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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé dugc phép
dung nguyén ban hoic trich dung cho cic muc dich vé dao tao va tham khéo.

Moi muyc dich khiac mang tinh I¢ch lac hodc st dung vo1 muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

K¥ thuat s6 1 mot trong nhitng mé dun co sé ciia nghé Dién tir cong nghiép
dugc bién soan dya theo chuong trinh khung da xay dung va ban hanh ndm 2017 ctua
truong Cao dang nghé Pong Thap trude ddy danh cho nghé DPién tr cong nghiép hé
Cao dang va Trung cap.

Gido trinh dugc bién soan lam tai liéu hoc tap, gidng day nén gido trinh da dugc
xay dung & mirc d6 don gian va dé hiéu, trong mdi bai hoc déu co thi du va bai tip
tuong tng dé ap dung va 1am sang t6 phan 1y thuyét.

Khi bién soan, nhém bién soan d3 dya trén kinh nghiém thyc té giang day, tham
khao dong nghiép, tham khao cac gido trinh hién c6 va cép nhat nhing kién thirc méi
¢6 lién quan dé phu hop voi noi dung chuong trinh dao tao va phu hop véi muyc tiéu
dao tao, ndi dung dugc bién soan gan véi nhu cau thuc té.

No6i dung gido trinh dugc bién soan voi dung luong thoi gian dao tao 90 gio
gbém co:

Bai 1 MP28-01: Pai cuong vé k¥ thuat sb.

Bai 2 Mb28-02: FLIP — FLOP.

Bai 3 MP28-03: Mach dém va thanh ghi.

Bai 4 Mb28-04: Mach logic MSI.

Bai 5 MDb28-05: Ho vi mach TTL — CMOS.

Bai 6 MDP28-06: Bo nho.

Bai 7 Mb28-07: K§ thuat ADC — DAC.

Gi4o trinh ciing 14 tai liéu giang day va tham khao tot cho cac nghé Cong nghé
ky thuat Di¢n — Dién tir, Dién tr dan dung, Pién cong nghi¢p, K¥ thuat may lanh &
Diéu hoa khong khs.

Mic du d3 ¢ géng td chirc bién soan dé dap uing duoc muc tiéu dao tao nhung
khoéng tranh dugc nhitng thiéu sot. Rat mong nhin dugc sy dong gop ¥ kién cia céac
théy, ¢0, ban doc dé nhom bién soan s& diéu chinh hoan thién hon.

Tham gia bién soan
Chi bién: Lam Vian Vi
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GIAO TRINH MO DUN

Tén md dun: MO PUN KY THUAT SO
Ma mo dun: MD 28
Vi tri, tinh chit, y nghia va vai trd ciia mé dun::

-Vi tri: M6 dun duoc bd tri day sau khi hoc xong cdc mdén co ban nhu linh ki¢n
dién tr, do luong dién — dién tir, dién tr twong ty, mach dién tir co ban...

-Tinh chit ciia m6 dun: La mé dun k¥ thuét co so.

-Y nghia: K¥ thuét s6 1a mon hoc co s¢ cua nganh Dién — Dién tir va ¢o vi tri kha
quan trong trong toan bd chuong trinh hoc cua sinh vién va hoc sinh, nham cung cap
cac kién thirc lién quan den cac phuong phap d6i sd, cac cong logic, cac mach sd.

Cong nghé k¥ thuat s6 di va dang dong vai tro quang trong trong cudc cach mang
khoa hoc ky thuat va cong nghé. Ngay nay, cong ngh¢ s6 duoc tng dung rong réi va
c6 mat hau hét trong cac thiét bi dan dung dén thiét bi cong nghiép, ddc biét trong cac
linh vuc thong tin lién lac, phat thanh,... va k¥ thuét s6 di va dang dugc thay thé dan
ky thuat tuong tu
Muc tiéu cia Mo dun:

Sau khi hoc xong m6 dun nay hoc vién ¢ nang luc

-Vé kién thc:

+ Phat biéu khai niém vé ky thuat sO, cac cong logic co ban. Ki hiéu, nguyén li
hoat dong, bang su that cua cac cong logic.

+ Trinh bay dugc ciu tao, nguyén 1y cac mach sd thong dung nhu: Mach dém,
mach dong ngat, mach chuyén doi, mach ghi dich, mach diéu khién.

- Vé k¥ nang:

+ Lép rap, kiém tra duoc cac mach sd co ban trén panel va trong thuc té.

- Nang lyc ty chu va trach nhiém:

+ Rén luyén cho hoc sinh thai d0 nghiém thc, ti mi, chinh xac trong hoc tap va
trong thuc hién cong viéc.
N¢i dung ciia mé6 dun:



BAI 01: PAI CUONG VE KY THUAT SO
Ma Bai: MD28- 01
Giéi thiéu:

Trong khoa hoc, cong nghé hay cudc song doi thuong, ta thudng xuyén phai tiép
xuc voi sb luong. SO lugng o thé do, quan 1y, ghi chép, tinh toan nham giup cho cac
xur 1y, udc doan tré nén it phire tap hon.

Muc tiéu:

-Trinh bay dugc cac khai niém co ban vé mach tuong tu va mach $6.

- Trinh bay duoc céu tric cua hé théng sé va ma sb.

-Trinh bay dugc cdu tao, nguyén 1y hoat dong cua cac cong logic co ban

~ -Trinh bay duoc cac dinh luat co ban vé k¥ thuat s6, cac biéu thirc toan hoc cia
sO
- Chu dong, sang tao va dam bdo trong qua trinh hoc tap
Noi dung
1.Tong quan vé mach twong tw va mach s
1.1 Pinh nghia
-Tin hi¢u

Tin hiéu 13 bién thién cua bién do, thuong la dién 4p hay dong dién theo thoi

gian. Puong biéu dién cua tin hiéu 13 dang séng
- Tin hiéu twong tw ( hinh 4.1)

Tin hi€u tuwong tu 1a tin hi€u c¢6 bién do lién tuc theo thoi gian. Trong thuc té cac

dai lugng vat Iy nhu van tdc, nhiét d(f)cfméi truong, tiéng noi...déu 14 tin hiéu tuong tu.
Bign dd

0 0
a- fin Ridu fuong i
Hinh 4.1

Trong k¥ thuat di¢n tor mach tuong tu 1a mach xur Iy cac tin hiéu tuong ty c6 dang
nhu hinh v€ c6 nghia la trong cing mot khoang thoi gian xac dinh mach phai xtr 1y n
murc tin hi€u khac nhau

- Tin hiéu s6 (hinh 4.2)

Tin hiéu s6 1a tin hiéu c6 bién do gian doan theo thoi gian. Bién d¢ chi c6 hai

murc nhu hinh vé, mtre (1) dai dién cho bién do cao, mirc (0) dai dién cho bién do thép.
Eién dd

&
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b=t hidri 50

Hinh 4.2



Mach s6 chi xtr Iy hai murc tin hiéu 0 hodcl trong cuing mot khoang thoi gian ma
thoi.

1.2 Uu va nhuwoc diém ciaa ky thuit sé so véi ki thuét twong tw

K¥ thuat s6 ¢6 nhiéu wu diém so véi k¥ thuat mach tuong tu khién cho k¥ that sb
ngay cang phd bién & gan nhu hau hét cac linh vuc nhu: do ludng, didu khién tinh
toan, thong tin...Tuy nhién ky thuat mach tuong tu cling c6 nhimg déc tinh riéng ma
mach s6 khong thé thay thé.

< Uu diém:

Nhin chung thiét bi s6 dé thiét ké hon: D6 1a do mach duoc st dung cac vi mach
chuyén dung da duoc thiét ké véi chire ning dinh trude. Kha ning chdng nhiéu va su
méo dang cao: Do dac thu cua hé théng 1a chi xtr 11 hai muc tin hi¢u 1 va 0 va thoi gian
chuyén tiép giita chung la rit nhanh nén kha niang chong nhiéu rat cao, hon nita bién
d6 cua tin hiéu nhidu khong du kha nang 1am thay di giita hai mic tin hiéu tir 0 sang
1 va ngugc lai tir 1 sang 0. Trong khi d6 & thiét bi tuong ty d0 chinh xac bi gidi han vi
mach phai xtr li cac tin hi¢u lién tuc theo thoi gian, hon nira cac linh kién st dung
khong thuc sy tuyén tinh.

Do d6 bién do ciia tin hiéu nhiu dé dang xAm nhap vao hé thong va lam mat tinh
6n dinh cta hé thong.

Luu trit va truy cap dé dang, nhanh chong: Do tin hiéu s chi ¢6 hai mirc nén viéc
Iwu trit & nhitng mdi truong khac nhau (b nhd ban dan, bang tir...) va truy cap rat
thuan tién.

Do chinh xac va do phan giai cao: Trong viéc do dac thoi gian, tan sb , dién thé
v.v...k¥ thuat s cho d6 chinh xac va d6 phan giai cao hon k¥ thuat twong tu.

Co thé 1ap trinh hoat dong cua h¢ théng k¥ thuat s6: Hoat dong cua h¢ théng ky
thuét c6 thé diéu khién theo mot qui luat dinh trudc béng mot tap 1énh goi la chuong
trinh. Cung véi viéc ra doi cua cac vi xu li va vi diéu khién lam cho viéc tu dong diéu
khién hé thong tré nén dé dang hon.

% Nhuoc diém

Hau hét cac dai luong vat 1y diéu mang ban chat cua tin hiéu tuong tu. Chinh
nhimng dai lugng nay thuong 1a dau vao va dau ra cia 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 luong tuong tu.

Trong ky thudt nguoi ta thuong phai thyc hién bién d6i tir tin hiéu twong ty sang
tin hiéu s6 va ngugc lai. Didu nay lam cho thiét bi thém phirc tap va gia thanh cao hon.
Tuy nhién nhitng bat 1oi nay bi lan luét bai wu diém cua k¥ thuat s nén viéc chuyén
d6i qua lai gitra k¥ thuat s6 va k¥ thuat twong tu 1a viéc can thiét va tré nén pho bién
trong cong ngh¢ ngay nay.

Pé tan dung dugc nhimg wu diém cua ky thuat s6 va ky thuat twong tu nguoi ta
s dung ca hai loai vao trong mot hé thdng. O nhitng hé thong nay khau thiét ké can
quyét dinh khau nao dung ky thuat twong ty va khau nao dung k¥ thut sd.
2.H¢ thong so va ma so
2.1 H¢ thong so thap phan (Decimal system)

Trong h¢ thap phan nguoi ta st dung 10 ky tu tir 0 dén 9 két hop véi cac diu
cham, ddu phay de chi vé lugng:

Trong diy s6 thap phan: d,.; d,d;dy theo qui wéc tir phai qua trai vi tri cta ching
thé hién hang don vi, hang chuc, hang trim, hang nghin . . . v6i phan nguyén va nguoc
lai tir trai qua phai la phan chuc, phan trim, phan nghin . . . di voi phan 1¢ sau dau
phay.



Noi tom lai bat ki s6 nao cting 1a tong cac tich gitra gia tri cua moi chir so véi gia
tri (goi la trong sd) cua no.

Trong s6
107 10 10° 10 10 1073
| 3 7] 9| | 1] 5 | 3
!
Diu phiy
Hinh 4.3

Do6i voi mot day sb thap phan co n s6 hang thi c6 10" gia tri va giita hai gia tri
lién ké nhau chénh léch nhau 10 1an
2.2 Hé thong s6 nhi phéan (Binary system)
- Ky tu $6:0,1
- Co's6: 2
Dé biéu dién s6 nhi phan nguoi ta dung hai ki s6 (digit) 0 va 1 dé dién ta vé
luong ciia mot dai luong nao d6.Mot day sd nhi phan chi tinh phan nguyén dugc biéu
dién nhu sau:
N ,bn-lbn-z- . -b2b1b0
Qui udc moi s6 hang 1a mdt bit. Bit tan cung bén trai goi la MSB (ttrc 1a bit co
gia tri 16n nhat) va bit & tan ciing bén phai goi 1a LSB (tirc 14 bit ¢6 gia tri nho nhat).
Nhu vy s nhi phan c6 n bit thi s& c6 2" gi4 tri khac nhau. Gia tri nho nhét 12 0. |
.000 va gia tri lon nhatla 1.. .111. Trong s6 cac bit tir thép dén cao lan luot 13 1, 2, 4,
8 va giira hai bit ké nhau chénh léch nhau 2 lan.
% Chuyén ddi tir s6 nhi phan sang thap phan.
Quy tic chuyén nhu sau:
Dn1bna. - Dab10g = D1 2" D, 2272 L 0.2%4D;.2"+Dy.2°
% Chuyén ddi tir s6 thap phan sang nhij phén.
Quy tic chuyén nhu sau:
St dung qui tac chia 2 lién tiép sb Ay va 1y phan du
- Phan du d4u tién ctia phép chia 1a bit LSB
- Phan du cudi cling cting cua phép chia 14 bit MSB
2.3 Hé thong so bat phan (Octal system)
-Ky tws6:0,1,2,3,4,5,6,7

-cos0: 8
Trong hé théng sb bat phan nguoi ta dung cac sb tir 0 dén 7 dé mé ta vé luong
cua mot dai lugng va cling theo luat vi tri trong s6 cia 8™ (m=. . .-2,-1,0,1,2. . .). Mot

day s6 octal dugc biéu dién nhu sau:0,40,., 0,0,0,

Trong d6 mot day s6 bat phéan c6 n ) hang thi s& c6 8" gia tri khac nhau, gia tri
thap nhit 13 0. . .000 va gia tri 16n nhat 13 7. . .777. Trong sb cac bit tir thip dén cao lan
luot 14 1, 8, 64. . .va giita hai s6 lién ké nhau chénh léch nhau 8 lan

% Chuyén déi tir bat phan sang thap phan
Quy tic chuyén nhu sau:
B von-lron-Z. . .020100 , N ,
¢ Chuyén d6i so thap phan sang biéu dién so bat phan
Quy tic chuyén nhu sau:




Dé thyc hién chuyén tr Ao Sang Ag ta thuc hién phép chia ciia Ao cho Ag roi léy
phan du
% Chuyén déi mot sé bat phan sang s6 nhi phan
Pé thyc hién chuyén doi ta thay thé mot ky tu sé bang mot s nhi phan 3 bit
tuong tng theo bang sau:
Bang hinh 4.1

ky tw sb bat phin| ( 1 2 3 | 4|5 |6 7

| Nhémnhj phdn [000 |001 010 011 |100 | 101 110 | L1l
2.4 Hé thong sb thap luc phan (Hexadecimal system)
-Ky trsd:0,1,2,3,4,5,6,7.8,9,A,B,C.D,E,F
- Co sd: 16
HE¢ HEX sur dung 16 ki tu bao g6m 10 s6 tu nhién tir 0 dén 9 va cac chit cai in hoa
gom A, B, C, D, E, F dé dién ta 16 s thap phan tir 0 dén 15.
Ly do dung h¢ thap luc phan la vi mdt sb6 nhi phan 4 bit co thé dién ta duoc 2% =
16 gia tri khac nhau nén rat thuan loi cho hé thong s6 nao d6 chi dung mot ky tr ma co
thé tuong tng v6i s6 nhi phan 4 bit, d6 12 hé thap luc phan.
Mot day Hex dugc biéu dién nhu sau: hy1hno  hohihg
Nhu vay trong day s6 Hex c6 n s6 hang thi s& c6 16" gi4 tri khac nhau, gia tri nho nhat
13 0...000 va gia tri 16n nhat 13 F. . .FFF. Trong s6 cac bit 1an luot 1a 1, 16, 256. . . va
trong s6 cua hai sd hang ké nhau chénh léch nhau 16 lan.
% Chuyén ddi s6 thap luc phin sang sé thap phan
Vidu: 2 Egg = 2.16" + 14.16° = 46,
0 1 2 C, Dig=0.16%+1.16"+2.16" + 12.16° + 13.16™
=0+ 256 + 32 + 12 + 0,0625 = 300,065,
Ghi cha: néu s6 thap luc phan bat dau bang chir thi khi viét phai thém s6 0 vao trudc,
vi du: EF — OEF.
% Chuyén ddi so6 thap phan sang sb thap luc phin
- Thuc hién theo quy tic 1dy Ao chia cho A;e rdi ldy phan du
% Chuyén ddi thap luc phan sang bi¢u dién sé nhi phén
- Thuc hién theo quy tic biéu dién mét ky sb thap luc phan bang mot nhém
t6 hop 4 bit nhi phan
Vidu: V6i A16 =4EFB suyra A2=01001110 1111 1011
V6i A16 =BCD2 suy ra A2 =10111100 1101 0010
Bang hinh 4.2 mo ta quan h¢ giira hé thap phan, thip luc phin va nhi phan
4 bit

—
5
o
=
=
=

Thap luc phan | Nhi phan
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010

PO NOOA~WINEFL O
>|OONoO O~ WNEFO
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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 li trén mach s6 diéu 1a cac sb nhi phan nén moi thong tin dit
liéu du Ia s6 luong, cac chir, cac dau, cac ménh 1énh sau cung phai ¢ dang nhi phan thi
mach s6 méi hiéu va xt li duge. Do d6 phai qui dinh cach thirc ma cac sd nhi phan
dung dé biéu dién cac dir liéu khac nhau tir d6 xuat hién cac ma sb. Trude tién ma thap
phan thong dung nhat 13 ma BCD (Binary code decimal: ma cua sb thap phan duoc ma
hoéa theo s6 nhi phan).

Vi ky s6 thap phan 16n nhét 12 9 nén ta can 4 bit ¢ ma hoa mdi ki sb thap phan

MBoi s6 thap phan duoc d6i sang s nhi phan twong dwong va ludn ludn ding 4 bit
cho timg sb thap phan

M3 BCD biéu dién mdi sb thap phin bang mot sé nhi phan 4 bit va ta nhan thiy
rang chi c6 cac s6 tir 0000 dén 1001 dugc st dung, ngoai cac nhom sd nhi phan 4 bit
nay khong dugc dung lam ma BCD.
> Uu diém: Chinh cia ma BCD la dé dang chuyén doi tir ma thap phan sang nhi
phén va nguoc lai bang cach chi cAn nhd cac nhom ma 4 bit ing voi cac ki sd thap
phan tir 0 dén 9.

- So sanh ma BCD va ma nhi phan

Ta can phai hiéu rang ma BCD khong phai 1a mot hé thong s6 nhu hé thdng sd
thap phan, nhi phan, bat phan va thap luc phan. Ma that ra, BCD la hé thap phan véi
ting ki s6 dugc ma hoa thanh gia tri nhi phan tuong ting va ciing phai hiéu rang ma
BCD khong phai 1a mot ma nhi phan quy udc.

M4 nhi phan quy udc biéu dién s6 thap phan hoan chinh & dang nhi phan, con ma
BCD chi chuyén dbi timg ky s6 thap phan sang sb nhi phan twong tng
2.6 Ma ASCII

Ngoai dit liéu dang sé may tinh con c6 kha ning thao tac thong tin khac sé nhu
ma biéu thi mau tu abc, diu chidm cau, nhirng ky tu dac biét cling nhu ky tu s0. Nhitng
ma nay dugc goi chung la mé chi s6. B6 ma chit s6 hoan chinh bao gdm 26 chir
thuong, 26 chir hoa, 10 ky tu s6, 7 ddu chdm cau va chung d6 20 dén 40 ky tu khac. Ta
¢6 thé noi rang ma chir s6 biéu dién moi ky tu va chit s6 ¢ trén ban phim may tinh.

Mi chit s6 dugc sir dung rong rdi hién nay 1a ma ASCII( American Standard
Code Information Interchange).

M3 ASCII 12 bd mé c6 7 bit nén c6 2'= 128 nhom ma du dé biéu thi tat ca cac ky
tu trén ban phim may tinh.

Ngoai dit liéu dang s6 may tinh con c6 kha nang thao tac thong tin khac sé nhu
ma biéu thi mau tu abc, ddu chidm cau, nhirng ky tu dac biét cling nhu ky tu $0. Nhitng
ma nay dugc goi chung la mé chi s6. B6 ma chir s6 hoan chinh bao gdm 26 chir
thuong, 26 chir hoa, 10 ky tu 50, 7 dau cham cau va chirng d6 20 dén 40 ky ty khac. Ta
c6 thé néi rang ma chir s6 biéu dlen moi ky tu va chit s0 ¢6 trén ban phim may tinh.
Céc phép tinh trén hé thong s6
o Cong va trir hai sé nhj phén

e (Cong hai s6 nhi phan
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Nhu ta da blet cong hai sd thap phan 13 hang don vi cong trudc va néu tong nho
hon 10 thi viét tong, néu tong 16n hon 10 thi phai viét hang don vi va nhé 1 cho lan
cong ké trén.

Trong phép cong nhi phan ciing tao ra s6 nho. Dﬁu tién cong hai bit nhi phan co
nghia it nhat (LSB) néu két qua cong hai bit =<1 thi viét két qua va néu két qua cong
hai bit > 1 thi phai c6 nho vao két qua cua phép cong & bit ké tiép.

- Quy tic cong hai s6 nhi phan mét bit nhu sau:
0+0=0; O0+1=1; 1+1=0nho1
e Trir hai sd nhi phan:

Trong phép trir néu sb bi trir nhé hon sd trir, cy thé 13 0 trir di 1, thi phai muon 1
& hang cao ké ma 12 2 ¢ hang dang trir va s6 muon nay phai tra cho hang cao ké tuong
tu nhu phép trir hai s6 thap phan.

- Quy tic trir hai s6 nhi phan mot bit
0-0=0; 1-1=0; 1-0=0; 0-1=1

Dé y rang 0 — 1 khong phai 1a bang 11 ma 1 1 véi 1 14 sé muon. Khi trir hai sd
nhiéu bit thi muon & hang ndo thi phai cong vao voi sd trir cia hang d6 trude khi thyc
hién viéc trur.

% Nhén va chia hai s6 nhi phan
- Quy tac nhan hai s0 nhi phan mot bit

Cinluuy: 0x0=0
0x1=0
1x1=1

- Quy tic nhén hai s nhi phin mot bit
Vi du: Thuc hién phép chia 1001100100 cho 11000
Lan chia dau tién, 5 bit ciia sd bi chia nhé hon sb chia nén ta duoc két quala 0,
sai d6 ta lay 6 bit ciia sb bi chia tiép ( twong Gmg véi viéc dich phai so chia 1 bit trude
khi thuc hién phép trtr)
1001100100 |11 000
-11 000 0110011
0011100
- 11000
00100100
- 11000
011000+ Thé&m vao déchia
- 11000 téplayphanlé
00000
Két qua ta dwoc: 11001.1, = 25.5,,
% Cong va trir hai s6 thap luc phin
e Cong hai sd thap luc phan
Khi cong hai s6 thap phan néu tong 16n hon 9 thi ta viét con s6 don vi va nho sO
hang chuc 1én hang cao ké. Tuong tu nhu vay dbi voi sb thap luc phan néu téng 16n
hon F (15 trong hé 10) thi ta viét con s6 don vi va nhd con sb hang thap luc 1én hang
cao ke.

Cong hai sd thap luc phan chi c6 mot sd
& & & &

+7 +8& +A 4+ F
F 10 12 17
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Ta thay:
- Trudong hop 8 + 7 =15 tuong tng véi F
- Truong hop 8 + 8 = 16, ta viét 16 — 16 = 0 va nhé 1 va két qua 1a 10
- Trudng hop 8 + A = 18, ta viét 18 — 16 =2 va nhé 1 va két qua 1a 12
- Trudng hop 8 + F =23, taviét 23 — 16 =7 vanhd 1 va két quala 17
- Cung quy luét trén ap dung khi cong hai s6 Hex c6 nhiéu con sé va di nhién s nhé
cho hang nao thi phai cong thém cho hang do.
Trir hai sd thap luc phan

Khi trir hai s6 Hex néu sd trir 16n hon sd bj trir ta muon 16 dé thém vao sd bi trir

va tra 1 cho s trir & hang cao ké.
% Cong va trir hai s6 BCD

e Cong hai s6 BCD

Cong hai s6 BCD khac véi cong hai s6 nhi phan binh thuong. Khi tong ¢ mdi sd
hang ctia sé BCD bang 9 (= 1001) hay nhé hon 9 thi d6 13 két qua cubi cung.

Khi tong hai s6 nhi phan 16n hon 9 tirc 14 tir 1010 trd 1én thi tong phai dugc cong
phai dugc cong thém 6 (= 0110) dé co tong 1a 9 hodc nho hon va sd nhd 1 1én hang
BCD c6 nghia cao hon.

Ly do cong thém 6 vi md BCD khong dung 6 ma cao nhat cta sb nhi phan 4
bit d6 1 cdc ma tir 1010 dén 1111.
o Trir hai s6 BCD
Tru hai s6 BCD cung giéng nhu trir hai sé nhi phan nhiéu bit. Néu s bi trir
nho hon s trir thi phai muon 1 ¢ hang c¢6 nghia trén ma 1a 10 & hang dang trur. Pé tién
sap xép ta chuyén 1 & hang c6 nghia trén thanh 10 & hang dang trir rdi cong vao sb bi
trir trude khi thuc hién phép trur.
v’ Bai tap:
1. Bién d6i cac sb nhi phan sau sang thap phén:
a) 10110,
b) 10001101,
2. Bién d6i cac s6 thap phan sau s6 nhi phan:

a) 37 b) 14 c) 189
3. Bién d6i cac so thap luc phan sau sang nhi phan:

a) 47, b) 23g c) 170g
4. Bién d6i cac s thap phén sau sang bat phén:

a) 111 b) 97 Cc) 234
5. Bién d6i cac s6 thap phan sau sang thap luc phan:

a) 22 b) 321 c) 2007

6. Hay chuyén doi cac ma sd sau:

a. To ma Binary sang Hexadecimal: 111001011,

b.Tu ma Hexadecimal sang Octal: EDy
7. M3 hoéa sd thap phan dudi day ding ma BCD :

a/12 b/192 /2079 d/15436 e/0,375 /17,250
3. Cac cong Logic co ban

Trong k¥ thuat dién tir nguoi ta ding nhirng linh kién dién tir can thiét két ndi véi

nhau theo cic quy lut nhit dinh tao nén cic phan tir co ban va tir ¢6 hinh thanh céc
mach chtic ning phirc tap hon. Nhirng phan tir co ban nay goi 1a cac cong logic cin
ban.
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Mot cong logic cin ban bao gdm mot hay nhiéu ngd vao nhung cé duy nhat mot
ngo ra va gitra cac ngd vao va ngo ra biéu thi mbi quan hé v6i nhau duge biéu dién qua
cac so nhi phan 0 va 1.

Xet Ve murc dién ap thi 0 ddc trung cho dién ap thap va 1 dic trung cho dién ap cao va
cac cong logic co ban bao gdm céc cong sau.

3.1 Cong AND
A
| ®
AB oy
Hinh 4.4a

Ky hiéw: Bdng trang thdi
A — Y=AB |A B Y=AR
B — 0 0 0

0 l 0

l 0 0

l 1 1

Hinh 4.4b: ky hiéu va bang trang thai
Nhan xét:

> Cong AND thye hién toan nhan thong thuong gitra 0 va 1
» Ngora cong AND bang 0 khi co it nhat mot ngd vao bang 0
> Ngb ra cong AND bang 1 khi tit ca cac ngd vao diéu bang 1

3.2 Cong OR
D1

Hinh 4.5a
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Ky hiéu: Bdng trang thii

Y-A+B
0

A Y=A+B

A
0
0
l
l

— = == [

l
l
l

Hinh 4.5b: ky hiéu va bang trang thai
Nhan xét:
- Ngo ra cong OR bang 0 khi tat ca cac ngd vao bang 0
- Ngb ra cong OR bang 1 khi c6 it nhat mot ngd vao bang 1
3.3 Cong NOT

+V
RC
Y
RB
& ®—
Y A
Hinh 4.6a
Ky hiév: Bdnyg trang thai
A%Y:K A& |Y=&
{ l
l a

Hinh 4.6b: ky hiéu va bang trang thai
Nhan xét: Trang thai ngd vao va ngd ra ciia cong NOT ludn ddi nhau
3.4 Cong NAND

+Vee =5V

Hinh 4.7a
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Ky hicu: Bdng trang thdi

A __[a B Y-AD
}YzA 0 0 1
—
0 1 1
1 0 1
| 1 0

Hinh 4.7b: ky hiéu va bang trang thai
Nhan xét:
> Coéng NAND Ia dao trang thai ng6 ra cua cong AND
» Ngora cong NAND bang 0 khi c6 tat ca cac ngd vao bang 1
> Ngbo ra cong AND bang 1 khi c6 it nhat mot ngd vao bang 0
3.5 Cong NOR

+Vee =5V
"

y D1 v

B RB
— A D2
RY ®

Y B
Hinh 4.8a °
Kv hido Bdny rranyg thdi

W
II

-

1

e

+

o
I—-I—-[:][:];p.
— [ |~ ||
g

I

5=

+

(s}

Hinh 4.8b: ky hiéu va bang trang thai
Nhan xét:
> Cong NOR 1a dao ciia cong OR
> Ngo ra cong NOR bang 0 khi c6 it nhat mot ngd vao bang 1
> Ngb ra cong NOR bang 1 khi tat ca cic ngd vao bang 0
3.6 Cong EX-OR
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+Vee =5V

R
D1
+V D2
A % - D1
B RC ——
D2 | T
RC +Vee =5V
L R
D1
:q_..
Dz
= | K5
Hinh 4.9a
Ky hieu Bdng rang thdi

A — —
Y = EE 1 AE A E ¥ =AB+ AB

E 8] 8] 8]

8] 1 1

1 | 1

1 1 {0

Hinh 4.9b: ky hiéu va bang trang thai

Nhan xét:

» Ngora cépg EX-OR bépg 0 khi tit ca cac ngd vao cung trang thai
» Ngo ra cong EX-OR bang 1 khi cac ngd vao khac trang thai

Cong EX-NOR

+Vee =5V
R
+Vee=5V
D1
WV o RO
Ds
B RC RB ¥
DS
RB -
FVee=35V
RC
R
RB D3
D4
Hinh 4.10a
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Ky hiéu: Bang trang thdi

A
Y= AB4 AR A B Y=AB+ AB
B 0 0 1
0 1 0
l 0 0
l l 1

Hinh 4.10b: ky hi¢u va bang trang thai
Nhan xét:
> Ngd ra cong EX-NOR chinh 14 dao cta cong EX-OR
> Ngd ra cong EX-NOR bing 1 khi tit ca cic ngd vao cung trang thai
> Ngo ra cong EX-NOR bang 0 khi cac ngd vao khéc trang thai
3.8 Cong dém ( Buffer)
Cong dém ( Buffer) hay con goi 14 cong khong ddo 1a cong c6 mot ngd vao va

mot ky hi€u va b'fmg trang thai hoat dong nhu hinh sau
| |

' A %l AH%Y
R
: L

Hinh 4.11a

Bang trang thai
X y T T
o0
‘o 1
K7 hién

Hinh 4.11b: ky hiéu va bang trang thdi ciia cong dém
Nhan xét:
» X la ngd vao, c¢o tré khang vao ( Zj, ) vo cung 1én. Vi vady dong vao cua
cong dém rat nho.
» Y la ngo ra, c6 tro khang ra (Z o) rat nho. Vi vay céng dém co6 kha nang
cung cap dong ngd ra 16n.
> Dung dé phdi hop tro khang vao.
> Dung dé cach ly va nang dong cho tai
4. Biéu thirc Logic va mach dién
4.1 Mach dién biéu dién biéu thirc Logic
«% Mach tao thanh céc cong logic tir cong NAND
Cong NAND thyc hién phép toan nhan dao, vé so do Logic cong NAND gbm 1 cong
AND mic ndi ting véi cong NOT, ky hiéu va bang trang thai cong NAND duoc cho
nhu hinh 4.16
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X

;jy
o O

X3 ¥

Fad

—_| 2| = =|

Hinh 4.16:, ky hiéu, so do logic tiwong dwong va bang trang thdi
- Sir dung cong NAND dé tao cong NOT
Ta c6 thé sir dung cong NAND nhu mot cong NOT bang cach ndi n-1 dau vao
cua cong NAND Ién murc 1, ngd vao con lai lam ngd vao cia mach NOT.
Vi du: Tao cong NOT tir cong NAND hai ngd vao nhu hinh 4.12

D e e

= X; X, = X —+ X = X
Hmh 4.12 : Dimg cong NAND dé tao cong NOT
- St dung cong NAND dé tao thanh cong AND
Ham NAND la dao ctia ham AND, do vay ham AND dugc xay dung tir ham
NAND bang cach mac nhu hinh 4.13

X1 — X1
X% T Y= XX = X0 CZD _Dﬂ
X3 Xz |

Hinh 4.13: Sir dung cong NAND dé tao thanh cong AND

[ =

- Stt dung céng NAND dé tao thanh cong OR
Xi
y c:> X ¥
: X2
- St dung cong NAND @é tao thanh cdng Buffer ( cong dém), hinh 4.15

Ham OR c¢6 thé duoc xay dung tir cac mach NAND
V= XX, =X +X2 =X +.I1
X X =
x ¥ X Y
— e

Vi du: Tao cong OR c6 2 ngd vao tir cong NAND, hinh 4.14
X3 —
Hinh 4.14: Sir dung cong NAND dé tao thanh céng OR
v =x= =X

Hinh 4.15
< Mach tao thanh cac cong logic tir cong NOR
- Cong NOR con goi 1a cong Hodc — Khong, 1a cdng thuc hién chirc ning cia
phép toan cong dao Logic, cong c6 hai ngd vao va mot ngd ra c6 ky hiéu nhu
hinh 4.16
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x|
}J H
Az

Ky higu theo Chén Au Ky hi¢u theo M, Nhit

Hinh 4.16: ky hi¢u cong NOR
-Bang trang thai mo ta hoat dong ctia cong NOR, hinh 4.17

X[ XY
0 |0 |1
0 |1 |0
1 /0 |0
1 11 10

 Hinh 4.17: bang trang thdi cong NOR
- Dung mach NOR dé tao ham NOT, hinh 4.18

j)oicnzi A_:E>7o: X

i Hinh 4.18
- Dung mach NOR dé tao ham OR, hinh 4.19

@ _@C’;D:AWLB

Hinh 4.19

- Dung mach NOR dé tao ham AND , hinh 4.20
xl -®7
- Z
1 }r C:>
X3 -

s

Fa

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

i Hinh 4.20
- Dung mach NOR dé tao ham AND, hinh 4.21

T
-

X
X2

Hinh 4.21: Sir dung cong NOR lam cong NAND
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