt. Thi du voi IC 86 ho TTL, Ve = 5+0,5 V, ho CMOS Vpp
= 3-15V (Ngudi ta thuong dung ky hiéu Vpp va Vss dé chi ngudn va mass
cua IC ho MOS)
- Vi (min): Dién thé ngd vao mic cao (High level input voltage): Pay 1a
dién thé ngd vao nho nhat con dugce xem 1a mirc 1
- V. (max): Pién thé ngd vao muc thap (Low level input voltage): Pién thé
nga vao 16n nhét con duge xem 1a muc 0.
- Vou (min): Pién thé ngi ra mtc cao (High level output voltage): Pién thé
nho nhat cua ngi ra khi & mac cao.
- VoL (max): Pién thé ngd ra muc thip (Low level output voltage): Dién thé
16n nhét ctia nga ra khi o thap.
- liy : Dong dién ngd vao muc cao (High level input current): Dong di¢n 16n
nhét vao ngi vao IC khi ngd vao nay ¢ muc cao.
- Ii.: Dong dién ngd vao mirc thap (Low level input current) : Dong dién ra
khoi ngd vao IC khi ngd vao nay & mirc thap
- lon : DOng di¢n nga ra mtc cao (High level output current): Dong di¢n 16n
nhat nga raco thé cip cho tai khi né & mirc cao.
- loL : DOng dién ngd ra mic thap (Low level output current): Dong dién 1on
nhét nga ra c6 thé nhan khi & muc thap.
-1 ccn lecL : Dong dién chay qua IC khi ngé ra lan luogt & muc cao va thap.
% Theo ban chit linh ki¢n dwoc siv dung:
- IC sur dung Transistor ludng cuc:
e RTL Resistor Transistor Logic (dau vao mac dién tré, dau ra laTransistor)
e DTL Diode Transistor Logic (dau vao mac Diode, dau ra |a Transistor)
eTTL Transistor Transistor Logic (ddu vao mac Transistor, dau ra la
Transistor)
e ECL Emitter Coupled Logic (Transistor ghép nhiéu cuc emitter)
- IC str dung Transistor truong - FET (Field Effect Transistor)
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e MOS Metal Oxide Semiconductor
e CMOS Complementary MOS
« Ddi di¢n ap quy dinh miic logic
Vi du: Vi chuan TTL nhu hinh 1.46 , ta co

5\!’

v

%
\

\
§

Dii dign ap 3.5
Dai di
2i dign ap khéng xac dinh

khiing xic dinh

Hinh 1.46
% Thoi gian truyén: tin hiéu truyén tir dau vao toi dau ra ciia mach tich
hop phai mat mot khoang thdi gian nao d6. Thoi gian d6 duge danh gia qua
2 thong sb:
- Thoigiantré: 1a thoi gian tré thong tin cia dau ra so véi dau vao
- Thoi gian chuyén bién: 1a thoi gian can thiét dé chuyén bién tir muc 0 1én
mucl va ngugc lai.
+Thoi gian chuyénbiéntir 0 dénl congoilathoigianthiétlapsuonduong
+Thoi gian chuyénbiéntir 1 dén 0 con goi 14 thoi gian thiét 1ap suon am
+Trong 1y thuyét: thoi gian chuyén bién bang 0
+Trong thucté, thoi gian chuyén bién duoc do bang thoi gian chuyén
bién tir 10% dén 90% gia tri bién d6 cuc dai.
% Cong sudt tiéu thu & ché dp dong:
+ Ché do dong 1a ché do 1am viéc c6 tin hiéu
+ La cong sudt ton hao trén cac phan tir trong vi mach, nén can cang
nho cang tét.
+ Cong sudt tiéu thu & ché do dong phu thudc vao tan sé lam viée va
cong nghé ché tao: cong nghé CMOS c6 cong suit tiéu thu thap nhat.
% Két cdu vé boc bén ngoai IC, c6 2 loai thong dung:
- Vo tron b?mg kim loai, s chan < 10
- V6 det bang gdm, chat déo, c6 3 loai, hinh 1.47
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+ IC mot hang chan SIP (Single Inline Package) hay SIPP (Single In-
line Pin Package)

+ IC ¢6 2 hang chan DIP (Dual Inline Package).

+ IC chén dang lu6i PGA (Pin Grid Array): vé vuong, chan xung

Quanh

Hinh 1.47
Mbi mot loai IC dugcché tao dé sir dung & mot diéu kién moi trudng
khéac nhau tuy theo muc dich str dung né.
IC dung trong cong nghiép: 0°C+70°C, IC dung trong quan su: -55°C
+125°C.
- Cac ho ctia IC qua cac cong:
AND: 74LS08; OR: 74L.S32; NOT: 74LS04/05; NAND: 74LS00; NOR:

74LS02; XOR: 74LS136; NXOR: 745266
Vi du : St dung cong AND trong IC, hinh 1.48

4081 741508
= ]142:[3]?15‘.: = Dsve
2[@ 113 2[@ ]13+”
3 [ @] 12 3 (] @] 12
4 [ [l 4[] ] 11
5 [ 110 g [@ ] 10
6 [ IE: 6 [ @]9
av7 (] IE 0v 7] 1
Hinh 1.48

Vi du: Str dung cong OR trong IC, hinh 1.49
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Al O = vdd %;—\L_‘
B1 ~E@ = A4 64 0 |1
Q1 - Ul Ba 31T
Q2 -[ = Q4 39]Is
B2 wc% s Q3 Mol 0: |13
e o &Jo g3 M~ -
Vss ~[ = A3 2ih
4071 4072
7 Hinh 1.49
Vi du: St dung cong NAND trong IC, hinh 1.50
4011 4012
1 [] - 114 voD 1 [ - 14 vOD +3-15 v
2 [ (g oY 2 O | 13
3 [ @] 12 3 [— L]-:I 12
4 [ 11 4 [ 11
5 [ 110 5 [ 110
6 [ 1 Ne 6 [ o
ov 7 [ 1E ov 7 [ s nc
7 Hinh 1.50
Vi du: St dung cong NOR trong IC, hinh 1.51
4001 4002 4000
- - VDD
L[] T1aaney 1P 2= Duwo Ne 2 [ 14 +3-15V
2[@ 113 o[ N Y e 2] 113
3[ @]12 3 (] 12 3] 112
4[] 111 s [ 114 4[] 111
5[] 110 5 [ 10 5 [ 10
5[] I Ne 6 [ IE 6 [ ?‘]9
ov 7l I ov7[] IER 7L L r{ls
Hinh 1.51

Vi du: Str dung cong XOR va XNOR trong IC, hinh 1.52
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A=~ [11evdd A1 1[ g 114 Vdd
B1 2[ 113 A4 B1 2[ 013 A4
Q1 3 112 B4 Q1 3[ 112 B4
Q2 40 11 Q4 Q240 1 Q4
B2 5[ 10Q3 B2 s[] 10 Q3
A2 6 ]9 B3 A2 6] @39 B3
Vss 7 [ ]8 A3 Vss 7] Js A3
(XOR)4070/4030 (XNOR) 4077
Hinh 1.52

% Thi nghiém:

1. Cong AND/NAND

1. Chon khdi mach AND/NAND va ndi mach nhu hinh 1.53. Dat 2 cong tac
A, B trén kh6i INPUT SIGNAL & vi tri LOW.

2 BLOCK

.sv | SELECT Lo

o @ — O+ E][j

- w

A0 A8

LT B S
| + O

CLOCK

HIGH : +O
e CIMCIER oo
LOW Q\ ‘ A B

INPUT SIGNALS AND / NAND

Hinh 1.53.
2. Dung VOM xac dinh muc logic tai cac ngd vao, ngd ra cia cong AND va
NAND vao bang sau.
AND
B

NAND
B

A A.B

3. Dua vao cac LED tai cac ngd vao, ngd ra c6 thé xac dinh dugc murc logic
o cau 2 khong?



4. Str dung cong tic A, B va LED trén board mach, hoan thanh bang sau:

INPUTS OUTPUTS

A LED B LED A.B LED A.B LED

5. Ngd ra cua cac cong AND va cong NAND c6 dao trang thai nhau khong?

hay thap?

7. Pat cong tic A ¢ vi tri LOW, thay ddi cong tic B va quan sat ngd ra. Ca 2
cong bi cAm hay cho phép?

8. Pit cong tic A ¢ vi tri HIGH, thay dbi cong tic B va quan sat ngo ra. Ca 2
cong bi cAm hay cho phép?

2@l @ &

LOW
INPUT SIGNALS

SCOPE CHANNEL 1/

Hinh 1.54.
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9. Thay d6i mach nhu hinh 1.54. Tin hiéu vao diém B 13 mot xung vudng.
Néi kénh 1 cta dao dong ky véi diém B trén mach. Sir dung kénh 2 dé quan
sat 2 ngd ra AND, NAND. it cong tic A & vi tri LOW, quan sat ngd vao B
va ngd ra AND/NAND trén dao dong ky. Cac ngd ra & muc cao hay mic
thap. Cac cong bi cAm hay cho phép?

10. Pat cong tic A & vi tri HIGH, quan sat ngd vao B va ngd ra AND/NAND
trén dao dong ky. Cac cong AND/NAND bi cam hay cho phép?

11. Khi cong tic A ¢ vi tri HIGH, quan sat ngd vao B va ngd ra AND/NAND
trén dao dong ky. Hay cho biét méi quan hé pha giita ngd ra va ngd vao cia
cong AND/NAND?

2. OR/NOR
1. Chon khéi mach OR/NOR va ndi mach nhu hinh 1.55. it cong tic A, B
trén kh6i INPUT SIGNAL 6 vi tri LOW.

, BLOCK
h +5v | SELECT M=
. B E{]]e:|@-© ili
|

gy

INPUT_SIGNALS




209

2. Dung VOM xac dinh mirc logic tai cac ngd vao, ngd ra cua cong OR va
NOR.

OR NOR
A B A+B A B A+B

3. Dua vao cac LED tai cac ngd vao, ngo ra c6 thé xac dinh dugc muc logic
& cau 2 khong?

4. Str dung cong tic A, B va LED trén board mach, hoan thanh bang sau:

INPUTSB OUTPUTS

A LED B LED A+B LED A+B LED

5. Ngb ra ctia cac cong OR va cong NOR ¢ dao trang thai nhau khéng?

thap?

7. Pit cong tic A ¢ vi tri LOW, thay d6i cong tac B va quan sat ngd ra. Ca 2
cong bi cam hay cho phép?

8. Pt cong tic A ¢ vi tri HIGH, thay d6i cong tac B va quan sat ngod ra. Ca 2
cong bi cdm hay cho phép?
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. .sv | SELECT

.

HIGH

$hel,, el

INPUT SIGNALS ~OR / NOR

Hinh 1.56.
9. Thay d6i mach nhu hinh 1.56. Tin hiéu vao diém B 1a mét xung vudng.
Néi kénh 1 cua dao dong ky v6i diém B trén mach. Str dung kénh 2 dé quan
sat 2 ngd ra OR, NOR. Pit cong tic A ¢ vi tri LOW, quan sat ngd vao B va
ngd ra OR/NOR trén dao dong ky. Cac ngd ra & mirc cao hay muc thap. Cac
cong bi cam hay cho phép?

10. Pat cong tic A ¢ vi tri HIGH, quan sat ngd vao B va ngd ra OR/NOR
trén dao dong ky. Cac cong OR/NOR bi cAm hay cho phép?

11. Khi cong tic A & vi tri HIGH, quan sat ngd vao B va ngd ra OR/NOR
trén dao dong ky. Hay cho biét mbi quan hé pha giita ngd ra va ngd vao cia
cong OR/NOR?

3. XOR/XNOR
1. Chon khéi mach XOR/XNOR va néi mach nhu hinh 1.57. Dit cong tic A,
B trén khéi INPUT SIGNAL 6 vi tri LOW.
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=~ Bl

Y BLOCK
h <5V SELECT
o ©® o +| | @@ PULL-UP
— RESISTORS
—————t ot O 2o
e A A AB+AB
: %
Ol o ||& e
+O

J00BEN
@ @l o8

g/ LOW @
INPUT_SIGNALS XOR / XNOR
Hinh 1.57

2. Dung VOM xac dinh muc logic tai cac ngd vao, ngd ra cua cong XOR va

NOR
B

XNOR.
OR

B A+B

3. Dua vao cac LED tai cac ngd vao, ngd ra c6 thé xac dinh dugc muc logic

& cau 2 khong?
4. St dung cong tic A, B va LED trén board mach, hoan thanh bang sau:
OUTPUTS
LED | AeB | LED

INPUTSB
A LED B LED | AoB

5. Ngb ra cua cac cong XOR va cong XNOR c6 dao trang thai nhau khong?

hay thap?
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7. Cong nao dung dé phat hién diéu kién khong twong dwong khi yéu cau ngd
ra bao hiéu ¢ muc cao?

8. Cong nao dung dé phat hién diéu kién twong duong khi yéu ciu ngd ra bao
hiéu & muc cao?

9. Cong nao dung dé phat hién diéu kién twong duong khi yéu ciu ngd ra béo
hiéu & muc thap?

10. Coéng nao dung dé phat hién diéu kién khong twong duong khi yéu cau
ngd ra bao hiéu & muc thap?

khong?

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1

+ Noi dung:
+ Ve kién thirc: Trinh bay dwoc khdi niém mach s6 va mach twong tu, hiéu dwoc
sy khdac nhau cua hé thé'ng s6, md s6 va md BCD, xdc dinh dwoc cdc biéu thire
logic, cdc IC 56 ...

+ Ve ky nang: sw dung thanh thgo cdc dung cu do dé do dwoc cdc chan tin
hiéu dién dap o ngo vao — ra cua IC, thuc hién cdc phép tinh toan chuyén doi
gilta cdc md sé véi nhau, ...

+ Vé thdi dj: Pam bdo an toan va vé sinh cong nghiép.

# Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém
+ Vé kj nang: Danh gid kj nang thuc hanh do dwoc cdac théng sé trong
mach dién theo yéu cau ciia bai. Thuc hién viéc chuyén doi giita cdc ma s6 véi
nhau.
+ Thai d: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 2
FLIP -FLOP
Ma Bai: MD28-02
Gioi thiéu

Flip- Flop ( viét tat la FF) la mach dao déng da hai hai trang thdi bén,
dwoc xdy dung trén co so cdc cong logic va hoat déng theo mot bang trang thdi
cho truorc.

Mot FF thuong co:

- M§t hodc hai ngd vao dir liéu, mét ngd vao xung Cx va cé thé cé cdac ngd vao
VOi cac chirc nang khac.
- Hai ngd ra, thuong dwoc ky hiéu la Q (nga ra chinh) va Q (ngd ra phu).
Nguoi ta thieong ding trang thai ciia ngd ra chinh dé chi trang thdi ciia FF. Néu
hai ngd ra c6 trang thai giong nhau ta néi FF ¢ trang thdi cam.

Flipflop cé thé dwoc tao nén tir mach chét (latch). Diém khdc biét gitta mot
mach chot va mét FF la: FF chiu tac dong ciia xung Clock ( xung dong hé) con
mach chot thi khéng. Ngwoi ta goi tén cdc FF khdc nhau bang cdach dwa vao tén
cdc ngd vao dir liéu cua chung.

Muc tiéu:
- Trinh bay duoc cdu tric, nguyén tac hoat dong cta cac Flip - Flop
- Neéu dugc cac ung dung cua cac Flip - Flop trong k¥ thuat
- Lap rap, stra chira, do kiém duoc cac cac Flip - Flop ding yéu cau k¥
thuat
- Rén luyén tinh tu duy, tdc phong cong nghiép
Noi dung
1. Flip - Flop R-S:
- Muc tiéu: Néu va phdn biét dwoc sw khdc nhau cia Flip Flop ciia cong NAND

va NOR.
1.1. FF R-S sir dung cong NAND

[ ) - -
=11 Jer S TR ] Q
[ 0 0 X (cam)
0 | |
1 0 0
W 0 0 [0
4‘ ] | QTT

Hinh 2.1: So do mach va bang trang thai cong NAND



214

- Dya vao bang trang thai ctia cong NAND, ta co:

+ 5=0, R=1 = O=I. Khi Q=1 hoi tiép vé cong NAND 2 nén céng NAND 2
¢6 2 ngé vao bang 1, vy Q= 0.

+5=0, R=1 = Q=1. Khi Q=1 hoi tiép vé cong NAND 1 nén cong NAND 1
¢6 2 ngé vao bang 1, viy Q= 0.

+ S= R =0 = Q =Q=1dady la trang thdi cam.

+ S= R =1, Gia sir trang théi trudc d6 c6 Q =1, Q = 0 = hdi tiép vé cong
NAND 1 nén cong NAND 1 c6 mdt ngd vao bang 0, vay Q = 1 = FF R-S giir
nguyén trang thai cii. Nhu vay goi la FF khong dong bo bai vi chi can mot trong
hai ngd vao S hay R thay doi thi ngd ra ciing thay doi theo. Vé mat ki hiéu, cac
FF R-S khong déng bo duoc ki hiéu nhu hinh 2.2:

ol il

—— N |

9 —
I b

Hinh 2.2 : a>. R,S tac dong mirc 1 — b>. R,S tac dong murc 0
1.2 Mach FF R-S sir dung cong NOR, hinh 2.3

T 0 S R Q

v JIrr— [0 [0 [ ¢
0 |
NN
A K e T I l l X
ED;

Hinh 2.3: FF R-S khéng dong bé sir dung cong NOR va bang trang thdi.
- Dya vio bang trang thai ctia cong NOR, ta c6:
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+S=0, R=1 = Q = 0. Khi Q=0 h0i tiép vé cong NOR 2 nén cong NOR 2 c6 2
ngé vao bang 0 = Q=1.Vdy Q=0va Q= 1.
+S=0,R=1 = Q= 0. Khi Q= 0 hdi tiép vé cong NOR I nén cong NOR I c6
2 ngé vao bang 0 = 0= 1. Viy O= Iva Q=0.
+ Gia str trang thai truéc d6 c6 S=0,R=1 =0Q =0, Q = 1.
v Néu tin hiéu ngd vao thay d6i thanh : S=0,R=0 (R chuyén tir |- 0 ) ta
co :
» S=0vaQ=0=Q=1
» R=0va Q=1=Q =0 = FF R-S giit nguyén trang thdi trudc do.
+ Gia st trang thai truéc d6c6S=1,R=0=Q=1, Q =0.
v Néu tin hiéu ngd vao thay d6i thanh : R=0,S=0( Schuyéntir1 — 0)ta
Co :
» R=0vaQQ=0=0Q=1.
» S=0va Q=1= Q=0 = FF R-S giir nguyén trang thdi truéc do.

2. FF R-S tac dong theo xung Iénh
- Muc tiéu: Néu vai tro FF R-S khi co su thay doi tin hiéu vao va ra ciia xung
clock .
Xét so d6 FF R-S dong bo v6i so d6 mach, ky hiéu va bang trang thai hoat dong
nhu hinh 2.4a,b.
Trong d6 : Ck 14 tin hiéu diéu khién dong bo hay tin hiéu xung Clock ( tin hiéu
xung dong ho).

5

Ck

Hinh 2.4a: So db logic cua FF R-S tac dong theo xung 1énh
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— S
Ck

—/ R

0

Ck

e R=1E=1 AR

o|—=|o|m| 3

1

0
1
1
1
1

== =gl e

Hinh 2.4b : Ky hiéu va bang trang thai cua FF R-S tac dong theo xung lénh
- CK = 0: cong NAND 3 va 4 khoa khong cho dit liéu dua vao, vi cong
NAND 3 va 4 déu co it nhat mot ngd vaio CK =0 = S= R =1=Q = Q: FF

R-S giit nguyén trang thai cii.

- CK =1: cong NAND 3 va 4 mo. Ngd ra Q s& thay doi tuy thudc vao trang

thai cua S va R.

+S=0,R=0=5S=1,R
+S=0,R=1=5=1,R =0
+S=1,R=0= 5S=0,R

+S=1,R=1=5=0,R =0= Q=X

Trong trudng hop nay tin hiéu dong bo Ck tac dong mic 1, néu tin hiéu Ck tac

dong murc 0 ta mac thém cong dao nhu hinh 2.5

Ck

s

Yol o

< L

Q

Hinh 2.5: So db logic va ky hiéu FF R-S cua muc 0
¢ Dinh nghia xung Clock va cdc tic dpng cia xung Clock

Theo trén ta thiy cac ngd ra ciia FF chi thay doi khi C = 1. Tuy nhién sy thay
d6i & ngd vao 14 lién tuc thi khong thé xac dinh trang thai ngd ra tai thoi diém bat
ky. Bé tranh diéu nay nay lénh C duoc thay bang cac xung dién tuan tu theo thoi
gian va mdi khi xuat hién mot xung ngd ra cia cac FF thay doi trang thai mot

lan.

Céac xung dién nhu vay goi 1a xung nhip hay xung dong ho ky hiéu 1a Ck.
Xung Clock thudng 1 mot chudi xung hinh chit nhat hoic séng hinh vuong.
Xung Clock dugc phan phéi dén tat ca cac bd phan cua h¢ théng. Va hau hét ngo
ra cua hé théng chi thay doi trang thai khi c6 mdt xung Clock thuc hién mdt

budc chuyén tiép.

Ck
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Tuy thudc vao muec tich cuc cua tin hi¢u dé)ng bo Ck , chiing ta c6 céc loai tin
hiéu diéu khién nhu hinh 2.6.

+ Ci diéu khién theo murc 1

+ Cy diéu khién theo murc 0

+ Cy diéu khién theo suon 18n (sudn trude)

+ Cy diéu khién theo sudon xubng (sudn sau)

B o S I Y o AN A e AR

a. Miue 1 b. Mue () c. Steam [én d. Swem xu:fng

Hinh 2.6: C4c loai tin hiéu diéu khién cua Cy

3. Flip - Flop J-K
- Muc tiéu: Néu vai tro FF J-K khi c6 su thay doi tin hiéu vao va ra cua xung
clock .

e Ciu triic mach logic nhw hinh 2.7 a,b.

I Q —

i Gy RS- FF

Xung Cytdcdgngcanhlén | & Q

Hinh 2.7a: Ky hiéu FF J-K

J —DD }—Q
| T
x—={ p{ P

Q
Hinh 2.7b: Cdu triic mach logic FF J —K
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Ce| J K QX
0 |0 Q (nhé)
0 1 0 ( x0a)
1( lap)
Q (thay ddi trang thai theo

— | —|— | —
[
o

1 1 | mdi xung nhip)

Hinh 2.8 : Bang trang thai FF J-K
Trong do:
- J, K la cac ngb vao dir liéu.
-Q, Q lacac ngd ra.
- Ck la tin hiéu xung dong bo
- Q¥ la trang thai ngd ra
% Gidi thich hoat dong cua FF J-K theo bang trang thdi hinh 2.8:
Khi chwa c6 CK tirc CK = 0 thi bat chip ngd vao J, K trang thai ngd ra sau
tﬁng thir 1 1a 1 ta c6 QX = Q tirc trang thai trudc dé ciia mach.
o Ta xét cac truong hop khi co xung CK
> Truong hop J = 0, K = 0 tuong tu nhu trén ta ciing c6 QX = Q nhu hinh 2.9

Do)
-
i—={

Hinh 2.9
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» Truong hopJ=1,K=0.
+ Gia str Q = 0 khi c6 xung mach s& bién ddi trang thai nhu hinh 2.10

[ — ]
T Q
1 DO 0-1
Crx—|
K e Q
0 33 1-0
Hinh 2.10
+ Gia st Q = 1 trang thai ctia mach nhu hinh 2.11
0
[ — ]
J
1 D 1 1
Cr—
1 1
0 0
Hinh 2.11

Khi ¢6 xung mach khong di trang thai tic QX = Q = 1. Ta thay rang khi J =1,
K = 0 khi c6 xung ddng hd ( xung clock) tac dong trang thai ngd ra bat budc 1a
Q<=1

> Truong hop I =0, K =1 1y luan tuong tu ta duoc Qk=1
» TruonghopJ=1,K=1.
+ Gia stir Q = 0 khi c6 xung mach s& d6i trang thai nhu hinh 2.12
1

[ — |
S Q
1 DO 1 0-1
Cx—
1 1
K o » Q
o[ — | 1-0
Hinh 2.12 q
+ Gi1d st Q = 1 khi ¢6 xung tuong tu mach s€ doi trang thai nhu hinh 2.13
1
[ — ]
R — Q
1 ) 1 1-0
Cx—
1 1
K » Q
0 ) 0-1

Hinh 2.13
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Ta thdy trudng hop nay mach luon thay ddi trang thai so véi trude d6 khi co
xung tac dong QX=Q
% Gidi thich hoat déng ciia Flip — Flop J-K theo dang song tin hiéu nhw

hinh 2.14

- Gidsithan dauJ=K =0, Q =1thi Qo =1

Tai canh 1én thir nhdt cia xung CK xudt hién, J = 0, K = I thi FF bi xéa vé
trang thai Q = 0.

Tai canh lén thu hai cua xung CK xudt hién, J =1, K = 1 thi FF bi ldt trang
thai so voi trang thai truoc do Q = 1.

Tai canh lén thwr ba cua xung CK xudt hién, J = 0, K = 0 thi FF van giir
nguyén trang thai truoc do Q =1.

Tai canh lén thi tu cua xung Cg xudt hién, J =0, K =0 day la diéu kién thiét
ldp Q = 1, tuy nhién truoc do Q = 1 nén trang thai nay duwoc gitt nguyén.

Tai canh lén ké tié'p cua xung Ck xudt hién, J = 1, K = 1 thi FF bi ldt trang
thai truoc do lam cho Q = 0.

cfol £ 1L f L f L f L f 1

s L]
R | |
¢ 1| I
Hinh: 2.14
4. Flip-Flop T

- Muc tiéu: Néu vai tro FF T khi ¢6 sw thay déi trang thdi vao va ra ciia xung
clock .

Mach FF — T duoc xay dung tir FF — JK béng cach ndi chung J va K lai v41 nhau
va bang trang thai nhu hinh 2.15:

! —  Bangtrgng thi cua FF - T:

I Q
AO—LCK - G [T 70

0 | Q
— I 60

Hinh 2.15: Mach FF —T va bang trang thai

Xung Cgtdc dong canhlén —x 6
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Dang song ciia ngé ra Q theo ngé vao T khi c0 xung CK tac dong nhw hinh

2.16 :
1

Cef0 | § | L4 L4 L4 L+ [
B B | [

Hinh 2.16
¢ Giii thich hoat dong cua FF — T theo tac dong cua xung CK:
Gia sur trang thai ban dauT=0, Q=0.
Tait canh 1én cuia xung CK 14n thtr nhat xuét hién T = 0 vi thé Q=0.
Tai canh 1én ciia xung CK 1an th hai xuat hién T = 1 vi thé ngd ra Q cia FF bi
lat trang thai trudc do tic 1a Q = 1.
Tai canh 1én ctia xung CK lan th&r ba xuat hién T = 0 thi ngd ra cta FF giir
nguyén trang thai trude d6 tac 14 Q = 1.Tuong tu tai cac canh lén ké tiép cua
xung CK ngd ra Q thay ddi theo ngd vao T nhu bang trang thai hinh 2.15.

5. Flip - Flop D
- Muc tiéu: Néu vai tro FF D khi ¢6 sw thay doi tin hiéu vdo va ra ciia xung
clock .

Flip — Flop D duoc xay dung trén FF — RS hoic FF — JK bang cach thém vao
cong dao va duoc két ndi nhu hinh 2.17 :

JLD e : I Q—
Ck
0 ) RS-FF AO—L RS- FF
Xung Cytde dgng canh lén & Xung Cx tac _
R Q™ donglén canh lén K Q[
Hinh 2.17
Bdng trgng thai hinh 2.18:
Ck D Q
¢ 0 0
4 1 1

Hinh 2.18: bang trang thai Flip - Flop D

Dang song cuia ngo ra Q theo ngé vao D khi co xung Ck tac dong hinh 2.19 :
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1
cefo | b1 L L 1

s N . | [

Q]

Hinh 2.19
% Gia s trang thai ban dduD =0, Q = 1.
- Tai canh 1én ctia xung CK 1an tht nhat xuat hién D =0 vi thé Q =0.
- Tai canh Ién ctia xung CK 14n tht hai xut hién D = 1 vi thé Q=1.
- Tai canh 1én ctia xung CK 1an tht ba xuat hién D = 0 vi thé Q = 0.
- Tuong tu tai cac canh 18n ké tiép cua xung CK ngd ra Q thay ddi theo ngd vao D.

6. Flip - Flop M-S ( Master — Slaver):
- Muc tiéu: Néu vai tro FF M-S khi co su thay doi mire tin hiéu vao va ra ciia
xung.

Do6i v4i phuong phap nay khi xung Ci ton tai murc logic 1 dit liéu s& duoc
nhap vao FF, con khi Cy ton tai muc logic O thi dir liéu chtra trong FF duoc
Xuét ra ngoai

Cau tao gém hai FF: mgt FF thuc hién chtrc nang chu (Master) va mdt FF
thuc hién chtrc nang t& (Slaver).

Hoat dong dua theo chirc nang chinh — phu nhu hinh 2.20

+ Cx = 1 : FF, md, dit liéu duoc nhap vao FF, qua cong dao Cy =0 (
FF1 khoa nén gilr nguyén trang thai cii tricc do)

+ Cyx = 0 : FF, khoa, nén giir nguyén trang thai cii tricc d6 qua cong
dao Cx =1 ( FF; mo, dit lidu duoc xuat ra ngoai)
Ch y: tin hiéu Ck c6 thé duoc tao ra tir mach dao dong da hai khong trang
thai bén.

Hinh 2.20
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7. Flip - Flop véi ngd vao Preset va Clear
- Muc tiéu: Trinh bay vai tré cia FF khi ¢é sw thay doi tin hiéu vao va ra ciia
xung clock khi co sy tac dong cua Preset va clear .

Tinh chét ctua FF 13 c6 trang thai ngad ra bat ky khi mo may. Trong nhiéu
truong hop, cd thé dit trude ngad ra Q=1 hodc Q = 0, Vi vay dé xac lap trang thai
ban dau cta cac FF ngudi ta thém vao FF véi cic ngd vao Preset (dat trude
Q=1) va ngd vao Clear ( x6a Q = 0), mach c6 dang ( hinh 2.21:) va hinh 2.22a,b
la ky hiéu cua FF RS c6 nga vao Preset va Clear tdc dong & mic cao va muc
thap.

Preset|

DD
3:.[%}

| Clear
Hinh 2.21:

Ky hiéu cua cac FF voi cac ngo vao Preset va Clear nhw hinh 2.22

)

ol

— | PRE Q [— —{ FRE @ |—
—» Cx
CLR Q —— TR 3 |—
| ?
a b

Hinh 2.22: a. PRE va CLR tac dong ¢ mirc cao
b. CLR tac dong ¢ murc thap
Béang trang thai hinh 2.23

PRE | CLR Q Q
0 0 Tac dong theo ngd vao | Tac dong theo ngd ra
0 1 0 1
1 0 1 0
1 1 Trang thai cAm Trang thai cAm

Hinh 2.23
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Gidi thich nguyén ly hoat dong:

Khi PRE = 0 va CLR = 0 thi PRE, CLR khéng tac dung (mdi cong NAND
c6 mdt ngd vao la 1) tic 1a FF tac dong theo ngd vao.

Khi PRE = 0 va CLR = 1 khi d6 PRE khong tac dung, con CLR tac dung
Q=1 va Q = 0 bat chip diéu kién ngd vao.

Khi PRE =1 va CLR = 0 khi d6 PRE tac dung, con CLR khong tac dung
Q=1 va Q = 0 bat chip diéu kién ngd vao.

Khi PRE =1 va CLR = 1 1a trang thai cAm vi khong thé dit trudc va xoa
dong thoi. Tai mot thoi diém khong thé tac dong ca PRE va CLR.

8. Tinh toan, lip rap mat sé6 mach wng dung co ban

- Muc tiéu: Xdy dung dwoc cdc mach tiv don gidn dén phire tap théng qua cdc
cong FF, xdc dinh dwoc cdc tin hiéu, dién dp va cdc xung tdc déng ¢ ngd vao va
ra cua mach.

Cho hé tuan tu co 1 ngd vao X va 2 ngo ra Z1, Z. HE c6 4 trang thai A, B, C
va D c6 gian dd trang thai nhu hinh 2.24. Véi phép gan trang thai (ma
hoa trang thai) A: Q:Q; = 10, B: Q:Q, =00, C: Q:Q2 =01 va D: Q:Q; = 11.
Hay thiét ké hé bang FF- JK va cong logic hoac FF-D. Biét rang khi xung clock
vao ¢6 canh xudng hé s& chuyén trang thai.

X OOl &y | Q0 Qa | hiK hK
| T T I [ 0X 1X
00 1000 I 1 X X1
Crojo01r ) 1T 0| X0 0X
I I [ X0 X1
Foop L1 00 0X 0X
L0100 [ 1X XI
LT opo1 ) 00 X1 0X
I O A | | I X1 X1
Hinh 2.24:

Dung bia K, ta c6:
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Z = Q_lQ_Z +Q.Q,=Q ®Q,
Dl = Q+1 = YQl + 61Q2

ZzzQ_z
D2=Q§=Y6

J,=Q, K=X J,=XQ K,=X+Q

* Thiét ké bang FF- JK va cong (hinh 2.25)

J1 QI ' E; | ) 22 Q2
CK —op CK
—_— - _—
X KI QI ( >—w— K2 Q2

CKk 4

Hinh 2.25

9. Chuyén doi giira cac Flip-Flop

5

Déi véi viée chuyén d6i cua mot flip flop khac, mot mach to hop dugc thiét ké
dau tién. Néu mot JK Flip Flop 1a can thiét, cac yéu té dau vao cho cac mach to
hop va duoc két ndi voi dau ra cua cac mach t6 hop cac yéu to dau vao cua flip
flop thyuc té. Nhu vay, dau ra cia flip flop thuc té 1a dau ra cua flip flop can thiét.

Trong bai nay, chuyén doi flop flip sau day s& duoc giai thich.

« SR Flip Flop Flip Flop JK

« JK Flip Flop dé SR Flip Flop
« SR Flip Flop Flip Flop D

« D Flip Flop dé SR Flip Flop
« JK Flip Flop Flip Flop T

« JK Flip Flop Flip Flop D


http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/www.circuitstoday.com/flip-flops&usg=ALkJrhg8WlC90X0fIQMy-TX-rTe2ySok9g
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#SRtoJK
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#JKtoSR
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#SRtoD
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#DtoSR
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#JKtoT
http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#JKtoD
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« D Flip Flop dé JK Flip Flop

» SR Flip Flop Flip Flop JK

Nhu di néi trude, J va K s& duge cung cp nhu ddu vao bén ngoai S va R.
Nhu thé hién trong so dd logic dudi day, S va R sé& 1a két qua dau ra cia cac
mach tb hop.

Céc bang su that cho viéc chuyén doi flip flop duoc dwa ra duéi day. Hién
trang dugc dai dién bdi Qp va Qp+1 1a trang thai tiép theo s€ duoc thu duogc khi
cac yéu td dau vao J va K duoc ap dung.

Déi voi hai dau vao J va K, s& ¢6 8 t6 hop c6 thé. Boi véi mdi sy két hop cia
J, K va Qp, tuong mg véi giai doan Qp+1 dugc tim thdy. Qp+1 chi don gian 1a
cho thay cac gia tri trong tuong lai dé thu dugc bang cach flip flop JK sau khi gia
tri cia Qp. Bang nay sau d6 dugc hoan thanh bang cach viét cac gia tri ciia S va
R yéu cau dé c6 duge mdi Qp+1 tir Qp tuong Gmg. D6 14, cac gid tri cia S va R
duoc yéu cau dé thay ddi trang thai cua flip flop tir Qp Qp 1 dugc viét.

Bang su that so do khoi
J-KInputs | OQutputs S-R Inputs
) K | o ] s R
3
0o 0 o0 0o 0 X s L
0 0 1 1 X 0 )
o 1 0 0 0 X
e [
0o 1 1 0 o0 1
t o o0 1 1t 0 K
¥ 0 % 2 X D R 3
£ % ® % 4 0
. 4§ o e o %
K K
,ono 01 11 10 ,ono 01 11 10
0 1 3 2 0 1 3 2
ol o | x|o| o ol x | o |T| X
=) 4 5 7 s 4 5 7 3
i x| o | [] 1fo | o ILI 0
S =JQp R = KQp
K-Map

Hinh 2.26: SR Flip Flop dén Flip Flop JK


http://translate.googleusercontent.com/translate_c?depth=1&hl=vi&ie=UTF8&prev=_t&rurl=translate.google.com.vn&sl=en&tl=vi&twu=1&u=http://www.circuitstoday.com/flip-flop-conversion&usg=ALkJrhhKS9m0Ht4UNxpWSE4py-_ni5qo4A#DtoJK

227

> JK Flip Flop dén SR Flip Flop, hinh 2.27

Piéu nay sé& 1a qua trinh dao ngugc cua viéc chuyén doi giai thich ¢ trén. S va
R sé& 13 cac yéu t6 dau vao bén ngoai dé J va K. Nhu thé hién trong so do logic
dudi day, J va K s& 1a két qua dau ra ctia cac mach t6 hop. Nhu vay, gia tri ctia J
va K ¢6 thé dat duoc trong diéu kién cua S, R va Qp. So dd logic duogc hién thi
dudi day.

Mot bang chuyén ddi duoc viét béng cach sur dung S, R, Qp, Qp +1, J va K.
Pbi véi hai dau vao, S va R, tam sy két hop dugc thuc hién. Ddi voi timg két
hop, Qp tuong tng 1 két qua dau ra duoc tim thay. Cac két qua dau ra cho sy két
hop ctia S =1 va R = 1 khong duoc phép cho mdt flip flop SR. Vi vay, két qua
dau ra duoc coi 1a khong hop 1é va cac gia tri J va K dugc dua ra 1a "khong quan

A mn

tam”.

Bang su that so d6 khéi
S-R Inputs | Outputs | J-K Inputs
S R |QpQp+1|J K S ] Qp —
0 0 0 08 0 X
0 0 1 i X 0 — C
0 1 0 0 0 X -
R K Qp p—
0 1 1 0 X 1

0 1 1 X

0
1 0 : - | X 0

: | Invalid Dont care

1 1 Invalid Dont care

SRQ"oo 01 11 10 SRQ" 00 01 11 10

0 1 3 2 0 1 3 2
o] 0] x| %X°| o 6| X| 27| [T I ¥
4 S 7 6 4 5 7 6
tIET XX | %] 1l X o x| X
)=85 K-maps K=R

Hinh 2.27: JK Flip Flop dén SR Flip Flop
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> SR Flip Flop Flip Flop D, hinh 2.28
Nhu thé hién trong hinh, S va R 14 cac yéu td dau vao thuc té cua flip flop va
D 1a d4u vao bén ngoai cua flip flop. Bén su két hop, so d6 logic, bang chuyén
d6i, va K ban db cho S va R vé D va Qp duoc hién thi dudi day.

Bang sy that so d6 khéi

i O o@o_ln%l anills
K
it

B[ § 4

i -C

— Ll

() —

ANy

Hinh 2.28: SR Flip Flop Flip Flop D

> D Flip Flop dén SR Flip Flop

D 1a dau vao thuc té cua flip flop va S va R 1a cac yéu t6 dau vao bén ngoai.
Tam su két hop c6 thé dat duoc tir cac yéu t6 dau vao bén ngoai S, R va Qp. Tuy
nhién, ké tir khi su két hop cia S =1 va R = 1 1a khong hop 18, cac gid tri cua Qp
+1 va D duoc coi 13 "khong quan tdm". So dd logic cho thiy viéc chuyén doi tir
D dén SR, va ban dd cho K-D trong diéu khoan cua S, R va Qp dugc hién thi
dudi day.
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Bang su that so d6 khéi

L1 Il Dootcare

L1 el Dontcar

Hinh 2.29: D Flip Flop dén SR Flip Flop

» JK Flip Flop FlipFlop T

J va K 1a cac yéu té dau vao thyuc té cua flip flop va T duoc thuc hién nhu 1a
dau vao bén ngoai dé chuyén dbi. Bon su két hop dugc san xuit véi T va Qp. J
va K duoc thé hién trong cac diéu khoan cua T va Qp. Bang chuyén d6i, K-ban
d6, va so dd logic dugc dua ra dudi day.
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Bang su that so d6 khéi
TQDO | TQno i §
Tlnput | Outputs | )-K Inputs T 1 T 1] =) Q=
@l ) K 0] 0 f X ol X[ 0
0 00 0 X 3] | -
1] X |1
i T 01 %18 “
3T KeT s L
! 0 1 1 X
l } 0 % 1

Hinh 2.30: JK Flip Flop Flip Flop T

» JK Flip Flop Flip Flop D

D 14 dau vao bén ngoai va J va K 1a cac yéu td dau vao thuc té cua flip flop. D
va Qp lam cho bdn su két hop. J va K duoc thé hién trong diéu kién cua D va
Qp. Bén su két hop chuyén d6i, ban d6 cho K-J va K trong diéu kién cua D va
Qp, va so d6 logic hién thi cac chuyén dbi tir JK dén D dugc dua ra dudi day.

Bang su that so d6 khoi

Dlnput | Ouputs | MK nputs T ]
Qo T K oo x| oKL

0 00 00X 1) -
ey !

K]0
x e e —-— -
RN x ¢ Tl
1 01 1X _—

10 X0
Hinh 2.31: JK Flip Flop Flip Flop D
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> D Flip Flop dén JK Flip Flop
Trong chuyén ddi nay, D 1a dau vao thuc té dé flip flop va J va K 1a cac yéu td
dau vao bén ngoai. J, K va Qp 1am cho tam két hop c6 thé, nhu thé hién trong
bang chuyén ddi dudi day. D dugc thé hién trong cac diéu khoan cua J, K va Qp.
Bang chuyén ddi, ban d6 cho K-D vé J, K va Qp va so do logic hién thi cac
chuyén d6i tir D dén JK duoc dua ra trong hinh bén dudi.

Béang su that so d6 khdi

KQp
JKlInput | Outputs | DlInput | N0 0 il 10
L« | oo o =t 4 2 ] D O
00 00 0 {0 m 010

- Us 7 i_ o [
00 tt v ] o[E[ & 5
01 0 0 0 i

D=)p +KQp

14 04 4
It 106 0

Hinh 2.32: D Flip Flop dé JK Flip Flop
Bai tap:
Bai 1: Dbé xay dung mét flipflop méi XY nhu hinh 2.33 (b6 qua chan SET va
CLR)

X
B S SET Q

J Q —
Y I
CLK — —1>

D;
BD; K

Q

X

O

CLR

Hinh 2.33
a) Tim phuong trinh dac trung cua flipflop XY
b) Suy ra bang gia tri cua flipflop XY.
Bai 2: Xac dinh ngo ra ctia mach logic c¢6 nhitng ngd vao nhu hinh 2.34



J — —Q

C—p

K —9 —Q v
Q . Gnd
5 :

Hinh 2.34

Bai 3: Véi hinh 2.35, hiy vé tiép dang song cho yo, gia st lic dau y1=y0 =0

Cleck _J 1L . oy LI LJ L_J 1
x b | I | I
i

W]
cik = —
b M o)
Hinh 2.35
Bai 4: Cho mach logic nhu hinh v&, xac dinh tan sd ngd ra ctia mach hinh 2.36
VMoo
J Q
L CL
? K o
240 Hz A

Hinh 2.36
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Bai 5: Xac dinh ngd ra ciia RS-FF c¢6 nhiing ngd vao nhu hinh 2.37

Voo

S — —Q
c—> oud
R —] N

Gnd

<% Phan thi nghiém

e Muc dich yéu ciu
Tao cac ky nang st dung may dao dong ky dung phuong phap, an toan khi sur
dung va trinh ty van hanh.
Po cac mach dong da hai dung Transistor , IC 555 va Op-amp dé vé cac dang
song ngod ra vao trén cac mach, cac gia tri bién dg, gia tri dinh cua cac ngd tin
hiéu.

e Cac thiét bi sir dung
- Dao dong ky; Nguon phét song am tan; Pong hdo VOM, Day do dao dong ky (2
day), Day tin hi€u may phat song.

e Cac budc thuc hanh

FLIP PLOP LOAI R-S

BET (8)

RESBET (R)

ol

SET/RESET FLIP-FLOP
Hinh 2.38
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1. Xac dinh vi tri kh6éi mach SET/RESET FLIP-FLOP, va ndi mach nhu hinh
2.31. Pt bo ndi 2 dau (jumper) vao vi tri mach S (SET).

2. Vi déng hd do van ning (VOM), xac dinh muc logic tai cac ngd vao, ngd ra
cua mach:

3. Néu thao jumper ra khoi mach, diéu gi xay ra trén trang thai ngd ra mach?
Két qua co phu hop voi Iy thuyét khong? Tai sao?

dinh?
5. Thao tac & cau 4 c6 duogc md phong dugce tinh ddi (nay) cong tic khong? Co
thé dung mach flip flop nay dé chong ddi cho cong tic dugc khong?

6. Mach c6 chi bao kha ning luu trit diéu kién SET cta nd sau khi 1énh SET
duoc laoi5 khoi (jumper ra)?
7. it bo ndi hai dau (jumper) ¢ vi tri R (RESET), va quan sat ngd ra mach. Ghi

lai cac murc trang thai mach trong hinh 2.39.
Vcc

Hinh 2.39. Trang thai mach reset
8. Tac dong ndo xay ra 1am cho cong B d6i trang thai mach?
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10. Quan sat ngd ra mach khi thao/lap jumper vao vi tri RESET nhiéu 1an. Mach
c6 dap ung voi Iénh RESET khong?

11. Mach c6 thé dung dé chdng doi (nay) cong tic trén ca hai chic niang Set va
Reset khong?

12. Dya vao s0 li€u cua bai thi nghiém da tim ra, méi quan hé gitra cac ngod ra
mach la gi ?

13. N6i mach nhu hinh 2.40. Dit ca hai cong tic 1at vé vi tri DOWN. Xac dinh
miuc logic tai cac ngd ra ciia mach.

3 ® i__ +%v+ Y DGD) DD Vee

L=k} sas
4]

©
c] NAND

HIGH
LOW
INPUT SIGNALS SET/RESET FLIP-FLOP
Hinh 2.40.

14. Pat ca hai cong tic 1at vé vi tri UP. Mach c6 dao trang thai Set hay Reset
khong?
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15. Chuyén cong tic B xudng rdi lai 1én trong khi quan sat ngd ra Q. Sau d6
chuyén cong tic A xudng l1én. Cong tic A c6 set flip flop va cong tic B c6 reset
no khéng?

FLIP PLOP LOAI D
Phin thi nghiém
1. Xac dinh vi tri va ndi cac khéi mach nhu hinh 241. Pat cong tac 1at A & vi tri
DOWN. Kich hoat chirc nang SET cua SET/RESET FLIP-FLOP.
2. Tac dong ngd vao bang cach ndi jumper vao vi tri PRESET. Xac dinh murc
logic ngd ra. Két qua c6 phu hop véi 1y thuyét khong?
3. Chuyén cong tic A 1én va xudng. Quan sat ngd ra Q cua flip flop. Ngd ra co
thay d6i khong?

Or
—F
eE| O

@]

paao (aan
Y TN ] R

& o *f ol

> oLk
CLR > @

CLEAR

Vcc -

SET/RESET FLIP-FLOP D-TYPE FLIP-FLOP

Hinh 2.41
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4. Piat cong tic A ¢ vi tri LOW. Chuyén jumper trén khdi mach SET/RESET
FLIP-FLOP & tao 1 xung clock. Quan st ngd ra Q cua flip flop. Ngd ra c6 thay
d6i khong?

5. Thao jumper ra khoi vi tri PRESET, tac dong ngd vao CLR bang cach ndi
jumper vao vi tri CLEAR. Xéc dinh mirc logic ngd ra. Két qua c6 pht hop voéi ly
thuyét khong?

6. Chuyén cong tic A 1én va xudng. Quan sat ngd ra Q cua Flip flop. Ngd ra co
thay d6i khong?

7. Pit cong tac A 6 vi tri LOW. Chuyén jumper trén khéi mach SET/RESET
FLIP-FLOPS RS dé tao 1 xung clock. Quan sat ngd ra Q cua flip flop. Ng&
ra co thay khong?

9. bit cong tac 1at A ¢ vi tri LOW. Tac dong nhe vao PR cua D flip flop dé ngo
ra Q & mirc HIGH. Chuyén jumper trén khoi mach SET/RESET FLIP-FLOP S

RS dé tao 1 xung clock. Quan sat ngd ra Q cua Flip flop. Ngd ra c6 thay do6i
khong?

10. Chuyén jumper trén khéi SET/RESET FLIP-FLOP sang vi tri S dé tao canh
xudng. Trang thai ngd ra caa D flip-flop c6 thay doi khong? Tai sao?

11.Dat cong tic A ¢ vi tri HIGH. Chuyén jumper trén khi mach SET/RESET
FLIP-FLOP S RS dé tao 1 xung clock. Quan sat ngd ra Q cua flip flop. Ngd
ra c6 thay d6i khong?
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12. Thay d6i mach bang cach nbi ngd vao CLK (clock) t6i khéi mach CLOCK.
Dung dao dong ky dé quan sat ngd ra D flip-flop.

15. Ngo ra mach c¢6 phan anh dang song xung cia mach CLOCK khong,hay
chung tuong duong vai trang thai & ngd vao D?

ngd vao D?

17. Tac dong lan luot ngd vao PR va CLR, chuyén cong tic A 1én xubng nhiéu
lan. Dya vao dao dong ky, tac dong ctia ngd vao PR va CLR c¢6 bi anh huong
ngo vao D cua flip-flop khéng?

18. Dya vao quan sat, cac ngd vao PR va CLR cua D flip-flop c6 thé dung dé
khai phat thiét b trude khi cac ngd vao dit liéu va clock duoc ding khong?
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FLIP FLOP LOAI JK
Phin thi nghiém
- o] E1e
=k

e [
g W

BLOCK
SELECT

I PRESET

, PR o

+

PCLK | +o

Kein® ©
I CLEAR

SET/RESET FLIP-FLOP JK FLIP-FLOP %

Hinh 2.30
1. Xac dinh vi tri va ndi cac khdi mach nhu hinh 2.30. it cong tic 1at A, B & vi
tri HIGH.
2. Tac dong ngd vao bang cach ndi jumper vao vi tri PRESET. Xac dinh mirc
logic ngd ra. Két qua c6 phu hop véi 1y thuyét khong?

3. Chuyén cong tic A, B 1én va xuéng. Quan sat ngd ra Q cua flip flop. Ngd ra
c6 thay d6i khong?

4. Piat cong tic A ¢ vi tri HIGH. Chuyén jumper trén khéi mach SET/RESET
FLIP-FLOP dé tao 1 xung clock. Quan sat ngd ra Q cta flip flop. Ngd ra c6 thay
d6i khong?
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5. Twr cau 2, 3, 4 hay néu cach str dung chan PRESET dé khoa cac ngo vao J, K,
CLR?

6. Tac dong ngd vao CLR cach ndi jumper vao vi tri CLFAR. Xac dinh murc
logic ngd ra. Két qua c6 phu hop véi 1y thuyét khong?

7. Chuyén cong tic A, B 1én va xudng. Quan sat ngd ra Q cua flip-flop. Ngb ra
c6 thay doi khong?

8. Pt cong tic A, B ¢ vi tri HIGH. Chuyén jumper trén khoi mach SET/RESET
FLIP-FLOP S RS dé tao 1 xung clock. Quan sat ngd ra Q cta flip flop. Ngd
ra ¢ thay doi khong?

CLK?

11. Tich cuc ca 2 chan PRESET va CLEAR bang cach sir dung jumper. Xac dinh
trang thai cia ngo ra.

khong?
13. Lam lai cac budce 11, 12 v6i jumper con lai. Ngé ra c6 thay doi khong khi
thaoljumper?
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14. bat cong tic A, B ¢ vi tri HIGH. Tac dong nhe vao PR cua JK flip-flop dé
ngd ra Q ¢ muc HIGH. Chuyén jumper trén khdi mach SET/RESET FLIP-
FLOP S RS dé tao canh 1én xung clock. Quan sat ngd ra Q cua flip flop. Ngd
ra ¢ thay d6i khong? Tai sao?

15. CLEAR flip=flop JK, str dung cong tic A, B va khéi mach SET/RESET,
LED, Flip-flop JK. Hay hoan thanh bang sau:

Ngb vao Ngo ra Thay 7 doi
] K CLK | Q 10 hay khong thay doi
CLEAR X X X 0 1
(1) 1 0 2
) 1 0 l
3) 0 1 1
(4) 0 1 l
(5) 1 1 1
(6) 1 1 1
7 0 0 1
(8) 0 0 1

16. Trong bang trén, tai sao budc 2 khong lam thay déi ngd ra?

18. Tai sao budc 6 lam cho ngd ra thay d6i mac du J, K khong thay do6i khi
chuyén tir budc 5 sang budc 6?

19. Dua vao quan sat, cho bi€t ngd vao c6 phai la ngd vao di€u khién khong?
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 2
+ Noi dung:
+ Vé kién thitc: Trinh bay duoc khai niém va phdn biét sy khac nhau gitra cac ho
ciia Flip flop (FF), hiéu dwoc cdc bang chan tri ( bang sw thdt) ciia moi FF.
+ Ve ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin
hiéu dién dp ¢ ngé vao — ra cia IC, ldp rdp mét sé6 mach co ban,....
+ Vé thdi d¢: Bam bdo an toan va vé sinh cong nghiép.
+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé ky nang: Panh gid ky ndng thie hanh do dwoc cdc théng sé trong
mach dién theo yéu cau cua badi, lcfp rap mot s6 mach co ban
+ Thdi dj: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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~ BAI3
MACH DEM VA THANH GHI
Ma Bai: MD28-03
Gioi thiéu:
Mach dém la mét mach day don gian dwoc xdy dung tiv cdc phan tir nhé
va cdc phdn tir t6 hop.

Cdc mach dém la thanh phan co ban ciia cac hé théng sé ching dwoc sie
dung dé dém thoi gian, chia tan s6, diéu khién cdc mach khac.

Trong may tinh, thanh ghi (tén thuong goi cua mach ghi dich) la noi
luu tam div liéu dé thuc hién céc phép tinh, cac lénh co ban nhuw ghi dir liéu,
dich thong tin .... Ngoai ra, mach ghi dich con nhitng ung dung khdc nhu:
tao mach dém vong, bién déi dir liéu ndi tiép < song song, diing thiét ké cdc
Mach den trang tri, quang cdo. . . ..

Muc tiéu:
- Trinh bay dugc ciu tao, nguyén 1y hoat dong cic mach dém va thanh ghi
thong dung.
- Néu duoc cac ung dung ciia cdc mach dém va thanh ghi trong k¥ thuat.
- Lap rép, sira chita, do kiém duoc cic cdc mach dém va thanh ghi dung
yéu cau k¥ thuat.
- Reén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghiép.
Noi dung:

1. Mach dém

- Muc tiéu: Phan biét dwoc mach dém 1én, dém xuong dong bé va khéng dong bé
nhitng tac dong anh hwéng dén mach dém nhi tan so, dién dp...Trinh bay dwoc
wu nhwoc diém mach dém vong va vong xodn ( Johnson), mach dém véi sé dém
dat truoc.

Mach dém thyuc hién chirc ning dém 1én hoic dém xudng dudi tac dong cua
xung dong hd (xung CK). Mach dém c6 thé chia 1am hai loai nhu sau:

Mach dém khong dong bd 1a mach dém ma ngudi ta sir dung cac FF lién két
v6i nhau theo dang ndi tiép. Mdi ngd ra cia mot FF dong thoi lam xung CK cho
tang sau. Vi vay cac FF s& doi trang thai mot cach tuan tu tir FF dau tién dén FF
cudi cung.

Mach dém dong bd cac FF duogc kich hoat song song boi xung CK, déu nay
1am cho céc FF thay d6i trang thai dong thoi.

1.1. Mach dém 1én khong ddong bd
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Xay dung mach dém 1én nhi phan 3 bit, hinh 3.1
1 Qn. 1 Ql 1 Qz

I Q I Q IR J
ﬂ K -FFg —»JK-FF, —{pJE-FF5
K Q K Q@ K Q |—

Hinh 3.1: Cau trac mach dém 1én khong dong bo
Mach dém Ién nhi phan 3 bit véi xung CK tac dong canh xudng va ngd vao

x6a CLR tich cyc ¢ mirc thap.
Bing trang thdi hinh 3.2:

Ck Q2 Q1 Qo
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
8 0 0 0
Hinh 3.2

Gidi thich hoat dong cua mach:

Gia st trang thai ban dau cacngdra Qu=Q:=Q,=0.

Céac ngd vao J, K cua FF déu ndi 1én murc cao nén cac FF ludn 14t trang thai
ngd ra khi c6 xung CK tac dong canh xudng.

Khi xuat hién canh xuéng cta xung CK thir nhat Qo thay doi trang thai tir
Qo = 0 sang Qo = 1. CON Q1 van bang 0 do FF chua duoc tac dong.

Khi xuit hién canh xuéng cua xung CK thtr hai Qo thay doi trang thai tr Qo
=1 sang Qo = 0 1am CK 1 thay d6i theo. Luc d6 CK1 thay doi trang thai tir Ck1 =
Qo = 1 sang Ck1 = Qo = 0 lam ngd ra Q1 ctia FF1 thay d6i trang thai thai tir Q1
=0sang Q1 =1.
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Vi canh xubng ciia xung CK thir ba twong tu ta 6 Qo thay ddi trang thai tir
Qo =0sang Qo = 1.

Qua trinh cr xay ra tai canh xuéng cua xung CK va nhu vdy mach da thuc
hién dém 1én nhi phan 3 bit.
Dang song tin hi¢u, hinh 3.3 :

1 2 3 4 3 6 7 8

Ce

@0 1o 1o | O] |

q ©° 1 00 1 |

Q 0000 1111 L
Hinh 3.3

Ta thdy ngd ra cta cac FF 1a cac ma s6 nhi phan 3 bit co gia tri tir 0000 —
1111. Gi4 tri cta sé dém tang dan theo xung CK.
Duya vao dang séng tin hiéu ta thay: Tan s cua Qo = f/2, tin s6 ctia Q, = /4
va tan s cua Q; = /4.
1.2. Mach dém xudng khong dong bd
% Xay dung mach dém xudng nhi phén 3 bit, hinh 3.4

! Qo | Q1 &

I Q J I Q J I Q J
ﬂ ~(»JE-FF; j—ClJK-FE I_C”K-FF?
K Q K Q K Q[—

Hinh 3.4 : Mach ¢ém xuéng khéng dong bo
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Mach dém xudng nhi phan 3 bit véi xung CK tac dong canh xudng va ngd
vao x6a CLR tich cuc ¢ mirc thap.
Bang trang thai hinh 3.5

o
A

@
re)
e

O N O O | W[N] | O
Ol O] O O| | | F,| k| O
Ol k| O k| O| k| O] k| O

g O O k| k| O] Ol | k| O

Hinh 3.
Dang song tin hiéu hinh 3.6:
2 3 4 s g1 8

Ce

&

Q

Q2

Hinh 3.6

Néu thyc hién dém xuong dimg xung Ck tac dong canh xuong thi:

- Xung CK dau tién tic dong binh thuong

- Ngb ra Q cua tang trudc ndi dén CK cuia tang ké can.

% Gidi thich hoat dong cua mach:

- Poi véi mach dém xuong khi sit dung FF ¢6 xung Cx tdc dong canh xudng thi
ngd ra Q, cia FFo duwoc néi téi ngé vao Cya ciia FF1, ngd ra Q, ciia FF1 duoc
néi t6i ngé vao Cko ciia FF.

- Gid sir trang thai ban ddu Qo = Q1 =Q, =0thi Q,=Q, =1
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- Cdc ngé vao JK cia cdic FF dwgce néi 1én mirc logic 1 nén cac FF luén dao
trang thai khi co xung Ck tac dong

- Tai thoi diém canh xuéng ciia xung Cx thit nhdt ngé ra Qo ciia FFy tir Qo = 0
sang Qo = 1va Qo = I xudng Q,= 0. Khi @6 Cxi ciing thay déi theo Q, ( tir 1
xuoéng 0) khi dé ngé ra tir Q1 = 0sang Q1 = 1va Q, = I xuong 0, 1am FF, ciing
thay doi theo Q, =0, ngd ra Q. =0 Ién 1. Trang thdi ngé ra lic nay la: Qz, Q1
,Qo=111.

- Tai thoi diém canh xudng ciia xung Cx thit hai ngé ra Qo ciia FFo tir Qo = 1
xuong Qo =0va Q,=0 1én Q, =1. Khi @6 Cxu ciing thay doi theo Q, (tir 0 lén 1)
lam FFy khdng dwoc tdc déng ( do tai thoi diém nay twong eng véi canh 1én ciia
xung Ck dwa vao FF1) dodé ngé ra ciia FF1 van giir nguyén trang thdi trude do
tiec la Q1 = 1. Twong tuw Q2 = 1 va trang thadi ngo ra cua cac FF luc nay la: Oy,
Ql ,Qo: 110.

- Tai thoi diém canh xuéng cua xung Cx thir ba ngé ra cua FFy, FF11la Q=0
lén, Qo = 0va Qy = I xuéng 0 lam Q, =1nén Q, van bang . Trang thdi ngé ra
cua cac FF luc nay la: Oz, Q1 ,Qo= 101.

- Twong tw véi cdc xung Cx con lai va ngé ra ciia cic FF cudi ciing Q2, Q1 ,Qo=
000.

1.3. Mach @ém 1én, dém xudng khong dong bd (n=4):

Pé c6 mach dém 1én hodc dém xudng ngudi ta dung cac mach da hop 2—1(
hai trang thai 1 ngd ra) véi nga vao diéu khién C chung dé chon Q hodc Q dao
dua vao tang sau qua cac cong NAND. Trong mach (hinh 3.7) duéi day khi C
=1, Q ndi vao Cx, mach dém 1én va C =0. Q dao ndi vao CK, mach dém xubng.

! G 0, 0,
I'L\\

+ A B C D
] QF JQF - OF ) QF

M G Gy b Gy @ Gy
K Q K Of K g @ HK G O

a_— T T T

C

Hinh 3.7
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Trén thuc té , dé don gian, ta co thé thay da hop 2—1 boi mot cong EX-OR (
hinh 3.8) , nga diéu khién C nbi vao mot ngé vao cong EX-OR, nga vao con lai
nbi véi ngd ra Q cia FF va ngd ra cua cong EX-OR ndi vao ngd vao C cua FF
sau, mach ciing dém 1én/xudng tiy vao C=0 hay C=1.

Q : 0 G,
+ A + B + C + D
J Q J 0 J 0 J 0
Kg O Kg - K g0 KO-
a [ i i I
(—— A a 4 n
¢=1:démxuong  ¢=0:démlén
Hinh 3.8

1.4. Mach dém khong dong bd chia n tin sb
% Kiéu Reset: Dé thiét ké mach dém kiéu Reset, truéc nhat nguoi ta 1ap
bang trang thai cho sb dém.
Quan sét bang 3.9 ta thiy ¢ xung thir 10, néu theo cach dém 4 tang thi Qp
va Qg phai Ién 1. Loi dung hai trang thai nay ta dung mot cong NAND 2 ngé vao
dé dua tin hiéu vé xda céac FF, ta duoc mach & (hinh 3.10)

S6 xung Ck vao S6 nhi phan & nga ra S6 thap phan
Qp Qc Qs Qa tuong ung
Xoa 0 0 0 0 0
] 0 0 0 1 ]
v 0 0 1 0 p.
3 0 0 1 1 3
4 0 1 0 0 4
5 0 1 0 1 5
6 0 1 1 0 6
z 0 1 1 1 &z
8 1 0 0 0 8
9 1 0 0 1 9
10 0(1) 0 0(1) 0 10

Bang 3.9
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+ A + B + C + D J
EJ Q- EJ QX EJ Q— EJ Q
CK >cK >CK >CK
UL K¢g ar K¢ QF K ¢ Q+ K & O
i i i i
Hinh 3.10:

Mach dém kiéu Reset co khuyét diém nhue:

- C6 mot trang thai trung gian trude khi dat s6 dém cudi cung.
- Nga vao C, khong dugc ding cho chire ning x6a ban dau.

< Kiéu Preset:

Trong kiéu Preset c4c ngd vao cua cac FF s& duge dat trude thé nao dé khi
mach dém dén trang thai thir N thi tat ca cac FF ty dong quay vé khong. Dé thiét
ké mach dém khong dong bo kiéu Preset, thudng ngudi ta 1am nhu sau:

- Phan tich s6 ¢&m N = 2".N’ (N’<N) i két hop hai mach d&ém n bit va N’. Viéc
thiét ké rat don gian khi sé N' << N

1.5. Mach dém dong bd, hinh 3.12.

Trong mach dém d6ng bo céc FF chiu tac dong dong thoi cia xung dém C

Vi du: Thuc hién mach dém 1én dong bo 3 bit voi CK tac dong canh xudng

Khao sat bang trang thai hinh 3.11:

Ck Q2 Q1 Qo
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
8 0 0 0
Hinh 3.11

Nhan xét.
> Qo doi trang thai tir 0 — 1 va tir 1 — 0 khi ¢6 xung Ck vay Jo = Ko = 1.
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> Qi ddi trang thai tir 0 — 1 va tir 1 — 0 khi ¢ xung Ck va khi Qo =1, vay J; =
K1 =7Qo .

» Q,d06i trang thai tr 0 — 1 va tir 1 — 0 khi ¢d xung Ck va khi Qo =1 va Q1=1,
V;ﬁy Jz = K2 = Qle.

t 1 + Qo 1 Q, Qj
11 Q * I Q ‘+—D_.— I Q
f (» JK-FFq (»JK-FF, (pJK-FF;
K Q [~ K Q| HK Q (—
ERE T |
hD-__-
Hinh 3.12: Mach logic ¢ém dong bd
Dang song tin hidu:
Ji 2 E 4 J s J] &
c‘ﬁ: L L L L L L L
QD y y y L
Qi , v
Qa2

Hinh 3.13: Dang song tin hi¢u
1.6. Mach dém vong
Thuc chét 1a mach ghi dich trong do ta cho hoi tiép tr mot nga ra nao do
vé ngd vao dé thyc hién mot chu ky dém. Tuy duong hoi tiép ma ta co céc
chu ky dém khac nhau Sau day ta khao sat vai loai mach dém vong phd
bién.
CAu trac mach dém vong dugc cdu tao tir cac D Flip — Flop nhu hinh 3.14.
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ﬂ D Q D Q D Q D Q
FFa FFy FF, FF;
Q Q Q Q
Cx
Hinh 3.14

Nguyén tic hoat dpng ciia mach dém vong nhw sau:
- Gia st trang thai ban dau Q3=1, Q2 = Q; = Qy=0. Khiddé Dy = 1, D1 = D5

= D3 =0.

+ Tai canh Ién xung Cki1: Qo =1,Q3=Q2=Q1=0. Khido D; =1, Dy =
D2 = D3 =0.

+Tai canh Ién xung Ck2: Q1 =1, Q3 =Q2=Qp = 0. Khi d6 D, =1, Dg =
D1 = D3 =0.

+Tai canh Ién xung Cksz: Q2 =1, Q3= Q1 = Qo =0. Khi d6 D3 =1, Dg =
D1 = D2 =0.

+Tai canh lén xung CK4: Q3 = 1, Q2 = Q1 = Qo = (0. Khi do Do = 1, Do = Dz
= D3 =0.

Cac xung tiép theo lam theo chu trinh Idp lai trang thai nhu trén.
Dang séng tin hi¢u, hinh 3.15:

JULTUITU LT

Q&

Q

Q

Q&

Hinh 3.15: Dang séng tin hiéu
1.7 Mach dem vong xoan (Jonhson), hinh 3.16
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0 Q; 0, Qp
\\ A B C D
J 0 J 0 J 0 J Qr
C —a C, —a Cy — Cy
K g @ K¢ @ K¢ K¢ O
desde
Cl

Hinh 3.16 : Mach ¢ém vong xoan (Jonhson)
Mach ¢6 mot chu ky dém mic nhién ma khong can dit trude va néu co dat
trudc, mach sé& cho cac chu ky khac nhau tily vao to hop dit trude d6. Bang trang
thai nhu hinh 3.17

Ck Qo | Qc|Qa|[Qa| S&TP
Preset 0 0 0 0 0
14 ofo}| 0|1 ]
24 oo |1 ]1 3
1l ol 1|11 7
4l SR T B | 15
5l Il =1 1 0 14
6L 11 :0:0 12
7l 1 : 0 0 | 0 R
2l 0:0:0: 0 0
Hinh 3.17

1.8. Mach dém véi s6 dém dit truée

Nhiéu bd dém song song ¢ dang IC tich hop dugc thiét ké dé co kha
ning nap trude sd can dém thay vi 0 nhu ta thuong thiy. SO dat trudc 1a bat
ki trong nhitng s c6 thé ra cia mach va mach c6 thé dém 1én hay dém xudng
1 cach dong bo hay khong dong bo tir s6 nay.Viéc nay gidéng nhu 1a nap song
song & mach ghi dich vay, bang cach tan dung ngd Cl va Pr (ngd khong dong
bo ddc 1ap voi ck). Cau trac mach vé6i 3 ting FF dugc minh hoa nhu hinh va
hoat dong nap duogc thuc hién nhu hinh 3.18:
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Ck ! )
—J 0' _’J 0’ L

Hinh 3.18. Mach dém dat trude 3 bit

Gia str mach dang dém hay dung ¢ 1 s6 dém nao d6. Pua sin s6 dém co
trang thai can nap vao ngd A B C. bat mdt xung muc thép vao dau LD
(parallel load), xung nay s& cho phép trang thai logic ABC qua cong NAND
dé dua vao 3 tang FF qua 3 ngd Pr hay CI (tuy thudc bit mirc thap hay cao).
Két quala Q0 =A, Ql =B, Q2=C.

Khi LD Ién cao tré lai, luc nay néu co xung nhip Ck thi mach s€ tiép tuc
dém tir s6 vira nap (trudc do6 ck va cac ngd T khong co tac dung).

2. Thanh ghi
- Muc tiéu: Phan biét dwoc cac loai thanh ghi. Trinh bay dwoc wu nhwoc diém
cua no.

Thanh ghi dugc xay dung trén co s& cac DFF ( hodc cac FF khac thuc hi¢n
chirc ning ctia DFF) va trong d6 moi DFF s& luu trir 1 bit dir liéu.

Pé tao thanh ghi nhiéu Bit, ngudi ta ghép nhiéu DFF lai v6i nhau theo qui
luat nhu sau

- Ngb ra cia DFF dimg truéc duge ndi véi ngd vao DATA ciia DFF sau (
Di+1 = @i ) ( thanh ghi c6 kha nang dich phai)

- Hodc ngi ra cua DFF dung sau dugc ndi voi ngd vao cua DATA ding
truoc ( Di =Qi.1) 9 thanh ghi c6 kha ndng dich trai.

2.1.Thanh ghi vao noi tiép ra song song dich phai, hinh 3.18

Céu tric :
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1101

|

FFo

Q
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FF,

Q

Q

-

I

FF->

Q

Q

-
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FF5

Q

Q

I 2

[

Hinh 3.18 : Thanh ghi vao ndi tiép ra song song dich phai
% Nguyén tdc hoat dong:
Gia st cho dit liéu ngd vao Di, = 111101 nhu hinh, ban dau Q3Q,Q:Qo = 0000

Dp=1,D:=0,D, = ODs—OtaICKlQo—lQl—OQz 0Q3—
Dp=0,D:1=1,D,= ODs—OtaICKon—OQl—le 0Q3—
Dp=1,D:=1,D,= 1D3—0taICK3Qo—1Q1—OQ2 1Q3—
Dp=1,D:=1,D,= ODg—ltaICK4Qo—1Q1—1Q2 0Q3—
Dp=1,D:=1,D,= 1D3—0taICK5Qo—1Q1—1Q2 0Q3—
Dp=1,D:=1,D,= 1D3—1ta1CK6Q0—1Q1—1Q2 1Q3—
Dang song tin hi¢u hinh 3.19:
1 2 ) 4 ) ]
= I s I S S S I

o

2 I
Hinh 3.19: Tin hiéu thanh ghi vao ndi tiép ra song song dich phai
2.2. Thanh ghi vao ndi tiép ra song song dich trai
s Nguyén tac hoat dong:
Gia s cho dir lieu ngo vao Din = 111101 nhu hinh, ban dau Q3Q2Q1Qo = 0000

D)

,

D;=1,D,=0,D; =0, Do—OtalCKng—l Qz—o Ql OQo
D;=0,D,=1,D; =0, Do—OtalCKng—O Qz—l Ql OQo
D;=1,D,=1,D; =1, Do—OtalCKng—l Qz—o Ql 1Qo
D3—1,D2 1,D1—0,Do—]lalCKlQ?,—l,Qz—l,Ql O,Qo
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> FFg » FF) » FF- » FFs
c‘( - L
J ]r_ Dy

Hinh 3.20 : Thanh ghi vao ndi tiép ra song song dich trai
Dang song tin hi¢u hinh 3.21
1

21

2 3 < ) =]

% s I s B Y Y
T

QD 4|
2 I S —

& I
I N

Hinh 3.21: Tin hiéu thanh ghi vao ndi tiép ra song song dich trai
2.3. Thanh ghi vao song song ra song song
Gia st dit liéu vao 1a DsD,D1Dy = B3B,B1Bo. Khi c6 canh xudng clia xung
Ck xuét hién thi v6i D3 = Bs thi Qz = B3, D, = B, thi Q, = By, D; = By thi Q; =
Bl, Do = Bo th\l Qo = Bo. Thiélg() ra sé la Q3DQ2Q1Q0 = BSBDZBlBO nhu hinh 3.22

D Q1 |IP QM 1P QM 1P QM

> FFD e FF| -~ FF‘) ~Cp FF;
r Q Q Q Q
Cx.

_[_l_ Qo Q Qa2 Qs

Hinh 3.22 : Thanh ghi vao song song ra song song

3. Gigi thiéu mét sé IC dém va thanh ghi thdng dung
- Muc tiéu: Phén biét sy giong va khdc nhau gitta cdc ho IC, chirc ndng va g
dung cua no vao cac mach dién.

oIC dém, hinh 3.23
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D‘—?Fn uug—ﬂ D‘—?n ung—ﬂ D1—?n ung—ﬂ
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1 - - oA
T4HC190 74HC192 T4HC193

Hinh 3.23

- Giai thich hoat dong cua céac ho IC:

+ Nhom 74LS160/161/162/163

Ca 4 IC déu co cung kiéu chan va cac ngd vao ra twong tu nhau, c6 xung ck nhay
O canh xuéng do do trong ciu tao c6 thém mach dém sau ngo déng b, c6 kha
nang nap song song va preset dong bo.

- L8160 1 IC dém chia 10, con LS161 va LS163 la IC dém chia 16

- LS160 va LS161 c6 chan xoa Cl khong dong bo con LS162, LS163 c6 chan
x04 Cl dong bd

+ Nhom 74L.S190, 74LS191

74LS190 1a mach dém chia 10 con 74LS191 13 mach dém chia 16. Chung co
kiéu chan ra nhu nhau va chirc ning ciing nhu nhau

- Chan EnG (enable gate) 1a ngd vao cho phép tac dong & thap; chan U/D 1a ngd
cho phép dém 1én hay xudng (thap)

- Chan RC (ripple clock) xung ron s& xudng thap khi dém hét sd; duoc dung cho
viéc ndi ting va xac dinh tan s6 ctua xung max/min khi ndi t6i chan LD (load)
clia tang sau.

Céch ndi tang nhu sau : chan RC cua tang trudc ndi t6i chan ck cua tang sau, khi
nay tuy mdi mach 1a dém dong bo nhung toan mach 1a dém bat dong bd. Cach
khac 1 chan RC cua tang trudc ndi t6i chan EnG cua tang sau, xung ck dung
dong bo t6i cac tang.

+Nhom 74L.S192, LS193

LS192 1a mach dém chia 10 con LS193 1a mach dém chia 16

Ca 2 loai déu cau triac chan nhu nhau va déu cé kha ning dém lén hay xudng
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Khi d¢ém 1én xung ck duoc dua vao chan CKU con khi dém xudng xung ck dugc
dua vao chan CKD

Khi dém 18n hét s6 chan Carry xudng thap, khi dém xubng hét s6 chan Borrow
xudng thap. 2 chan nay dung khi can ndi tAng nhiéu IC

Pic biét mach c6 thé dit trude sd dém ban dau & cac chan ABCD va chan LD
xudng thap dé cho phép nap sb ban dau.

+ Nhém 74HC/HCT4518 va 74HC/HCT4520

Pay 1a 2 IC dém ddng bo ho CMOS dung FF D vé hoat dong cling tuong ti nhu
nhiig IC ké trén nhung vi cdu tao co ban tir cic cong logic CMOS nén tan sd
hoat dong thap hon so voi nhitng IC ciing loai bu lai tiéu tan cong suat thap.

4518 1a IC dém chia 10 con 4520 13 IC dém chia 16. CAu trac chan va dic tinh
ctia chiing nhu nhau. Chan nhan xung ck va chan cho phép E ¢ thé chuyén doi
chtic nang cho nhau do d6 mach c6 thé tic dong canh xuéng hay canh 1én

Mach ciing cho phép ndi tang nhiéu IC khi nbi Q3 cua tang trudc toi ngd E cia
tﬁng sau.

IC thanh ghi 74LS164, hinh 3.24

8 bit
T4ALS164

-0 O 0 Q 0 GO0 O 0 0O

AR R A

m! !>
o
o
o
o
[S]
o

- - - - -

||r->

gy
4
r

MR ) 0 Q: a) Qs Qs Q: Qs Qr
A o
B -.—‘] T4ALS164
CP—b—t>

T

0Q: Qs Q:Q:0 Q

Hlnh 3.24
Chuing ta da duoc biét dén cac loai FF. Chiing déu c6 thé luu trir (nhé 1 bit)
va chi khi c6 xung dong bo thi bit d6 méi truyén téi ngd ra (dao hay khong dao).
Bay gio néu ta mac nhiéu FF ndi tiép lai v6i nhau thi s& nhé duge nhiéu bit. Cac
ngd ra s& phan hoat dong theo xung nhip ck. Cé thé 1y ngd ra ¢ ting tang FF
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(goi 1a cac ngd ra song song) hay & tang cudi (ngd ra ndi tiép). Nhu vay mach c6
thé ghi lai dir liéu (nhd) va dich chuyén no (truyén) nén mach duoc goi la ghi
dich. Ghi dich cling c6 rat nhiéu ung dung dic biét trong may tinh, nhu chinh cai
tén cua no: luu trir dir 1iéu va dich chuyén dir liéu chi 1a g dung ndi bat nhat

So d6 mach dién hinh 3.25, cac dén Led sé sang tir Q0 dén Q7

alafaiain

T P e
- 2

Ish A

05

> &

0

v i1

RS | d

Hinh 3.25

So dé thwe té hinh 3.26
IC 74164 1a mét thanh ghi dich 8 bit vao ndi tiép va song song, lam viéc dugc ¢
tan sO cao

o i

U1

LNPE05C/TO 1o

N Sour
o

) c2
T 470uF

3

220VAC
TRAN_HMG]

J_ fn‘omri
|
q
1
f

\ee vee
3 e 1
R13 D14
i < w e 22K 1N4007
R3 = = A 9 in
5K w o 8
—7Ins ¢ g 3 o1
oz
i out |2 Elok m@ i R St
THR L o|— o 250828
e #—CR , 05 100
2 o z 8
e meE s w
2K
1 T4L5184 —
= c4 c3
10uF I i

Hinh 3.26
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* Nguyén ly mach dién : Mach dién duoc chia lam 4 khdi chinh nhu sau:
- Khéi ngudn gom.
Dong dién 220V AC dwa vao bién thé T1 ha ap thanh 12V AC
D1-D4 chinh luu dong dién AC thanh dong dién DC
Cl tuloc DC
IC 7805 6n dinh dién ap chuin
- Khdi tao xung vudng.
IC 555 duoc thiét ké tao ra mach xung vuong , va bién tro dung dé diéu chinh do
rong xung .Ngd ra dugc 1ay tir chan s6 3 ciia IC 555
- Khdi quét Led (hay con goi 1a ghi dich)
Ngbo ra chan s6 3 ciia IC 555 dugc dua vao chan s6 8 cila IC 74LS164. Ngo ra tir
Q0-Q7 s& dich chuyén (hay con goi la sang dan)
- Khdi mach dio tin hiéu.
Dung BJT Q1 tin hiéu dugc dua vao chan B va léy ra chan C

4. Tinh toan, lip rap mat sé mach wng dung co ban

- Muc tiéu: Ldp rdp, sita chita, do kiém dwoc cdc mach gidgi md, md héa Va
hién thi ciia cdc LED trong cac mach dién.

- Mach dém tur 09 ding Led bay doan 741547 — 745190, hinh 3.27

[} .
G i 02
fy———
. I { | -
R L 2
—t 10k B b
u | T o o
—_— “ P TP
- foi) Ll wn bl
- 4
L2 IR at
| 10k
e Y 74L5190
0f
" LED | |
prteet 1R} { b 4 -green =
O (R e € Wi .
10pf | T10pf
- 555
Hinh 3.27

Dao ddng tao xung vudng véi tin sb tiy chon.
O day ching ta str dung NE555 hinh 3.28. Nhiém vu cua 555 13 tao ra xung
vudng dé cap cho mach dém.
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% So do nguyén Iy mach tao xung vudng
- Trong so dd mach trén tin sb dau ra ctia 555 duoc tinh theo cong thuc :
f =1/(In2*C1*(R1+2R2))
- Bién tr& R2 dung dé diéu chinh tan s dau ra. Tan s 16n thi mach d&ém
nhanh con tan s6 thép thi mach dém cham.

I{
I\
0
»
o

c U1
V% R ok CLOCK
AN 3

*] DSCHG ouT

R2 100k

cv

RST
THR
TRG

0 NISILIY N

c1 NE 555

]_:_470 jc
o
Hinh 3.28

e M3 hoa-giii ma va hién thi
- Do dém tir 0 dén 25 nén ta sir dung 1 LED 7 doan hién thi s6 lan dém va 2

IC —IC 74LS190 va 1 IC 74LS47 giai ma BCD ra LED 7 doan .

+ 74L.S190: IC nay ciing kha quen thudc né ding dé dém ma nhi phan chia
10 ma hoa ra BCD. Ctr mdi 1 xung vao thi nd dém tién Ién 1 va duoc ma hoa ra
4 chan. Khi dém dén 10 ty no s& reset va quay tré vé ban dau. Hai thong sb quan
trong dé thiét ké mach dém nay 1a: Bang trang thai md hoa ra BCD va diéu kién
dé Reset (trd vé trang thai ban dau).

- Bang gia tri ma hoa ra BCD, khi san xuat ra IC nay nha san xuat da cung
cap cho chung ta bang trang thai nhu hinh 3.29.

= Ngo ra
PDém
Qo L B Qo O
O S = = -
1 — | | | B
> L — - i
= o | —H L =
= 8 i | —H L
= —H = o | B
(=3 ES o | o | _E=
F — o | — L
= L - = H
= H | | I |

H: Nwc cao. L: Nwc thap
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Trong bdng trang thdi trén can chii ¥ la : Pdu ra ciia Qo dwoc noi véi dau vao
cua CPI.

- Mikc Reset cho 74LS190: 1C ¢6 4 chan Reset dung dé reset hé théng véi
cac chan : MR1, MR2, MS1, MS2. Pua cac murc thich hop vao cac chan nay thi
no s€ tu dong Reset va bang mirc Reset, hinh 3.30

IR e ne i/ Nt Ol Mg e N aam
MRq MR | MSq | MSo Qo Q4 Q2 Q3

H o | L > L L L L
L ] - > L L L | | .
> > L | - L | | . L o |
L > L > Count
>x< = < = Count
L > > | . Count
> L L > Count

Bl ssnsbe wuns

.. sssswe shalapgs

B d BaBadimans wmane algeate

Hinh 3.30

+ 74L.S47 : IC nay dung dé giai ma BCD sang ma LED 7 doan. Khi IC
741.590 ma hda ra ma BCD, sau d6 74LS47 s& ma hoa cac ma BCD nay chuyén
sang LED 7 doan hién thi cac gia tri dém. Bang trang thai cdc murc hién thi sau
khi giai ma BCD nhu hinh 3.31.

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

TRUTH TABLE

-‘,.-7 IMPUTE 1,\. / QUTPUTES —.,.'.
CECINM AL — — — —1—-1-1- —
OR 1T j REI 2] C B A BIFRBO a [ L= F a HNOTE
FUNCTION
4] H H L L i L H L i i [ L L H A
f H X L L L H H H i i H H H H A
2 H X L L H E H L i H E L H L
3 H X L L H H H L L L [ H H L
4 H X L H L [ H H i i H H L L
5 H ¥ L H L H H L H i E H L L
[:] H X L H H [N H H H i E L L L
7 H X L H H H H L i i H H H H
:] H x H L i E H L i i E L L L
2 H ¥ H L i H H L i i H H L L
10 H X H L H [ H H H H E L H L
11 H Ed H L H H H H H i E H H L
12 H X H H i L H H i H H H L L
13 H X H H i H H L H H E H L L
14 H E H H H [ H H H H E L L L
15 H ¥ H H H H H H H H H H H H
Bi X X x x x x i H H H H H H H [=]
RB: H L L L L L i H H H H H H H c
LT i x x x X X H L i i E L L L ]

H = HIGH Voltage Level
L = LOW Voltage Lewvel
X = lImmaterial

Hinh 3.31
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- So dd ctia mach dém tir 0-25.

= o = L
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\ CR el BIRED o
L o1 ﬁ L f3i ' 4
% M2 _i_ e L -’—l
g - — ol oNE
v - =
Hinh 3.32

s Nguyén ly :

- Khi ta cap xung vao IC; né s& dém lan luot tir tir 0 cho dén 9. Khi t&i 9 thi
lic nay no6 sé cap 1 xung cho IC2 va IC2 dugc nhan 1 xung va nd dém 1. Sau d6
IC1 van tiép tuc dém dén 9 thi IC2 lai nhan duoc 1 xung nira va dém thanh 2. Do
mach chi dém dén 25 nén cac muc reset phai chon cho hop 1y dé khi dém dén 25
né tu tré vé 0.

- O mach trén céc chan reset tuong tng cia 2 IC1 va IC2 duoc ndi v6i nhau
va duoc ndi v4i 1 chan dau ra cia IC1 va IC2 sao cho céc chan 2 va 3 cua IC1
va IC2 phai & mirc cao ( Vi cac chan 6 va 7 cta hai IC di cho trude diéu kién 1a
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nbi voi GND) nhu hinh 3.32 .0 day do dém dén 25 ta khong chon dugc mic
Reset trong bang trang thai phu hop nén phai dung cong AND thi méi ra duge
25.

Vidu .

- Thiét ké mach dém déng bod Mod-3 nhu hinh 3.33a. (mach dém chia 3) ¢6 hoat
dong logic theo nhu bang trang thai hinh 3.33b.

Xung vao Qs Qa
0 (x06a)
1
12
3
4
Hinh 3.33a
Q Q
‘I A ‘ B
Aung vao
J nSET Qﬁ J hSET Qﬂ
> >

1@ ngzﬁ% 1.—————*1K5mnfl§

Hinh 3.33b. Mach d¢ém d6ng bo Mod-3

S6 tang FF 1a hai (hinh 3.33b ). Sau khi duoc x6a sd dém 1a 00 = 0,sau d6
mach dém 1én 01 =1, 10 =2 rdi tw dong reset tré vé 00 = 0 dé dém 1én tro lai.

Vi mach dém ddng bd nén xung vao dugc dua thang dén ngd déng hod ctuia mdi
FF. Quan sét bang trang thai thdy Qa tir 0 1én 1 & xung 1 nhung van ¢ 0 & xung 3
nén gitt Ko & 1 (d6i voi FF JK néu K ¢ 1 thi J=0s& cho Q =0, J =1 s& cho Q=
Q) vandi Q, dén Ja (¢ xung dém 0 Q, =1 tirc 1aJa=Ka=1 nén ¢ xung 1 Qa =1
va Q, tiép tuc 1a 1 tirc 1a Ja = Ka =1 nén & xung 2 Qa = 0. luc bay gid Q, = 0, lic
bay gid Q, =0, luc bay gio /Q, .
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Dbi v6i Qg quan sat bang trang thai thdy ¢ xung 1 Qg = 0va Qa =1, & xung 2
Qs=1 (trc d4o so véi trude) nén thir ndi Qa dén Jg va gitt Kg ¢ mirc cao. Sau
xung 2 Qa =0 tic Jg =0, Kg =1 nén & xung 3 Qg = 0 nhu mong muén. Kiém tra
thiy ¢ xung 4 Qa=1, Qg =0,...

+» Bai tap:
Bai 1: X4c dinh tan s6 ngd ra X

o, w, 088km
-~ 1
74203 <~;_ 74203 <°_’w JUL
() i < (]
<D—1 ST O—
MR;MR; Q; O; Q; Qo MR;MR; Q; O; G Qo

* 9 4 1 1 ¢ ll |

l“

Hinh 3.34.

Bai 2: Thiét ké mot day tin hiéu tuan hoan dung JK-FF va mach NAND nhu
bang hinh 3.35:

Xung C B A

clock
1 0 0 1
2 1 0 0
3 0 1 0
4 1 0 1
5 1 1 0
6 0 1 1

Hinh 3.35

V¢ dang tin hiéu cua A, B, C.
Bai 3 : Thiét ké mach dém dong bd module 12 dung JK-FF.
Ngb6 ra mach dém dung dé diéu khién hé thong dén giao thong.
- Deén xanh sang trong 40s
- Den vang sang trong 20s
- bén doé sang trong 10s
- Deén vang va do sang trong cung 10s. Chu ky 1ap lai.
Chu ky xung dong ho 13 10s.
Bai 4 : Thiét ké mach dém ddong bd JK-FF c¢6 ngd vao diéu khién XX :
Khi X= 0 mach dém theo thtr tu 0, 2, 4, 6 1di trd vé 0.
Khi X = 1 mach dém 0, 6,4, 2 rdi tré vé 0
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Céc trang thai khong sir dung trong hai lan dém déu tr& vé 0 khi c6 xung dong
ho.

< Phan thi nghiém : Mach Pém Va Thanh Ghi
1. Xac dinh kh6i mach ANSYNCHRONOUS RIPPLE COUNTER va néi mach

nhu hinh 3.36. DPat cong tic chot trang thai trén khéi mach PULSE
GENERATOR 6 vi tri (UP)

BLOCK
SELECT DD 0
= Yol
PLACE IN Vee J PR Q ou =
CLK Vee
tt cLtrR & o0

10, mp | LUfETezeeT
o

)

J

PULSE GENERATOR p 7 PR O 5 ov

e 1

X CLR @ Lo )

;g:__@;u:n oé§0u_@cufu

— K CLR & Lo ] o‘
ASYNCHRONOUS RIPPLE COUNTER

Hinh 3.36
2. Str dung jumper dé ndi khéi BLOCK SELECT. C6 thé xac dinh dugc s6 dém
ban dau cta bd ngudn duogc cap lan dau tién khong ?
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4. Reset lai bo dém ripple. Vay cac trang thai LED UP va DOWN 14 cai gi2 ?

5. Reset bo dém. Phat 5 chu ky xung CLOCK bang cach bat /tat cong tic trén
khéi PULSE GENERATOR.

ChU Y : Diéu nay yéu cau 5 lan chuyén déng xudng - 1én ciia cong tdc.

6. Dua trén LED UP thi dau ra dém cai gi trong hé nhi phan, thap phan va hexa.

1 ([0 R 1) 1V 1SS —

HE d8m thap PhAIE --—-- e e

HE A8 MeXam -m-mmm e

7. Dya trén LED DOWN thi dau ra dém cai gi trong hé nhi phén, thap phan va
hexa.

1 ([0 R 1) 1V 1SS —

HE G8m thap PhAINE --—m- e e

HE A8 heXam ~m-mmm oo

8. Két qua & budc 6 va 7cho biét : bd dém ripple tao ra 2 gia tri dém khac nhau
ung voi mot luong xung clock ¢ ngd vao khong ?

9. Vay tat ca dau ra ctia bo dém co thay doi khong ?

Cha ¥ : Idp lai cdc bude 5, 6, 7 néu ban khéng chic chan vé cdu tra 1oi cia
minh.

12. Nbi mach nhu hinh 3.37



267

BLOCK
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Hinh 3.37
13. Néi kénh 1 cua dao dong ky t6i MSB, nbi kénh 2 cua dao dong ky dén ngd
vao cta xung CLOCK (d4u vao LSD ctia bd dém ripple). Piéu chinh may hién
song dé quan sat ca hai dang song dong thoi. Cha ¥ dén hinh 3.38 minh hoa két
qua hién thi trén dao dong ky.

[ 10DIVISIONS
CHANNEL 1
WAVEFORM
BIT4
- (-
l....... mwnoee CLPCK =fo=m=frmmeda .I

CHANNEL 2

e Gl U waverorm
cLocK

Hinh 3.38. Gi6i thiéu dang song trén dao dong ky
14. C6 bao nhiéu chu ky xung CLOCK duoc cung cip dé phat mot chu ky hoan
chinh cta dau ra bo dém o bit 4 (MSB).
Chu ky xung CLOCK==-=====mmmmmm e oo
15. Chuyén kénh 2 ctia may hién song dén BIT 3. Vay dau ra ctia mach Flip-flop
BIT 4 thay d6i trang théi trén canh duong hodc canh 4m ctia dang song BIT 3 ?
Suon chuyén doi dang SONg =  ==--==m-n=mmmmmmmmmmmmmeemm e
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16. Dya vao dang song trén dao dong ky, dang song gitta BIT 3 va BIT 4 co ty 1€
nhu thé nao ?

Ty 1€ = mmmmm oo

17. thay d6i lan luot kénh 2 ctia may hién séng dao dong ky gitta dau ra Q va

Q cua Flip-flop Bit 3. Mbi quan hé pha giita 2 tin hiéu nay ?

18. Sur dung kénh 2 dé quan sat tht ty dau ra Q cua Bit 1, Bit 2 va Bit 3 cua
mach Flip-flop. Dya trén sy quan sat, cac dau ra duoc mo ta nhu thé nao ?

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 3
+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém va phdn biét sw khdc nhau giita Cac
mach dém va cac thanh ghi, hiéu dwrgc chire ndang ciia cdc ho cia IC
+ Ve ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin
hiéu dién dp ¢ ngé vao — ra cua IC, ldp rdp mét sé mach co ban,....
+ Vé thdi d¢: BPam bdo an toan va vé sinh cong nghiép.
*+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thirc kiém tra viét, trac nghiém.
+ Vé ky nang: Pdanh gid kj ndng thiee hanh do dwoc cdc théng sé trong
mach dién theo yéu cau cua badi, lcfp rap mot s6 mach co ban
+ Thai d: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 4
MACH LOGIC MSI
Ma Bai: MD28-04
Gioi thiéu:
Budc tiép theo trong sy phat trién cta cac mach tich hop, duoc thuc hién

vao cudi nhitng nim 1960, gi6i thiéu cac thiét bi c6 chira hang trim ban dan trén
mdi chip, duoc goi 1a "medium-scale integration” (MSI).

Trong chwong ndy ching ta dé cdp dén cdc mach logic t6 hop, tirc la
cdc mach ma tin hiéu & dau ra chi phu thuoc vao tin hiéu o dau vao cia
mach tai thoi diém dang xét. Hoat dong cua mach 16 hop dwoc mo ta bdng
cdc bdng trang thdi hodc bang cdc ham chuyén mach logic ddc trung cho
quan hé giiva cdc dai lirong vao va ra cia hé thong

Trong chuong 4 de cap dén cdc mach dién cu thé thuc hién cdc chirc
nang khdac nhau cua hé théng so. Cdc mach dién nay dwoc thiét ké dua trén
cac cong logic t6 hop. Cac cong logic nay dwoc tich hop trong mét IC c&
vira (MSI)

Muc tiéu:
- Trinh bay dugc cau tric, nguyén 1y ctia hé thong ma hoa va giai ma.
- Trinh bay duoc cac phép toan logic, tao kiém va cac loai IC thong
dung.
- Neéu duoc cac ung dung cta cdc mach giai ma, ma hoa, ghép kénh va
tach kénh trong k¥ thuat
- Lap rap, stra chita, do kiém duoc cic cdc mach giai mi, mi hoa, ghép
kénh va tach kénh dung yéu cau ky thuat
- Reén luyén tinh tu duy, sang tao va chu dong trong qua trinh thyc hanh
Noi dung
1. Mach mé hoa (Encoder)
- Muc tiéu: Trinh bay dwoc cdac so do, bang trang thdi ma héa ciia cdc kénh. Uu
nhuwoe diém cia né.

Ma hoéa la gan cac ky hi¢u cho céc dbi tuong trong mot tap hop dé thuan
tién cho viéc thyc hién mot yéu cau cu thé nao d6. Thi du md BCD gan s6 nhi
phan 4 bit cho timg s6 ma ctia sd thap phan (tir 0 dén 9) dé thuan tién cho may
doc mot s6 co nhicu s6 mi; ma Gray dung tién loi trong viéc tbi gian cac ham
logic. . ..

1.1. So' @ khoi tong quat
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Hinh 4.1: So d6 khdi tong quat cia mdt mach ma hoa

Bang trang thai:
loly...12"1 On-1...0100
10...0 | 00
01...0 | 01
00....1 | DT 11
Hinh 4.2

Khi mot ngd vao duoc chon ngd ra ¢6 mot to hop nhi phan twong Gng. Véi
ngd vao dau tién 1a 1 0...0 va ngd vao cudi cing 1a 00...1. Ngd vao dugc chon
co muc logic 1 ta ndi ngd vao tac dong & mirc cao va ngd vao dugc chon c6 mic
logic 0 ta noi ngd vao tac dong & mirc thap.

1.2. Mach ma hoéa tir 4 sang 2
- So d6 khoi hinh 4.3

I
I
I
Oy

Hinh 4.3: Mach ma hoéa tir 4 sang 2

Nhan thiy bién 0 trong bang trang thai (hinh 4.3 a) khong anh huéng dén
két qua nén ta chi v& bang Karnaugh cho 3 bién 1, 2 va 3. Luu ¥, 1a do trong
bang trang thai c6 cac trudng hop bat chdp cua bién nén tng voi mét tri riéng
ctia ham ta c6 thé c6 dén 2 hodc 4 s 1 trong bang Karnaugh. Thi du véi tri 1 cua
ca 2 ham A; va Ay ¢ dong cudi ciing dua dén 4 s6 1 trong cac 6 001, 011, 101 va
111 ctia 3 bién 123.

Tt bang Karnaugh, ta c¢6 két qua va mach twong tmg. Trong mach khong ¢
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nga vao 0, diéu nay duogc hi€u 1a mach s€ chi bao s6 0 khi khong tac dong vao

nga vao nao.
23

™\ o1 1 10

0| 1]

|

AO:G + 51

1

3)

0| |
1l

A1 =Q +3

23

W 01110

i) -

Uy

A

=y
b)

Hinh 4.3: Bang trang thai va so d6 mach

1.3. Mach ma hoéa twr 8 sang 3

Khao sat mot IC ma hoa 8 duong sang 3 dudng. Trén thuc té khi ché tao
mot IC, ngoai cac nga vao/ra dé thuc hién chuc nang chinh cua no, nguoi ta
thuong du tri thém cac ngd vao va ra cho mot sb chirc ning khac.

Mach ma hoa 8 duong sang 3 duong con goi la ma hoa bat phan sang nhi
phan (c6 8 ngd vao chuyén thanh 3 ngd ra dang sd nhi phan 3 bit. Nhung bat cr
lac nao cling chi c6 1 ngd vao & muc tich cuc twong Gmg véi chi mot to hop ma
s6 3 ngd ra; tirc 14 mdi 1 ngd vao s& cho ra 1 ma sé 3 bit khac nhau. Véi 8 ngd
vao (lp dén I7) thi s& co6 8 t6 hop ngd ra nén chi can 3 ngd ra (Yz, Y1, Yo)

So dd khdi hinh 4.4,

IO
I1
IZ
I3

I4
Is
Is
I/

WA heda

EBErcoder

[
= 1

¥

Hinh 4.4 Khéi ma hoa 8 sang 3
Bang trang thai mach ma hoa 8 sang 3, bang hinh 4.5
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Vao Ra
lo ly |2 I3 l3 ls ls L Y2 Y1 YO
1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1 0
0 0 0 1 0 0 0 0 0 1 1
0 0 0 0 1 0 0 0 1 0 0
0 0 0 0 0 1 0 0 1 0 1
0 0 0 0 0 0 1 0 1 1 0
0 0 0 0 0 0 0 1 1 1 1
Hinh 4.5

Tt bang trén, ta c6 :
YO=I1+I3+I15+17
Y1=12+I13+16+17
Y2=14+15+16 +I7
Duya vao 3 biéu thirc trén ta ¢6 thé vé duge mach logic nhu hinh 4.6:

o — Y2 =14+ 15+ 16+ 17
L

L I Y1 =12 +13 + 165+ 7
\——-—-_h\‘

Iﬁ ¥O=I1+1I34+I54+17
I; }
Hinh 4.6: So d6 mach 8 sang 3
1.4. Mach ma hoéa wu tién
Véi mach ma hoa dugc cau tao bdi cac cong logic nhu ¢ hinh trén ta c6
nhan xét rang trong trudng hop nhiéu phim dugc nhan cing 1 lic thi s& khong
thé biét duoc ma sb s& ra 1a bao nhiéu. Do d6 dé dam bao rang khi 2 hay nhiéu
phim hon dugc nhan, ma sb ra chi twong tng v6i ngd vao cd sé cao nhat duge
nhan, nguoi ta di sir dung mach ma hoa uu tién. RS rang trong ciu tao logic s&
phai thém 1 s6 cong logic phtic tap hon,
% Xét IC 74LS147 1a mach ma hoa wu tién 10 duong sang 4 duong, nd da
dugc tich hop sin tat ca cac cong logic trong nd.
Ki hiéu khéi ctia 74LS147 nhu hinh 4.7
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Hinh 4.7 : So d6 khoi
Bang trang thai ctia 74L.S147 hinh 4.8

Zdcngd vio thip phin Zdcngd ra BCD

tic déng & mite thip tic déng & thip
1 2 3 4 5 & 7 &8 9 |Q D Q1 Qo
1 1 1 1 1 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1 1 1 0
X 0 1 1 1 1 1 1 1 1 1 ] 1
X X 0 1 1 1 1 1 1 1 1 0 0
X X X 0 1 1 1 1 1 1 0 1 1
¥ X X X 0 1 1 1 1 1 0 1 0
¥ X X X X 0 1 1 1 1 0 0 1
¥ X X X X X 0 1 1 1 0 0 0
¥ X X X X X X 1 1 0 1 1 1
X X X X X X X X 0 0 1 1 0

Hinh 4.8

Nhin vao bang trang théi ta thdy thu tu wu tién giam tir ngd vao 9 xudng ngd
vao 0. Chang han khi ngd vao 9 dang 1a 0 thi bat chap cac ngd khac (X) s6 BCD
ra van 1a 1001 (qua cong dao nira). Chi khi ngd vao 9 ¢ mirc 1 (muc khong tich
cuc) thi cac ngd vao khac mdi co thé duoc chép nhan, cu thé 1a ngd vao 8 s€ uu

tién trudc néu nd & mure thap.

e Xét mach ma hod wu tién 4— 2 (4 ngd vao, 2 ngd ra), so d6 khoi (hinh 4.9).

X0
X1

X2
X3

42

Hinh 4.9

B
A
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Bang trang thdi

Xo X1 X2 X3 B A
1 0O 0 o 0 0
X 1 0O 0 0 1
X X 1 0 1 0
X X X 1 1 1

Hinh 4.10 : Bang trang thai
Tir bang trang thai ( hinh 4.10) c¢6 thé viét duoc phuong trinh logic cac ngd ra A
va B:
A= X1X_2X_3+X3 = X1-X_2+X3
B=XX,+ X, = X, + X,

o T x2 7x3

) O
Dﬁ—Did

Hinh 4.11: So d6 logic mach ma hoa wu tién 4 — 2

2. Mach giai mé& (Decoder)
- Muc tiéu: Trinh bay dwoc cdc so do, bang trang thdi ciia mach gidi md cdc
kénh. Uu nhwoc diém ciia né.

Mach giai ma 1a mach cé chirc nang nguoc lai vd1 mach ma hoa tuc la néu
c6 1 ma sb ap vao ngd vao thi tuong tng s& cd 1 ngd ra duoc tac dong, mi ngd
vao thuong it hon ma ngd ra. Mach giai ma dugc ing dung chinh trong ghép
kénh dit liéu, hién thi led 7 doan, gidi ma dia chi bg nhd.

Mach giai ma c6 nhiém vy chuyén doi tir mot ma nhi phan ngd vao khi
chung tac dong dong thoi dén cac ngd vao thanh mot tin hiéu logic duy nhat &
mot ngd ra nao d6 tuong g v41 mot ma nhi phan da tac dong. Nhu vay voi n
ngod vao co thé nhan gia tri 0 hodac 1 s€ c6 2" td hop ngo ra.

e Ngd ra tic dong mirc thap mang gia tri 0
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e Ngo ra tdc dong mic cao mang gia tri 1
So dd khéi tong quat ctia b giai ma, hinh 4.12 :

Iy o
Ngé L Oy Ngs
vao L O2 ra
I:u.-l 'D'-z"'
Eo
MNgd —— E,
cho
rhep

Hinh 4.12: So d6 khéi tong quat ctia bo giai ma
2.1.Pic diém chung
Mach giai ma c6 chirc nang chinh hinh 4.13:
- B6 giai ma thuc hién churc nang nguoc véi b ma hoa.
- Cung cap thong tin ¢ dau ra khi dau vao xuét hién t6 hop cac bién nhi phan
tmg véi 1 hay nhiéu tir ma da duoc chon.
- Tu tor ma xac dinh dugc tin hiéu tuong tng voi doi tuwong da ma hoa.

Tin hiéu
xdc dinh
Tir ma doi tugng
TG, el
Hinh 4.13

Co 2 truwong hop giai ma.
- Gidi ma cho 1 tor ma
Nguyén ly: ang voi mot to hop can giai ma ¢ dau vao thi dau ra bang
cac to hop dau vao con lai, dau ra béng 0.
- G1a1 ma cho toan bo ma
Nguyén ly: ang véi mot to hgp nao d6 & dau vao thi 1 trong cac dau ra
bang 1, cac dau ra con lai bang 0.
Vi du: V&1 bo giai ma cho toan bo tor ma co 2 dau ra nhu hinh 4.14.Thi véi
AB=00, dau ra S1, S, S5 = 0.Tuong tu voi cac gia tr1 AB con lai.




276

bl-.‘l
A a S
B f:; s,
S,

Hinh 4.14

2.2. Mach giai ma 2 sang 4, hinh 4.16
Thiét ké mach Giai ma 2 duong sang 4 duong ( 2 ngd vao, 4 ngd ra) c6 nga
vao cho phép. Bé don gian, ta xét mach giai ma 2 dudng sang 4 dudng co cac ngi
vao va ra déu tac dong & mic cao.
So d6 khoi, bang trang thai, cac ham ngi ra va so dd mach hinh 4.15

Vio R a
_AO YO— G A AHlYe i V2 Y
Y 0 ] x [ x]O0[0]0[0
— Ay Y1 L{o]oft1]0]0]o0
2 Lo Lo L [0]0
— Y L] OfoO]O0f1]0
3 Ll fofo]ol
Hinh 4.15: So db khéi va bang trang thai
Cac ham nga ra ciia mach giai ma 2 sang 4 hinh 4.16
Yo =GAA
Y, =GAA
Y, = GA A
Yy = GA A
= L>= — >—
= >~
L i y————Va

Hinh 4.16: So d6 mach giai mi 2 sang 4

2.3. Mach gidi ma 3 sang 8, hinh 4.19
So do khoi hinh 4.17:
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O
— ]
— 2
Lo 3idi ma Oa
:ﬁl Decoder fr—
| O
— 7
Hinh 4.17: So d6 khoi
Bing trang thdi hinh 4,18
E| I, I lo | Oo | O1 | O2| O3 Os | Os | O | Oy
0 X X X X X X X X X X X
1 0 0 0 1 0 0 0 0 0 0 0
1 0 0 1 0 1 0 0 0 0 0 0
1 0 1 0 0 0 i 0 0 0 0 0
1 0 1 1 0 0 0 1 0 0 0 0
1 1 0 0 0 0 0 0 1 0 0 0
1 1 0 1 0 0 0 0 0 i 0 0
1 1 1 0 0 0 0 0 0 0 i 0
1 1 1 1 0 0 0 0 0 0 0 1
3 Hinh 4.18
Ham so biéu dién moi quan hé ngoé vao — ngo ra:
DD = E IDIIIE Dl = .E: IDIII'E
O,= B L1, Us;=Fk I0111_1
D4: E: IDI]_IQ Dj: E IDIIIT-.'
l:::lf.: E IDIII? D',I': E IDIII'E

Lo

—L—D_;—c
o]

i

07

1
WS

O

NI

0Oz 04

O3

SOV

0O: 01 O
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Hinh 4.19: So 6 mach giai mi 3 sang 8
2.4. Mach giai ma BCD sang thap phan hinh 4.21
Mach gdm 10 ngd vao tugng trung cho 10 sé thap phan va 4 ngi ra 1a 4
bit ciia sé6 BCD. Khi mét ngi vao (twong trung cho mot s6 thap phan) dugc
tac dong bang cach dua 1én mirc cao cic ngi ra s& cho sé6 BCD tuong tng.
Bang trang thdi cia mach hinh 4.20:

Trang thai cac ngi vao M3 s0 ra
87 65 4 3 21 A Ay AA

w0
=

e -1=--R=-=-=R=D=
C—~oooooo oo
CoO—o o oo0 oo
cCoo~oooD oo
Cooo~ooDD oo
CoooD —o D oD
=== ===
cCoooooo— oo
o coococoo —o
S oo 0000 O —
—— o oo oo o oo
O D ——-E S
mo—m—mo o ——oo

e e -~

ot

Hinh 4.20
Khong can bang Karnaugh ta c6 thé viét ngay cac ham xac dinh cac nga
ra:
Ap =1+3+5+7+9
AL =2+3+6+7
A, = 4+5+6+7

A; = 8+9

' Y
2 l o Ag
3 X
=y’ e

| PLEN
5 R 7
. t e
7 L_/’__—/’ -
8

Hinh 4.21:So d6 mach giai ma BCD sang thap phan
Pé tao md BCD uu tién cho s 16n, ta viét lai bang trang thai (hinh
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4.22) va dung phuong phap dai s6 dé don gian cac ham xac dinh cac ngi ra

Az, Ax, AL, Ao
Trang thai cac nga vao Ma s6 ra
9 8 7 6 5 4 3 2 S | (0] Az A- A, Ap
O O O O O O o o0o 1 0 (0] 0O 0
O O O O O O O 01 X (@) 0 0 1
O O O O O o0 o 1 x X O (0} 1 O
0O 0O 0O 0 O (8] 1 X X X O (0] 1 1
0O 0O O 0] 0 1 X X X X 0 1 0O 0
O O O O 1 X X X X X 0 1 0 1
O 0O 0O 1 X X X X X X O 1 1 O
0O 0O 1 X X X X X X X O 1 1 1
0 1 'x X X X X X X X 1 (0] 0O 0
1 X X X X X X X X X 1 (0] 0 1
Hinh 4.22

A, =9.8+9=9+8
A =789+6.789+56.789+456.789

=(7+6.7+5.6.7+456.7)89
A, :(7+6+5+4)89:(7+6+5+4)(8+9)

A = 789+6.789+3.4567.89+234567.8.9

A, =9+789+56.789+3.456.789+1. 251667@5

A = 9+(7+56+346 +1.2.4.6)8.9

—9+(7+56+346 +1246)(8+9)

2.5. Mach giai ma BCD sang Led 7 doan

Pay 1a loai dén dung hién thi cac sb tir 0 dén 9, dén gédm 7 doan a, b, c,
d, e, f, g, bén dudi mdi doan 1a mot led (dén nho) hoic mot nhom led mac
song song (dén 16n). Bén LED 7 doan ¢6 cau tao gom 7 doan, mdi doan 1a 1
deén LED.
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Khi mot to hop cac doan chdy sang s€ tao dugc mot con $b thap phan tu
0 - 9.(H 4.23) cho thiy cac doan nao chay dé thé hién cac sb tir 0 ¢én 9.
a a a a a a a

f b b gI) gbi 9 b ¢ g f g bt " b ¢ g b
e c c e c c ce c ce c c
d d d d d d d
0 1 2 3 = 5 6 7 8 9

Hinh4.23
Tuy theo cach ndi cac Kathode ( Catdt) hodc cac Anode ( Andt) cia
cac LED trong dén, ma nguoi ta phan thanh 2 loai:
Loai Anode chung (H 4.24a), dung cho mach giai ma c6 nga ra tac
dong thap.

B VAL VAR VAR VAR VARV)

d

a [+ d e

Hinh 4.24a: LED 7 doan loai Anode chung
Loai catod chung (H 4.24b), dung cho mach giai ma c6 nga ra tac dong

cao.
a b c d (<] il =
AV SN
KL

Hinh 4.24b: LED 7 doan loai Kathode chung
Ung v6i mdi loai LED khac nhau ta c6 mot mach giai ma riéng. So dd
khdi cua mach giai ma LED 7 doan nhu hinh 4.25

a

X Mach b
B e— giai ma <
LED =

= T — 7 donn e
R — (4-—>7) x
=

Hinh 4.25
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*¢ Xét mach giai ma LED 7 doan loai Anode chung:
- Pbi voi LED 7 doan loai anode chung hinh 4.24a, vi cic Anode cia
cac doan LED duoc ndi chung voi nhau va dua 1én muc logic 1 ( 5V), néu
muén doan LED nao tit ta néi Kathode twong trng 1én mirc logic 1 (5V)
va ngwoe lai muon doan LED ndo sang ta néi Kathode twong xirng xuong
mass ( mirc logic 0).
Vi du: Pé hién thi s6 0 ta ndi Cathode cua doan LED g” 1én muc 1 dé doan
“ g7 tit va ndi Cathode cua cic doan led a, b, ¢, d, f xuéng mass nén cac
doan nay sé& sang va cho ta thay s6 0, ta c6 bang trang thai nhu hinh 4.25
Bang trang thdi:
NGO VAQ NGO RA Hén thi
D |C |B|lA Ja |b |c [d | |f |g |thipphdn
0 |0 |0 |0 1|1 1 (1 |1 |1 |0 0

a o (o (L oL g1 |o {0 (o (0

o]
[l ]
—
—
—
—
—
—
[l ]
L]
—
| P e | D | —

—
i
o)
[
—
—
WO o0 | ] D

Hinh 4.25
- Dung bia Karnaugh dé rat gon, phuong trinh duoc viét & dang chinh tac
1(tdng cua cac tich s6) hodc dang chinh tic 2 (tich cua cac téng sd) nhu sau:
e Phuong trinh logic cua ngo ra (a) hinh 4.26:
+ Dang chinh tic 2: a=B.D.(C+A)(C+A)=BDA+B.DCA
+ Dang chinh tic 1: a=CBA+BCDA
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Hinh 4.26

e Phuong trinh logic ctia ngd ra (b) hinh 4.27:
+ Dang chinh tic 2: b=C(A+B)(A+B)=C(AB+ AB)
+ Dang chinh tic 1: b=CBA+CBA=C(A®B)

b)
DC
00 01 11 __10

BA SaSoesosesacas
00 \..().,_-.O-...X-<,.;0.'
01| O] 1 x |0
1o 0 [ x [ix.

e [ [N— p—— prgp—
10| 0} 1 X | Ix
Hinh 4.27

e Phuong trinh logic cuia ngod ra (c) hinh 4.28:
+ Dang chinh tic 2: c=BAC
+ Dang chinh tic 1: b=BACD

c
DC 2

00 01 11 10
000 |[7D 1 x o‘:
01 [0 10 1 x [0

BA

| g [T e |
110 [0 | x o x;
01 0| x) x
Hinh 4.28

e Phuong trinh logic cia ngd ra (d) hinh 4.29:
d =D(A+B+C)(B+C+D)(A+B)(A+C)
= ABCD + ABCD + ABCD

+ Dang chinh tic 2:
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DC d)
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Hinh 4.29
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i -~ [
e N o el U B

e Phuong trinh logic cua ngd ra (e) hinh 4.30:
+ Dang chinh tic 2: e=(B+A)(A+C)
+ Dang chinh tic 1: e=CB+A
DC €)
BA 00J 01 11 10

00 o[ 1

1) . l
1| ! I
1070, 0 | x [ x7

- e

Al x| #

1%

el o . B

Hinh 4.30

e Phuong trinh logic cua ngd ra (f) hinh 4.31:
+ Dang chinh tic 2: f =(A+B)(B+C)(A+B+C)D=ABD+ACD +BCD
+ Dang chinh tic 1: f=BA+ACD+BCD

DC f)
B. 00 01 11 10
i - P————
00111_15L-{§-L-92
o1 1 [0 | x) 0]
x| x
Ly SN2 eyl

Hinh 4.31

e Phuong trinh logic ctia ngd ra (g) hinh 4.32
+ Dang chinh tic 2: g=D(A+B)(B+C)(B+C) =BCD+DCBA
+ Dang chinh tic 1: g= ABCD+BCD
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DC 2)

AB 00 01 11 10
00| t |[[0 i x} O}
o1 1 ['0 |ixi] 0!
1[0 ] 1 |ix |[i%7
10 [~ 07 {-0- [Tx-[ixy

Hinh 4.32

“* Mach giai ma LED 7 doan loai Kathode chung

Chon murc tich cuc ¢ ngd ra la muc logic 1.Vi Kathode cua cac doan
led dugc ndi chung va dugce ndi xudng muc logic 0 ( Ov — mass) nén mudn
doan led nao tit ta dua Anode tuong tmg xudng mirc logic 0 (0V — mas)
Vi du: Pé hién thi sb 0 ta ndi Anode cua doan LED © g’ Xuéng muc logic 0
dé doan “ g’ tit va ndi Anode cua cac doan LED a, b, ¢, d,f dugc ndi 1én
ngudn nén cac doan nay s& sang va cho ta thiy sd 0, ta co6 bang trang thai
nhu hinh 4.33
D

o O = = = = O O o <Oo®

¢
|
1
0
|
1
1
1
|
I
1

Y e T S G S e T s N Y [y

d
1
0
1
1
0
1
1
0
1
1

S =, O = O O O —= O —~|m
—_ e D e e = = = O O TS

b
|
1
1
|
1
0
0
|
I
1

e === =R =l = R R
OO~ =~ O 0 ~ = O Oon
—_ O = O = O = O — O @

Hinh 4.33
Tuong tu nhu truong hop trén, ta ciing dung bang Karnaugh dé t4i thiéu
héa ham mach va di tim phuong trinh logic t6i gian cac ngd ra cua cac doan
led ( trong bang d6 Karnaugh sau ta thuc hién téi thiéu hoa theo dang chinh
tac 1)
e Phuong trinh logic cua ngo ra (a) hinh 4.34:
+ Dang chinh tic 1: a=D+B+AC+AC
+ Dang chinh tic 2: a=(A+B+C+D)(A+B+C)=AD+B+AC +AC
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DC a)

AB 00 01 11 10
oo L[ 0 F x [~d_%
01| o |71 kx| I}
S L Y Y

= 3 5 /'r
10 I~ 1 px |rx)
Hinh 4.34

e Phuong trinh logic cua ngd ra (b) hinh 4.35:
+ Dang chinh tic 1: b=C+BA+BA=C+A®B
+ Dang chinh tac 2: b=(C+B+A)(A+B+C)=C+AB+AB=C+A®B

DC b)
AB~_ 00 01 11 1
oo [ D | 1 | x_J7713
o1| 1;| o x. |22
1 [T T % [
10| 12| O x x|
Hinh 4.35
e Phuong trinh logic cua ngo ra (c) hinh 4.36:
+ Dang chinh tic 1: c=B+A+C
+ Dang chinh tic 2: c=C+B+A
DC c)
B: 00 01 11 10
— —————

00 (/1 | X
01 }'r"h'“}(['r\.

oS o pfu an Gpin i S an 4 o1
| | = ~1_
I fil | xif x
1000 [l  3H I
Hinh 4.36

e Phuong trinh logic ctia ngd ra (d) hinh 4.37:
+ Dang chinh téflC 1: d=D+BA+AC+BC+ABC
+ Dang chinh tac 2:
d=(A+B +6)(K+§+E)(R+ B+C+D)
=(C+AB+AB)(A+B+C+D)=(C+A®B)(A+B+C+D)
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BAN__00, 01 11, 10
00 1| O |ix [~d]
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Hinh 4.37

e Phuong trinh logic ctia ngo ra (e) hinh 4.38:
+ Dang chinh tic 1: e= AB+AC

+ Dang chinh tic 2: e= A(C+B)=AC+AB

DC e)

B: 00, 01 11 10
001 13| 0 | x [~1._]
o1| o] o | x 0
11 0 0 X X
10 [T T | x_[-%1]

Hinh 4.38

e Phuong trinh logic ctia ngo ra (f) hinh 4.39:
+ Dang chinh tic 1: f=D+CB+BA+AC

+ Dang chinh tic 2: f=(B+A)(D+C+A)C+B)=D+BC+AC+AB

R 00 ,01011, 10
oo [TT TVTIGT T3
o1 [0 [l [xi[ 1%
11| O 0 || x X!
10| O [ Ty x»

Hinh 4.39

e Phuong trinh logic cua ngo ra (g) hinh 4.40:
+ Dang chinh tic 1: g=D+CB+BA+CB

+ Dang chinh tic 2: g=(C+B+A)(B+C+D)
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Hinh 4.40

2.6. Mach giai ma BCD sang chi thi tinh thé léng (Liquid Crystal
Displays - LCD)

LCD gom 7 doan nhu led thudng va c6 chung mot cuc nén (backplane).
Khi c6 tin hiéu xoay chiéu bién d6 khoang 3 - 15 VRMS va tan s6 khoang 25
- 60 Hz ap gilra mot doan va cuc nén, thi doan d6 dugc tac dong va sang 1én.

Trén thuc té ngudi ta tao hai tin hi¢u nghich pha gitra nén va moét doan
dé tac dong cho doan d6 chay sang. Pé hiéu dugc cach van chuyén ta c6 thé
dung IC 4511 két hop voi cac cong EX-OR dé thuc LCD (H 4.41). Céc nga
ra cia IC 4511 (Giai ma BCD sang 7 doan, tic dong cao) ndi vao cac ngi
vao cta cac cong EX-OR, nga vao con lai ndi vai tin hiéu hinh vudng tan sb
khoang 40 Hz (tan s6 thap co thé gdy ra nhap nhay), tin hiéu nay dong thoi
duoc dua vao nén. Khi mot ngd ra mach giai mi Ién cao, nga ra cong EX-OR
cho mdt tin hi¢u ddo pha vdi tin hiéu & én, doan trong ng xem nhu nhan
duoc tin hi€u co bién dd gép doi1 va s¢€ sang 1én. V6i cac nga ra mach gidi ma
& mirc thip, ngi ra cong EX-OR cho mét tin hiéu cung pha véi tin hiéu &
nén nén doan tuong (ing khong sang.
e Nguoi ta thwong dung IC CMOS voéi LCD vi hai ly do:

- CMOS tiéu thu ning luong rat thap phu hop véi viée dung pin cho
céc thiét bi dung LCD.

- Mtic thép cua CMOS dat tri 0 va tin hiéu thuc LCD s€ khong chtra
thanh phan mét chiéu, tudi tho LCD duoc kéo dai. (Muc thap cua TTL
khoang 0,4 V, thanh phan DC nay lam giam tudi tho ciia LCD).



288
BCD —e7 doan
a T
4511 7 4
b Ty
D-—4D —~
c o
Cc—C i
B—B d :>
A — A
e ) LCD
f St 3
gl
9 a1
?

Hinh 4.41: So 6 mach giai ma BCD sang chi thi tinh thé 1ong

3. Mach ghep kénh

- Muc tiéu: Trinh bay dwoc cdc so do, bang trang thdi mach ghép kénh. Uu
nhuwoce diém cia né.

3.1. Tong quat

Mach ghép kénh, da hop (Multiplexer-MUX) 14 1 dang mach t6 hop cho phép
chon 1 trong nhiéu dudng ngd vao song song (cac kénh vao) dé dua toi 1 ngd ra
(goi 1 kénh truyén nbi tiép). Viéc chon dudng nio trong cac duong ngd vao do
diéu khién béi ma so.

M3 s6 nay 1a dang s6 nhi phan, tuy to hop s6 nhi phan nay ma & bat ki thoi
diém nao chi c¢6 1 ngd vao dugc chon va cho phép dua téi ngd ra. Cac mach
gheép kénh thuong gap 1a 2 sang 1, 4 sang 1, 8 sang 1 ... No6i chung la tir 2n sang
1.

Cac mach ghép kénh it ngd vao co thé dugc két hop v6i nhau dé tao mach
ghép kénh nhiéu ngd vao. Vi du dé tao mach ghép kénh 16:1 ta c6 thé dung IC
74LS150 hodc cac IC tuong tu, nhung c6 1 cach khac 1a ghép 2 IC 74LS151

Céc dir liéu nhi phan nhiéu bit, chang han ma ASCIIL, word,... thudng dugc xir
li song song, tirc 14 tat ca chung dwoc 1am 1 lac. Trong may tinh, dit liéu duogc di
chuyén tir noi ndy dén noi khac cung 1 lc trén cac duong din dién song song
goi 1a cac bus. Khi dir liéu dugc truyén di qua khoang cach dai chang han hang
chuc mét thi cach truyén song song khong con thich hop vi tén nhiéu duong day,
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gay nhiduy, .... Luc nay mach don kénh c6 thé dung nhu mach chuyén ddi song
song sang ndi tiép twong ty nhuw mach ghi dich ma ta da xét & phan trude.

Céac mach don kénh véi hoat dong logic nhur d xét & trudc ngoai cach ding
dé ghép nhiéu dudng ngd vao con cé thé dung dé thiét ké mach t6 hop d6i khi rat
dé dang vi : Khong can phai don gian biéu thirc nhiéu,thuong dung it IC va dé
thiét ké.

3.2. Mach ghép 2 kénh sang 1, hinh 4.42

S0 do khor
Bing trang th

— b 4 0=SL+Sh S 0
—h 0 Iy
: L1

Him s6'logic m6 td quan hé ngs vao - ngo ra:

Hinh 4.42: Mach ghép 2 kénh sang 1
Mach dién logic hinh 4.43:

LI

¢ }DO
S —

Hinh 4.43: Mach ghép 2 kénh sang 1
3.3. Mach ghép 4 kénh sang 1, hinh 4.44
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Hinh 4.44: Mach ghép kénh 4 sang 1 va bang trang thai

Mach trén c6 2 ngd diéu khién chon 1a SO va S1 nén chung tao ra 4 trang
thai logic. Mi mot trang thai tai mot thoi diém s& cho phép 1 ngd vao I nao dé
qua dé truyén t6i ngd ra Y. Nhu vay tong quat néu c6 2" ngd vao song song thi
phai can n ngd diéu khién chon.

Ciing no6i thém rang, ngoai nhitng ngd nhu & trén, mach thudng con c6 thém
ngd G : duoc goi 1a ngd vao cho phép (enable) hay xung danh diu (strobe).
Mach t6 hop c6 thé c6 1 hay nhiéu ngd vao cho phép va né co thé tac dong mirc
cao hay murc thap. Nhu mach don kénh & trén, néu c6 thém 1 ngd cho phép G
tac dong & muc thép, tuc 1a chi khi G = 0 thi hoat dong ddn kénh mdi dién ra con
khi G = 1 thi bat chap cac ngd vao song song va cac ngd chon, ngd ra van giit cd
dinh muc thap (c6 thé mic cao tuy dang mach)

Nhu vay khi G=0

S1S0=00,dt lifuo10seduaradcY

S1S0=01,dd liuo 1l scduaraoY

S1S0=10,dt lifuo12s€duaracY

S1SO=11,dbdlifuo13s€duaradcyY
Do d6 biéu thtrc logic cia mach khi c6 thém ngd G la:

Y =G.5:5plg + G.S;SI; + G.515l, + G.S51S¢l5
Ta c6 thé kiém chimg lai biéu thuc trén bang cach : tir bang trang thai & trén,
viét biéu thirc logic roi rit gon (co thé dung phuong phap rat gon dung bia
Kaunaugh). Sau d6 ban c6 thé xay dung mach don kénh trén bang cac cong
logic. Céu tao logic ctia mach nhu sau : (luvu ¥ 13 trén hinh khong xét dén chan
cho phép G)

Nhan thdy rang t6 hop 4 cong NOT dé dua 2 duong diéu khién chon S0, S1
vao cac cong AND chinh 1a 1 mach mi hod 2 sang 4, cac ngd ra mach ma hoa
nhu 14 xung mé cong AND cho 1 trong cac duong I ra ngodi. Vay mach trén
cling co thé v& lai nhu hinh 4.45a, b :
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Hinh 4.45a: Cau tric mach ghép kénh Hinh 4.45b: Don kénh 4 sang 1

4 sang 1 tr giai ma 2 sang 4

4. Mach tach kénh
- Muc tiéu: Phdn biét dwoc cdc so do, bang trang thai ciia mach tach kénh. Uu
nhuwoce diém cia né.

Bo chuyén mach phan kénh hay con goi 1a tach kénh, giai da hop
(Demultiplexer) c¢6 chitc nang ngugc lai véi mach don kénh tirc 1a : tach kénh
truyén thanh 1 trong cac kénh dit liéu song song tuy vao ma chon ngd vao. Co
thé xem mach tach kénh giong nhu 1 cong tac co khi duoc diéu khién chuyén
mach boi ma s6. Tuy theo mé s6 duoc 4p vao ngd chon ma dit lidu tir 1 duong s&
dugc dua ra duong nao trong s6 cac duong song song.

Céac mach tach kénh thuong gap 1a 1 sang 2, 1 sang 4, 1 sang 8§, ...No1
chung tir 1 duong c6 thé dua ra 2" dudng, va sé dudng dé chon s& phai 1a n. Muyc
dudi s& ndi dén mach tach kénh 1 sang 4
4.2. Mach tach kénh 1 sang 2, hinh 4.46

So' do khoi, Bang trang thai
S0

T4 olss

e e

_:Sl OE
0

|
; |
Hinh 4.46

0
[

4.3. Mach tach kénh 1 sang 4, hinh 4.47
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Hinh 4.47: Mach tach kénh 1 sang 4
Mach tach kénh tir 1 duong sang 4 duong nén sb6 ngd chon phai 1a 2. Khi
ngd cho phép G ¢ mirc 1 thi n6 cam khong cho phép dit lidu vao duoc truyén ra
& bat ki ngd nao nén tat ca cac ngd ra déu ¢ mic 0.
Nhu vay khi G = 0 BA = 00 dit liéu S dugc dua ra ngd YO, néu S = 0 thi
YO cling béng 0 vanéu S =1 thi YO cling br?mg I,ttrc 1a S duoc dua té1 YO; cac
ngd khac khong d6i. Tuong tu v6i cac t6 hop BA khac thi 1an lugt ra ¢ S & 1a
Y1, Y2, Y3
Biéu thirc logic ciia cdc ngé ra sé la :
Y, =GBAS
Y, =GBAS
Y, =GBAS
Y, =GBAS
Tir day co thé dung cong logic dé thiét ké mach tach kénh nhu hinh 4.48

PP

P

- h :D—YD
-
1.

Hinh 4.48: Ciu trac ctia mach tach kénh 1 sang 4

Vidu : Khao sat IC 74LS155, hinh 4.49
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Hinh 4.49: Ki hiéu so khoi va chan ra cta 74LS155
Trong cau trac ciia nd gém 2 bo tach kénh 1 sang 4, ching c6 2 ngd chon
AOA1 chung, ngd cho phép ciing c6 thé chung khi ndi chan 2 ndi vé6i chan 15).
Mot luu ¥ khac 13 bo tach kénh dau c6 ngd ra déo so v6i ngd vao (dit liéu vao
chan 1 khong dao) con bd tach kénh thwr 2 thi ngd vao va ngd ra nhu nhau khi
dugc tac dong ( dir licu vao chan 14 dao).
Bang trang thai ctia 74L.S155, hinh 4.50

Ngd chion | Cho | Kénh Kénhra “a” Cho | Kénh Kénhra “b”
phép | vdo phép | vdo

Ay | Ap | BEa | Ha [ Qg | Ty [ Q2] Qs ) Bb | Bb [ Qg [ Oy [ Qs |
)G I [ A A A Y A A A I
S S S T A . O O S O S S A
SR Lo 1y trp1rfo 00 trp1y]1 ?
i 0] 1] 0 [ 1 A O A A I i
i (VI O A A 1 O O O
0 O A ) O O P O

Hinh 4.50: Bang trang thai ctia 74LS155

5. Gigi thiéu mgt s6 IC ma hoa va giai ma thong dung.
- Muc tiéu: Phan biét cdc IC so dé chan, bang trang thai va dién dp ngo vao va
ra cua IC. Uu nhwoe diém cia né.
5.1. IC giai ma

Khao sat 741847 véi mach giai ma o trén ta c6 thé dung 74L.S47. Pay 1a IC
giai ma dong thoi thic truc tiép led 7 doan loai Anode chung vi n6 c¢é cac ngd ra
cuc thu dé ho va kha nang nhan dong du 16n. So do chan cua IC va ciu trac bén
trong ICnhu hinh 4.51 va 4.52sau:



294

q

Al=—
A2 =
LT =
BI/RBO —
RBI—
A3 =
AQ =
GND ==

0o N O O A LN -

16
15
14
13
12
11
10

9

—Vee
—y
—g
—a
b

p—

—d

p—

Hinh 4.51: Ki hiéu khéi va chan ra 74L.S47

Trong do:
- Aj, Az A3, Ao la cac ngd vao ma BCD
- RBI 1a ngd vao xo04 gon song
- LT 1a ngo tht dén
- BI/RBO la ngd vao xoéa

- Tra t6i g 1a cac ngd ra (cuc thu dé ho)
Ceby

’_%_3‘30 Ohms
COM

M 4
16 a
P20 ; 7 13 a —
8 3 ; 12 b
9 ' 4 1 g
P22 2 4 10 1_1:
9
S n3 A c
14 U
1 8 g "
J0pF d
_l]_—18 '-l-—_
Bl
s g
= N

Hinh 4.52: Ciu trac bén trong ctiia 74LS47 va dang s6 hién thi



295

Hoat dong cua IC dugc tom tit theo bang dudi day:

S§ |[LT|RBI|D|[C|B|A|BURBO|2 |b|c|d|=]|Ff |z |CH
thd'y chi
o |l1[x|o|o|o]|o 1 ojlojJo|lofo|o]|1]1
1 |]1]|x|o]lofo]|1 1 tlofof1f1f[1]1
2 (1| x|oflo]|1]o0 1 olo|1|lofo]|1]0
3 |1]x|o]o|1]1 1 ofoflofo|1]|1]o0
4 |1l X|o]|1]o0]o0 1 1(o|Jof1]1|0]0O
s |l xloelt|o] 1 1 ojl1|lo|lof1]0]0O
6 |1 | X|o]1|[1]0 1 1{1]o|lo|lo|o]oO
g lalxlali|r]i ] ofofof1]1]|1]1
g |1 |[x|1|o]ofoO 1 ojo|lofo|o|o]o
9 1| x[1]o0fo]1 1 oloflof1[1]o]0O
o1 xX|1]of1]0 1 1{1]1]loflof1]0] 2
nm|l1|x|1]lof1]1 1 1{1]ojo|1|[1]0
R|1|x|1]1|o]o 1 1{ol1]1|1|0]0O
Bl1|X|1]1]0]1 1 of1|1f{of1]|0o]o0
“l1]|x|1]1[1]0 1 1{1f(1fofofofo0
LAFENEHAENEIRAE! 1 AEY AR EE!
BI | X | X |X|X|[X]|X]|] 0 SENENEN BUEY EY
RBI| 1|0 |0o|o|0o]oO 0 il 310l lEla] 4
IT'jo | X | XX |X%X|X 1 oloflofofoflofo]s

T

Vi du : Hay xem mot timg dung ctia mach giai ma led 7 doan hinh 4.53:

Nhén thdy cic ngd ra mach gidi ma tac dong & mirc thap (0) thi led twong
ung sang. Ngoai 10 s6 tir 0 dén 9 duoc gidi ma, mach ciling con giai ma duogc 6
trang thai khac, & day khong dung dén. Dé hoat dong giai ma xay ra binh thudng
thi chan LT va BI/RBO phai ¢ mic cao. Mudn thir dén led dé cac led déu sang
hét thi kéo chan LT xudng thap (ghi cha 5) Mudn xo04 cac sb (tit hét led) thi kéo
chan BI xubng thép.

Khi can giai md nhiéu led 7 doan ta cling c6 thé ghép nhiéu ting IC, mudn
x04 s6 0 vO nghia & trudc thi ndi chan RBI cua tang ddu xudng thip, khi nay
chan ra RBO ciing xudng thap va dugc ndi téi ting sau néu mudn xo4 tiép sd 0
v6 nghia cua ting d6. Riéng tang cubi cling thi RBI dé tréng hay dé muc cao dé
van hién thi s6 0 cudi cung.
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Hinh 4.53: Ung dung giai ma 74L.S47
Mach dao dong tao ra xung kich cho mach dém, ta c6 thé diéu chinh chu ki
Xxung dé mach dém nhanh hay cham. Mach dém tao ra ma sb dém BCD mot cach
ty dong dua téi mach gidi ma co6 thé 1a cho dém 1én hay dém xubng
Mach giai ma s& giai ma BCD sang led 7 doan dé hién thi s6 dém thap phan.
5.2.Mot s6 IC ghép kénh hay dung

ot 00 1-3—_3 o—H100 1y
il Y O— 101 2Y o 0=
0 O 102 =AY
; 83 0 | Q D==dp &
~ 4' 05 - 00
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o
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Hinh 4.54: Ki hiéu khéi cia mot s6 IC don kénh hay dung

74LS151 c6 8 ngd vao dir lidu, 1 ngd vao cho phép G tac dong ¢ mirc thép,
3 ngd vao chon C B A, ngd ra Y con c6 ngd dao ciia nd 1a Y. Khi G & muc thap
n6 cho phép hoat dong ghép kénh ma chon CBA s& quyét dinh 1 trong 8 duong
dir liéu duogc dua ra ngd Y. Nguoc lai khi G & mtc cao, mach khong dugc phép
nén Y= 0 bét chip cac ngd chon va ngd vao dit lidu.

74LS153 gdm 2 bd ghép kénh 4:1 ¢ 2 ngd vao chon chung BA mdi bd co
ngd cho phép riéng, ngd vao va ngo ra rieng. Tuong tu chi khi G & mic 0 ngd Y
moi giéng 1 trong cac ngd vao tuy ma chon.

74LS157 gdm 4 bd ghép kénh 2:1 ¢6 chung ngd vao cho phép G tac dong &
murc thap, chung ngd chon A. Ngd vao dir liéu 110, 111 c6 ngd ra twong tmg 1a
1Y, ngd vao dit liéu 210, 211 c6 ngd ra twong tng 1 2Y, ... Khi G 6 thdp va A &
thap s& cho dit liéu vao ¢ ngd nl0 ra d nY (n = 1,2,3,4) con khi A & cao s& cho dit
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liéu vao ¢ nll ra d nY. Khi =1 thi Y = 0. Chang han v6i 74LS153, ki hiéu so dd
khdi, chén ra, bang trang thai va cAu tao logic dugc minh hoa ¢ nhitng hinh
4.55a-b, voi nhitng IC khac cling tuong tu.

Vec Eb So b b oo %

[16] [1s] W] [33] [2] [] [7o] [9] 1 654 3 101 1213 15
LI 1]

D 74LS153 14 —] SES' loalat2a 133 leb b l2p 13 Ep

> 2 —1s; 5 "

D0 6 : :
Zz GND

Ea S1  la UWa Ioa 7 9

Hinh 4.55a: Ki hi¢u khdi va chén ngd ra cia 74LS153
- Bang trang thai cua 74LLS153 va so do chan IC

Ng3 chon | Cho Ng8 vao dén kénh Ngd

S1 so|pkép| 10 11 12 I3 |raZ
X X 1 X X X X 0
0 0 0 0 X X X 0
0 0 0 1 X X X 1
0 1 0 X 0 X X 0
0 1 0 X 1 X X 1
1 0 0 X X 0 X 0
1 0 0 X X 1 X 1
1 1 0 X X X 0 0
1 1 0 X X X 1 1

Baka e ko ka St Sp I b by lpkp
@%/@@ o OO0 O G ® ® @%7@

Vg =PIN16

GND=PIN8

@ i ®
% (O=PINNUMBERS %

Hinh 4.55b: C4u tao bén trong cua 74LS153 va bang trang thai
- Khao sat IC 74LS155 nhu hinh 4.56 a-b
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Voo B E A Op Op Opp O

IEHFIITII_II_II_II_II_I

) 74LS155

I_ILJI_IL_IL_lL_IL_ll_I

€2 A On On 012 0Oga GND
Hlnh 4.56a. Ki hiéu khdi va chan ra cua 74LS155

Trong céu tric cia nd gom 2 bd tach kénh 1 sang 4, ching c6 2 ngd chon

AcA; chung, ngd cho phép ciing c6 thé chung khi néi chan 2 ndi véi chan 15).
Mot luu ¥ khac 12 bo tach kénh dau c6 ngd ra ddo so vdi ngd vao (dit lidu vao
chan 1 khong ddo) con bd tach kénh thur 2 thi ngd vao va ngd ra nhu nhau khi
duogc tac dong ( dit liu vao chan 14 déo). Cau trac logic ciia mach khong khac gi
so voi mach da xét ¢ trén ngoai trr mach c6 thém ngd cho phép.

165 4 9 1011 12

EqEa A1 EbEp
@6@ @% &_ﬁ@
T- K

L 3

b 4

Yy

TLIIY I

Qoa ©Ota ©O2a 033 Opp Otp O2p Osp

Ngé chon | Che | Kénh Kénhra "a” Cho | Kénh Kénhra “b~™
phép | vdo phép | vido

ALl Ag Ha BHa Op | O | 02 | Oy Eb Eb Op | Oy | Oa | Oy

X X 1 X 1 1 1 1 1 X 1 1 1 1

x x| x| o o fafalal x| v | afalala,
0 0 0 1 0 1 1 1 0 0 0 1 1 1
0 1 0 1 1 0 1 1 0 0 1 0 1 1 3
1 0 s} 1 1 1 0 1 0 0 1 1 0 1
ol P S 150 (o o) . PR [N, V) 0 o) S N 0 R VR SO0 O« WP, IFORS 1) OO, PP O, 1O O

Hinh 4.56b: C4u tao ben trong cua 74L8155 va bang trang thai
- Mach tach kénh hoat dong nhw mach giai ma.
Nhiéu mach tach kénh con c6 chirc ning nhu 1 mach giai ma. That vay,vao
dir liéu S khong duoc dung nhu 1 ngd vao dit liéu ndi tiép ma lai ding nhu ngd
vao cho phép con cac ngd vao chon CBA khi nay lai dugc dung nhu cac ngd vao
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dir liéu va cac ngd ra van gilt nguyén chtc ning thi mach da hop lai hoat dong
nhu 1 mach gidi ma.

Tuy thudc ma dir liéu ap vao ngd C B A ma mot trong cac ngo ra s€ 1én cao
hay xuéng thép tuy cau tric mach. Nhu ‘vay mach tach kénh 1:4 nhu ¢ trén da tro
thanh mach giai mé 2 sang 4 . Thyc té ngoai ngd S khi nay tr¢ thanh ngd cho
phép giai ma, mach trén s& phai can mot sd ngo diéu khién khac dé cho phép
mach hoat dong giai ma hay tach kénh; con cau tao logic cua ching hoan toan
tuong thich nhau. Hinh 4.57 sau cho phép dung mach tach kénh 1 sang 4 dé giai
ma 2 sang 4.

— 0 Y0
Cno pi 'p o —Yl
—_‘—.
: 9 Jom——y)
0 p—Y3
o |1
mi vao B A Gl

Hinh 4.57: Mach tach kénh hoat dong nhu mach giai ma

Tuong tu, ta cling c6 cac loai mach khac nhu vira tach kénh 1:8 vira giai ma
3:8, tdch kénh 1:16/gidi ma 4:16...
5.3. Mot s6 IC giai ma tach kénh hay ding

Khao sat IC tach kénh/giai ma tiéu biéu 74LS138, 74LS138 1a IC MSI giai
ma 3 duong sang 8 duong hay tach kénh 1 duong sang 8 duong thuong dung va
c6 hoat dong logic tiéu biéu, thuong dugc diung nhu mach giai mé dia chi trong
cac mach diéu khién va trong may tinh.
So dé chédn va ki hiéu logic nhw hinh 4.58a-bduwdi ddy :

Voo B B B B B B G 123 s
6] [8] [ [ [i2] ] [so] [5] | @
) 74LS138 i I
e 0y Oy O 03 04 5 O 7
npnpnpnpnngagn ITTTTTT]
Ahd M A B B By 1514131211 10 9 7

Hinh 4.58a: Ki hiéu so dd khdi va chan ra cua 74L.S138
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Trong do:
- A0, A1, A2 1a 3 duong dia chi ngd vao
- E1, E2 1a cac ngd vao cho phép (tac dong mirc thap)
- E3 1a ngd vao cho phép tac dong muc cao
- Op dén O7 14 8 ngd ra (tac dong ¢ murc thap )

A A A 3 E‘t’ €3 Vc:c chdn 16
Ol O @ 1O gnd chdn 8
V V (= chdn

. 2 . 4
[ 2 \ 2 . 4 9

R

]
sfesfeJelel
®o; 905@05 ®04 ®03 ®Oz ®01 ®°o

Hinh 4.58b: Cau trtic bén trong 74LS138

- Hoat dong gidai ma nhuw sau :

Dua dit li€u nhi phéan 3bit vao & C, B, A(LSB), léy dir liéu ra & cac ngd Og
dén O7; ngd cho phép E2 va E3 dat muc thap, ngd cho phép El dit & muc cao.
Ching han khi CBA 1a 001 thi ngd O1 xudng thip con cac ngd ra khac déu &

Ccao.
- Hoat dong tach kénh:

Dit liéu vao ndi tiép vao ngd E2, hay E3 (v6i ngd con lai dat ¢ thap). Pat G
= 1 dé cho phép tach kénh. Nhu vay dit liéu ra song song van iy ra & cac ngd
00 dén O7. Chang han néu ma chon 1a 001thi dir liéu nbi tiép S sé ra & ngd Ol

va khong bi dao.

Mo rong duong giai ma: 7415138 dung thém 1 cong dao con cho phép giai

mi dia chi tir 5 sang 32 dudng. Hinh4.59 ghép ndi nhu sau:
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Hinh 4.59: Ghép 4 IC 74LS138 dé c6 mach giai ma 5 duong sang 32 dudng
Cac IC gidi ma tach kénh khac :

Ngoai 74LS155 va 74LS138 duoc ndi dén ¢ trén ra con mot sd IC ciing c6
chtrc nang giai ma/tach kénh dugc ké ra ¢ day 1a 74139/LS139 gom 2 bd giai ma
2 sang 4 hay 2 bg tach kénh 1 sang 4, chung c6 ngd cho phép (tdc dong mic
thap) va ngd chon riéng .

74154/LS154 b giai ma 4 sang 16 duong hay tdch kénh 1 sang 16 duong
74159/LS159 gidng nhu 74154 nhung c6 ngd ra cuc thu dé ho
74155/LS155 nhu di khao sat o trén : gom 2 bd giai ma 2 sang 4 hay 2 b tach
kénh 1 sang 4. Dic biét 74155 con co thé hoat dong nhu 1 bd giai mi 3 sang 8
hay tach kénh 1 sang 8 khi ndi chung ngd cho phép v&i ngd vao dir lidu nbi tiép
va ndi chung 2 ngd chon lai v4i nhau.

74156/LS156 giong nhu 74155 nhung cb ngd ra cuc thu dé ho.
Cong nghé CMOS ciing c6 cac IC giai ma/tach kénh tuong img nhu bén TTL
chang han c6 74HC/HCT138,...Hon thé nita nhiéu IC ho CMOS con cho phép
truyén ca dir licu sb 1an dir litu tuong tu. Mot s6 IC duoc ké ra & day la
74HC/HCT4051 don/tach kénh twong tu sd 1 sang 8 va nguoc lai.

74HC/HCT4052 don/tich kénh twong ty sb 1 sang 4 va nguoc lai.
74HC/HCT4053 don/tach kénh twong tu s6 1 sang 2 va nguoc lai
5.4. Mach ghép kénh
Khao sat IC 405 Inhu hinh 4.60

Khi ddn kénh dit lidu vao chan COM OUTY/IN, ra & 3 kénh CHANNEL I/O
tu 0 dén 7. Nguoc lai, khi tach kénh thi dr liu song song vao cac chan
CHANNEL I/O dén 7 va ra ¢ chan COM OUT/IN; 3 ngd chon 1a A, B, C.
Chan INH (inhibit) cho phép dir liéu dugc phép truyén ra.
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Cho phép Vio chon Kénh
CHANNEL 104 ] 1 Voo INH |c|B[A]|n
CHANNEL 106 [] 2 CHANNEL 10 2 0 0 01l o0 0
coMoUTN[] 3 CHANNEL 1O 1 0 0 0 | |
CHANNEL 1O 7 [} 4 CHANNEL 1O 0
CHANNEL 105 [] ¢ CHANNEL 1O 3 0 010 2
NH I 6 A 0 0 1 1 3
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Hinh 4.60: Céu triic mach ctia 4051

6. Tinh toan, lip rap mét sé6 mach &ng dung co ban
- Muc tiéu: Tinh todn ldp rdp, do, kiém tra théng sé dién dp, tin hiéu xung ciia
cdc chan IC theo cdc so d6, bang trang thdi ma héa cia cdc kénh va img dung
clia no vao trong mach.
6.1. Mach ghép kénh

Cac mach ghép kénh it ngd vao co thé duoc két hop v6i nhau dé tao mach
ghép kénh nhiéu ngd vao. Vi du dé tao mach ghép kénh 16:1 ta c6 thé dung IC
74LS150 hodc cac IC tuong tu, nhung c6 1 cach khac 1a ghép 2 IC 74LS151.
So db ghép nhu hinh 4.61sau :
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Hinh 4.61: Hai cach m& rong kénh ghép 16 sang 1 tir IC74LS151
(74LS151 12 IC don kénh 8 sang 1)
6.2. Ditng mach ghép kénh dé thiét ké t6 hop
Cac mach ghép kénh véi hoat dong logic, ngoai cach dung dé ghép nhiéu duong
ngd vao con ¢ thé dung dé thiét ké mach t6 hop doi khi rat dé dang vi :
- Khong can phai don gian biéu thirc nhiéu.
Thuong dung it IC.
D& thiét ké.
Bai toan thiét ké mach t6 hop nhu bang dudi day cho thdy rd hon diéu
nay.
Vi du : Thiét ké mach t6 hop thoa bang trang thai nhu hinh 4.62sau:
io Ra

1]

et

ISR e e el ]
[ Y SO R S s R ST N

H e O O0OR ~OoCO|d
O, O R~ Ok O

Hinh 4.62
Tt bang trang thai, ta c6 biéu thuc logic 1a :
Y =CBA+CBA+CBA+CBA
Day 14 bidu thirc thudc dang tong cua cac tich. Nhu cach thiét ké & trudc ta s& sur
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dung cac cong logic gdm 3 cong NOT, 4 cong NAND, 1 cong OR, con néu
chuyén sang dung toan céng NAND khéng thi phai can téi 3 cong NAND 2 ngb
vao, 4 cong NAND 3 ngd vao va 1 cong NAND 4 ngd vao chua ké 1a phai don
gian biéu thirc néu co thé trude khi thuc hién.

St dung IC don kénh 8 sang 1. 3 ngd vao A, B, C s& duoc ndi t6i 3 ngd
chon ctia IC, cin cir vao thir tu to hop trong bang néu Y 1 0 thi s& phai ndi ngd
vao ghép kénh tuong tng xudng mass, con néu Y 1a 1 thi nbi ngd vao ghép kénh
tuong tng 1én ngudn (c6 thé qua R gia tri 1K). Hinh 4.63 s& minh hoa cho cach
ndi trén va néu kiém tra lai s& théy mach hoan toan thoa diéu kién dé ra cta bai
toan.
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Hinh 4.63

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 4

+ NOi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém va phdn biét sw khdc nhau giita cdc
mach md hoa va cdc gia ma, hiéu dwoc chirc nang cua cac ho cua IC
+ Ve ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngé vao — ra cua IC, ldp rdp mét sé mach co ban,....
+ Vé thdi d¢: Bam bdo an todn va vé sinh cong nghiép.

+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé kj nang: Ddnh gid kj nang thuc hanh do dwoc cdc théng sé trong mach
dién theo yéu cdu cua bai, ldp rdp mét sé mach co ban
+ Thai @: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 5
HQ VI MACH TTL - CMOS
Ma bai: MD28-05
Gioi thiéu:

Trong qud trinh phdt trién cia cong nghé ché tao mach sé ta ¢ cdc
ho: RTL(Resistor-transistor logic),DCTL (Direct couple-transistor logic),
RCTL(Resistor-Capacitor-transistorlogic),DTL(Diod-transistor logic), ECL
(Emitter- couple logic) v.v.... Pén bdy gio ton tai hai ho ¢é nhiéu tinh ning
ki thudt cao nhw thoi tré truyén nhd, tiéu hao céng sudt it, dé la ho TTL
(transistor-transistor logic) diing céng nghé ché tao BJT va ho MOS (Céng
nghé ché tao MOS - Gom cdc IC sé diing céng nghé ché tao ciia transistor
MOSFET loai tang, kénh N va kénh P.Voi transistor kénh N ta co NMOS,
transistor kénh P ta c6 PMOS va néu diing ca hai logi transistor kénh P & N
ta c6 CMOS).

Muc tiéu:
- Trinh bay duogc cau tric, cac dic tinh co ban cua cac loai IC sb
- Trinh bay duoc cac thong sé co ban cia IC s6
- Trinh bay dugc cac phuong thirc giao tiép giita cac loai IC sb.
- Lap rap, sira chira, do kiém dugc mot sé mach tng dung co ban
- Rén luyén tinh ty mi, chinh xdc, an toan va v¢ sinh cong nghiép
Noi dung:

1. CAu truc va thdng sb co ban caa TTL
- Muc tiéu: Trinh bay dwoc cdc so do, cdu tric cia cde cong logic ho TTL. Uu
nhirge diém théng soé ciia né.
1.1. Co s6 ciia viéc hinh thanh cong logic ho TTL

Trude khi di vao ciu tric ciia mach TTL co ban, xét mot sd mach dién (
H.5.1) ciing c6 kha ning thuc hién chirc ning logic nhu cac cong logic trong vi
mach TTL:

% e .

D=AAS

g, T e
D= AN

B - Ql R2

Hinh 5.1a: Cong DR Hinh 5.1b: Cong RTL
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Hinh 5.1c: Cong NAND DTL
Mach ¢ hinh 5.1a hoat dong nhu mdt céng AND. That vay, chi khi ca hai
dau A va B déu ndi v6i ngudn, tic 1a dé mirc cao, thi ca hai diode s& ngit, do d6
ap daura Y sé phai & muc cao. Nguoc lai, khi co bat ¢t mot dau vao nao & thép
thi s& co diode dan, ap trén diode con 0,6V hay 0,7V do d6 ngd ra Y s& & mirc
thap.
Tiép theo 1a mot mach thuc hién chirc ning ciia mot cong logic bang cach
str dung trang thai ngit dan cua transistor (hinh 5.1b).
HaingdvaolaAvaB,ngbralay.
Phan cuc tir hai dau A, B dé Q hoat dong ¢ trang thai ngét va dan bdo hoa
Cho A=0,B=0=Qngdt, Y =1
A=0,B=1 =0 dan bio hoa, Y =0
A=1,B=0 =0 dain bio hoa, Y =0
A=1,B=1=0Qdan bio hoa, Y =0
C6 thé tom tat lai hoat dong cua mach qua bang trang thai dudi day, hinh 5.2

A B Y
0 1
0 1 0
1 0 0
1 1 0
Hinh 5.2
Bay gid dé co cong logic loai DTL, ta thay hai R bang hai diode ¢ ngd vao

(hinh 5.1c)

Khi A ¢ thip, B ¢ thip hay ca 2 & thap thi diode dan lam transistor ngat do
dongdraY & cao.

Khi A va B & cao thi ca hai diode ngit => Q dan =>y ra & thip

R& rang day 1a 1 cong NAND dang DTL (diode ¢ dau vao va transistor &
dau ra)
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Cac mach RTL, DTL & trén déu c6 kha nang thuc hién chiic nang logic
nhung chi dugc st dung ¢ dang don 1¢ khong dugc tich hop thanh IC chuyén
dung bai vi ngoai chirc ning logic can phai dam bao ngudi ta con quan tam toi
cac yéu tb khac nhu :

e Tc d6 chuyén mach (mach chuyén mach nhanh va hoat dong dugc & tan

s6 cao khong).

¢ T6n hao ning luong khi mach hoat dong (mach néng, tiéu tan mat ning

lugng dudi dang nhiét).

¢ Kha ning giao tiép va thuc tai, thic mach khac.

eKha ning chdng cac loai nhiéu khong mong mubn xam nhap vao mach,

lam sai muc logic.

Chinh vi thé mach TTL da ra doi, thay thé cho cac mach loai RTL, DTL.
Mach TTL ngoai transistor ngd ra nhu & cdc mach trudce thi nd con st dung ca
cac transistor dau vao, thém mot sb cach ndi dic biét khac, nho d6 da dam bao
duoc nhiéu yéu to di dé ra.

1.2. Cau tric co ban cia TTL
1.2.1. Cau triic ciia mot mach logic TTL co bén :

Lay cong NAND 3 nga vao lam thi du dé thdy ciu tao va van hanh ctia mot

cong co ban ctia TLL nhu hinh 5.3

Jec
R R % Ry
Y='A. C
S K T, )/ :
C \ T3 :_—CL
Ry .
7 A

Hinh 5.3: Mach logic TTL co ban

Khi mot trong cac ngi vao A, B, C xuéng mirc khéng T, dan dua dén T,
ngung, ngi ra Y 1én cao; khi ca 3 ngd vao 1én cao, T; ngung, T, dan, T3 dan,
nga ra Y xudng thap. D6 chinh 13 két qua ctua cong NAND.

Tu C. trong mach chinh 1a tu ky sinh tao boi sy két hop giita ngi ra cua
mach (tﬁng thlic) voi nga vao cua téng tai, khi mach hoat dong tu s€ nap dién qua
R4 (Gc T3 ngung) va nap dién qua T3 khi transistor ndy dan, do d6 thoi gian tré
truyén ctiia mach quyét dinh boi Ry va Ci , khi R4 nhé mach hoat dong nhanh
nhung cong suét tiéu thy lac d6 16n, mudn giam cong sudt phai ting R, nhung
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nhu vay thoi gian tré truyén s& 16n hon (mach giao hoan chiam hon). Dé giai
quyét khuyét diém nay dong thoi thoa man mot sé yéu cau khéac , ngudi ta da ché
tao cac cong logic vé6i cac kiéu ngd ra khac nhau.
- Cdc kiéu ngd ra

¢ Nga ra Totempole

OO >

Hinh 5.4: Mach logic c¢6 ngé ra Totempole

Theo mach nhu hinh 5.4, R, trong mach co ban dugc thay thé boi cum Ta,
Rc, va Diod D, trong d6 R¢ c6 trj rit nho, khong déng ké. T2 bay gid giit vai tro
mach dao pha: khi T2 dan thi T3 dan va T, ngung, Y xudng thap, khi T2 ngung
thi T3 ngung va T4 dan, ngi ra Y 1én cao. Ty C. nap dién qua T, lam cho T, dan,
kéo theo T3 (din), thoi hiang mach rat nho va két qua 1a thoi tré truyén nho.
Ngoai ra do T3z & T4 luan phién ngung tuwong g vadi 2 trang thai ctia nga ra nén
cong suit tiéu thy giam dang ké. Diod D c¢6 tac dung nang dién thé cuc B ciia T,
1én dé bao dam khi T3 ngung.

Mach nay cé khuyét diém 1a khong thé ndi chung nhiéu ngi ra ctia cac cong
khac nhau vi c6 thé gy hu hong khi cac trang thai logic ctia cac cong nay khac
nhau.

e Nga ra cwc thu dé hé, hinh 5.5

- Cho phép két ndi cac nga ra cua nhiéu cong khac nhau, nhung khi st dung
phai mac mot dién tré tir nga ra 18n nguon Ve, goi la dién tré kéo 1én, tri s6 cua
dién tro nay c6 thé duoc chon 16n hay nho tiy theo yéu cau c6 loi vé mit cong
suat hay toc @6 lam viéc.
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VCC
R4 R2
Y=ABC
A T |/
B 1 Ta T
C 3
R3

Hinh 5.5: mach logic c6 nga ra cuc thu dé ho

Diém ndi chung cua céc nga ra co tac dung nhu mot cong AND nén ta goi la
diém AND (H 5.6). - Nguoi ta ciing ché tao cac IC nga ra c6 cuc thu dé ha cho
phép dién tré kéo 18n mic vao ngudn dién thé cao, ding cho céc tai diac biét hoac
diing tao sy giao tiép giira ho TTL véi CMOS diing ngudn cao.

1™y _y=(AB){CD){EF)

mmO O W »
&
ol

Vi dy : IC 7406 12 loai cong d4ao 6 nga ra cuc thu dé ho c6 thé mac 1én ngudn 24
V (H5.7).

| +24V
24V,
745112 7406 25mA,
-y Q
- —PCy
szve 1€ Gl—
Hinh 5.7

e Nga ra ba trang thai
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Hinh 5.8: Mach logic c6 nga ra 3 trang thai

ClA]Y
A it Y=p 1|01

11110
C 0| X |£cao

Bang sy that

Hinh 5.9: Bang trang thai c6 nga ra 3 trang thai

Mach (H 5.9) 1a mot cong dao c6 ngd ra 3 trang thai, trong d6 T4 & Ts dugc méc
Darlington dé cap dong ra 16n cho tai. Diod D ndi vao ngi vao C dé diéu khién.
Hoat dong cua mach giai thich nhu sau:

- Khi C=1, Diod D ngung dan, mach hoat dong nhu mat céng dao

- Khi C=0, Diod D dan, cuc thu T, bi ghim 4p & muc thap nén Ts T4 va TS5 déu
ngung, ngi ra mach & trang thai téng tré cao.
Ky hiéu ctia cong déo nga ra 3 trang thai, c6 nga diéu khién C tac dong mirc cao
va bang trang thai cho ¢ (H 5.9)

Hinh 5.10 1a mét ing dung cta céng dém c6 nga ra 3 trang thai: Mach chon dir

liéu
L1 l
D1 r&i\ ¥
L5

D2 L}
o5 B

B G 1Al MA

DA CHI

Hinh 5.10
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Van chuyén: Ung vo1 mot gia tri dia chi AB , mot nga ra mach giai ma dia
chi dugc tac dong (1én cao) cho phép mot cong mé va dir liéu & ngd vao cong dé
dugc truyén ra ngi ra.

Vidu: khi AB =00, Yo =1 (Y1=Y2=Y5=0) G; m&, Do truyén qua G; dén
nga ra, trong luc G,, Gs, G4 dong, c¢d nga ra ¢ trang thai Z cao, khong anh hudng
dén hoat dong cua mach.

1.3. Nhan dang, dic diém, cic thong sb co ban
1.3.1. Nhan dang TTL

Cac IC sb6 ho TTL dwoc san xuat lan dau tién vao nim 1964 boi
hing Texas Instrument Corporation cuia My, ldy sé hidu 1a 74XXXX &
54X XXX. Su khac biét gitra 2 ho 74X XXX va 54 XXXX chi ¢ hai diém:

74: V=5 + 0,5 V va khoang nhiét d¢6 hoat dong tir 0°C d¢én 70°C, ding
trong dan sy hay thuong mai

54: V=5 + 0,25 V va khoang nhiét 46 hoat dong tir -55°C dén 125°C,
dung trong quan su hay cong nghé cao.

TTL loat thuong 74XX :

Loai nay duoc ra doi sém nhat ngay tir nim 1964, 1a san pham cua tap doan
Texas Instruments. Ngay nay van con dung. Loai ndy dung hoa giira toc do
chuyén mach va mat mat ning luong (cong suat tiéu tan). Nén tang bén trong
mach thuong 1a loai ngo ra c6t cham nhu da néi & phén trude. Mot s6 ki hiéu cho
cong logic loai nay nhu 7400 14 IC chira 4 cong nand 2 ngd vao, 7404 1a 6 cong
dao,... Can dé y 1a khi tra IC, ngoai ma s6 chung dau 1a 74, 2 s sau chi chirc
nang logic, con c6 mdt s chir cai dimg trudc ma 74 dé chi nha san xuat nhu SN
la cia Texas Instrument, DM la cua National Semiconductor,...

TTL céng sudt thap 74LXX va TTL céng sudt cao 74HXX

Loai 74LXX c6 cong suét tiéu tan giam di 10 1an so véi loai thuong nhung
tbc do chuyén mach ciing giam di 10 1an. Con loai 74HXX thi toc d6 gap doi loai
thuong nhung cong suat ciing gap do6i luon. Hai loai nay ngiy nay khong con
duoc dung nira, cong ngh¢ schottky va cong nghé CMOS (s€ hoc ¢ bai sau) da
thay thé chiing
TTL schottky 74SXX va 74LSXX

Hai loai nay st dung cong nghé schottlky nham ting téc do chuyén mach
nhu da néi & phﬁn trudc. Vi loai 74LSXX, di¢n tré phan cuc dugc giam Xuéng
dang ké so v6i loai 74SXX nham giam cong suét tiéu tan ciia mach. 74LSXX
duoc coi 1a chu lyc ctia ho TTL trong nhiing ndm 1980 va ngay nay mac du
khong con 12 loai tét nhung né van con sir dung pho bién.
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- TTL shorttky tién tién 74ASXX va 74ALSXX
Hai loai nay duoc phat trién tir 74SXX va 74LSXX nhung c¢6 thém nhiéu

stra d61 mai1 trong mach do d6 cé nhiéu dac diém noi bat hon han cac loai trudce

- C6 hoat dong logic va chan ra noi chung 1a gidng nhu cac loai trudc
- Chdng nhiéu va 6n dinh cao hon trong sudt ca khoang nhiét do chay
- Dong ngd vao giam di mot nira

- Strc thuc tai gap doi

- Tan s hoat dong ting 1én trong khi cong suat tiéu tan lai giam xudng

Piém manh cta né thi c6 nhiéu nhung gia thanh con kha cao, nén chiing
dung chua rong rai bang 74LSXX, thudng dugc dung trong may vi tinh hay cac

ung dung doi hoi tan so cao.

- TTL nhanh 74FXX

Pay 1a loai TTL méi nhét sir dung ki thuat lam mach tich hop kiéu méi
nham giam bét dién dung gitta cac linh kién hau rat ngan thoi gian tré do truyén,
tic ting téc do chuyén mach. Loai ndy do hdng Motorola san xuat va thudng
duoc dung trong may vi tinh noi can toc do rat rat nhanh.

Bang sau so sanh mot s6 thong sb chat luong cia cac loai TTL ké trén

Thong s6 ky thuit 74 | 74L | 74H | 74S | 74LS | 74AS | 74ALS | 74F
Thoi tré truyén (ns) 9 | 33 | 6 3 9,5 1,7 4 3
Cong suét tiéu tan (mW) 10| 1 | 23 | 20 2 8 1,2 6
Tich sb cong suat van toc (pJ) | 90 | 33 | 138 | 60 19 | 13,6 4,8 18
Téan s6 xung Ck max (MHz) | 35 | 3 | 50 | 125 | 45 200 70 100
Fan Out (cung loai) 10 | 20 | 10 | 20 | 20 40 20 33
Pién thé (Voc): Volt
Von(min)
VoL (max) 24124 | 24 | 27| 27 2,5 2,5 2,5
Vin (min) 04|04 |04 /|05| 05 | 05 0,4 0,5
VL (max) 2020|2020 20 2,0 2,0 2,0
08/07/08|08| 08 | 08 0,8 0,8

Theo kiéu ngd ra, nhu da tim hiéu & trén TTL gém loai:

e Ngo ra cot cham
« Ngd ra cuc thu dé ho
« Ngo ra 3 trang thai

Ngoai ra ciing c6 mot s6 loai TTL dugc ché tao dung cho chiic ning riéng
nhu cong dém, cong thiic, cong nay schmitt trigger, cong AOL,...
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Cong dém cong thic: 14 nhimg cong mach logic ¢6 cu trac khong khac
mAy céc loai cong logic thong thudng nhung dugce tich hop sin transistor & bén
trong nhd d6 ap ra 1an dong ra déu c6 thé ting, ta c6 thé dung dé giao tiép voi tai
c6 ap 1én dén 30V hay dong 1én hang chuc mA

Mot sd céng dém thuc 1a loai c6 ngd ra cuc thu dé ho cho phép ta chon dién
tré kéo 1én phu hop voi tai nhu da thiy ¢ phan trude

Mot s6 cong dém thic 13 loai c6 ngd ra 3 trang thai, nhiéu cng song song
dung cho truyén dit liéu, phat thu bus-dém thuc bus 2 chiéu

Nhiéu cong dém thuc khong thyc hién chirc ning logic ma don gian chi dé
dém va thuc cho tai

Cong nay schmitt trigger hinh 5.11: 1a loai cong logic cho phép chuyén
trang thai dut khoat gitta mirc cao va mirc thap. Voi cong logic thudng khi tin
hiéu vao c6 chuyén tiép cham thi tin hiéu ra thudng c6 thé bi rung. Vi cong nay
schmitt thi khong. Khi tin hiéu chuyén tiép tir mirc thap 1én muc cao néu dat téi
1 ap ngudng VT+ thi lap tic tin hiéu ra 1én cao. Con khi tin hiéu chuyén tiép tir
murc cao xudng thap néu dat dén 1 ap ngudng VT- thi lap ttc tin hiéu ra xuéng
murc thap. VT+ phai 16n hon VT-. Chinh sai khac giita VT+ va VT- con goi la do
tré ma cong nay schmitt ¢ thé giam anh huong ctia nhiéu rat nhiéu. Coéng nay
schmitt c6 thé dung 1am mach chuyén muc tin hiéu tir cam bién hong ngoai
thanh tin hiéu murc logic kich cho mach dém trong ing dung mach dém su kién
ma ta s& tim hiéu & chuwong 3, hay no ciing c6 thé ding dé chuyén dang séng sin
khi da giam &p thanh song vuong mic TTL.

cdng thuidng edng schmitt trigger

Vol --- oo - Vol ----
Hinh 5.11 Cong NOT Schmitt trigger va gian d6 tin hiéu
Ciing ché tao tir cac transistor ludng cuc, ngoai TTL con c¢b cac dang mach
khac dugc sir dung han ché nhung ciing ¢6 nhitng dic diém riéng duoc noi dén &
day bao gom:
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- HTL (high threshold logic) vi mach s muc ngudng cao. HTL ¢6 dién ap
ngudng kha cao khoang 7 dén 8 V nén muc tap 4m cho phép 16n, sttc chéng
nhiéu s& cao nhung ma tde do chuyén mach cia HTL kha cham so vé1 TTL.
HTL duoc sir dung & cac thiét bj diéu khién cong nghiép noi can do tin cay cao
ma tdc do ciing khong 16n 1am

- ECL (emitter coupled logic) vi mach sé ghép cuc emitter chung. ECL ¢6
tdc do chuyén mach rét rit nhanh, sttc chiu tai 16n, tap &m bén trong thép nhung
murc tap 4m cho phép lai nho, mat mat ning luong 16n, mirc dién ap ra thay doi
theo nhiét do.

- 12C (integrated injection logic ) vi mach so tich hop phun

Pé thoa man nhu cau vé vi mach c& 16n (LSI), ngudi ta ¢§ gang ting hét
¢ do tich hop ciia vi mach. Trén miéng ban dan Si (vd 6x6 mm) can phai dat
dugc hét murc s6 phan tir logic. Mudn thé thi, mot 1a mdi phan tir logic phai don
gian vé mach va chi chiém dién tich nho, hai 13 tiéu hao cong suit cia mdi phan
tir logic phai cang nho dé tiéu hao cong suat tong ciia miéng Si trong gidi han
cho phép. Cong TTL khong thoa méin diéu kién nay.

Pau nhitng nam 70, I2L duoc nghién ciru thanh cong dé san xuat vi mach
cd LSI. Mo6i phﬁn tur logic cua I120L chi chiém dién tich rat nho, ¢& 0,0026mm?
va dong dién 1am viéc chi dudi 1nA; do tich hop dén 500 cong /Imm? ( d6 tich
hop ctia mach TTL ¢& 20 cong/1mm2).

Piém manh ndi bat ctia 12L 1a don gian, ap thap, dong cuc nhd, do tich hop
cao. Con cai do chinh cta né 1a toc d6 dong mo kha cham va bién d6 dién 4ap ra
nho.

Mt s6 IC chira cong logic thong dung:

Loai ngo ra cot cham :
7400/LS00 : 4 NAND 2 ng6 vao
7410/LS10 : 3 NAND 3 ng6 vao
7420/L.S20 : 2 NAND 4 ng6 vao
7430/LS30 : 1 NAND 8 ng6 vao
7402/L.S02 : 4 NOR 2 ngd vao
7427/LS27 : 3 NOR 3 ngd vao
7404/LS04 : 6 NOT

7408/LS08 : 4 AND 2 ngd vao
7411/L.S11 : 3 AND 3 ng0 vao
7421/L.S21 : 2 AND 4 ng0 vao
7432/L.S32 : 4 OR 2 ngd vao
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7425 :2 OR 4 ngd vao
7486/L.S86 : 4 EXOR 2 ngd vao
Loai Ngo Ra Cot Cham, Nay Schmitt Trigger
74132/L.S132 : 4 NAND 2 ngb vao
7413/LS13 : 2 NAND 4 ng6 vao
7414/1.S14 : 6 NOT
Loai ngd ra cuc thu dé hd :
7401/LS01 : 4 NAND 2 ng6 vao
7403/LS03 : 4 NAND 2 ng6 vao
7412/L.S12 : 3 NAND 3 ng6 vao
7422/1.S22 : 2 NAND 4 ng6 vao
7405/L.S05 : 6 NOT
7409/LS09 : 4 AND 2 ng6 vao
74LS15 :3 AND 3 ngd vao
74L.S266 :4 EXOR 2 ngb vao
Loai dém ra c6t cham
7437/LS37 : 4 NAND 2 ng6 vao
7440/LS40 : 2 NAND 4 ng6 vao
7428/L.S28 : 4 NOR 2 ngd vao
Loai dém thuc, ra cuc thu dé hé
7406 : 6 NOT, ap 30V
7407 : 6 dém thuc, ap 30V
7417 : 6 dém thuc, ap 15V
7418 : 6 NOT, ap 15V
7426/L.S26 : 4 NAND 2 ng6 vao, ap 15V
7438/L.S38 : 4 NAND 2 ng6 vao
7433/LS33 : 4 OR 2 ngd vao
Loai dém thuc ra 3 trang thai
74125/LL.S125 : 4 dém, thuc bus
74126/LL.S126 : 4 dém, thuc bus
7415244 : 8 dém, thuc bus
Loai dém, thic 2 chiéu (phat thu)
741.S234 : 4 phat thu
7415245 : 8 phat thu

1.3.1. Piic diém va cac thong s6 co ban

a. Pac tinh dién
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Pay 1a nhitng thong tin di kém vé6i IC ¢ dang to dir liéu dé cho viée sur
dung IC chinh x4c hi¢u qua.

Vi ¢6 nhiéu loai TTL khac nhau nén cac dic tinh dién cua ching cling
khac nhau, tuy loai. Co thé xem chi tiét & sach dit liéu (data book) hay bang dit
li¢u (data sheet),... C6 4 loai dac tinh ki thuat cua moét IC bao gém:

Cac dinh tri t6i da tuyét d6i (absolute maximum ratings): ddy 1a nhimg gia
tri nguong dinh ma ta khong vuot qua vi s€ lam hu IC.

Cac diéu kién hoat dong khuyén cédo (Recommended operating
conditions): thudng chi ndi dén ap nudi Ve, dién thé ra mic cao Vou, dién thé ra
murc thdp Vor, khoang nhiét do. Pay 1a céc tri s6 ma ta khong nén vuot qua vi s&
khong bao dam hoat dong logic binh thuong cho cac IC.

Céc dac tinh dién (Electrical characteristics) trong khoang nhiét d¢ cho
phép: nhiéu dac tinh dién can cho viéc st dung, thiét ké mach logic.

Cac dic tinh chuyén mach (Switching characteristics): thuong ghi & dién
thé cap dién Vce = 5V va nhiét d6 phong 20 d6 C. Pay 1a cac dic tinh noi dén
cac tri hodn ciing nhu céac thoi tang, thoi giam khi chuyén mach. Cac thong sb
nay phu thudc vao tai & ngd ra nhat 1a dién dung cua tai.

Cac bang dudi day liét ké dac tinh ctua loat 74XX va 74LSXX hay duogc
dung, cac dic tinh ciia cac loai khac hay cua timg IC cu thé c6 thé xem trong
bang dir liéu cua IC

- Cac dinh tri ti da tuyét d6i:

Dién thé cung cép Ve : 7TV

Dién thé vao VioL 1 7V

Khoang nhiét do hoat dong Ta : 0 dén 740 d6 C

Khoang nhiét do luu trit Ts :-65 do C dén 150 d6 C

- Céc diéu kién hoat dong khuyén cio:

Théng sé _ Nhém 74 _ Nhém 74 an
Min Nom Max|Min Nom Max | wvi
Ap cap Vee 4,75 5 5,25 | 4,75 5 525 | V
Dong ra murc cao Ion -400 -400 | uA
Dong ra muc thap Iop 16 8 mV
Khoang to hoat dong Ta 0 70 0 70 °C
Trong do6 :

Min : tri nho nhét
Nom : tri binh thuong
Max : tri 16n nhat
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Typ : tri dién hinh
- PBéc tinh dién trong khodng nhiét do hoat dong:

Théng s6 _ Nhom 74 _ Nhom 74 Bqn
Min Nom Max|Min Nom Max | wvi
Dién thé vao mirc cao Vi 2 2 0,8 V
Pién thé vao murc thap V. 0,8 35 | V
Dién thé ra murc cao Vop 24 | 34 2,5 05 | V
Dién thé ra mic thap Vo, 02 | 04 025 | 01 | V
Dong dién vao khi V| = V¢c 1 20 mA
Dong vao mtrc cao Iy 40 0,4 uA
Dong vao mirc thap I, -1,6 - mA
Dong ra ngén mach Ios -1,8 -55 -20 100 | mA

- Pac tinh chuyén mach & Vec =5V TA 25d6 C

Diéu kién thu Nhom 74 Nhom 74
Loai 74 CL(pF) | RL(Q) Min  Nom Min  Nom
Max Max
00, 10 15 400 11 | 22 7 15
04, 20 15 400 12 | 22 8 15
30 15 400 13 | 22 8 15
LS00, LS04 15 2000 9 15 10 | 15
LS10, LS20 15 2000 9 15 10 | 15
LS30 15 2000 9 15 10 | 20

Cac cong logic va cac mach logic khac khong phai cong ciing c6 cac dic
tinh ngd vao ngod ra nhu trén, tuy nhién ciling c6 nhiéu céng, nhiéu mach dic biét
co dac tinh khac xa.

Ciing nén luu ¥ rang cac dong ra ghi ¢ trude 13 dong khi phai bao dam dién
thé nam trong khoang dién thé quy dinh, néu khong thi dong c6 thé 16n hon rét
nhiéu.

Véi mbi mot cong logic hay 1 mach chta cong logic d6, khi danh gid, sir
dung chiing ta can quan tdm t6i nhitng théng sé va dic tinh chinh cta ching
b. Ngudn nudi va cong suit tiéu tan

Ve : dién ap ngudn cap cho IC.

lec : Dong dién ma cac mach trong IC tiéu thy tir ngudn.

Vay nang luong ma IC s€ dung 1a P = V.le. Vi I 1a dong trung binh khi
cac cong hoat dong & mirc cao va mirc thap. Nang luong nay khong phai 13 dugce
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str dung c6 ich hét ma s& bi mat di mot phan ¢ dang nhiét do phai d6t nong cac
dién trd, transistor khi mach hoat dong, n6 duoc goi la cong suét tiéu tan.

Khi khong chuyén mach, ngudn van phai cung cip dé dam bao phan cuc
cho mach do d6 van c6 mat mat mot it nang luong, dé l1a cong suét tinh.

Khi hoat dong chuyén mach, ning luong bi mat d6 dugc quy vé cong sut
dong, néu tan sd cang cao, mach chuyén mach cang nhiéu thi né phai 16n 1én.
Cong suét tiéu tan chung sé 1a tong cta hai loai mat mat trén:

P =Ps+ Pq

Ps ctia cac cong logic tinh chung khoang 10mW

Cong suat tiéu tan dugc noi dén dé danh gia chat luong cua IC, 1d rang néu
mach logic ndo c6 nod thap thi dugc dénh gia cao hon, nhung ciing c6 mét tiéu
chuan khac can quan tdm 13 téc d6 chuyén mach cua cong.

c. Toc d6 chuyén mach

Ta biét rang ciu tao cua cong logic ciing chi 1a cac linh kién dién tu,
transistor ngat dan can phai co thoi gian do d6 néu ngd vao cta cong logic thay
d6i trang thai thi chac chan ngd ra khong thé thay doi ngay duoc, thoi gian do rat
nho, duoc goi 1a thoi gian chuyén tiép va sai biét vé thoi gian gitra sy thay doi
logic ngd ra so v6i ngd vao dugc goi 1a tri hodn truyén

Dac tinh chuyén mach cua 1 céng NOT mach TTL duoc minh hoa nhu hinh
5.12.

Input .r‘/ \'-.L S0%
o |
Output L J
O e— — =] 1——i
temL trLu
vi}
5o Input
-> t
vo
vl vo
- Output t
e— tph! —! e— tplh —> >

Hinh 5.12: Pic tinh chuyén mach ctia mot cong NOT
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Trong dé :
ter : thoi gian chuyén tiép canh xudng
teLp : thoi gian chuyén tiép canh lén

Khi tri hodn truyén tpy. hay tey bing ding nira chu ki tin hiéu thi cong
logic s& khong con tac dung nita (chang han véi cong NOT sé& khong con dao
chinh xac dugc). Diéu nay dit gidi han 18n tan sb thay ddi dir liéu ngd vao goi 1a
tan sb tin hiéu tbi da fmax.

Taco fmax = 1/2tp|_|-|

Piéu nay c6 nghia 1 finax cang cao thi cong cang chuyén mach t6t, nhanh,
nhung néu vuot qua fina (gid tri quy dinh trong t& dit liu cta nha san xuét) thi
mach s€ hoat dong sai logic.

Pé danh gia chinh xac gitra cac loai cong ngudi ta da lién két ca hai dic tinh
cong suat tiéu tan va toc d6 chuyén mach lai thanh tich s6 toc d6 - cong suit.
Néu tich nay cang nho thi cong cang tét va thich hop véi nhiéu tng dung toc do
cao hay cong suét tiéu tan thap hay ca hai.

d. Tham s6 vé ap va dong

- Vi (min): dién 4p dau vao muc cao, mic ap nho nhit ma cong logic ¢o
thé hiéu 1a muc cao (1).

- VL (max): dién ap dau vao muc thap, mac ap 16n nhat ma cong logic co
thé hiéu 1a muc thap (0) 6 ngd vao.

- Von (min): dién thé dau ra & mirc cao, mirc ap nhé nhat ma cong logic cho
ra khi & mtc cao.

- VoL (max): dién thé dau ra & mirc thap, mac ap 16n nhat ma cong logic
cho ra khi ¢ mirc thap.

- Iiy: dong dién dau vao muc cao, 1a dong sinh ra khi dau vao cong logic
dang & cao.

- I).: dong dién dau vao muc thap, 1a dong sinh ra khi dau vao cong logic
dang & thap.

- low: dong dién dau ra muc cao, 1a dong sinh ra khi dau ra cong logic dang
& cao.

- loL: dong dién dau ra mirc thap, 1a dong sinh ra khi du ra cong logic dang
& thap.

Céc gia tri dién hinh cua cac dong ap vao ra ctia mot cong logic loai chuan
c6 thé duge tom tat nhu hinh 5.13:
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Hinh 5.13: Tham s6 vé dong va ap

Luu ¥ vé chiéu dong dién néu mang dau “— thi tirc 1a chi dong chay ra tir
mach. Gia tri cac dong dién thuong thay ddi theo tai, néu vuot qua tri dién hinh
(ching han Iop vuot qua 0,4mA thi 4p muc cao Vou s& bi tut xudng dudi 2,4V
roi vao ving bat dinh, va khi ndy mach c6 thé khong hiéu dugc mirc logic ngd ra
d6 1a cao hay thap, tirc 13 hoat dong logic sé bi sai.

e. Tinh chong nhiéu :

Poi khi cac dién ap va dong dién vao ra cong logic di duoc dam bao ngoai
ving bat dinh nhung mach van c6 thé hoat dong sai logic, d6 1a do anh huong
ctia nhidu gdm nhiu tir bén ngoai thAm nhép vao (sim sét, dong tit cau dao
dién, bugi xe, den tube kho1 dong...) tao dién tir truong cdm Ung vao mach hay
nhiéu phat sinh ra chinh bén trong mach dac biét 1a cac xung nhon Xuat hién trén
duong tiép dién trong mach do cac chuyén tiép mach tao nén. Chinh nhirng nhiéu
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bién d6 am hay dwong nay chong 1én murc logic 0 hay 1 c6 thé lam dién thé toan
thé thay ddi 16n tao ra sy nham 14n giira logic 0 va 1.

Chinh vi thé ma cac cong logic ciing duoc so sanh ¢ kha ning chdng lai
nhidu nay con goi 1a dic tinh khang nhidu. Ta tinh d¢én n6 ¢ trudng hop khong co
tai, giao tiép giira 2 cong logic, hinh 5.14

VoH (min) Logic 1 Logic 1
A en WVIH (min)
I I ) A HTJIL (tmax)
WoL (tmas) Logic 0 Logic 0
ned ra ngd vao

Hinh 5.14: Dic tinh nhiéu
Hiéu Vou (Min) — Vi (min) goi 14 1& nhidu mirc cao Vi
Hiéu V. (max) — Vor (max) goi 1a 1& nhidu murc thip V.
Viduy 1: Ching han 1 cdng logic c6 thong s6 nhu bang sau :
Bang thong s6 cia mot cong logic

Thong s6 | Tbida | Pién hinh | Téi thiéu | Pon vi
Vo 2,4 34 Vv
VoL 2 0,2 0,4 Vv
V4 2 Vv
Vi 0,8 Vv

Thi 18 nhiéu dugc tinh nhu sau :
VNH = VOH(min) — V|H(min) = 2,4V -2V = 0,4V
VL = V||_(maX) — VOL(maX) = O,8V — 0,4V = O,4V
Vi du 2: cho céac thong sb ciia 1 dang cong 74LSXX, tinh toan 1é nhiéu cho
mach:

Thong s6 | 74LS
V IH(min) 2V
VI L(max) 0 ) 8V
V oH(min) 2,1V
VoL (max) 0,4V

VNH = VOH(min) — V|H(min) = 2,7V -2V = 0,7V
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VL = V||_(m3.X) — VOL(max) = 0,8V — 0,4V = 0,4V
f. Hé s tai (s6 toa ra: Fan Out)

Céc thong s6 dong ap vao ra ndy cling con lién quan téi mot thong sd khac
d6 1a hé sb tai fan out, tirc 13 voi ap ra nhu vy thi cong logic nay c6 thé lai dugce
t6i da bao nhiéu cong logic cung loai khac. Véi loat TTL thudng thi fan out 1a
10, v61 cac loai TTL khac nhau thi fan out khac nhau don cir mot céng logic
TTL c6 thong sb nhu sau:

lon(max) = 400uA

loL(min) = 8mA

lin(max) = 20uA

liL(min) = 100mA

Thi s6 tod ra & mic cao 1a 400uA/20uA = 20

S6 toa ra & murc thap 1a 8mA/100uA = 80

Vay s6 toa ra chung s& 14 20 nghia 1 1 cong logic loai nay sé& thic duoc 20
cong logic khac cung loai vai nd.

Hé so tai va cac thong s6 dong ap vao ra & trén duoc coi 1a thong s nén
tang dé tinh toan su giao tiép gitta cac mach TTL khéc loai hay giira mot TTL va
cac mach logic khac nhu CMOS.

Mot van dé nita can dit ra & day 1a liéu c6 thé nbi chung ngd ra cdt cham
ctia nhiéu cong chung lai v6i nhau hay khong? Viéc nbi chung mot s6 ngd ra lai
v6i nhau 14 dé tao logic méi va ciing dé giai quyét viéc truyén nhiéu tin hiéu
logic, timg lic mot dén mot nat chung dé roi tir d6 di cac noi. Hiy xét mot
truong hop cu thé nhu hinh 5.18 dudi day :

O hinh hinh 5.15, ngd ra ctia 2 cong duoc ndi chung lai. Xem truong hop
ngd ra ciia mach A & cao, ngd ra ciia mach B & thap, luc bay gio thi 2 transistor
Q4A va Q3B dan manh khién dong dién qua chung c6 thé vuot trén vai chuc mA
lam ching néng 1én hay hu. Tinh huéng nhu trén s& xau hon khi c6 nhiéu ng
hon ndi lai v6i nhau. Néu transistor khong bi hu, hé thirc logic giita cac ngd vao
va ngd ra chung cling khong ddm bao.

Vi li do ndy cac nha san xuat da 1am ra 2 loai mach TTL khac cho phép ndi
chung cac ngd ra lai v6i nhau ,d6 1a mach TTL véi ngd ra cuc thu dé ho (with
open collector output) va mach TTL véi ngd ra 3 trang thai (three state output
hay tri state output).
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Hinh 5.15: Cach nbi hai cong

2. CAu tric va thong sé co ban cia CMOS
- Muc tiéu: Phén biét dwoc cdc so do, théng so ciing nhw cdc théng sé ciia
CMOS.

CMOS (Complementary MOS) ¢6 cau tao két hop ca PMOS va NMOS trong
cung 1 mach nho d6 tdn dung dugc cac thé manh cta ca 2 loai, noi chung la
nhanh hon dong thoi mat mat nang luong con thip hon khi dung roi ting loai
mot. Cau tao co ban nhat cia CMOS ciing 1a mot cong NOT gém mot transistor
NMOS va mot transistor PMOS nhu hinh 5.16

Céc transistor MOS dung trong IC s ciing chi hoat dong & mot trong 2
trang thai: dan hoic ngung.

- Khi dan, tiy theo nong d6 pha cia chét ban dan ma transistor c¢6 noi tré rat
nho (tir vai chuc Q dén hang traim KQ) twong duong véi mot khoa dong.

- Khi ngung, transistor c6 noi tré rat 1én (hang 10°Q), twong dwong véi
mdt khoa hé.
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Hinh 5.16: C4u tao ctia mot cong loai CMOS

Hoat dong ctua mach ciing tuong ty nhu & NMOS. Khi ngd vao (ndi chung
cuc cong 2 transistor) & cao thi chi c6 QI dan manh do d6 ap ra lay tir diém
chung cta 2 cuc méang cua 2 transistor s& xdp xi OV nén ngd ra & thap.

Khi ngd vao ¢ thip Q1 s& ngit con Q2 din manh, ap ra xap xi ngudn, tirc
ngod ra ¢ muc cao.

Pé ¥ 1a khac v6i cong NOT ctia NMOS, ¢ day 2 transistor khong dan cing
mot lic nén khong c6 dong dién tir ngudn do qua 2 transistor xuéng mass nho do
cong suat tiéu tan gan nhu bang 0. Tuy nhién khi 2 transistor dang chuyén mach
va khi co6 tai thi s€ c6 dong dién chay qua mot hay cd 2 transistor nén khi nay
cong suat tiéu tan lai ting lén.

Trén nguyén tic cong dao, ciing gidng nhu trude bang cach mic song song
hay ndi tiép thém transistor ta c¢6 thé thyuc hién dugc cic cong logic khac (hinh
5.17). Chang han méc chdng 2 NMOS va mic song song 2 PMOS ta duoc cong
NAND. Con khi méc chdong 2 PMOS va mic song song 2 NMOS ta dugc cong
NOR.

Nguyén ly:

Cong NAND:

- Khi 2 nga vao nbi 1én muc cao, T2 va T3 dan, ngi ra xudng thap.

- Khi ¢6 1 ngd vao ndi xuéng muc thap, mot trong 2 transistor T, hodc T; ngung,
nga ra lén cao.

D6 chinh 1 két qua cua cong NAND 2 ngi vao.
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Céng NOR:

- Khi 2 ngd vao nbi xudng mirc thap, T, va Tz ngung, ng ra 1én cao.

- Khi ¢6 1 nga vao ndi [én muc cao, mot trong 2 transistor T, hodc Tz dan, nga ra
xubng thap.

D6 chinh 13 két qua ciia cong NOR 2 ngi vio.

oVDD=+5V
0 Vo thY
. N
N = Ty D
s Vou \L___ T Vou
Y - '_S/_z
o
'
n G| 2
o Dol T :,"’ 6 Vin
Vo a = T3 5 8 B
B —"g T
a)NAND b)NOR

777
Hinh 5.17: Cach mat cac cong NAND va NOR

2.1. Pic trung ciia cac vi mach s6 ho CMOS

Toéc @9 chuyén mach: chdm hon so voi loai TTL do dién trd dau vao kha
cao dong thoi bi anh hudng boi tai dung tinh ma né thuc

Gidi han nhiéu khoang 1,5V véi nguon 5V va s& tang ti 1¢ khi nguén cap
ting. Nhu vy 1a tinh khang nhiéu kém hon TTL

Hé s0 tai: vé li thuyét 1a rat 16m do tré dau vao cua mach rat 1on, tuy nhién,
néu tan sé hoat dong cang cao (trén 100KHz) thi dién dung sinh ra c6 thé lam
suy giam thoi gian chuyén mach kéo theo giam kha ning giao tiép tai. So véi
TTL thi NMOS van c6 hé s tai cao hon han trung binh 1 50 céng cung loai.
2.2. Cau triic CMOS ciia cic cong logic co ban

C6 nhiéu loai IC logic CMOS véi cac dong vé (package) va chan ra giong
nhu céac loai TTL. O cac IC ¢6 quy mé tich hgp nhoé SSI vo DIP (dual inline
package): voi hai hang chan thang hang 14 hay 16 chan 13 hay duoc dung hon
ca.
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- CMOS cfi ho 4000, 4500

Hang RCA cta My di cho ra doi loai CMOS déu tién 13y tén CD4000A. Vé
sau RCA ¢6 cai tién dé cho ra loat CD4000B c¢6 thém tﬁng dém ra, vé sau nita
hang lai bd sung thém loat CD4500, CD4700.

Hang Motorola (My) sau d6 cling cho ra loat CMOS MC14000,
MC14000B, MC14500 tuong thich v&i san pham cii ctia RCA.

- Loai 74CXX

bay 1a loai CMOS duogc san xuét ra dé tuong thich véi céc loai TTL vé
nhiéu mat nhu chtrc ning, chan ra nhung khoan nguén nudi thi rong hon. Cac
dac tinh cta loai nay t6t hon loai CMOS trude d6 mot chut tuy nhién no lai it
dugc str dung do da co nhiéu loai CMOS sau dé thay thé loai CMOS tdc d6 cao
74HCXX va 74HCTXX. Pay 1a 2 loai CMOS duoc phat trién tir 74CXX.

74HCXX c6 dong ra 16n tbc d0 nhanh hon han 74CXX, téc do cia nd
tuong duong voi loai 74LSXX, nhung cong suat tiéu tan thi thap hon. Ngudn
choné latr2 dén6 V.

Con 74HCTXX chinh 1a 74HCXX nhung twong thich v6i TTL nhiéu hon
nhu nguodn vao gan giéng TTL : 4,5V dén 5,5V. Do d6 74HCTXX c6 thé thay
thé truc tiép cho 74LSXX va giao tiép vdi cac loat TTL rét binh thudng.

Ngay nay 74HC va 74HCT tré thanh loai CMOS hay dung nhat ma lai c6
thé thay thé truc tiép cho loai TTL thong dung.

- Loai CMOS tién tién 74AC, 74ACT

Loai nay dugc ché tao ra c6 nhiéu cai tién cling giong nhu bén TTL, nd s&
hon han céc loai trudc d6 nhung viée sir dung con han ché ciing van & li do gia
thanh con cao.

Chang han céu trac mach va chéan ra duoc sip xép hop 1i giup gidm nhimg
anh hudng gitra cac duong tin hiéu vao ra do do chan ra cua 2 loai nay thi khac
chan ra cia TTL.

Khang nhiéu, tri hoan truyén, tbc do dong ho tdi da déu hon han loai 74HC,
T4HCT.

Ki hiéu cua chung hoi khic mot chit nhu 74AC11004 1a tuwong Uing véi
74HCO04. 74ACT11293 la tuwong tng v&1 74HCT293.

- Loai CMOS tdc dd cao FACT

Pay 14 san pham ciia hang Fairchild, loai ndy c6 tinh ning trdi hon céac san
pham tuong tng da co.

- Loai CMOS tdc d9 cao tién tien 74AHC, 74AHCT
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Pay 14 san pham méi di co nhimg cai tién tir loai 74HC va 74HCT, chung
tan dung duogc ¢4 2 uu diém 1on nhat caa TTL 1a tée do cao va cia CMOS 1a tiéu
tan thap do d6 co thé thay thé truc tiép cho 74HC va 74HCT.

Bang sau cho phép so sanh cong suét tiéu tan va tri hodn truyén cta cac loai
TTL va CMOS ¢ ngudn cép dién 5V.

Loai Po(mW) | tp(ns)
TTL 74 10 10
74s 20 3
74LS 2 10
74AS |8 2
7T4ALS |2 4
74F 4 3
CMOS | 4000 0 100
4500 0 100
74C 0 50
74HC |0 10
74HCT |0 10
74AC |0 3
74ACT |0 3

Ngoai cac loai trén cong nghé CMOS ciing phat trién mot s6 loai méi gdom:

BiCMOS

Pay 1a san pham két hop cong nghé ludng cuc TTL véi cong nghé CMOS
nho do tan dung duoc cd 2 uu diém cua 2 cong ngh¢ la tdc d6 nhanh va cong
sut tiéu tan thap. N6 giam dugc 75% cong suét tiéu tan so véi loai 74F trong luc
van gitt duoc toc do va dic diém diéu khién twong duong. N6 ciing c6 chan ra
tuong thich voi TTL va hoat dong & ap ngudn 5V. Tuy nhién Bi CMOS thudng
chi dugc tich hop & quy md vira va 16n dung nhiéu trong giao dién vi xt li va bo
nhd, nhu mach chét, bd dém, bo diéu khién hay bo thu phat.

Loai CMOS dién thé thap

Pay 1a loai CMOS kha dic biét c6 ap ngudn giam xudng chi con khoang
3V. Khi 4p giam sé& kéo theo giam cong sudt tiéu tan bén trong mach nhd d6 mat
d6 tich hop ctia mach tang 1én, r6i te do chuyén mach ciing ting 1én diéu nay rat
can thiét trong cac b vi xir li bd nhé ... voi quy md tich hop VLSI. Ciing ¢6 kha
nhiéu loai CMOS 4p thip, va day 1a xu hudng ciia mai sau, & ddy chi ndi qua vé
mot sb loai cua hang Texas Instruments

74LV (low voltage) : 1a loat CMOS dién thé thap twong mg véi cac vi
mach s6 SSI va MSI cua cac cong nghé khac. N6 chi hoat dong duoc véi cac vi
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mach 3,3V khéc. 74LVC (low voltage CMOS ) : gém rat nhiéu mach SSI va
MSI nhu loat 74. N6 c6 thé nhan muc 5V & cac ngd vao nén c6 thé dung dé
chuyén d6i cac hé théng dung 5V sang dung 3,3V khac. Néu giit dong dién &
ngd ra du thip dé dién thé ngd ra nam trong geacl gidi han cho phép, nd ciing cd
thé giao tiép véi cac ngd vao TTL 5V. Tuy nhién ap vao cao VIH cta cac CMOS
5V nhu 74HC hay 74AHC khién ching khong thé duoc thiic tir cac vi mach
LVC. 74ALVC (advanced low voltage CMOS ) : 1 loat CMOS dién thé thap co
cép nh6tl, chu yéu dé dung cho cac mach giao di¢n bus hoat dong ¢ 3,3V.
74LVT (low voltage BICMOS) : gidng nhu 74LVC c6 thé hoat dong 61 logic 5V
va ¢6 thé dung nhu mach s6 chuyén mirc 5 V sang 3V
Bang sau so sanh mot s6 dic tinh cta cac loai CMOS ap thap

Théng s6 LV LVC ALVC LVT

Ve 2,7 dén 3,6V 2dn3.6 |23dén3,6 |2,7dén3,6
\ 2dnVec+05 [2dén6,5 |2 dén 4.6 2 dén7
Vi 0,8 0,8 0,8 0,8

low 6 24 32 32

loL 6 24 64 64

Tri hodn truyén | 18 6,5 3 4

CMOS cuc mang ho, CMOS ra 3 trang thai va CMOS nay schmitt trigger

Tuong ty nhu bén TTL, cac cong CMOS ciing c¢6 cac loai ra hd mang, ra 3
trang thai va nay schmitt trigger, vi c6 nhiéu loai CMOS duoc san xuat dé tuong
thich va thay thé cho loai TTL twong tng.

CMOS ra hé¢ mang

Do dung MOSFET nén ngo ra khong phai la cwc thu ma la cuc mang

O hinh 5.18 trrinh bay hai cong NOT CMOS thudng c¢6 ngd ra ndi chung
vG1 nhau

i cSng MNIOT 1
F din
== I noung
== wrdd
i Y- —=
s P | naowmsg
: ——
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Hinh 5.18: Cong NOT CMOS thudng c6 ngd ra chung véi nhau

Néu 2 dau vao & cao thi 2P ngat, 2N dan ngd ra mirc cao binh thudong. Néu
2 dau vao & thip thi 2P dan, 2N ngit ngd ra muc thdp binh thudng.

Nhung néu ngd vao cong 1 & thap con ngd vao cong 2 & cao thi P1 din N1
ngit, P2 ngit N2 din ap ngd ra sé& 1a ntra 4p ngudn Vdd. Ap nay roi vao ving bat
dinh khong thé dung kich cac tai dugce hon nita voi ap Vdd ma cao, dong dan cao
c6 thé 1am tiéu 2 transistor ciia cong.

Vay cach dé cuc D ra hé 13 hop trong trudong hop ndy. Trong cu triic mach
s& khong con MOSFET kénh P nita, con MOSFET kénh N s& dé hé cyc mang D.
Ta c6 thé ndi cac ngd ra theo kiéu ndi AND hay OR va tat nhién 14 cling phai can
dién tro kéo 1én dé tao muc logic cao, gia tri ciia R kéo Ién tinh giéng nhu bén
mach loai TTL.

CMOS ra 3 trang thai

- Tuong tu mach bén TTL, mach c6 thém ngd diéu khién G (hay C).G & cao
2 cong nand ndi, nén Y = A, ta c6 cong dém khong déo. G ¢ thap ngd ra cua 2
cong nand 1én cao 1am PMOS va NMOS cung ngung dan va day 1a trang thai thi
3 hay con goi 1a trang thai tr& khang cao (high Z), ltc bay gid tir ngd ra Y nhin
nguoc vao mach thi mach nhu khong c6 (dién tré ngd ra Y 1én ngudn va xudng
mass déu rat 16n). Ngd G ciing c6 thé tac dong ¢ murc thap

- Ki hi¢u logic cua mach

A Y

G
Hinh 5.19 Ky hiéu logic

Cong ndy schmitt trigger tirong ti ndy schmitt trigger bén mach TTL

- Cong truyén dan CMOS (transmission gate :TG)

Pay 1a loai cong logic ma bén cong nghé ludng cuc khong co; cong truyén
dan hoat dong nhu mot cong tic dong md (s6) dé cho phép dit lidu (dang sd)
truyén qua lai theo ca 2 chiéu. Trudc hét 1a cau tao cua cong truyén NMOS, hinh
5.20
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Hinh 5.20 Céu tao cong truyén NMOS

Tin hiéu truyén co thé 1a tuong ty hay sb mién ndm trong khoang 0 dén
Vdd. Nhung ¢ ddy dé dé minh hoa ta gia st ldy nguoén cap 1a 10V, ap ngudng
ctia NMOS sé& 12 2V. Khi ngd vao ¢ thap, tu s& khong dugc nap nén tat nhién ngd
ra ciing 1a mic thap. Khi ngd vao & cao ma duong khién G van ¢ thap thi ngd ra
cling van & thap. Khi ngd vao ¢ cao va G ¢ cao => NMOS dan voi ap ngudng
2V nén tu nap day dén 8V thi NMOS ngit, ngd ra c6 thé hiéu la mic cao, do d6
tin hiéu di dugc truyén tir trai sang phai

Khi ndy ma ngd vao xudng murc thap thi tu s& xa qua NMOS do d6 ngd ra
1én cao trd lai tirc 1a dir liéu di truyén tir phai sang trai. Tuy nhién ta c6 nhan xét
1a, khi bi truyén nhu vay dir liéu di giam bién do di mat 2V. Vi mach sb co thé
van hiéu 12 mtc cao muc thap, con v6i mach tuong tu thi nhu vy 1a mat mat
nang lugng nhiéu rdi, va nd con bi anh huéng ning hon khi nhiéu cong truyén
mic ndi tiép nhau.

Cong truyén CMOS, hinh 5.21 cho thiy ciu tric cta 1 cong truyén CMOS
co ban dung 1 NMOS va 1PMOS mic song song, ciing v6i nhitng gia st nhu &
trén ban s€ théy CMOS khic phuc duogc diém dé cuia NMOS va chinh né da
duoc sur dung rong rai ngay nay.

D )
ly] cé‘rng truyén
G l C CMOS
A Y
Vi cT°¢ L., Vo
D T¥7 S
Vdd

Hinh 5.21 C4u tao mot cong truyén CMOS
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Khi G ¢ thap, khong cho phép truyén. Khi G & cao, néu ngd vao & thip ngd
ra khong c6 gi thay doi. Con néu ngd vao ¢ cao thi ca 2 transistor déu dan dir liéu
truyén ti trai sang phai nap cho tu, ngd ra & mirc cao nhung c6 1 diém khac ¢
day 1a khi tu nap dén 8V thi NMOS ngit trong khi PMOS van dan manh lam ty
nap du 10V.

Khi ngd ra dang & 10V, ngd G van & cao ma ngd vao xudng thip thi tu s& xa
nguoc tro lai qua 2 transistor lam ngd vao 1én cao tro lai.

Céc ki hiéu cho cong truyén nhu hinh 5.22

— o —
C | C

P
N

c| ¢

Hinh 5.22 Ky hiéu cac cong truyén
2.3. Cac thong sb co ban ciia cac vi mach s6 ho CMOS

Cong suit tiéu tan

Khi mach CMOS ¢ trang thai tinh (khong chuyén mach) thi cong suat tiéu
tan PD cta mach rat nho. C6 thé thdy diéu nay khi phan tich mach mach cong
nand hay nor & truéc. Vi nguon 5V, PD ciia mdi cong chi khoang 2,5nW.

Tuy nhién PD sé& gia ting dang ké khi cong CMOS phai chuyén mach
nhanh. Chang han tan s6 chuyén mach 1a 100KHz thi PD 1a 10 nW, con f=IMHz
thi PD= 0,ImW. Pén tan s6 ¢ 2 hay 3 MHz 1a PD ctia CMOS d3 tuong duong
voi PD ctia 74LS bén TTL, tirc 13 mat dan di wu thé cia minh.

Ly do ¢ diéu nay 1a vi khi chuyén mach ca 2 transistor déu dan khién dong
bi hut manh dé cap cho phu tai 1a cac dién dung (sinh ra cac xung nhon lam bién
d6 clia dong bi day 1én co6 khi ¢& SmA va thoi gian ton tai khoang 20 dén 30 ns).
Tan s6 chuyén mach cang 16n thi sinh ra nhiéu xung nhon lam I cang ting kéo
theo P ting theo. P & ddy chinh 1a cong suat dong luu trit & dién dung tai. Pién
dung & day bao gom cac dién dung dau vao két hop ciia bat ky tai nao dang duoc
kich thich va dién dung dau ra riéng cta thiét bi nhu hinh 5.23.
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Hinh 5.23 Anh hudng cua tai dién dung

Téc d6 chuyén mach (tin sé chuyén mach)

Ciing giéng nhu cac mach TTL, mach CMOS ciing phai ¢6 tri hoan truyén
dé thuc hién chuyén mach. Néu tri hodn nay lam tPH bang nira chu ki tin hiéu
vao thi dang song vudng sé& tré thanh xung tam giac khién mach c6 thé mat tac
dung logic

Tuy nhién téc 6 chuyén mach cia CMOS thi nhanh hon han loai TTL do
dién tré dau ra thap & mdi trang thai. Toc d6 chuyén mach s& ting lén khi ting
ngudn nhung diéu nay ciing s& lam ting cong sudt tiéu tan, ngoai ra nod cling con
anh hudng béi tai dién dung.

Gidi han téc do chuyén mach cho phép lam nén tan s6 chuyén mach t6i da
duoc tinh dua trén tpp.

Bang hinh 5.25 sau, cho phép so sanh frax cia mot sb loai cong nand loai
TTL véi CMOS

Loai CL(PF) | Terui(ns) | Teun(ns) | fmax(MHZ)
74C00 15 100 100 5
74HCO00 15 15 15 33
74LS00 15 S 15 33
74ALS00 50 13 9 38
74F 50 S 4,3 100
Hinh 5.25

Trong viéc str dung cac IC logic CMOS ta phai biét nhiéu dic tinh va gidi
han ctia chung. Céac dic tinh thong dung nhu 4p nudi, s6 toa ra, kha ning dong
ra,... thuong dé van dung. Tat ca cac IC logic déu ding dugc ¢ ngudn nudi 5V.
S toa ra voi cung loai logic it nhat 14 gan chuc trong luc thudng chi can vai. Tuy
nhién d6i khi c¢6 nghi ngo hay sir dung & trudng hop ap cap Vinax, fnax, tai thuan
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dung thuan cam... hay giao tiép giita cac IC khac loai, khac ap ngudn, néi chung
la cac truong hop dac biét. thi ta phai tham khdo tai li¢u ¢ data sheet hay data
book. Ciing nhu & bén TTL, mdt s6 dic tinh chinh cia CMOS duge noi dén &
day la:

Ap ngudn nudi ky hiéu 13 Vg (khac v6i bén TTL ky hiéu 12 Vi) rat khac
nhau, do d6 can rat can than véi no, c6 thé ding ngudn 5V 1a ot nhat. Bang hinh
5.26 dwa ra cac khoang ap ngudn cho ting loai CMOS.
Loai CMOS Ap ngudn nudi

4000A,B, 4500 | 3—15V (co thé 18V)
14000A,B, 14500 | 3 — 15V (c6 thé 18V)

74C 3— 15V (c6 thé 18V)
74HC 2 -6V
74HCT 45-55V
Hinh 5.26

Dién ap vao va ra caa cac loai CMOS

Ciing giong nhu bén TTL vé ki hiéu, tén goi nhung & bén CMOS ¢6 phiic
tap hon do nguén nudi cho cac loai IC thi khac nhau, ta chi c6 thé rat ra twong
d6i ¢ diéu kién nguon Vdd = 5V. Hinh va bang & hinh 5.27 néu ra cac thong sd
ap ra va vao. Riéng loai 74HCT la CMOS toc d6 cao tuong thich véi TTL nén
thong so ciing giébng nhu bén TTL.

) ) Ea
IOH IIH IOL IIL
—m
VOH VIH VOL VIL
ngd ra i ngd vao
Voo =5V oo =5V
4,97 han
W =4% ! 1
OH "~ v
khéng khdng Te=4Y
XA C e
dinh dinh
v VILzl_,f?V
oL =05V 5 Loai ]
0, 1% ha&)

gnd =0V CRIOS and =0
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Thong s | 4000B | 74HC | 74HCT | 74AC | 74ACT | 74AHC | 74AHCT
Vi (min) 35 | 35 3 35 3 3,85 2
Von (Max) 1,5 1 08 | 15 | 08 | 165 0,3
Vi (min) 495 | 49 | 49 | 49 | 49 4.4 3,15
Vor(max) | 005 | 01 | 01 | 01 | 01 | 044 0,1

Hinh 5.27Théng sb ap vao ra cia CMOS
Dong dién ngo vao va ngo ra
Bang hinh 5.28 so sanh dong vao ra ctia mot sé loai CMOS véi mot sb loai
TTL

Loai 74 74LS | 74LS | 4000 | 74HC(T)
Iy 40 20 20 <1 <1
I -1,6 400 100 <1 <1
lon 400 400 400 -500 -4000
loL -16000 | 8000 8000 500 4000
Hinh 5.28

Noéi chung ta quan tdm dén dong ra nhiéu hon vi d6 1a dong ra max cho
phép ma van dam bao cac muc logic ra ding nhu & phan trén. Con cac 4p ra
cling chi quan tdm khi tinh dén viéc giao tiép cong khac loai khac ap nuoi.

Hé so tai

Dong ra cua cac CMOS kha 16n trong luc dién tré vao cuia cac CMOS lai rat
16n (thuong khoang 1012 ohm) tirc dong vao rat rat nho nén sé toa ra rat 1n.
Nhung mdi cong CMOS c¢6 dién dung ngd vao thuong cling khoang 5pF nén khi
c6 nhiéu cong tai mic song song sb dién dung ting 1én lam tdc d6 chuyén mach
cham lai khién s6 tod ra ¢ tan sb thap (dudi 1IMHz) 1a vai chuc, con & tan sb cao
s6 tao ra giam chi con dudi 10.

Tinh khang nhiéu

V& dic tinh chuyén (trang thai) néi chung cac loai CMOS déu chuyén trang
thai kha dut khoat trir loai 4000A bai vi chung c6 ting dém & trudce ngd ra

V& giéi han nhifu n6i chung 1a t6t hon cac loai TTL. Tt nhat 13 loai
4000A,B. Gi6i han nhiéu s& con t6t hon néu ta ting ngudn nudi 16n hon 5V, tuy
nhién lac nay ton hao ciing vi thé tiang theo. Céch tinh 1& nhiéu mirc cao va mirc
thap van nhu trudc, tirc 1a:

VNH = Vor(min)— ViH(min)

VL = ViLmax) — ViHmax)
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3. Giao tiép TTL va CMOS

- Muc tiéu: Trinh bay dwoc giong va khdc nhau giita cdc so do, bang trang théi
ctia TTL va CMOS. Uu nhuoc diém ciia cdc ho nay.

3.1. TTL kich thich CMOS

3.1.1. Gitra TTL véi CMOS ho 74HC, 74HCT

O muc thip TTL c6 thé thic duwoc CMOS do Vormax(TTL)<
ViLmax(CMOYS) va lo.max(TTL) > I, max(CMQOS)

O mirc cao TTL khong thé thic duge CMOS do ap mtc cao ctia TTL ¢6 khi
chi con 2,5 V trong khi CMOS chi chap nhan ap muc cao khong dudi 3,5V. néu
ndi mach thi hoat dong co thé sai logic.

C6 1 cach dé khac phuc 1a dung dién tré kéo 1én & ngd ra cia cong TTL.
Khi d6, qua dién tré R nay, dong tir nguon s& nang dong vao CMOS nho d6 ap ra
murc cao TTL s& khong qua thap, CMOS s& hiéu duoc.

Chéng han mét céng 741.S01 c6 Iormax = 8mA, Vormax = 0,3V thic mot
cong 74HCO00 c6 Viymin = 3,5V, lizmin = 1uA.

Khi 74LS01 & mirc thap 0,3V thi n6 s& nhan dong hét mic 1a SmA duoc
cap thong qua dién tro kéo 1én (trong khi dong Iiymin chi c6 dudi 1uA rat nho),
thé thi s& phai can dién trd kéo 1én co gia tri nho nhat Ruin.

V-0
8mA

R =587,90Q

min

Con khi 6 murc cao 3,5V 74LS01 nhan dong 100pA va 74HCO0 nhan dong
1pA. Vay khi nay dién tr¢ kéo 1én s€ phai co gia tri max d¢ han lai dong cho 2
cong :

VN ek
100uA-1uA
Khi Rmax dat gia tri 16n nhat thi cong suat tiéu tan max s& nho nhat
Tu C = 15pF duogc thém vao dé khi dang & muc thép 0,3V ma chuyén l1én
muc cao thi tu s& nap cho ap 1én 3,5V dé CMOS “hiéu”
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Hinh 5.29: Giao tiép gitta TTL v6i CMOS
3.1.2 TTL thiic CMOS c6 ap ngudn cao hon 5V

Ciing giéng nhu & trudng hop trén, néu ra mic thap thi TTL co thé thic
trye tiép CMOS nhung néu ra muc cao Vou(TTL) chi ¢ 2,7V dén 5V thi chéc
chan khoéng thé thic dugc CMOS vi khoang ap nay roi vao ving bat dinh cua
ngd vao CMOS. Ta ciing phai dung dién tré kéo 1én, c6 thé dung TTL ngd ra cuc
thu dé ho cho truong hop nay.

3.2. CMOS kich thich TTL

Khi thac tai & muc cao thuong Vonu(CMOS) > V\4(TTL) con dong nhan
Li4(TTL) chi vai chuc uA nén CMOS c6 thé thuc nhiéu tai TTL.

Khi thiic TTL & murc thap thi rat phuc tap tuy loai.

CMOS cii (4000) khong thic duge TTL.

CMOS méi (74HC) thi c6 thé, s6 cong thuc duoc tuy thuéc VOL(CMOS) >
VIL(TTL) va dong tong ngd ra (CMOS) phai 16n hon téng cac dong ngd vao IIL
cua cac tai TTL.

Nhu véy, viéc giao tiép cac cong véi nhau ciing rat da dang tuy thudc yéu
cau ngudi st dung. Mot van dé khéc ciing can phai quan tam 1a cac IC giao tiép
nhau chung ngudn cép hay giao tiép cting khoang murc ap s& dam bao hoat dong
hon. Vi vay c6 mot s6 IC da duoc san xuat dé phuc vu cho vi¢c chuyén muc dién
ap giao tiép gitta CMOS vé6i TTL hay CMOS 4000 v&i CMOS 74HC.

4. Giao tiép giira mach logic va tai cﬁng suat
- Muc tiéu: Gidi thich dwoc cdc so do, bang trang thdi ma héa cua mach. Uu

nhirge diém cia né khi ¢é sie giao tiép giita cdc tai DC va AC vé dong va dp
trong mach.

Tai hién nay duoc sit dung rat phong pha, nd cé thé 1a R hay c6 tinh cam
khang, tai tuyén tinh hay phi tuyén, tai & ap thap, dong thap hay 1a cao, xoay
chiéu hay mot chiéu. Cac cong logic dugc ché tao ra co thé giao tiép voi hau hét
cac loai tai nhung cac cong déu co dong thap, ap thap thi chung thic tai nhu thé
nao? Tai c6 anh hudng gi trd lai cong logic khong?
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4.1. Giao tiép véi tai DC

Phén nay s& trinh bay mot sé kha ning cua cong logic khi giao tiép voi cac
loai tai khac nhau :

Led don rat hay dugc stir dung dé hién thi & cac vi mach dién tt, ap roi trén
n6 dudi 2V, dong qua khoang vai mA do dé nhiéu cong logic loai TTL va
CMOS 74HC/HCT c6 thé thuc tryc tiép led don

Tuy nhién loai CMOS 4000, 14000 thi khong thé do dong vio ra miic cao
va thip déu rit nho (dudi luA, va dudi 0,5mA) mic du chung cé thé hoat dong
va cho 4p 16n hon loai 2 loai kia

Mach giao tiép véi led nhu hinh 5.30:

Oty 5

A mi: cao
100_300

100-150

— >

TTLChO ST

l: %
TTLAChO ST

A mif: thdp

(I

Hinh 5.30: Giao tiép véi LED

R 14 dién tr& gidi han dong cho led, ciing tuy loai cong logic duoc st dung
ma R cling khac nhau thuong chon dudi 330 ohm (dién ap V. =5VDC) tuy theo
viée Iua chon d§ sang cua led.

Ngoai led ra cac cong logic cling c6 thé thuc truc tiép cac loai tai nho khac
nhu loa gom ap dién (loa thach anh) c6 dong va ap hoat dong déu nho, day la
loai loa c6 kha ning phat ra tan s6 cao. Mach thac cho loa gébm nhu hinh 5.31
dudi day.

Hinh 5.31: Cong logic thuc loa
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Luu ¥ 1a loa gbém 1a tai c6 tinh cam khang, khi cong chuyén mach c6 thé
sinh dong cam tng dién thé cao gdy nguy hiém cho transistor bén trong cong vi
vay can 1 diode mic nguoc véi loa gbm dé bao vé cong.

Giao tiép véi tai 16m, hinh 5.32

Do khéng d dong ap dé cong logic thic cho tai, mit khac nhing thay d6i &
tai nhu khi ngét din d6 ngot, khi khoi dong... déu co thé gy ra ap 16n, dong 16n
d6 vé vuot qué strc chiu dung cia tai nén can co cac phan trung gian giao tiép,
né cé thé 1a transistor, thyristor, triac hay opto coupler tuy theo mach. Hay xét
mot s6 truong hop cu thé :
a. Tai can dong lom:

Do dong 16n vuot qua kha ning ciia cong nén c6 thé dung thém transistor
khuéch dai 1én, khi tic dong mirc thap dung transistor pnp con khi tac dong muc

cao nén dung transistor loai NPN
154

' 0K
—
1
04000
____________ - 5‘{,
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Hinh 5.32: Giao tiép vdi tai can dong 16n
Khi nay can tinh toan cc dién tré phan cuc cho mach. Gia sir tai can dong
100mA. Khi transistor dan bdo hoa = 25. Vay tinh dong Ig = 1c/25 = 4mA b R1
= (Ve - Vee - Vee)/ls= 1K. R2 duoc thém vao dé giam dong ri khi transistor
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ngung dan, R2 khoang 10K. Trudng hop tai can dong 16n hon nita ta c6 thé dung
transistor ghép Darlington dé ting dong ra
b. Téi can ap 16m, hinh 5.33

Khac véi truong hop tai can dong 16n, khong thé dung transistor lam tang
dém vi cét cong logic ciu tao boi cac transistor bén trong rat nhay, ap nguoc chiu
dung ctia chung khong 16n 13m nén véi ap tai 1on c6 thé lam chét chung thim chi
lam chét ludn ca transistor dém ¢ bén ngoai. Giai phap trong truong hop nay 1a
phai dung thém 1 transistor khac 1am nhiém vu cach li 4p cao tir tai véi cong
logic, ciing c6 thé dung cong dém thiic chiu 4p cao nhu 7407.

&
] 24

Rz
TTLChWOS

o _

= R4 gz

_|

Hinh 5.33: Giao tiép voi tai can 4p lon

O hinh trén transistor cach li dién thé Q1 hoat dong & cung dién thé nhu
mach TTL con transistor thuc Q2 hoat dong & dién 4p theo yéu cau cia tai. O
murc thip Q1 din dé dong vao Q2 1am nd dan va dong co s& chay. Trong mach
R1, R3 phan cyc cho Q1, Q3 va quyét dinh dong ra tai, con R2, R4 dung dé giam
dong ri, diode D dé bao vé transistor Q2 khong bi qua dV/dt... Con véi cong
CMOS tac dong mirc thip va ca mic cao khi thic tai thi cling tuwong tu.
Transistor darlington duoc thay thé (nhu hinh 5.2.14) néu thdy can phai dong
16n cho tai.

Riéng véi cong TTL tac dong mirc cao thi c6 thé khong can transistor cach
li cling dugc néu du dong cho tai (do phan cuc nghich tiép giap BC). Tuy nhién
phai luu ¥ rang dién ap phan cuc nghich khong duoc vuot qua gidi han dién ap
chiu dung ctia mbi ndi BE (thong thuong khoang 60VDC).
4.2. Giao tiép véi tai AC, hinh 5.34

Ap xoay chiéu ¢ day 1a ap lu6i 220V/50Hz hay dung, v6i gia tri 16n nhu
vy nén can cach li céng logic véi tai, mot sb linh kién hay dung dé cach li 1a
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thyristor, triac, ro le, ghép ndi quang (opto coupler). O ddy trinh bay cach dung
thyristor va opto coupler. Cach dung ro le ciing giéng nhu ¢ phan trude, véi hai
dau cudn day ro le & bén transistor thuc con chuyén mach nam bén tai.

Dung triac: Transistor dung dém du dong cho triac, cac dién tré phan cuc va
mic thém dé giam dong ri tinh toan gidng nhu trude. Triac duoc dung can quan
tam dén dong thuan tdi da va dién ap nghich dinh luén nam dudi gid tri dinh murc

&/

.
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1 >Cz
R
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Hinh 5.35: Giao tiép voi tai hoat dong ¢ dién ap xoay chiéu
4.3. Giao tiép sir dung noi quang
Diing két néi quang, hinh 5.36
Céach nay cach i hoan toan giita mach ap thap va ap cao nhd 1 opto couple
nhu hinh v&. Céng logic tac dong & muc thap lam opto dan kéo theo SCR dugc
kich dé mé tai. Ap 20VDC nuéi opto duoc chinh luu tir ngudn xoay chiéu, va 6n

ap boi diode zener. Mach tac dong murc cao cling tuong tu.
Fz

20V dc —;,:{v—ﬁ
3 |

|:: Tdi
%I - _; 220 I
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Hinh 5.36: Giao tiép dung két ndi quang
4.4. Giao tiép sir dung ro le, hinh 5.37
Céc cong tac thudng str dung dé dong mé ngudn cap tao trang thai logic cho
cong nhung do lam dang tiép xuc co khi nén khi dong md sé sinh ra hién tuong
doi.
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Hinh 5.37: Giao tiép voi cong tic co khi

Vi dién gia dung nhu dén quat thi hién tuong doi1 nay khong anh hudng gi
ca vi doi xay ra rat ngan chi khoang vai ms, dén quat khong kip sang tat hay
quay dimg hodc néu co di thi mat ciing khong thé thiy dugc. Nhung véi cac vi
mach dién tu, rat nhay v61 nhitng thay ddi rat nho va rat nhanh nhu vay. Hién
tuong doi nay sinh 13 do khi ta dong cong tac thi that ra 1a déng md nhiéu lan rdi
méi dong hin hay khi md cong tic thi thuc ra ciing 1a cong tic cling bj ho va
d6ng nhiéu 1an trudce khi ho han.
5. Tinh to4n, lip rap mét sé6 mach wng dung co bén
- Muc tiéu: Kiém tra ldp rdp do dat cdc théng soé theo cdc so do, bang trang thdi

.“"Jdl—

100K

™

.|||_

md héa va gidi md ciia cdc kénh. Uu nhwoc diém cia né.

Mach ma hoa

1. O mach mi hoa 10 duong sang 4 dudng, néu dudng thir 8 dugc nhan thi
ma sb ra 13 bao nhiéu? Vi ma sd ra 1a 1100 thi dudong thir may dugc nhéan ?

2. 74147 c6 thuc hién dung nhu mach ma hoa 10 duong sang 4 duong nhu
& vi du da xét khong? Hay thém cac cong logic vao dé 1am diéu nay. Thiét ké
ban phim 10 phim st dung mach ma hoa uu tién 74L.S147.

3. 74148 12 IC mi hod uu tién 8 duong sang 3 dudng, hiy viét bang trang
thai ctia IC nay, noi rd chirc ning ctia chan IE, 10, GS. Hay ldy 1 vi du ing dung
IC nay?

Mach giiai ma

4. O mach giai ma 3 duong sang 8 dudng, khi c6 thém chan cho phép G,
hay viét biéu thirc logic clia cac ngd ra va v& mach logic khi nay.

5. Véi IC 741842, néu ngd vao BCD 1a 1010 thi ngd ra 1a gi?

6. Mach giai ma 74L.S42 khong c6 ngd vao cho phép. Tuy nhién cé thé
dung mach giai ma 1 trong 8 bang cach khong dung ngd Y8 va Y9 va dung ngd
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vao dir liéu D nhu ngd vao cho phép. Giai thich su hoat dong cia mach nhu hinh
5.38.

744

ma 14
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Hinh 5.38

Stra d6i mach & hinh vi du st dung IC74LS45 dé dén sang trong khoang
thoi gian tir chu ki 3 dén chu ki 5 ctia xung ck va dong co duoc mé trong khoang
tir chu ki 6 dén chu ki 9 ctia xung ck

7. V6i mach giai ma chap nhan 32 t6 hop dau vao khac nhau thi s& can bao
nhiéu dau vao va bao nhiéu dau ra?

8. Mubn thic hién thi led 7 doan loai K chung thi c6 thé dung IC nao cung
ho vé1 74L.S47, hay v€ 1 mach gém IC d6 va céa dién trd va led 7 doan K chung

9. O mach giai md BCD sang 7 doan, vi du 74LS47A, hay viét biéu thirc
logic cua cdc ngd raa, b, c, d, e, f, g theo cac ngd vao dir ligu A, B, C, D (MSB)
va cac ngd vao diéu khién LT, BI/RBO, RBL

9. Ma 4 sang 16 dugc khong?
< BAI TAP

1. Xac dinh dau ra ctia 74HCS85 véi cac dau vao sau day :

2. A3A2A1A0 = B3B2B1B0 = 1001, ngd vao A>B = A<B =0 va ngd vao
A=B=1.

3. Chi cach ndi cac IC 74HC85 dé so sanh hai s 10 bit.

4. Chimg to cach thém mét cong logic nhu ¢ hinh v& 5.39 cho phép so sanh
hai s6 5 bit.
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Hinh 5.39

5. O vi du ung dung hinh 2.3.6 , thay vi dung IC 555 va 74LS90 hiy dung
bd dao dong tir cong logic hay mach chot va bo ma hoa 10 sang 4 dé cap sb so
sanh BoB1B;Bs. Hiy v& mach, hoat déng cua mach co gi thay doi so véi ban
dau?

6. Thiét ké, & dang so dd khéi hodc dung cac IC da biét, mach dém sb
lwong hanh khach 1én tau. Khi sb khach du s6 t6i da N=50 thi ha cong khong cho
vao nita nhung khi s6 khach 1én tau tir 45 trd 18n thi chép dén do cho dén khi vira
dung 50 thi dén do sang lién tuc. Mot cam bién theo sau bdi mach nan xung (vi

du dung mach nay Schmitt) dé tao xung vao mach dém dé theo déi sb luong
khach 1én tau.

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 5

+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém, cdu triic va théng sé giita cdc mach
TTL va cdc CMOS, hiéu dwgce chirc nang cua cac ho cua IC
+ Ve ky nang: sw dung thanh thao cdc dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngé vao — ra cua IC, ldp rdp mét s6 mach co ban, ...
+ Vé thdi dj: Pam bdo an toan va vé sinh cong nghiép.

#+ Phuong phap:
+ Vé kién thirc: Pugc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé ky nang: Ddnh gid kj ndang thwc hanh do dwoc cdc théng s6 trong mach
dién theo yéu cau cuia bai, ld'p rap mot s6 mach co ban
+ Thai dé: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 6
BO NHO
Ma Bai: MD28-06
Gioi thiéu

Tinh wu viét chi yéu cua cdc hé thong sé so véi hé thong twong tu la
kha nan lwu trit mét luong 16m thong tin so va dir liéu trong nhitng khodng
thoi gian nhadt dinh. Kha nang nhé nay la diéu lam cho hé thong sé tré thanh
da ndng va cé thé thich hop véi nhiéu tinh hudng.

Thi dy trong mét may tinh sé, b nhé trong chira nhitng 1énh ma theo dé
may tinh c¢é thé hoan tdt céng viéc ciia minh véi sw tham gia it nhdt ciia con
nguori.

Chung ta da qua quen thuoc voi Fliflop, mot linh kién dién tir co tinh
nhé. Ching ta ciing da thdy mét nhom cdac FF hop thanh thanh ghi dé lwu
trit va dich chuyén théng tin nhw thé nao. Cdac FF chinh la cdc phan tir nhé
téc dé cao dwroc ding rdt nhiéu trong viéc diéu hanh bén trong mdy tinh, noi
ma dir lieu dich chuyén lién tuc tir noi nay dén noi khdc.

Dir liéu sé ciung co thé dwoc luu triv dudi dang dién tich cua tu dién, va
mét logi phan tr nhé bdn dan rdt quan trong da diung nguyén tac nay dé liu
trit div lidu véi mdt d cao nhung tiéu thu mdt nguén dién nang rat thdap. B
nhé ban dan dwoce ding nhw la bo nhé trong chinh ciia mdy tinh, noi ma viéc
vdn hanh nhanh dwoc xem nhuw wu tién hang dau va ciing la noi ma tdt ca dir
liéu cua chwong trinh luu chuyén lién tuc trong qua trinh thwc hién mot tac
vu do CPU yéu cau. Mdc di bé nhé ban dan cé téc dé lam viée cao, rit phu
hop cho bg nhé trong, nhung gid thanh tinh trén méi bit lueu triv cao khién
cho né khéng thé la loai thiét bi c¢6 tinh chdt luvu trit khoi (mass storage) la
logi thiét bi c¢é kha nang lwu triv hang ti bit ma khéng can cung cdp nang
lieong va dwoc diing nhuw la b nhé ngodi (dia tir, bang tir, CD ROM . . .).Toc
do xu ly dir lieu 0 bo nho ngoai twong doi cham nén khi may tinh lam viéc
thi dir liéu twr bo nho ngoai duoc chuyén vao bo nho trong.

Muc tiéu:

- Trinh bay duogc céu trac, hoat dong, phan loai va pham vi tng dung cac bd
nho.

- Néu duoc cac ung dung cia ROM, RAM trong k¥ thuat

- Po kiém, xac dinh 13i chinh xac mdt loai bd nhd trong thuc té

- Reén luyén tinh ty mi, chinh x4c, an toan va vé sinh cong nghiép

Ciac khai niém co ban vé by nhé ban dén
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Trén thyuc té ¢6 rit nhiéu dang bd nhd, cu thé nhu:

- B nhé co khi: hé thdng cong tic hinh tréng/cam. ..

- B0 nho tu: dia cung, dia mém, bang tur ...

- B nhd quang: dia CD ROM, bang gidy duc 15 ...

So véi cac bd nhé trén, bo nhd ban dan (H 6.1) ¢6 mot s6 vu diém nhu toc
do xtr 1y, kich thuéc nhd gon, dé dang trong diéu khién viéc truy xuat dir liéu...
Trong thuc té khi sir dung bd nhd ban din, ngudi ta thuong luu ¥ cac thong sb
Sau.

B& nhd

) N bandan A
Tuyén Tuyén
dia chi di¥ ligu

V] 1N

. 2 = Ma trdn nho
Tuyén digu khién

Hinh 6.1: Khéi so d6 bd nhd ban dan

- Cac BUS 13 mét tap hop cac diy din dugc sir dung dé mang tin hiéu di
trao doi thong tin giita cac thiét bi trong hé vi xir 1y. Pién hinh mot may tinh 8 bit
c6 cac thanh ghi vai do rong 8 bit va 8§ duong trong 1 BUS dir liéu. Mot may tinh
16 bit c6 cac thanh ghi 16 bit, BUS dit liéu ¢6 16 duong ... C6 thé dung hinh anh
duong giao thong dé minh hoa cac BUS (Hinh 6.2): trén duong giao thong cd
nhiéu dia diém nhu A, B, C, D ... Néu chi dung day dién dé ndi (ndi ctng) ta
phai tén rat nhiéu dudng day dé lién két gitta cac dia diém lai v6i nhau nhung
khi di trén duong, 1ai xe du khong thong thao ving nay cir di doc xa 16 13 c6 thé
tim dén dia diém can dén. RS rang véi mot BUS ta co thé lién két nhiéu thiét bi
trong hé vi xtr 1y lai voi nhau (mdi thiét bi c6 thé xem nhu mot dia diém trén
duong giao thong con xe mang thong tin trao do6i giita cac thiét bi trong hé
thong).

AL B 1]
-~ -~

DU’ LIEU (e %':'rgng

gizn thang)

S a—

Hinh 6.2: Minh hoa BUS thong qua hinh anh duong giao thong.
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Duya vao tinh chit thong tin tai trén Bus, ngudi ta phan lam ba loai chinh:

oTuyén dia chi: day 1a bus 1 chiéu, duoc st dung dé xé4c dinh dia chi cua
vung nhd trong bd nhé ban dan, noi ma bd nhé chon dé truy xuét dit liéu.

o Tuyén diéu khién: day 1a bus 1 chiéu nhung hinh v& tong quan thi xem
nhu hai chiéu. Tuyén nay xac dinh viéc doc hay viét dit liéu trén bo nhé ban dan.
Cu thé, dit liéu duge viét vao vung nhéd dugce chon hay tur do xuat di. Ngoai ra,
cho phép bd nhd ngung lam viée (treo: khong dung dén) ciing do tin hiéu trén
tuyén diéu khién nay quyét dinh.

o Tuyén dit liéu: day 1a bus 1 chiéu véi ROM va 1a 2 chiéu véi cac b nhd
khac, dugc st dung dé mang dir li€u tor ving nhé dugce chon boi tuyén dia chi
trong bo nhéd dén cac thiét bi khac nhu CPU, ROM, RAM va céc céng nhép/xuét
(I/0) trong hé thng.

- Thoi gian truy xuat (Access Time) 14 thoi gian can thiét dé thuc hién hoat
dong doc, nghia 1a thoi gian tir lac bd nhd nhan duoc dia chi moi ¢ dau vao cho
dén khi dir liéu d3 sin sang cho dau ra. Ky hiéu at hay tacc.

- Dung luong (Capacity): Néi 1én s6 bit t6i da c6 kha ning luu trit trong bo
nhd. Vi du ¢6 mét bo nhd luu trir duge 2048 tir 8 bit. Nhu vay bd nhd ¢6 dung
luong ciia bd nhd 14 2048 x 8, trong d6 dai lwong thir nhat (2048) 1a téng s6 tir,
va dai luong thir hai (8) 1a s6 bit trong mdi tir (kich c& tir). SO tir trong bo nhé
thuong 13 bdi s6 cua 1024.

Pon vi chuyén d6i nhu sau:

1 byte = 8 bit

1Kbyte = 21° = 1024 bit

1Mbyte = 20%° = 1,048,576 bit

1Ghyte = 2%° = 1,073,741,824 bit

- O nhé (Memory Cell): 1a phan tir, linh kién dién tir c6 kha ning luu trit
mot bit don (1 hay 0).

Vi du: Nhu flip — flop (FF), tu tich dién, mot vét trén bing tir.

- Ttr nhé (Memory Word): 1a mot nhom bit trong bd nhé biéu dién cac chi
thi hay dir 1i€u thudc loai nao do.

Vi dy: Nhu thanh ghi gom 8 Flip-Flop c¢6 thé xem nhur 1a b nhé ¢6 kha ning nhd
1 tir ma 8 bit. Kich c& tir trong mot hé thong dién tir s6 thuong bién thién trong
khoang 4 dén 64 bit.
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1. ROM

- Muc tiéu: Trinh bay duwoc cac so do, cau tric ciia ROM, bang trang thai cai dat
cdc théng so.

1.1. Cu tric ROM

Bo nhé chi doc dugec (ROM) 13 mot dang cua bd nhé ban din ma néd duoge
thiét ké giir cho dit liéu khong thay dbi. Khi hoat dong dit liéu méi khong thé
viét vao ROM duogc ma chi ¢ thé doc duoc.

ROM dugc str dung dé luu trir dir liéu va tin tirc. N6 khong 1am thay doi dix
li¢u trong subt qua trinh hoat dong cta hé théng. ROM chu yéu thuc hién chuc
nang doc 1a chinh.

1.1.1. SO PO KHOI CUA ROM

Hinh 6.1 minh hoa so d6 khdi tiéu biéu cho mét ROM, gdm c6 dau vao dia

chi, dau vao diéu khién va dau ra dit liéu.

A3 @— < |—e D.
AQ L D5
BEduwvic RO ——e [y Edura
d‘la cl‘ﬁ Al 163{8 — ] D3 dfl‘ lléL‘l
— o
.n":‘mj *— Dl

-~

[]

I %~ = ba trang thdi
2 [ chon chipd

BEdu vio difu khifn
Hinh 6.1: So @6 khéi co ban cia ROM
Gia st ROM da duogc 13p trinh vo1 dir liéu minh hoa nhu ¢ (h.6. 2), 16 tu div

li¢u khac nhau dugc ghi vao 16 dia chi khac nhau dudi dang nhi phan. Nguoi ta
con st dung s6 thap luc phan dé biéu dién dir liéu di 1ap trinh (hinh 6.3).

Dia chi Dir liéu
Tu | Az |A2 |A1|Ag| D7 | Dg | Ds | Dg| D3| Dy | D1 Do
o,0/0|0O}jO0O}j2|2|011|1]|1]|1]0
1110002001212 }0(12/0
2 10|0j2}0(2/0/0|0|0]|1]0]12
3|(o0ojof{1j1412(0}12{0j1/12(1 1
4 10/1/0|]0|0]O0O]O0O2|1|0]0]1
5010|1402 }1|1j]1 /011
6 10[1]1/]0[0,0]0]0]0]0]0]|O0
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7 /0111111011 ]0]|1
g8/1/{0|0/0|0Oj0O|2]21|1]0]0O0
9 /1,001 |2 1|2 |1|212 1|11
0,104,101 |01|2|1|]0|0]0
11,1012 |1|12(0|]0(0]1]1]|1
12/1}1,0(0|0|O0O(2]|]0(0]1]1]|1
3/1/1,0}12/0}|2|1|0(1|0|1]0
4,1}1,1/011|2/0|2(0|0|1]0
i5/1(1(1{1|0|1(0|1(1]0]1]|1
Hinh 6. 2 Bang minh hoa dit liéu nhi phan moéi dia chi
Dia chi Dir liéu
Tu Az A A1 Ag D7 - Do
0 0 DE
1 1 3A
2 2 8U5
3 3 AF
4 4 19
5 5 7B
6 6 00
7 7 ED
8 8 3C
9 9 FF
10 A B8
11 B C7
12 C 27
13 D 6A
14 E D2
15 F 5B

Hinh 6.3 Bang minh hoa dir li¢u tai mdi dia chi voi hé thap luc phan.

Hoat dong doc

Pé doc mot tir dix liéu tir ROM, ta phai lam nhu sau: ap dau vao dia chi
thich hop, sau d6 kich hoat dau vao diéu khién.
Vi du: Mubn doc dir liéu tai dia chi 0111 cia ROM (hinh 6.3) ta phai ap
AzAA1A= 0111 cho dau vao dia chi, sau d6 4p dung trang thai thap cho CS.

Pau vao dija chi dugc gidi ma bén trong ROM dé chon duoc dit liéu ding la
11101101. gia tri nay s& xuét hién tai dau ra D7 dén Do.
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1.1.2. CAU TRUC CUA ROM

Céu tric bén trong ctia ROM rét phtc tap. Hinh 6.4 13 so d6 don gian mé ta
cau trac bén trong cia mot ROM ¢ dung lugng 16x8. Gom c6 4 phan co ban:
mang thanh ghi, bg gidi ma hang, bé gidi md cét, bé dém dau ra.

- Mang thanh ghi (Resister array) luu trit dir liéu dugce 1ap trinh vao ROM.
MGJi thanh ghi gdm mét 6 nhé bang sb kich thude tir. Trong truong hop ndy mdi
thanh ghi chita mot tir 8 bit. Cac thanh ghi duogc sip xép theo ma trin vudng, cac
thanh ghi & day 1a thanh ghi “ chét ”, khong ghi thém duoc.

CHOMN HAG
: OHang 0 &t 0 &t 1 St 2 &t 3

A
%] S (R R (el
ma 1—
T — E RE8 E — ERI12E|
A MSE 2 E ROE ER4 E
o]
- ! ! il U

T—ERl E[®

U

LE E2E =

ERS g+ HE RS9 E—.LERISE_.

Hing 2

E R6 E—.T—E R10 E|l ¢ LE R14E | ¢

Hing T_ L
3 ER3 Ele{ER7 5l¢ {ER11E}e LIE R15 El¢

il il 1 L

SHONCOT |
R CHON CQ 0 C6&t0
_'2'_ Glil 1 C($t1
mé 1— 4 —ota
As MsB |2 C6t
] 3 C5t3

Hinh 6.4: Cau trac cia ROM ¢6 dung luong 16x8
Vi tri cta tirng thanh ghi dugc dinh r6 qua sb hang va s6 cOt cu thé. 8 dau ra
dir liéu cia moi thanh ghi dugce ndi vao mot duong dir liéu bén trong chay qua
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toan mach. Méi thang ghi c6 hai dau vao cho phép. Ca hai phai & mirc cao thi dir
lidu & thanh ghi méi dugc phép dua vao dudng truyén.

- B giai ma dia chi

M3 dia chi AsA2A1Aq quyét dinh thanh ghi ndo trong ddy dugc phép dat tir
dir liéu 8 bit ctia n6 vao duong truyén. O day dung 2 bd giai ma: bo giai mi chon
hang (chon 1 trong 4) va chon cot. Thanh ghi giao gitra hang va cot dugc chon
boi dau vao dia chi s& 1a thanh ghi dugce kich hoat (cho phép).

Vi du: Pia chi vao 1a 1101 thi thanh ghi nao xuét dir liéu. V&i AsA, =11, bd
gia1l ma cdt s€ kich hoat duong chon ¢t s6 3. Véi A1Ag =01, bd gidi ma hang s&
kich hoat duong chon hang s6 1

Nhu vay két qua 1a ca hai dau vao cho phép thanh ghi s6 13 s& & mic cao
va dit liéu cta thanh ghi nay s& duoc dua vao duong truyén dir licu.

-B6 dém dau ra, thuong st dung mach dém 3 trang thai, diéu khién bang
chan €S. Khi CS & muc thap, bd dém dau ra chuyén dir liéu ndy ra ngoai.
Khi €S ¢ muc cao, bdo dém dau ra s& ¢ trang thai trd khang cao. D7 dén Dg tha
noi.

1.1.3. THONG SO THOI GIAN CUA ROM

S& c6 mot khoang thoi gian tré do truyén tir khi yéu cau duoc dua vao qua
dau vao cia ROM dén khi dir liéu xuat hién & dau ra trong hoat dong doc. Thoi
gian ndy goi 13 thoi gian truy xut (tacc). Thoi gian truy xuat duoc biéu dién &
dang song trong hinh 6.5.

Mgs vdo . L : A . 1
1a aki Bxa chi cu Era chi mdi hdp &
dia chi 0 .
» taco _
Cid i Z cao AN | 0
toe 1
MNg& ra /f X
dff ligu : D ligu ra hdp L&
i : 0
t -
t tz ts -

Hinh 6. 5 So dd thoi gian cho mot hoat dong doc cia ROM
Dang song phia trén biéu dién dau vao dia chi; dang song ¢ giita 1a
mot CS tich cyc & muc thap; dang song dudi cung biéu dién dau ra cua dit liéu.
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Mot thong sd thoi gian khac ciing quan trong d6 13 thoi gian cho phép ra
toe. DO 1 thoi gian tré giira dau vao CS va dau ra dir liéu hop 1¢é.

tacc ( TTL) . 30 — 90ns.

tace (NMOS) : 200 — 900ns.

tacc (CMOS) : 20 — 60ns

toe (TTL):  ROM 10 - 20ns

toe (NMOS) : ROM 25 - 100ns

toe (CMOS) : ROM 10 — 20ns
1.2. Cau triic ma tran nhé

Ma tran nhé chi doc ciing ¢ thé xem nhu mot mach logic két hop don
gian tao nén maot gia tri 16i ra xac dinh dbi voi mdi t6 hop vao, tic déi véi mot
dia chi. Do d6 viéc luu trir thong théng tin nhi phan tai mot vi tri dia chi
riéngco thé dat dwoc bang suy ¢ mit hoic khdng c6 mit caa mot dudng sb
ligu tr hang dugc chon (duong tur) toi cot dugc chon (duong bit), la twong
duong véi su cO0 mat hoac khong co6 mat cua mot dung cu tai vi tri riéng d6. Dudi
day ta s& khao sét hai thi hanh khac nhau doi véi cac ma tran MOS ROM. Ta
Khao sat ma tran nhd 4x4 duoc chi ra trén hinh 6. 6. O day mdi cot bao gdom mot
cong NOR nMOS duoc diéu khién bang mot sé tin hiéu hang tirc cac duong ti.

Nhu d3 md ta ¢ phan trude chi ¢d duong tir duoc hoat déng (duoc chon)
tai thoi diém tang thé cua né 1én VDD , trong khi tat ca cac hang khac giir tai
murc thé thap. Néu mot transistor hoat dong ton tai tai giao diém ctia cot va hang
dugc chon, thi thé cot bi kéo xudng muc logic thap bang muc transistor 6. Néu
transistor khéng hoat ton tai tai giao diém thi thé cot duoc kéo I1én cao bang
dung cu tai pMOS. Do do bit logic “1” dugc luu trir khi khong cé transistor
hoat, trong khi dé bit logic “0” duoc luu trir khi c6 mat ctia mét transistor hoat
tai diém cat. Pé giam cong suat tiéu thu tinh, transistor tai trong ma trin ROM
duoc chi trén  hinh 6.6 ciing ¢ thé duoc diéu khién bang tin hiéu nap trudc
tuan hoan dan d¢én ROM dgng.

Tiép theo ching ta s& thuc hién thiét ké mot ma trin ROM khéac mét céch
¢ y nghia dugc goi 1a NAND ROM (hinh 6.7). O day mdi duong bit bao gém
mot cong NAND duoc diéu khién bang mot s6 tin hiéu hang,tic duong tir. Binh
thuong, tat ca cac duong tir dugc giir lai tai mac thé logic cao, trir dudong duoc
chon duoc kéo xuéng muc thé thap nhat. Néu mot transistor ton tai tai giao
diém cta cot va hang dugc chon, transistor bi ngat va thé cot bi kéo Ién cao
bang dung cu tai. Mat khac néu khong c6 transistor ton tai (ngan mach) tai giao
diém riéng, thé cot bi kéo xudng thap bang cac transistor nMOS khac trong cau



352

trdc NAND nhiéu 16i vao. Do d6 bit logic “1” dugc luu trit bang sy ¢ mit cua
mot transistor ¢ thé khong hoat dong, trong khi bit logic “0” dugc luu trir bang
ngdn mach hay binh thudng trén transistor tai giao diém.

BL[0 I_:?_:fl B [=2 B3]
wi 0] |

5
vire[1] | IJ e

|
'-l.. " ::|..
YWwilZ] '} H I_}
Vo
wi[3]
Viras H;L— =|':l- :'.__'L_ :',__'L_
- Pulil-down loads -
Hinh 6. 6: Ma tran 4x4 NOR ROM
Voo

Pull-up devices

S B s

B [2] B [3]
Wi [0] h_ '—l
Wi 1] h': =::I
Wi [2] L= |
= ||_|
W3] l

Hinh 6. 7 Ma tran 4x4 NAND RO
Thiét ké cac bd giai ma hang va cot

Mot bo giai ma hang dugce thiét ké dé diéu khién mot ma tran ROM NOR
dé chon mot trong 2" duong tir bang tang thé cua né t6i V.

Bo giai mda ROM NAND phai 1a mac thiét ké thap cua logic hang duoc
chon 07, trong khi tat ca cac hang khac phai mac logic cao. Chlc nang nay
c6thé thyc hién bang cach sir dung mot céng NAND c6 N 16i vao cho méi 16i
ra hang.

1.3. Cu triic té bao ROM

Co ché st dung ROM d¢é luu trir thi thay doi ing véi cac cong nghé cua
ROMkhac nhau. Trong phén 16n cac ROM, su xuét hién hodc Vrfmg mat cua
motdiode hay transistor s€ phan bi¢t gitra 0 va 1
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Céu tric v6i giai mot chiéu.
So d6 ROM 8x4 vdi cdu triic giai ma 1 chiéu (dung 1 bo giai ma TTL va
cacdiode), hinh 6.8

M M ¥

# X
s [ e B I I I
Mt BT
H>—— 61 ng I )P’ )P‘

G2A Y6
G2B Y7 %

"
P

D2

,@ D3

Hinh 6. 8: So 6 ROM 8x4 véi ciu tric giai mé 1 chiéu

Mobi duong ra bo giai ma duoc goi 1a duong tir (word line) bdi vi nd chon
mothang hodc mot tir ciia bang chira trong ROMMGi dudng thang dung trong
hinh dugc goi la duong bit (bit line) bdi vi nd tuongiimg véi mot bit ra cia ROM

Nhdn xét: Co diode twong irng mirc 0, khong cé diode tuwong trng mirc 1Cac
MOS ROM thudng dung transistor thay vi 1a diode & mdi vi tri ma bit séduoc
luu trir.

Céu tric giai mi 2 chiéu, hinh 6.9

Néu xay dung mot ROM 128x1 dung cdu triic & phan trudc phai sit dung
mot bogiai ma 7 sang 128, nghia 13 phai str dung dén mot luong 1on 128 cac
congNAND 7 ngd vao, néu thiét ké cho ROM véi hang triéu bits hodc nhiéu hon
sékhong c6 bo giai ma 20 sang 1048576. Thay vao d6 ngudi ta s& st dung cu
trackhac dugc goi 13 giai ma hai chiéu (two-dimentional decoding)




Vi du:

3 bit dia chi cao A6 A5 A4 s& chon hang, mdi hang chtra 16 bit bat dau tai
dia chi A6 A5 A4 0000. Khi dat dia chi cho ROM, 16bit & hang dugc chon dua
vao bd MUX va 4 bit dia chi thap s& chon bit data mong muon.
Ngoai viéc giam tinh phtrc tap viéc giai ma, gidi ma 2 chiéu c6 mot thuan loi
khacla ROM c6 mot kich thude vat 1y gan vudng, diéu nay quan trong cho viéc
ché taova dong géi IC
Véi ROM c6 nhiéu ngd ra dir liéu, cac day luu trir twong Gmg v6i mdi ngd
ra dir liéuco thé dugc 1am hep hon dé dat duoc bd tri chip gan véi hinh vudng

354

A4 A Y0 D—J J
n—8  uE—
A6 va p-
[E>— o vs '
G2A Y6 "-—-LI
G2R Y7
o I
01273 Jlilﬂ ! 101112131418
_L_" e 80 81 S2 83 Do

AQ o | |
A1
A2
A3 DO

Hinh 6. 9 Cau truc giai ma 2 chiéu

Vi du: M6t b tri cia ROM 32K x 8

As — |

A7
Ag ——
Ag
At
Agy
Az
Aia
Ais

9to 512

| decoder

D)

512 x 64512 x 64

array

array

512 x 64{512 x 64

array

array

512 x 64
array

512 x 64
array

512 x 64
array

512 x 64
array

A

{

I

{1

Il

{1

Az

A

As

As

64to1
MUX

64 to 1
MUX

64to 1
MUX

64 to 1
MUX

64 to 1
MUX

64 to 1
MUX

64 to 1
MUX

64 to 1
MUX

Hinh : 6.10
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1.4. Ciu triic té bao PROM

PROM c6 céu tao nhu ROM nhung ¢o6 hai dac diém khac biét, do 1a:

Tat ca cac té bao nhé déu co diode hay transistor ludng cuc hay transistor
MOS, tlly theo cong nghé ché tao.

Phén tr ban dan duogc ndi voi cau chi tich hop. Cau chi dut rdi khong thé
nbi lai duoc do d6 ta chi c6 thé 1ap trinh PROM mdt 1an thoi.

Mudn d6i tir bit 1 sang bit 0 ngudi ta dung mot xung dién c6 bién do va do
rong xung thich hop (cho biét béi nha san xuat) giita dudng tir va duong bit
twong tng dé lam dat cau chi.

Hinh 6.11 minh hoa hoat dong 1ap trinh cia mdt PROM

Hang 0

N&icduchl /1A 1A
+¥ce +%oe

Hinh 6.11: PROM str dung cau tri dé lap trinh
1.5. EPROM

PROM chi 13p trinh dugc mot lan vi cau chi dat khong thé ndi lai dugce tur
bén ngoai. Nén khi nap chuong trinh sai hay mudn d6i chuwong trinh thi ta phai
ding mot PROM méi. Do d6 nguoi ta di ché tao ra loai EPROM cho phép nguoi
st dung co thé lap trinh va x6a dugc.

Cdch nap nhu sau:

- Bat mic dién ap dat biét (tr 25V — 50V tuy loai) vao ngd vao (+Vpp) va
can mot thoi gian (50ns cho mdt ving nhd) do d6 thoi gian nap mét EPROM
mat vai phit.

- O nh¢ trong EPROM 1a nhiing transistor MOS véi cong logic silic tha
ndi. O trang thai binh thudng moi transistor déu tit va mdi 6 nhd luu trir logic 1.
Xung dién ap s& day cac electron ning luong cao vao khu vuc cong tha ndi va
chiung van con ket trong luc xung dién da két thuc, do khong c6 duong phong
dién. Vi vay transistor ctr tiép tuc md ngay khi ngit dién véi thiét bi va 6 nhé luc
nay luu trir logic 0.
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- Khi mgt 6 nhé cia EPROM duoc 1ap trinh thi co thé x6a nod bﬁng cach
chiéu tia cyc tim (UV) qua mot caa sb trén vo chip. Tia UV tao mot dong quang
dién tir cong tha ndi tré vé chan dé bang silic, qua d6 nd xda di cac dién tich luu
trir, tit transistor va phuc hoi 6 nhé vé trang thai logic 1. Qua trinh Xxda nay
thudng can tir 15 dén 20 phut.

Nhuge diém cia EPROM:

- Phai thao EPROM ra khoi mach méi dé xoa rdi méi nap trinh dugc.

- Khi can x06a hay thay d6i mét tir ciing khong thé nap chong lén tir d6 ma
phai x6a hét va nap lai tir dau.

2. RAM
- Muc tiéu: Néu duoc cdc so do, cau tric ciia RAM, bang trang thai cai dat cdc
théng sé.

RAM (Random Access Memory) 1a bd nhé truy cap ngau nhién. Khac voi
truy cap tudn tu. Co thé 1dy vi du c6 100 6 nhd dugc danh dija chi tir 1 dén 100.
Véi cach truy cap tudn tu mudn 1dy dir liéu tir 6 nhd thir 99, can phai truy cép
tudn tu tir 6 nhé the 1,2,3....... cho dén 6 nhé thr 99. Nhung véi phuong thirc
truy cap ngiu nhién, c6 thé truy cip ngay dén 6 nhé thar 99 ma khong can phai
qua cac 6 nhd trude do.

2.1. Ciu tric RAM

RAM: Random Access Memory — b nh¢ truy xuét bat ky con goi 1a bo nhd
doc viét (RWM: read write memory). Nghia 1a moi dja chi nhg déu cho phép dé
dang truy cap nhu nhau. Trong may tinh RAM dugc dung nhu b nh¢ tam hay
bo nhd nhap.

Uu diém: chinh cia RAM doc hay viét dit liéu luu trit & RAM bét cr luc
nao.

Nhurge diém: cia RAM: do RAM 1a mot dang bd nhd bde hoi nén khi mat
dién dir liéu s& bi x6a do d6 can ngudn nudi pin — accu du phong (back up
batterry). Twong tu nhu ROM, RAM bao gdm mot sé thanh ghi, mdi thanh ghi
luu trlt mot tur dir ligu va c6 dia chi khong trung 1ap. RAM thuong c6 dung luong
1K, 4K, 8K, 64K, 128K, 256K va 1024K véi kich thudc tir 1, 4 hay 8 bit (c6 thé
ma& rong thém).
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Béura dit ligu
Hinh 6.12: Cau tric bén trong ctia RAM 64x4

Hinh 6.12 minh hoa cdu tric ctia don gian cia mot RAM luu trir 64 tir 4
bit (bd nhd 64x4). S6 tir nay c6 dia chi trong khoang tir 0 dén 6310. Dé chon 1
trong 64 dia chi dé doc hay ghi, mot ma dia chi nhi phan s¢ duoc dua vao mach
giai ma. Vi 64=2° nén bo giai ma can ma vao 6 bit.

- Hoat dong doc (Read Operation)

Ma dia chi nhan duoc tir chon thanh ghi dé doc hoidc viét. Bé doc thanh ghi
dugc chon thi dau vao doc ghi (R/W) phai la logic 1. Ngoai ra dau vao chip
select CS phai & muc logic 0. Su két hop gitta R/W = 1 va CS = 0 s& cho phép
bd dém déu ra, sao cho ndi dung cuia thanh ghi dugc chon xuat hién ¢ bon dau ra
dir liéu.

R/W =1 cling cdm bo dém dau vao nén dau vao dir liéu khong tac dong
dén bd nhd sudt hoat dong doc.

R/W Hoat dong ghi (Write Operation)

Pé viét mot tir 4 bit mdi vao thanh ghi dugc chon, khi d6 can phai
cO R/W=0va CS = 0. T6 hop nay cho phép bo dém dau vao, vi vay tir 4 bit da
dat vao dir li€u sé dugc nap vao thanh ghi da chon. R/ W=0 cling cAm bo dém
dau ra. B6 dém dau ra 12 bo dém 3 trang thai nén dau ra dir liéu s& & trang thai
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Hi-Z trong hoat dong ghi. Hoat dong ghi s€ x6a bd tir nao da duoc luu trir tai dia
chi do.
- Chon chip (Chip Select)

Hau hét cac chip nhé déu c6 mot hay nhiéu dau vao CS dung dé cho phép
toan chip hodc cAm nd hoan toan. Trong ché d6 cAm, tat ca ddu vao va ra dit liéu
déu bi v hiéu héa (Hi-Z), chinh vi vay khong hoat dong ghi doc nao c6 thé xay
ra. Ngoai tén goi CHON CHIP cac nha san xuat con goi la CHIP ENABLE (CE).
Khi diu vao CS hay CE ¢ trang thai tich cuc thi chip nhéd da dugc chon con
nguoc lai thi khong dugc chon. Tac dung cia chan CS hay CE 13 ding dé mo
rong bd nhd khi két hop nhiéu chip nhé voi nhau.

- Cac chan vao ra chung (Common Input Output)

Pé han ché s chan trong mot IC, cic nha san xuat thuong két hop cac
chtrc ning nhap/xuat dir liéu, dwa vao chan vao/ra (/O). Pau vao R/W diéu
khién cac chan vio/ra nay.

Trong hoat dong doc, chan I/O dong vai trd nhu dau ra dit liéu, tai tao noi
dung cua 6 nhé dugc chon. Trong hoat dong ghi, chan I/O la dau vao dir liéu, dir
lidu can ghi dugc dua vao day.

2.2. Cau triic té bao RAM
- RAM tinh

RAM tinh hinh 6.13 duogc ché tao theo céng nghé ECL (dung trong CMOS
va BiCMOS). Mdi bit nhé gdm c6 cac cong logic véi 6 transistor MOS. SRAM
1a bod nhé nhanh, viéc doc khong lam hiy ndi dung cua 6 nhé va thoi gian tham
nhap bang chu ky cta b nhd.nhung sram 1a mot noi luu

WL
Vag
Mz |b— | Ms
Q o FPPE] E )
T M, | Me
M| |_' _i M3
1
BL BL

Hinh 6.13: 6 transistor trong mdt 6 nhd ciia RAM tinh
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- RAM dong

RAM dong dung k¥ thuat MOS. Mbi bit nho gém mot transistor va mot tu
dién , hinh 6.14. Viéc ghi nh¢ dir liéu dua vao viéc duy tri dién tich nap vao tu
dién va nhu vay viéc doc mdt bit nhd lam ndi dung bit nay bi huy. Do vay sau
mbi 1an doc mot 6 nhd, bo phan didu khién bd nhé phai viét lai ndi dung 6 nhé
d6. Chu ky bd nh¢ ciing theo d6 ma it nhat 1a gap d6i thoi gian tham nhap 6 nhé.

Viéc luu giir thong tin trong bit nhd chi 1a tam thoi vi ty dién s& phong hét
dién tich da nap va nhu vay phai lam tuoi by nhé sau khoang thoi gian 2us. Viée
1am twoi duoc thuc hién véi tit ca cac 6 nhd trong bd nhé. Cong viée nay dugc
thuc hién tu dong bdi mot vi mach bd nho.

Hinh 6.14: 1 transistor va 1 tu dién trong mdt 6 nhé cia RAM dong

3. Mé rong dung lwgng bo nhé
- Muc tiéu: Trinh bay cdch mé rong dung lwong bé nhé bang cach mé rong dia
chi hoac dir liéu.

Trong thuc té nhidu tng dung mot chip nhé khong thé dap tmg duoc, do d6
viéc mo rong bd nhd va tang kich cd tir 1a mot van dé hét strc can thiét.
3.1. Phwong phap mé rong sé dwong dia chi

Gia st ta cAn md bd nhé ¢ dung lugng chua 32 tir 4 bit ma trong tay ta chi
c6 cac chip 16x4. Dé tao ra bd nhé c6 dung luong 32x4 ta s& két hop 2 chip
16x4. Cach két hop dugc minh hoa nhu hinh 6.15.



360

AE: o—e X
ABs o * * Bus
AB-, » » & dia
AB, » » & chi
AEB, » »
RIW ®
Az Ay AL Ag A; A A1 Ao
RN a0 RAN R AM-1
—# ~:  15xd o 1oxd
1105 140, TIO,1HC, 1R 110, 140, 1T,
F 3 3 r 3 - - f 3
DE;: o ; :
DB: o ¥ ];ES
DEI - ¥ ¥ lléL'I
DEn e ¥ &

Khodng dia chi: 0000 d€n 0111 - RAM-0
1000 dén 1111 -RAM-1
Téng 0000 dén 1111 - 32 iy

Hinh 6.15: Két hop hai chip 16x4 thanh 32x4

Mobi RAM dugc dung dé luu trir 16 tir 4 bit. 4 chan vao ra dir liéu (I/0) cua
mdi RAM duogc ndi chung mét bus dit liéu 4 dudng. Tai mot thoi diém chi cho
phép chon mot chip RAM dé khong nay sinh van dé tranh chép bus.

Vi tong dung luong ctia mo-dun nhé nay 1a 32x4 nén phai c6 32 dia chi
khac nhau, doi hoi dén 5 duong dia chi. Buong dia chi AB4 cung dé chon mot
trong hai RAM (qua dau vao CS) duoc doc ra hay ghi vao. 4 duong dia chi con
lai dung dé xac dinh mot trong 16 vi tri 6 nhd cuia chip RAM duoc chon.

3.2. Phwong phap mé rong sé dwong dir liéu

Gid st chung ta can mot bd nhd c6 thé luu trir duoc 16 tir 4 bit, nhung thuc
té ta chi c6 cac chip RAM 16x4 véi cac duong vao/ra (I/0) chung. D¢ giai quyét
van dé nay ta c6 thé két hop hai chip 16x4 lai voi nhau dé tao thanh mot b nhé
mong mudn. Hinh 6.16 minh hoa cach két hop nay.
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ABs i <y <
ABL g - . Bus
AB) o o 9 dia
ABo e * chi
R T N
=
I_ As A M A As An A1 Ao
B R AMLD RAW R AM-1
e 16xd i o 154
I, 1A I.-‘DLI.-‘CI‘.).:, Iy I.-‘E:’Iq Iy I.-‘E:)U
CE; » 1
DBE: o 4
DE: o 5
DB 3 Bus
DE: ¢ X '
DE) o x
DEo » *.

Khodng dia cH 0000 d€n 1111 (16 1)
kich @ bt 8 bit

T

4 bit cac clia mSi 4 bit thadp cla
i dutge lnu vd o mi b7 diige liia
trong RAW-O vado trong RAWM-1

Hinh 6.16: Két hop hai RAM 16x4 thanh mot mo-dun 16x8

Béi vi mbi chip chi ¢ thé luu trit 16 tir 4 bit nén ta c6 thé xem nhu dang sir
dung mdi chip dé luu trir phan nita tir. C6 nghia 1a RAM-0 chtra 4 bit cao cia
ting tir trong s6 16 tir, va RAM-1 chira 4 bit thap cta timg tir trong sd 16 tir. Mot
tlr c6 du 8 bit o mit tai cac diu ra cia RAM ndi véi bus dir liéu.

Nhu vay thi bt ¢ tir ndo trong s6 16 tir ciing dugc chon bang cach dua ma
dia chi tuong tng vao 4 duong cua bus dia chi. Piéu ndy c6 nghia 13, mot khi
dugc dat Ién bus dia chi, ma dia chi s€ dugc ap vao ca hai chip, sao cho mdi chip
dugc truy Xuét cung vi tri déng thoi. Khi ¢6 dia chi duoc chon, ta ¢6 thé doc
hodc ghi tai dia chi nay dudi sy diéu khién cia duong R/ W va duong CS chung.

-Pé doc thi R/W phai & muc cao, con CS & mirc thap. Piéu ndy lam cac
duong I/0O cia RAM hoat dong nhu dau ra. RAM-0 dit tr 4 bit duoc chon cua
no 1én 4 duong trén cua bus dit li¢u, RAM -1 dat tir 4 bit dugc chon cta n6 1én 4
duong dudi cua bus dir liéu. Lac nay bus dit li¢u da chira tir 8 bit hoan chinh
duoc chon.
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-Dé ghi thi R/W & muc thap va CS ciing & muc thap, lam cho cic dudong
I/O ctia RAM hoat dong nhu dau vao. Tir 8 bit can ghi dugc dat 1én bus dir li¢u,
4 bit cao s¢ dugc ghi vao vi tri da chon cia RAM-0 va 4 bit thép s€ duogc ghi vao
vi tri da chon cia RAM-O0.

4. Gii thigu 1C

- Muc tiéu: Phén biét cdc ho IC, wu nhuoc diém va ung dung cua no trong mach

4.1 Chip EPROM M2732A

Hién nay trén thi truong c6 nhiéu loai EPROM voéi dung luong va thoi gian
truy xuat khac nhau. IC 2732A 13 loai EPROM NOMS nho c6 dung lugng 4Kx8
hoat dong véi ngudn dién +5V trong sudt tién trinh van hanh binh thuong. Hinh
6.18 minh hoa so d6 chan va cac ché d6 hoat dong cua IC nay. IC M2732A ¢6 12
dAu vai dia chi va 8 dau ra dit liéu. Hai dau vao diéu khién 14 EvaGV,, . E 1a
dau vao cho phép cua chip, duoc sir dung dé dit thiét bi vao ché do co doi khi
ning lugng tiéu thyu giam. Chan GV, 1a dau vao hai muyc dich, c6 chiic ning phu
thudc vao ché do hoat dong cua thiét bi. G cho phép dau ra va duoc st dung dé
kiém soat viing dém dau ra dit liéu cua thiét bi, sao cho ¢ thé ndi thiét bi nay vai
bus dit liéu ctia bd vi xir Iy ma khong xay ra chanh chap bus. Vpp 1a dién thé lap
trinh d3t biét bat budc phai co trong subt giai doan lap trinh.

| vec a7 7 24fvVee
12 g AB[ 2 23 [ A8
i} <7,J::> AS[ 3 22 ] A9
Qo-a7 Ad [ 4 21001 A11
AO-AT1 A3 [l 5 20 [| GVpp
E —{ m2z7r32a A2[18  po7aza 19[1A10
A7 181 E
— AO[ 8 17 Q7
GVpp Qof[e 16 [] Q6
Q1 10 151 Q5
| Qz[ 11 14 [ Q4
Vss Vgg [l 12 131 Q3
(a) by SS

Ci¥a 58 &€ xéa
bang tia cifc im
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Dang E GVpp | Vpp Qo — Q7
D(_)C V||_ V||_ Vcc Dt héu ra
Chuong trinh Vi Pulse | Ve | Vcc | Dirliéu vao
Xac dmh V||_ V||_ Vcc Dt héu ra
Chu’orng trinh ham V|H Vpp Vcc Hi-Z
Chuan Vin X | Vee Hi-Z
(d)

Chi cha: V. = TTL LOW; V|y = TTL HIGH; X = Khdng quan tam;
Vep = 21V danh dinh
Hinh 6.18: (a) Ki hiéu logic cia EPROM M2732A;
(b) So d6 chén;
(c) Vo EPROM véi cira s6 tia tir ngoai;
(d) Ché d6 hoat dong cia EPROM M2732A
4.2 Chip EPROM M27C64A
IC EPROM M27C62A 1a loai EPROM c6 dung lugng 16n 8Kx8 va thoi
gian truy xuét 1a 150ns. Pay 1a loai EPROM dang pho bién trén thi trudng, c6
hai dang vo khac nhau dé nguoi dung cé thé chon lua tuy theo nhu cau. Hinh
6.19 minh hoa ky hi¢u logic va churc nang cua cac chan EPROM M27C64A.

Voo I l Vep
13 8
= >
AO-A12 Q0-Q7
P —qqQ m27ceaa
E —g
& —C
I Vss
Hinh 6.19
Churc nang cua cac chan
Ao — A bia chi ngd vao
Qo— Q7 Dit li€u ra
E Kich hoat chip
G Kich hoat ngo ra
P Chuong trinh
Vpp Cung cap chuong trinh
Vce Dién 4p cung cap
Vss Nhom
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Hinh 6.20: Ky hiéu logic cia EPROM va chtrc nang cac chan EPROM

M27C64A
Ché do hoat dong cuia EPROM M27C64A nhu bang hinh 6.21
Dang E G P Ag Vpp Qo— Q7
BQC V||_ V||_ V||-| X Vcc Dt héu ra
Khoa ng6 ra VL VH V1 X Vce Hi-Z
Chll'O’l’lg trinh ViU ViH V. Pulse X Vce Dir liéu vao
Xac dll’lh V||_ V||_ V|H X V|:>|:> Dt héu ra
Chuong trinh ham ViH X X X Vpp Hi-Z
Chuan Vin X X X | Ve Hi-Z
Tin hléu dlél’l V||_ V||_ V||-| V|D VCC Mé.
Hinh 6.21: Cac ché d6 hoat dong cia EPROM M27C64A
ey O o
P — L2 (D o]
=Sz s
4 D 32
A6 ] © 1 A8
A5 ] 49
A4l 1 A11
A3 NG
) Az[le M27CB4A 251G
M A1 ] ] A10
d AO ] 1E
NC [l 1Q7
Zhindang PLIZ 32 chdn Qo ] Q6
17
—N Mo @ T o
vF’F'{‘l L EBZVCC GG:L;'}DGBG
Al2[ 2 27 P L
AT 3 26fjne  Ghichma
AS[5 24 [ A9 DU = khéng ¥ dung
A4 6 23 At
A7 221G
A28 M27CB4A o A1
A1[e 20 E
A0 [ 10 19 fj Q7
Qo 11 18 [] Q6
Q112 17 Q5
Q213 16104 ) )
vgs [ 14 15 3 Chindang DIF 28 chdn

Hinh 6.22: Cac dang vo va so d6 chan tuong (mg
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4.3. 1IC SRAM MCM6264C

Mot loai IC SRAM thuc té hién dan c6 mat trén thi truong 1la MCM6264C
CMOS 8Kx8 véi chu ky doc va chu ky ghi 1a 12ns, cong suit tiéu thu ¢ ché do
standby chi 13 100mW. So d6 chan va hinh dang cta IC nay dwoc minh hoa
trong hinh 6.23.

e 2y
gz 2[W
il xslE
wle x4
P PACKAGE B %[ &
NOMLPLASTIC M zlM
casemog0r Y
ife oMo
My ald
J PACKAGE Wi 8o
200 MIL SOJ | KT ]
CASE 810803 o o fow
o7y | K I+
Ve [[14 15 003

&) [b)

Hinh 6.23:  (a) 2 loai hinh dang MCM6264C
(b) so d6 chan cia MCM6264C
CAu triic bén trong ctia IC SRAM nhu hinh 6.23. O day c6 13 dau vao dja
chi va 8 dudng vao/ra dir liéu. 4 dau vao diéu khién quyét dinh ché d6 van hanh
ctia thiét bi, theo nhu bang cac ché do hoat dong hinh 6.24.
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a7 —— ] - 256 ROWS x 372
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DCF
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Hinh 6.24: Cau tric bén trong ciia IC SRAM MCM6264C

Bing ché d hoat dong

E\g |G |W Dang Dong dién Vcc| NgoOra Chu ky
H| X | X | X | Khong chon Isg1, lsB2 High-Z -
X | L | X | X | Khong chon Isg1, lsB2 High-Z -
L|H|H| H | Khoéangdra lcca High-Z -
LIH|L]|H Doc lcca Dour Chu ky doc
LIH|X|L Ghi lcca High-Z Chu ky ghi
(a)
Tén cac chan
Ag—Aieciiiiiin bia chi ngd vao
DQo—-DQs ... ..... Dt li¢u ngod Véo/rq
W Kich hoat viét
G, Kich hoat ngo ra
E_l, = Kich hoat chip
Vee i, Nguén céap (+5V)
Vss .............................. Nguén ov
(b)
Hinh 6.25:  (a) Bang ché d¢ hoat dong ,(b) Tén cac chan




367

DPau vao W ciing chinh 1a dau vao R/W. W ¢ muc thap cho phép ghi dir
liéu vao RAM, véi diéu kién RAM nay dugc chon cd hai dau vao E déu tich
cuc. W & mirc cao s& cho phép hoat dong doc, mién 1a linh kién phai duoc
chon va bd dém dau ra duoc kich hoat béng G = LOW. Khi khong dugc chon
linh kién nay s& tr& vao ché do ning luong thap, va khong co6 dau vao nao cb
hiéu luec.

4.4. 1C DRAM TMS44100
Hién nang trén thi truong dang c6 mat I[C DRAM TMS44100 4Mx1 cua

hang Texas Intruments. So d6 chan va chirc ning cia cac chan duoc minh hoa ¢
hinh 6.26.

o]+ Y 2] vss chi'c nang cdc chin
%E i 23 %gﬁ AD-A10 | Address Inputs
MC [ 4 23 Ne CAS Column-Addrass Strobe
a0 ]s 22 ] am D Data In
NG Mo Connection
a0] s 18] a8 Q Diata Out
a1 10 17] a7 RAS Row-address Strobe
A2 16 ] A6 W Vrite Enable
aslfrz  1sl]As Vee 5-V or 3.3-V Supply
Vee L] 13 140 ] a4 Vas Ground

Hinh 6.26a: So d6 chan va chiic ning cac chin DRAM MTS44100

RAS GCAS W

| Timingand Control |
1

AD h,
Ad 8 y Column Decode
A
*| column- Sense Amplifiers :“ 16
s r
* ﬂédud"'::: 128K Array 128K Array
- R Data-
AlD - 128K Array o 128K Array i In |s—D
16 ] o Reg.
L : w : Buffers
L] o - 10of 16
16% . = 15 Selection Data-
Row- Hied Out = Q
*| Address € Fy Req.
«| Buffers e
d
_— e
! 128K Array 128K Array
10

Hinh 6.26b: La so dd cdu trac bén trong ctia IC DRAM TMS44100.
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Mot mang 6 nhé sip xép thanh 2048 hang x 2048 cot. BO giai ma dia chi,
do mdi 1an chi chon médt hang nén c6 thé xem day nhu 13 b giai ma 1 trong
2048. Do cac duong dia chi duogc ddn kénh nén toan bo 22 bit dja chi khong thé
xuét hién cung mdt lac. Mot diéu luu v 1a, & day chi c6 11 duong dia chi va
chung phai di dén ca thanh ghi dia chi hang 14n thanh ghi dia chi c6t. Mdi thanh
ghi dia chi chira mot ntra dia chi 22 bit. Thanh ghi hang luu trtr ntra trén, thanh
ghi cot luu trit nira dudi. Hai dau vao xung chon (strobe) rit quan trong chi phdi
thoi diém thong tin dia chi dugc chét lai. Pau vao chon dia chi hang RAS dém
nhip thanh ghi dia chi hang 11 bit. Pau vao chon dia chi cot CAS dém nhip
thanh ghi dia chi cot 11 bit.

Bduvdo 1 . ‘ —
dia cHi .< Eda chi hdng >< Efa chit c&t
RAS j

tes tos
- i _ i
CAS 1
tIII 1:1 t'g t3

Hinh 6.27: Biéu do thoi gian ctia RAS va CAS

Mot dia chi 22 bit dugc 4p vao DRAM nay qua 2 budc, st dung

RAS va CAS. Ban dau ca RAS 1an CAS déu ¢ muc cao (hinh 6.27).
Tai thoi diém to, dia chi hang 11 bit (A dén Az) duoc ap vao dau vao dia
chi. Sau thoi gian cho phép tRS can thiét dé dat thanh ghi dja chi hang, dau
vao RAS bi day xudng thap tai thoi diém t;. NGT (chuyén trang thai trén sudn
xudng cua tin hiéu) nap dia chi hang vao thanh ghi dia chi hang sao cho tir
Au1 dén Az lac ndy xuat hién tai dau vao bo giai ma hang. RAS ¢ mirc thap con
cho phép bo giai ma hang, hau co thé giai ma dia chi hang va chon duogc 1 hang
trong mang.

Tai toi diém t,, dia chi cot 11 bit (tir Ao dén A1o) duge ap vao dau vao dia
chi. Tai thoi diém t; dau vao CAS xuéng thép dé nap dia chi cot vao thanh ghi
dia chi cot, vay la co thé tién hanh hoat dong doc hay ghi trén 6 nhd d6 nhu trong
RAM tinh.
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 6

+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém, cdu triic va théng sé giita cdc mach
cia RAM tinh va RAM dong, hiéu duoc chire nang cua cac ho cua IC
+ Ve ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngé vao — ra cua IC, ldp rdp mét sé mach co ban, ...
+ Vé thdi d3: Bam bdo an todn va vé sinh cong nghiép.

+ Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trac nghiém.
+ Vé ky nang: Ddnh gid kj ndang thwe hanh do dwoc cdc théng sé trong mach
dién theo yéu cdu cia bai, ldp rdp mét sé6 mach co ban
+ Thdi do: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 7
KY THUAT ADC - DAC
Ma bai: MD28- 07

Gioi thiéu

Trong tw nhién da phan cdc nguon tin hiéu thuong la dang twong tu
(Analog) dé hé thong sé cé thé xir Iy dwoc cdc tin hiéu ndy can thiét phai chuyén
doi chiing sang tin hiéu sé (ADC). Sau khi tinh todn, xir 1y xong can thiét phdi
chuyén déi cdc tin hiéu nay tie tin hiéu sé vé lai twong tw (DAC).
Muc tiéu:
- Trinh bay duogc ciu tao, nguyén ly hoat dong, pham vi tng dung cac bo bd
chuyén doi A/D va D/A.
- Néu duoc mot s6 IC chuyén doi thong dung va ing dung cia ching
- Po kiém, xac dinh 18i chinh x4ac mét loai IC chuyén doi thong dung
- Reén luyén tinh tu duy va tac phong cong nghiép
Noi dung

1. Mach chuyén d6i s6 sang twong tw (DAC)

- Muc tiéu:Néu dwoc nhitng g dung ciia chuyén doi DAC, cdc théng sé (
dé phan gidi, d¢ chinh xdc, sai s6,...), sw chuyén doi ciia mach ding nguon
va dién tro.

1.1. Tong qua vé chuyén d6i DAC

Trong k¥ thuat s, ta théy dai luong $6 ¢6 gia tri xac dinh la mdt trong hai
kha ning 1 0 hodc 1, cao hay thp, dung hodc sai, vv... Trong thuc té chung ta
thay rang mot dai luong s6 (chiang han muc dién thé) thuc ra co thé c6 mot gia tri
bat ky nam trong khoang xac dinh va ta dinh rd cac gia tri trong pham vi xac
dinh s& c6 chung gia tri dang sb.

Vi du: Véi logic TTL ta co: Tu OV dén 0,8V 1a muc logic 0, tor 2V dén 5V
1a murc logic 1

Nhu vay thi bat ky mirc dién thé nao nam trong khoang 0 — 0,8V déu mang
gia tri sb 1a logic 0, con moi dién thé ndm trong khoang 2 — 5V déu duoc gan gia
tri s 1a 1.

Nguoc lai trong k¥ thuat tuong tu, dai lugng tuong tu co thé léy gia tri bat
ky trong mot khoang gia tri lién tuc. Va diéu quan trong hon nita 1a gia tri chinh
xéac cua dai luong twong tu 13 1a yéu té quan trong.

Hau hét trong tu nhién déu 1a cac dai luong tuong tu nhu nhiét do, ap Suét,
cuong do anh sang, ... Do d6 mudn xtr Iy trong mot hé théng ki thuat sb, ta phai
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chuyén dbi sang dang dai lugng s6 mai c6 thé xir Iy va didu khién cac hé thdng
dugc. Va nguoc lai c6 nhitng hé théng tuong tu can duge diéu khién ching ta
cling phai chuyén doi tir sé sang twong tu. Trong phan nay chung ta s& tim hiéu
vé qua trinh chuyén doi tir sb sang tuong tu -DAC (Digital to Analog Converter).

Chuyén d6i sd sang twong ty 1a tién trinh 1dy mot gia tri duoc biéu dién
dudi dang ma sd ( digital code ) va chuyén ddi n6 thanh mirc dién thé hoic dong
dién ti 1& v6i gia tri s6. Hinh 7.1 minh hoa so dd khéi ciia mot bo chuyén dbi
DAC.

Vdd
1
Binary | _| ‘2??1'3?
input | — DAC g
] 1 output
e

Hinh 7.1: So d0 khéi cia mot DAC
1.2. Thong s6 k¥ thuét ciia bd chuyén ddi DAC
1.2.1 D¢ phan giai

Do phan giai (resolution) cta bo bién d6i DAC duoc dinh nghia 1 thay d6i
nho nhat co thé xay ra ¢ dau ra tuong tu boi két qua ctia mot thay doi ¢ dau vao
50.

P phan giai cia DAC phu thudc vao so bit, do d6 cac nha ché tao thuong
an dinh do phan giai cia DAC & dang s6 bit. DAC 10 bit c6 do phan giai tinh
hon DAC 8 bit. DAC c6 cang nhiéu bit thi d6 phan giai cang tinh hon.

Do phan giai luén bang trong sb ciia LSB. Con goi 1a kich thudc bac thang
(step size), vi d6 1a khoang thay doi cua Vout khi gia tri ctia dau vao sb thay doi
tor budc nay sang budc khac.
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BEdy thang [ ce dai 15%

oV *\W JI

—_—
thi gian

D0 phan giai = kich bac thang = 1V
Hinh 7.2 Dang song bac thang ctia mot DAC

Dang song bac thang (hinh 7.2) ¢6 16 mirc voi 16 thang thai dau vao nhung
chi c6 15 bac gitra mirc 0 va muc cuc dai. V&i DAC c6 N bit thi téng s6 miurc
khéc nhau s& 1a 2N, va tong s6 bac sé& 1a 2N — 1.
- Do d6 d6 phan giai bang voi hé sb ty 18 trong mdi quan hé giita dau vao va dau
ra cua DAC.

Pdu ra twong ty = K x dau vao s6

+ V6i K 1a mire dién thé (hodc cudng d6 dong dién) & mdi bac.
- Nhu vay ta c6 cong thirc tinh d§ phan giai nhu sau:

Do phan giai K = zNAfS 7 X100% (7.1)

Vi :
- A¢. 13 dAu ra cyc dai ( day thang )
- N 1a s6 bit
- K: 1a muc dién thé (hodc cuong do dong dién) & mdi bac.
- Néu tinh theo phan trim ta c6 cong thirc nhu sau:
%L = A x1009% (7.2)
Afs
Trong do:
- % B: % d6 phan giai cia DAC
- A : Kich thudc bac thang
- A Pau ra cuc dai ( day thang)
Vidu : Nhu hinh 7.1, ta co :

_ %ﬁ:Ai x1009

fs
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= % x100% =6,67%
Vidu 1: Mot ADC 10 bit co6 kich thudce bac thang = 10mV. Hay xac dinh dién
thé dau ra cyc dai ( day thang ) va ty 1& % do phan giai.
Giai:
DAC c6 10 bit néntaco
S6 bac 12 21— 1 = 1023 bac
V&i mdi bac 1a 10mV nén dau ra cuc dai s& 1a 10mVx1023 = 10.23V

A 10mv
% =— x100% = x1009% =0,1%
. 10,23mV

- Tir vi du trén cho thdy ty 1& phan trim do phan giai giam di khi s6 bit ddu vao
tang 1én. Do d6 ta con tinh dugc % do phan giai theo cong thirc:

%[ = ﬁ x100% (7.3)

( V6i ma dau vao nhi phan N bit ta c6 tong s bac 1a 2N — 1 bac).

1.2.2 D¢ chinh xac
- C6 nhiéu cach danh gia do chinh xac. Hai cach thong dung nhat 13 sai s6 toan
thang (full scale error) va sai s tuyén tinh (linearity error) thuong dugc biéu
bién ¢ dang phan trim dau ra cyc dai (day thang) cia bo chuyén doi.

- Sai s0 toan thang 1a khoang 1éch t6i da ¢ dau ra DAC so véi gia tri du kién (ly
tudng), dugc biéu dién ¢ dang phan tram.

- Sai s tuyén tinh 1a khoang léch t6i da & kich thudc bac thang so véi kich
thudc bac thang 1y twong. Piéu quan trong ciia mot DAC 1a d chinh xac va do
phan giai phai tuong thich véi nhau.

1.2.3 Sai s6 léch

- Theo 1y tudng thi dau ra ciia DAC s& 1a 0V khi tat ca ddu vao nhi phan toan 13
bit 0. Tuy nhién trén thuc té thi méc dién thé ra cho truong hop nay sé rat nho,
goi 1a sai sO léch ( offset error). Sai s6 nay néu khong diéu chinh thi s& dugc
cong vao dau ra DAC du kién trong tat ca cac truong hop.

- Nhiéu DAC c6 tinh niang diéu chinh sai s6 1éch & bén ngoai, s& cho phép chiing
ta triét tiéu do léch nay bang cach ap moi bit 0 & dau vao DAC va theo ddi dau
ra. Khi d6 ta diéu chinh chiét ap diéu chinh d6 léch cho dén khi nao dau ra bang
oV.

1.2.4 Thoi gian 6n dinh

- Thoi gian 6n dinh (settling time) 1a thoi gian can thiét dé dau ra DAC di tur
zero dén bac thang cao nhat khi dau vao nhi phan bién thién tir chudi bit toan 0
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dén chudi bit toan 1a 1. Thuc té thoi gian 6n dinh 14 thoi gian dé dau vao DAC 6n
dinh trong pham vi +1/2 kich thudc bac thang (d0 phan giai) cua gia tri cudi
cung.

- Vi du: Mot DAC c6 do phan giai 10mV thi thoi gian on dinh duoc do 1a thoi
gian d4u ra can c6 dé 6n dinh trong pham vi 5mV cua gia tri ddy thang.

Thoi gian 6n dinh c6 gia tri bién thién trong khoang 50ns dén 10ns. DAC véi dau
ra dong co thoi gian 6n dinh ngin hon thoi gian 6n dinh ciia DAC ¢6 dau ra dién
thé.

1.2.5 Trang thai don di¢u

- DAC c¢6 tinh chat don diéu ( monotonic) néu dau ra cua nd ting khi dau vao
nhi phan tang dan tir gia tri ndy 1én gia tri ké tiép. Noi cach khac 1a dau ra bac
thang s& khong co bac di xudng khi dau vao nhi phan ting dan tir zero dén day
thang.

Ti s6 phu thudc dong:

- DAC chit luong cao yéu cu su anh huong ciia bién thién dién 4p nguoén ddi
v6i dién ap dau ra vo cung nho. Ti s6 phu thudc ngudn 1a ti sd bién thién muc
dién ap dau ra voi bién thién dién 4p ngudn gay ra nd. Ngoai cac thong sé trén
chung ta cAn phai quan tdm dén céc thong s6 khac cia mot DAC khi sir dung
nhu: cdc muc logic cao, thép, dién trd, dién dung, ctia dau vao; dai rong, dién trd,
dién dung cua dau ra; hé sb nhiét, ...

1.3. Mach DAC dung dién tré c6 tri s6 khac nhau

- Hinh 7.3 13 so d6 mach ctia mot mach DAC 4 bit dung dién tré va bd khuéch
dai dao. Bon dau vao A, B, C, D c6 gia tri gia dinh 1an lugt 12 OV va 5V.

b, LSB by b, b, MSB
cif 5 T3 oo L
A FA FA FA e
N Y SN SU E e

Hinh 7.3 DAC dung dién trd tri s khac nhau.
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- Bo khuéch dai thuat toan (Operational Amplifier — Op Amp) dugc dung lam bo
cong dao cho tong trong s ctia bén mirc dién thé vao.

—(2"'b,_, +2" b +....+ 20, + b,V .R

Taco: Yo=—Rel= iR = (1.3)
- Néu R = R thi

V, =Rl = —(2"b,, + 2”‘2§n+1 ..... +2b, +b,)V, (7.4)
Thi du:

1/ Khi s6 nhi phan 12 0000 thi Vo =0
1111 thi Vo = -15V,/8
2/ V&i V=5V, R = Re ta ¢6 bang két qua nhu Bang 7.4 :

b3 b2 bl bo VO (V)
0 0 0 0 | 0<LSB
0 0 0 1 | -0,625
0 0 1 0 | -1,25
0 0 1 1 | -1,875
0 1 0 0| -25
0 1 0 1 | -3,125
0 1 1 0 | -3,75
0 1 1 1 | -4,375
1 0 0 0| -5
1 0 0 1 | -5,625
1 0 1 0 | -6,25
1 0 1 1 | -6,875
-7,5
1 1 0 0 8125
1 1 0 1
1110 8P
1 1 1 1 -9,375 < Full scale
(Ves)
Bang 7.4

- Po phan giai cia mach DAC hinh 7.3 bang véi trong s ctia LSB, nghia 13
bang x 5V = 0.625V. Nhin vao bang 7.4 ta thdy dau ra twong ty ting 0.625V khi
sb nhi phan & dau vao tang 1én magt bac.
Vidu2:

a. Xac dinh trong s6 ctia mdi bit dau vao & hinh 7.3
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b. Thay d6i Rf thanh 500W. Xac dinh dau ra cuc dai day thang.

Giai:

a. MSB chuyén di voi mirc khuéch dai = 1 nén trong s cta nd ¢ dau ra la
5V. Tuong ty nhu vay ta tinh dugc céac trong sb cua céac bit diu vao nhu sau:

MSB . 5V

MSB thit 2 © 2.5V (giam di 1/2)
MSB tht 3 : 1.25V (giam di 1/4)
MSB tha 4 (LSB) : 0.625V (giam di 1/8)

b. Néu R = 500W giam theo thtra s6 2, nén mdi trong s6 dau vao s& nho
hon 2 1an so véi gia tri tinh & trén. Do d6 dau ra cuc dai ( ddy thang) s& giam
theo cung thura sb, con lai: -9.375/2 = -4.6875V
1.4. Mach DAC sir dung nguon dong

Trong céc thiét bi k¥ thuat s6 d6i lac cling doi hoi qua trinh diéu khién bang
dong dién. Do d6 ngudi ta di tao ra cac DAC voi ngd ra dong dé dap tng yéu
cau d6. Hinh 7.5 1a mot DAC véi ngd ra dong tuwong tu ty 1& véi dau vao nhi
phan. Mach DAC nay 4 bit, c6 4 dudng dan dong song song mdi dudng c6 mot
chuyén mach diéu khién. Trang thai cia mdi chuyén mach bi chi phéi béi mirc
logic dau vao nhi phén.

+%pep

R 2R 4R B8R
: I Io Lo
. El 4 l & l chiyén mach déng

! | Tonr
1 ! _’
' ! Ry,
L
WEE L=EE
3 32 El El:l
8 S

Bduvicnhi phdn (0 hodc 1)

Hinh 7.5: DAC c6 dau ra dong co ban
- Dong chay qua mdi dudng 1a do murc dién thé quy chiéu Vrer va gia tri dién tro
trong duong dan quyét dinh. Gia tri dién trd ¢ trong sb theo co s6 2, nén cudng
d6 dong dién ciing co trong s theo hé sb 2 va tong cuong d6 dong dién ra lo s&
1a tong cac dong ciia cac nhéanh.
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, o1 |
lo=B,1;B, 2+B,2+B, 2(75)

V
Vily === (7.6)
R
- DAC véi dau dong ra c6 thé chuyén thanh DAC cé dau ra dién thé bang cach
dung bo khuéch dai thuat toan (Op-Amp) nhu hinh 7.6.

RE
E— NN —

—p

IF = IOUT

louT
—_—
[ W
\ 5 oout
* *
%/

Hinh 7.6: N6i v6i bo chuyén d6i dong thanh dién thé
- O hinh trén lgra tir DAC phai nbi dén dau vao “ — ” ctiia bo khuéch dai thuat
toan. Hoi tiép am cua bo khuéch dai thuat toan budc dong lp phai chay qua RF va
tao dién &p ngod ra Vo va dugc tinh theo cong thuc:

V. =—1,R. (7.7)

Do d6 Vo s& 13 murc dién thé twong tu, ty 1é v6i dau vao nhi phan ctia DAC.
1.5. Mach ADC dung dién tré R va 2R

Mach DAC ta vira khao sat sir dung dién tr& co trong s6 nhi phan tao trong
s6 thich hop cho ting bit vao. Tuy nhién c6 nhiéu han ché trong thuc té. Han ché
16n nhét d6 1a khoang cach chénh léch dang ké ¢ gia tri dién tro giita LSB va
MSB, nhét 1a trong cac DAC c6 d¢ phan giai cao (nhiéu bit). Vi du néu dién tro
MSB = 1k trong DAC 12 bit, thi dién tré' LSB s& c6 gia tri trén 2M. Diéu nay rat
kho cho viéc ché tao cac IC co do bién thién rong vé dién tré dé co thé duy tri ty
1¢ chinh xac.

Pé khic phuc dugc nhuoc diém nay, nguoi ta da tim ra mdt mach DAC dép
ung duoc yéu cau d6 1a mach DAC mang R/2R ladder. Céc di¢n tré trong mach
nay chi bién thién trong khoang tir 2 dén 1. Hinh 7.6 1a mot mach DAC R/2R
ladder co ban.




378

== 1=+ 1 &

2R
NN
2R [-
D 0 2 > Vour
2], e

AN

L

-
- i e a4
AA——C

I

n

- - ——— -y

- -

e

A NN t
4‘0 % 0 ¢o
Bo B, B, B,

(LSB) (MSB)

Hinh 7.6: DAC R/2R ladder co ban

- Tur hinh 7.6 ta thiy duoc cach sip xép cac dién trd chi ¢6 hai gid tri duge st
dung 1a R va 2R. Dong | phu thudc vao vi tri cta 4 chuyén mach, dau vao nhi
phan BoB1B,Bs chi phdi trang thai ctia cic chuyén mach nay. Dong ra lo dugc
phép chay qua bd bién d6i dong thanh dién (Op-Amp) dé bién dong thanh dién
thé ra Vo. Dién thé ngd ra Vo dugc tinh theo cong thirc:

v = Ve o B (7.8)

° 8

- V6i B la gid tri dau vao nhi phdn, bién thién tir 0000 (0) dén 1111(15)
Vi du 3: Gia st VREF = 5V cta DAC & hinh 7.6. Tinh d6 phan giai va dau ra
cuc dai cua DAC nay?

Giai
- P phan giai bang véi trong sd ciia LSB, ta xac dinh trong sé LSB bang cach
gan B = 0001, = 1. Theo cong thirc (7.9), ta co:

—V

_ REF
D0 phan giai =———xB

:M — 0,625

- Pau ra cuc dai xac dinh dugc khi B= 1111, = 15,. Ap dung cong thire (7.9) ta
co:
~ —5x15

Pau ra cuc dai — )

=—9,376V
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2. Mach chuyén déi twong tw sang s6 (ADC)
- Muc tiéu: Trinh bay nhitng ting dung cua chuyén doi ADC, cdc théng s6 (
dé phan giai, dé chinh xdc, sai $6,...), sw chuyén doi ciia mach ding dién ap
tham chiéu dang séng bdc thang, mach chuyén déi song song.
2.1. Tong quat vé chuyén déi ADC
2.1.1. Giéi thiéu

B6 chuyén ddi twong tu sang s6 — ADC (Analog to Digital Converter) lay
mure dién thé vao twong tu sau d6 mot thoi gian sé sinh ra méa dau ra dang s6 biéu
dién dau vao twong ty. Tién trinh bién doi A/D thudng phirc tap va mat nhiéu
thoi gian hon tién trinh chuyén d6i D/A. Do d6 ¢6 nhiéu phuwong phap khac nhau
dé chuyén ddi tir twong tu sang s6. Hinh v& 7.7 1a so d6 khdi caa mot 1ép ADC
don gian.

o 1 £nh START l |
A
Cl-:-ckl I I | I |

B& so sdnh BCO

(End OF
ANy Cornversion -
fin hidu bdo ket
Thanh thitc qué trinh
gh chuy€n d8i)

Vax

I

Ké€tqud dang 56

Hinh 7.7: So d6 tong quat ctia mdt 16p ADC

Hoat dong co ban cua 16p ADC thudc loai nay nhu sau:

- Xung 1énh START khoi doing su hoat dong cua hé théng.

- Xung Clock quyét dinh bd diéu khién lién tuc chinh stra s6 nhi phan luu
trong thanh ghi.

- S6 nhi phan trong thanh ghi dugc DAC chuyén d6i thanh mirc dién thé
tuong tw VAX.

- B0 so sanh so sanh Vax voi dau vao truong tu VA. Néu Vax < Va dau ra
cia bd so sanh 1én muc cao. Néu Vax > Va it nhat bang mot khoang Vi (dién
thé ngudng), dau ra ciia bd so sanh s& xudng mirc thap va ngimg tién trinh bién
d6i s6 nhi phan o thanh ghi. Tai thoi diém nay Vax xap xi Va. gid dtri nhi phan ¢
thanh ghi 13 dai luong s6 tuong duong Vax va ciing 1a dai luong s twong duong
V,, trong gi6i han d6 phéan giai va do chinh xac ctia hé thong.
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- Logic diéu khién kich hoat tin hiéu ECO khi chu ky chuyén d6i két thac.

Tién trinh nay co thé c6 nhiéu thay ddi ddi véi mot sb loai ADC khéc, chu
yéu 13 su khac nhau & cach thirc bo diéu khién stra doi s6 nhi phan trong thanh
ghi.
2.1.2. Cac chi tiéu ky thuét chii yéu ciia ADC

- D6 phan giai

Do phan gai cua mot ADC biéu thi bﬁng sb bit cta tin hiéu sb dau ra. S6
lwgng bit nhiéu sai s6 lwong tir cang nho, d6 chinh xac cang cao.

- Dai dong, dién tré dau vao.

Mirc logic cuia tin hiéu s6 dau ra va kha niang chiu tai (n6i vao dau vao).

- Po chinh xéc tuong ddi

Néu ly tuong hoa thi tat ca cac diém chuyén doi phai nam trén mot duong
thang. PO chinh xac twong d6i 13 sai s6 ciia cac diém chuyén doi thuc té so véi
ddc tuyén chuyén d6i 1y tuong. Ngoai ra con yéu cau ADC khong bi mét bit
trong toan by pham vi cong tac.

- Toc d6 chuyén d6i

Toc d6 chuyén d6i duge xac dinh thoi gian boi thoi gian can thiét hoan
thanh mot 1an chuyén d6i A/D. Thoi gian ndy tinh tir khi xuét hién tin hiéu diéu
khién chuyén d6i dén khi tin hiéu s6 dau ra di on dinh.

- Hé s6 nhiét do

Hé s6 nhiét d6 1a bién thién twong ddi tin hiéu sé dau ra khi nhiét d6 bién
d6i 10C trong pham vi nhiét do cong tac cho ph ép véi diéu kién mirc twong tu
dau vao khong doi.

- Ti s6 phu thudc cong suit

Gia sir dién ap tuong ty dau vao khong doi, néu ngudn cung cap cho ADC
bién thién ma anh hudéng dén tin hidu sd dau ra cang 16n thi ti s6 phu thudc
ngudn cang 16n.

- Cong suit tiéu hao.
2.2. Van dé lay miu va giir

Qua trinh chuyén d6i A/D nhin chung duoc thyc hién qua 4 budc co ban, d6
la: 1dy mau; nhé mau; lugng tir hda va ma héa. Cac bude d6 luon ludn két hop
v6i nhau trong mot qua trinh théng nhat.
2.2.1 Pinh ly 1y miu

];)é)i voi tin hi¢u tuong tu V, thi tin hi¢u lé},/ m?u} Vs sau qué trinh 14y mau
c6 thé khoi phuc trd lai Vi, mét cach trung thyc néu diéu kién sau day thdéa man:
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f>2f

Trong do6:

- fs : tan sd lay mau

- fmax : 12 gi6i han trén cua giai tan s6 twong tu
Hinh 7.8: Biéu dién cach 14y mau tin hiéu twong ty dau vao. Néu biéu thuc (7.8)
duoc thoa man thi ta c6 thé dung bo tu loc thong thép dé khoi phuc V, tir Vs.

Vi mdi 1an chuyén doi dién 4ap 14y mau thanh tin hiéu sb twong tng déu can
c6 mot thoi gian nhat dinh nén phai nhé miu trong mot khoang thoi gian can
thiét sau mdi 1an lay mau. Pién ap tuong ty dau vao dugc thuc hién chuyén doi
A/D trén thuc té 1a gia tri VI dai dién, gia tri nay 1a két qua ctia mdi 1an lay mau.

]
I, *
\/

(7.9)

X

3 i
] L)

Hinh 7.8: Lay mau tin hiéu twong ty dau vao

2.2.2 Lugng tir héa va ma hoa

Tin hiéu s6 khong nhitng roi rac trong thoi gian ma con khong lién tuc
trong bién doi gia tri. Mot gia tri bat ky cta tin hiéu sd déu phai biéu thi bang boi
) nguyen lan gia tr1 don vi nao do, gia tri nay 1a nho nhét duoc chon. Nghia la
néu dung tin hiéu sd biéu thi dién ap lay mau thi phai bat dién ap ldy mau hoa
thanh boi s6 nguyén lan gia tri don vi. Qua trinh nay goi 1a lwong tir héa. Pon vi
duoc chon theo qui dinh nay goi 1a don vi lugng tr, ki hiéu D. Nhu vay gia tri bit
1 ctia LSB tin hiéu sb bﬁng D. Vi¢c dung ma nhi phan biéu thi gia tri tin hiéu )
la m& héa. Ma nhi phan c6 duoc sau qua trinh trén chinh 13 tin hiéu dau ra cua
chuyén doi A/D.
2.2.3 Mach lay miu va nhé miu
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Khi nbi truc tiép dién thé tuong tu voi dau vao ctia ADC, tién trinh bién di
c6 thé bi tac dong nguoc néu dién thé tuong tu thay doi trong tién trinh bién ddi.
Ta c6 thé cai thién tinh 6n dinh cua tién trinh chuyén d6i bang cach st dung
mach 14y mau va nhé mau dé ghi nhé dién thé tuong tu khong doi trong khi chu
ky chuyén ddi dién ra. Hinh 7.9 13 mét so d6 ctia mach 14y mau va nhé mau.
Béuvio difu khidn
dang 55

&‘7_ jm ddu

T vio cia
Bduvio ADC
fudng o

Hinh 7.9: Manh 1ay mau va nhé mau

Khi dau vao diéu khién = 1 luc ndy chuyén mach déng mach & ché do lay
mau. Khi ddu vao diéu khién = 0 ltc nay chuyén mach hd mach ché do giit mau

Chuyén mach dugc dong mdt thoi gian du dai dé tu C nap dén gia tri1 dong
dién cua tin hi¢u tuong ty. Vi du néu chuyén mach dugc dong tai thot diém t0 thi
dau ra A; s& nap nhanh tu Cy Ién dén dién thé tuong tu V. khi chuyén mach mo
thi tu Ch s& duy tri dién thé nay dé dau ra cia A, cung cap muc dién thé nay cho
ADC. B6 khuéch dai dém A, dit tr& khang cao tai dau vao nham khong xa di¢n
thé tu mot cach dang ké trong thoi gian chuyén d6i cuia ADC do d6 ADC chu
yéu s& nhan duoc dién thé DC vao, tirc 1a Vo.

Trong thyuc té ngudi ta sir dung vi mach LF198 (hinh 7.10) 1a mach S/H tich
hop co thoi gian thu nhan dir lidu tiéu biéu 1a 4ms Gmg voéi Ch = lOOOpF va
20ms tmg vo1 Cp = 0.01mF. Tin hiéu may tinh sau d6 s& m& chuyén mach dé cho
phép Ci, duy tri gia tri ciia né va cung cdp mirc dién thé twong tu twong ddi 6n
dinh tai dau ra A,.




5V

ov

383

ANALOG INPUT (3—3

SAMPLE
[
LoGIC
INPUT —
HOLD

Hinh 7.10: So dd chan ctia LF198

2.3. Mach ADC dung dién ap tham chiéu nic thang

2.3.1 So’ d6 khoi

Phién ban don gian nhat ciia 16p ADC & hinh 7.7 st dung b dém nhi phan
lam thanh ghi va cho phép xung nhip day bo dém ting mdi mot bude, cho dén
khi Vax > Va. Day goi 1a ADC song dang bac thang, vi dang song tai Vax €O

tung bac di 1én. Ngudi ta con goi la ADC loai bd dém.
Hinh 7.11: L& so d6 biéu dién mot ADC dang song bac thang.

Analog
input

Céc thanh phan ctia DAC dang song bac thang hinh 7.11 gdm: mot bo dém,
mot DAC, mot bd so sdnh tuong tu, mot cé)ng NAND 3 ngo vao diéu khién. Pau
ra ctia bd so sanh dung lam tin hiéu EOC (End Of Conversion — két thic chuyén

d61).

Biém 14y

#
man

Hinh 7.11: DAC dang song bac thang

2.3.2 Hoat dong cia bo ADC dang song bac thang
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Gia st VA, tirc mic dién thé can chuyén ddi 1a duong thi tién trinh hoat
dong dién ra nhu sau:

- Xung Khdi Bong duoc dua vao dé Reset bo dém vé 0. Mtic cao ciia xung
Khéi Dong cam khong cho xung nhip di qua cong AND vao bo dém.

-Néu dau ctia DAC toan bit 0 thi dau ra cuia DAC s& 1a Vax= OV.
Vi Va>Vax nén dau ra bd so sanh EQC s& 1én mie cao.

- Khi xung Khéi Dong vé thap thi cong AND cho phép xung nhip di qua
cong nay va vao bo dém.

-Khi gia tri bd dém tang 1én thi dau ra DAC 13 Vax sé ting mdi lan mdi
bac, nhu minh hoa hinh 7.11.

- Tién trinh ct tiép tuc cho dén khi Vax 1én dén bic vuot qua Va mot
khoang =Vr. Tai thoi diém ndy ngd ra ciia bd so sanh EOC vé thap va cam
khong cho xung nhip di vao bo dém nén bo dém s& ngimg dém.

Tién trinh chuyén ddi hoan tat khi tin hiéu EOC chuyén tir trang thai cao
xudng thap va ndi dung ciia bd dém 1a bicu thi dang s6 cua dién ap twong ty vao
V.

Bo dém sé& duy tri gia tri s6 cho dén khi nao xung Khoi Pong ké tiép vao
bat dau tién trinh chuyén d6i méi.

2.3.3 B¢ phan giai va do chinh xac cia ADC dang song bac thang

Trong ADC dang séng bac thang c6 nhiéu yéu t6 anh huong dén sai s6 cia
qua trinh chuyén d6i nhu: kich c¢& bac thang, tirc d6 phan giai cia DAC cai trong
don vi nho nhat. Néu giam kich c& bac thang ta c6 thé han ché bét sai s6 nhung
ludn c6 khoang cach chénh léch gita dai lugng thuc té va va gia tri gan cho no.
Pay goi 12 sai s luong tir.

Ciing nhu trong DAC, d6 chinh xac khong anh hudong dén do phan giai
nhung lai ty thudc vao do chinh xac cua linh kién trong mach nhu: bg so sanh,
dién trd chinh x4c va chuyén mach dong ciia DAC, nguén dién quy chiéu,...Mirc
sai s0 = 0.01% gi4 tri cyc dai (day thang) cho biét két qua ra tir ADC c6 thé sai
biét mot khoang nhu thé, do cac linh kién khong 1y tudng.

Vidul

Gia sit ADC dang song bac thang ¢ hinh 11 c6 cac thong s6 sau ddy: tan sb
xung nhip = 1Mz; VT = 0.1mV; DAC c6 dau ra cuc dai = 10.23V va dau vao 10
bit. Hay xéc dinh:

a. Gi4 tri s6 tuong duong cho Va = 3.728V

b. Thoi gian chuyén doi

c. Do phan giai ctia bd chuyén doi nay
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Bai gidi:

a. DAC c6 dau vao 10 bit va dau ra cuc dai = 10.23V nén ta tinh duoc téng
s6 bac thang c6 thé co 1a: 210 — 1 = 1023

Suy ra kich c& bac thang la:

10,23V

1023

Duya trén thong sd trén ta thdy Vax ting theo timg bac 10mV khi bd dém
dém lén tr 0. vi Va = 3.728, V1t =0.1mV nén’VAx phai dat tur 3.728 tro 1én trudc
khi b so sanh chuyén sang trang thai muc thap. Nhu vay phai c¢6 so bac:

3.728
2128 _372.8~373 13
10 by

= 10mV

khi d6 & cudi tién trinh chuyén d6i, bd dém duy tri s6 nhi phan tuong duong
37310, tic 0101110101. Pay ciing chinh 1a gia tri s twong duong ctia Va =
3.728V do ADC nay tao nén.

b. Mudn hoan tit qua trinh chuyén d6i thi doi hoi dang song dbac thang
phai 1én 373 bac, c6 nghia 373 xung nhip ap 0 véi tbe d6 1 xung trén 1ms, cho
nén téng thoi gian chuyén doi 1a 373ms.

c. Do phan giai cia ADC nay bang véi kich thudc bac thang ctia DAC tirc
14 10mV. Néu tinh theo ti 1¢ phan ltram la:

M % 100% =~ 0,1%
2.3.4 Thoi gian chuyén doi

Thoi gian chuyén d6i 1a khoang thoi gian giita diém cudi cua xung khoi
dong dén thoi diém kich hoat dau ra cia EOC. B6 dém bat dau dém tir 0 1én cho
dén khi Vax vugt qua Va, tai thoi diém d6 EOC xudéng mirc thap dé két thic tién
trinh chuyén d6i. Nhu vay gia tri ctia thoi gian chuyén dbi tc phu thudc vao Va.
Thoi gian chuyén doi cuc dai xay ra khi Va ndm ngay dudi bac thang cao nhat.
Sao cho Vax phai tién 1én bac cudi cuing dé kich hoat EOC.

- Vi bo chuyén doi N bit, ta co:

- te(max) = (2N — 1) chu ky xung nhip

ADC 6 hinh 7.11 s& c6 thoi gian chuyén doi cuc dai

- te(max) = (21°— 1)x1ms = 1023ms

Doi khi thoi gian chuyén do6i trung binh dugc quy dinh bang % thoi gian
chuyén ddi cuc dai.

Véi bd chuyén ddi dang song bac thang, ta co:
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t. (max)

N -1
t.(avg) = ~ 2" chu ky xung nhip (7.11)

Nhuoc diém cia ADC dang song bac thang 1a thoi gian chuyén d6i ting gip
d6i véi tig bit thém vao bo dém. Do vay ADC loai nay khong thich hop voi
nhimg tng dung doi hoi phai lién tuc chuyén doi mot tin hiéu twong tu thay doi
nhanh thanh tin hiéu s6. Tuy nhién véi cac tmg dung toc d6 cham thi ban chét
tuong dbi don gian ciia ADC dang sdng bac thang 1a mot wu diém so voi cac loai
ADC khac.

2.4. Mach ADC gan diing lay lién tiép

Bo chuyén doi gan dung lay lién tiép ( Successive Approximation Convetr
- SAC) 12 mot trong nhitng loai ADC théng dung nhat. SAC ¢ so do phuc tap
hon nhiéu so v6i ADC dang song bac thang. Ngoai ra SAC con co gia tri tc cb
dinh, khong phu thudc vao gia tri cia dau vao tuong tu.

Hinh 7.12 1a mdt ciu hinh co ban cua SAC, tuong tu cdu hinh ctia ADC
dang song bac thang. Tuy nhién SAC khong st dung bd dém cung cip dau vao
cho DAC ma thay vao d6 1a thanh ghi. Logic diéu khién stra d6i noi dung luu
trén thanh ghi theo timg bit mot cho dén khi dir liéu ¢ thanh ghi bién thanh gia
tri s6 twong duong voi dau vao tuong ty Va trong pham vi do phan giai ctia bd

chuyén doi.
e
- e i
== mmalininiinll
W oax
& »

L 4 L 4
Logic didn START
khi€n — BEOC

VA}C
il h

Hinh 7.12: So d6 khdi ADC lién tiép xap xi

Vidu 2:
SAC 8 bit c6 do phan giai 1a 20mV. V&i dau vao twong tu 1a 2.17V, hiy
tinh dau ra s twong tmg.
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Giai
Sd bac cua SAC:
2,17

= 108,5
20mvV

Nhu vay & bac thtr 108 s€ co6 Vax = 2,16V, bac 109 c6 Vax = 2.18V. SAC
luon sinh dau ra Vax cudi cung tai bac thang bén dudi VA. Do viy, ¢ trudng
hop Va=2.17, dau ra s6 s& 12 10810 = 011011002.

Thoi gian chuyén d6i

Logic diéu khién dém ting bit trén thanh ghi, gan 1 cho nd, quyét dinh c6
can duy tri chiing tai mirc 1 hay khong roi chuyén sang bit ké tiép. Thoi gian xur
Iy mdi bit kéo dai méky chu ky xung nhip, nghia 1 tong thoi gian chuyén doi
cua SAC N bit sé 1a N chu ky xung nhip.

Ta co:

tc cho SAC =N x1 chu ky xung nhip

Thoi gian chuyén doi nay luén nhu nhau bat chip gia tri ctia Va. Diéu nay
1a do logic diéu khién phai xtr Iy mdi bit dé xem c6 can dén murc 1 hay khong.
Vidu3

So sanh thoi gian chuyén doi cia ADC 10 bit c6 dang song bac thang va
SAC 10 bit. Gia thiét ca hai déu ap dung tan s6 xung nhip 500kHz.

Gidi
- V&1 ADC dang song bac thang, thoi gian cuc dai sé la:
(2N - 1) x (1 chu ky xung nhip) = 1023 x 2ms = 2046ms
- V6i SAC, thoi gian chuyén doi ludn bang 10 chu ky xung nhip tic 1a

10 x 2ms = 20ms
Vay voi SAC thi thoi gian chuyén d6i nhanh gap 100 1an ADC dang séng bac
thang.

2.5. Mach ADC chuyén doi song song

Xét mot bd bién dbi 3 bit thue hién theo phuong phap song song nhu hinh
7.13. V6i 3 bit ¢6 thé biéu dién 23=8 s6 khac nhau, ké ca s6 0 (khong). Do d6
can c6 7 bd so sanh, 7 dién ap chuan tung nic duoc tao ra bai cac phan ap. Néu
dién 4p vao khong vuot ra khoi gidi han dai tir 5/2 ULSB dén 7/2 ULSB thi cac
bd sao sanh tir thir 1 dén thir 3 xac 1ap & trang thai “1”, con cac b so sanh tur thu
4 dén thtr 7 xéac 1ap ¢ trang thai “0”. Cac mach logic can thiét dé dién dat trang
thai nay thanh s6 3. Theo bang 7.14 cho quan hé giita cac trang thai ctia cac bd
so sanh véi cac sb nhi phan tuong img. Néu dién 4p vao bi thay doi di c6 thé s&
nhan duogc két qua sai do d6 bd ma hod wu tién khong thé dau tryc tiép dén cac
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16i ra cua cac bd so sanh. Ta hiy xét dén ching han viéc chuyén tir s6 3 sang sb
4 (do @6, trong ma nhi phan 1a tr 011 dén 100). Néu bit gia do thoi gian tré s&
giam di ma thay ddi trang thai cia minh sém hon cac bit khac thi s& xuat hién sb
111, tirc 1a s6 7. Tri sd sai twong tng v6i mot nira dai do. Bai vi cac két qua
bién ddi A/D, nhu d3 biét, duoc ghi vao by nhg, nhu vay la tdn tai mot xac xuat
nhét dinh dé nhin dugc mot tri s6 hoan toan sai. C6 thé giai quyét van dé nay
béng cach, chfmg han, dung mot bd nhé - trich mau dé ngan su bién dong dién ap
vao trong thoi gian do. Tuy nhién, phuong phap nay da han ché tan sb cho phép
ctia dién ap vao, boi vi can phai c¢6 thoi gian xac 1ap cho mach nhé - trich mau.
Ngoai ra khong thé loai bé hoan toan xac xuat thay doi trang thai ra cia cac bod
so sanh, bdi vi cac mach nhé - trich mau hoat dong nhanh c6 d6 troi dang ké.

l.sn
chuan l@ 12R H:l
K7 x7
+
By D Q >
U, 2RmD 1 E
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. KS X3 B
— ~
U o2 Q ma
2 m 4 # 22
R [] x4 X4 hoa
7o D Q o A e
5 Urss L C tien
R[] xs x3 > 2

Xz

¢
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= ] C
2 LER .
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Hinh 7.13: B¢ bién doi A/D 1am viéc theo phuong phap song song
Nhuoc diém nay co thé duoc khic phuc béng cach sau mdi bd so sanh, ta
dung mot trigo voi1 tu cach 1a mot bo nhd dém lat theo suon dé nhé cac tri
analog. Trigo nay, dudi tac dung cua tin hi€u nhip s€ khdi dong cho céc trigo
tiép sau. O trudng hop nay bao dam giit nguyén trang thai dimg trén 16i ra bo
mi hoa wu tién khi tac dong suon xung dé khoi dong trigo.
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Nhu d3 thdy 13 ¢ bang 1, cac bd so sanh xéac ldp & trang thai “1” theo trinh
tu tir dudi 1én trén. Trinh tu ndy s& khong duoc dam bao néu cac sudn xung 1a
dung dimg. Bai vi do ¢ su khac nhau vé thdi gian tré cua cac bo so sanh nén c6
thé s& chuyén sang mot trinh khac. Trong cac tinh hudng xac dinh, trang thai
qua do nay c6 thé duge ghi vao cac trigo nhu 13 khi suon xung khéi dong trigo
va suon tin hi¢u trung nhau. Tuy nhién, b0 ma hoa uwu tién da cho phép tranh
dugc didu ndy nho tinh chit 1a: n6 khong chu ¥ dén céc bit tré “17 .

Bang 7.14: Su bién doi trang thai trong bo bién d6i A/D song song tuy
thudc vao dién ap 16i vao.

Dié¢n ap S6 thap phan
vao Trang thai cia cdc bd so sdnh S6 nhi phan | tuong Gng

Ue/Uise | K7 | Ke | Ks | Ky | Kg | Ko | Ky | Zp | 21| Zo

0 o(o0jO0j]0O]O0O]O|0]0O0]|0]O 0

1 O(0j]O0|0]O0]0O0O]1]0]O0]1 1

2 o(0jO0j]0]O0O]21|1]0|1]O0 2

3 oOo(0jO0O|0]1 110|111 3

4 ojojof1j11,1]1{0]|0 4

5 ojoj1(1}j1,1|1]1]0]1 5

6 o111} 1|1,1]1|1]|0 6

7 111711111111 7

Thoi gian 1dy mau can phai nhé hon thoi gian tré ctia bo so sanh, con
diém bat dau ciia n6 duoc xac dinh boi suon xung khoi dong. Su khac nhau
vé thoi gian tré dd gdy ra do bat dinh thoi gian(khe) ctia mau. Pé giam nho
tri sb cua n6é dén muc di tinh toan trong muc trudc, tot nhat 1a st dung cac
bo so sanh c6 kha niang giam nho thoi gian tré. Nho cac tang lam viéc song
song nén phuong phap bién doi A/D vira mé ta 1a nhanh nhat.

3. Gidi thi¢u IC
- Muc tiéu: Po kiém tra, xac dinh 16i cia mét s6 IC. Thay thé 1C vao trong
mach dién mot cach chinh xac.

Hién nay trén thi trudng c6 nhiéu loai IC c6 chiic ning chuyén doi tir sb
sacng tuong tu. O day chi gioi thi¢u 2 loai IC thong dung, cac loai khac ban doc
c6 thé tham khao trong Datasheet hay trén Internet.
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IC AD7524 ( IC CMOS) 13 IC chuyén dung dung dé chuyén doi tir s sang
tuong tw. AD7524 12 bo chuyén doi D/A 8 bit, ding mang R/2R ladder. C6 so dd

bén trong nhu hinh 7.15.

REF

RFB
R
1
ouT1

ouTz

Cs ———
13 Data Latches
WR — Y
LR}
Té 5 L T'ﬂ
DB7 DB6 DBS DEO
(MSB)

(LSB)
rs

W
Data Inputs

3
—&— GND

Hinh 7.15: So d6 bén trong IC AD7524

AD7524 c6 dau vao 8 bit, co thé bi chdt trong dudi su diéu khién cta dau

vao CHON CHIP (CS) va dau vao ghi (WR) khi ca hai dau vao diéu khién nay
déu ¢ muc thap, thi 8 dau vao dir liéu D7 + Dy sinh ra dong tuong tu OUT; va
OUT; (thuong OUT,ndi dat).
Néu mot trong hai dau vao diéu khién 18n cao thi luc nay dit liéu vao bi chét

lai va dau ra tuong ty duy tri tai mirc tng v6i dit liéu sb bi chdt d6. Nhimng thay
d6i ké tiép & dau vao s& khong tac dong dén ngd ra twong tw OUT; ¢ trang thai
chét nay. Cac thong sé cua IC dugc liét ké ¢ bang hinh 7.16
Bang 7.16 Cac thong s6 ctia IC DA7524

Vbp =5V Vpp = 15V Don

MIN NOM MAX |MIN NOM MAX | vi
Dién ap ngudn cép, Vop 475 o) 525|145 15 155| V
Dién 4p tham chiéu, Vies +10 +10 V
Dién 4p dau vao mirc cao, Vin | 2,4 13,5 V
Dién ap dau vao mirc thap, Vi 0,8 15| V
CS thoi gian cai dic, tsu(cs) 40 40 ns
CS thoi gian gitt, tn(cs) 0 0 ns
Cai dic thoi gian dit libu dau | 25 25 ns
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Vao, tsu(cs)

Giit thoi gian dit liéu dau vao, | 10 10 ns
tsu(cs)

Chu ky xung, WER low, twwr) |40 40 ns
Nhiét 36 moi truong hoat -55 125 | -55 125| °C
dong, Ta

Quan hé ngd vao va ngd ra twong tmg duoc trinh bay & bang hinh 7.16

Bang 7.16a: Quan hé ngd vao va ngo ra

Dau vao s (Digital input) Dau ra tuong tu
(Xem trong chu y 1) (Analog output)
MSB LSB

11111111 -Vref (255/256)
10000001 -Vief (129/256)
10000000 Vet (128/256) = -Vet /2
01111111 -V'ref (1/256)
00000000 0

Chuy 1: LSB = 1/256 (Vref)

Bang 7.16b: Quan hé ngd vao va ngod ra

Pau vao s (Digital input) Pau ra tuong tir
(Xem trong chi y 2) (Analog output)
MSB LSB

11111111 Vet (127/128)
10000001 Vet (128)
10000000 0
01111111 Vet (128)
00000001 -V1er (127/128)
00000000 Vet

Chiy 2: LSB = 1/128 (Vrer)

Ung dung cua IC AD7524 thudng dung giao tiép véi cac vi xir Iy va vi diéu
khién dé chuyén ddi tin hiéu sd sang twong ty nham diéu khién cac ddi tuong can
diéu khién. Sau day 1a mot sé tng dung cua IC AD7524 giao tiép véi cac IC

khac nhu hinh 7.17
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Do-D7T Data Bus >
6800 J\U/L
DEO-DB7
D2 —_ ouT1
WR  AD7524M
= ouT

Decode N
VMA Logic o

AD-A15 Address Bus >

Hinh 7.17a; Giao tiép giita AD7524 vé6i 6800

AB-A15 Address Bus >
Decode o
Logic L
A 8Bt y
Latch
8051
)
WR  AD7524M ot
ouT2
ALE > DB0-DE7
) TT
ADO-AD7 Address/Data Bus >
Hinh 7.17b: Giao tiép gitra AD7524 v4i 8051
Do-D7 Data Bus >
Z-80A U
—_— DEO-DBTY
WR \ —
WR  ADT524M
— — OUT2
cs
I Decode N
IORQ Logic »
AD-A15 Address Bus >

Hinh 7.17c: Giao tiép giita AD7524 v&i Z-80A
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3.2 1C DAC0830
DAC 0830 13 IC thudc ho CMOS. La bo chuyén d6i D/A 8 bit ding mang
R/2R ladder. C6 thé giao tiép truc tiép voi cac vi xir Iy ¢ mé rong hoat dong

chuyén d6i D/A.
So dd chan va cau trac bén trong cia DAC0830 nhu hinh 7.18
""" "/"7/"7/"7/"7”/"7”/"7/”"”/”"”7 B
I I
13 8
[MEEB) DI D q 1 0
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Hinh 7.18: Cau tric bén trong ctia ICDAC0804

Hoat dong cua cac chan

- (CS)( CHIP SELECT) la chan chon hoat dong & mirc thap. Pugc két hop
v6i chan ITL dé 6 the viét dir liéu.

-ITL (INPUT LACTH ENABLE) la chan cho phép chdt ngd vao, hoat
dong & murc cao. ITL két hop véi (CS) dé cho phép viét.

-WR, (WRITE) hoat dong ¢ mirc thap. Pugc sir dung dé nap céc bit dir
liéu ngd vao chét. Dit lidu duge chdt khi WR, & mirc cao. Pé chét duge dir lidu
vao thi (CS) va WR, phai & muc thap trong khi d¢6 ITL phai & muc cao.
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- WR, (WRITE) tac dong ¢ mirc thip. Chan nay két hop v&i chan WR, cho
phép dir liéu chdt & ngd vao mach chdt duge truyén t6i thanh nghi DAC trong
IC.

-WR, (TRANSFER CONTROL SIGNAL) tic dong ¢ mirc thip. Cho
phép WR, dugc viét.

- Dlo — DIy 1a céc ngd vao s trong d6 DI 12 LSB con DI, 1a MSB.

- 102 Ngd ra dong DAC;. Cé tri s6 cuc dai khi tat ca cac bit vao déu bﬁng 1,
con bang 0 khi tit ca cac bit vao déu bang 0.

- 102 ng6 ra d(‘)ng DAC.. Néu 101 tang tu 0 cho dén cuc dai thi o2 s€ giém tu
cuc dai vé 0 dé sao cho jo1 + 102 = hing sd.

- Rip dién tré hoi tiép nam trong IC. Ludn duogc st dung dé hdi tiép cho Op
Amp mic ¢ ngoai.

- Vet ngd vao dién ap tham chiéu tir -10 dén +10V.

- Ve dién ap nguon cap cho IC hoat dong tir 5 dén 15V,

- GND (mass) chung cho 11 va o2.

Sau day 1a mot sb Gmg dung cia DAC0830 chuyén doi tir s6 sang tuong tur

+ Diéu khién volume bang s6 nhu hinh 7.19

NGITAL
INPUTS
= ] ==
9
11 Rin 20
DACO330 B
; lou2 VREF

=0 Vour

-15%
Hinh 7.19: Ung dung DAC0830 dé diéu khién Volume
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+ Diéu khién may phat séng bang s nhu hinh 7.20

+ 15V
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Hinh 7.20: Ung dung DAC 0830 dé diéu khién may phat song
+ Bo Diéu khién dong bang sé nhu hinh 7.21
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Hinh 7.21: B¢ diéu khién dong bang so
. v . _ 1 b Ry

Cong thie tinh dong ra: Toyr = Vrer [R_i + EEERFB] [1 + R—J

+ DAC8030 c6 thé diéu khién dugc dong ra thay doi theo dir liéu s6 vao.
Dong ra thay d6i tir 4mA (khi D = 0) dén 19.9mA (khi D = 255).

+ Mach dién trén st dung cho cac muc dién 4p vao khac nhau tor 16V dén
55V.

+ P, thay doi gia tri dong.
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 7

+ Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém, cdu triic va thong sé giita cdc mach
chuyén doi s6 - twong ty va mach tuwong ty - 6, hiéu dwgc chire nang cua cac ho
cua IC
+ Ve ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngé vao — ra cua IC, ldp rdp mét sé mach co ban, ...
+ Vé thdi d¢: Bam bdo an toan va vé sinh cong nghiép.

+ Phuong phap:
+ Vé kién thirc: Pugc danh gid bang hinh thirc kiém tra viét, trac nghiém.
+ Vé ky nang: DPdnh gid kj ndang thwe hanh do dwoc cdc théng s6 trong mach
dién theo yéu cdu cia bai, ldp rdp mét sé6 mach co ban
+ Thdi do: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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