UY BAN NHAN DAN TP THU DUC
TRUONG TRUNG CAP NGHE PONG SAI GON

GIAO TRINH ’
Tén moé dun: KY THUAT XUNG SO

NGHE: PIEN TU CONG NGHIEP

TRINH PO TRUNG CAP
(Ban hanh kém theo Quyét dinh so 431/0D-TCN ngay 18 thang 10 nam 2022
Cua Hiéu truong Truong trung cap nghe Dong Sai Gon)

TP Thi Pire, nam 2022







2

MUC LUC
GLAO TRINH .o 0
L6030 o3 2
Phan 1: KY THUAT XUNG .....coocioiiiiieiie et 7
B AL Lo e, 7
CAC KHAI NIEM CO BAN .....coooviiiiiiiieee et 7
1. Pinh nghia xung dién, cac tham s6 va dAY XUNG ......cccoeveveerereeiereceeiereeens 7
L1 DINN NGNTA e 7
1.2.C4c thong so Ciia xung dién VA AAY XUNG.......ceeveeereeeeeeeeieees s, 7
2. Tac dung ctia R-C ddi v&i cac XUNg o BAN.........cvvveveeeeereeieseeeee e, 10
2.1. Tac dung cia mach RC ddi Vi cdc xung co ban ........cccveevevvveeienneen, 10
2.2. Tac dung cia Mach RL doi Vi cdc Xung co BaN..........cceeevevvvveriennnn, 14
3. Tac dung ctia mach R.L.C d6i v6i cic Xung co DA, .....c.cvvvvveeevieeeieennns 16
4. K20 SAt dang XUNQ. ....coouiiiiieiiiieiiie et 19
4.1. CAC dang XUNG NNTEU. ....cvevevierrieeeeeeeecee ettt es s en s, 19
4.2 CAC dang XUNG CO DAN ....ooviiiiiiiiiiiiiesiie et 19
5. ThUC NANN. e 20
5.1. Huéng dan st dung thit D do.........ceveveviviiececceeeeeeee e 20
5.2. Huéng dan st dung May Phat SONG.........cceeeeeeveveveeeieeee e s 23
5.3. Do, d0C CAC thONG SO €O DAN CUA XUNG....vveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeens 25
B A 2 e e 28
MACH DAO PONG DA HAI ..o, 28
1. Mach dao dong da hai khdng on ding cOng 10ic. .uurvvvvrvvrrvvisissnriiirinass 28
2. Mach da hai don 6n dung Cong 1OZIC. i 29
3. Mach da hai ludng 6n ding CONE 10ZIC.....cvvevrerrrrreiereeeeseeeeeeseneeienenens 30
4, ThUC BANN: Lo e 30
Phan 2: KY THUAT SO ..ot 37
B A Lo e 37
DAT CUONG ....covoieoeeeoeeeeeee ettt ettt 37
1.T6ng quan vé mach tuong tu va mach SO et 37
L1 DINN NGNTA. oo 37
1.2 Uu va nhuoc diém cua ki thuat s6 so véi ky thuat tuong tw ............cceveee... 38
2 . HE thONZ SO VAMA SO c..voveeevieeeieseeeeeeeeee e enee et n s 40
2.1 Hé thong s6 thap phan (Decimal SYStEM)..........cccvvveveeieieeeieeeeeeceeesieeen e, 40
2.2 Hé thong s6 nhi phan (Binary SYStEM) ..........cccvevvvevieieieeeieieeesseseeisiesenenns 40
2.3 Hé thong s6 bat phan (OCtal SYStEM) .........ccvveiveeriieieieeeeeeiee e, 41
2.4 Hé thong s6 thap luc phan (Hexadecimal SyStem)..........cccvvvvvevereeeeereenenenn, 42
2.5 M& BCD (Binary code decimal) ........ccccovuviiiiiiiiiiiiieiee e 44
2.6 MA ASCIL....ooiieiiiiieeeeeeee e 45
3. CAC CONG 10ZIC CO DAN ...ecvvveeceeeceeeeeee e 47



3

3.1 CONG AND. ..ottt n ettt 47
3.2 CONG OR. .ottt sttt ettt 48
3.3 CONG NOT ..ottt n ettt n ettt n et 49
CONG NAND. ...ttt ettt n et en e 49
O 1o 11 O] = T 50
CONG EX-OR. ..ottt 50
3.7 CONG EX-NOR. ..ottt ettt en st 51
3.8 CONG ABM (BUFFEN) ...evveeeceeeeee e 51
4. Biéu thirc 10gic VA MACh GIBN .......ovvvvieeieeeeeee e 52
4.1 Mach dién biéu didn biéu thC [0GIC ......ovveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 52
4.2 Xay dung biéu thirc logic theo mach dién cho truGC .....c.vvveveeeeeeeeeeeeeeeen. 55
5. Pai 56 Boole va dinh 1y DemMOran..........ccoovveveveeriereesiesereseesesessessseneesenen, 56
6. Don gidn bicu thiTC 10ZIC ....v.vvevrreeeereeeeieeeee e eee e 58
7. TRUC RANN: oo e 67
BAL 2. et 72
FLIP —FLOP .. et a e e e 72
1. FHP - FIOP R-Si e 72
2. FF R-S tdc dong theo xung [€nh..........ccoooiiiiiiiiiii 74
S FHP = FIOP J-K o 75
A, FLIP = FIOP T ettt 78
5. FHP = FIOP D ot 79
6. Flip - Flop v6i ngd Va0 Preset VA Clear.......cccccvvviveiiie e 80
7. Lap rap mot s6 mach ng dung co BAN ........ccovevevveviveceeeeece e 81
BAL Bt 85
MACH PEM VA THANH GHI ...ooiiviiiiiiceeeeeee e 85
L MBCR BEIMe.e ettt ettt ettt ettt 85
1.1. Mach dém 18n Khong dOng b0 ......cccvvvvevveieeieieieeee et 86
1.2. Mach dém xudng Khong dong bo.........cceveereveerereeeerieeeeeeee e, 87
1.3. Mach dém 1én, dém xudng khong dong bd (N=4): ....cccvvveveeererererenanen, 88
1.4. Mach d8m GONE DO ......vvvveeeeeieieeee ettt 89
2. THANN QAT oo 90
2.1.Thanh ghi vao n01 tlep ra song song dich phai........cccooooviiiiiiiininnn. 90
2.2. Thanh ghi vao nbi tiép ra song song dich trai .........cccceevrererrerererceennen, 91
2.3. Thanh ghi vao song SONQ ra SONG SONT ..eeevveeveeeiieeiieeenieeesieeeieeeseeeesnes 92
3. Gi6i thiéu mot s6 IC dém va thanh ghi thong dung ..........ccccevevevevevereennnns 92
4. Lép rap mot s6 mach Ung dung co bAn ..o 94
BAL Ao 107
MACH LOGIC MSH ..o 107
1. Mach m& h0a (ENCOUEI) ....vveiiie et 107
2. Mach gidi m& (DECOUE) .....ccuviieiiiiieiiie e 110
3. Mach ghép KBNN ... 113



4. Mach tach KENN ....ovviiiiii e 116
5. Lép rap mot s6 mach Ung dung coO bAN ........evviiiiiiiiii 117
B AL Bt 121
HO VI MACH TTL — CMOS ... e 121
1. Cau trdc va thdng $6 co ban clia TTL ....c.cvvvvveeeeereeeieeees e, 121
2. Cau triic va thong 56 co ban ctia CMOS ......ovoveveeeeeeeeeeeeeeeee e 126
3. GIa0 tiép TTL VA CMOS ....oviieiieeeiceceeee ettt 130
4. Lép rap mot s6 mach Ung dung co baAn ... 131
BAL B. it 136
BO NHO ..o 136
1 ROM e 137
2. RAM L 139
3. M6 rong dung luong bO nhd ....coovvveiiiiii 142
B AL e 146
KY THUAT ADC = DAC ..o, 146
1. Mach chuyén ddi s6 - tuong tr (DAC) .....c.cvveevereeeeereeeseeneeesesee s e, 146
2. Mach chuyén d6i tuong tir - S0 (ADC) ....c.vvevvereeeeeeeeesereeeseee e 150
TAILIEU THAM KHAO ..ottt 159



5

MO PUN: KY THUAT XUNG - SO
Ma MO dun: MD 19
Vi tri, tinh chit, y nghia va vai tro ciia mé dun::

M6 dun duoc bd tri day sau khi hoc xong cdc mén co ban nhu dién tir co
ban, do luong dién tu, dién tir twong ty, Ky thuat cam bién...

K$ thudt xung la mén hoc co sé ciia nganh Dién — Dién tir va c0 vi tri kha
quan trong trong todn bd chuong trinh hoc cua sinh vién va hoc sinh, nham
cung cip céc kién thire 1ién quan dén cac phuong phap co ban dé tao tin hiéu
xung va bién do6i dang tin hiéu xung, cdc phuong phap tinh toan thiét ké va
cac cdng cu toan hoc hd tro trong viéc bién ddi, hinh thanh cac dang xung
mong mudn...

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

Tinh chit ctia mén hoc: La mé dun chuyén nghé.

Muc tiéu ciia mo dun:
Sau khi hoc xong m6 dun nay hoc vién c6 nang luc:
* V¢ kién thirc:

- Phat biéu duoc cac khai niém co ban vé xung dién, cac hé thong sé co
ban cua xung di¢n, y nghia cua xung dién trong k¥ thuat dién tur.

- Trinh bay duoc cu tao cic mach dao dong tao xung va mach xir li dang
Xung.

- Phat biéu khai niém vé k¥ thuat sb, cac cong logic co ban. Ki hiéu, nguyén
li hoat dong, bang su that cua cac cong 16gic.

- Trinh bay duoc cdu tao, nguyén Iy cdc mach sé thong dung nhu: mach
dém, mach dong ngat, mach chuyén doi, mach ghi dich, mach diéu khién.

* /¢ k¥ ning:

- Lap rap, kiém tra dugc cac mach tao xung va Xt If dang xung.

- Lap rap, kiém tra dugc cac mach sé co ban trén panel va trong thuc té.
* V¢ thai d¢:

- Rén luyén hoc sinh, sinh vién tinh ti mi, chinh xac.

- C6 tinh than 1am viéc nhom, 1am viéc mot cach chu dong linh hoat va
sang tao.

- Bam bao an toan vé sinh cong nghiép.



Thoi gian
S6TT Tén cac bai trong mé dun < | Ly Thgrc Kiém
Tong so 4, | hanh tra*
thuyet
Phan 1: Ky thuit xung 20 9 10 1
1 | Cac khai niém co ban 6 4 2
2 | Mach dao dong da hai 11 4 6 1
3 | Mach han ché bién d6 va ghim ap 3 1 2
Phan 2: K¥ thuat sb 70 21 44 5
1 | bai cuong 11 3 8
2 | FLIP - FLOP 7 3 4
3 | Mach dém va thanh ghi 25 5 18 2
4 | Mach logic MSI 9 3 4 2
5 | Ho vimach TTL - CMOS 10 3 6 1
6 | BO nhd 2 2 0
7 | Ky thuat ADC - DAC 6 2 4
Cong 90 30 54 6




Phan 1: KY THUAT XUNG
BAI 1:
CAC KHAI NIEM CO BAN

Gidi thiéu

Cac tin hiéu dién c6 bién do thay doi theo thoi gian dwoc chia ra 1am hai
logi co ban [a tin hiéu [ién tuc va tin hiéu gidn doan. Tin hiéu lién tuc cOn
dwoc goi 13 tin hidu tuyén tinh hay twong tw, tin Niéu gidn doan cOn goi 14 tin
hiéu xung so.

Tin hiéu song sin dwoc xem nhuw la tin hiéu tiéu biéu cho logi tin hiéu lién
tuc, ta cé thé tinh dwoc bién dé cia né & tung thoi diém. Nguoc lgi tin hiéu
séng vuong diroc xem 14 tin hiéu tiéu biéu cho loai tin hiéu gidn doan va bién
dé ciia né chi ¢6 hai gid tri 1 Mikc cao va Mikc thdp, thoi gian dé chuyén tir
Murc biéen do thcfp [én cao va nguoc lai rat ngcfn va dwoc xem nhu tirc thoi.

Mgt ché @6 ma céc thiét bi dién tir thwong 1am Viéc hién nay dé 1a ché do
xung.

Muc tiéu:
- Trinh bay dwoc cdc khdi niém vé xung dién, day xung
- Gidi thich duoc sy tac dong cua cac linh kién thu dong dén dang xung
- Rén luyén tinh tw duy, tac phong céng nghiép
Ngi dung:
1. Pinh nghia xung dién, cac tham sé va day xung
- Muyc tiéu: Trinh bay va phan tich cac dang tin hiéu, cdc ham, cac théng sé
Cua xung co ban.

1.1.Dinh nghia

- Xung la tin hiéu tao nén do sy thay d6i mrc cua dién ap hay dong dién
trong mot khoang thoi gian rat ngin, c6 thé so sanh véi thoi gian qua do cua
mach dién ma chung tac dong. Thoi gian qua d6 1 thoi gian dé mot hé vat 1y
chuyén tir trang thai vat 1y ndy sang trang thai vat 1y khac.

- Céc tin hiéu xung duoc st dung rat rong rdi trong cac mach dién tir:
truyén thong, cong nghé thong tin, vo tuyén, hitu tuyén. ..

1.2.C4c thong sé ciia xung dién va ddy xung

1.2.1. Céac théng s6 ciia xung dién.



Tin hi¢u xung vudng nhu hinh 1.1 1a mét tin hi€u xung vudng 1y tuong, thuc
té kho ¢ 1 xung vudng nao co bién do ting va giam thang ding nhu vay:

u

Um | ____ N
u b 0.9Um F===7 =777~ \  TAu
Um
(o {Un 0 qUnm
— tr &— t —Its k—
A, xung vudng ly twéng B, xung vuéng thuc té

Hinh 1.1: Dang xung
Xung vudng thuc té voi cac doan dic trung nhu: suon trude, dinh, sudn sau.
Céc tham sb co ban 13 bién d6 Up, d6 rong xung tx, do rong sudn trudce ty va sau
ts, d sut dinh A,.

- Bién d6 xung Un, x4c dinh bang gia tri 16n nhét ciia dién ap tin hiéu xung c6
duogc trong thoi gian ton tai ciia no.

- D0 rong suon trude ty, swon sau ts la xac dinh bdi khoang thoi gian tang va
thoi gian giam cta bién d6 xung trong khoang gia tri 0.1Up, dén 0.9Up,

- Do rong xung Tx xac dinh bang khoang thoi gian cé xung véi bién do trén
muc 0.1Up, (hodce 0.5Uy).

- Po sut dinh xung A, thé hién muc giam bién do xung twong ting tir 0.9Up,
dén Up.

% V&i ddy xung tuan hoan ta c6 cac tham sb dic trung nhu sau:

- Chu ky l3p lai xung T 1a khoang thoi gian giita cac diém twong ung cia 2
xung ké tiép, hay 1a thoi gian tuong (mg véi mirc dién ap cao tx va muc dién ap
thap tng, biéu thirc (1.1)

T =ty + tg (1.1)
- Tan s6 xung 1& s6 1an xung xudt hién trong mot don vi thoi gian (1.2)
1
= T (1.2)

- Thoi gian nghi tng 12 khoang thoi gian trong gitra 2 xung lién tiép co dién &p
nho hon 0.1Uy, (hodc 0.5Uy).
- Hé s 1ap day vy 1a ty s giita d6 rong xung tx va chu ky xung T (1.3)



y = (1.3)

tX
T
DOT = tx + tng, V@ytaluf)n Cé }/<1

- Do rdng ciia xung Q 14ty sb giita chu ky xung T va d6 rong xung tx (1.4)
Q=— (1.4)

< Trong ky thut xung - s, ching ta st dung phuong phap sé dbi voi tin
hig¢u xung voi quy udce chi co6 2 trang thai phan biét

- Trang thai c6 xung (tx) Vi bién d9 16n hon mot ngudng Uy goi 1a trang thai
cao hay mirc “1”, mirc Uy thuong chon ¢& tir 1/2Vee dén Vec.

- Trang thai khong c6 xung (tg) Vi bién dd nho hon 1 ngudng U goi 1a trang
thai thap hay mirc “0”, UL dugc chon tly theo phan tir khoa (tranzito hay IC)

- Cac murc dién ap ra trong dai UL < U < Uy duoc goi 1a trang thai cam.
1.2.2 Déy xung :

K§ thuat xung khong chi phat ra mot xung don ma con phat ra dugc mot day
xung lién tiép tudn hoan véi chu ky T, nghia 1 sau mdi thoi gian T lai c6 mot xung
lap lai hoan toan gidng nhu xung trude.

- C4c dang ddy xung tuan hoan thudng gip:

+ Day xung vudng goc la dang ddy xung thuong giap nhat trong ky thuat
dién tir. Cac thong sé dic trung cho diy xung gom: bién do Uy, d6 rong xung ty,
thoi gian nghi tn, chu Ky T= ty + t,, tn sd £=1/T. Ngoai ra con cé 2 théng s6 phu
dic trung khéc 12 hé s6 14p day y = t/T va d6 hong (rdng) Q= 1/y = T/tx. Néu Q
=2, (tx = t) thi ddy xung goi 1a ddy xung vudng goc dbi ximg.

+ DAay xung riang cua thudn tay (t; = 0), chu ky T. Mach phat ddy xung nay
thudng dung trong thiét bi dao dong ki dién tir, véi vai trd bo tao séng quét ngang.

- D&y xung tuan hoan. N6 thuong ding dé kich khoi nhirng hoat dong c6 tinh
chu ky. Cac mach phat xung tuan hoan thuong 1a nhitng mach hoat dong khong
chiu sy diéu khién boi cac xung kich

- D3y xung c6 thé khong tuan hoan. Mach phét cac xung nay thudng 1a nhiing
mach hoat dong theo sy diéu khién cua cac xung kich khoi boi ¢ bén ngoai, va goi
la cc mach kich khoi. Ung véi mdi xung kich thich bén ngoai, mach cho ra mot
xung c6 bién d6 va do rong xung khong thay ddi, nghia 12 dang xung dua ra hoan
toan lap lai gidng nhau sau mdi xung kich thich.
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2. Tac dung cda R-C déi v6i cac xung co ban
- Muyc tiéu: Trinh bay va phan tich su gidng va khac nhau gitta RC, RL d6i véi
cac mach cua xung co ban.

2.1. Tac dung ciia mach RC déi véi cdc xung co bin

e Mach lgc thong thdp
Vin Wy _L Vout

Hinh 1.2: Mgch lgc théng thdp
- Tin hiéu lay ra trén C
- Mach loc thong thép cho cac tin hiéu c6 tan sd nho hon tan sé cat qua hoan
toan .Tin hiéu co tan sd cao bi suy giam bién d6 . Tin hiéu ldy trén ty C 1am
cho tin hiéu ra tré pha so véi tin hiéu vao (1.5)

- Tan s6 cat f. = _r (1.5)
2 7 RC
Tai tan sO cat dién ap ta co bién do

V, = — (1.6)

R Vo 4
AN 4 ]
Vo
Vi ("\2 =° l
= - - fo f
A Mach loc thong thép B. Dép img t3n b

Hinh 1.3: Mach loc RC va dap irng xung ciia mach loc
e Mach tich phian RC

- Mach loc RC 1a mach ma dién ap ra Vo (1) ti 1€ voi tich phan theo thoi
gian cua dién ap vao V; (t).

- Trong d6 K 1a hé sb ti 18, mach tich phan RC chinh Ia mach loc thong
thap khi tin hiéu vao cd tan sé f; rat 16n so vdi tan sb cét f; cua mach.
Ta c6 cong thtc: Vi (t) = VR (t) +VC (t) (1.7)
Tir diéu kién tan sé fi rat 1on so véi tan s cat f; ta c6 (1.8):

10
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fi>f.=1/27RC =>R>> X, =1/2 nf; C
— VR (t) >> VC (t) (1.9)
(vi dong I (t) qua R va C bang nhau)
Tir (1.7) va (1.9) ta c6 Vi (£) = VR (1) = R.i (1)
= i(t) = Vi (/R (1.10)
Dién ap ra Vo (1):

Vo(t) = V(1) = =[i(ndt
= V,(t) = ijdt
C R

=N Vo(t):%jvi(t)dt (1.11)

Nhu vay, dién ap ra Vo(t) ti 1€ véi tich phan theo thoi gian cua dién ap
vao V; (t) voi hé s6 ti 16 K = 1/RC khi tan s fi rat 16n so véi f. .

Piéu kién mach tich phan

fi >> fc = fi >> 1/2nRC.
RC>>12nfieot>> 12xfi=Ti/2n
Trong d6: t = RC la hang sé thoi gian.
Ti la 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.(t) =V, _sin o (t) 1.12)
bién ap ra:
1 i
Vo(t):ﬁ:-’.vmsn‘]a)tdt
\
= — T CcoSw.t
o RC
\ i
= V, (1) = m__sin(owt - 90° 1.13
o (1) = —msin( ) (1.13)

Nhu vay, néu théa man diéu kién ctia mach tich phan nhu trén thi dién 4p ra

bi tré pha 90° va bién do bi giam xudng vai ti 18 la—rc

Dbién ap vao la tin hiéu xung vudng: khi dién ap vao la tin hi¢u xung vudéng co
chu ky Ti thi c6 thé xét ti 1é hiang s thoi gian 1= RC so voi T; dé giai thich
cac dang song ra theo hién tugng nap xa cua tu.

Gia st dién ap ngd vao Ia tin hiéu xung vudng d6i xung cé chu ky Ti (hinh
1.4a).

11
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- Néu mach tich phan c6 hang s6 thoi gian t= RC rat nho so vai Ti thi tu nap
va Xa rat nhanh nén dién ap ngd ra Vo(t) c6 dang song gidng nhu dang dién ap
vao Vi(t) hinh 1.4b.

- Néu mach tich phin cé hang sb thdi gian t= T; /5 thi tu nap va xa dién ap
theo dang ham sé mii, bién d6 cua dién ap ra nhé Vp hinh 1.4c.

- Néu mach tich phan c6 hang sb thoi gian t rat 1on so v6i Ti thi tu C nap rat
cham nén dién ap ra co bién do rat thap hinh 1.4d, nhung duong ting giam
dién 4p gan nhu dudng thang. Nhu vay, mach tich phan chon tri s6 RC thich
hop thi c6 thé sira dang xung vudng c6 ngd vao thanh dang song tam giac o
ngd ra. Néu xung vudng d6i xtmg thi xung tam giac ra la tam giac can.

Vi(o
T Ti <
v hinh a
: . . S <
2) PDang séngngd vao. |
Volt :
| s ' '
hinh b
t
b) Dang:iséng ngd ra khi © =<Ti
Voo : : i  hinh c
v i s :
- K -— 1t
) : ) ' ) 5 T
c)Déng séng rgd rakhi it ——
Vol(t : : -
oLty ; : i hinh d
v : : :
. -t

d) Dang séngngd rz khi Tt >>T1

Hinh 1.4: Dang séng vao ra cua tin hi¢u xung vuéng

% Mach lgc théng cao
Vin

-
g
=

12
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Hinh 1.5: Mach lgc thdng cao

- Mach loc thong cao cho céc tin hi¢u co tan sb cao hon tan s cat qua hoan toan,
tin hiéu c6 tan s thap bi suy giam bién d6. Tin hiéu ra lay trén R, 1am cho tin hiéu

som pha so vdi tin hiéu vao.
Tuong tu, ta co:

\ 14 r 1
+ Tansocat: f, =
¢ 27RC
+ Tai tan so cat dién ap ra c¢6 bién do:
V.
V, = ——
2

e Mach vi phan RC: la mach c6 dién ap ng0 ra Vo ti 1€ v4i dao ham theo

thoi gian cia dién ap ngd vao Vi (t).
Ta co:
d
V,(t) = Kd—tVi(t) (1.14)
Trong do k 1a hé s6 ti 16 mach vi phan RC chinh 1a mach loc thong cao RC
khi tin hiéu vao cd tan sé fi rat thip so véi tan sd cét cua fc cua mach.
T hinh 1.4a, ta co:

Vi) =V R(t) +V (1.15)

Tir diéu kién tan sb fi rat thip so véi tin sb cat fe ta co : fi << fc = 1/2nRC.

= R << Xc = 1/2xfi C.
= VR () <<V C (t) (1.16)
(vi dong i(t) qua R va C bang nhau)
Tur (1.15) va (1.16) ta c6 : Vi (t) = VC (t) , d6i voi tu C dién ap trén tu con
duogc tinh theo cong thurc:

V(1) = qét) (1.17)

Trong do: q (t) 1a dién tich nap vao tu
Mat khac, ta co:
dv,(t) dV_ (1)

dt dt
_ldqg() _ 1.
T C.(t) (1.18)

T day ta c6 phuong trinh theo (1.18)

oo dV (1)
() =C — 71— (1.19)

13
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Dién ap ra Vo(t):
V,(t) =VR(t) = Ri(t)
=V, (t) = RCd\gl# (1.20)

Nhu vay dién ap ra Vo(t) ti 1€ vdi vi phan theo thoi gian ctuia dién ap vao vai

hé sb ti 16 K 12 K = RC khi tan s6 fi rat thip so véi fe.
- Pilu kién mach vi phan

fi << fc = fi << 1/27RC.

RC<<12nfiet<<12rnfi=Ti/2r
Trong d6: t = RC Ia hing s6 thoi gian.

Ti la chu ky tin hi¢u vao
Vi du: Truong hop dién ap vao Vi(t) la tin hiéu hinh sin qua mach vi phan
Vi(t) =Vm.sinwo(t)

Dién ap ra :
V,(t)=R.C j—t(Vm.sin ot)

=wRCV _cosot
= V,(t)=wR.CV_.sin(ot+90°)

- Nhu vay, néu thoa man diéu kién ctia mach vi phan nhu trén thi dién ap ra

4
A A

bi sém pha 90° va bién dd nhan véi hé so ti 1é 1a oRC.

- Pay 1a mot bd loc thong cao dang cin ban, vi tré khang cua tu giam dan
khi tan sb tang ,cac thanh phan tan s6 cao cua tin hiéu ngd vao sé it suy giam hon
cac thanh phan tan sb thap. O céc tan s6 cao hau nhu ty ngan mach va tit ca cac
ngd vao déu xut hién tai ngd ra.

2.2. T4c dung ciia mach RL doi véi cdc xung co bin

Vi R

Hinh 1.6: Mach RL
2.2.1 Ham dot bién dién ap: Vi = a.1 (t) (hinh 1.7)
+t<0:Vi=0=Vg=0,vL. =0

14
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+1t=0:Vi=a=i=0 (dong qua cuon day khong dot bién)
Tacd:Vr=0

= V_L=Vi-Vr=a

+t >0 dong qua cudn diy ting dan, Vg ting, V. giam
+t=o00: Machxaclap: VL =0,Vgr=2a

Vo =a(l-.e'")
- V, =ae "
L= (1.21)

Véi 7= LIR dugc goi 1a thoi hang
Vi

. —WR(1)

vL(t

=+

I
Hinh 1.7

2.2.2 Ham tuyén tinh: vi = kt (hinh 1.8)
Ta co:

Vy=kt—kr(l-.e™")| L
— ] N L r== (1.22)
v, =kol1-e) |7 R

v
Vi
v
kt . !
e
t

T
Hinh 1.8: Ham tuyén tinh

Mach RL 14y tin hiéu ra trén tai R thi dwoc goi 14 mach ha thong (thong
thap). Mach RL 14y tin hiéu ra trén tai L thi dugc goi 12 mach thugng thong
(théng cao).
Nhdn xét :
- Phan tng ctia mach RL, thong cao gidng nhu phan tng ciia RC thong cao.
- Phan tng cta mach RL, thong thap giéng nhu phan ting caa RC thong thap.

15
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3. T4c dung cia mach R.L.C ddi véi cac xung co ban.

- Muyc tiéu: trinh bay va phan tich duoc so d6 khi c6 xung dot bién trong mach
RLC cua xung co ban .

So ¢4 mach (hinh 1.9)

Vy YWy J: 1 VRa
C L
|
Hinh 1.9

Xét ngo vao la ham buéc (hinh 1.10)
Bién d6i nguon ap thanh nguon dong, ta cé dang mach nhu hinh sau:

ERM RE ¢l L

Hinh 1.10
Lic nay ngudn dong co gia tri

i(t)=§u(t) (1.23)

Trong do: u(t) l1a ham budce don vi

- Pé tim hiéu tac dung cta xung dot bién dong dién 1én mach RLC mac song
song, ta c6 thé tim tac dung riéng 1é cia timg dot bién dong dién roi sau d6
tong két qua cta chang lai voi nhau. Pay 13 dang mach dao dong RLC mic
song song.

- Néu tai thoi diém t = 0, ddu vao cta mach d6t bién dong dién co bién do
E/R. V&i diéu kién ban dau uc(0) = 0, iL(0) = 0, ta lap duoc phuong trinh
cho mach nhu sau:

Vi i) =S u) (1.24)
i(p) == % (1.25)
Phuong trinh nut, ta co
1
i(p)=—. __V“(p)(ﬁ+ﬁ+ pC] (1.26)

16
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0 E 1 E 1
ValP = Re ip Ll RCPraprd (1.27)
RCTLC
1 1
Vol : RC RC
1 1
:——) —_
TR T

Phuong trinh (1 27) ¢6 mau sé triét tiéu img véi p° +2ap+aw; =0 co nghiém

= —at.a’—
Pz 2RC \l4R2c:2 LC (1.28)

- A=\ja*— (1.29)
1

"V (p)‘R_c -pp-py 30

Co6 3 truwong hop:
- Truong hop A>0 thip1, p2 1a 2 nghiém thuc:

Taco: v .(p)= = . _E( : . ] ;
C Ve RC (p-p)(p-p,)  RCp-p PR PP

:A(l 1)
p-p P-B P-P,

Voi A= % = Const . Liy Laplace nguoc ctia vra (p), ta duoc:

V)= £7{V.(p)} = fpz(e"l‘—epzt) (1.31)

Puong cong dién ap ra dugc v€ nhu hinh 1.11
Vru

V¢ (=}

Hinh 1.11
Qua hinh v& ta thiy, gian dd thoi gian ctia dién ap ra c6 dang mot xung don
huéng va 1a hiéu cua hai ham sé mil eP't, eP?t.
Truong hop: A =0, khi d6 p1= p2= -a.
E 1
RC (p+a)?

Taco: V,(p)=

17
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Bién d6i Laplace nguoc ta dugc:
_ E _ _
V(1) = £7{v,(p)} = —te ™ =Bte™
RC
Vi B = — = const
RC

Gian do thoi gian cua dién ap ra (xem hinh 1.12)
Vi

Hinh 1.12

Truong hop A <0, khi do JZ<O:>\/A=\/%—a2 =’

P12 = -0 £ jo1
@
Y = :

ra(p) COlRC (p+a)2 +0)12
L4y Laplace ngugc ta dugc:

V()= £7{v.(p)} = - Ew e singt = %e‘at sinwt
1 1

V61 C=E/RC = const.
Gian 30 thoi gian cia dién ap ra (hinh 1.13)

ML "
N o
N -~..7,Vr(tl
[\ AWa
\/ \J N
0 ............................... el s

Hinh 1.13
Qua hinh V& ta thiy, khi tac dung l1én dau vao cua mach dao dong RLC,
mac song song, mot dot bién dong dién trong mach s€ phat sinh dao dong co
bién do suy giam dan 12 do sy tdn tai dién tr& phan mach R va dién tr¢ ban
thén cudn day.
Néu a cang 16n, dao dong tit dan cang nhanh, bién do ban dau 1a:

18
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C C

2 «/a)é —a?’

Nguoc lai, h¢ sb suy giam a cang nho thi dao dong tit dan cham hon, nhung
bién d¢ ban dau bé.

4. Khao sat dang xung.

- Muc tiéu: Khdo sdt mét s6 dang xung co ban théng qua mdy do dao dong ky trén
MGt s6 mach thi nghiém, xdc dinh bién dg, tin hiéu ng® vao ngd ra khi co tac dong
Cuia cdc ham va dién ap.

4.1. Cac dang xung nhiéu.

4.1.1 Nhiéu tring:

Nhiéu trang 12 mot dang tin hiéu ngiu nhién c6 cuong do bang nhau tai céc
tan s6 khac nhau, c6 mat do pho cong suat 1a hang s6. Trong 4m nhac, nhiéu
trang thuong dugc sir dung dé tao ra cac tin hiéu &m nhac dién tu, tong hop
am thanh. Trong k¥ thuét dién tor, nhiéu tring duoc st dung dé tao ra dap tng
Xung cua mot mach dién, dac bi¢t trong khuéch dai hay cac thi€t bi audio.
4.1.2 Nhiéu ISI (intersymbol interference):

Trong méi truong truyén dan vo tuyén, nhiéu xuyén ky tu (ISI) gay boi tin
hiéu phan xa c6 thoi gian treé khac nhau tir cdc huéng khac nhau tir phat den
thu 1a diéu khong thé tranh khoi. Anh huong nay s€ 1am bién dang hoan toan
mau tin hi¢u khién bén thu khong thé khoi phuc lai dugc tin hiéu goc ban dau.
4.1.3 Nhiéu lién kénh ICI (Interchannel Interference):

Nhiu xuyén kénh gay ra do céc thiét bj phat trén cac kénh lién nhau. Nhiéu
lién kénh thuong xdy ra do tin hi¢u truyén trén kénh vo6 tuyén bi dich tan gy
can nhicu sang cac kénh ké n6. Bé loai bé nhiéu xuyén kénh nguoi ta phai cod
khoang bao vé (guard band) gitra cac dai tan.

4.1.4 Nhiéu dong kénh (Co-Channel Interference)

Nhi¢u dong kénh xay ra khi ca hai may phat trén cung mot tan so hoac trén
cung mot kénh. May thu di€u chinh & kénh nay sé thu duoc ca hai tin hiéu
véi cuong do phu thudc vao vi tri cia may thu so véi hai may phat.

4.2 Cac dang xung co ban

- Mot s6 tin hiéu lién tuc (xem hinh 1.14)

19
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|0 b.

Hinh 1.14a. Tin hi¢u sin Asinot Hinh 1.14b. Tin hi¢u xung vuéng

A

0
Hinh 1.14c. Tin hiéu xung tam giac

- Mot sb tin hiéu roi rac (hinh 1.15).

o) msin( )
8

'y

1. '.

-
------------------------

~-101234567.
Hinh 1.15. Tin hiéu sin roi rac - ham mi roi rac

5. Thwc hanh.

5.1. Huéng din sir dung thiét bi do

5.1.1 Hinh dang:

20
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5.1.2 C&c nut chire nang:
Hudng dan sir dung dao dong ky PINTEK(PS 251)

15 16 18 19 20

@ l00: Q!
BRI

1
Hinh 1.16: Cac ntt dao dong kY

Hinh trén 1a mot sé nat chirc ning chinh cua dao dong ky. Cac nit nay c6
thé chia thanh cac khoi chinh.

Khdi quét doc: gom 2 khoi cho 2 kénh CHA ,CHB
Kénh CHA

1: Select Input nat chon chirc nang ngd vao co 3 vi tri AC (Alternaltive
Coupling - chi biéu dién thanh phan AC), GND, DC (Direct Coupling -
biéu dién ca thanh phan DC va AC)
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2: Volt/div niit diéu chinh gia tri mot 6 theo chidu doc
3: ngd vao kénh CHA

4: POS n(t chinh tia sang theo chiéu doc

22: CAL PULL x5MAG

Kénh CHB Céac nut c6 chirc nang twong tmg nhu kénh CHA nhung dugc
st dung cho kénh CHA

7: POS
8: ngd vao kénh CHB
9: Volt/div
10: Select Input
23: CAL PULL x5MAG
Khoi quét ngang
11: Time/div nat diéu chinh gia tri mot 6 theo chiéu ngang
20: POS n(t chinh tia séang theo chiéu ngang
18: VAR chinh chu ki quét chuan
Khoi Trigger
14: Trigger Level va 17: Hold off: giir tin hiéu trén man hinh khéng bi
troi theo chiéu ngang

15: Coupling chon ché @6 kich. Nén chon ché ¢6 AUTO
16: Source chon tin hiéu ngudn kich

Ngoai ra con ¢ mét sé nat chon khac
12: Intensity nit diéu chinh cuong d6 sang cua tia sang
13: Focus nut diéu chinh d nét cua tia sang

5: Vert Mode ¢0 4 vi tri lya chon
CHA: Hién thi tia sang trén kénh A (quan sat tin hiéu vao trén kénh A)

CHB: hién thj tia sang trén kénh B (quan sét tin hiéu vao trén kénh B)
DUAL.: quan sat tin hiéu vao ca hai kénh CHA, CHB
22
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ADD: hién thi tong dai s6 2 tin hiéu trén hai kénh ( CHA+CHB)
6: GND
21: CAL 2Vp-p cho tin hiéu song vudng tan sé 1KHz, 2V dinh dinh

19: X-Y nut chon chirc nang biéu dién mot tin hi¢u sang tin hi¢u khac

5.1.3 Doc bién d9 va chu ky:
Quan sat dang song tin hi¢u trén tirng kénh:

- DPua tin hiéu vao kénh A hay B (tin hiéu dua vao phan biét ng6 tin hiéu va ngo
mass).

- Chon Vert Mode(5) CHA hay CHB tuy kénh tin hiéu duoc dua vao.
- Chinh Inpur Select 12 GND va chinh vj tri tia séng nam giita man hinh
bang nat POS (nut 4 cho kénh CHA hay nut 7 cho kénh CHB). Sau d6 chinh
Input Select V& vi tri AC hay DC tly theo muc dich quan sat.

- Chinh niit Volt/div va Time/div dé tin hiéu hién du trén man hinh

Bién d¢ tin hiéu = s6 6 * gia tri nit Volt/div
Chu Ki tin hi¢u = 6 6 * gia tri nit Time/div
5.1.4 Vé dang song:
Vi du : nhu trén hinh v& tin hiéu dugc dua
vao kénh CHA, nut Volt/div chon gia tri 5
Volt/div, nat Time/div chon gia tri Ims thi
bién d¢ tin hi¢u 1a 5V/6 * 16 = 5V, chu ki
tin hiéu la

1 ms/0 * 406 = 4ms.
5.2. Huéng din sir dung may phat song.

5.2.1.Hinh dang:
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N

Slels ).

*
&y

5.2.2.Cac nat chire nang:
» S6 1: POWER

Cong tic nguon.
» S62: FUNCTION
Chon dang song ra.
» S63: RANGE
Chon tan s6 song ra.
» S64: FREQUENCY
Hé s6 nhén tan sb.
» S65: AMPLITUDE
Chinh bién d6 dién ap song ra.
» S66: OUTPUT
Song ra.
- Tan sb song ra tinh theo cong thic: f = FREQUENCY*RANGE

Vi du: chon RANGE: 1KHz, FREQUENCY: 0.8, thi s6ng ra c6 tan
sb :

f=0.8*1KHz = 0.8KHz= 800Hz.
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- Bién do dién ap ra khong thé hién trén may, mudn biét nguoi ding
phai do & OUTPUT thong qua VOM hodc dao dong ky.

5.3. Po, doc cac thong s6 co ban ciia xung

5.3.1. Xdc dinh hinh dang, bién d3, tan sé6 ciia tin hiéu
- Poc bién do:
Bién dp (V) = Sé 6 bién dp (8) x Volts / div (V/5)
- Boc chu ky:
Chu ky (s) =86 6 chu ky (6) x Time / div (s / 6)
- MAi lan do, diéu chinh nam chinh bién dd, nam chinh tan sb, nim chinh dang
dién ap & vi tri bat ky rdi dién vao bang sau:

Dién Chu
Lan | s | Glai | gjen | s | Gl | chy | Tan | Dang
do |pien | 9 |a5 |6 do |y (s)| s0 | séng
dgo | (VIO [y | ehy | (510) (Hz)
1
2
3
4
5,

5.3.2. R&p mach tich phdn dung RC
% Lan 1:
- Sinh Vién mac mach nhu hinh 1.17 (R = 100Q, C =1pF )

R -
1+I 1+|:|

C

-

Hinh 1.17: Mach tich phéin diing RC

- Piéu chinh ngudn tin hiéu 1a xung vudng, bién do 5V, tan sé 1KHz va cdp vao
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V| cua mach trén.
- Do va vé& dién ap V, (kénh 1) va Vo (kénh 2) vao bang hinh 1.18.

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

100/, ., :

90 .

10 v :

0% ;

Hinh 1.18

% Lan 2
- Thyc hién nhu 14n mot nhung thay R= 1kQ, C =1uF
- Do va vé& dién ap V, (kénh 1) va Vo (kénh 2) vao hinh 1.19.

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

26
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Hinh 1.19

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
# Noi dung:
+ Vé kién thire: Trinh bay duwoc khdi niém, phan biét sw khdc nhau cia cdc dang
tin hiéu, cdc ham co ban ciia tin hiéu xung, cdc tham soé R-L-C doi véi cdc xung
tin hiéu
+ Ve ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cac hinh dang,
bién dp, tan sé cua tin hiéu mét cach chinh xdc.
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.
# Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thize kiém tra viét, trdc nghiém.
+ Vé ky nang: Pdnh gid ky nang thue hién do dwoc cdc thong sé trong mach
dién theo y8u Cdu ciia bai.
+ Thai @: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 2:
MACH DAO PONG DA HAI

Gigi thiéu.

Hé théng mach dién tir cé thé tao ra dao dong o nhiéu dang khac nhau nhu:
dao déng hinh sin (dao déng diéu hda), Mach tao xung chit nhdt, mach tao
Xung tam giac... cAc mach tao dao dong xung dwoc ting dung khd phé bién
trong hé thong diéu khién, théng tin sé va trong hdau hét cac hé thong dién tir
$6.

Trong ky thudt xung, dé tao cdc dao déng khéng sin, nguwoi ta thuwong ding
Cac bg dao dong tich thodt. Dao dong tich thodt la cac dao ddng roi rac, boi
Vi ham cia dong dién hodc dién ap theo thoi gian cé phan gian doan. Vé mdt
Vét Iy, trong cdc bé dao déng sin, ngodi c&c linh Kién dién tir con c6 hai phan
tir phdn khdng L va C dé tao dao ddng, trong dé xdy ra qud trinh trao déi ning
lieong mét cach lan lwot gitva ndang lwong tir trueong tich lily trong cudn ddy va
nang lwong dién truong tich liiy trong tu dién, sau méi chu ky dao déng, ning
lieong tich liy trong cdc phan tir phan khdng bj tiéu hao béi phan tir dién tro
ton hao ciia mach dao dong, thuc té lwong ti€u hao nay rat nho. Nguoc lai
trong cac bé dao dong tich thodt chi chira mét phdan tir tich lily ning lheong,
ma thwong gdp nhdt 1 tu dién.

Cac bé dao dong tich thodt thuong dwoc sir dung dé tao cdc xung vuéng cé
dé réng khdc nhau va c6 thé 1am viéc & cdc ché dé sau: ché do tw dao dong,
kich thich tu ngoai. Dao dong da hai la mét loai dang mach dao dong tich
thoat, n6 1a mach tao xung vuéng co ban nhat cdic dang da hai thwong gdp
trong Ky thudt xung.

Muc tiéu:

- Trinh bay dwoc cdu tao, nguyén ly hoat déng cdc mach dao dong da hai.
- Néu duoc cdac vng dung ciia mach da hai trong Ky thudt

- Ldp rdp, sira chita, do kiém dwoc cic mach dao dong da hai ding yéu cdu

Ky thudt.

- Ren luyén tinh tw duy, sang tao va dam bdao an toan trong qua trinh hoc
tap.
Ngi dung:

1. Mach dao ddng da hai khéng 6n dung céng logic.
Mach da hai khong on don gian sur dung cong dao 1a mach Ring oscillator
bao gom N cong dao dugc ghép noi ti€p nhu hinh 2.1 (véi N 1€)
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Rilaldalas

3 X F X

Hinh 2.1: Mach da hai khong én Ring oscillator
Chu ky T dugc tinh nhw sau: T =2 N tpd
Trong dé: - ty - 1a thoi gian tré
Véi gia sir rang thoi gian tré ciia xung 18n va xudng cua cong dao 13 bang
nhau va bang tpg. Vi tyg cO thé thay d6i theo nhiét ¢, nha ché tao nén chu ky
T trén c6 thé thay d6i.

2. Mach da hai don 6n dung céng logic.

Muc tiéu: Trinh bay va phan tich mach da hai don 6n ding céng Logic.
\/

Hinh 2.2: Mach da hai don én ding cong logic
Mach c6 moét trang thai on dinh bén 1a khi khong tac dong xung & 16i vao A

= 0 thi 16i ra Out = 0.

Khi c6 mot xung duong 16i vao A = 1, B = 0. twong tng qua mach NOR ta
c6 16i ra Out = 0, qua mach RC tao thanh mach tich phan RC, khi d6 dién ap trén
tu tang dan (tu dugc nap dién tr +V qua R qua C xuéng dét) va dién ap trén tu nhu
Sau.

U. =V (@—exp(-t/RC))khi d6 uy =0 va ldira Out= 1.
Luc d6 tu dugc nap dién va dién ap trén tu C ting dan, khi dién ap trén ty C

tang Uc > U thi 16i ra 14t trang thai tir Out = 1 sang 16i ra Out = 0 (Ura = UL).
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Khi két thic xung 16i vao A =0, vd B = Uy, = 0 (Uy) khi d6 mach s& giir nguyén

trang thai on dinh cho xung tiép theo ¢ 16i vao A.
3. Mach da hai lwéng én dung céng logic.

Muc tiéu: Trinh bay va phan tich mach da hai lwéng én dung céng Logic.
SR flip-flop

Set Reset

:U3 =L
_D‘ Output

3x % 74LS132

Set Reset

1
o L
Trigger —E

Input " T set

2

Hinh 2.3

Mach U2 va U3 tao thanh mach SET/RESET tac dong murc thap. Khi ngd vao
chuyén trang thai tir mirc cao xudéng muc thip, ngd ra mach chét U1 chuyén sang
trang thai RESET =1 va SET=0. Khi d6 ngb ra Output sé 1&n muc 1 (SET). Khi
chuyén dbi trang thai ngd vao tir murc thip sang mirc cao, ngd ra U1 chuyén sang
mtc thap, hay chan RESET =0 va chan SET = 1. Khi d6 ngd ra Output chuyén
sang trang thai muc 1 (RESET).

4. Thwc hanh:
4.1. Rap mach dao ddng da hai khong 6n dung cong logic

\_Ul.rl
ul p . ED;'._..UL Q

R; R- —

Hinh 2.4

- R4p mach dao dong da hai don on ding cong logic nhu hinh 2.4. Sir dung
IC 7400 dung cho cong NAND.

- Budc 1: véi R2=1KQ, C=1uF. Quan sat, do dang song tai V1 va ngd ra Q.
Po va vé dang song tai V1 (kénh 1) va ngd ra Q (kénh 2).
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Kénh 1: Kénh 2:

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

100, ., ]

20 ]

10 Lol :

0% ]

Hinh 2.5

- Budc 2: véi R2=1KQ, C=0.1uF. Quan sat, do dang song tai V1 va ngo ra Q.
Po va vé dang song tai V1 (kénh 1) va ngd ra Q (kénh 2).

Kénh 1: Kénh 2:

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

1':"] +———t E

20 ]

10 by E

0% ]

Hinh 2.6

- Budce 3: voi R2=1KQ, C=10uF. Quan sat, do dang song tai V1 va ngd ra Q.
Po va vé dang song tai V1 (kénh 1) va ngd ra Q (kénh 2).
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Kénh 1:

- Time/Div:
- Volts/Div:

32

Kénh 2:

- Time /Div
- Volts/Div

]-["]::::

90

]-']:II:

0%

Hinh 2.7

- Budc 4. So sanh va nhan xét cac két qua ngd ra & cac bude 1, 2, 3.

4.2. R4p mach dao dong da hai don 6n ding cong logic

- Rap mach dao dong da hai don On diing cong logic nhu hinh 2.2. St dung IC
7402 dung cho cong NOR.

- Budc 1: voi R=1KQ, C=1uF, dat tin hiéu mac 1 (twong tng 5V vao ngd vao
A). Quan sét ghi nhan tin hiéu ngd ra. X0a muc tin hiéu ngd vao A xudng 0
(twong ung 0V). Quan sat ghi nhan tin hiéu ngb ra. Po va v€ dang song tai ng0
vao A (kénh 1) va ngd ra out (kénh 2).

Kénh 1:

- Time/Div:
- Volts/Div:

Kénh 2:

- Time /Div
- Volts/Div
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Hinh 2.8

- Buéc 2: voi R=1KQ, C=0.1uF, dat tin hiéu mac 1 (tuong ung 5V vao ngd
vao A). Quan sat ghi nhan tin hiéu ngd ra. Xoa mirc tin hiéu ngd vao A xudng
0 (twong tmg 0V). Quan sat ghi nhan tin hiéu ngd ra. Po va v& dang song tai
ngd vao A (kénh 1) va ngo ra out (kénh 2).

Kénh 1: Kénh 2:

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

100/, .. 5

20 ]

10 |t .

0% :

Hinh 2.9

- Budc 3: voi R=1KQ, C=10uF, dat tin hiéu mac 1 (twong Gtng 5V vao ngo
vao A). Quan sat ghi nhan tin hi¢u ngd ra. Xoa muc tin hi¢u ngd vao A xuong
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0 (twong tng 0V). Quan sat ghi nhan tin hiéu ngd ra. Po va v& dang song tai
ngd vao A (kénh 1) va ngo ra out (kénh 2).

Kénh 1: Kénh 2:

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

100/, .. 5

20 ]

10 |t .

0% :

Hinh 2.10

- Budc 4. So sanh va nha:m xét cac 1§ét qua ng0 ra ¢ cac budc 1, 2, 3.

4.3. Rap mach lwong on dung cong logic

- R4p mach dao dong da hai don on ding cong logic nhu hinh 2.3. Sir dung
IC 7400 dung cho cong NAND.

- Budc 1: Tac dong chuyén ddi trang thai ngd vao tir mic cao xuéng mirc
thap. Quan sat, do dang song tai ngd vao va ngo ra. Po va vé dang song tai
ngd vao (kénh 1) va ngo ra (kénh 2).

Kénh 1: Kénh 2:
- Time/Div: - Time /Div
- Volts/Div: - Volts/Div
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20
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Hinh 2.11

- Bude 2: Tac dong chuyén d6i trang thai ngd vao tir mirc thap 18n muc cao.
Quan sat, do dang song tai ngd vao va ngo ra. Do va vé dang song tai ngd vao
(kénh 1) va ngd ra (kénh 2).

Kénh 1:

- Time/Div:
- Volts/Div:

Kénh 2:

- Time /Div
- Volts/Div

1':"]::::

90

1']::::

0%

Hinh 2.12
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 2
# Noi dung:
+ Vé kién thire: Trinh bay dwoc khdi niém, phédn biét sy khdc nhau cia cdc mach
da hai bdt 6n - don on — luéng on, mach schmitt trigger, ...
+ Ve ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cac hinh dang,
bién a4, tan s6 ciia mach da hai va schitt trigger mor cdch chinh xdc.
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.
# Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé ky nang: DPdnh gid ky nang thuc hién do dwoc cdc thong sé trong mach
dién theo y8u Cdu ciia bai.
+ Thai d: Ti mi, can thdn, chinh xdc, ngdn ndp trong cong viéc.
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Phéan 2: KY THUAT SO
BAI 1:
PAI CUONG

Gidi thiéu
Trong khoa hoc, céng nghé hay cuéc song doi thwong, ta thuong xuyén phai
tiép xiic véi s6 lwong. S6 lwong cé thé do, quan 1y, ghi chép, tinh todn nham
giup cho céac xu Iy, wéc doan tro nén it phic tap hon.
- C6 2 cach biéu dién sé lwong:
Dang twong tw (Analog) va Dang sé (Digital)
o Dang twong tu:
Vi du: Nhiét do, toc dé, dién thé ciia dau ra micro... La dang biéu dién véi sir
bién doi lién tuc ciia c&c gia tri .
e Dang s6:
Vi du: Thoi gian hién trén dong ho dién tir. LA dang biéu dién trong dé cdc
gia tri thay doi tirng ndc roi rac .
Muc tiéu:
-Trinh bay dwoc cdc khdi niém co ban vé mach twong tw va mach so.
- Trinh bay diwoc cdu triic ciia hé thong sé va ma so.
-Trinh bay dwoc cdu tao, nguyén Iy hoat déng ciia cdc cong logic co

ban.

-Trinh bay dwoc cdc dinh ludt co bdan vé kj thudt sé, cdc biéu thirc todn
hoc ciia s6

- Chu dong, sang tao va dam bdo trong qua trinh hoc tdap
Ngi dung:

1.Téng quan vé mach twong tw va mach so

- Muc tiéu: Phan biér dwoc tin hiéu twong tw va tin hiéu sé, wu nhiroc diém cia
ching.

1.1 Binh nghia
-Tin hi¢u
Tin hiéu 1a bién thién cua bién @0, thuong 1a dién ap hay dong dién theo thoi

gian. Puong biéu dién cua tin hiéu 12 dang séng.
- Tin hiéu twong tw
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Tin hiéu twong ty 12 tin hiéu c6 bién d6 lién tuc theo thdi gian. Trong thuc té
cac dai lugng vat ly nhu van toc, nhiét d6 moi truong, tiéng noédi... déu 1a tin hiéu
tuong tu.

Bign dd
Fy
|
0 t

Hinh 1.1: Tin hiéu tieong fir

Trong ky thuat dién tor mach tuong tu 1a mach xur 1y cac tin hiéu twong tu co
dang nhu hinh V& c6 nghia 1a trong cung mot khoang thoi gian xac dinh mach phai
Xtr Iy n muec tin hi€éu khac nhau

- Tin hiéu sé

Tin hiéu s6 1a tin hiéu co6 bién do gian doan theo thdi gian. Bién do chi co hai
murc nhu hinh vé, muec (1) dai dién cho bién d6 cao, muc (0) dai dién cho bién do
thap.

Biéndd
Fy

-
t

0 Hinh 1.2: Tin hiéu so

Mach s6 chi xir Iy hai mirc tin hiéu 0 hodc1 trong ciing mot khoang thoi gian
ma thoi.
1.2 Uu va nhuogc diém cta k¥ thuét s so v6i ky thuat twong tur

K thuat s6 c6 nhiéu wu diém so véi ki thuat mach tuong tu khién cho k¥
that s6 ngay cang pho bién ¢ gan nhu hau hét cac linh vuc nhu: do ludng, didu
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khién tinh toan, thong tin... Tuy nhién k¥ thuat mach tuong ty cling c6 nhitng dac
tinh riéng ma mach sé khong thé thay thé.
% Uu diém:

Nhin chung thiét bi s6 dé thiét ké hon: D6 1a do mach duogc sir dung cac vi
mach chuyén dung d& dugc thiét ké véi chirc nang dinh trude. Kha nang chéng
nhidu va su méo dang cao: Do dic thi cua hé théng 1a chi xir 1i hai mirc tin hiéu 1
va 0 va thoi gian chuyén tiép giita chiing 1a rat nhanh nén kha ning chong nhiéu
rat cao, hon nita bién do cua tin hiéu nhiéu khong du kha ning lam thay d6i giita
hai mic tin hiéu tir 0 sang 1 va nguoc lai tir 1 sang 0. Trong khi d6 ¢ thiét bj tuong
tu do chinh X&c bi gidi han vi mach phai xur 1i cac tin hiéu lién tuc theo thoi gian,
hon nita cac linh kién sir dung khong thuc sy tuyén tinh.

Do d6 bién d6 cua tin hiéu nhiu dé dang xam nhap vao hé thong va lam mat
tinh 6n dinh cua hé thong.

Luu trit va truy cap d& dang, nhanh chong: Do tin hiéu sé chi ¢6 hai murc nén
viéc luu trit & nhitng moi trudng khac nhau (bo nhé ban dan, bang tir...) va truy
cap rat thuan tién.

D0 chinh xac va do phan giai cao: Trong viéc do dac thoi gian, tan sd, dién
thé v.v...k¥ thuat sb cho do chinh xac va do phan giai cao hon k¥ thuat twong tu.

C6 thé 1ap trinh hoat dong ctia hé thong k¥ thuat s6: Hoat dong ciia hé thong
k¥ thuat co thé diéu khién theo mot qui ludt dinh trudc bﬁng mot tap 1énh goi la
chuong trinh. Clng voi viée ra doi cta cac vi xtr li va vi diéu khién 1am cho viéc
tu dong diéu khién hé thong tré nén d& dang hon.

% Nhuoc diém:

Hau hét cac dai luong vat 1y didu mang ban chét cta tin hiéu twvong ty. Chinh
nhitng dai lwong nay thuong 12 dau vao va dau ra cua cac hé thong diéu khién. Vi
du nhu cac dai lugng nhiét do, ap suat, luu lugng, van tdc... Phan tich cac dai
lugng nay theo thoi gian do chinh 1a cac dai lugng twong tu.

Trong ky thuat nguoi ta thuong phai thuc hién bién dbi tir tin hiéu tuong tu
sang tin hiéu sé va nguoc lai. Didu nay l1am cho thiét bi thém phc tap va gia thanh
cao hon. Tuy nhién nhiing bét loi ndy bi lan ludt boi vu diém cua ki thuat sb nén
viéc chuyén ddi qua lai gitra k¥ thuat s6 va k¥ thuat tuong tu 12 viéc can thiét va
trd nén pho bién trong cong nghé ngay nay.

Pé tan dung dugc nhitng wu diém cia ki thuat s6 va ky thudt tuong ty nguoi
ta str dung ca hai loai vao trong mot hé thong. O nhitng hé théng nay khau thiét ké
can quyét dinh khau ndo ding ky thuat trong tu va khau nao ding ky thuat sé.
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2 . Hé théng sé vaméasé
- Muc tiéu: Phan biér va Chuyén doi giita cac hé théng $6 v&i nhau, wu va nhuoc
diém ciia hé thong ma sé.

2.1 Hé thong s6 thap phan (Decimal system)

Trong hé thap phan ngudi ta sir dung 10 ky tur tir 0 dén 9 két hop véi cac dau
cham, ddu phay dé chi vé luong:

Trong day sé thap phan: dn.1._d2didg theo qui w6c tir phai qua tréi vi tri cua
chiing thé hién hang don vi, hang chuc, hang trim, hang nghin . . . v4i phan nguyén
va nguoc lai tir trai qua phai 1a phan chuc, phan trim, phan nghin . . . d6i v6i phan
1é sau dau phay.

Vi du: Hinh 1.3, cho s thap phan 379,153 véi phan nguyén 1a 379 va phan
¢ 14 153 duge biéu dién nhu sau:

- 379,15310 = 3.10%+7.10'+9.10°+1.10+5.102+3.10°®

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

-1,25=1.10°+ 2.101 + 5.102=1,00 + 0,2 + 0,05 = 3,62519

NOi tom lai bat ki s6 nao ciing 1 tong céc tich giita gia tri ciia mdi chir s6 v6i
gia tri (goi 14 trong sd) ctia nod.

Trong s6
102 10 10° 10 10 107
3 7 9 . 1 3 3
Diu phiv
Hinh 1.3

Pbi v6i mot ddy sé thap phan co n sd hang thi c6 10" gia tri va gitta hai gia
tri lién ké nhau chénh Iéch nhau 10 lan

2.2 Hé thong s6 nhi phan (Binary system)

-Ky tusd: 0,1
-Co s6: 2
Pé biéu dién s6 nhi phan ngudi ta dung hai ki s6 (digit) 0 va 1 dé dién ta vé
luong ctia mot dai luong nao d6.Mot ddy sé nhi phan chi tinh phan nguyén duogc
biéu dién nhu sau:
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Dn-1bn-2. . .b2b1bo
Qui udc mdi sé hang 12 mot bit. Bit tan cling bén trai goi 12 MSB (ttrc 1 bit
c6 gié tri 16n nhat) va bit & tan clng bén phai goi 1a LSB (ttc 12 bit ¢ gia tri nho
nhat).
Nhu vay s6 nhi phan c6 n bit thi s& c¢6 2" gia tri khiac nhau. Gi4 tri nho nhat
12 0. ..000 va gié tri 16n nhat 12 1. . .111. Trong s céc bit tir thap dén cao 1an luot
la 1, 2, 4, 8 va giira hai bit ké nhau chénh léch nhau 2 lan.
Vi du: S6 nhi phan 10101, = 1.24 + 0.23 + 1.22 + 0.21 + 1.2°
-11,101, = 1.2t +1.2°+ 1.2t + 0.2 + 1.2°3
% Chuyén doi tir sé nhi phin sang thép phén.
Quy tdc chuyén nhu sau:
bn-1bn-2. . .b2D1b0 = Dn-1.2" 2 4+bn-2.2"2. . . D2.2%+D1.2%+bg.2°
Vi du: Chuyén ddi sb nhi phan sau sang sb 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, = 1.2'+1.2°+1.2°34+0.2241.23+0.24
=2+1+12+1/8
< Chuyén doi tir sé thdp phdn sang nhi phén.
Quy tdc chuyén nhuw sau:
Str dung qui tic chia 2 1ién tiép sd Aiova lay phan du
- Phin du d4u tién cua phép chia 12 bit LSB
- Phan du cubi cling cling cua phép chia 1 bit MSB
Vi du: Chuyén sé thap phan Ao = 20 sang s nhi phan
Viéc chuyén d6i duoc tién hanh nhu sau:
40/2 = 20+ du 1 (LEER)
20/2 =10+ duO
10/2=5 +dui
52 =2 +dul
272 =1 +dw0(MSE)

Két qua: A, = 01001

2.3 Hé thong s6 bat phan (Octal system)
-Ky tusd:0,1,2,3,4,5,6,7
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- Co'sb: 8
Trong hé thong s bat phan nguoi ta diing cac 6 tir 0 dén 7 dé mé ta vé luong
cua mot dai lugng va ciling theo luat vi tri trong sb ctia 8™ (m=...-2,-1,0,1,2. . ).

Mot ddy s octal duoc biéu dién nhu sau:0n.10n-2. . 020100
Trong d6 mot ddy sb bat phan c6 n sb hang thi s& co 8" gia tri khac nhau, gia
tri thdp nhat 12 0. . .000 va gia tri 16n nhat 1a 7. . .777. Trong sb cac bit tir thap dén
cao lan luot 1 1, 8, 64. . .va giita hai s lién ké nhau chénh léch nhau 8 lan
% Chuyén dai tir bat phan sang thdp phdn
Quy tdc chuvén nhu sau:
On-10n-2...020100
% Chuyén d6i s thap phan sang biéu dién sb bat phan
Quy tdc chuyén nhu sau:
Pé thuc hién chuyén tir A1 sang Ag ta thuc hién phép chia ctia A1 cho Ag rdi

lay phan du
Vi du: Cho A = 435 héy tim ASZ?
Ta c6: 435/8 = 54 + du 3 (LSO)

54/8 =6+du 6
6/8 =0 + du 6 (MSO)
Két qua: Ag = 663
< Chuyén doi mét so bdt phin sang sé nhi phin
Pé thyc hién chuyén dbi ta thay thé mot ky tu s6 bang mot s6 nhi phan 3 bit
twong Ung theo bang sau:

ky t s6 bat phan| ( 1 2 3 4 |5 |6 7

INho’mnh}phén 000 |00L (010 |O11 |[100 (10l [110 [Lll1

Vidu:-4 7 2g=100 111 010, ; 10g = 001 0002;

- 3 4 5¢=11100101,, 1 3 7g=1011111,
R ORI
011 100 101 011 011 111

2.4 Hé thong s6 thap luc phan (Hexadecimal system)

-Ky tusb:0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F
- Co s6: 16
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Hé HEX st dung 16 ki tu bao gdm 10 s6 tyr nhién tir 0 dén 9 va céc chir cai in
hoa gdm A, B, C, D, E, F dé dién ta 16 sb thap phan tir 0 dén 15.
Ly do ding hé thap luc phan 1a vi mot s6 nhi phan 4 bit ¢6 thé dién ta duoc
2% = 16 gi4 tri khac nhau nén rat thuan loi cho hé thdng s6 nao d6 chi ding mot ky
tr ma ¢ thé trong tng v6i s6 nhi phan 4 bit, 6 13 hé thap luc phén.
Mot ddy Hex duoc biéu dién nhu sau: hy1hn2. . hzhiho
Nhu vy trong day s6 Hex co n s6 hang thi s& c6 16" gié tri khac nhau, gia tri nho
nhat 12 0. . .000 va gi4 tri 16n nhat 14 F. . .FFF. Trong sd céc bit 1an luot 14 1, 16,
256. . . va trong s cua hai s6 hang ké nhau chénh léch nhau 16 lan.
% Chuyén ddi so thap luc phan sang so thip phan
Viduy: 2 Ejg = 2.16% + 14.16° = 464
0 12 C, D;=0.16%+1.162+2.16'+12.16° + 13.16*
=0 + 256 + 32 + 12 + 0,0625 = 300,0651¢
Ghi chd: néu s6 thap luc phan bat diu bang chit thi khi viét phai thém s6 0 vao
trudc, vi du: EF — OEF.
% Chuyén ddi s6 thap phén sang s6 thap luc phén
- Thuee hién theo quy tdc ldy Ay chia cho A réi ldy phan du
Vi du: Cho A= 5001 tim A16 =7
Giai

Taco: 5001/16=312+du9
312/16 =19 + du 8
19/16 =1+ du 3
1/16=0+du 1
Két qua: Ais = 1389
< Chuyén ddi thap luc phan sang biéu dién s6 nhi phan
- Thuee hién theo quy tdic biéu dién mét ky sé thap luc phdn bang mét nhém
t6 hop 4 bit nhi phin
Vidu: V&i A16 =4EFB suyra A2=0100 1110 1111 1011
V61 A16 =BCD2 suyra A2=1011 1100 1101 0010
- Bang TT01.1 md ta quan hé gitra hé thap phan, thap luc phan va nhi phan 4

bit Bdang TT01.1
Thép phan Thap luc Nhi phan
phan
0 0 0000
1 1 0001
2 2 0010
3 3 0011
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4 4 0100
&) &) 0101
6 6 0110
7 / 0111
8 8 1000
9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111

2.5 Ma BCD (Binary code decimal)

Thong tin dugc xu 1i trén mach sb diéu 1a cac s6 nhi phan nén moi thong tin
dir liéu du 14 s6 luong, cac chir, cac dau, cac ménh 1énh sau clng phai ¢ dang nhi
phan thi mach s méi hiéu va xir li duge. Do d6 phai qui dinh cach thirc ma cac sb
nhi phan dung dé biéu dién cac dir liéu khac nhau tir 46 xuét hién cac ma s6. Trudc
tién ma thap phan thong dung nhat 12 ma BCD (Binary code decimal: ma cua sd
thap phan dugc mé hoa theo s6 nhi phén).

Vi ky s6 thap phan 16n nhat 12 9 nén ta can 4 bit d& ma& hda mdi ki s6 thap
phan

Vi du: Bé minh hoa m4 BCD ta tién hanh ma héa sé thap phan 2352sang mi
BCD. Trong d6 mdi ki s6 ctia hé thap phan duoc biéu dién boi mot t6 hgp ma BCD
nhu sau:

2 3 5 2 (Thap phin)

P

0010 0011 0101 0010  (BCD)

MJi s6 thap phan duoc ddi sang s6 nhi phan tuong dwong va ludn luén dung
4 bit cho timg s6 thap phan
M4 BCD biéu dién mdi sé thap phan bang mot sé nhi phan 4 bit va ta nhan
thdy rang chi c6 cac sd tir 0000 dén 1001 duoc sir dung, ngodi cac nhdm s nhi
phan 4 bit nay khong dugc dung lam méd BCD.
Vi du: Déi s6 BCD sang sd thap phan
a) 1000100100100110scp
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b) 1100100001010111gcp
a) Chia s6 BCD thanh timg nhom 4 bit va d6i mdi nhém sang thap phan
lOTOO lOTOl OOTlO OlTlO
8 9 2 6
Két qua s6 thap phan twong tmg 1a: 892619
b) Tuwong tu nhu ciu a ta co
1100 1000 0101l OlLll

!
M3 cd mT ST 5 7‘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 can nhd cac nhom mé 4 bit Gmg véi cac ki s6 thap
phan tir o dén 9.
- So sénh ma BCD va ma nhi phéin
Ta can phai hiéu rang md BCD khong phai 1a mot hé thong s6 nhu hé théng
sb thap phan, nhi phan, bat phan va thap luc phan. Ma that ra, BCD 14 hé thap phan
vé6i timg ki s6 dugc mé hda thanh gia tri nhi phan twong ing va ciing phai hiéu
rang ma BCD khoéng phai 1a mét mé nhi phan quy udc.
M4 nhi phan quy udc biéu dién sb thap phan hoan chinh & dang nhi phén, con
m& BCD chi chuyén d6i timg ky s thap phan sang sé nhi phan twong mg

2.6 Ma ASCII

Ngoai dit liéu dang s6 may tinh con c6 kha ning thao tac théng tin khac sb
nhu m4 biéu thi mau tu abc, ddu chAm cau, nhitng ky tu dic biét ciing nhu ky tu
s6. Nhimg ma nay dugc goi chung 1a ma chir s6. B6 ma chit sé hoan chinh bao
gém 26 chir thuong, 26 chit hoa, 10 ky tu s6, 7 ddu chdm cau va chung d6 20 dén
40 ky tu khac. Ta c6 thé noi rang ma chit sé biéu dién moi ky tu va chir s6 co trén
ban phim may tinh.

M4 chir sé duoc sir dung rong réi hién nay 1a ma ASCII (American Standard
Code Information Interchange).

Ma ASCII 12 bd mé c6 7 bit nén c6 27= 128 nhém ma du dé bicu thi tat ca cac
Ky tu trén ban phim may tinh.

Bang danh sach bang ma ASCI|
Ky tu Ma& ASCII 7 bit Octal Hexa
A 100 0001 101 41
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B 100 0010 102 42
C 100 0011 103 43
D 100 0100 104 44
E 100 0101 105 45
F 100 0110 106 46
G 100 0111 107 47
H 100 1000 110 48
I 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
o) 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
\ 101 0110 126 56
W 101 0111 127 57
X 101 1000 130 58
Y 101 1001 131 59
Z 101 1010 132 SA

Ngoai dit liéu dang s6 may tinh con c6 kha ning thao tac théng tin khac sb
nhu m4 biéu thi mau tu abc, ddu cham cau, nhitng ky tu dic biét ciing nhu ky tu
s6. Nhimg ma nay dugc goi chung 1a2 ma chir s6. B6 ma chit sé hoan chinh bao
gém 26 chir thuong, 26 chit hoa, 10 ky tu s6, 7 ddu chdm cau va chung d6 20 dén
40 ky tu khac. Ta c6 thé noi rang ma chit sé biéu dién moi ky tu va chir s6 co 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
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7 011 0111 067 37
8 011 1000 070 38
9 011 1001 071 39
<Ky tu traing> | 010 0000 040 20
: 010 1110 056 2E
( 010 1000 050 28
+ 0101011 053 2B

010 0100 044 24
* 010 1010 052 2A
) 010 1001 051 29
- 0101101 055 2D
/ 0101111 057 2F
, 010 1100 054 2C
= 011 1101 075 3D
<RETURN> 000 1101 015 0D
<LINEFEED> | 000 1010 012 0A

3. Céc cong logic co ban

- Muc tiéu: Phan tich dwoc cac mach cua cac céng Logic, tin hiéu ciia ngd vao

va ra khi c6 sy két hop ciia nhiéu cong véi nhau.
Trong ky thuat dién tr ngudi ta dung nhiing linh kién dién tir can thiét két noi

v6i nhau theo cac quy luat nhét dinh tao nén céc phan tir co ban va tir d6 hinh

thanh cac mach chirc ning phirc tap hon. Nhimg phén tir co ban ndy goi 1a c4c

cong logic can ban.

Mot cong logic cin ban bao gdm mot hay nhiéu ngd vao nhung c6 duy nhat
mot ngd ra va gitra cac ngd vao va ngd ra biéu thi mbi quan hé véi nhau duge biéu
dién qua cac sb nhi phan 0 va 1.

Xét vé mirc dién ap thi 0 dic trung cho dién ap thap va 1 didc trung cho dién
&p cao va céc cong logic co ban bao gdm cac cong sau.

3.1 Cong AND.
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Ky hiéu: Bing trang thdi

A Y=AB
B

= AB

— o |lo|o |

A
0
0
1
1

— | O | — | D |

Hinh 1.5: Ky hi¢u va bdng trang thai
Nhan xét:
> Cong AND thuc hién toan nhan thong thuong gitra 0 va 1
> Ngb ra cong AND bang 0 khi c6 it nhat mot ngd vao bang 0
> Ngb ra cong AND bang 1 khi tit ca cac ngd vao diéu bang 1
Vi du: Mach dién hinh 1.6 sau thuc hién chirc ning ctia cong AND

A B

Hinh 1.6: Mgch di¢gn mo phong
Bong dén sé sang khi ca hai cong tac A va B déu dong

3.2 Cong OR.
Ky hiéu: Bdng trang thdi
R voarp A B |¥=a4B
B 0 |0 0
0 ! l
I l
IR l
Hinh 1.7: Ky hi¢u va bdng trang thai
Nhan xét:

- Cong OR thyc hién toan cong thong thudng giita 0 va 1

- Ngb ra cong OR bang 0 khi tit ca cac ngd vao bang 0

- Ngb ra cong OR bang 1 khi c6 it nhat mot ngd vao bang 1

Vi du: Mach dién hinh 1.8 sau thyc hién chirc ning cua cong OR
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oo N\

Hinh 1.8: Mach dién moé phong
Bong den s€ sang khi cong tic A hodc cong tdc B dugc bat

3.3 Coéng NOT.

Ky hiéu: Bing trang tha
A«Don:K A YA
0 l
l 0

Hinh 1.9: Ky hi¢u va bang trang thai ’
Nhdn xét: Trang thai ngd vao va ngd ra cua cong NOT ludn doi nhau

Cong NAND.
Ky hiéu: Bidng trang thdi
A __[a Y-AE
DD_Y AR o 1
B —
0 1 1
1 0 1
1 0

Hinh 1.10: Ky hiéu va bdng trang thdi
Nhdn xét:
> Cong NAND la dao trang thai ngd ra cua cong AND
> Ngb ra cong NAND bang 0 khi c6 tat ca cac ngd vao bang 1
> Ngb ra cong AND bang 1 khi c6 it nhat mot ngd vao bang 0
Vi du: Mach dién hinh 1.11 sau thuc hién chtic ning ctia cong NAND
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+ AJ_

BJ' ® Y=AE

Hinh 1.11: Mach dién mé phong
Bong dén sé& sang khi cong tic A hodc cong tic B khong dyoc nhan véi quy
wdc khi nhan trang thai cta cong tic 1a 1 va khi khéng nhan 13 0

Cong NOR.
Ky hieu: Bdng tranyg thii
A A B Y=A+B
Y=A+B o 0 1
B
0 1 0
1 0 0
1 1 0
Hinh 1.12: Ky hiéu va bdng trang thdi
Nhdn xét:

> Cong NOR 1a déo cua cong OR
> Ngd ra cong NOR bang 0 khi ¢6 it nhat mot ngd vao bang 1
> Ngb ra cong NOR bang 1 khi tat ca cac ngd vao bang 0

Vi du: Mach dién thé hién quan hé cua cong NOT, hinh 1.13

r—=

® Y=A+B

Hinh 1.13: Mach dién mé phong
Chi can nhan mét trong hai ntit nhan thi dén sé tat

B -

Cong EX-OR.
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Ky hiéu: Bang trang thdi
A — —
Y = ;B + AE A B Y= AB+ AB
EjD 0 0 0
0 1 1
1 0 1
1 1 0

Hinh 1.14: Ky hiéu va bdng trang thdi
Nhdn xét:
> Ngb ra cong EX-OR bang 0 khi tat ca cac ngd vao ciing trang thai
> Ngo ra cong EX-OR bang 1 khi céc ngd vao khéc trang thai

3.7 Cong EX-NOR.

Ky hiéu: Bang trang thdi
A
Y=ThB4AB A B Y=AB+ AB
B 0 0 1
0 | 0
| 0 0
l | 1

Hinh 1.15: Ky hiéu va bdng trang thdi
Nhdn xét:
> Ngb ra cong EX-NOR chinh 13 ddo cua cong EX-OR
> Ngd ra cong EX-NOR bang 1 khi tat ca cac ngd vao clng trang thai
> Ngd ra cong EX-NOR bang 0 khi cac ngd vao khac trang thai

3.8 Cong dém (Buffer)
Cong dém (Buffer) hay con goi 1a cong khong dao 14 cong c6 mot ngd vao

va mot ky hiéu va bang trang thai hoat dong nhu hinh 1.16
Bang trang thai

X |Y
010
I ]

Ky hiéu

Hinh 1.16: Ky hiéu va bdng trang thdi ciia cong dém
Nhdn xét:
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» X la ngd vao, coé tro khang vao (Zin) vo cung Ién. Vi vay dong vao cua
cong dém rat nho.

> Y langd ra, co tré khang ra (Zow) rat nho. Vi vay cong dém c6 kha ning
cung cap dong ngd ra 16n.

> Dung dé phéi hop tro khang vao.

> Dung dé cach ly va nang dong cho tai

4. Biéu thirc logic va mach dién
- Muc tiéu: Thue hién chuyén déi giita cdc cong logic trong so do mach cua tin
hiéu ¢ ng® vao va ra khi trang thdi thay déi ¢ cdc cong.

4.1 Mach dién biéu dién biéu thirc logic

% Mach tao thanh cac cong logic tir cong NAND

Cong NAND thyc hién phép toan nhan dao, vé so do logic cong NAND gom
1 céng AND mic ndi tang véi cong NOT, ky hiéu va bang trang thai cong NAND
duogc cho nhu hinh 1.17

X|
Y X1 X2
 CEmm—
X) ﬁ
X3 ‘ ’ ‘ >c y

Hinh 1.17: Ky hiéu, so dé logic twong dwong va béing trang thdi
- Stk dung cong NAND dé tao cong NOT
Ta c6 thé str dung cong NAND nhu mot céng NOT bang cach ndi n-1 dau
vao cua cong NAND 1én muc 1, ngd vao con lai 1am ngd vao cta mach NOT.

Vi du: Tao cong NOT tir cong NAND hai ng6 vao
l y
A
Yy = X, X, = X, + X, = X
Hinh 1.18: DUong Cong NA]}’D de tao C(fng NOT
- Sur dung cong NAND dé tao thanh cong AND

Ham NAND Ia dao cua ham AND, do vay ham AND duoc xay dung tir ham
NAND bing cach mac nhu hinh 1.19

— OO

S| | =] -]

—_—"o -
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X1

— X1 D
sy e | )F
X2 ‘ X2

Hinh 1.19: St dung céng NAND dé tao thanh céng AND
- Stk dung cong NAND dé tao thanh céng OR
Ham OR c¢6 thé dugc xay dung tir cac mach NAND
Vi du: Tao cong OR c6 2 ngd vao tir cong NAND

i X
1 y y
Y= XX =X +X, =X, +X,

Hinh 1.20: Si# dung cong NAND dé tao thanh cong OR
- Stk dung cong NAND dé tao thanh cong NOR
Ham NOR c6 thé duogc xdy dung tir cac mach NAND
Vi dy: Tao cong NOR c6 2 ngd vao tir cong NAND

X

. Iy
X
y ' V
X2 C:> % >—
2

Y= XX, =X+, =X 41,

ﬁ
Y

-

T

I

Hinh 1.21: Si# dung céng NAND dé tgo thanh cong NOR
- Sur dung cong NAND dé tao thanh cong Buffer (cong dém)

T P >
X3 /
y =X =X
Hinh 1.22: Si¢ dung cong NAND dé tao thanh cong dém
< Mach tao thanh cac cong logic tir cong NOR
Cong NOR con goi 1a cong Hodc — Khong, 1a cong thuc hién chic ning
ctia phép toan cong dao Logic, cong co hai ngd vao va mot ngd ra c6 ky hiéu
nhu hinh 1.23

y = X, + X,
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=es

Ky hi¢u theo Chiu Au

Hinh 1.23: Ky hiéu céng NOR

54

X1
j}»’—
X2

Ky hi¢u theo My, Nhit

-Bdng trang thdi mé ta hoat déng ciia cong NOR

Bdang TTI-1
X1 | X2 Y
01011
0[1]0
11010
11110

T

- DUNg mach NOR dé tao ham NO

@702

"

C) >

=A

Hinh 1.24: Si¢ dung cong NAND dé tao thanh cong NOT

- DUNg mach NOR dé tao ham OR

=D

j : O=A+B

Hinh 1.25: Sir dung cong NAND dé tao thanh céng OR
- Dung mach NOR dé tao ham AND

—D—

=X +X,=

X,

X,

=X,

X,

Xy

C::)x:

DL

Hinh 1.26: Sir dung cong NAND dé tao thanh céng AND
- Dung mach NOR dé tao ham NAND

D

y=yl=x +x, =X +X,= X0,

Y

y

o

X)

X2

Hinh 1.27: Sir dung cong NOR Iam céng NAND
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4.2 Xay dung biéu thirc logic theo mach dién cho trude

Vi du : Dung cong NAND 2 ngi vao thiét ké mach tao ham Y = f(A,B,C)
=1 khi théa cac diéu kién sau:

a. A=0,B=1vaC=1

b. A=1, B=1 bét chip C

AIBiC| Y
0:0:0 0
0:0:1 0
0:1:0 0
0:1:1 1
1i0i0 0
1:0:1 0
1:1:0 1
1:1:1 1

Rat gon ham:

Bc
A

T - :

9 2 Y -AB+BC C_ 2 7 3
bé dung toan cong NAND tao ham, ta dung dinh Iy De Morgan dé bién doi ham
Y: Y=Y =AB+BC =ABBC
Vi du : Cho mach, hinh 1.30
a. Viét biéu thirc ham Y theo cac bién A ,B, C.
b. Rut gon ham logic nay
¢. Thay thé mach trén bang mot mach chi gdm cong NAND, 2 ngd vao.

T T
[ O=
: -
Hinh 1.28
Giai:
a.Taco: Y=Y =AB+BC=ABBC
b. Rut gon:
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Y =ABC+AB.C+ABD=B.C(A+A)+ABD
=B.C+ABD=B(C +AD)
c. Vé mach thay thé dung cong NAND 2 ngd vao nhue hinh 1.29a. Truéc tién ta vé
Mach twong 1mg ham rat gon, sau dé iing dung ding dinh 1) De Morgan bién doi
cong nhuw hinh 1.29b.

A A
D Y D Y
¢ ¢
J E[> a. J ED: b.
Hinh 1.29

5. Pai sé Boole va dinh ly Demorgan
- Muc tiéu: Ap dung cdc dinh ludt va dinh Iy vao cac bai toan trong mach va thiét
ké ra dang mach tw don gian dén phikc tap.

Trong k§ thuat sb thi dai s6 Boole 1a cong cu hitu hiéu dé don gian va bién
d6i cac cong logic hay noi cach khac c6 thé thay thé mach dién ndy bang mach
dién khac dé dap tmg mot yéu cau hay mot giai phap ky thuat nao d6. Khac véi
cac dai sb khac, cac hang va bién trong dai s6 Boole chi co hai gia tri: 0 va 1 (Gia
tri 0 va 1 trong dai s6 Boole mang ¥ nghia miéu ta cac trang thai hay mirclogic).
Trong dai s6 Boole khong c6: phan sd, s6 am, Iy thtra, can $0,. .. bai s6 Boole
chi c6 3 phép tinh do 1a:

ePhép nhan thé hién qua ham AND
ePhép cong thé hién qua ham OR hodc ham EX-OR
ePhép phui dinh thé hién qua ham NOT
s CA&c cbnq thire, dinh ludt va dinh Iy co ban
a. Quan hé giita cdc hang s6: Nhitng quan hé diwedi day giira hai hang sé (
0,1) 1am tién dé ciia dai sé Boole.
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O .0 = 0
1 + 1 =1
0.1 = 0
1 + 0 = 1
0 0O = 0
1 .1 =1
0 = 1
1= 0

b. Quan hé giita bién so va hang so:
Xx.1l = X
X + 0 = X
x.0 = 0
x + 1 =1
X + x = 1
X.X = 0

c. Lugr giao hoan

XY =Y.X, X+Y=Y+X
d. Ludt két hop

X(Y.2) = (X.Y)Z, X+(X+Y)+Z
e. Ludt phdn phéi

X(Y+2)=XY+XZ (X+Y).(X+2)=X+YZ

£ Pinh Iy hdp thu
X+ XY =X
X.(X+Y) =X
s Bang trang thai (bang sw that)

m

3
N
L == ==]b>

R O ORIk OoOo|@

Ol |O|FrOorRrIOo 0

OO0 OO0 |IO|=

S7
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my[1]1]1] 1]

5.1 Ham Bool mét bién.

Biéu thirc:

A . A = A

A .1 = A

A .0 = 0

A .A = 0

A + A = A
A + 1 = 1
A + 0 = A

‘A o+ A = 1

5.2 Ham Bgol nhiéu bién.
Bicu thuec:

AB=B.A
A+B=B+A

A+B4C=A4+B+O=(A+B) +C
ABC=(AB).C=ABC
(A+B)C= AC+ BC
A+AB=A
A+AB=A+B
5.3 Pinh ly Demorgan
Pinh 1y De Morgan cho phép bién ddi qua lai gitta hai phép cong va nhan
nho vao phép déo. Pinh Iy De Morgan dugc chimg minh bang cach 1ap bang su
that cho tat ca truong hop co thé co6 cua cac bién A, B, C vé6i cac ham AND, OR
va NOT cua chung.

y = XX
+

y

y =
X.y =

><|+

6. Pon gian biéu thirc logic
- Muc tiéu: Thuc hién Qdc buoc rut gon biéu thirc bcing phuwong phap dai s6 va bia
Karnaugh theo dang tong — tich.

Pé don gian cach viét nguoi ta c6 thé dién ta mot ham Tong chuin hay
Tich chuan boi tap hop cac sé dudi ddu tong (2) hay tich (IT). Mbi té hop
bién duoc thay boi mot sé thap phan twong duong véi tri nhi phan cia ching.
Khi st dung cach viét nay trong luong cac bién phai duoc chi rd.

58



59

- Dang tong chuin: Dé co duoc ham logic dudi dang chudn, ta p dung
céc dinh 1y trién khai ctia Shanon. Dang tong chuan cé duge tir trién khai theo
dinh ly Shanon thir nhdt: Tat ca cac ham logic c6 thé trién khai theo mot
trong nhirng bién dudi dang tong cua hai tich nhu sau:

f(AB,....Z) = A.f(1,B,....Z) + A.f(0,B,....Z2) (1)
Hé thirc (1) ¢ thé duoc chirg minh rat d& dang bang cach lan lugt cho
A bang 2 gia tri 0 va 1, ta c6 két qua 1a 2 vé cuia (1) ludn ludn bang nhau.
Cho A=0: f(0,B,...,Z2) = 0.f(1,B,...,Z) + 1. f(0,B,...,2)

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

Vi du 1: Cho ham 3 bién A,B,C x4c dinh bdi bang trang thai:

Hang A B C | Zz=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

V&1 ham Z cho nhu trén ta c6 cac tri riéng (i, j, k) xac dinh béi:

- f(0,0,1) = f(0,1,0) = f(0,1,1) = f(1,0,1) = f(1,1,1) =1
- (0,0,0) = f(1,0,0) = f(1,1,0) =0
- Ham Z c6 tri riéng £(0,0,1)=1 tuong (mg voi cac gia tri clia to hop bién ¢
hang (1) 1a A=0, B=0 va C=1, vy ABC la mot sé hang trong tong chuan.
- Tuong tu véi cac to hop bién twong tng véi cac hang (2), (3), (5) va (7)
cling 1a cac s6 hang cua téng chuan, d6 1a cac td hop:
ABC, ABC, ABC, ABC
- Vi cac hang con lai (hang 0,4,6), tri riéng cua f(A,B,C) = 0 nén khéng
Xuat hién trong trién khai.
Tom lai ta co: L L .
Z =ABC+AB.C+AB.C+ABC+ ABL.C
Tro lai vi du trén, bleu thire logic tuong ung voi hang 1 (A=0, B=0, C=1)
duoc viét ABC=1vi A=1B=1 C=1 d6ng thoi. Biéu thic logic twong tng
védihang 2 la ABC =1vi A= O(A 1),B=1C= O(C 1) ddng thoi. Tuong t, véi
cac hang 3, 5 va 7 ta co céc két qua:
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ABC,ABC vaABC
Nhu vay, theo vi du trén ta c6 Z = hang 1+ hang 2+ hang 3+ hang 5+ hang 7 twong
wmg Z = ABC+ABC+ AB.C+ ABC + ABLC

Tom lai, tir mot ham cho dudi dang bang trang thai, ta c6 thé viét ngay biéu
thtrc cia ham duédi dang tong chuan nhu sau:

Sé s6 hang ciia biéu thirc bang s6 gid tri 1 Ciia ham thé hién trén bdng
trang thai.

Mdéi sé hang trong tong chudn 13 tich cia tdt ca cdc bién twong irng véi té
hop ma ham ¢ tri riéng bang 1, bién duwoc giiv nguyén khi 6 gia tri 1 va duwoc
ddo néu gid tri ciia né = 0.

- Dang tich chuin: Pay la dang cta ham logic c6 dugc tir trién khai theo
dinh 1y Shanon thir hai: Tt ca cac ham logic c6 thé trién khai theo mot trong
nhitng bién dudi dang _tich cua hai tong nhu sau:

f(A,B,....2) = [ A+ f(1,B,...,.2)].[A + 1(0,B,...,2)] (2)
Vi du 2: lay lai vi du 1

Hang | A B C | Zz=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

Cho gia tri riéng ctia ham da néu ¢ trén

- Ham Z c6 gia tri riéng £(0,0,0) = 0 twong Gng v&i cac gia trj cua bién ¢
hang 0 1a A=B=C=0 dong thoi, vy A+B~+C 1a mot sd hang trong tich chuén.
- Tuong tu v6i cac hang (4) va (6) ta dugc cac to hop A+B+C va A+B+C,
- Vi cac hang con lai (hang 1, 2, 3, 5, 7), tri riéng cua f( A,B,C) = 1 nén khéng
XUt hién trong trién khai. Tom lai, ta co: o

Z=(A+B+C).(A+B+C).(A+B+C)

Nhu vay trong vi du trén :
Z = hang (0). Hang (4). Hang (6) tuwong duong nhu biéu thirc:
Z=(A+B +C).(K+ B +C).(K+§+C)
O hang 0 tt ca bién = 0: A=0, B=0, C=0 ddng thoi nén cé thé viét (A+B+C)
= 0. Twong tu cho hang (4) va hang (6).
Tom lai:
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Biéu thuc tich chuan gdm cac thira s6, mdi thira sb 13 tong cac bién tuong
g v6i to hop c6 gia tri riéng =0, mot bién giit nguyén néu nod co gia tri 0 va
dugc ddo néu co gia trj 1.

Vi dy : Cho ham Z xé4c dinh nhu trén, twong (mg v6i 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 ding dang chuén tht hai ta c6 thé viét Z =f(A,B,C)= I1(0,4,6).
Chu y: Khi viét cac ham theo dang s ta phai chi rd trong sb cta céc bit, thi
du ta c6 thé ghi kém theo ham Z ¢ trén 1 trong 3 cach nhu sau: A=MSB hoic
C=LSB hoiac A=4, B=2, C=1

RGOt gon ham logic : Pé thyc hién mot ham logic bang mach dién tir, nguoi
ta ludn ludén nghi dén viéc sir dung luong linh kién it nhat. Mudn vay, ham
logic phai ¢ dang toi gian, nén van dé rat gon ham logic 1a buéc dau tién phai
thyc hién trong qua trinh thiét ké.

- C6 3 phuong phap rat gon ham logic:
Phuong phap dai sb.
Phuong phéap dung bang Karnaugh.
Phuong phap Quine Mc. Cluskey.
6.1 PoABgiaB bE (thirc logic bing phwong phap dai sb
A+AB=A (2)
Chumg myinl cag dangythic 1, 2, 3 ta co:
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 tdc I: Nho cde dang thire trén nhém cac sé hang lai
Vi du : ROt gon biéu thirc: BC + ABC + ABCD = A(B + BCD)
- Qui tdc 2: Ta c6 thé thém 1 so hang da c6 trong biéu thirc logic vao biéu thirc
ma khong 1am thay déi biéu thirc.
Vidu : Rt gon biéu thirc: ABC+ ABC + ABC + ABC thém ABC vao dé dugc :
(ABC + ABC) + (ABC + ABC) + (ABC + BC)
Theo (1) cac nhom trong ddu ngodc rit gon thanh : BC +AC +AB.
Vdy : ABC+ ABC+ABC+ABC = BC + AC +AB
- Qui tdc 3: RUt gon biéu thirc: AB+BC+AC. Biéu thirc khéng doi néu ta nhan
MGt s6 hang trong biéu thirc voi 1.
Vidy : (B+ B): AB+BC+AC = AB+BC + AC(B +B). Trién khai s6 hang cudi cing
Ciia vé phdi, ta dwoc: AB+BC+ ABC +ABC, thira s6 chung: AB(1+C)+B C(1+A)=
AB+BC
Tém lgi: AB+BC + AC=AB+ BC
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6.2 RUt gon biéu thirc logic bang biéu @6 Karnaugh

- Bang Karnaugh c6 dang hinh chit nhat N bién c¢6 2" 6, mdi 6 tuong ng Vi
mot s6 hang nho nhat. Vi du n = 3 tuong ung véi bang 2° = 8 6 hinh 1.32, n=
4 twong tng bang 2* = 16 6 hinh 1.30

- Gi4 tri cac bién dugc xép thr tu theo ma vong. Vi du su sip xép cia AB va
CD déu la 00, 01, 11, 10 hinh 1.31

BC BC
AN o 1 10 AN 0 o 1l 10
0 Mo m) m3 m2 oir f
1 m4 ms m? me l[
Hinh 1.30
CcD CcD
AB 00 o1 11 10 AB 00 o1 11 10
00 00 o 1
o1 01| 4 s 7 6
11 11} ;2 13 15 14
10 10| g 9 11 10 |
Hinh 1.31

Diing bang Karnaugh cho phép rit gon dé dang cac ham logic chua tir 3
toi 6 bién.
Nguyén tdc:

Xét hai t6 hop bién AB va AB , hai té hop nay chi khac nhau mat bit, ta
goi chung 1a hai té hop ké nhau.

Taco: AB + AB = A, bién B d4 duoc don gian .

Phuong phap cua bang Karnaugh dya vao viéc nhom céc t6 hop ké nhau
trén bang dé don gian bién c6 gia tri khac nhau trong cac to hop nay.
< Qui tdc gom nhém: Céc to hop bién co trong ham logic hién dién trong
bang Karnaugh dudi dang cac sb 1 trong cac 6, vay viéc gom thanh nhém céc
to hop ké nhau dugc thuc hién theo qui tic sau:
- Gom C&c $6 I ké nhau thanh tirng nhém sao cho sé nhém cang it cang tor.
Piéu ndy c6 nghia 14 $6 sé hang trong két quad sé cang it di.

- Tdt ca cdc s6 1 phai dwoc gom thanh nhém va mér sé 1 ¢é thé ¢ nhiéu

nhom.
- S6 1 trong méi nhém cang nhiéu cang tot nhung phdi 13 béi ciia 2
(Mdi nhém c6 thé ¢6 1, 2, 4, 8 ... s6 1). Cir méi nhdm chita 2% sé 1 thi té hop
bién twong itng véi nhém dé giam di k s6 hang.
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- Kiém tra dé bao dam sé nhém gom dwoc khéng thira.
% Quy tdc rit gon ding biéu dé K nhw sau:
» Pua cdc bién Ién biéu dé K sao cho hai é ké cdn phai khac nhau mot bién.
> Quan sat cac bién chung va bién doi, khi do chi giit lai bién chung.
» Nhoém hai 0 ké cdn hodc hai é doi xung ta sé bo duwoc mot bién.
» Nhom bon 6 ké cdn hodc bén 6 doi xung sé€ bo duoc hai bién.
> Viét két qua ham rit gon tir cde nhém da gom duwoc.
ChQ Y Néu hai é ké cin theo dwong chéo thi khdng thé rit gon dwoc.
» V¢ bang Karnaugh:

Biéu do K ciia ham hai bién, hinh 1.32
B B
A AB AB

& | AB AB

Hinh 1.32
Biéu dé K ciia ham ba bién, hinh 1.33

AR AB AR AR
C |ABC |ABC |ABRC |ABC

C |ABC |ABC

%I

ABC

C

Hinh 1.33

Biéu do K cua ham bén bién, hinh 1.34
AR AB AB
CD | ARCD |ARCTD | ARCD | AE

g™

Tp | ABCD |ABCD | ABCD | ABCD

cp |ABCD |ABCD | ABCD | ABCD

ARCD | ARCD | ABCD | ABCD

, Hinh 1.34
Mot so vi du cho cach gbp va rat gon nhu hinh 1.35a,b
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BC CD CD
AN00 01 11 10 AB\ 00 01 11 10 AB\ 00 01 11 10
0 an 00 _ 00

3
1 e 01 I 01 q

(5

) ABC-RBCoABCBC-B 11| | (]ia) 1012
A

o

- 10 1) 10
A 00 01 11 10

ol T] (d) ABCD+ABCD+ABCD+ABCD=AD (0 ABCD+ABCD+ABTD+ABCD=BD
1 L‘;iJ CD cD
P — e e 10 -
(b) ABC.ABCoABEABo.s  AB )L L 11 AB\00 01 11 10
00 : 00N )
BC )
AN\ 00 01 11 10 01{(4]5 [7]6) 01

o)

ﬁ- 11

li 11 ,

14
10

(e) RE(-“RB(-\M—“-":\H(':(-. 10@

(

() ABCD+ABCD-ABCD+ABCD=AB

(g) ABCD-ABCD+ABCD+aABCD=BD

Hinh 1.35a
CD CcD
ABN\, 00 O1 11 10 ABN_OO0O O1 11 10
00 I LEAE 3 2 )
O1{ (4| 5 |7 |e ) o1
11 le 13 15 MJ 11
1 10[ alo 11 10]
(a) B (b) 'B
CD C
AB o0 O1 11 10 o0 O1 11 10
00| o 2 ‘ 00 0 1
Ol] a 6 o1 4 |5
11| 12 11 11 12013
10| = 10 10| & |©
) D «d) C
Hinh 1.35b

Vidy: ROt gon biéu dd K bdn bién co dang theo hinh 1.36a..
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AB AR AB AR
cp [u [5) 1 Q
o |o 1 1 %)
— |
CD O }\_1,/ O
B {1\ 0 0 0
Hinh 1.36a

Nhom 2 6 s6 1 dau tién ta dugce : ABD
Nhom 2 6 sb 1 dau tién ta duge : BCD
Nhom 2 6 s6 1 dau tién ta duge : BD
Ta duoc két qua: Y = ABCD+BCD+ BD
Vi du:
Y = f(A B,C)=(A+B+C).(A+B+C).(A+B+C).(A+B+C).(A+B+C)
Y = ABC + ABC + ABC + ABC + ABC
Va bdang Karnaugh twong wrng (Hinh 1.36b).
~B° BE Bc BC BC

00 01 11 10
A0 - o 1 1 1 3> o 2
A1 o 4 o 5 1 Z © =]
Hinh 1.36b
Vidu: Daoiveoi bang (Hinh 1.37) ta c0 ket qua nhu sau:
cD
AD 00 01 11 10 .hom
oo (1 Y
01 ||f 1 ]| 1 1 1
nhom
10 3
nhd!n 1

Hinh 1.37
- Ham Y 1a ham 4 bién A,B,C,D
+ Nhom 1 chira 2 s6 1 (k=1), nhu vay nhém 1 s& con 3 bién. Theo hang
2's6 1 nay &2 6 ng véi ABVa AB, bién A s& dugc don gian va theo cot thi 2
6 nay tng voi to hop CD, vi vay két qua tng voi nhém 1 1a: BCD
+ Nhom 2 chtra 4 s6 1 (4 = 22, k =2) nhu vayb nhom 2 s& con 2 bién, theo
hang, 4 s6 1 nay & 2 6 tmg voi to hop AB va AB, bién B s& dudc don gian va theo
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cot thi 4 6 ndy tng vé6i td hop CD va CD, cho phép don gian bién D, vi vay két
qua ung véi nhom 2 la: AC

+ Nhom 3 chira 4 s6 1 (4 = 22, k =2), nhu vy nhom 2 s& con 2 bién theo
hang, 4 6 s6 1 ndy ¢ 6 tmg vai t6 hop AB, theo cot 4 sb 1 nay chiém hét 4 cot
nén 2 bién C va D duoc don gian. Vi vay két qua tng v6i nhom 3 1a: AB.
VahamYriatgonla: Y =BCD+ AC+ AB

Vidu 7/ : RGt gon ham Y = f(A,B,C)

=AB.C+ AB.C+tA.B.C+A.B.C+A.B.C

<
AB o 1
OO 1
(@ By | 1
11 1
10 |( 1 1 ’
Hinh 1.38

Két qua rat gon 1 Y = AB+C
Vidu 2 : RGt gon ham Y = f(A,B,C,D) = (0,2,4,5,8,10,12,13) v&i A=MSB

cD
ABN_0Q 01 11 0

) 1) (|
Nan
1 fla | 1)
SoEE)

7 X
Hinh 1.39

Két qua rut gon: Y = BC +BD
Vi du 3: ROt gon ham S cho bdi bang trang thai:

N A B C D S
0 0 0 0 0 0
1 0 0 0 1 0
2 0 0 1 0 1
3 0 0 1 1 1
4 0 1 0 0 1
S 0 1 0 1 1
6 0 1 1 0 0
7 0 1 1 1 0
8 1 0 0 0 0
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9 1 0 0 1 0
10—15 X ( khong xac dinh)
Bang Karnaugh, hinh 1.40
Cc D
AB 00 01 ,11 10
OO0 | 1 1 I
o1

R
11 &_XJ 3< >
o (<] =)
Hinh 1.4b
= Kétqua ritgonla:S= BC+ BC.

7. Thuc hanh:

R&p mach kiém tra hoat dong cta IC:
7.1. I1C 7408 - Cong AND

7.1.1. Ky hiéu:

7408
>

7.1.2. Rap mach:

+5V +5V
o)

7408

7.1.3. Pién gia tri vao bang trang thai:

Ng6 vao (A) | Ngb vao (B) | Ngo ra ()
0 0
0 1
1 0
1 1

7.1.4.  Kétluan:
Tir bang trang thai, ghi biéu thirc cho mach trén



7.2.

7.2.1.

1.2.2.

7.2.3.

7.2.4.

7.3.

7.3.1.

7.3.2.

68

IC 7432 - Cong OR

Ky hiéu:

7432
Rap mach:

+5V
O

7432

+5V
O

Pién gia tri vao bang trang thai:

Ng6 vao (A) | Ngb vao (B) | Ngo ra ()
0 0
0 1
1 0
1 1

Két luan:

Tir bang trang thai, ghi biéu thirc cho mach trén

IC 7404 - Cong NOT

Ky hiéu:
7404
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+5V
+5V
SW > 1 {>¢2 [ED> [sw > 1 {>¢2 Y
J_7404
1 740

7.3.3. Pién gia tri vao bang trang thai:
Ng6 vao (A) | Ngo ra (Y)
0
1

7.3.4.  Kétluan:
Tir bang trang thai, ghi biéu thirc cho mach trén

7.4.  1C 7400 - Cong NAND
7.4.1. Ky hiéu:

7400
7.4.2. Rap mach:
+V
FwA>— i SwA>—
7400

7.4.3. Pién gié tri vao bang trang thai:

Ng6 vao (A) | Ngb vao (B) | Ngo ra (Y)
0 0
0 1
1 0
1 1

7.4.4. Két luan:
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Tir bang trang thai, ghi biéu thirc cho mach trén

7.5.  1C 7402 - Céong NOR
75.1. Ky hiéu:

7402
7.5.2. Rap mach:

+5V +5V
o) o)

7.5.3. Pién gia tri vao bang trang thai:

Ng6 vao (A) | Ngb vao (B) | Ngo ra ()
0 0
0 1
1 0
1 1

75.4.  Kétluan:
Tir bang trang thai, ghi biéu thirc cho mach trén

7.6.  1C 7486 - Cong EX-OR
7.6.1. Ky hiéu:



71

+5V +5V
o) o

= =)

7486 7486 LED

|
/g

7.6.3. Pién gia tri vao bang trang thai:

Ng6 vao (A) | Ngb vao (B) | Ngo ra ()
0 0
0 1
1 0
1 1

7.6.4.  Kétluan:
Tir bang trang thai, ghi biéu thirc cho mach trén

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 1
+ NoOi dung:
+ Vé kién thirc: Trinh bay dwgc khdi niém mach sé va mach twong tw, hiéu diroc
sw khdc nhau ciia hé théng sé, ma sé va ma BCD, xac dinh dwoc cdc biéu thirc
logic, cac IC sé ...
+Vé ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngd vao — ra cia IC, thuc hién cdc phép tinh todn chuyén doi gita Cac
MA& s6 véi nhau,....
+ Vé thai dj: Pam bdo an todn Va Vé sinh cong nghiép.
+ Phuong phép:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé kj nang: Pdanh gid kj nang thiee hanh do dwoc cdc théng sé trong mach
dién theo yéu Cau cuia bai. Thuc hién viéc chuyén doi giitta cac ma 6 véi nhau.
+ Thai d: Ti mi, can thin, chinh xdc, ngdn ndp trong cong viéc.
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BAI 2:
FLIP -FLOP

Gidi thiéu

Flip- Flop (viét tdt 1a FF) 1a mach dao dong da hai hai trang thai bén, dwoc
Xay dung trén co s cdc cong logic va hoat dong theo mét bang trang thdi cho
trude.

Mot FF thuong co:

- M6t hodc hai ng® vao di liéu, mét ngd vao xung Cx va c6 thé ¢é cdc ngd vao
VO1i cac chirc nang khdc.
- Hai ngd ra, thuong dwoc ky hiéu la Q (ngd ra chinh) va Q (ngd ra phu). Nguoi
ta thwong ding trang thdi ciia ng® ra chinh dé chi trang thdi ciia FF. Néu hai ng®d
ra cO trang thdi giong nhau ta néi FF ¢ trang thdi ciam.

Flipflop co thé diroc tao nén tir mach chot (latch). Piém khdc biét gitta mot
Mach chot va mét FF 1a: FF chju tac dong cia xung Clock (xung dong hé) con
Mach chét th khdng. Nguoi ta goi tén cac FF khac nhau bang cdch dira vao tén
cac ng0 vao dir liéu cua chung.

Muc tiéu:
- Trinh bay dwoc cdu tric, nguy@n tdc hoat déng ciia cdc Flip - Flop
- Néu duoc cac ung dung cua cac Flip - Flop trong ky thudt
- Ldp rdp, swra chita, do kiém dwoc cdc cac Flip - Flop ding yéu cau ky

thuar
- Ren luyén tinh tw duy, tic phong cong nghiép
Ngi dung:

1. Flip - Flop R-S:

- Muc tiéu: Néu va phan biét duwoc sy khac nhau cia Flip Flop Sir dung Cong
NAND va céng NOR.

1.1. FF R-S sir dung cong NAND

- L)y ¢ S R Q
0 0 X (c{im)
0 1 1

— — = 1 0 0

R 2 0 ;
1 1 Q

Hinh 2.1: So' d6 mach va béng trang thdi FF R-S sit dung cong NAND
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- Dya vao bang trang thai ctia cong NAND, ta co:

+ 5$=0, R=1 = Q=1. Khi Q=1 héi tiép vé cong NAND 2 nén céng NAND 2
6 2 ngd vao bang 1, vdy Q= 0.

+ 5=0, R=1 = Q=1. Khi Q=1 hdi tiép vé cong NAND 1 nén cong NAND 1
c6 2 ngd vao bang 1, vdy Q= 0.

+ S=R =0 = Q = Q =] ddy la trang thdi cam.

+ S= R =1, Gia sir trang thai truéc d6 c6 Q =1, Q = 0 = hdi tiép vé cong
NAND 1 nén cong NAND 1 c¢6 mot ngd vao bang 0, vay Q = 1 = FF R-S giir
nguyén trang thai cii. Nhu vay goi 1a FF khong dong bé bai vi chi can mét trong
hai ngd vao S hay R thay ddi thi ngd ra ciing thay d6i theo. Vé mat ki hiéu, cac FF
R-S khong ddng bo duogce ki hiéu nhu hinh 2.2:

1R o —d s 0 —]
s S _ |
al b) c)

=l Gal
>

Hinh 2.2: @) R,S tac dong mirc 1 — b), C). R,S tic dong mirc 0
1.2 Mach FF R-S sir dung cdng NOR
0

Q
Q

=

— —] o <| ua
— o] —| o =

0
l
X

Hinh 2.3: So' d6 mach va béng trang thdi FF R-S sit dung cong NOR.
- Dya vao bang trang thai cta cong NOR, ta co:
+S=0, R=1 = Q = 0. Khi Q=0 hoi tiép vé cong NOR 2 nén céng NOR 2 c6 2
ngd vao bang 0 = Q=1. Vdy Q=0va Q=1.
+S=0,R=1 = Q= 0. Khi Q=0 h¢i tiép vé cong NOR 1 nén céng NOR I c¢6 2
ngd vao bang 0 = Q= 1. Vdy 0= Iva Q=0.
+ Gia sur trang thai truéc d6 c6 S=0,R=1=0Q =0, Q = 1.
v Néu tin hiéu ngd vao thay doi thanh: S=0, R=0 (R chuyéntir 1— 0 ) ta
Co:
= S=0vaQ=0=Q=1.
= R=0va Q=1=Q =0 = FF R-S gii nguyén trang thai trudc do.
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+ Gia sur trang thai truéc d6c6 S=1,R=0=0Q=1, Q =0.
v" Néu tin hiéu ngd vao thay doi thanh: R=0,S=0 (S chuyéntr1 — 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 lénh
- Muc tiéu: Néu vai tro FF R-S khi ¢6 su thay doi tin hiéu vao Va ra Cia xung

clock .

74

Xét so dd FF R-S dong bo voi so dd mach, ky hiéu va bang trang thai hoat dong

nhu hinh 2.4a,b.

Trong d6 : Ck 1a tin hiéu diéu khién dong bd hay tin hiéu xung Clock ( tin hiéu

xung dong hd).

Hinh 2.4a: So dé logic ciia FF R-S tic dong theo xung lénh

—{ S
Ck

—/ R

Q

0

—| o o %| »

o~ X| R

1

1

== 2ol

Hinh 2.4b : Ky hiéu va bdng trang thdi ciia FF R-S tic dong theo xung lénh
- CK = 0: cong NAND 3 va 4 khda khdng cho dir liéu dua vao, vi cong NAND
3 va 4 déu c6 it nhat mot ngd vao CK =0 = S= R =1 = Q = Q: FF R-S giz

nguyén trang thai cii.

- CK =1: cong NAND 3 va 4 mé. Ngd ra Q sé& thay ddi tlly thudc vao trang thai

cua S vaR.
+5=0,R=0=s=1,
+$=0,R=1=5=1,
+S=1,R=0= S=0,
+8=1,R=1= s=0,

| ol ol ol

=1=Q=Q
=0=Q=0
=1-0=1
=0= Q=X
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Trong trudng hop nay tin hiéu dong bo Ck tac dong muc 1, néu tin hiéu Ck tac
dong mirc 0 ta mac thém cong dao nhu hinh 2.5

—1S 0|
— 4k
—R 0l

Hinh 2.5: So do logic va ky hiéu FF R-S ciia mirc 0
s Dinh nghia xung Clock va cdc tic dong ciia xung Clock

Theo trén ta thdy cac ngd ra cia FF chi thay d6i khi C = 1. Tuy nhién su thay
d6i & ngd vao la lién tuc thi khéng thé xac dinh trang thai ng® ra tai thoi diém bat
ky. Dé tranh diéu nay nay lénh C duogc 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 1an.

Céc xung dién nhu vay goi 12 xung nhip hay xung dong ho ky hiéu 1a Ck. Xung
Clock thudng 1a mot chudi xung hinh chir nhat hodc séng hinh vudng. Xung Clock
dugc phan phdi dén tat ca cac bo phan cua hé thdng. Va hau hét ngd ra cua hé
théng chi thay doi trang thai khi c6 mdt xung Clock thuc hién mdt bude chuyén
tiép.

Ty thudc vao muc tich cuc cia tin hiéu dong bo Cy, chling ta c6 céc loai tin
hiéu diéu khién nhu hinh 2.6.

+ C diéu khién theo murc 1

+ Cy diéu khién theo mirc 0

+ C diéu khién theo suon 1én (suon trude)

+ Cy diéu khién theo sudon xudng (sudn sau)

B e I Y o AN N R

a. Miec 1 b. Murc 0 c. Swon lén d. Swon xzafng
Hinh 2.6: Cac loai tin hiéu diéu khién ciia Ck
3. Flip - Flop J-K
- Muc tiéu: Néu vai tro FF J-K khi 6 su thay doi tin hiéu vao Va ra Cia xung
clock .
eCdu triic mach logic nhw hinh 2.7 a,b.
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I Q
AO_L Cr sl s

Xung Cxtdc dgng canhlén K Q

Hinh 2.7a: Ky hiéu FF J-K
=D .,
C—| ><
K —— 0 b _
[ — | Q
Hinh 2.7b: Céu tritc mach logic FF J -K
Bang trang thai FF J-K:

Bdang TT2-1
Ck| J K QK
t1 0 10 Q (nhé)
T 0 1 0 (x6a)
th 10 1 (1ap)
T Q (thay ddi trang thai theo
1 1 | mdi xung nhip)

Trong do:
- J, K la cac ngd vao dir liéu.
-Q, Q lacacngod ra.
- Ck 1a tin hiéu xung ddng bo
- QX la trang thai ngd ra
s Gidi thich hoat dong cua FF J-K theo bang trang thai TT2-1:
Khi chwra ¢6 CK tire CK = 0 thi bat chap ngd vao J, K trang thai ngd ra sau tang
thir 1 1a 1 ta c6 QX = Q tuc trang thai trudc d6 ctia mach.
o Ta xét cac truwong hop khi co xung CK
> Truong hop J = 0, K = 0 tuong tu nhu trén ta ciing c6 QX = Q nhu hinh 2.8
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[ — ]
=
Cr—
K
0

B e

Hinh 2.8

» Truong hopJ=1,K=0.
+ Gia sir Q = 0 khi c6 xung mach s& bién d6i trang thai nhu hinh 2.9

C—~ ]
e Q
: . o1
Cx
K e Q
o | DO 1-0
Hinh 2.9
+ Gia str Q = 1 trang thai ciia mach nhu hinh 2.10
0
[ — |
J Q
1 DO 1 1
Cx—]
1 1 ‘
K e Q
o | —DO 0
Hinh 2.10

Khi c6 xung mach khong d6i trang thai tiic QX = Q = 1. Ta thay rang khi J = 1,
K = 0 khi c6 xung ddng hd (xung clock) tic dong trang thai ngd ra bat budc 1a QK

=1

> Truomg hop J =0, K =1 Iy luan twong tu ta duoc Q<=1

» TruonghgpJ=1,K=

1.

+ Gia sir Q = 0 khi c6 xung mach s& ddi trang thai nhu hinh 2.11

1
[ — |
Jl —DO 1 %-1
Cx—
1 1 ~
O,
Hinh 2.11

+ Gia sir Q = 1 khi c6 xung tuong tu mach s& d6i trang thai nhu hinh 2.12
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[ — ]
L= o <,
T 1 )
K= L e,

Hinh 2.12

Ta thdy truong hop ndy mach ludn thay doi trang thai so véi trude d6 khi co
xung tic dong QX =Q
% Gidi thich hoat djong ciia Flip — Flop J-K theo dang séng tin hi¢u nhw hinh

2.13

-Gidsirban dauJ =K =0, 0 =1thi Qo =1

Tai canh [6n thir nhdt cia xung CK xudt hién, J = 0, K = 1 thi FF bj x6a vé
trang thai Q = 0.

Tai canh [én thur hai cua xung CK xudt hién, J = 1, K = 1 thi FF bj gt trang
thai so véi trang thai trudc do Q = 1.

Tai canh Ién thir ba ciia xung CK xudt hién, J = 0, K = 0 thi FF van giit nguyén
trang thai truoc do Q =1.

Tai canh [én ther tw cua xung Ck xudt hién, J =0, K = 0 day la diéu kién thiét
ldp O = 1, tuy nhién trucc do Q = I nén trang thai nay dwoc giir nguyén.

Tai canh 1én ké tié}) cua xung Ck xuat hién, J = 1, K = 1 thi FF bj ldt trang thai
trude do lam cho Q = 0.

CkTOITITlTlTITL

s ]
R I |
g 1| [
Hinh 2.13
4. Flip-Flop T

- Muyc tiéu: Néu vai tro FF T khi ¢ sw thay doi trang thai vao Va ra Cia xung
clock .

Mach FF — T duoc xdy dung tir FF — JK bang cach ndi chung J va K lai véi
nhau va bang trang thai nhu hinh 2.14:
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A‘I\CK
0

Xung Cytdc dgngca

T

79

nhlén

JK-FF

—x 3§

—  Bangtrgng thdi cua FF - T:

Cx

T

Q

0

Q

o

l

Q

Hinh 2.14: Mach FF -T va bdng trang thai

Dang song ciia ngd ra Q theo ngd vao T khi cO xung CK tic dong nhw hinh

2.15:

1

Ck 10 |

-

I

T

L

Gia sir trang thai ban dau T=0, Q =0.

L
-

Hinh 2.15
e Gidi thich hoat dong cua FF — T theo tac dong ciia xung CK:

Tai canh 1&n cta xung CK 1an thir nhat xuat hién T = 0 vi thé Q = 0.

Tai canh 1én cua xung CK 1an thir hai xuat hién T = 1 vi thé ngd ra Q cua FF bj lat
trang thai trudc d6 tic la Q = 1.

Tai canh 1&n ctia xung CK lan thir ba xuat hién T = 0 thi ngd ra cua FF giit nguyén
trang thai trudc do tirc 1a Q = 1. Twong tu tai cac canh 18n ké tiép cta xung CK ngd

ra Q thay doi theo ngd vao T nhu bang trang thai hinh 2.14.

5. Flip - Flop D

- Muc tiéu: Néu vai trd FF D khi ¢6 Sw thay doi tin hiéu vao va ra ciia xung clock

Flip — Flop D duogc xay dung trén FF — RS hoic FF — JK bang cach thém vao
cong dao va duoc két ndi nhu hinh 2.16 :

Q—

D S
JL cx_,
0

Xung Cxtdc dgng canhlén

Bang trang thai TT2-2:

AL

Xung Ck tac

dong lén canh len

Hinh 2.16

Bdang TT2-2

CH

D

?

0

T

I—'G"D

1

1Q
RS-FF
K Q
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Dang song ciia ngd ra Q theo ngd vao D khi c6 xung Ck tdc dong hinh 2.17 :
1
CK40 I A, I A I 4 I A I A I I
Dl I L | [

Q]

Hinh 2.17
% Gia sir trang thai ban dduD =0, Q = 1.
- Tai canh 18n ctia xung CK 1an th&r nhat xuat hién D = 0 vi thé Q = 0.
- Tai canh 18n ctia xung CK 1an thir hai xuat hien D=1 vithé Q = 1.
- Tai canh 18n ctia xung CK 1an thr ba xuat hién D = 0 vi thé Q = 0.
- Tuong tu tai cac canh 18n ké tiép cua xung CK ngd ra Q thay doi theo ngd vao
D.

6. Flip - Flop véi ngd vao Preset va Clear
- Muyc tiéu: Trinh bay vai trd ciia FF khi ¢é sw thay doi tin hiéu vao va ra Cia
xung clock khi c6 su tdc dong cua Preset va clear .

Tinh chat ctia FF 1a c6 trang thai ngé ra bat ky khi mo méy. Trong nhiéu trudng
hop, c6 thé dat trude ngd ra Q=1 hoic Q =0, Vi vay dé xac 1ap trang thai ban dau
cua cac FF nguoi ta thém vao FF vai cac ngd vao Preset (dat trudec Q=1) va ngd
vao Clear (x6a Q = 0), mach c6 dang hinh 2.18 va hinh 2.19a,b 1a ky hiéu cua FF

RS ¢6 nga vao Preset va Clear tac dong & mirc cao va muc thap.
Preset|

D=
Bl

Hinh 2.18: FF véi cdc ngd vao Preset va Clear
Ky hiéu cta cac FF véi cac ngb vao Preset va Clear nhu hinh 2.19a, b

| }

Lx ) Ce
CIR Q — CLR § |—
| 9
a b

Hinh 2.19: a. PRE va CLR tdc dpng ¢ mirc cao
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b. PRE va CLR tic déng ¢ mirc thip
Bang trang thai TT2-3:

Bdang TT2-3
PRE | CLR Q Q
0 0 Tac dong theo ngd vao Téac dong theo ngd ra
0 1 0 1
1 0 1 0
1 1 Trang thai cam Trang thai cam

Gidi thich nguyén ly hoat dong:

Khi PRE = 0 va CLR = 0 thi PRE, CLR khong tac dung (mdi cong NAND
c6 mot ngd vao la 1) tuc 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 chap 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 chap diéu kién ngd vao.

Khi PRE = 1 va CLR = 1 Ia trang thai cAm vi khéng thé dit trude va x6a dong
thoi. Tai mot thoi diém khong thé tac dong ca PRE va CLR.

7. Lap rap mét sé mach &ng dung co ban

R&p mach kiém tra hoat dong cua IC:

7.1. 1C 74LS74 - Flip Flop D
Buoc 1: Tat nguon.

Buéc 2: N6i day nhu hinh. Chan 7 ndi ¢at GND, mirc [0], chan 14 ndi ngudn

Vee, mic [1]. Cac Chéan S, R ndi cac véi cong tic.
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) EI
(
SW6

SW-SPDT

w Sws « U4:A D;
U4:A(CLK) 4o » o -
: ﬂﬂ_ﬂ_ Clock SW-SPDT s Lo 50 L?
R8
« af—1T 3 ¢
120
LED
= 74LS74 —
SW7

SW-SPDT

[
g =

Buéc 3: Bat ngudn va thay d6i D, S, R lan luogt theo trinh ty theo bang TT2-4.
Bude 4: Quan sat Q, Q’. Ghi nhan vao bang TT2-4.

Bing TT2-4.

S R CLOCK D Q Q’
[1] 0] [x] [x]

[0] |[1] [x] [x]

[1] |[1] | [0]

[11 |[1] | [1]

[11 |[1] Khong xung | [1]

*x la mutrc logic tuy y [0], hoac [1].
Buéce 5: Tat ngudn.

Budce 6: Nhan xét.

- Khi chan S va R khong tac dong (murc cao) thi khi c6 xung Clock thi
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Q, Q’ theo................

7.2. 1C 74LS76 - Flip Flop JK
Buéc 1: Tat ngudn.

Buée 2: N6i day nhu hinh. Chan 7 ndi ¢at GND, mirc [0], chan 14 ndi ngudn

Vee, mic [1]. Cac Chan S, R, J, K ndi cac véi cong tic.

;I SW2

SW-SPDT

o SW4 g uza D}
._[_]40/0 |4_ J [9)] 15
\ﬂ_ﬂ_ Clock SW-SPDT 1 b CiK
[ SW5 16
M 2N 1<«
[9]
SW-SPDT @ 74LS76 -
SW3
SW-SPDT

1
[

Buée 3: Bat ngudn va thay d6i J, K 1an luot theo trinh tu theo bang TT2-5.
Bude 4: Quan sat Q, Q’. Ghi nhan vao bang TT2-5.

Bing TT2-5

S R CLOCK J K Q Q_
[11 [[0] |[x] [x] [x]

[01 [[11 |[x] [x] [x]

[11 [[1] l [0] [0]
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[1] |[1] ! [0] [1]
[1] |[1] ! [1] [0]
[1] |[1] ! [1] [1]
[1] |[1] Khong xung | [1] [1]

*x la mutrc logic tuy y [0], hoac [1].
Buée 5: Tat ngudn.

Buwdce 6: Nhan xét.

- Khi chan S va R khong tac dong (mirc cao) thi khi cé xung Clock thi Q, Q’
theo...............néu J khac K.
- Khi chan S va R khong tac dong (murc cao) thi khi c6 xung Clock thi Q, Q’

S€. i néu J va K ndi véi ngudn Vee [1].
- Khi chan S va R khong tac dong (murc cao) thi khi c6 xung Clock thi Q, Q’
S8t néu J va K ndi véi dat GND [0].

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 2
# Noi dung:
+ Vé kién thirc: Trinh bay dwoc khdi niém va phan biét sy khdc nhau giiva cdc ho
cia Flip flop (FF), hiéu dwoc cdc bang chdn tri ( bang sw thdt) ciia méi FF.
+Vé ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp ¢ ngd vao — ra cua IC, ldp rdp mét sé6 mach co ban, ...
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.
# Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé kj nang: Pdanh gid kj ning thiee hanh do dwoc cdc théng sé trong mach
dién theo yéu Cau ctia bai, Icfp rap mot s6 mach co ban
+ Thai @: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 3:
MACH PEM VA THANH GHI

Gidi thiéu:

Mach dém 1a mét mach day don gian dwoc xdy dung tir cac phdn tw nho
va cac phdn it 16 hop.

Cac mach dém 14 thanh phdn co ban ciia cdc hé théng sé ching dwoc siv
dung dé dém thoi gian, chia tan so, diéu khién cdac mach khdc.

Trong may tinh, thanh ghi (tén thuong goi ciia mach ghi dich) la noi luu
tam di lidu @é thuc hién cdc phép tinh, cdc lénh co ban nhw ghi dit liéu, dich
thdng tin .... Ngoai ra, mach ghi dich con nhitng tng dung khdac nhw: tao mach
dém vong, bién doi dir liéu noi tiép < song song, diung thiét ké cic mach dén
trang tri, qudng cdo....

Muc tiéu:
- Trinh bay dwoc cdu tao, nguyén Iy hoat déng cdc mach dém va thanh ghi
thong dung.
- Néu dwoc cac wng dung cua cac mach dém va thanh ghi trong ky thuat.
- Ldp rdp, sita chira, do kiém dwoc cdc cic mach dém va thanh ghi diing yéu
cau ky thudt.
- Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép.
Ngi dung:

1. Mach dém
- Muc tiéu: Phan biét dwoc mach dém lén, dém xuéng déng bo va khong déng bo
nhitng tdac dong anh hieong dén mach dém nhw tan sé, dién dp...Trinh bay dwoc
wu nhirge diém mach dém vong va vong xodn ( Johnson), mach dém véi sé dém
dat truoc.

Mach dém thuc hién chtc nang dém 1én hodc dém xudng dudi tic dong cua
xung déng ho (xung CK). Mach dém co thé chia 1am hai loai nhu sau:
- Mach dém khong dong bo 1a mach dém ma nguoi ta sir dung cac FF lién két voi
nhau theo dang ndi tiép. Mdi ngd ra cia mot FF dong thoi 1am xung CK cho tang
sau. Vi vay cac FF sé doi trang thai mot cach tuan tu tu FF dau tién dén FF cubi
cung.
- Mach dém ddng bo cac FF duoc kich hoat song song béi xung CK, déu nay 1am
cho céc FF thay doi trang thai dong thoi.
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1.1. Mach dém 1&én khéng déng bd

Xay dung mach dém [én nhi phdn 3 bit, hinh 3.1
1 Qo 1 Ql 1 Q‘2

J Q“ I Q ‘ I Q _]
ﬂ -Op JK-FFo — O JK-FF, —O JK-FF>

K Q |— K Q |— K Q |—

Hinh 3.1: Mach dém 1&8n khong déng bé 3 bit
Mach d¢ém 18n nhi phan 3 bit v6i xung CK tac dong canh xudng va ngd vao
x6a CLR tich cuc ¢ mirc thap.

Bdng trang thai:
Bdang TT3-1
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

Gidi thich hoat déng ciia mach:

Gia sir trang thai ban ddu cac ngdra Qo=Q:=Q,=0.

Céc ngd vao J, K ctia FF déu ndi 1én miic cao nén céac FF ludn lat trang thai
ngd ra khi c6 xung CK tac dong canh xubng.

Khi xut hién canh xuéng ciia xung CK thir nhat Qo thay ddi trang théi tir Qo
= 0sang Qo = 1. Con Q; véan bang 0 do FF chua duoc tac dong.

Khi xuat hién canh xudng cta xung CK thtr hai Qo thay doi trang thai tir Qo
=1 sang Qo = 0 1am CK 1 thay d6i theo. Liic d6 CK1 thay dbi trang thai tir Ck1 =
Qo = 1 sang Ck1 = Qo = 0 1am ngd ra Q1 cua FF1 thay d6i trang thai thai tir Q1 =
O0sang Q1 = 1.

Vi canh xudng ciia xung CK thir ba tuong tu ta c6 Qo thay doi trang thai tix
Qo =0sang Qo = 1.
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Qua trinh ¢t xay ra tai canh xudng cua xung CK va nhu vdy mach d4 thuc
hién ¢ém 1&n nhi phan 3 bit.
Dang song tin hiéu, hinh 3.2 :

1 2 3 4 5 6 7 8

Ck

Q0 | 1 0 1 0 1 0 1

Q 00 1 00 11

Q2 0000

1111
Hinh 3.2: Dang séng tin hiéu
Ta thiy ngd ra cia cac FF 12 cac ma s6 nhi phan 3 bit c6 gia tri tir 0000 —
1111. Gié tri caa sé dém tang dan theo xung CK.

Duya vao dang song tin hiéu ta thdy: Tan s6 ctia Qo = f/2, tan sb cua Qy = f/4
va tan sd ctia Q. = f/4.

1.2. Mach dém xuéng khéng dong b
% Xay dung mach dém xudng nhi phdn 3 bit, hinh 3.3

1 Qo 1 Q1 Qa2

J Q J J Q J
ﬂ —CPJK—FFQ I—CPJK-FFl I—OPJK-FFQ

K Q
ol g 1 !
Hinh 3.3: Mach dém xuéng khéong dong bé 3 bit

Mach dém xudng nhi phan 3 bit voi xung CK tac dong canh xudng va ngd
vao x6a CLR tich cuc & muc thip.

Bdng trang thdi:
Bdang TT3-2
Ck Q2 Q1 Qo
0 0 0
1 1 1 1
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2 1 1 0
3 1 0 1
4 1 0 0
5 0 1 1
6 0 1 0
7 0 0 1
8 0 0 0

Dang song tin hiéu hinh 3.4:

gl
G L

Hinh 3.4: Dang song tin hiéu
o Néu thuc hién dém xuong ding xung CK tdc déng canh xudng thi:
- Xung CK dau tién tic dong binh thuong
- Ngb ra Q cua tﬁng trude ndi dén CK cua t??tng ké can.

1.3. Mach dém 1&én, dém xudng khong dong bd (n=4):

Pé c6 mach dém 18n hoic dém xubng ngudi ta dung cac mach da hop 2—1 (
hai trang thai 1 ngd ra) voi ngd vao diéu khién C chung dé chon Q hoic Q dao dua
Va0 tang sau qua cac cong NAND. Trong mach hinh 3.5 dudi day khi C =1, Q nbi
vao Cy, mach d¢ém 1&n va C =0. Q ddo ndi vao Ck, mach dém xudng.

o | o 0,
[-\\
+ A B C D
J Q J Q J Q J Q
L C b Cy Cy b Cy
K g Qf K@ Qf K ¢ Qf K g
a t . . |
O
Hinh 3.5
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Trén thuc té, dé don gian, taco thé thay da hop 2—1 boi mot cong EX-OR (
hinh 3.6), ngd diéu khién C nbi vao mot ngd vao cong EX-OR, ngd vao con lai ndi
v6i ngd ra Q cua FF va ngd ra cua cong EX-OR néi vao ngd vao C cua FF sau,
mach ciing dém 1én/xudng tly vao C=0 hay C=1.

Q, B Q. Qp
+ A + B + C + D
J 0 J Q J Q J Q
i G Cy b Cy Cy
K¢ OF K¢ OF K ¢j OF K ¢j OF
a [ [ [ [
C —mo—0momm

¢=1: dém xudng ¢=0:dém lén
Hinh 3.6
1.4. Mach dém dong bd
Trong mach dém dong bo cac FF chiu tac dong dong thoi cua xung dém Cy

Vi du: Thuc hién mach ¢ém 1én ddng bd 3 bit véi CK tac dong canh xudng
Khao sat bang trang thai TT3-3.:

Bdang TT3-3
Ck Q2 Q1 Qo
0 0 0 0
Nhdn xét L 0 0 L
» Qo doi 2 0 1 0 trang thai tor 0
—1vat 3 0 1 1 1 - 0 khi c6
xung Ck 4 1 0 0 vay Jo = Ko =
1. 5 1 0 1
» Q1 doi 6 1 1 0 trang thai tor 0
r VaCtlI ! L L L \1/é_kh(i) Shl Cl0
xung Ck 0o=1,
viy 1 = 8 0 0 0 Ki=Qp.

> Qd0di trang thai tir 0 — 1 va tir 1 — 0 khi c6 xung Ck va khi Qo = 1 va Q;=1,
VE_AIy Jo = K2 = Qle.
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v Qo 1 Q. Q.

i Tl v

Hinh 3.7: Mach dém déng bé 3 bit

Dang songtin hiéu:
Ji 2

1M riririrri
Qo
@ | 1 | L
Qz | L
Hinh 3.8: Dang séng tin hi¢u
2. Thanh ghi

- Muc tiéu: Phan biét duroc cdc logi thanh ghi. Trinh bay dwoc wu nhioc diém cia
no.

Thanh ghi dugc x@y dung trén co s& cac DFF (hoac cac FF khac thuc hién
chirc ning ciia DFF) va trong d6 mdi DFF s& luu trit 1 bit dit liéu.

Pé tao thanh ghi nhiéu Bit, ngudi ta ghép nhiéu DFF lai v6i nhau theo qui
luat nhu sau

- Ng6 ra cua DFF ding trude duoc ndi véi ngd vao DATA cia DEF sau
(Di+1 = qi): thanh ghi c6 kha nang dich phai.

- Hodc ng4 ra caa DFF dang sau dugc ndi véi ngd vao caa DATA dung
trude (Di =Qi-1): thanh ghi cé kha nang dich trai.

2.1.Thanh ghi vao néi tiép ra song song dich phai
CAu trac
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Qo Q Q2 Qs
1101 ‘ J
D Q Q D Q D Q
» FFo FF, » FF> » FFs
Q Q Q Q
Il
Cx

Hinh 3.9 : Thanh ghi vao néi tiép ra song song dich phai
Nquyén tic hoat déng:

Gia sir cho dit liéu ngd vao Din = 111101 nhu hinh, ban dau Q3Q,Q1Qo = 0000
Dp=1,D:1=0,D,=0,D3=0taiCx1 Qo=1,0:=0,Q,=0,Q3=0.

Do—O D1—1 D2 0D3—0taICK2Qo—0 Q1—1 Qz—o Q3— .

Do—l D1—1 D2 1D3—0taICK3Qo—1 Q1—0 Qz—l Q3— .

Do—l D1—1 D2 0D3—1taICK4Qo—1 Q1—1 Qz—o Q3— .

Do—l D1—1 D2 1D3—0taICK5Qo—1 Q1—1 Qz—o Q3— .

Do—l D1—1 D2 1D3—1taICK6Qo—1 Q1—1 Qz—l Q3— .

Dang song tin hiéu hinh 3.10:

Q2

2 I

Hinh 3.10: Tin hiéu thanh ghi vao néi tiép ra song song dich phdi

2.2. Thanh ghi vao néi tiép ra song song dich trai
Nguyén tdc hoat dong:

Gid sir cho dir liéu ngd vao Diy = 111101 nhw hinh, ban dau 03Q.Q1Qo = 0000

D3—1 D,=0,D1=0,Dp=0tagi CK1Q3=1,Q,=0,0Q:=0,Q=0

=0,D,=1,D1=0,Dp=0tagi CK1Q3=0,0Q,=1,0:=0,Q=0
D3—1 D,=1,D1=1,D0=0tagi CK1Q3=1,Q,=0,0Q:=1,Q,=0
Ds=1,D,=1,D1=0,Dp=11tgi CK1 Q3=1,0Q,=1,0:=0,Qp=1
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» FFq » FF, p FF, » FF;
r Q r Q r Q r Q
Cx ® e »

/lL Dia

Hinh 3.11 : Thanh ghi vao néi tiép ra song song dich trdi
Dang song tin hiéu hinh 3.12
1

2 3 4 S o)

gzllllllllllll
I

Q0 I
@ [ S
< I .

L N S

Hinh 3.12: Tin higu thanh ghi vao néi tiép ra song song dich trdi

2.3. Thanh ghi vao song song ra song song

Gia sir dit liéu vao 1a D3sD2D1Dy = B3B2B1Bo. Khi ¢6 canh xubng ctia xung
Ck xuét hién thi v&i D3 = Bs thi Q3 = Bs, D, = B, thi Q. = B,, D1 = B; thi Q1 = By,
Do = Bg thi Qo = By. Thi ng(")Dra sé la Q3Q2QD1Q0 = 8382811380 nhu hinh 3.13

D QM |P Q@M P QM P QM

- FFO —C - F'Fl —C - F‘FQ —C > FFJ
r Q Q Q Q
Cx

I N 4 4, S

Hinh 3.13: Thanh ghi vao song song ra song song

3. Giéi thiéu mot sé6 IC dém va thanh ghi théng dung

- Muc tiéu: Phan biéz si giong va khac nhau giita cdc ho IC, chirc nang va irng
dung ciia né vao cac mach dién.
IC dém, hinh 3.14
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o1 po 00 50 o—Ea o 30 o1y oa 30

o | B 01— o O L8 T L8

0—{p3 3 H—a0 o—p ap —o 0—p ap —o

o beln ro 4o D—;-nown £0 %ﬂ D—;=»nouuu B0 %U
il — 0 O0—yp  CO—0 o—2byp co [0

0| CE Lo i T

ok O |CLB Op|CLR

0— ujp O——{ L0AD 0—" 10AD

74HC190 74HC192 74HC193
Hinh 3.14

- Giai thich hoat dong cuia cac ho IC:

+ Nhom 74LS160/161/162/163

Ca 4 IC déu co cuing Kiéu chan va cac ngd vao ra turong tu nhau, ¢ xung ck nhay
& canh xudng do d6 trong cau tao c6 thém mach dém sau ngd dong bo, co kha
ning nap song song va preset dong bo.

- LS160 1a IC dém chia 10, con LS161 va LS163 13 IC dém chia 16

- LS160 va LS161 c¢6 chan xoa Cl khong dong bo con LS162, LS163 c6 chan xoa
Cl dong bod

+ Nhom 74L.S190, 74LS191

7415190 1a mach dém chia 10 con 74L.S191 1a mach dém chia 16. Ching c6 kiéu
chan ra nhu nhau va chtrc nang cling nhu nhau

- Chan EnG (enable gate) la ngd vao cho phép tac dong & thap; chan U/D 1a ngd
cho phép dém 18n hay xudng (thap)

- Chan RC (ripple clock) xung ron s& xudng thap khi dém hét sb; dugc ding cho
viéc ndi tAng va xac dinh tan s ctia xung max/min khi néi toi chan LD (load) ctia
tﬁng sau.

Céch nbi ting nhu sau : chan RC cua ting trudc ndi t6i chan ck cua tang sau, khi
nay tuy mdéi mach 1a dém déng bod nhung toan mach 13 dém bat dong bo. Cach
khéc 1a chan RC cua tang trudc ndi toi chan EnG cua ting sau, xung ck dung dong
bo téi cac tang.

+Nhom 7415192, LS193

LS192 1a mach dém chia 10 con LS193 12 mach dém chia 16

Ca 2 loai déu ciu triic chan nhu nhau va déu c6 kha niang dém 18n hay xudng

Khi ¢ém 1én xung ck dugc dua vao chan CKU con khi ¢ém xudng xung ck dugc
dua vao chan CKD

Khi dém 1én hét s6 chan Carry xudng thap, khi dém xudng hét s chan Borrow
xudng thap. 2 chan ndy ding khi can ndi tang nhiéu IC
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Pic biét mach co thé dat trude s dém ban dau & cac chan ABCD va chan LD
xudng thap dé cho phép nap sb ban dau.

+ Nhom 74HC/HCT4518 va 74HC/HCT4520

Pay 1a 2 IC ¢ém ddng bd ho CMOS dung FF D vé hoat dong ciing twong tu nhu
nhitng IC ké trén nhung vi Cau tao co ban tir cac cong logic CMOS nén tan s6 hoat
dong thap hon so voi nhitng IC cling loai bl lai tiéu tAn cdng suit thap.

4518 14 IC dém chia 10 con 4520 13 IC d&ém chia 16. Ciu triic chan va déc tinh cta
ching nhu nhau. Chan nhan xung ck va chan cho phép E c¢6 thé chuyén déi chirc
nang cho nhau do d6 mach co thé tac dong canh xuéng hay canh 1én

Mach ciing cho phép néi tang nhiéu IC khi ndi Q3 cua tang trudc tdi ngd E cua

tﬁng sau.
IC thanh ghi 74LS164, hinh 3.15
8 bt
T4ALS164

J

0 0 0 Or¢=0 QM40 Or¢=0 OC

o
o
o
o
o
o

- I(l>‘:"cp Iﬂf"’cp rl'cp IG>°’c;. IGWCQ [G>°’c;, |<J>c"cQ
cn | ¥ % % % v i T
pemus! 1
MR O o Q@ a2 O Qs Qs Qs o
N ——
3_._:] T4ALS164
CP oty

E vt

MR Qo QrQ: Qs QiQsQs Qr
b)
Hinh 3.15: Thanh ghi 74LS164
4. Lap rap mét s6 mach @ng dung co ban
- Muc tiéu: Ldp rdp, sira chita, do kiém dwoc cdc Mach giai m&, ma hoéa va hién
thi ciia cac LED trong cac mach dién.
4.1. Khao sat FF-1C 74L.S112
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4 -
1PRE ——— ™%
3 5
1) 14 1Q
1 '
1CLK, ————— = 9
Z G
1K 1K 10
— 15 N
1R —— ™R
10 5
PRE ———— I .
2 L 20
1
CLK - i
12 7
H b1
. 14 [
TR

Hinh 3.16: So' dé chén ciia IC 74LS112
4.2. R4p mach dém 1én, xudng khong dong bd
42.1. DPém lén 4 bit:

a. Mach dién:
o .
:I UTA QT u1B
5 LL )

I '
L
LED4

LED-BIBY

LED2

LED-BIBY

LED3
LED-BIBY

@

T U2:A =) :
3 | 3 5 |11 9
UT:ACLK) J? J Q J 2 aQ
QL 4 d 13 1 13
b CLK L B ook OpCLK L B ook
‘ir K x Q | 6 12 K x Q 7 2 K x Q | 6 12 K x Q 7

“‘—l 74HC112

74HC112 (L

“\—l 74HC112

gl 74HC112

Hinh 3.17: Mach d@ém khéng déng b 4 bit diing 1C74LS112

b. Cac bwéc thue hién:

Budc 1: Tat ngudn

Budce 2: Rap mach nhu hinh vé

Budc 3. Cip ngudn cho mach

Budc 4. Quan sat tin hiéu xung clk va tin hiéu ra trén 4 led dé 1ap bang trang thai

TT3-4:

Bdng TT3-4

Clk

Led4

Led3

Led?2

Ledl

0
1
2
3
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Budc 5: Tit ngudn.

Nhan xét:
- Mach ma mach dém lén khong dong bo chan CLK két noi nhu thé nao?

4.2.2. Pém xudng khong dong bd 4 bit:
a. Mach dién

I '
L
LED1 LED2 LED3 LED4

LED-BIBY LED-BIBY LED-BIBY

|(A)
=
spi—>Pp
(9]

c
o -

>
=
spl—p
0

c
© -

=
|(A)
=
spi—p
0

o
EEEN]

>
z
SDO—B
0

o
RN

o

UT:A(CLK) nn
Lc>cu< ,—C>CLK _,—c>cu< bCLK
gl 12 alz 21 o agle 12 oy

K x

K K |
£ “\—1 74HC112 i f—l 74HC112 £ “\—1 74HC112 f—l 74HC112

N

Hinh 3.18. Mach dém xuéng khong dong bé 4 bit ding 1C74L.S112.
b. Cac bwéc thuce hién:
Budc 1: Tit ngudn.
Budc 2: Lap mach nhu hinh v&
Budc 2. Cip ngudn cho mach
Budc 3. Thay dbi tin hiéu ngd vao, quan sat tin hiéu ngd ra

Budc 4. Quan sat tin hiéu xung clk va tin hiéu ra trén 4 led dé 1ap bang trang thai
TT3-5:
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Bdng TT3-5
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Clk

Led4

Led3

Led?

Ledl

Ol NoO OB~ WINF O

[HEN
o

[N
[N

[HEN
N

[HEN
w

[
N

[HEN
a1

16

Budc 5: Tat ngudn

Nhan xét:

- Trinh bay sy khac nhau gitta mach dém 1én khong dong bo va mach dém

xudng khong dong bo?

4.3. Rap mach dém 1én, xudng dong bd
43.1.  Pém Ién dong bd 4 bit:

a. Mach dién:
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‘T U1:A g_T U1:B| ‘I U2:A
clk
| 3 [ o ols 1 [ o g T o ols 1
D“——’cmu( 18 oLk —L peik —13 9
2 1k x Q 16 12 {g x Qpb— K ¢ Q 16 12
$ :‘-i 74HC112 :‘-;Emcnz :‘-i 74HC112
U3:A U3:B
1 4
3
2 L__s

7408

7408

74HC112

Hinh 3.19: Mach dém Ién dong b 4 bit ding 1C 74L.S112.

b. Cac bwéc thue hién:

Budc 1: Tit ngudn

Budce 2: Rap mach nhu hinh vé

Budc 3. Cip ngudn cho mach

Budc 4. Quan sat tin hiéu xung clk va tin hiéu ra trén 4 led dé 1ap bang trang thai
TT3-6: Bdng TT3-6

Led4

Led3

Led?2

Ledl

LOOO\ICD(H-POJI\)HO;

Budc 5: Tit ngudn.
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Nhan xét:
- Mach md mach dém lén dong bo chan CLK két noi nhu thé nao?
- Chtrc nang cua cac cong AND lam gi?

4.3.2. Pém xudng dong b 4 bit:

a. Mach dién
‘ LED1 LED2 ‘ LED3

T j U1T:A gT U1:B j U2:A gT u2:B
clk 3

T o qls 11

o0 1 13 1 13
——Cp CLK CpCLK ——CpCLK ——pCLK

sL6 12 sLZ 2 s L6 12

K

U3A

L -

7408 7408

Hinh 3.20: Mach dém xuéng khong dong bé 4 bit dung 1C74L.S112.

b. Cac bwéc thue hién:
Budc 1: Tit ngudn.

Budc 2: Lap mach nhu hinh v&
Budc 2. Cip ngudn cho mach

Budc 3. Thay dbi tin hiéu ngd vao, quan sat tin hiéu ngd ra

21k o a K o« a4 x
VL ‘i 74HC112 iimcm l 74HC112 i;[ 74HC112

Budc 4. Quan sat tin hiéu xung clk va tin hiéu ra trén 4 led dé 1ap bang trang thai

TT3-7:
Bdang TT3-7
Led4 | Led3 | Led2 | Ledl

\ICDm-thHO(?—\Z
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8
9
10
11
12
13
14
15
16

Budc 5: Tat ngudn

Nhan xét: 7 ?
- Chtrc nang cua cong AND trong mach dung dé 1am gi? ......ccoecvvvvevvvieivenene,

4.4. Rap mach thanh ghi dich dung IC74LS74
4.4.1 Mach dién

Led 1 Led 2 Led 3 Led 4
Il] 1] 1] 1]
w w w w
£ £ £ £
— ol Q—* pla ple @ ple @
CLK CLK CLK CLK
|EQO—EI |EQO— |EQO—D |EQO—D
(@] (@] (@] (@]

[1] J [1] J [1]

3 / 74LS32 %
u 2
Hinh 3.21: Mach thanh ghi dich dung 1C74LS74.
4.4.2 Cac bwée thye hién:

Budc 1: Tit ngudn.

A
A

(1

Budc 2: Lap mach nhu hinh v&
Budc 2. Cap ngudn cho mach
Budc 3. Cip xung cho mach
Buéc 4. Quan sat tin hiéu ra trén 4 led dé 1ap bang trang thai TT3-8:
Bdang TT3-8
| Clk | Ledl | Led2 | Led3 | Led4 |
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~NooohlWINIFPRIO

oo

Budc 5: Tat ngudn

Nhan xét:

Mach thanh ghi trén, chic nang ctia c6ng OR? .....coovevveceieeeeeeand

4.5. R4p mach sang din tat hét
4.5.1 Mach dién
o
Vel

'411
v Vlal
220x8
3 pi

4 A
B Qls
6
10
11
12
13

1

N[
>
e}
S

8 o
[fo>——S>cik Q3
CLK Q4

1Hz Q5
CLR 07
74164

7404

Hinh 3.22: Mach thanh ghi sang ddn tit hét ding 1C74164.
4.5.2 Cac bwée thye hién:

Budc 1: Tit ngudn.

Budc 2: Lap mach nhu hinh v&

Budc 2. Cap ngudn cho mach

Budc 3. Cip xung cho mach

Budc 4. Quan sét tin hiéu ra trén 8 led dé lap bang trang thai TT3-8:

Bdang TT3-8

| Clk | Ledl | Led2 | Led3 | Led4 | Led5 | Led6 | Led7 | Led8 |
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O NP WIN|FL| O

(o]

Budc 5: Tat ngudn
Nhan xét:
Mach thanh ghi trén, chirc nang ctia cong NOT? .....ccovvvervveecerrnienene,
4.6. R4p mach sang dan tat dan
4.6.1 Mach dién

LEDx8

A
”/‘/
N//
g
220x8 ”/’/
1 A Qo [ 2
SR >
Hi 8 beik Q3 ?0 N
CLK sy Q4 12 | o
1Hz % 17 —M
9 CIR o7 13 N/‘/
74164 4
2 1

7404

Hinh 3.23: Mach thanh ghi sang dan tit din dung 1C74164.
4.6.2 Cac bwéc thue hién:

Budc 1: Tit ngudn.

Budc 2: Lap mach nhu hinh v&

Budc 2. Cip ngudn cho mach

Budc 3. Cip xung cho mach

Budc 4. Quan sat tin hiéu ra trén 8 led dé 1ap bang trang thai TT3-9:

Bdang TT3-9
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Ledl | Led2 | Led3 | Led4 | Led5 | Led6 | Led7

Led8

OO INO|OTAIWIN L O g;

Budc 5: Tat ngudn

Nhan xét:

Mach thanh ghi trén, chic nang cta c6ng NOT? ......cvveevveeeeenee.

4.7. R4p mach sang tit xen ké
4.7.1 Mach dién

LEDx8

”/‘/
A<]17 > P
7404 N/‘/
220x8 el
o N N”
24 & 2 N
>—8bcik 33 N//
CLK 5V Q4™ | Yl
1Hz 82 12 [ N
Lo SR o7 |2 P
74164 -

Hinh 3.24: Mach thanh ghi sang tdt xen ké dung 1C74164.
4.7.2 Cac bwée thye hién:
Budc 1: Tit ngudn.
Budc 2: Lap mach nhu hinh v&
Budc 2. Cip ngudn cho mach
Budc 3. Cip xung cho mach
Budc 4. Quan sat tin hiu ra trén 8 led dé 1ap bang trang thai TT3-10:
Bdang TT3-10

| Clk | Ledl | Led2 | Led3 | Led4 | Led5 | Led6 | Led7 | Led8 |

103



104

O NP WIN|FL| O

(o]

Budc 5: Tat ngudn
Nhan xét:
Mach thanh ghi trén, chitc nang ctia cong NOT? .....ccovvvervveecerreennene,
4.8. Mach sang din va tit din dung 2 1C 74194
4.8.1 Mach dién

Led 1 Led2 Led3 Led 4 L

EJ =z 9[42
=
g g o g
7404 B
1 = |% EA
mw @ |o C
[ ]
‘ o o I
[l | g =

= M = [

g

led6 Led7 LedB

s H—>
on 5T

14

3

12

L] ] D
o J
C
B
B
C

T _f4aLs194a

SR
S0
51

0+ sL

7
2|

F4LS 1944

Hinh 3.25: Mach thanh ghi sang dan va tit ddn dung 2 1C 74194,
4.8.2 Cac bwée thye hién:

Budc 1: Tit ngudn.

Budc 2: Lap mach nhu hinh v&

Budc 2. Cip ngudn cho mach

Budc 3. Cip xung cho mach

Budc 4. Quan sat tin hiéu ra trén 8 led dé 1ap bang trang thai TT3-11:

Bdng TT3-11

104



105

L1

L2

L3

L4

LS

L6

L7

L8

L9

L10

L11

L12

L13

L14

L15

L16

@OO\ICD(H-POJI\)HO(?—\Z

Budc 5: Tat ngudn

Nhan xét:

Mach thanh ghi trén, chirc nang cta cong NOT? .......covvevvveeereeeeeenn,
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> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 3
& Noi dung:
+ Vé kién thirc: Trinh bay dwgc khdi niém va phan biét sw khdc nhau giita cac
Mach dém va cac thanh ghi, hiéu dwgc chite ndng cia cdc ho cia IC
+Vé ky nang: sw dung thanh thao cac dung cu do dé do dwoc cdc chan tin hiéu
dién dp ¢ ngd vao — ra cia IC, ldp rdp mét sé6 mach co ban, ...
+ Vé thai dj: Pam bdo an todn Va Vé sinh cong nghiép.
& Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé kj nang: Pdanh gid ky ning thiee hanh do dwoc cdc théng sé trong mach
dién theo y8U Cdu ciia bai, ldp rap mét sé mach co ban
+ Thai @: Ti mi, can thin, chinh xdc, ngdn ndp trong cong viéc.
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BAI 4:
MACH LOGIC MSI

Gidi thiéu:

, Buoc tié}) theo trong sy phat trién cz,?a cdac mach tich hop, dwoc thz{c hién vél?
Cuoi nhitng nam 1960, gioi thiéu cac thiet bi co Chira hang tram ban ddan trén moi
chip, duwoc goi [a "medium-scale integration” (MSI).

Trong chwong ndy chiing ta dé cdp dén cdc mach logic té hop, tirc 14 Cac
Mach ma tin hiéu & dau ra chi phu thudc vao tin hiéu ¢ dau vao cia mach tai
thoi diém dang xét. Hoat dong cua mach ) hop dwoc mo ta bcing cac bang
trang thdi hodc bang cdc ham chuyén mach logic ddc trung cho quan hé giita
cdac dai lirong vao VA ra Ciia hé thong

Trong chuwong 4 dé cap dén cac mach dién cu thé thue hién cdc chire nang
khac nhau cia hé thong sé. Cac mach dién nay dwoc thiét ké dwa trén céc
cong logic t6 hop. Cdc céong logic nay dwoc tich hop trong mét IC ¢ vira
(MSI)

Muc tiéu:
- Trinh bay dwoc cdu triic, nguyén Iy ciia hé thong ma hoa va gidi ma.

- Trinh bay duwoc cdc phép todn logic, tao kiém va c&c loai IC théng dung.

- Néu duoc cdc vng dung cua cac mach giai m8, ma hoa, ghép kénh va

tach kénh trong ky thudt

- Ldp rdp, sita chira, do kiém dwoc cdc cdc mach gidi m&, ma hoa, ghép

kénh va tach kénh diing yéu cdu kj thudt

- Rén luyén tinh tw duy, sding tao va chu dong trong qud trinh thyc hanh
Ngi dung
1. Mach ma hoa (Encoder)

- Muc tiéu: Trinh bay dwoc cdc so do, bang trang thdi ma hoa cia cdc kénh. Uu
nhwoce diém cia no.

M4 héa la gan cac ky hiéu cho cac d6i tuong trong mot tp hop dé thuan tién
cho viéc thyc hién mot yéu cau cy thé nao d6. Thi du ma BCD gén s nhj phan 4
bit cho timg s6 ma cta sb thap phan (tir 0 dén 9) dé thuan tién cho may doc mot
s6 ¢6 nhiéu s6 ma; ma Gray dung tién loi trong viéc tdi gian cac ham logic ...
1.1. So' @b khoi tong quat

So d6 khdi tong quat cia mot mach ma hda nhu hinh 4.1
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— b Co |
Ngd I On Ngd
vao Iz Oz a
—_— I 2n-) O.. 1 e——
Eo

Ngd
cho
ph€p

Hinh 4.1: So' d6 khéi tong qudt ciia mét mach ma hoa
Bdng trang thai: Bang TT4-1

lola. 12"t On-1..0100
10...0 0 00
01...0 (0 PO 01
00.1 111

Khi mot ngd vao duge chon ngd ra ¢ mot to hop nhi phan tuong tmg. Vi
ngd vao dau tién 1a 1 0...0 va ngd vao cudi cuing 12 00...1. Ngd vao duoc chon co
murc logic 1 ta ndi ngd vao tac dong & mirc cao va ngd vao dugce chon c6 mic logic
0 ta n6i ngd vao tac dong ¢ mirc thap.

1.2. Mach ma hoa tir 4 sang 2
- So' do khoi hinh 4.2

ol
>
O

o

m

Hinh 4.2: Mach mé hoéa tir 4 sang 2

Nhan thay bién 0 trong bang trang thai khong anh huong dén két qua nén ta
chi vé& bang Karnaugh cho 3 bién 1, 2 va 3. Luu y, la do trong bang trang thai c6
cac truong hop bat chip cua bién nén tmg voi mot tri riéng ctia ham ta 6 thé co
dén 2 hoic 4 s 1 trong bang Karnaugh. Thi du véi tri 1 ctia ca 2 ham A; va Ag &
dong cudi cung dua dén 4 s6 1 trong cac 6 001, 011, 101 va 111 cta 3 bién 123.

Tir bang Karnaugh, ta c6 két qua va mach twong ung. Trong mach khong co
ngd vao 0, didu nay duoc hiéu 1a mach s& chi bao s6 0 khi khong tac dong vao ngd
vao nao.
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1.3. Mach ma héa tir 8 sang 3

23
m 01110
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i

1

i)

U

Hinh 4.3: Bia Karnaugh so' dé mach ma hoa tir 4 sang 2

b)

s

A

Af

Khao sat mot IC ma hda 8 duong sang 3 duong. Trén thuc té khi ché tao mot
IC, ngoai cac ngd vao/ra dé thuc hién chirc ning chinh cta né, nguoi ta thuong du
trd thém céc ngd vao va ra cho mot sé chire ning khac.

Mach mé hoa 8 duong sang 3 dudong con goi 1a mad hoa bat phan sang nhi
phan (c6 8 ngd vao chuyén thanh 3 ngd ra dang sb nhi phan 3 bit). Nhung bat cu
lic ndo ciing chi ¢6 1 ngd vao & mirc tich cuc tuong ing véi chi mot to hop ma s6
3 ngo ra; tic 12 mdi 1 ngd vao s& cho ra 1 ma s6 3 bit khac nhau. Vi 8 ngd vao
(lo dén I7) thi s& c6 8 t6 hop ngd ra nén chi can 3 ngd ra (Y2, Y1, Yo)

So @b khdi hinh 4.4,

10
I1
12
I3
I4
I5
Is
I7

¥a hoa

Encoder

Y0
— 1
Y 2

Hinh 4.4: Khéi ma hoa 8 sang 3
Bang trang thai TT4-2 la mach mé hoa 8 sang 3:

S
-
N

OO O OO O O O —
(= = I = i = I = I e R - ]
o O OO0 o =~ 0O o

Bdng TT4-2
Vao
b s g
0o 0 0 O
0o 0 0 0
0o 0 0 0
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1
0o 0 0 0

-

-0 O O O O O o
A—\—L—\OOOOé

=2

B R N = M = IR = M - ]

=

-_0 - O = O = O
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Tur bang trén, ta co :
YO=I11+I3+I5+17
Y1=12+I3+16+17
Y2=14+15+ 16 +17
Duya vao 3 biéu thtc trén ta c6 thé vé duoc mach logic nhu hinh 4.5:

b — Y2 =144+15+ 16+ 17
I
L, |
< ] Y1 =I2+1I3+16+ 17
I; N
s
14 ;"/
Is
I YO=114+13 415+ 17
- ~
I, } >

Hinh 4.5: So' d6 mach 8 sang 3

2. Mach giai ma (Decoder)
- Muc tiéu: Trinh bay dwoc cdc so d6, bang trang thdi ciia mach gidi ma céc kénh.
Uu nhwoc diém ciia né.

Mach giai m4 12 mach c6 chirc nang nguoc lai voi mach ma hoé tic 14 néu
c6 1 ma sb ap vao ngd vao thi twong tmg s& co 1 ngd ra duoc tic dong, ma ngd
vao thuong it hon ma ngd ra. Mach giai ma duoc ung dung chinh trong ghép kénh
dir liéu, hién thi led 7 doan, giai ma dia chi bo nhé.

Mach giai ma c¢6 nhiém vu chuyén di tir mot ma nhi phan ngd vao khi ching
tac dong ddng thoi dén cac ngd vao thanh mot tin hiéu logic duy nhat & mot ngd
ra nao do tuong ung v4i mot mé nhi phan da tdc dong. Nhu vay véi n ngd vao co
thé nhan gia tri 0 hodc 1 s& c6 2" t6 hop ngd ra.

e Ngb ra thc dong mirc thip mang gié tri 0
e Ng0 ra tac dong mirc cao mang gia tri 1
So dd khéi tong quat ctia bo giai ma, hinh 4.12 :

L Oo
Ngs| T | &L O Ngé
vao L Oz ra
_ 'I__l o,.,i I

R Eo
Ngé —— E,
cho
ph€p

Hinh 4.6: So do khéi tong qudt ciia b gidi ma
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2.1.Pic diém chung
Mach giai ma c06 churc nang chinh hinh 4.7:
- Bo giai ma thuc hién chirc nang ngugc voi bo mé hoa.
- Cung cap thong tin ¢ dau ra khi dau vao xuat hién t6 hop cac bién nhi phan
ung voi 1 hay nhiéu tor mé da dugc chon.
- Tt tir ma X&c dinh duogc tin hiéu tuong tng vdi doi tugng d& mé hoa.
Tin hiéu
xdc dinh
doi tugng

Tuméa [ BGM [

Hinh 4.7: Chirc ning mach giai ma
Co 2 truong hop giai ma.
- Giai ma cho 1 tr ma
Nguyén ly: tng véi mot to hop can giai ma ¢ dau vao thi dau ra bang
cac to hop dau vao con lai, dau ra bang 0.
- Giai ma cho toan b6 ma
Nguyén Iy: tmg v&i mot té hop nao d6 & dau vao thi 1 trong cac dau ra
bang 1, cac dau ra con lai bang 0.
Vi du: Véi bo giai ma cho toan bo tir ma c¢d 2 dau ra nhu hinh 4.8.Thi voi
AB=00, dau ra S1, Sy, S3 = 0.Tuwong tu voi cac gia tri AB con lai.
S

A B S,
G S
B M 2
S.

Hinh 4.8

2.2. Mach giai ma 2 sang 4
Thiét ké mach giai ma 2 duong sang 4 dudng (2 ngd vao, 4 ngd ra) ¢ ngd
vao cho phép. Dé don gian, ta xét mach giai ma 2 dudng sang 4 duong co cic ngd
vao va ra déu tac dong ¢ muc cao.
So dd khéi, bang trang thai, cac ham ngd ra va so ¢6 mach hinh 4.9
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Hinh 4.9: So d6 khéi va bdng trang thdi
Cac ham ngd ra cua mach giai mé 2 sang 4 hinh 4.10

Yo = GA—lA_O
Y, = G AA,
Yz = GAlA_O
Y, = GAlAO
Ao {>° - YO
Al I>c J Y4
. Y2
G } Ya

Hinh 4.10: So dé mach gidi ma 2 sang 4

2.3. Mach giai ma 3 sang 8
So do khai:

Oo
O

Io GiZi m3a
| 51

I2—

O3
Oy

Decoder

-

-~

Os
O

Hinh 4.11: So dé khéi
Bdng trang thai TT4-3
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Bdang TT4-3
OCo | O1 | O

&
1S
&
&
Q

X
X

N I = =

R R P RPRPOIOOIO|X
R ROOIR|IFkLOIO|IX
R O, O IO OoO|X
OO0 |0O|O0|I0|O |k (X
OO0 |0O|O0|O0|r|O

OO0 |0O|O(kLr|O|O

OO0 |0O|FL,|IO|0|O(X
OO0k, OI0|I0|O(X
OOk, |IO0OI0|0|O (X
OO0 I0|0|O (X
RPOOO0I0O|Oo|X

Ham sé biéu dién moi quan hé ngd vao — ngd ra:

Op= ELLL, O,=ELLL
0,= EL L1, O;= ELLL
04= ELLL 0s= ELLL
O¢= ELLL O;=ELLL

To—+>-
I -l->
L

PRI

Hinh 4.12: So' dé mach gidi ma 3 sang 8

3. Mach ghép kénh
- Muc tiéu: Trinh bay duwoc cdc so do, bang trang thai mach ghép kénh. Uu nhwoc
diém ciia no.
3.1. Tong quat

Mach ghép kénh, da hop (Multiplexer-MUX) 1a 1 dang mach t6 hop cho phép
chon 1 trong nhiéu dudng ngd vao song song (cac kénh vao) dé dua téi 1 ngd ra
(goi 1a kénh truyén ndi tiép). Viéc chon dudng nao trong cac dudng ngd vao do
diéu khién béi mé sb.
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M4 sb nay la dang s6 nhi phan, tuy to hop s6 nhi phan ndy ma & bat ki thoi
diém ndo chi c6 1 ngd vao dugc chon va cho phép dua téi ngd ra. Cac mach ghép
kénh thuong gap 1a 2 sang 1, 4 sang 1, 8 sang 1... NGi chung la tir 2n sang 1.

Céac mach ghép kénh it ngd vao c6 thé dugc két hop voi nhau dé tao mach ghép
kénh nhiéu ngd vao. Vi du dé tao mach ghép kénh 16:1 ta c6 thé dung IC 74L.S150
hodc cac IC tuong tu, nhung c¢6 1 cach khac la ghép 2 IC 74LS151.

C4c dir liéu nhi phan nhiéu bit, chang han m& ASCII, word,... thudng dugc xir
i song song, tuc 12 tat ca chung duoc 1am 1 ldc. Trong may tinh, dit liéu duoc di
chuyén tir noi nay dén noi khac ciing 1 liic trén cac dudng dan dién song song goi
la cac bus. Khi dit liéu duoc truyén di qua khoang cach dai chang han hang chuc
mét thi cach truyén song song khéng con thich hop vi ton nhiéu dudng day, gay
nhiéu,.... L4c ndy mach don kénh c6 thé dung nhu mach chuyén d6i song song
sang ndi tiép twong ty nhu mach ghi dich ma ta da xét & phan trudc.

Céac mach don kénh véi hoat dong logic nhur da xét & trude ngoai cach dung dé
ghép nhiéu dudng ngd vao con cé thé dung dé thiét ké mach t6 hop d6i khi rat dé
dang vi: khdng can phai don gian biéu thic nhiéu, thuong ding it IC va d& thiét
ké.

3.2. Mach ghép 2 kénh sang 1

Béng trang thdi
— b o 0_=§Io+SIl S 0
—h 0 Io
3 1 I,

Ham s6'logic m6 3 quan hé ngd vao —ngo ra:
Hinh 4.13: So d6 khoi va bang trang thai mach ghép 2 kénh sang 1
Mach dién logic:
S I

i
P
!

Hinh 4.14: Mach dién logic ghép 2 kénh sang 1

)
! -
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3.3. Mach ghép 4 kénh sang 1

() m— o MNgd vdo Chon | DY ligy
[1=—o S1 S0 ra &Y
[2=——0 ® 0 0 10
B3 O/\ 0 1 11
G=1 ’7 Whax 1 0 12
khing cho phe|

9190 1 1 I3

Hinh 4.15: So dé khéi va bang trang thdi ciia mach ghép kénh 4 sang 1

Mach trén c6 2 ngd diéu khién chon 1a SO va S1 nén ching tao ra 4 trang thai
logic. M&i mot trang thai tai mot thoi diém s& cho phép 1 ngd vao | nao d6 qua dé
truyén t&i ngd ra Y. Nhu vay tong quat néu co 2" ngd vao song song thi phai can
n ngd diéu khién chon.

Ciing néi thém rang, ngoai nhimg ngd nhu & trén, mach thuong con c6 thém
ngd G: dugc goi 1a ngd vao cho phép (enable) hay xung danh dau (strobe). Mach
t6 hop c6 thé c6 1 hay nhiéu ngd vao cho phép va né co thé tac dong murc cao hay
mtc thip. Nhu mach don kénh ¢ trén, néu co thém 1 ngd cho phép G tac dong &
muc thap, tic 1a chi khi G = 0 thi hoat dong don kénh moi 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 mirc cao tuy dang mach)

Nhu vay khi G=0

S1S0=00,dx liéu 610 s€ duarad'Y

S1S0=01,dx liéu o1l s€duaradyY

S1S0=10,dx liéu 612 s€ duaradY

S1S0=11,dxliéu I3 s€duaradY
Do d6 biéu thuc logic cia mach khi c6 thém ngd G 1a:

Y =G.5150lg + G.S1S1; + G.S150l2 + G.S1S¢l3
Ta c6 thé kiém chung lai biéu thic trén bang cach: tir bang trang thai & trén, viét
biéu thuc logic rdi rut gon (co thé dung phuong phap rat gon ding bia Karnaugh).
Sau d6 ban c6 thé xay dung mach don kénh trén bang cac cong logic. Cau tao logic
ctia mach nhu sau (luu Y 14 trén hinh khéng xét dén chan cho phép G)

Nhan thay rang t6 hop 4 cong NOT dé dwa 2 duong diéu khién chon S0, S1
vao cac cong AND chinh 1a 1 mach mé hoé 2 sang 4, cac ngd ra mach ma hoa nhu
la xung m& cong AND cho 1 trong cac dudng I ra ngodi. VAy mach trén ciing c6
thé v& lai nhu hinh 4.16a, 4.16b
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v
D T
10
[ [ > I3
1 Y
oj1|2) 3
2 | SGidi ma
L 2sang 4
U
S, S
Hinh 4. 16a: Cau tnic mach ghép kénh  Hinh 4.16b: Dén kénh 4 sang 1

4 sang 1 tir giai ma 2 sang 4

4. Mach tach kénh
- Muyc tiéu: Phan biét duwroc cdc so do, bang trang thdi ciia mach tach kénh. Uu
nhwoce diém cua no.
4.1. Tong quat

Bo chuyén mach phan kénh hay con goi 1 tach kénh, giai da hop
(Demultiplexer) c¢6 chuc ning nguoc lai véi mach don kénh tic 1a: tich kénh
truyén thanh 1 trong cac kénh dit liéu song song tuy vao ma chon ngd vao. C6 thé
xem mach tach kénh giéng nhu 1 cong tic co khi dugc diéu khién chuyén mach
boi m s6. Tuy theo ma sb dugc ap vao ngd chon ma dir lidu tir 1 dudng sé duoc
dua ra dudng ndo trong sé cac dudng song song.

Céac mach tach kénh thuong gap 1a 1 sang 2, 1 sang 4, 1 sang 8,... N6i chung tir
1 dudng co thé dua ra 2" dudng, va sb dudng dé chon s& phai 12 n. Muc dudi s&
no6i dén mach tach kénh 1 sang 4
4.2. Mach tach kénh 1 sang 2

So do khoi. Bang trang thai
1A alss
< s 0 [E 0
P |10 E

Hinh 4.17: So d6 khoi va bang trang thdi ciia mach tich kénh 1 sang 2
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4.3. Mach tach kénh 1 sang 4

o Ngd vdochon [Sra &
. _3? B A | ngd
e
o =
— o p—Y3
G=J— AN 1 0 Y2
khong cho pt{.‘p | Demux 1 1 Y3
B A 1-->4

Hinh 4.18: So' dé khéi va bdang trang thdi ciia mach tich kénh 1 sang 4

Mach tach kénh tir 1 duong sang 4 duong nén sd ngd chon phai 1a 2. Khi ngd
cho phép G & muc 1 thi n6 cAm khéng cho phép dit liéu vao dugc truyén ra ¢ bat
Ki ngd nao nén tat ca cac ngd ra déu & muc 0.

Nhu vay khi G =0, BA = 00 dit liéu S dugc dua ra ngd YO, néu S =0 thi YO
cling bang 0 va néu S = 1 thi YO ciing bang 1,tc 1a S dugc dua tdi YO; cac ngd
khac khong d6i. Tuong tu voi cac to hop BA khéac thi lan luogt ra ¢ S sé 1a
Y1, Y2, Y3
Biéu thitc logic Ciia cdc ngd ra sé la :

Y, =GBAS
Y, =GBAS
Y, =GBAS
Y, =GBAS
Tir day c6 thé dung cong logic dé thiét ké mach tach kénh nhu hinh 4.19

Hinh 4.19: Cdu tritc ciia mach tich kénh 1 sang 4
5. Lap rap mét sé mach @wng dung co ban
- Muc tiéu: Tinh toan ldp rdp, do, kiém tra thong sé dién dp, tin hiéu xung ciia cdc
chadn IC theo cdc so d6, bang trang thdi ma hoa cia cdc kénh Va itng dung ciia né
vao trong mach.
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5.1. Rap mach méa héa

5.1.1 Mach dién:

o
0
0
0o
0
0
0
0
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Hinh 4.20. Mach ma héa 8 sang 3 dung 1C 74148
5.1.72 Cac budc thuc hién:

Budc 1: Tit ngudn

Budce 2: Rap mach nhu hinh vé
Buoce 3. Cap ngudn cho mach
Budc 4. Thay doi tin hi€u cac xung ngd vao va tin hiéu ng0 ra, thanh lap bang

trang thai sau:

Bdang TT 4-4
CHO PHEP NGO VAO NGO RA
E 10 (11121314 ]15]16 |17 |[A2|A1]|A0

Budc 5: Tat ngudn
Nhan xét:

- Néu ngan gon nguyén tic hoat dong ciia mach:
- Néu trng dung thuc t€ cia mach ma héa 8 sang 3?

5.2. Rap mach giai ma
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5.2.1 Mach dién
e

?
g -
oo o o !
B Y1 D ?
L = 1c vo [ J -
B 2
va D
i E1 Y5 [ ;U I ?
] EZ Nl e —
>d ez ¥7 ot 2?
TAHC 128 2
?
Hinh 4.21: Mach gidi ma 3 sang 8 dung IC 74138
5.2.2 Cac buéc thue hién:
Buoec 1: Taflt nguf‘m.
Budc 2: Lap mach nhu hinh ve.
Buoce 3. Cap ngudn cho mach.
Budc 4. Thay doi tin hiéu ngb vao, quan sat tin hiéu ngo ra.
Budce 5. Hoan thanh bang trang thai sau.
Bdang TT 4-5
CHAN DIEU NGO ~
KHIEN VAO NGO RA
El E2 E3 |C|B|A|YOY1Y2 Y3 Y4Y5Y6|Y7

Budc 6: Tat nguon.
Nhan xét:
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- Giai thich chirc nang c1:1a cac chan lva chon E1,E2,E3?
- Giai ma 3 sang 8 c6 thé m¢d rong thanh 4 sang 16 dugc khong?

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 4

+ NoOi dung:
+ Vé kién thirc: Trinh bay dwgc khdi niém va phan biét sw khdc nhau giita cdc
Mach m& héa va cac gid ma, hiéu dwoc chirc ndng ciia cdc ho cia IC
+ Vé ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cdc chan tin hiéu
dién dp & ngd vao — ra cia IC, ldp rdp mét sé mach co ban, ...
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.

+ Phuong phép:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé ky nang: Panh gid ky nang thwe hanh do dwoc cdc théng sé trong mach dién
theo yéu cdu ciia bai, ldp rdp mét sé mach co bdn
+ Thai @: Ti mi, can thdn, chinh xdc, ngdn ndp trong céng viéc.
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BAI 5:
HO VI MACH TTL - CMOS

Gidi thiéu:

Trong qua trinh phét trién ciia cong nghé ché tao mach sé ta cé 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 nang ky
thudr cao nhw thoi tré truyén nhé, tiéu hao cobng sudt it, dé 1a ho TTL
(transistor-transistor logic) dung céng nghé ché tao BJT va ho MOS (Céng
nghé ché tao MOS - Gom cdc IC s dung cdng nghé ché tao ciia transistor
MOSFET logi tang, kénh N va kénh P. \Voi transistor kénh N ta c6 NMOS,
transistor kénh P ta c6 PMOS VA néu dung cd hai loai transistor k&nh P & N
ta c6 CMOS).

Muc tiéu:

- Trinh bay dwoc cdu tric, cdc ddc tinh co ban ciia cdc loai IC sé

- Trinh bay duwgc cdc théng $é co ban ciia IC 56

- Trinh bay diwoc cdc phwong thire giao tiép giita cdc loai IC s6.

- chp rap, swa chita, do kiém dwoc mét sé6 mach ung dung co ban

- Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép
Ngi dung:
1. CAu truc va thdng sb co ban caa TTL
- Muc tiéu: Trinh bay dugc cdc so do, cdu triic ciia cde cong logic ho TTL. Uu
nhirge diém théng soé ciia né.
1.1. Co sé ciia viée hinh thanh cong logic ho TTL

Trude khi di vao cu tric ciia mach TTL co ban, xét mot sé mach dién (hinh
5.1a, 5.1b, 5.1c) ciing c6 kha ning thyc hién chirc ning logic nhu cac cong logic
trong vi mach TTL:
a) ™
. § :

)—'\/\/‘

A }
o -2, B 10k

B _ Ql R2

Hinh 5.1a: Cong DR Hinh 5.1b: C(fng RTL
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T
é R3
2k2
. 5, ¥
g - P or
D1 Dz
o——jeg RZ > 5k
B os £ L
AND OR

Hinh 5.1c: Céng NAND DTL
Mach & hinh 5.1a hoat dong nhu mot cong AND. Khi ca hai ddu A va B déu
ndi véi nguén, tirc 1a dé murc cao, thi ca hai diode s& ngét, do do ap diura Y sé
phai & mirc cao. Nguoc lai, khi co bat cir mot dau vao nao & thap 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 ctia mot cong logic bang cach sir
dung trang thai ngat dan cua transistor (hinh 5.1b).
HaingdvaolaAvaB,ngdralay.
Phan cuc tir hai dau A, B dé Q hoat dong & trang thai ngit va dan béo hoa
Cho A=0,B=0=Qngdt, Y =1
A=0,B=1=Qddn b3o hod, Y =0
A=1B=0=Qddn b3 hod, Y =0
A=1B=1=Qddnb3ohod, Y =0
C6 thé tom tit lai hoat dong ctia mach qua bang trang thai TT5-1

Bdng TT5-1
A B Y
0 0 1
0 1 0
1 0 0
1 1 0
Bay gio dé c6 cong logic loai DTL, ta thay hai R bang hai diode ¢ ngd vao

(hinh 5.1c)

Khi A ¢ thip, B & thip hay ca 2 ¢ thp thi diode dan 1am transistor ngat do
dongdraY & cao.

Khi A va B & cao thi ca hai diode ngat => Q din => y ra & thap

RO rang day 1a 1 cong NAND dang DTL (diode & dau vao va transistor & dau
ra)

Cac mach RTL, DTL ¢ trén déu c6 kha niang thuc hién chirc nang logic nhung
chi dugc str dung ¢ dang don 1¢ khong dugc tich hgp thanh IC chuyén dung bai vi
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ngoai chirc ning logic can phai dam bao ngudi ta con quan tam tdi cac yéu tb khac
nhu :

e Thc do chuyén mach (mach chuyén mach nhanh va hoat dong dugc & tan

s6 cao khong).

e Ton hao ning luong khi mach hoat dong (mach néng, tiéu tan mat ning

lugng dudi dang nhiét).

e Kha ning giao tiép va thic tai, thic mach khéc.

e Kha ning chéng cic loai nhidu khong mong muén xam nhap vao mach,

lam sai muc logic.

Chinh vi thé mach TTL d4 ra doi, thay thé cho cic mach loai RTL, DTL.
Mach TTL ngoai transistor ngd ra nhu ¢ cac mach trude thi né con sir dung ca cac
transistor dau vao, thém mat sd cach ndi ddc biét khac, nho d6 dd dam bao duogc
nhiéu yéu t6 d4 dé ra.

1.2. CAu triic co ban ciia TTL

L4y cong NAND 3 ngd vao 1am thi du dé thay cau tao va van hanh ciia mot

cong co ban ciia TLL nhu hinh 5.2

Om >

Hinh 5.2: Mach logic TTL co bdn

Khi mét trong cac ngd vao A, B, C xudng mirc khong T; din dua dén T,
ngung, ngd ra Y Ién cao; khi ca 3 ngd vao 1én cao, T1 ngung, T, dan, T3 dan, ngd
ra Y xudng thip. D6 chinh 12 két qua ctia cong NAND.

Tu Cy trong mach chinh 12 tu k¥ sinh tao béi su két hop giita ngd ra ciia mach
(ting thic) véi ngd vao cua tang tai, khi mach hoat dong tu s& nap dién qua Ry (llc
Ts ngung) va nap dién qua T3 khi transistor ndy dan, do d6 thoi gian tré truyén
ctia mach quyét dinh boi R4va Cy, khi R4 nho mach hoat dong nhanh nhung cong
suit tiéu thu lac d6 16n, mudn giam cong sudt phai ting R4 nhung nhu vy thoi
gian tré truyén s& 16n hon (mach giao hoan cham hon). Dé giai quyét khuyét diém
nay dong thoi thoa man mot sé yéu cau khac, nguoi ta da ché tao cac cong logic
V6i cac kiéu ngd ra khac nhau.

- C4c kiéu ngb ra
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e Ngb ra Totempole

O >

Hinh 5.3: Mach logic cé ngd ra Totempole

Theo mach nhu hinh 5.3, R4 trong mach co ban dugc thay thé bai cum T,
Rc, va Diod D, trong d6 R¢ ¢0 trj rit nho, khong dang ké. T2 bay gid giir vai tro
mach dao pha: khi T2 dén thi T3 dan va T, ngung, Y xudng thap, khi T2 ngung
thi T3 ngung va T4 dan, ngd ra Y 1én cao. Tu Ci nap dién qua T4 1am cho T, dan,
kéo theo T3 (dan), thoi hing mach rat nho va két qua 12 thoi tré truyén nho. Ngoai
ra do T3 & T4 luan phién ngung tuong tng véi 2 trang thai cuia ngd ra nén cong
suit tiéu thy giam dang ké. Diode D c6 tac dung nang dién thé cuc B ctia T4 1én
dé bao dam khi T3 ngung.

Mach ndy c6 khuyét diém la khong thé ndi chung nhiéu ngd ra cua céc cong
khéc nhau vi c6 thé gay hu hong khi céc trang thai logic cua cac cong nay khac
nhau.

e Ngd ra cwc thu dé hé

- Cho phép két ndi cac ngd ra ctia nhiéu cong khac nhau, nhung khi str dung phai
méc mot dién tro tir ngd ra 18n ngudn Ve, goi 1a dién tré kéo 18n, tri s6 cua dién
tré nay cé thé duoc chon 16n hay nhé tiy theo yéu cau ¢ loi vé mit cdng suit hay
tdc do 1am viéc.

Hinh 5.4: Mach logic c6 ngd ra cuwc thu dé hé
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Diém ndi chung cua cac ngd ra c6 tac dung nhu mot cong AND nén ta goi 1a
diém AND (hinh 5.5). Nguoi ta ciing ché tao céc 1C ngd ra c6 cuc thu dé ho cho
phép dién tro kéo 18n mic vao ngudn dién thé cao, dung cho céc tai dic biét hoic
ding tao sy giao tiép giita ho TTL véi CMOS ding ngudn cao.

Vcc
Rkéo lén

—
B — —— ——
C } CD{ |, ¥=(AB)(CD)EF)
D X
- \aiém AND

E Q EF
F

Hinh 5.5

Vidu : IC 7406 1a loai cong dao c6 ngd ra cuc thu dé ha ¢ thé mac 1én ngudn 24V
(hinh 5.6).

oY +24v
24v,
745112 7406 25mA
——  ©Q
--=——PCk
—ee——k S

e Ng0 ra ba trang thai

Hinh 5.7: Mach logic cé ng0 ra 3 trang thai

ClALY
A Y=A 1(0]1

11110
C 00X |Zcao

Bang sy that

Hinh 5.8: Bdng trang thdi c6 ng0 ra 3 trgng thdi
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Mach hinh 5.8 1a mot cong dao c6 ngd ra 3 trang thai, trong d6 T4 & Ts dugc
méc Darlington dé cip dong ra 16n cho tai. Diode D ndi vao ngd vao C dé diéu
khién. Hoat dong cua mach gidi thich nhu sau:

- Khi C=1, Diode D ngung dan, mach hoat d6ng nhu mét cong dao
- Khi C=0, Diode D dén, cyc thu T, bi ghim ap & mic thap nén Tz , T4 va Ts déu
ngung, ngd ra mach & trang thai tong trd cao.

Ky hiéu ctia cong dao ngd ra 3 trang thai, c6 ngd diéu khién C tic dong mirc
cao va bang trang thai cho ¢ hinh 5.8.

Hinh 5.9 1a mot ing dung cua cong dém c6 ngd ra 3 trang thai: mach chon
dir liéu

Do %
D1 % Y
D2 [/S\/I
D3 ﬁ?/

A Yo Y1 ¥, Y3

B GIAI MA

DIA CHI
Hinh 5.9

Van chuyén: Ung v6i mot gia tri dia chi AB, mot ngd ra mach giai ma dia
chi dugc tac dong (18n cao) cho phép mot cong ma va dir liéu & ngd vao cong do
duoc truyén ra ngd ra.

Vidu: Khi AB =00, Yo=1(Y1=Y2=Y3=0), G1 m&, Dy truyén qua G; dén
ngo ra, trong luc Gy, Gs, G4 dong, c6 ngd ra ¢ trang thai Y cao, khdng anh hudng
dén hoat dong ctia mach.

2. CAu truc va thong sé co ban cia CMOS
- Muc tiéu: Phan biét diroc cdc so do, théng sé ciing nhw cdc thong so ciia CMOS,
CMOS (Complementary MOS) ¢6 cau tao két hop ca PMOS va NMOS trong

cung 1 mach nho d6 tan dung dugc cac thé manh cta ca 2 loai, néi chung 1a nhanh
hon d6ng thoi mat mat nang lugng con thip hon khi ding roi timg loai mot. Cau
tao co ban nhit cia CMOS ciing 13 mot cong NOT gdom mét transistor NMOS
va mot transistor PMOS nhu hinh 5.10

Céc transistor MOS duing trong IC s6 ciing chi hoat dong & mot trong 2 trang
thai: dan hoic ngung.

- Khi dan, tly theo ndng d6 pha ctia chat ban ddn ma transistor ¢6 noi tro rat
nhé (tir vai chuc Q dén hang trim KQ) trong duong véi mot khoa dong.

- Khi ngung, transistor ¢6 nodi tré rat 16n (hang 10'°Q), tuong dwong véi mot
khoa ho.
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Hinh 5.10: Céu tao ciia mét cong loai CMOS

Hoat dong ctia mach ciing twong tu nhu & NMOS. Khi ngd vao (ndi chung
cuc cong 2 transistor) & cao thi chi c6 Q1 dan manh do d6 4p ra lay tir diém chung
Cua 2 cuc mang cua 2 transistor s€ xép xi OV nénngd ra & thép.

Khi ngd vao o thap Q1 s& ngit con Q2 dan manh, ap ra xap xi ngudn, tic ngd
ra ¢ muc cao.

Pé ¥ 14 khéc vé6i cong NOT ciia NMOS, ¢ day 2 transistor khong dan cling
mét lac nén khdng c6 dong dién tir ngudn d6 qua 2 transistor xudng mass nhd d6
cOng sut tiéu tdn gan nhu bang 0. Tuy nhién khi 2 transistor dang chuyén mach
va khi c0 tai thi s€ c6 dong dién chay qua mdt hay ca 2 transistor nén khi nay cong
SUAt tiéu tan lai tang 1én.

Trén nguyén tic cong dao, ciing gidng nhu trudc bang cich mic song song
hay ndi tiép thém transistor ta c6 thé thuc hién dugc cac cong logic khac (hinh
5.11). Chang han méc chong 2 NMOS va méc song song 2 PMOS ta duoc cong
NAND. Con khi mic chéng 2 PMOS va mic song song 2 NMOS ta dugc cong
NOR.

Nguyén ly:
+ Cong NAND:

- Khi 2 ngd vao ndi 1én mic cao, T» va Tz din, ngd ra xudng thap.

- Khi ¢6 1 ngd vao ndi xuéng mirc thap, mot trong 2 transistor T2 hoic Ts ngung,
ngd ra lén cao.

D6 chinh 13 két qua cta cong NAND 2 ngd vao.

+ Cong NOR:

- Khi 2 ngd vao ndi xudng mirc thap, T2 va T3 ngung, ngd ra Ién cao.

- Khi ¢6 1 ngd vao ndi 18n muc cao, mot trong 2 transistor T2 hogc Ts dan, ngd
ra xuéng thap.

D6 chinh 12 két qua cta cong NOR 2 ngd vao.
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Hinh 5.11: Cach méc cac céng NAND va NOR
2.1. Pic trung ciia cac vi mach s6 ho CMOS

Toéc d chuyén mach: cham hon so véi loai TTL do dién trd dau vao khé
cao dong thoi bi anh huong béi tai dung tinh ma né thic.

Gi6i han nhiéu khoang 1,5V v&i ngudn 5V va sé tang ti 1é khi ngudn cap ting.
Nhu vay 1a tinh khang nhiéu kém hon TTL.

He s6 tai: vé li thuyét 1a rat Ion do tré dau vao caa mach rat 16n, tuy nhién,
néu tan sb hoat dong cang cao (trén 100KHz) thi dién dung sinh ra c6 thé 1am suy
giam thoi gian chuyén mach kéo theo giam kha ning giao tiép tai. So voi TTL thi
NMOS vin c6 hé sd tai cao hon han trung binh 1a 50 cong cuing loai.

2.2. Céu tric CMOS ciia cac cong logic co ban

C6 nhiéu loai IC logic CMOS vd&i cac dong vo (package) va chan ra gidng
nhu cac loai TTL. O céc IC ¢6 quy mé tich hop nho SSI vo DIP (dual inline
package): véi hai hang chan thang hang 14 hay 16 chan 13 hay dugc dung hon ca.

- CMOS cii ho 4000, 4500

Hang RCA ctua My d4 cho ra doi loai CMOS déu tién lay tén CD4000A. Vé
sau RCA ¢4 cai tién dé cho ra loat CD4000B c6 thém tang dém ra, vé sau nita hing
lai b6 sung thém loat CD4500, CD4700.

H&ng Motorola (M¥) sau d6 ciing cho ra loat CMOS MC14000, MC14000B,
MC14500 twong thich véi san pham cii cia RCA.

- Loai 74CXX

Day 1a loai CMOS dugc san xuat ra dé tuong thich voi cac loai TTL vé nhiéu
mit nhu chirc niang, chan ra nhung khoan ngudn nudi thi rong hon. Céc dic tinh
cta loai ndy tét hon loai CMOS trudc d6 mot chit tuy nhién no lai it duoc sir dung
do da cd nhiéu loai CMOS sau d6 thay thé loai CMOS téc d6 cao 74HCXX va
74HCTXX. Pay 14 2 loai CMOS dugc phat trién tir 74CXX.
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74HCXX c6 dong ra Ion tdc 6 nhanh hon han 74CXX, toc d6 cta né tuong
duong voi loai 74LSXX, nhung cong suat tiéu tan thi thap hon. Ngudn cho né 1a
tr2dén 6 V.

Con 74HCTXX chinh 1a 74HCXX nhung tuong thich véi TTL nhiéu hon
nhu ngudn vao gan giéng TTL : 4,5V dén 5,5V. Do d6 74HCTXX c6 thé thay thé
truc tiép cho 74LSXX va giao tiép vai cac loat TTL rat binh thuong.

Ngay nay 74HC va 74HCT tr¢ thanh loai CMOS hay diing nhat ma lai c6 thé
thay thé truc tiép cho loai TTL théng dung.

- Loai CMOS tién tién 74AC, 74ACT

Loai nay dugc ché tao ra c6 nhiéu cai tién ciing giéng nhu bén TTL, nd sé
hon han cac loai trudc d6 nhung viéc sir dung coOn han ché ciing van o li do gia
thanh con cao.

Chang han cdu triic mach va chan ra duoc sap xép hop li gitip giam nhimng
anh hudng gilra cac duong tin hi¢u vao ra do d6 chan ra cua 2 loai nay thi khac
chén ra cia TTL.

Khéang nhiéu, tri hodn truyén, toc d6 dong ho tdi da déu hon han loai 74HC,
74HCT.

Ki hiéu cta ching hoi khac mét chat nhu 74AC11004 1a tuwong tng véi
74HCO04. 74ACT11293 la twong tng voi 74HCT293.

- Loai CMOS toc d¢ cao FACT

Pay 1a san pham cua hang Fairchild, loai nay c6 tinh niang tréi hon cac san
pham tuong tmg da co.

- Loai CMOS toc d¢ cao tién tién 74AHC, 74AHCT

Pay 1a san pham méi d ¢ nhiing cai tién tir loai 74HC va 74HCT, chlng
tan dung dugc ca 2 vu diém 16n nhat ctia TTL 1 toc d6 cao va cia CMOS 14 tiéu
tan thap do d6 c6 thé thay thé truc tiép cho 74HC va 74HCT.

Bang TT5-2 cho phép so sanh cong suat tiéu tan va tri hodn truyén cua céac
loai TTL va CMOS & ngudn cép dién 5V.

Bdang TT5-2

Loai Po(mW) | tp(ns)

TTL 74 10 10
74s 20 3
74LS 2 10
74AS |8 2
T4ALS |2 4
74F 4 3

CMOS | 4000 0 100
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4500 0 100
74C 0 50
74HC |0 10
74HCT |0 10
74AC |0 3
74ACT |0 3

3. Giao tiép TTL va CMOS

- Muyc tiéu: Trinh bay dwoc giong va khac nhau giita cdc so do, bang trang thdi
ciia TTL v CMOS. Uu nhuwoc diém cia cdc ho ndy.

3.1. TTL kich thich CMOS

3.1.1. Giira TTL véi CMOS hg 74HC, 74HCT

O muc thap TTL c6 thé thuc dugc CMOS do Vormax (TTL) < Vi max
(CMOQOS) va locmax (TTL) > I, max (CMQS)

O murc cao TTL khong thé thuc dugc CMOS do 4p mirc cao ctia TTL c6 khi
chi con 2,5V trong khi CMOS chi chap nhan ap mirc cao khong dudi 3,5V. Néu
ndi mach thi hoat dong co thé sai logic.

C6 1 cach dé khic phuc 1a ding dién tré kéo 18n & ngd ra cua cong TTL. Khi
d6, qua dién tré R ndy, dong tir ngudn s& nang dong vao CMOS nhd d6 4p ra mire
cao TTL s& khong qua thap, CMOS sé& hiéu duoc.

Chang han mot cong 74LS01 ¢o Iormax = 8mA, VoLmax = 0,3V thic mot
cong 74HCO00 c6 Vipmin = 3,5V, liymin = 1pA.

Khi 74LS01 & muc thap 0,3V thi nd s& nhan dong hét muc 1a 8mA duoc cip
thong qua dién trd kéo 18n (trong khi dong Liymin chi c6 dudi 1pA rat nho), thé thi
s& phai can dién trd kéo 18n cd gia tri nho nhat Ruyin.

5V 03V

R, 587,50

Con khi ¢ mirc cao 3,5V 74LS01 nhan dong 100pA va 74HC00 nhén dong
1HA' Vay khi nay dién tré kéo 1én s€ phai c6 gia tri max dé han lai dong cho 2
cong :

V-3
R = 100/JA—1/,¢A_15KQ

Khi Rmax dat gia tri 1on nhat thi cong suat tiéu tdn max s& nho nhat

Tu C = 15pF duoc thém vao dé khi dang & mirc thap 0,3V ma chuyén 18n
mtic cao thi tu s& nap cho ap 1én 3,5V dé CMOS “hiéu”
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Hinh 5.12: Giao tiép giita TTL véi CMOS
3.1.2 TTL thic CMOS c6 4p ngudn cao hon 5V

Ciing giéng nhu ¢ trudng hop trén, néu ra mirc thap thi TTL c6 thé thic truc
tiép CMOS nhung néu ra muc cao Von (TTL) chi ¢6 2,7V dén 5V thi chic chin
khong thé thuc duoc CMOS vi khoang ap nay roi vao ving bét dinh ctia ngd vao
CMOS. Ta ciing phai dung dién trd kéo 1n, c6 thé dung TTL ngd ra cuc thu dé
ho cho truong hop nay.

3.2. CMOS kich thich TTL

Khi thic tai & mic cao thuong Von (CMOS) > V4 (TTL) con dong nhan Iy
(TTL) chi vai chuc pA nén CMOS c¢6 thé thiic nhiéu tai TTL.

Khi thic TTL ¢ muc thap thi rt phirc tap tuy loai.

CMQOS cii (4000) khong thuc duge TTL.

CMOS méi (74HC) thi c6 thé, s6 cong thuc duoc tuy thude VoL (CMOS) >
VL (TTL) va dong tong ngd ra (CMOS) phai 16n hon téng cac dong ngd vao Iy
Cua cac tai TTL.

Nhu vay, viée giao tiép cac cong véi nhau ciing rt da dang tuy thudc yéu cau
ngudi st dung. Mot van dé khéc ciing can phai quan tam 1a céc IC giao tiép nhau
chung ngudn cép hay giao tiép ciing khoang mirc ap s& dam bao hoat dong hon.
Vi vay c6 mot s6 IC d4 dugc san xuit dé phuc vu cho viéc chuyén muc dién ap
giao tiép gitta CMOS véi TTL hay CMOS 4000 véi CMOS 74HC.

4. Lap rap mat s6 mach @ng dung co ban
- Muc tiéu: Kiém tra ldp rdp do dat cdc théng so theo cdc so do, bang trang thdi
ma héa va gidai ma cia cdc kénh. Uu nhwoc diém cua nd.

4.1.Rap mach dung TTL kich CMOS
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Hinh 5.13: Giao tiép TTL va CMOS nguén khdc nhau
Buoc 1: Tat nguon.

Buéc 2: Rép mach nhu hinh v&. Cha ¥ nguén VDD ciia CMOS 1a 12V va
nguén ciia TTL 74LS05 [a +5V.
Buéc 3 Bat ngudn cung cip va quan sat bong dén.

Buéc 4: Ngat két ndi cua dién tré R1, Quan sat bong dén. Giai thich

A B Trang thai bong dén | Bién 4ap tai
(1:Sang  0:Tat) |chan 2 ngd ra
74L.S05
[0] |[O]
[0] |[1]
[1] |[O]
[1] |[1]
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Buéc 6: Tat ngudn.

4.2.Rap mach dung CMOS kich TTL

L1

U5A Us 6 oy
\ U3B TS5 ULB ¥

USB) o 5 n,

— B TICE

MOC3021

T4LS00

Hinh 5.14: Giao tiép CMOS va TTL nguén khdc nhau
Buéc 1: Tat ngudn.
Buwéce 2: Rap mach nhu hinh vé. Cha y nguon VDD cia CMOS la 12V va

nguén ciia TTL 74LS07 I3 +5V.
Buéc 3 Bat ngudn cung cip va quan sat bong dén.

Buée 4: Nbi truc tiép 4011 va 74LS00 Quan sat bong dén. Giai thich

A B Trang thai bong dén | Dién ap tai chan 2
(1:Sang  0:Tat) | MOC 3021
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[0] | [0]
[0] | [1]
[1][0]
[1][1]

Buéc 6: Tat ngudn.

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 5

# Noi dung:
+ Vé kién thire: Trinh bay dwgc khdi niém, cdu triic va thong sé gista cdc mach
TTL va cac CMOS, hiéu dwrgc chire nang ciia cdc ho ciia IC
+ Vé ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cdc chan tin hiéu
dién dp ¢ ngd vao — ra cia IC, ldp rdp mét sé6 mach co ban, ...
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.

# Phuong phap:
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+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.

+ Vé ky nang: Panh gid ky nang thwe hanh do dwoc cdc théng sé trong mach dién
theo yéu cdu ciia bai, ldp rdp mét sé mach co bdn

+ Thai d: Ti mi, can thdn, chinh xdc, ngédn ndp trong cong viéc.
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BAI 6:

BO NHO

Gigi thi¢u

Tinh wu viét chii yéu ciia cdc hé thong so so véi hé thong twong tir 13 kKha
nan luu trit mot lwong 16n théng tin sé va dit liéu trong nhitng khodng thoi
gian nhdt dinh. Kha ndng nhé nay la diéu 1am cho hé théng sé tré thanh da
ndang va cé thé thich hop véi nhiéu tinh hudng.

Chung ta da qué quen thugc vai Fliflop, mét linh kién dién tir ¢6 tinh nho.
Chung ta ciing da thdy mét nhém cic FF hop thanh thanh ghi @é leu triz va
dich chuyén théng tin nhw thé ndo. Cac FF chinh 1a cac phdn tir nhé toc dé
cao dwoc ding rdt nhiéu trong viéc diéu hanh bén trong mdy tinh, noi ma dir
lieu dich chuyén lién tuc tir noi nay dén noi khac.

Dt liéu sé ciing co thé dwoc leu triv dwdi dang dién tich cua tu dién, va
mét loai phan tir nhé ban dan rdt quan trong da dung nguyén tdc nay dé leu
triz dir liéu voi mdt do cao nhung tiéu thu mot nguén dién nang rat thdp. Bo
nhé ban dan dwoc ding nhw la bé nhé trong chinh ciia mdy tinh, noi ma viéc
vin hanh nhanh dwoc xem nhw wu tién hang ddau va ciing la noi ma tat cd dir
liéu ciia chuong trinh luu chuyén lién tuc trong qua trinh thue hién mét tac vu
do CPU y&u cdu.Mdc dU bé nhé ban déin cé toc dé 1am viée cao, rdt phl hop
cho bé nhé trong, nhung gid thanh tinh trén méi bit lwu triv cao khién cho né
khong thé 1a loai thiét bi ¢ tinh chdt lieu trik khéi (mass storage), 1 logi thiét
bi ¢6 khd nang heu triv hang ti bit ma khong can cung cdp nang lirong va diroc
ding nhu la b nhé ngoai (dia tir, bang tir, CD ROM ...).Téoc do xir Iy dir liéu
& b6 nhé ngodi twong déi chdm nén khi may tinh 1am viéc thi di liéu tir bo
nhé ngodi dwoc chuyén vao bg nhé trong.

Muc tiéu:

- Trinh bay dwoc cdu triic, hoat dong, phdn loai va pham vi irng dung cdc bé
nho.

- Néu duoc cac wng dung cua ROM, RAM trong ky thudt

- Do kiém, xdc dinh 16i chinh xdc mét loai b nhé trong thyc té

- Rén luyén tinh ty mi, chinh xdc, an toan va vé sinh cong nghiép

Ngi dung:

136



137

1. ROM
- Muc tiéu: Trinh bay duwoc cdc so do, cau tric ciia ROM, béng trang thdi cai dét
cac théng so.

B6 nhd chi doc dugc (ROM) 1a mot dang ctiia bo nhd ban dan ma né duoc
thiét ké gitr cho dir liéu khong thay doi. Khi hoat dong dit liéu méi khong thé viét
vao ROM dugc ma chi c6 thé doc duoc.

ROM duoc str dung dé luu trit dir liéu va tin tc. N6 khong 1am thay d6i dix
liéu trong sudt qua trinh hoat dong ctia hé théng. ROM chu yéu thuc hién chirc
nang doc la chinh.

1.1. CAiu triic ROM

Céu trac bén trong cia ROM rat phtc tap. Hinh 6.1 1 so d6 don gian mo ta
C4u triic bén trong ciia mot ROM ¢ dung luong 16x8. Gom c6 4 phan co ban:
mang thanh ghi, bg gidi ma hang, bé gidi ma cét, bé dém dau ra.

- Mang thanh ghi (Resister array) luu trit dir liéu duogc 1ap trinh vao ROM.
M®di thanh ghi gdm mét 6 nhd bang sd kich thude tir. Trong truong hop ndy mdi
thanh ghi chira mot tir 8 bit. Cac thanh ghi dugc sip xép theo ma tran vudng, cac
thanh ghi ¢ day 1a thanh ghi “chét”, khéng ghi thém duoc.

CHOMN HANG

OHiang O _ Cst0 _ Cst1l _ cst2 st 3
Ao Gigdi -
— 14 1 HanglL L L I—
ma 1—
| - — ER12 -
Al MSE 2 E RO E E R4 E E RS8 E B
— 3
= II Il II o
LERl Ef® E RS Ele E R9 E—oI—ERlBE—o
Hang 2 ]
LE\ R2 E (e

E R& EADLE R10 El e I—E Rlap |l o

1 1 —

II Il Il I
Hang L I_
E R3 Ele E R7 BEle ERI1I1E |e E R1S BEl-e
1l 1l 1l 1L .
“'HQI_\T ?QTO csto
Az > Gidi 1 Cét 1
mal—-4

As VISB 2 cét 2
— 3 Cét3

s —O|E BS dém ddura

v
sl il il il
Do

D7;Ds Ds Dy Ds D2 Dy

Hinh 6.1: Céu triic ciia ROM c¢6 dung lwong 16x8
Vi tri ctia timg thanh ghi duoc dinh rd qua s6 hang va sé cot cu thé. 8 dau ra
dir liéu ctia mdi thanh ghi duoc ndi vao mot dudng dir liéu bén trong chay qua toan
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mach. Mbi thang ghi ¢6 hai d¢au vao cho phép. Ca hai phai ¢ muic cao thi dir liéu
& thanh ghi méi duoc phép dua vao dudng truyén.

- B0 giai ma dia chi

M4 dia chi AsAA1A quyét dinh thanh ghi ndo trong ddy duoc phép dit tir
dir liéu 8 bit ctia n6 vao dudng truyén. O day dung 2 bo giai ma: bo giai ma chon
hang (chon 1 trong 4) va chon cft. Thanh ghi giao gitra hang va cot dugc chon boi
dau vao dia chi sé 1a thanh ghi dugc kich hoat (cho phép).

Vi du: Dia chi vao 1a 1101 thi thanh ghi ndo xuét dit liéu. V&i AsA; = 11, b
giai ma cot s& kich hoat duong chon cot s6 3. V&i A1A = 01, bo giai ma hang s&
kich hoat duong chon hang s6 1.

Nhu vay két qua 12 ca hai dau vao cho phép thanh ghi sé 13 s& & muc cao va
dir liéu cta thanh ghi ndy s& dugc dua vao duong truyén dir liéu.

- B6 dém dau ra, thuong st dung mach dém 3 trang thai, diéu khién bﬁng
chan CS. Khi CS & muc thip, b dém dau ra chuyén dir liéu ndy ra ngoai. Khi CS ¢
mirc cao, bo dém dau ra s& & trang thai tréd khang cao. Dy dén Dy tha nbi.

1.2. Chu tric té bao ROM

Co ché str dung ROM d& Iuu trit thi thay d6i ing véi cac cong nghé ciia ROM
khac nhau. Trong phan 16n cac ROM, su xuét hién hoic viang mat ciia mot diode
hay transistor s¢€ phan biét gitra 0 va 1

Céu tric giai ma mét chiéu.

So d6 ROM 8x4 véi ciu trac giai ma 1 chiéu (dung 1 bo giai ma TTL va céc

diode).
@
000 [
& & &
2 Tl e i s -
A2—— ¢ %D o ﬁ
E>—— 1 Y5 L
?” :‘;ﬁl - = &
4:|:>—DO

™ D2

a{‘EL D3

Hinh 6.2: So' d6 ROM 8x4 vdi céu triic gidi ma 1 chiéu
Mdi duong ra bo giai ma duge goi 1a duong tir (word line) boi vi nd chon
mot hang hodc mot tir cua bang chira trong ROM. Mdi duong thing dung trong
hinh duoc goi 1a duong bit (bit line) bdi vi N6 twong tmg v&i mot bit ra cia ROM
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Nhdn xét: C6 diode tuong irng murc 0, khong c¢6 diode twong tmg murc 1. Cac
MOS ROM thudng diing transistor thay vi 1a diode ¢ mdi vi tri ma bit s& duoc luu
tro.

Céu triic giai ma 2 chiéu

Néu xdy dung mot ROM 128x1 diing cau trac & phan trude phai sir dung mot
bo giai ma 7 sang 128, nghia 1a phai str dung dén mot luong 16n 128 cac cong
NAND 7 ngd vao, néu thiét ké cho ROM v&i hang triéu bits hodc nhiéu hon s&
khong c6 bo giai ma 20 sang 1048576. Thay vao d6 ngudi ta s& st dung ciu tric
khac duoc goi 1a giai ma hai chiéu (two-dimentional decoding)

Vi du:
el

000 f— ]
P P

s el

Ae_g %&__'

>—— & ep——1

E”« zs?ﬁpﬁ
Mt

9 101112131415

G2 S0 1 82 S3 DO
AO o |
A1
A2
A3 DO

Hinh 6.3: Cdu tric giai ma 2 chiéu

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, 16 bit & hang duoc chon dua
vao bo MUX va 4 bit dia chi théip s€ chon bit data mong mudn.

Ngoai viéc giam tinh phirc tap viéc giai ma, giai ma 2 chiéu c6 mot thuan loi
khac 12 ROM c6 mét kich thudc vat Iy gan vudng, diéu ndy quan trong cho viée
ché tao va dong goi IC.

V6i ROM c6 nhiéu ngd ra dir liéu, cac ddy lwu trit tvong ing véi mdi ngd ra
dir liéu c6 thé duoc 1am hep hon dé dat dugc bé tri chip gan véi hinh vudng hon.

2. RAM

- Muc tiéu: Néu dwoc cac so do, cdu tric ciia RAM, bang trang thdi cai dat cac
thong so.
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RAM (Random Access Memory) la bo nhé truy cap ngau nhién. Khéc véi
truy cap tuan tu. Co thé ldy vi du c6 100 6 nhd dugc danh dia chi tir 1 dén 100.
V6i cach truy cap tudn ty mudn ldy dit lidu tir 6 nhd thir 99, can phai truy cp tuin
tu tir 6 nhd thir 1,2,3... cho dén 6 nhé thir 99. Nhung véi phuong thirc truy cap
ngau nhién, cé thé truy cap ngay dén 6 nhd thir 99 ma khdng can phai qua cac 6
nhé trude do.
2.1. Cau tric RAM

RAM: Random Access Memory — b nhé truy xuét bat ky con goi 1a bo nhd
doc viét (RWM: read write memory). Nghia 14 moi dia chi nhd déu cho phép dé
dang truy cap nhu nhau. Trong may tinh RAM dugc dung nhu bd nhé tam hay bo
nhé nhap.

Uu diém: chinh cia RAM 12 doc hay viét dit liéu luu trit & RAM bt cir ltc
nao.

Nhuroe diém: do RAM 1a mot dang bd nhé bde hoi nén khi mat dién dir liéu
s& bi x6a do d6 can ngudn nudi pin — accu du phong (back up batterry). Tuong tur
nhu ROM, RAM bao gém mot s6 thanh ghi, mdi thanh ghi luu trlr mot tir dit ligu
va co dia chi khong trung lap. RAM thuong c¢6 dung lugng 1K, 4K, 8K, 64K,
128K, 256K va 1024K véi kich thudce tir 1, 4 hay 8 bit (c6 thé mé rong thém).

BExdu vido dit lign

AR R
. . r -
Bg deéEm dadu vde E R
0= ghi
l l l l 1=doc
A a—
o Thanh ghi O
fa @ L Thanh ki 1
B a BS gidima - = e T'hon chip
vio O ™ g guing : Thanh ghi 2 [y
diao PN thi nh 54 H E —
chHi ding H S =10
Al e . : ph
53 Tzl sl G2 cho phep
N Bad - tod n chip
g —— » Thanh ghi &3 B hay

I o
I BS dém ddura g (:'c—_
S i S S

Zhon mét thanh l i l t
ghi Os ©2 O Og

Edura dif ligu
Hinh 6.4: Cdu triic bén trong ciia RAM 64x4
Hinh 6.4 minh hoa céu trac caa don gian cua mét RAM luu trit 64 tur 4 bit
(bo nhd 64x4). SH tir nay c6 dia chi trong khoang tir 0 dén 6319. P& 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.
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- Hoat dong doc (Read Operation)

M4 dia chi nhan duoc tir chon thanh ghi dé doc hoic viét. Bé doc thanh ghi
dugc chon thi dau vao doc ghi (R/W) phai 1a logic 1. Ngoai ra dau vao chip
select CS phai & muc logic 0. Su két hop gita R/W = 1 va CS = 0 s& cho phép bd
dém dau ra, sao cho ndi dung cua thanh ghi dugc chon xuét hién & bén dau ra dit
liéu.

R/W = 1ciing cAm bd dém dau vao nén dau vao dir liéu khong tic dong
dén bd nhd sudt hoat dong doc.

R/W Hoat dong ghi (Write Operation)

Pé viét mot tir 4 bit méi vao thanh ghi dugc chon, khi d6 can phai c6 R/W=
0 va CS = 0. T6 hop nay cho phép bo dém dau vao, vi vy tir 4 bit da dat vao di
licu s& dugc nap vao thanh ghi da chon. R/W = 0 ciing cdm bo dém dau ra. Bo
dém dau ra 1a bo dém 3 trang thai nén dau ra dir liéu s& & trang thai Hi-Z trong
hoat dong ghi. Hoat dong ghi s€ x6a bo tir nao d& dugc Iuu trir tai dia chi do.

- Chon chip (Chip Select)

Hau hét cac chip nhd déu c6 mot hay nhiéu dau vao CS dung dé cho phép
toan chip hoic cdm nd hoan toan. Trong ché d6 cam, tit ca dau vao va ra dit licu
déu bi v hiéu hoa (Hi-Z), chinh vi vdy khong hoat dong ghi doc ndo co thé xay
ra. Ngoai tn goi CHON CHIP c4c nha san xuit con goi 1a CHIP ENABLE (CE).
Khi dau vao CS hay CE ¢ trang thai tich cuc thi chip nhé d& dugc chon con nguoc
lai thi khéng dugc chon. Tac dung cia chan CS hay CE 1a ding dé mo rong bo
nhé khi két hop nhiéu chip nhé v6i nhau.

- Céc chan vao ra chung (Common Input Output)

Dé han ché sb chan trong mot IC, cac nha san xuit thuong két hop cac chic
ning nhap/xuat dit liéu, dwa vao chin vao/ra (1/0). Pau vao R/W diéu khién cac
chén vao/ra nay.

Trong hoat dong doc, chan 1/0 dong vai trd nhu dau ra dit liéu, tai tao noi
dung caa 6 nhd duge chon. Trong hoat dong ghi, chan /O 1a dau vao dir liéu, dir
liéu can ghi duoc dua vao day.

2.2. CAu triic té bao RAM
- RAM tinh

RAM tinh hinh 6.5 dugc ché tao theo cong nghé ECL (dung trong CMOS
va BICMOS). Mi bit nhd gém c6 cac cong logic voi 6 transistor MOS. SRAM 1a
b6 nhd nhanh, viéc doc khong 1am hiy ndi dung ctia 6 nhé va thoi gian tham nhap
bang chu ky ctia bo nhé.nhung sram 1a mot noi luu
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Hinh 6.5: 6 transistor trong mét 6 nho ciia RAM tinh
- RAM dogng

RAM dong dung ky thuat MOS. Mbi bit nhd gdm mot transistor va mot tu
dién, hinh 6.6. Viéc ghi nh¢d dir liéu dua vao viéc duy tri dién tich nap vao tu dién
va nhu vay viéc doc mdt bit nhé 1am ndi dung bit nay bi hily. Do vay sau mdi lan
doc mot 6 nhé, bo phan diéu khién bo nhé phai viét lai ndi dung 6 nhd d6. Chu ky
bo nhé ciing theo d6 ma it nhat 1a gap d6i thoi gian tham nhap 6 nho.

Viéc luu giit thong tin trong bit nhd chi 12 tam thoi vi tu dién sé& phong hét
dién tich d& nap va nhu vay phai lam tuoi bd nhé sau khoang thoi gian 2pus. Viée
lam tuoi dugc thuc hién véi tit ca cac 6 nhd trong bo nhd. Cong viée nay duge
thuc hién ty dong bdi mot vi mach bo nhd.

e

Hinh 6.6: 1 transistor va 1 tu dién trong mét 6 nho ciia RAM déng
3. Mé rong dung lwgng bo nhé
- Muyc tiéu: Trinh bay cach mé réng dung lwong bé nhé bang cich mo rong dia
chi hodc dir liéu.
Trong thuc té nhiéu tng dung mot chip nho khong thé dap umg dugc, do do
viéc mo rong bd nhé va ting kich c¢& tir 1a mot van dé hét st can thiét.

3.1. Phwong phap mé rong s0 duwong dia chi

Gia str ta can mo bd nhd c6 dung lugng chua 32 tir 4 bit ma trong tay ta chi
c6 cac chip 16x4. Dé tao ra bd nhd c6 dung luong 32x4 ta s& két hop 2 chip 16x4.
Cach két hop dugc minh hoa nhu hinh 6.7.
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Hinh 6.7: Két hop hai chip 16x4 thanh 32x4

Mdi RAM dugc dung dé luu trir 16 tir 4 bit. 4 chan vao ra dit liéu (I/O) cia
mdi RAM dugc ndi chung mot bus dir liéu 4 dudng. Tai mot thoi diém chi cho
phép chon mot chip RAM dé khong nay sinh van dé tranh chap bus.
Vi tong dung luong ciia mo-dun nhé nay 1a 32x4 nén phai c¢6 32 dia chi khac
nhau, d0i hoi dén 5 dudng dia chi. Pudng dia chi AB4 cung dé chon mot trong hai
RAM (qua dau vao CS) dugc doc ra hay ghi vao. 4 dudng dia chi con lai dung dé

xac dinh mot trong 16 vi tri 6 nhd cua chip RAM dugce chon.

3.2. Phuong phap mé rong sé6 duwong dir liéu

Gia sir chiing ta can mot b nhd ¢o thé luu trir dugc 16 tir 4 bit, nhung thuc
té ta chi c6 cac chip RAM 16x4 véi cac duong vao/ra (I/0) chung. Dé giai quyét
van dé nay ta cd thé két hop hai chip 16x4 lai véi nhau dé tao thanh mot b nhé
mong muédn. Hinh 6.8 minh hoa cach két hop nay.
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Hinh 6.8: Két hop hai RAM 16x4 thanh mét mo-dun 16x8

Bai vi mbi chip chi ¢6 thé luu trix 16 tir 4 bit nén ta c6 thé xem nhu dang sir
dung mdi chip dé luu trit phan nira tir. Co nghia 14 RAM-0 chtta 4 bit cao cua timg
tir trong s6 16 tir, va RAM-1 chtra 4 bit thap ctia timg tir trong s 16 tir. Mot tir ¢o
du 8 bit c6 mit tai cac dau ra cia RAM ndi véi bus dit liéu.

Nhu vy thi bt ci tir ndo trong s6 16 tir cling dugc chon bang cach dua ma
dia chi twong ng vao 4 dudng cua bus dja chi. Piéu ndy c6 nghia 14, mot khi dugc
dit 1én bus dia chi, ma dia chi s& duoc &p vao ca hai chip, sao cho méi chip duoc
truy xuét cung vi tri dong thoi. Khi c¢6 dia chi duoc chon, ta cé thé doc hoic ghi
tai dia chi nay dudi su diéu khién caa duong R/W va dudng CS chung.

-Dé doc thi R/W phai & muc cao, cOn CS & muc thip. Diéu ndy lam cac
duong I/0O cia RAM hoat dong nhu dau ra. RAM-0 dat tir 4 bit duge chon cta nd
1én 4 duong trén cua bus di liéu, RAM -1 dat tir 4 bit dugc chon cua n6 1én 4
duong dudi cua bus dir liéu. Luc nay bus dir liéu da chira tir 8 bit hoan chinh duoc
chon.

-Pé ghi thi R/W & muc thap va CS ciing & muc thap, lam cho cac duong
I/O cia RAM hoat dong nhu dau vao. Tir 8 bit can ghi dugc dat 18n bus dit lidu, 4
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bit cao s& duoc ghi vao vi tri d chon ciia RAM-0 va 4 bit thap s& duoc ghi vao vi
tri dd chon cua RAM-O0.

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 6

+ NoOi dung:
+ Vé kién thire: Trinh bay dwgc khdi niém, cdu triic va thong sé gista cdc mach
Cua RAM tinh va RAM dong, hiéu dwoc chirc nang cua cac ho cua IC
+ Vé ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cdc chan tin hiéu
dién dp ¢ ngd vao — ra cia IC, ldp rdp mét sé6 mach co ban, ...
+ Vé thai dj: Pam bdo an todn Va Vé sinh cong nghiép.

+ Phuong phép:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé ky nang: Panh gid ky ndng thwe hanh do dweoc cdc théng sé trong mach dién
theo yéu cdu ciia 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 7:
KY THUAT ADC - DAC

Gigi thi¢u

Trong tw nhién da phan cdc nguon tin hiéu thwong 13 dang tuwong tw (Analog)
dé hé thong sé c6 thé xir Iy dwege cdc tin hiéu ndy can thiét phdi chuyén doi ching
sang tin hiéu so (ADC). Sau khi tinh todn, xir Iy} xong can thiét phai chuyén déi
cac tin hiéu nay tir tin hiéu sé vé lai twong tw (DAC).
Muc tiéu:
- Trinh bay dwoc cdu tao, nguyén Iy hoat déng, pham vi itng dung cdc bé bé
chuyén déi A/D va DIA.
- Néu dwoe mét s6 IC chuyén doi thong dung va ieng dung ciia chiing
- Do kiém, xdc dinh 16i chinh xdc mét loai IC chuyén doi thong dung
- Rén luyén tinh tw duy va tac phong cong nghiép
Ngi dung:

1. Mach chuyén doi s6 - twong tu (DAC)

- Muc tiéu: Néu dwoc nhitng irng dung ciia chuyén doi DAC, cac thdng so ( dé
phan gidi, d chinh xdc, sai S6,...), sw chuyén déi ciia mach ding nguéon va
dién tro.

1.1. Tong qua vé chuyén déi DAC

Trong k¥ thuat s6, ta thiy dai luong s c6 gia tri xac dinh 12 mot trong hai
kha ning 12 0 hodc 1, cao hay thap, ding hodc sai, vv... Trong thuc té ching ta
thdy rang mot dai luong sd (chang han muc dién thé) thuc ra c6 thé c6 mot gia tri
bat ky nam trong khoang xac dinh va ta dinh rd cac gi4 tri trong pham vi x4c dinh
s& c6 chung gia tri dang sb.

Vi du: Véi logic TTL ta c¢6: Tir OV dén 0,8V 1a mirc logic 0, tir 2V dén 5V 1a
muec logic 1.

Nhu vay thi bat ky mirc dién thé ndo nam trong khoang 0 — 0,8V déu mang
gia tri sb 1a logic 0, con moi dién thé nam trong khoang 2 — 5V déu duoc gan gia
tri s6 1a 1.

Nguoc lai trong k¥ thuat twong tu, dai lugng twong tu c6 thé 1y gia tri bat ky
trong mot khoang gié trj 1ién tuc. Va diéu quan trong hon nita 1 gia tri chinh xéac
cua dai luong twong ty 14 yéu t6 quan trong.

Hau hét trong ty nhién déu la cac dai lugng tuong tu nhu nhiét do, ap suit,
cuong do anh sang, ... Do d6 mudn xir Iy trong mot hé théng k¥ thuat s, ta phai
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chuyén ddi sang dang dai lugng s mai ¢ thé xir Iy va diéu khién cac hé thong
dugc. Va nguoc lai c6 nhitng hé théng tuong tu can duoc diéu khién ching ta cling
phai chuyén d6i tir s6 sang tuwong ty. Trong phan ndy ching ta s& tim hiéu vé qua
trinh chuyén doi tir sé sang twong tu -DAC (Digital to Analog Converter).

Chuyén d6i s sang twong tu 14 tién trinh lay mét gia tri duoc biéu dién dudi
dang mé s6 (digital code) va chuyén ddi n6 thanh mirc dién thé hoic dong dién ti
& voi gia tri s6. Hinh 7.1 minh hoa so do khéi ctia mot bo chuyén do6i DAC.

vdd
yad
Binary | | ‘2??_:03?
input — — DAC d
| 1 output
1

Hinh 7.1: So dé khéi ciia mt DAC
1.2. Théng sé k¥ thuat ciia bd chuyén déi DAC
1.2.1 D¢ phan giai

Do phan giai (resolution) cia bo bién d6i DAC duoc dinh nghia 1a thay doi
nhé nhét c6 thé xay ra ¢ dau ra twong tu boi két qua ciia mot thay d6i & dau vao
$6.

Do phan giai cia DAC phu thudc vao sé bit, do dé cac nha ché tao thudng
an dinh d0 phan giai cia DAC ¢ dang s bit. DAC 10 bit c6 do phén giai tinh hon
DAC 8 bit. DAC c6 cang nhiéu bit thi do phan giai cang tinh hon.

Do phan giai luén bang trong s ciia LSB. CON goi 1a kich thudc bac thang
(step size), vi d6 1a khoang thay doi cua Vout khi gia tri ctiia dau vao sb thay doi
tor budc nay sang budc khac.

Piy thang ( cuc dai) 15V

ov—Ix, —‘_’_

- thdi gian
D¢ phan giai = kich bac thang = 1V
Hinh 7.2 Dang séng bdc thang ciia mét DAC
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Dang song bac thang (hinh 7.2) ¢6 16 muic v6i 16 trang thai dau vao nhung
chi ¢6 15 bac giita mirc 0 va mirc cuc dai. Véi DAC ¢ N bit thi tong sé6 mirc khac
nhau s& 1 2V, va téng s6 bac s& 1a 2V — 1.

- Do d6 d6 phan giai bang v6i hé sb ty 16 trong mbi quan hé gitra dau vao va dau
ra cua DAC.

Pau ra twong tw = K * dau vao sé

+ V6i K 12 muac dién thé (hodc cudong d6 dong dién) ¢ mdi bac.

- Nhu vay ta c6 cong thirc tinh d§ phéan gidi nhu sau:

D0 phan giai K = Z,f\fs 1 x1009% (7.1)

V6i @ - Arg: |a ddu ra cuc dai (day thang)
- N: 12 s6 bit
- K: 1a mtic dién thé (hodc cuong d6 dong dién) & mdi bac.
- Neéu tinh theo phan tram ta c6 cong thirc nhu sau:
% B = Ai X100% (7.2)

fs
Trong do6: - % B: % do phan giai cua DAC
- A: kich thudc bac thang
- Agg: dau ra cuc dai (day thang)
Vidu: Nhu hinh 7.1, ta cé :

_%p =Ai x100 %
fs
i\

=5, X100% =6,67%

Vi du 1: Mot ADC 10 bit ¢6 kich thudc bac thang = 10mV. Hay xac dinh dién thé
dau ra cuc dai (day thang) va ty 1& % do phén giai.

Giai:

DAC c¢6 10 bit nén ta co

S6 bac 12 21° — 1 = 1023 bac

V&i mdi bac 1a 10mV nén dau ra cuc dai s& 1a 10mVx1023 = 10.23V

%ﬁ:AA x100% :10102”;;/1\/ x100% =0,1%
fs ]

- Tur vi du trén cho thiy ty 1¢ phan trim do phan giai giam di khi s bit dau vao
tang 1én. Do d6 ta con tinh dugc % do phan giai theo cong thur:

%B—— T 1000
% = o x100% (7.3)

( V6i ma dau vao nhi phan N bit ta c¢6 tong sd bac 1a 2V — 1 bac).
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1.2.2 P§ chinh xac

- C6 nhiéu cach danh gia do chinh xac. Hai cach thong dung nhat 1a sai s6 toan
thang (full scale error) va sai sd tuyén tinh (linearity error) thuong duoc biéu bién
¢ dang phén tram dau ra cuc dai (déy thang) cua bo chuyén doi.

- Sai 6 toan thang la khoang léch ti da & dau ra DAC so véi gia tri du kién (ly
tuong), duoc biéu dién & dang phan tram.

- Sai s6 tuyén tinh 12 khoang 1éch téi da & kich thudc bac thang so véi kich thudc
bac thang Iy tuong. Piéu quan trong ctia mot DAC 1a do chinh xac va do phan giai
phai teong thich véi nhau.

1.2.3 Sai s6 1éch

- Theo Iy tuong thi dau ra ciia DAC s& 12 0V khi tat ca dau vao nhi phan toan Ia
bit 0. Tuy nhién trén thyc té thi muc dién thé ra cho truong hop ndy sé rat nho, goi
|4 sai s 1éch ( offset error). Sai s6 ndy néu khong diéu chinh thi s& dugc cong vao
dau ra DAC du kién trong tit ca cac trudng hop.

- Nhiéu DAC c¢6 tinh ning diéu chinh sai sb 1éch & bén ngoai, s& cho phép chiing
ta triét tiéu do 1éch ndy bang cach ap moi bit 0 & dau vao DAC va theo ddi du ra.
Khi 6 ta diéu chinh chiét ap diéu chinh d6 1éch cho dén khi nao dau ra bang OV.
1.2.4 Thoi gian 6n dinh

- Thoi gian on dinh (settling time) 14 thoi gian can thiét dé dau ra DAC di tir zero
dén bac thang cao nhit khi dau vao nhi phan bién thién tir chudi bit toan 0 dén
chudi bit toan 1a 1. Thyc té thoi gian 6n dinh 12 thoi gian dé ¢au vao DAC 6n dinh
trong pham vi +£1/2 kich thudc bac thang (46 phan giai) cta gia tri cudi cling.

- Vi du: Mot DAC c6 do phan giai 10mV thi thoi gian 6n dinh duoc do 13 thoi
gian dAu ra cin c¢6 dé 6n dinh trong pham vi 5mV cua gia tri ddy thang.

Thoi gian 6n dinh c6 gié tri bién thién trong khoang 50ns dén 10ns. DAC voi dau
ra dong c6 thoi gian 6n dinh ngan hon thoi gian 6n dinh ctia DAC c6 dau ra dién
thé.

1.2.5 Trang thai don di¢u

- DAC c6 tinh chat don diéu (monotonic) néu dau ra cua né ting khi dau vao nhi
phan ting dan tir gia tri ndy 1én gié tri ké tiép. No6i cach khac 1a dau ra bac thang
s& khong co bac di xudng khi dau vao nhi phéan ting dan tir zero dén day thang.
Ti sb phu thudc dong:

- DAC chat luong cao yéu cau sy anh hudng cua bién thién dién ap ngudn ddi
Vi dién ap dau ra vo cling nho. Ti sé phu thude ngudn 14 ti s6 bién thién muc dién
ap dau ra v6i bién thién dién ap ngudn giy ra nd. Ngoai cac thdng sb trén ching
ta can phai quan tam dén cac thong sb khac ctia mot DAC khi st dung nhu: céac
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mtc logic cao, thp, dién tra, dién dung cua dau vao; dai rong, dién tro, dién dung
cua dau ra; hé so nhiét, ...

2. Mach chuyén déi twong tw - s6 (ADC)
- Muc tiéu: Trinh bay nhitng itng dung ciia chuyén déi ADC, cac thong sé ( dé
phan gidi, dg chinh xdc, sai s6,...), s chuyén déi ciia mach ding dién dp tham
chiéu dang song bdc thang, mach chuyén déi song song.
2.1. Tong quat vé chuyén do6i ADC
2.1.1. Gi6i thiéu

B6 chuyén d6i tuong tu sang sé — ADC (Analog to Digital Converter) lay
muc dién thé vao tuong tir sau d6 mot thoi gian s& sinh ra ma dau ra dang s biéu
dién dau vao twong ty. Tién trinh bién d6i A/D thudng phirc tap va mat nhiéu thoi
gian hon tién trinh chuyén d6i D/A. Do d6 ¢6 nhiéu phuong phap khac nhau dé
chuyén dbi tir twong tu sang sd. Hinh vé& 7.3 13 so d6 khéi ctia mot 16p ADC don
glan.

v . [ &nh START
Clock I | |

Bé so sdnh
ECO

(Brd OF

ANy Conversion —
in higu bd o kit
Thanh thidc qud trinh
i hoyén déi
Vax 4 chuyén déi)

I

K&t qud dang <5

Hinh 7.3: So do tong qudt ciia mét lép ADC

Hoat dong co ban cua 16p ADC thudc loai nay nhu sau:

- Xung lénh START khoi dong sy hoat dong cta hé thong.

- Xung Clock quyét dinh bo diéu khién lién tuc chinh sira sé nhi phan luu
trong thanh ghi.

- S6 nhi phan trong thanh ghi dugc DAC chuyén d6i thanh mic dién thé
tuong tu VAX.

- B6 s0 sanh so sanh Vax Vi dau vao tuong ty Va. Néu Vax < Va dau ra caa
bo so sanh 18n mic cao. Néu Vax > Va it nhat bang mot khoang Vr (dién thé
ngudng), ddu ra ctia bo so sanh s& xudng muc thap va ngimg tién trinh bién d6i sd
nhi phan ¢ thanh ghi. Tai thoi diém ndy Vax Xap xi Va, gié tri nhi phan & thanh
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ghi 1a dai luong s6 twong duong Vax Va ciing 13 dai luong sb twong duong Va,
trong gii han do phan giai va d6 chinh x4c cia hé thng.

- Logic diéu khién kich hoat tin hiéu ECO khi chu ky chuyén d6i két thic.

Tién trinh ndy c6 thé c6 nhiéu thay doi dbi vai mot sé loai ADC khac, chu
yéu 1 sy khac nhau & cach thirc bo diéu khién sira d6i s6 nhi phéan trong thanh ghi.
2.1.2. Céc chi tiéu k¥ thuat chii yéu ciia ADC

- B¢ phan giai

Do phan gai cia mot ADC biéu thi bang s bit cta tin hiéu s dau ra. Sb
luong bit nhiéu sai s6 luong tr cang nho, do chinh xac cang cao.

- Dai dong, dién tré dau vao.

Mtic logic cta tin hiéu sé dau ra va kha ning chiu tai (ndi vao dau vao).

- P chinh x4c tuong ddi

Néu 1y tudong hoa thi tit ca cac diém chuyén doi phai ndm trén mot dudng
thang. P9 chinh xac tuong ddi 12 sai s ctia cac diém chuyén doi thuc té so véi dic
tuyén chuyén doi 1y tuong. Ngoai ra con yéu cau ADC khong bi mét bit trong toan
bo pham vi cong tac.

- Toc @6 chuyén doi

Tbc d6 chuyén d6i duoc xac dinh thoi gian boi thoi gian can thiét hoan thanh
mot 1an chuyén doi A/D. Thoi gian ndy tinh tir khi xuat hién tin hiéu diéu khién
chuyén doi dén khi tin hiéu s6 dau ra d4 6n dinh.

- Hé s0 nhiét do

Hé s6 nhiét d6 12 bién thién twong dbi tin hiéu s6 dau ra khi nhiét do bién d6i
10C trong pham vi nhiét d6 cong tac cho ph ép voi diéu kién mirc twong tu dau
vao khong doi.

-Tisd phu thudc cong suét

Gia st dién ap twong tu dau vao khong ddi, néu ngudn cung cip cho ADC
bién thién ma anh huéng dén tin hiéu s6 dau ra cang 16n thi ti s6 phu thudc ngudn
cang l6n.

- COng suit tiéu hao.

2.2. Van dé ldy miu va giir

Qua trinh chuyén d6i A/D nhin chung dugc thyuc hién qua 4 budce co ban, d6
|a: 1dy mAu; nhé mau; luong tir hoa va ma hoéa. Cac budc d6 ludn ludn két hop véi
nhau trong mot qua trinh théng nhat.
2.2.1 Pinh ly iy miu
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? Péi vai tin hiéu tuong tu V, thi tin hiéu lafly maﬁu Vs sau qué trinh liy mau c6
thé khoi phuc trd lai Vi mot cach trung thuc néu di€u kién sau day thoa man:
f,>2f . (7.9)
Trong do:

- fs: tan s6 ldy mau

- fmax: 12 gi6i han trén cua giai tan s twong tu
Hinh 7.4: Biéu dién cach 1ay mau tin hiéu twong tu dau vao. Néu biéu thirc (7.8)
dugc thoa man thi ta c6 thé ding bo tu loc thong thap dé khoi phuc V) tir Vs.

Vi mbi lan chuyén doi dién 4p 14y mau thanh tin hiéu sb twong tmg déu can
c6 mot thoi gian nhat dinh nén phai nhé mau trong mot khoang thoi gian can thiét
sau mdi lan léy mau. Dién ap tuong tu dau vao dugc thuc hién chuyén ddi A/D
trén thuc té 13 gia tri VI dai dién, gia tri nay la két qua ctia mdi 1an 1ay mau.

vw
+—r + /‘\
\/ el

X

Hinh 7.4: Ldy mdu tin hiéu twong ti dau vao

2.2.2 Lwogng tir héa va ma hoa

Tin hiéu s khong nhiing roi rac trong thoi gian ma con khong lién tuc trong
bién d6i gia tri. Mot gia tri bat ky cua tin hiéu sé déu phai biéu thi bang boi s6
nguyén lan gia tri don vi nao do, gia tri ndy 1a nho nhat dugce chon. Nghia 1a néu
ding tin hiéu sé biéu thi dién ap 1y mau thi phai bat dién ap 1ay mau hoa thanh
boi s6 nguyén lan gia tri don vi. Qua trinh ndy goi 13 lwong tir héa. Pon vi duogc
chon theo qui dinh nay goi 1a don vi lugng tir, Ki hiéu D. Nhu vay gia tri bit 1 ctua
LSB tin hiéu sé bang D. Viéc ding ma nhj phan biéu thi gid trj tin hiéu s 1a ma
héa. M4 nhi phan cé dugc sau qua trinh trén chinh 14 tin hiéu dau ra ctia chuyén
doi A/D.
2.2.3 Mach ldy miu va nhé miu

Khi ndi tryc tiép dién thé tuong tu voi dau vao caa ADC, tién trinh bién dbi
c6 thé bi tac dong nguoc néu dién thé tuong tu thay doi trong tién trinh bién dbi.
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Ta c0 thé cai thién tinh 6n dinh cia tién trinh chuyén ddi bang cach sir dung mach
lday mau va nhé mau dé ghi nhd dién thé tuong tu khong doi trong khi chu ky
chuyén d6i dién ra. Hinh 7.5 12 mot so d6 cia mach l1dy mau va nhé mau.
Béu vio diéu khién
dang 6

Bén dédu

vaocua

fuvdo C h -
Pauvido \ ADC
tdng vt

Hinh 7.5: Mach ldy mdu va nhé méu

Khi dau vao diéu khién = 1 lic ndy chuyén mach déng mach & ché do lay
mau. Khi dau vao diéu khién = 0 Iic ndy chuyén mach hé mach ché do gitr mau.

Chuyén mach dugc dong mét thoi gian du dai dé tu Ch nap dén gia tri dong
dién cta tin hiéu tuong tu. Vi du néu chuyén mach duoc dong tai thoi diém t0 thi
dau ra A; s& nap nhanh tu Cp 1én dén dién thé twong tu Vo. khi chuyén mach mé
thi tu Cp, s& duy tri dién thé nay dé dau ra ciia A, cung cAp mirc dién thé nay cho
ADC. B khuéch dai dém A, dat tré khang cao tai dau vao nham khong xa dién
thé tu mot cach déng ké trong thoi gian chuyén doi cia ADC do d6 ADC chi yéu
s& nhan duoc dién thé DC vao, tac 1a Vo.

Trong thuc té nguoi ta sir dung vi mach LF198 (hinh 7.6) 1a mach S/H tich
hop c6 thoi gian thu nhan dir liéu tiéu biéu 1a 4ms tmg véi Cn = 1000pF, va 20ms
tmg v6i Ch = 0.01mF. Tin hiéu may tinh sau d6 s& md chuyén mach dé cho phép
Ch duy tri gia tri ctia n6 va cung cip mic dién thé tuong tu twong ddi on dinh tai
dau ra A,.
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3
ANALOG INPUT O

5V SAMFPLE

LOGIC

INPUT —
ov HOLD

Hinh 7.6: So' dé chén ciia LF198
3. Thue hanh

3.1. Khao sat IC 0808
3.1.1 So dd chan:

I_;I'—NC COMP_&|6

If'—GND VREF-_&I5

Ii,'—VEE VREF+—&|4

If'—IO VCC_&I3

Iﬁ—Al A8_E|2

Iﬁ—A2 A7_&|l

I5—A3 AG_EP

I§—A4 AS_E|

DACO0808
3.1.2 Chirc nang cac chan:
VREF+, VREF-: L

3.2. R4p mach diéu khién chuyén d6i ADC bang switch
3.2.1 Mach dién:
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+5V
R2
10k
+5V
r— e
e °o—
+5Vv -
Cc2 —
[ R5 10k 13 WR vCcC ig LEDO
[ }— CLKR DBO(LSB)
A DBl |—LZ LED1
—L 100pF VREF/ZI_S Sadly DB2 [— 2 [
R3 - VIN & VREF2 DB3 [— T,
10k o———1 VIN+ DB4
7 13 LED5
s VIN- DB5 [—= a9
+5V A GND DB6
LED7
VRES? 19 1 penp DB7(MSB) |—=
1 —
> 1SS _
RD INTR
R4 RV1 T
10k

1

- 500K

Hinh 7.7: Mach ADC 0804.
3.2.2 Cac budc thuc hién:
Budc 1: Tit ngudn
Budce 2: Rap mach nhu hinh vé
Budc 3. Cip ngudn cho mach

Budc 4. Vin bién tré, nhan nat va do dién 4p Vin va tin hiéu ra trén 8 led dé lap
bang trang thai TT7-1:

Bdng TT7-1
CLK | Led7 | Led6 | Led5 | Led4 | Led3 | Led2 | Ledl | LedO
0
1
2
3
4
5
6
7
8
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9

10

Budc 5: Tit ngudn.

Nhan xét:
- Hay cho biét moi quan hé gitra Vin va trang thai Led ¢ ng0 ra?
- Giai thich nguyén ly hoat dong ctia mach:

3.3. R4p mach diéu khién chuyén d6i DAC bang switch
3.3.1 Mach dién:

= = = +10V

+
[
B 2
([
[
=
o0
1
eed
= A
\l
"1
—
=0
o
| s |
—
=0
NN
C
R|=
IH—!:D—P
S
£ 0
H

VREF+

5
6
! - ; A3 VREF- |12 5K
< (1 X1 A4
»—o/ > 1 YV jouT 4 U2

] g/ 4 1(1) " 16 | -
' Q0 A7 COMP -

Vout
- 12 3
o/c A8 VEE | c1 + —0

DAC0808 s00ne -

OPAMP .

R[] R1[] R1[] R12 1

1k 1k 1k 1k
-15v |

Hinh 7.8: Mach DAC 0808.
3.3.2. Cac buéce thue hién:
Budc 1: Tit ngudn
Budce 2: Rap mach nhu hinh vé

Budc 3: Cap ngudn cho mach

Budc 4: Thay doi vi tri cac cong tic va do dién ap Vout(TT) dé lap bang TT7-2:

Cong thuc tinh Vout theo i thuyét:
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A Az e s Ae

Ay

Ag

Ay
VOUT == 10V (_+_+

— + +
2 4 8 16 32 64 128 256

( “A1 * la trang thai cua cong tac A1: 0 hodc 1)

Bdang TT7-2

SW | A8 A7 | A6 | AS | A | A3 | A2 | Al | Vout | Vout
(TT) | (LT)

0

1

2

3

4

5

6

7

8

9

10

Budc 5: Tit ngudn.

Nhan xét:
- Giai thich nguyén ly hoat dong ctia mach:

> YEU CAU VE PANH GIA KET QUA HQC TAP BAI 7
& Noi dung:
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+ Vé kién thire: Trinh bay dwgc khdi niém, cdu triic va thong sé giita cdc mach
Chuyén doi 56 - twong tw va Mach tuwong ty - s6, hiéu dwoc chire nang cua cdac ho
Cua IC
+ Vé ky nang: sir dung thanh thao cdc dung cu do dé do dwoc cdc chan tin hiéu
dién dp ¢ ngd vao — ra cia IC, ldp rdp mét sé mach co ban, ...
+ Vé thai dp: Pam bdo an todn Va Vé sinh cong nghiép.

& Phuong phap:
+ Vé kién thirc: Puoc danh gid bang hinh thire kiém tra viét, trdac nghiém.
+ Vé ky nang: Panh gid ky nang thwe hanh do dwoc cdc théng sé trong mach dién
theo yéu cdu ciia bai, ldp rdp mét sé mach co bdn
+ Thai d: Ti mi, can thin, chinh xdc, ngdn ndp trong cong viéc.
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