PIEN TU SO

Nguyén Trung Hiéu
Khoa Ky thuat dién tur 1

Hoc vién Cong nghé Buu chinh vién thong

Bai giang Pién tir so

NoI dung

= Chwong 1: Hé dém
Chuwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS
Chwong 4: Mach logic té hep
Chwong 5: Mach logic tuan ty
Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan

Bai giang Pién tir so




Bai giang Pién tir so

NoI dung

= Biéu dién so
Chuyén déi co s6 giira cac hé dém
S6 nhi phan c6 dau

Dau phay déng

Bai giang Pién tir so




Biéu dién so (1)

= Nguyén tiac chung
= Dung mot s6 hiru han cac ky hiéu ghép véi nhau theo qui wdC VE Vi tri.
Céc ky hiéu nay thu:ong dugc goi la chir s6. Do do, ngu:cyl ta con goi hé
dém la hé thong s6. S6 ky hiéu duoc dung 1a co sé caa hé ky higu lar.

= Gia tri biéu dién cua céac chir khac nhau dugc phan biét thdng qua trong
sb cua heé. Trong s6 cua mot hé dém bat ky s& bang ri, vai i 1a s6 nguyén
dwong hoic am.

= Tén goi, s6 ky hiéu va co sé cia mdt vai hé dém théng dung

Tén hé dém S6 ky hiéu Co s6 (r)
Hé nhi phan (Binary) 0,1 2
Hé bat phan (Octal) 0,1,23,4,5,6,7 8
Hé thap phan (Decimal) 0,1,23,4,56,7,8,9 10
Hé thap luc phén (Hexadecimal) | 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F 16

Chu y: Ngudi ta ciing cd thé goi hé dém theo co s6 cia ching. Vi du: Hé nhi phan =
Hé¢ co so 2, Hé thap phan = Hé co so 10...
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"y taxrtragxrP+a g xr e ta_p,xr

= Trong mét so truong hop, ta phai thém chi so dé tranh
nham I4n gitra biéu dién caa cac hé.

Vidu: 36,9, 36g, 3616
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Hé thap phan (1)

= Biéu dién téng quat:
Nig=d, 1 x10" 1+ . +d;x10t +dgx10° +d_;x107 1+ ... +d_, x10™™

-m .
= Z di xlO'
1
Trong dé:
= N,, : biéu dién bét ki theo hé 10,
= d :céc hé sb nhan (ky hiéu bat ki cua hg),
= n :sbchitsb & phan nguyén,
= m :sb chit s6 & phan phan sd.
= Gié trj biéu dién ciia mét sé trong hé thdp phan sé bang téng céc tich cia
ky hiéu (c6 trong biéu diéen) vai trong sé twong ing
= Vidu: 1265.34 1a biéu dién s6 trong hé thap phan:
1265.34 =1x10° +2x10% + 6x10' +5x10° +3x1071 + 4x1072
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Hé thap phan (2)

= Uu diém ciia hé thap phan:
= Tinh truyén thong d6i véi con nguoi. Day 1a hé ma con nguoi dé nhan
biét nhat.
= Ngoai ra, nho ¢6 nhiéu ky hiéu nén kha nang biéu dién caa hé rat ln,
cach biéu dién gon, ton it thoi gian viét va doc.

= Nhuwoc diém:
= Do c6 nhiéu ky hiéu nén viéc thé hién bang thiét bi ky thuat s& khé khan
va phuc tap.
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Hé nhi phan (1)
= Biéu dién téng quat:
N, =b, ,x2" +..+b,x2"+b,x2°+b_ x2" +..+b_ x2"

:_Zm:biXZi
-1

n
Trong dé:
= N, : biéu dién bat ki theo hé 2,
= b :l1ahésd nhan lay cac gié tri 0 hoic 1,
= n :sbchitsb & phan nguyén,
= m :sbchitsé & phan phan sb.

= Hé nhi phan (Binary number system) con gei la hé co sé hai, gém chi
hai ky hiéu 0 va 1, co so cua hé la 2, trong so caa hé la 2".

= Vi du: 1010.01, la biéu dién sb trong h¢ nhi phan.
1010.01, =1x 2> +0x 22 +1x 21 +0x 0% +0x 271 +1x 272
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Hé nhi phan (2)

= Uu diém:
= Chi c6 hai ky hiéu nén rat d& thé hién bang cac thiét bi co, dién.

= Hé nhi phan dugc xem 1a ngdn ngi cua cac mach logic, cac thiét bi tinh toan hién
dai - ngon ngir may.

= Nhwot diém:
= Biéu di&n dai, mat nhiéu thoi gian viét, doc.

= Cac phép tinh:
= Phép cong:
0+0=0,1+0=1,1+1=10
= Phép tru:
0-0=0; 1-1=0;1-0=1; 10-1=1(muonl)
= Phép nhan: (thuc hién gidng hé thap phan)
O0x0=0 ,0x1=0,1x0=0,1x1=1
Cha'y : Phép nhén c6 thé thay bang phép dich va cong lién tiép.
= Phép chia: Tuong tu phép chia 2 sé thap phan
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Hé bat phan (1)

= Biéu dién tong quat:
N, =0, ,x8" " +..+0,x8°+0_x8"+..+0__ x8™"

:fogg

n-1

Trong do:
= Ny: biéu dién bat ki theo hé 8,

O : cé4c hé sb nhan (ky hiéu bat ki caa hé),

= n :sbchirsbé ¢ phan nguyén,
m : sb chit s6 & phan phan sé.

= Hénay gom 8kyhi¢u:0,1,234,56va7. Co‘So cua hé 1a 8. Vigc lwa chon co
sé 8 1 xudt phat tr ché 8 = 23. Do d6, méi chir sé bat phan c6 thé thay thé cho 3
bit nhi phan.

= Vi du: 1265.34, 1a biéu di&n s6 trong bat phan.
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Hé bat phan (2)

= Phép cong
= Phép cong trong hé bat phan dugc thuc hién tuong tu nhu trong hé thap phan.
= Tuy nhién, khi két qua cua viéc cong hai hodc nhiéu chit sb cuing trong sé 16n hon
hoac bang 8 phai nhad 1én chir s6 ¢6 trong so 16n hon ke tiep.
donvi:3+6=9=1+8(vietlnhollenhang chuc)
chuc:5+1+2=8=0+8 (vietOnhollenhangtram)
tram:2+1+1=4 (llanhotuhang chuc)

+
12

401
= Phép trir
= Phép trir ciing duoc tién hanh nhu trong hé thap phan.

= Chly rang khi muon 1 & chir s ¢6 trong sb 16n hon thi chi can cong thém 8 chu
khong phai cong thém 10.

253 donvi:3<6—8+3-6=>5(nolhang chuc)
126| chuc:5-1-2=2 (1lachohang donvivay)
125

= Chuay: Cac phép tinh trong hé bat phan it dwec sir dung.
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Hé thap luc phan (1)

= Biéu dién téng quat:
Nig =Hpyx16" 4+ . +Hox16° +H_;x16 7 +...+ H_, x16™™

—-m .
=) H;x16'
-1

Trong dé:
= N, : biéu dién bét ki theo hé 16,
= d :céc hé sb nhan (ky hiéu bat ki cua hg),
= n :sbchitsb & phan nguyén,
= m :sb chit s6 & phan phan sd.

= Hé thap luc phan (hay hé Hexadecimal, hé co s6 16).
= He¢ gém 16 ky hieula0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F.
= Trong d6, A=10,,,B=11,,,C=12,,,D=13,,,E=14,,, F=15,.

= Vidu: 1FFA la biéu dién sé trong hé thap luc phan

Bai giang Pién tir so

Hé thap luc phan (2)

= Phép cong
= Khi tong hai chir s6 16n hon 15, ta ldy tong chia cho 16.
S6 du duoc viét xudng chir sé tong va sé thuong duoc
nhé 18n chir s6 ké tiép. Néu cac chirsd 1a A, B, C, D, E,
F thi trude hét, ta phai d6i ching vé gid tri thap phan
tuong Gng roi mai cong.

= Phép trir 5
= Khi trir mot s6 bé hon cho mét sé 16n hon ta ciing muon

1 & cot ke tiep bén trai, nghia la cong thém 16 roi méi -1

0

trur.

m |o o1
(o}

= Phép nhan
= Mudn thuc hién phép nhan trong hé 16 ta phai do6i cac s6
trong moi thtra s6 vé thap phan, nhan hai s6 véi nhau.
Sau do, d6i két qua vé hé 16.
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No¢I dung

Biéu dién sb
= Chuyén déi co so giira cac hé dém
S6 nhi phan c6 dau

Dau phay déng
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Chuyén dai tir hé co so6 10 sang cac hé khac
Vi du: Poi sb6 22.125,,, 83.87,, sang s6 nhi phan

= Poi véi phan nguyén:
= Chia lién tiép phé“ln nguyén cua s6 thap phan cho co sé cua h¢ can chuyén
dén, so du sau moi lan chia viét dao nguoc trat tu la két qua can tim.
= Phép chia dung lai khi két qua 1an chia cudi cuing bang 0.

= Poi véi phan phan so:
= Nhan lién tiép phan phan sé cua sé thap phan véi co sé cua hé can
chuyén dén, phan nguyén thu duoc sau mdi 1an nhan, viét tuan ty la két
qua can tim.
= Phép nhan ding lai khi phan phan sé triét tiéu.
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Poi s0 22.125,, sang sé nhi phan

= Pdi véi phan nguyén:

Bwéc | Chia | Pwoc | Dw
1 22/2 | 11 0 | LSB
2 11/2 5 1
3 5/2 2 1
4 212 1 0
5 1/2 0 1 | MSB

= Pdi véi phan phan sé:

Buéc| Nhan qK:; nzzign
1 |0125%x2|025| o
> [o02sx2 | 05| o
3 | 05x2 | 1 1
4 Ox?2 0 0

= Két qua biéu dién nhij phan: 10110.001
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Doi so 83.87,, sang s6 nhi phan

= Pdi véi phan nguyén:

Bwéc | Chia | Pwoc | Dw
1 83/2 | 41 1 | LSB
2 (412 | 20 1
3 20/2 | 10 0
4 10/2 5 0
5 5/2 2 1
6 212 1 0
7 1/2 0 1 | MSB

= Pdi véi phan phan sé:

Buéc| Nhan quf; nZEign
1 | 087x2 | 1.74| 1
> | o07ax2 [148| 1
3 | 048x2 [096| O
4 |096x2 | 192 1
5 | 092x2 | 1.84 | 1
6 | 084x2 | 1.68| 1
7 |oesx2 | 136 | 1
8 | 036x2 |072| O

= Két qua bidu di&n nhj phan: 1010011.11011110
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Poi mot biéu dién trong hé bat ki sang hé 10
= Cong thic chuyén doi:

2 1 -m

Nig =anp g xrM"t+a, oxr" 2 +agxr®+ a_gxri+..+a_,xr

= Thuyc hién Iy tong vé phai s& c6 két qua can tim. Trong biéu thuc trén, a; var la
hé sd va co s6 hé ¢é biéu dién.
= Vi du: Chuyén 1101110.10, sang hé thap phan
Npg =1x2%+1x2°+0x2% +1x 28 +1x 2% +1x 22+ 0x 20 +1x 271 4+ 0x 272
=64+32+0+8+4+2+0+05+0=110.5
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Poi cac so tir hé nhi phan sang hé co' s6 8, 16

= Quy tac:
= Vi8=23va 16 = 24 nén ta chi can dung mot sb nhi phan 3 bit 1a da ghi 8 ky hiéu
cta hé co sb 8 va tir nhi phan 4 bit cho hé co s6 16.

= Do d6, mudn ddi mot sb nhi phan sang hé co sé 8 va 16 ta chia sé nhi phan can
doi, ké tir dau phan so6 sang trai va phai thanh tirng nhém 3 bit hoac 4 bit. Sau d6
thay cac nhodm bit d& phan bang ky hi¢u tuong ung cua hé can doi toi.

= Vi du: Chuyén 1101110.10, sang hé co' sb 8 va 16

Tinh tir dau phan sé, chia so Tinh tir dau phan sé, chia sb
d& cho thanh cac nhom 3 bit d& cho thanh cac nhom 4 bit
001 101 110 . 100 0110 1110 . 1000
\J 2 \2 2 2 \J \J
1 5 6 4 6 E 8
Két qua: 1101110.10, = 156.4 Két qua: 1101110.10, = 6E.8

Bai giang Pién tir so




No¢I dung

Biéu dién sb
Chuyén d@éi co s6 giira cac hé dém
= S6 nhi phan c6 dau

Dau phay déng
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3 phwong phap biéu dién soé nhi phan c6 dau

= Sir dung mét bit dau.
= Trong phuorng phap nay ta dung mat bit phu dung trudc cac bit tri sb dé biéu
dién dau, ‘0’ chi dau duong (+), ‘1’ chi dau &m (-).

= Vidu: s6 6: 00000110, s6 -6: 10000110.

= Sir dung phép bu 1.
= Giit nguy@n bit ddu va lay bu 1 céc bit trj s6 (bt 1 bang dao cua cac bit can dugc
lay bu).
= Vi du: s6 4: 00000100, s -4: 111111011.

= Swr dung phép bu 2
= La phuong phap pho blen nhét. S6 duong thé hién bang s6 nhi phan khong bu
(bit ddu bang 0), con sé am duoc biéu dién qua bl 2 (bit diu bang 1). Bu 2 bang
bu 1 cong 1.
= Co thé biéu dién s6 &m theo phuong phap bu 2 xen k&: bat dau tir bit LSB, dich
vé bén tréi, gitr nguyen cac bit cho dén gap bit 1 dau tién va lay bu cac bit con
lai. Bit dau gii nguyén.

= Vi du: s6 4: 00000100, s6 -4: 111111100.
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Cong va trir cac so theo biéu dién bit dau

= Phép cong
= Hai sé cung ddu: cong hai phan tri s6 v&i nhau, con dau la dau chung.
= Hai sé khac ddu va sé dweng lén hen: cong tri sé cua s duong véi bu 1 cua sd
am. Bit tran dugc cong thém vao két qua trung gian. Dau la dau duong.
= Hai sé khac ddu va sé duweng lén hen: cong tri sé cua s duong véi bu 1 cia sd
am. Lay bu 1 cia tong trung gian. Dau la dau am.

= Phép trr.
= Néu luu y rang, - (-) = + thi trinh tu thuc hién phép trir trong trudng hop nay
ciing giéng phép cong.

= Vidu:

Bai giang Pién tir so

Cong va trir cAc 6 theo biéu dién bu 1

= Phép cong

= Hai sé dwong: cong nhu cong nhi phan thdng thuong, ké ca bit dau.

= Hai sé am: biéu dién ching ¢ dang b 1 va cong nhu cong nhi phan, ké ca bit
dau. Bit tran cong vao két qua. Cha y, két qua duoc viét duéi dang bu 1.

= Hai sé khac ddu va sé duweng lén hon: cong sé duong vai bu 1 caa sé am. Bit
tran dugc cong vao ket qua.

= Hai so khac ddu va sé am lén hon: cong sb duong véi bu 1 cia sé am. Két qua
khong cd bit tran va ¢ dang bu 1.

= Pheép trir
= Pé thuc hién phép trir, ta lay bu 1 caa s trir, sau d6 thuc hién cac buéc nhu
phép cong.

= Vidu:
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Cong cac so theo bieu dien bu 1: Vi du
= Hai sé dwong: cong nhu cong nhi phan théng thuong, ké ca bit dau.

00000101, (5y)
+00000111, (7y)
00001100, (12,)

* Hai so &m: bicu dién ching & dang bt 1 va cong nhu cong nhi phan, ké ca
bit dau. Bit tran cong vao ket qua. Cha y, két qua dugc viét dudi dang bu 1
11111010, (5,
£11111000, (7y)
111110010,
J +
Bit tran —» 1
11110011, (-12)
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Cong cac so theo biéu dién bu 1: Vi du

= Hai so khac dau va sé dwong lén hon: cong s6 duong véi bl 1 ciia s6 am.
Bit tran duoc cong vao két qua.

00001010, (+10,)

+11111010, (-5y)

100000100,

J +

Bit tran —» 1

00000101, (+5,)

= Hai sé khac ddu va sé am lén hon: cong sé duong véi bu 1 cua sé am. Két
qua khdng co bit tran va ¢ dang bu 1.
11110101, (-10,)

+00000101, (+5,)
11111010, (-5,)
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Cong va trir Cac so theo biéu dién bu 2

= Phép cong
= Hai sé dwong: cong nhu cong nhi phan thdng thuong. Két qua 1a duong.
= Hai sé am: lay bu 2 ca hai sé hang va cong, két qua & dang bu 2.
= Hai sé khéc ddu va sé dwong lén hon: lay s6 duong cong vai bu 2 ciia 6 am.
Két qua bao gom ca bit dau, bit tran bo di.

= Hai sé khac ddu va sé am lén hon: s duong dugc cong vai bu 2 caa sb am, két
qua ¢ dang bu 2 cua s6 duong twong tng. Bit dau la 1.

= Phep tri

= Phép trir hai s6 c6 dau 1a cac truong hop riéng caa phép cong. Vi du, khi lay +9
trir di +6 la twong tng véi +9 cong vai -6.

* Vidu:
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Cong cac so theo bieu dien bu 2: Vi du
= Hai sé dwong: cong nhu cong nhi phan thong thuong. Két qua 1a duong.

00001011, (11,)

+00000111, (7,)
00010010, (18,)

= Hai sé am: lay bu 2 ca hai s6 hang va cong, két qua & dang bu 2.

11110101, (-11,)
+ 11111001, (-7y)
111101110,

J +

Bit tran — bé di
11101110, (-18,)
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Cong cac so theo biéu dién bu 2: Vi du

* Hai so khac dau va sé dwong lén hon: lay s6 dwong cong véi bl 2 cua s
am. Két qua bao gom ca bit dau, bit tran bo di.

00001011, (+11,)

+11111001, (7y)

100000100,

J +

Bit tran —» bé di

00000100, (+4y)

= Hai sé khac ddu va sé am lén hon: s duong duoc cong véi bl 2 cia sd
am, két qua & dang bu 2 cua sé dwong tuong tng. Bit dau 13 1.
11110101, (-11,)

+00000111, (+7,)
11111100, (-4,)

Bai giang Pién tir so

No¢I dung

Biéu dién so
Chuyén d@éi co sé giira cac hé dém
S6 nhi phan c6 dau

= Dau phay déng
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Biéu dién theo dau phay dong

= Vidu: 197,627,, = 197627 x 10°
197,627,, = 0,197627 x 10*3

= Gom hai phan: s6 mii E (phan dic tinh) va phan dinh tri M (trueeng
phan s6). E co thé ¢ @ dai tir 5 dén 20 bit, M tir 8 dén 200 bit phu
thugc vao tirng &ng dung va do dai tir may tinh. Théng thwong dung 1
so bit dé biéu dién E va cac bit con lai cho M véi diéu kién:
X =25 (M)
1/2<M|<1

= E va M c6 thé dwec biéu dién ¢ dang bl 2. Gia tri cia chiing dwgc hiéu
chinh de dam bao moi quan hé trén day dwec goi la chuan hoa.
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Cac phép tinh véi biéu dién dau phay déng

= Gidng nhw cac phép tinh ciia ham mii. Gia sir c6 hai so theo dau phay
dong da chuan hoa: , _ ,E, (My) Y=25 (My)

thi:
= Nhan:  z=XY=2""%(M,M,)=22Mm,
= Chia: W=X/Y =275 (My /My ) =250 My,

= Tich: Thu«rng Mudn Iay tong va hiéu, can dwa céc s6 hang vé cuing s6
mii, sau d6 s6 mii caa tong va hiéu sé lay sé mii chung, con dinh tri cia
tong va hiéu sé bang tong va hiéu cac dinh tri.

Bai giang Pién tir so




Cau héi
= Poi s6 nhi phan sau sang dang bat phan: 0101 1111 0100 1110

= A)57514 B) 57515 C) 57516 D) 57517

= Thuc hign phép tinh hai sb thap luc phan sau: 132,44, + 215,02,
= A) 347,46 B) 357,46 C) 347,56 D) 357,67

= Thuc hién phép céng hai sé c6 dau sau theo phwong phap bu 1:

0000 1101, + 1000 1011,
= A) 00000101 B) 0000 0100 C) 0000 0011 D) 0000 0010

= Thuec hién phép cdng hai s6 c6 dau sau theo phwong phap bu 2:

0000 1101, — 1001 1000,
= A) 10001110 B) 1000 1011 C) 1000 1100 D) 1000 1110

Bai giang Pién tir so

NoI dung

r

Chwong 1: Hé dem
= Chwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS
Chwong 4: Mach logic té hep
Chwong 5: Mach logic tuan ty
Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan
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N\ /7

Pai so Boole va cac phuong
phap biéu dién ham
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Pai s6 Boole

= Cac dinh ly co ban:

Stt Tén goi Dang tich Dang téng

1 | Péng nhit X.1=X X+0=X

2 | Phanti0, 1 X.0=0 X+1=1

3 | Bu XX =0 X+X=1

4 | Bét bién XX =X X+ X=X

5 | Hap thu X+ XY =X X.(X+Y)=X

6 |Phi dinh dap X =X

7 [ Pinh ly - = = =
DeMorgan (XYZ.)=X+Y+Z+..[(X+Y+Z+..)=XYZ

= CA&c dinh luat co ban:
= Hoanvi: XY=Y.X, X+Y=Y+X
= Kéthop: X.(Y.2)=(X.Y)Z X+(Y+2)=(X+Y)+Z
= Phanphdi: X.(Y+2)=XY+XZ (X+Y).(X+2)=X+Y.Z
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Céac phwong phap biéu dién ham Boole
C6 3 phwong phap biéu dién:
= Bang trang thai
= Bang cac no (Karnaugh)

= Phwong phap dai so
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Phwong phap Bang trang thai

= Liét ké gia tri (trang thai) mdi bién theo

= Uu diém: RS rang, truc quan. Sau khi xac

tirng cot va gia tri ham theo mét cot m A B C f
riéng (thwong la bén phai bang). Bang

trang thai con dwgc goi 1 bang sw that my | O 0 0 0

hay bang chan ly. m, 0 0 1 0

= DP6i véi ham n bién sé cd 2" té hep dac m, 0 1 0 0

Iap~. Cac t’o_ hg’p n.ay du’(.)'C‘kI ,hI?u ba.ng‘ m, 0 1 1 0
chirm;, véi i =0+ 2"-1vaco tén goi la

cac hang tich hay con goi la mintex. m, 1 0 0 0

mg 1 0 1 0

Mg 1 1 0 0

1 1 1 1

dinh céc gié tri bién vao thi ta c6 thé tim m,

dugc gia tri dau ra nho bang trang thai.

= Nhuwoc diém: S& phuc tap néu sé bién
qua nhiéu, khdng thé dung céac céng thuc
va dinh ly dé tinh toan
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Phwong phap Bang Cac no (Karnaugh)

= To chirc ciia bang Cac no: B
= C&c t6 hop bién duoc viét theo mot dong (thuong la | 5 0]1
phia trén) va mot cot (thuong la bén tréi).

= Mbt ham logic c6 n bién s& c6 2" 6
= MJdi 6 thé hien mot hang tich hay mét hang tong, céc 1
hang tich trong hai 6 ké cdn chi khac nhau mot bién.

0

BC
= Tinh tuin hoan ciia bang Cac no: AN\ 00011110
. Khong nhitng cac 0 ke can khac nhau mgt blen ma 0
cac 6 dau dong va cudi dong, ddu cét va cudi cot
ciing chi khac nhau mét bién (ké ca 4 goc vudng cua 1
bang). Bai vay cac 6 nay cing goi la ké can.
CD
= Thiét Iap bang Cac nd cia mt ham: PO R R

= Dudi dang chuan tong cac tich, ta chi viéc ghi gia tri
1 vao céc 6 tng voi hang tich c6 mat trong biéu dién,
cac 6 con lai s& Iy gia tri O (theo dinh ly DeMorgan). 01

= Dudi dang tich cac tong cach lam cting twong tu,
nhung cac 0 ung véi hang tong c6 trong biéu dién lai
ldy gia tri O va cac 6 khac lay gia tri 1. 10

00

11
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Phwong phap dai so

= Co6 2 dang biéu dién la dang tuyén (tong cac tich) va dang hgi (tich cac tong).
= Dang tuyén: Mdi s6 hang la mét hang tich hay mintex, thuong ki higu bang chit "m.".
= Dang hoi: Mai thira sb 1a hang téng hay maxtex, thuong dugc ki hi¢u bang chir "M.".

: Neu trong tat ca moi hang tich hay hang tdng c6 di mat cac bién, thi dang
tong cac tich hay tich cac tong twong wng dwoc goi la dang chudn. Dang
chuan la duy nhat.

= Téng quat, ham logic n bién co thé biéu dién chi biang mét dang tong céc
tich:

2"1

f(Xn,l,...,XO) = Z ajm;
i=0

hoic bang chi mét dang tich cac tong:
2"1

f(Xn_l,...,XO)z H (ai +mi)

i=0
g, chi lay hai gia tri 0 hoic 1. Poi véi mot ham thi mintex va maxtex la bu
cuaa nhau.
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Cac phwong phap rut gon ham
C6 3 phwong phap rat gon ham:
= Phwong phap dai so
= Bang Céacnd

= Phwong phap Quine Mc. Cluskey

Bai giang Pién tir so

Phwong phap dai so

= Dua vao cac dinh Iy d4 hoc @é dwa biéu thirc vé dang téi gian.
= Vidu: Hay dwa ham logic vé dang téi gian:
f=AB+AC+BC
Ap dung dinh IyA+A =1,X+XY =X, ta co:

f:AB+AC+Bc(A+A)

= AB+ABC+AC+ABC
=AB+AC

Vay néu trong tong cac tich, xuat hién mat bién va dao caa bién a6
trong hai so hang khéac nhau cac thira s6 con lai trong hai s6 hang do
tao thanh thira s6 cia mdt s6 hang thir ba thi s6 hang thir ba d6 1a thira
va c6 thé bé di.
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Phwong phap dai sé (tiép)

= Vidu: Hay dwa ham logic vé dang téi gian:
f =AB+BCD+AC+BC

Ap dung dinh IyA+A=1,X+XY =X, taco:

f =AB+BCD(A+A)+AC+BC
=(AB+ABCD) + (ABCD + AC) + BC
= AB+AC+BC=AB+ABC
= AB(1+C)+AB.C
=AB+C

f,= AD+BD+BCD+ ACD + ABC
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Phwong phap Bang Cac no (Karnaugh)

= Phwong phap nay thwong dwoc dung dé rat gon
cac ham co so bien khéng vwot qua 5.
= Céc bwdc toi thiéu hoa:
= 1. Gop cac 0 ké can co gia tri ‘1’ (hoic ‘0’) lai thanh

ting nhém 2, 4, ..., 21 6. S6 6 trong mdi nhém cang CD
I6n két qua thu dugc cang téi gian. Mot 6 ¢o thé duge | 1o 00| 01]11]10
gop nhiéu lan trong cac nhdm khac nhau. Néu gop
theo cac 6 c6 gia tri ‘0’ ta s& thu dugc biéu thuc bu 00 111
cuaa ham. 01 i1 1
= 2. Thay moi nhom bang mot hang tich méi, trong d6 u [T 1
giit lai cac bién gidng nhau theo dong va cot. o | L
= 3. Cong cac hang tich mai lai, ta c6 ham da tdi gian. z
= Vidu: Hay ding bing CAc no dé gian woc ham: 1= AB ,=C
f=AB+BCD+AC+BC
Kétqua f=AB+C f,(A,B,C,D)=>(012,35,7,89,1013)
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Phwong phap Quine Mc. Cluskey

= Phwong phap nay c6 thé toi thiéu hda dwec ham nhiéu bién va cé thé
tién hanh cong viéc nho- may tinh.

= Cac budrc tdi thiéu hda:

1. Lap bang liét ké cac hang tich dudi dang nhi phan theo tirng nhém véi sé bit 1
giong nhau va xép ching theo s6 bit 1 tang dan.

2. Gop 2 hang tich cua mdi cap nhém chi khéac nhau 1 bit dé tao cac nhém mdi.
Trong mdi nhdm méi, giit lai cac bién giong nhau, bien bo di thay bang mot
dau ngang (-).

Lap lai cho dén khi trong cac nhém tao thanh khong con kha nang gop nita. Mdi
lan rt gon, ta danh dau # vao cac hang ghép cap duogc. Céac hang khong danh
dau trong mdi 1an rat gon s& duoc tap hop lai dé lua chon biéu thuc téi gian.

- Vidu: f(AB,C,D)=>(10,11 12,13, 14,15)
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Phwong phap Quine Mc. Cluskey (tiép)

=  Bwéc 1: Lap bang

Bang a Bang b
Hang tich sap xép | Nhi phan (ABCD) | Rt gon lan 1 (ABCD) | Rt gon lan thir 2 (ABCD)
10 1010 101- # (10,11) 11--  (12,13,14,15)
12 1100 1-10 # (10,14) 1-1-  (10,11,14,15)
11 1011 110- # (12,13)
13 1101 11-0 # (12,14)
14 1110 1-11 # (11,15)
15 1111 11-1 # (13,15)
111- # (14,15)

= Bwoéc 2: Thuc hién nhém céc hang tich

maot dau "x" tng véi hai hang 11--
va 1-1-. Do d06, biéu thic tbi gian la:

f(A,B,C,D)=AB+AC

11-- X X X X
1-1- X X X X
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Cong logic va cac tham sé chinh
= Cong logic co ban
= M@t s6 cong ghép thong dung
= Logic dwong va logic am

= Cac tham sé chinh
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Cong logic co ban: AND, OR, NOT
= Coéng AND
= Cong OR

= Cong NOT
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Cong AND

= Ham ra cia cong AND 2 va nhiéu bién vao nhw sau:

f =f(A,B) = AB; f =f(A,B,C,D,..)=AB.CD...
Ky hiéu céng AND Bang trang thai cong AND 2 16i vao
A_} A= ] Al B | f A| B | f
B— B—y [
0 0 0 L | L | L
A Ao & 0 1 0 L H L

B—] B— o £
q ? 1111 H|H|H

Chuan ANSI Chuan IEEE o i
Theo gia tri logic Theo mac logic
of1:240 0 0|11 11io0 P
| - | _Loivao A Léira

ooy 1 1f({o:0})Lj0:0

Ldi vao B
o:iofl|o:0:i0:0}2|0:i0

>
>

t

LR PR Y Y PR N I ¢ S N (O €7

Do thi dang xung vao, ra ciaa cong AND
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Cong OR

= Ham ra caa céng OR 2 va nhiéu bién vao nhw sau:
f=f(A,B)=A+B,; f=f(AB,CD,.)=A+B+C+D+...

Ky hiéu cong OR Bang trang thai cong OR 2 16i vao

Aj>7f A—— >=1 L f A B f A B f
B B oo o L|L|L
. =l o |11 L |H|H
B B— - 1 0 1 H L H
C C—
1 1 1 H H H
Chuan ANSI Chuan IEEE Theo gia trj logic Theo mirc logic
o7t o o of T 0 A
oot 1l o offid 0 o ;
B

op1r 1 1 1) 0f 2 1 1 O

» 1

L 4oLt ot oty ty 1y

Do thi dang xung ciaa cong OR.
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Cong NOT

= Ham ra caa cong NOT:

f=A
Ky hi¢u cong NOT Bang trang thai cong NOT
A > f A f A f A f
0 1 L H
1 0 H L
Theo gia tri logic Theo mac logic
Chuan ANSI Chuan IEEE

Dang xung ra
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Mot so cong ghép théng dung
= Cong NAND
= Cong NOR
= Cong khac dau (XOR)
= Céng dong dau (XNOR)
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Cong NAND

= Ghép néi tiép mot cong AND véi mdt cong NOT ta dwoc cong NAND.

A—D AB I> f=AB
B_

= Ham ra ciia cong NAND 2 va nhiéu bién vao nhw sau:

f =AB
f =ABCD...

Ky hiéu cong NAND Bang trang thai cong NAND 2 16i vao
5— B o|o]1 L|lL|H
A e 0 1|1 L |H|H

B_ B 0 0
c p— 1 0 1 H L H
1 1 0 H H L
Chuan ANSI Chuan IEEE Theo gia tri logic Theo mac logic

Bai giang Pién tir so

Cong NOR

= Ghép ndi tiép mot cong OR véi mot cong NOT ta dwec cong NOR.

A A+B f=A+B
B

= Ham ra cia cong NOR 2 va nhiéu bién vao nhw sau:
f=A+B
f=A+B+C+D+...

Ky hi¢u cong NOR Bang trang thai cong NOR 2 16i vao
Aj} A— >=1 D_f A B f A B f
B B— 0|0 1 L | L |H

0 1 0 L H L
A A__of >=1
Bzii:::xi- B—] Lof 1101 0 H|L]| L
C C—]
1 1 0 H H L
Chuan ANSI Chuan IEEE Theo gia tri logic Theo mic logic
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Cong NAND

= Ghép néi tiép mot cong AND véi mdt cong NOT ta dwoc cong NAND.

A—D AB I> f=AB
B_

= Ham ra ciia cong NAND 2 va nhiéu bién vao nhw sau:

f =AB
f =ABCD...

Ky hiéu cong NAND Bang trang thai cong NAND 2 16i vao
5— B o|o]1 L|lL|H
A e 0 1|1 L |H|H

B_ B 0 0
c p— 1 0 1 H L H
1 1 0 H H L
Chuan ANSI Chuan IEEE Theo gia tri logic Theo mac logic
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Cong NOR

= Ghép ndi tiép mot cong OR véi mot cong NOT ta dwec cong NOR.

A A+B f=A+B
B

= Ham ra cia cong NOR 2 va nhiéu bién vao nhw sau:
f=A+B
f=A+B+C+D+...

Ky hi¢u cong NOR Bang trang thai cong NOR 2 16i vao
Aj} A— >=1 D_f A B f A B f
B B— 0|0 1 L | L |H

0 1 0 L H L
A A__of >=1
Bzii:::xi- B—] Lof 1101 0 H|L]| L
C C—]
1 1 0 H H L
Chuan ANSI Chuan IEEE Theo gia tri logic Theo mic logic
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Cong XOR - cong khac dau

= Cong XOR con goi la cong khac dédu, hay céng modul 2.

|

= Ham ra ciia cong XOR 2 bién vao nhw sau: A

_ Al
f=AB+AB hay f=A®B B
Ky hiéu cong XOR Bang trang thai cong XOR 2 16i vao
Aji>7f a7, |A]B]T AlB] T
B B—] 0|00 L (AL | L
. = 0| 1|1 L[H]|H
B% B— o 1] 041 H|L|H _
C C—] T A]
1 1 0 H H L
Chuan ANSI Chuan IEEE Theo gia tri logic Theo miic logic
Bai giang Pién tir so
R R A A
Cong XNOR - cong dong dau
= Cong XNOR con goi la cong dong déu.
= Ham ra ciia cong XNOR 2 bién vao nhw sau:A Al
f =AB+AB hay f=A®B=A~B '
Ky hi¢u cong XNOR Bing trng thai cong XNOR 2 16i vao
Aji} N AlB ] f AlB]f
B B 001 LA L |H
0 1 0 L H L
A o S 11010 HB L | L
B B o f |
C c— ' Al
1 1 1 H H H
Chuan ANSI Chuan IEEE Theo gié trj logic Theo miic logic
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Logic dwong va logic am

= Logic dwong la logic c6 dién thé mirc cao H ludn Ién hon dién thé mirc
thap L (V> V).

= Logic am la dao caa logic dwong (V,, <V,).
= Khai niém logic &m thuong duoc ding dé biéu dién tri cac bién.
= Logic am va mirc am cua logic la hoan toan khac nhau.

V A
H
j 1 1|10 01 0|1 1 1 001 0
L
0 > {
a) Logic duong véi muc duong.
V a
0 » 1
H
j 1 1|0 0|1 01 1 1 0 011 0
L

b) Logic duong véi mic am.
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Cac tham sb chinh

= Muc logic

Py chong nhiéu

Heé s6 ghép tai K

Cong suat tiéu thu

Tré& truyén lan
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Miic logic

V,
SV Vhmax VRHmax VHmax Rrmax
4,9V vV, )
NH RHmin
4v
Vitmin ——...3,5V
3v
24v.. g V RHmin
H
2v - VVHmin
Vulmax  —f—-1.5V
1v N
0,8V —L— Vyimax N
L..04v Vri,
Oov i 0.1v VRLmax
Ho TTL Ho CMOS

Mhiic logic 1a mirc dién thé trén diu vao va dau ra caa cong twong wng veéi logic
1" va logic "0, n6 phu thudc dién thé nguon nudi ciaa cong (VCC ddi véi ho
TTL (Transistor Transistor Logic) va VDD dbi véi ho MOS (Metal Oxide
Semiconductor)).

Leru y: mikc logic vao vugt qua dién thé ngudn nudi co thé gy hu héng cho cong.
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P§ chong nhiéu

= Pp chong nhiéu (hay @ phong vé nhiéu) Ia mirc nhiéu Ién nhat tac dong toi 16i
vao hoic loi ra caa cong ma chwa lam thay doi trang thai von cé caa no.

VL Vi Vo
VRL
Céng | Céng Il
a) Tac dong nhiéu khi mic ra cao b) Tac dong nhiéu khi mic ra thap
= Anh hwéng cia nhiéu cé thé phan ra hai treong hep:
+ Nhiéu muc cao: dau ra cong 1 lay logic H (hinh a), + Nhidu mirc thap: dau ra cong | lay logic L
dau ra cong 11 1a logic L, néu cac cong van hoat (hinh b), twong tu ta co:
dong binh thuong. Khi tinh téi tac dong caa nhiéu:
VRHmin YNH 2 MHmine < Vi 2 MHmin = VRHmin Veumax + VAL SMamax - < VL < Mimax — VRimex
Vi cong TTL: Vi cong TTL:
VL =2V -2,4V = 0,4V VL 0,8V —0,4V = 0,4V
Vi cong CMOS: Vi cong CMOS:
VL 23,5V 4,9V =-1,4V VyL 1,5V -0,1V =1,4V
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Hé so ghép tai K
= Cho biét kha ning néi dwec bao nhiéu I6i vao téi dau ra caa 1 cong da cho.

= Hé s6 ghép tai phu thudc dong ra (hay dong phun) cia coéng chiu tai va
dong vao (hay dong hat) ciaa cac cong tai ¢ ca hai trang thai H, L.

Cong chju tai Céc cong tai Cong chiu téiL Céc cong tai

a) Mitc ra caa céng chiu tai 1a H b) Mikc ra ciia cong chiu tai la L

= Cong thirc tinh hé sé ghép tai:

K, = IRLﬂ ; Iz =1,6mA goi la don vi ghép tii (D,)

IRL

Bai giang Pién tir so

CoOng suat tiéu thu

+Vee +Vce

l leen l lecL
L—] H|
g H H_ L
¢ '
Hai trgng thai tiéu the dong ciia céng logic

lccy - La dong tiéu thu khi dau ra lay mic H,
lcc, - La dong tiéu thu khi dau ra lay mirc L.

= Theo théng ké, tin hiéu sé co ty 1& bit H / bit L khoang 50%. Do @4, dong
tiéu thu trung binh I dwgc tinh theo cong thic:

lec = (leen * lecl)/ 2
= Cong suit tiéu thu trung binh ciia méi cong sé l1a:

Po= lcc - Vee
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Tré truyen lan

= Tin hiéu di qua mdt cong phai mat mot khoang thai gian, dwec goi l1a tré

truyén lan.
1 \ Vao

Vao De Ra _ \—

SR
TLH

t"_
THL

= Tré truyén lan xay ra tai ca hai swon cia xung ra. Néu ki hiéu tré truyen
lan wng véi swon trwéc la tTHL va swon sau la tTLH thi tre truyen lan
trung binh la:

trpn = (L + trn)/2

= Thoi gian tré truyén lan han ché tan s6 cong tac caa cong. Tré cang Ién
thi tan so cong tac cuc dai cang thap.
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NoI dung

r

Chwong 1: Hé dem

Chwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
= Chwong 3: Cong logic TTL va CMOS

Chwong 4: Mach logic té hep

Chwong 5: Mach logic tuan ty

Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan
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Cong logic TTL va CMOS

Bai giang Pién tir so

Céc ho cong logic
= Ho DDL

Ho DTL

Ho RTL

Ho TTL

Ho MOS FET

Ho ECL
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Ho DDL

= DDL (Diode Diode Logic) la he cong logic do cé4c diode ban din tao

thanh.
Cong AND, OR 2 16i vao he DDL: Bang trang thai
thé hi¢n nguyén ly hoat dong ciia cac cong
+5V AND, OR ho DDL
6 AND OR
o1 R1
Ao—|;2—'—0 f — Q:D_ £ Awv) | By | fv) Av) | Bwvy | v
2) Céng AND 0 0 |07 0 0 0
D1
Ae—pf oo f o ADf 0 3 |07 0 5 | 43
D2 —
Be—Pp— - B 3 0 0,7 5 0 4,3
_ULRl 3| 3|47 5| 5 |43
b) Cong OR Theo mizc dign ap vao/ra
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Ho DDL (2)

= Uu diém cia ho DDL:
= Mach dién don gian, d& tao ra cac cong AND, OR nhiéu 16i vao. Uu diém
nay cho phép xay dung cac ma tran diode véi nhiéu tng dung khac nhau:

= Tan s cong tac co thé dat cao bang cach chon céc diode chuyén mach
nhanh;

= CoOng suat tiéu thu nho.

= Nhuot diém cia ho DDL:
= Do phong vé nhiéu thap (Vg 16n) ;
= Hé s ghép tai nho.

Pé cai thién do phong vé nhiéu ta cd thé ghép noi tiép & mach
ra mét diode. Tuy nhién, khi d6 Vg, ciing bi sut di 0,6V,
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Ho DTL

= D¢ thuc hign chirc ning ddo, ta ¢ thé dau noi tiép véi cac cong DDL mat
transistor cong tac ¢ che dg khod. Mach cong nhw the dwoc goi la ho
DTL (Diode Transistor Logic).

= Vi du cac cong NOT, NAND thugc he DTL

+5V +5V +5V +5V

a) b)

= Bing cach twong tu, ta c6 thé thiét 1ap cong NOR hoic cac cong lién hep
phuc tap hon.

Bai giang Pién tir so

Ho DTL (2)
= Uu diém cia ho DTL:

= Trong hai trudng hop trén, nho cac diode D2, D3 d6 chdng nhidu trén 15i
vao cua Q, dugc cai thién.

= Mtc logic thap tai 15i ra f giam xudng khoang 0,2 V ( bang thé bao hoa
Uce cua Q,).

= DO lgpymax VA Irp max €@ ban dan cé thé 16n hon nhiéu so véi diode nén hé
SO ghép tai ctia cong ciing tang lén.

= Nhuoc diém cia ho DTL:
* Vi tai cua céc cong la dién tro nén hé so ghép tai (dac bigt doi véi NH)
con bi han che,
= Tré truyén lan cta ho cong nay con lan.
Nhitng ton tai trén s& dugc khac phuc tirng phan ¢ cac ho cong sau.
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Ho RTL

= Ho RTL (Resistor Transistor Logic) la cac cong logic dwgc cau tao béi
cac dién tré va transistor.

Ccong NOT he RTL Cong NOR 2 16i vao he RTL
Bang trang thai 12 \Banggryng thai
A(V) f(V) A(V) B(V) f(V)
0 5,7 0 0 5,7
5 0 01k 5 0
5 0
1 k 5 5
Bai giang Pién tir so
oV oV
oV 10 k

Ho TTL

= Thay cac diot dau vao ho DTL thanh transistor da lép tiép
giap BE ta dwgc ho TTL (Transistor Transistor Logic).

= Mot s6 mach TTL
= Mach cong NAND
= Mach cong OR
= Mach céng collector dé ho
= Mach cong TTL 3 trang thai
= Ho TTL c6 diode Schottky (TTL +S)
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Mach cong NAND TTL

So dd nguyén Iy cia mach NAND TTL c6 thé dwec chia ra thanh 3 phan.
= Mach dau vao: gém #Vee
Transistor Q1, tré R1 va
céc diode D1, D2. Mach
nay thuc hién chic nang
NAND.

= Mach giira: gom

_ A
F f
Transistor Q2, cac tré Be—| _ B

R2, R4.

= Mach dau ra: gém Q3,
Q4, R3 va diode D3.

= Khi bat ky mat 16i vao & mic thap thi Q1 déu tré thanh thong bao hoa, do d6 Q2 va Q4 ddng,
con Q3 thdng nén dau ra ciia mach sé & mikc cao. Ldi ra sé chi xuéng mirc thap khi tit ca cac
16i vao déu & mikc logic cao va lam transistor Q1 cAm. Diode D3 dwgc sir dung nhw mach dich
mic dién ap, n6 co tac dung lam cho Q3 cam hoan toan khi Q2 va Q4 théng. Diode nay nhiéu
khi con dwec mic vao mach giira collector Q2 va base cia Q3.
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Mach cong OR TTL

So dd nguyén Iy cia mach NAND TTL c6 thé dwec chia ra thanh 3 phan.

= Mach diu vao: gom ® Ve
Transistor Q1, Q2, Q3, Rl [ ] R2 R3 R5 R7
trér R1, R2 va cac diode 4kl ] 4kQ 1’6D|§Q Lok 1300
D1, D2. Mach nay thuc Q7
hién chac nang OR. Q6
_ 3 Ao Q1 Q4 D4
= Mach giira: gom f
Transistor Q4, Q5,cac B e Q2 Q3 05 08
tré' R3, R4, va diode D3. R4 RG
5 5 b1 b2 1kQ 1kQ
= Mach dau ra: gom Q6, IR It R
Q7, Q8, cac tré R5, R6, —
R7 va diode D4. So d6 mach dién caa mot cong OR TTL 2 16i vao.

= Nguyén ly hoat dgng cita mach vao nay ciing giong véi cong
NAND
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Mach cong collector dé hé

= Nhwoc diém cia ho COng TTL c6 mach ra khép kin la hé s6 tai dau ra
khong thé thay doi, nén nhiéu Khi gay kho khan trong vigc ket noi Voi
dau vao caa cac mach di¢n tir tang sau. Cong logic collector @& hé khic
phuc dwoc nhwoc diém nay. . o 45V

- —

= Hinhtrén la se do cia mét cong TTL dao collector hé tiéu chuan. Muén
dua cong vao hoat dong, can dau thém tré ganh ngoai, tir cuc collector
dén +Vcc.

= M@t nhugc diém cia céng logic collector hé 1a tn sé hoat déng cua
mach sé& giam xuong do phai sir dung dién tré ganh ngoai.
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Mach cong TTL 3 trang thai

Ldi ra Z cao
«—

fQS
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Ho MOS FET

= Ban dan treong (MOS FET) ciing dwoc ding rat pho bién
dé xay dwng mach dién céc loai cong logic. Pic diém chung
va noi bat cia ho nay la:
= Mach dién chi bao gdm cac MOS FET ma khong c6 dién tro
= Dai dién thé cong tac rong, co thé tir +3 dén +15 V
= Do tré thoi gian 16n, nhung cdng suét tiéu thu rat bé

= Tuy theo loai MOS FET dwoc sir dung, ho nay dwoc chia ra
cac tiéu ho:
= PMOS
= NMOS
= CMOS
= Cong truyén dan

Bai giang Pién tir so

PMOS

= Mach dién ciia ho cong nay chi ding MOSFET c6 kénh dan loai P. Cong
nghé PMOS cho phép san xuat cac mach tich hop véi mat d¢ cao nhat.

= Hinh dwéi 1a so @6 cong NOT va cong NOR loai PMOS. O day MOSFET
Q2, Q5 ddng chwrc nang cac dién tré.

VDD
A—= ,i‘ A = —
Gl Q1 G| Q3
| f=A
S

_ ID
—
Gl Q4
_G‘|_. Q2 'D f= A+B
ID S
% q“ o

ss D

VSS

a) Cong NOT b) Céng NOR
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NMOS

= Mach dién ciia ho cong nay chi ding MOSFET c6 kénh dan loai N.

= Hinh dwéi 1a so @6 cong NAND va cong NOR loai NMOS. O day
MOSFET Q1 \(;Iéng vai tro dién treé.

A T P]—Qz AL,";. B+_|ﬁ

) Q3 L
st | l
|—1D
Vss Ve
a) Céng NAND b) Céng NOR
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CMOS

= CMOS - Complementary MOS. Mach dién cia ho cong logic nay sir
dung ca hai loai MOS FET kénh dan P va kénh din N. Béi vay co hién
twgng bu dong dién trong mach. Chinh vi thé ma cong sut tiéu thu cia
ho cong, dic biét trong trang thai tinh 1a rat bé.

VDD
- ﬂ
o a1
l %f
D |e—
| A
6| @2 +E|
o |
B Q4
+

a) Cong NOT b) Céng NAND
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Cong truyeén dan

= Dua trén cong nghé CMOS, ngudi ta san xuat loai cong c6 thé cho qua ca
tin hiéu so lan tin hiéu twong tw. Béi vay cong dwec goi la cong truyen dan

G

o

Vao/Ra Ra/Vao

Véo/Ra_‘ +— Ra/Vao

y Q
SIITD

i
T\

G

Diéu khién

a) Mach dién b) Ky hiéu
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Ho ECL

= ECL (Emitter Coupled Logic) la he cong logic ¢ cuc E ciia mét sé6 ban
dan néi chung véi nhau. He mach nay ciing sir dung cong nghé TTL,
nhwng cau tric mach c6 nhirng diém khac han véi ho TTL.

L +Vee
R8
Q Ra

O O
I J

5 R6
Loi _— R5 8
vao ,
° / '&.Léi ra
B Q7 OR
A -09V+
b Lbi ra NOR
-1,75V+
S S I
-Vce =-5V -14Vv-12V Vao
a) Mach dién nguyén ly b) Db thi mitc vaoira
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Giao tiép giira cac cong logic co ban
= Giao tiép giita TTL va CMOS

= Giao tiép gita CMOS va TTL

Bai giang Pién tir so
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NoI dung

Chwong 1: Hé dém
Chuwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS
= Chwong 4: Mach logic t6 hop
Chwong 5: Mach logic tuan ty
Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan
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Mach logic té hgp
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No¢I dung
= Khéi niém chung
= Phan tich mach logic té hep
= Thiét ké mach logic té hep
= Mach ma héa va giai ma
= B0 hop kénh va phan kénh
= Mach cong
= Mach so sanh
= Mach tao va kiém tra chin lé
= Pon vi s6 hoc va logic (ALU)

= Hazzards
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Khai niém chung

= Pic diém co ban ciia mach to hop
= Trong mach sb, mach t6 hop 1a mach ma tri s6 6n dinh cua tin hiéu dau ra
¢ thoi diém dang xét chi phu thudc vao t6 hop cac gia tri tin hiéu dau vao.
= Pic diém cau tric mach t6 hop 1a duoc ciu tric nén tir cac cong logic.
Vay cac mach dién cong ¢ chuong 2 va cac mach logic ¢ chuong 3 déu la
cac mach t6 hop.

= Phwong phap biéu dién chic niang logic
= Céc phuong phap thuong ding dé biéu dién chire nang logic cia mach to
hop 14 ham sé logic, bang trang théi, bang Cac nd (Karnaugh), ciing c6
khi biéu thi bang do thi thoi gian dang xung.
= Déi voi vi mach ¢& nho (SSI) thudng biéu dién bang ham logic. Béi véi
vi mach ¢& vira (MSI) thuong biéu dién bang bang trang thai.
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Khai niém chung (2)

= Phwong phap biéu dién chic niang logic (tiép)
= So d6 khéi tong quat cua mach logic t6 hop dugc trinh bay & hinh vé.

= Mach logic t6 hop c6 thé ¢6 n 16i vao va
m 10i ra. Moi loi ra la mot ham cua cac
bien vao. Quan hé vao, ra nay duoc thé

hién bing hé phuong trinh tong quat sau: 0 | — Y,
= . 1 S
Y, =1%o Xg, -0 %) t6 hop
Xni ] " Y

Ym-l = fm-l(XO’ Xl’ T Xn-l)'

= Dic diém ndi bat caa mach logic t6 hop 12 ham ra chi phu thudc cac bién
vao ma khéng phu thudc vao trang thai caa mach. Ciing chinh vi th¢,
trang thai ra chi ton tai trong thoi gian co tac dong vao.

= Thé loai cia mach logic té hop rat phong phi. Pham vi ang dung cua
chung caing rat rong.
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Phan tich mach logic té hop

= Pinh nghia: la danh gia, phé phan mét mach. Trén co sé do,
cé the rat gon, chuyen doi dang thwc hién caa mach dién de
c6 dworc loi giai toi wu theo mt nghia nao day.

= Mach t6 hop c6 thé bao gom hai hay nhiéu tang, mirc dé
phitc tap cia ciia mach ciing rat khac nhau. Thuc hién:
= Néu mach don gian thi ta tién hanh 1ap bang trang thai, viet bieu thic, rit
gon, toi uu (néu can) va cuoi cung ve lai mach dién.
= Néu mach phic tap thi ta tién hanh phén doan mach dé viét biéu thuc, sau
dé rut gon, toi wu (néu can) va cuoi cung Ve lai mach dién.
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A B F=A®B Hinh 4-4. So d6 logic thé hi¢n ham f
0 0 0
1 0 1 }_
1 1 0 DJ
Bdng 4-3. Bang trgng thai m ta hoat dgng cia hé chiéu sang

Bai giang Pién tir so

Thiét ké mach logic to hop

la bai toan ngwoc véi bai toan phan tich. Ndi dung thiét ké
dworc thé hién theo tuan tw sau:

1. Phan tich bai toan d@a cho dé gan ham va bién, xac 1ap maoi
quan hé logic gitra ham va cac bien do;

2. Léap bang trang thai twong @ng;

3. Tiurbang trang thai co thé viét tryc tiép biéu thirc dau ra
hoac thiet lap bang Cac n6 twong @ng;

4. Dung phwong phép thich hep dé rat gon, dwa ham vé dang
toi gian hoac toi wu theo mong muon;

5. V& mach dién thé hién.
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Céc budc thiét ké mach t6 hop

!
v
v

Bang
Karnaugh

Van dé Bang trang
- haj
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Thiét ké mach logic to hop

= Vidu: Mét ngdi nha hai ting. Ngwoi ta lip hai chuyén mach hai chiéu tai
hai tang, sao cho & tang nao ciing co the bat hoac tat den. Hay thiet ke
maot mach logic m6 phéng hé thong d6?

1 1
= Loigiai: _A/: >< 0
Hé thong chiéu sang nhwr so d6 ’ ’
Biéu thirc cia ham Ia: ® ]

V/\P

f—-AB+AB=A®B hay f=ABA ABB Mach dién cua hé thong chieu sang
Bang trang thai

So dd logic thé hién ham f A B f

A D{ 0 1 1
Jo— f

T N

1 1 0
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Mach ma hoa

= M4 hod 1a dung vin tw, ky hiéu hay ma dé biéu thi mét déi twong xac
dinh.

= Bd ma hoa la mach dién thao tac ma hoé, c6 nhiéu bd ma hoa khac nhau,
bo ma hoa nhi phan, b§ méa hoa nhi - thap phan, b§ méa hoa wu tién v.v.

= Ma nhi phan n bit c6 2n trang thai, c6 thé biéu thi 2n tin hig¢u. Vay dé
tién hanh ma hoa N tin hiéu, can sir dung n bit sao cho 2n > N.

= M@t s6 loai ma théng dung
= MaBCDvamadu3
= Ma Gray
= Machan, I¢

= Mach ma hoa
= Mach ma hoa tur thap phan sang BCD 8421
= Mach ma hoa uu tién
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Mach gial ma

= Giai ma 1a mét qua trinh phién dich ham da dwoc gan bang
méot tir ma.

= Mach dién thuc hién giai ma goi la b giai ma.
= B giai ma bién d@éi tir ma thanh tin hiéu & dau ra.

= Mach giai ma
= Mach giai m& 7 doan
= Mach giai m& nhi phan
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Ma BCD va ma dw 3

= MA BCD (Binary Coded Decimal)

= Cau tao: dung tir nhij phan 4 bit dé ma héa 10 ki hicuthap | Thap | BCD | Ma
phan, nhung cach biéu di&n van theo thap phan. phan | 8421 | Du 3
= Vi du ddi v6i ma NBCD, céc chit s thap phan dugc nhi 0 [ 0000 | 0011
phan hod theo trong s6 nhu nhau 23, 22, 21, 20 nén ¢6 6 t6 1 | o001 | 0100
r!qp du, &tng véi cac 507 thap phAan 10,11&2,.13,,14. ya 1.5~. 5 0010 | o101

= Ung dung: Do trong so nhi phan cia moi vi tri biéu dien
thap phan 1 tu nhién nén may c6 thé thuc hién truc tiép cac | S | 0011 | 0110
phép tinh cong, trir, nhan, chia theo md NBCD. 4 0100 | 0111
= Nhuoc diém chinh cua mé 1 tdn tai t6 hop toan Zero, gay 5 | 0101 | 1000
kho khan trong viéc dong bo khi truyén dan tin hiéu. 6 | o110 | 1001
= M3 Du-3 7 101111010
= Cau tao: duoc hinh thanh tir md NBCD bang cach cong 8 | 1000 | 1011
thém 3 vao mai t6 hgp ma. Nhu vay, ma khong bao gom to 9 |10011 1100

hop toan Zero.
= Ung dung dé truyén dan tin hiéu ma khong dung cho viéc
tinh toan truc tiép.
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Ma Gray

= Ma Gray con dwec goi la méa céch 1, —
\ LTt ~ 1K Thap phéan Gray Gray Dw 3
la loai m& ma céac té hgp ma ké nhau

chi khéc nhau duy nhit 1 bit. Loai 2 838‘; 8‘1’18
m& nay khéng c6 tinh trong s6. Do ; 011 il
do, gia tri thap phan da dwgc ma hoa 3 0010 0101
chi dwgc giﬁivmé thong qua bang mé, 7 0110 0100
ma khong thé tinh theo tong trong so 5 0111 1100
nhw df’)I véi ma BCD. 6 0101 1101
. L . 7 0100 1111
= Ma Gray co the dwgc tﬁthl:l’C theo 3 1100 1110
nhiéu bit. Béi vay, co thé dem theo 9 1101 1010
ma Gray. 10 1111 1011
. .. 11 1110 1001
= Ciing twong tw nhw ma BCD, ngoai B 1010 1000
ma Gray chinh con cé ma Gray du-3. 13 1011 0000
14 1001 0001
15 1000 0011
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Ma chan, 1é

= Ma chidn va ma 1é 1a hai loai ma

c6 kha ning phat hién 16i hay BCD 8421 | BCD 8421chin | BCD 8421 I¢
dung nhat. pé thjét 1ap logi mé& 5 5
nay ta chi can thém mét bit —C —=
chan/ lé (bit parity) vao té hep 0000 0000 ; 0 0000 ; 1
ma d& cho, néu téng sé bit 1 0001 0001 | 1 0001 : 0
trong tir ma (l~3it tin tic + bit 0010 00101 0010: 0
Chi;ln”é) la chan t_h‘l ta dwoc rpé? 0011 0011 0 0011 1
chan va ngwoc lai ta dwgc ma |é. 0100 010051 010050
0101 01010 01011
0110 0110} 0 0110} 1
0111 01111 01110
1000 1000 | 1 1000: 0
1001 1001 | 0 1001 | 1
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Mach ma hoa tir thap phan sang BCD 8421

= So dd khéi tong quat cia mach ma hoa
= Gom 9 16i vao (bién) tng Véi cac chit s thap phan tir 1 dén 9. Lbi vao zero la
khéng can thiét, vi khi tat ca cac 16i vao khac bang 0 thi 16i ra cting bang 0.
= Bén 16i ra A, B, C, D (ham) thé hién to hgp ma tuong tng véi mai chit s thap
phan trén 16i vao theo trong so6 8421.

So @6 khdi ciia mach ma hoa Bang trang thai
r— 1 A Vao thap Ra BCD
12 g ) phan 8421
N B 1 0001
Vao | ——4 Mach 4 Ra
phan —673 — 9 8421 3 0011
s . °) 0100
1 5 0101
= Tiur bang trang thai ta viét dwec cac ham ra: 6 0110
A=8+9 =X (8,9 7 0111
B=4+5+6+7 =X (456,7)
C=2+3+6+7 =3 (2,3,6,7) 8 1000
D=1+3+5+7+9 =X(1,3,57,9) 9 1001
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Bang ma hoa BCD - 8421
S6 thap phan A B C D
0(Y,) 0 0 0 0
1(Y) 0 0 0 1
2(Y,) 0 0 1 0
3(Y,) 0 0 1 1
4(Y,) 0 1 0 0
5(Y,) 0 1 0 1
6 (Y,) 0 1 1 0
7(Y,) 0 1 1 1
8 (Y,) 1 0 0 0
9 (Y,) 1 0 0 1
Bang 4-4. Bang ma hoa BCD — 8421:
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Mach ma hoa tir thap phan sang BCD 8421

= Can cir hé phwong trinh, ta xay dung

dwgc mach dién cua bg mé hoa. Hoic +5V
dung ma tran diode (cong OR) deé xay Ryl | R R,
dung

)
N

P,

= Hoic c6 thé dwgc viét lai nhw sau (ding
dinh ly DeMorgan) va dung ma tran

2

1
diode (c6ng AND) dé xay dwng mach: E ¥
3 b -
A=8+9-8.9 4 )p’ )
B -4:516+7-4.5.6.7 R R
__ —_._._ ! = )gb )g
C=243+6+7=2.3.6.7 6 N iy S
D=1+3+5+7+9=1.3.5.7.9 7 LR ')g
8
9
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Mach ma hoa wu tién

= Trong bé ma hod vira xét trén, tin hiéu vao ton tai doc lap, (khong co
treong hop co 2 to hop tré 1€n dong thoi tac dong).

= Pé giai quyét truong hop o6 nhiéu dau vao tac dong dong thai ta co Bo
ma ho& wu tién. Trong cac troeong h0'p nay thi b ma hod wu tién chi tién
hanh méa hoéa tln hiéu vao nao co cap wu tién cao nhat & thoi diém xét.
Viéc xac dinh cap wu tién cho méi tin hiéu vao I1a do nguoi thiét ké mach.

= Xét nguyén tic hoat dong va qua trinh thiét ké ciia b ma hod wu tién 9
loi vao, 4 loi ra.
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Mach ma hoa wu tién (tiép)

= D sé lay logic 1 wng véi dau vao 1a 1, V0 thip phan Ra BCD

3,5, 7, 9. Tuy nhién, 16i vao 1 chi hiéu .

luc khi tit ca cac 16i vao caohondéu |[1]2(3]4]5|6|7|8|9[8|4|2]1

bing 0; 16i vao 3 chi cé higu luc khi4, [glolololololololololololo

6, 8 déu bing 0 va twong tw di véi 5,

7,9, nghia la: 1{0/0|0(0(0}|0]|0|0OJ0O|0O|0]1
A="1"va 2,4,6,8 bz"mg “0” | X|/1|{0{0|0|OfO(O|O]JO|O|2]|0
3="1"va 4,6,8bang“0” |[X|X|1|0|0|0|0|0|0]0O|0O|1|1

D="1" néu<5="1" va 6,8 bang “0” xIxIxl11olololololol1lolo
7="1"va 8 bing “0” X|X|X|x|1|o|olo|ofo|1|0]1

e x| x| xIx|x[1]olo]olo]1]1]0
=D=1.246.8+3.46.8+56.8+7.8+9
= Ly luan twong tw ta co: XXX X[ X[X[1]0/0]0]1]1|1
C=24589+3.4589+6.89+789 |x|xIx|X|xIxIxl1lol1lololo0
B=4.8.9+58.9+6.8.9+7.8.9 XIXIXI X xIxIxIxl111l0l0]1

A=8+9

Q:‘\‘
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Mach gial ma 7 doan

= Dung cu 7 doan
= Pé hién thi chit s6 caa mot hé dém phan bat ky, ta co

thé dung dung cu 7 doan. C4u tao ctia nd nhu chi & -

hinh 4-15. f' 'b
= Céc doan duoc hinh thanh bang nhiéu loai vat liéu ——

khac nhau, nhung phal c6 kha nang hlen thi duoc trong e' g ' c

cac diéu kién anh sang khac nhau va tdc do chuyén

mach phai du 16n. Trong ki thuat sb, cac doan thuong ,

dugc dung la LED hoac tinh thé long (LCD). Cau tao dung cy 7 doan
= Péi véi LED, mdi doan 1a mot Diode phat quang va >and

khi c6 dong dién di qua du 16n (5 dén 30 mA) thi doan

tuong (tng s€ sang.
= Ngoai 7 doan sang chinh, mo| LED ciing co thém

Diode dé hién thi dau phan s khi can thlet LED c6

hai loai chinh: LED An6t chung va Ktdt chung Do

dd, logic cua tin hiéu diéu khién hai loai nay 1a nguoc
nhau.
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Mach giai ma 7 doan

= Mach giai ma 7 doan
= Nhiém vu cua ta 1a phai thiét ké mot mach logic lién hop voi

4 16i vao va 7 16i ra dé chuyén md NBCD thanh ma 7 doan. -
- Sodb khéi téng quét cina b giai ma nhu hinh b). ' 'b
= Tu hinh a) dé nhan thay rang, doan a s& sang khi hién thi 9
chir s6 : 0 hoic 2, hoic 3, hoic 5, hoic 7, hoic 8, hoic 9. Do ' 'C

dé, ta co thé viét;
®a=2 (0’2’315’6’7’8’9)' a) C4u tao dung cu 7 doan
= Tuong ty, ta co: séng

®b=Y(01234789), a
®c=3(013456789), b—| Mach o
¢d=3(023563809), Cc— i ma —5—
®e=(0268), B—yl "9 [Te
@ £=Y(0,45,6,89), ATg L
®g=Y(23456809). -9
= 1C 7447, 74247 (Andt chung), 7448 (K chung ), 4511 b) S db khi cia mach
(CMOS) la cac IC giai ma tr NBCD sang thap phan theo giai md 7 doan sang

phuong phap hién thi 7 doan.
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Mach gial ma nhi phan

= B¢ giai ma nhi phan con cé tén la b giai b
ma "1 tirn", b giai mA dia chi hogc by Ao — Bt giai ma ’
chon dia chi nhj phan. Chiic ning ciané A1 —— nhiphan == O
la Iva chon duy nhat mét 16i ra (1dy gia
tri 1 hodc 0), khi tac déng téi dau vao Any = - D,

mét s6 nhi phan.
., ] So d6 khéi ciia bo giai ma nhi phan

= Nhw vay, néu so nhi phan la n bit (n loi

vao) sé nhan dién dwgc 2" dia chi khac

nhau (trén 2" 16i ra). N6i khac di, mach

chon dia chi nhi phan la mgt mach logic

t6 hop cd n 16i vao va 2" I6i ra, néu tac

dong téi dau vao mat so6 nhi phan thi chi

duy nhat mét 16i ra dwoc lya chon, lay

gia tri 1 (tich cwc cao) hoac 0 (tich cuc

thap), cac 16i ra con lai déu khong dworc

lwa chen, lay gi4 tri 0 hoic 1.
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Bo hop kénh va phan kénh

= Bo hop kénh (MUX-Multiplexer)
= BPinh nghia: Bo hop kénh 1a mach c6 2" 16i vao dit liu, n 16i vao diéu
khién, 1 16i vao chon mach va 1 16i ra.
= Tuy theo gia tri cia n 16i vao diéu khién ma 15i ra s& bang mat trong
nhitng gia tri ¢ 16i vao (X;). Neu gia tri thap phan cta n 1oi vao dicu khién
bang j thi Y =X

= Bo phan kénh (DEMUX-DeMultiplexer)
= BPinh nghia: Bo phan kénh 1a mach c6 1 16i vao dix liéu, n 16i vao diéu
khién, 1 16i vao chon mach va 2" 16i ra.
= Tuy theo gid tri cia n 16i vao diéu khién ma 16i ra thir i (Y,) sé bang gia tri
cua loi vao. Cu the néu goi n 16i vao dicu khien la A ;A ,...Ath Y; =X
khi (A, 1Aq2---Ag)z = (1)s0-
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Bo hop kenh (MUX-Multiplexer)

= Phwong trin

h tin hi¢u ra cia MUX 2" = 1:

Y =X (AL A ALA) XA LA ALA) e X (ALA, L ALAA)

En ﬁ
Xo—> X, ® o | 74151
Xl:—> MUX N X —@ % A‘l_ \k/:o diéu
" : 2"=1 —»Y-Loira ; A,— o
I X. : Vao dit
n ! i —@ ligu
Xz >
111 X y
b). MUX 1a mét chuyén mach dién t
An-l An-z AO ( ) © ye ? o Vao cho
‘- S E, —4  phép
n 16i vao diéu khién =
(@) So dd khéi 2

B hop kénh MUX 20 = 1

= Thyc chat, MUX I3 chuyén mach dién tir diing cAc tin hiéu diéu khién (A A ,---Ay)
de dieu khién sy noi mach cua 16i ra vai 1 trong so 2" 161 vao.

= MUX dugc ding nhu 1 phan tir van nang dé xay dung nhitng mach t6 hop khéc.

= |C 74151 la b MUX 8 16i vao dit liéu - 1 16i ra.
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B6 phan kenh (DEMUX-DeMultiplexer)

Y, =X.An1An2..Ai..Ao
Y, =X AntAnz. Ai AA,

= Phwong trinh tin hi¢u ra caia DEMUX 1 = 2" :

— v o Y Y, =XA A ,.A.A
En 0 % 2" 1 n-1 n-2 i 0
Iy MUX Y Y .
Chon mach on— 1 ot X *—
Léi vaoXos| Y Léi vao Yi
<—I Y, Yo'
111 - |
— (b). DEMUX Ia mét chuyén mach dién ta ] 74138
Any An»z Ay A—f Vo diéu
n 16i vao diéu khién A, | khién
(a) So @6 khébi e
Hinh 4-19. Bo phan kénh DEMUX 1 = 20 ,\I’jj di
= B0 phan kénh con duoc goi la bd giai ma 1 trong 2" =
Tai mét thoi diém chi ¢6 1 trong so6 2" 16i ra & muc — Ve
tich cuc.

= |C 74138 1a bo DEMUX 1 15i vao dit liéu - 8 1i ra.

Bai giang Pién tir so




A . \ R
Mach cong: Mach toan tong
= Pinh nghia: Mach logic thuc hién phép cong hai s nhi phan 1 bit c6 16i nhé dau vao
duoc goi la mach toan tong.

= Theo so d6 khoi tong quat cia mach toan tong va nguyén ly cong hai s6 nhi phan mot
bit co trong so bat ky, ta co the 1ap bang trang thai va cac hamra S, C;.

S,=a,®b ®C,
Ci =g biCi—l + gibici—l +a; EiCi—l
C =ab +(a®h)C,,

Bang trang thai
b.

Ie)
>

Cii™ — G

& b
b) Ky hiéu

Rl |lolo|o

R|lr|lo|lo|lkr|r|lo|o

k=l k=l =1 =

Rlo|lo|r|lo|r|rr|o|W;

RlR|k|lo|lr|lo|lo|o|O
:
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Mach céng: Mach céng nhi phan song song

= Ta co thé ghép nhiéu bo cong hai sé nhi mat bit lai véi nhau dé thuc hign
phép cong hal s6 nhi phan nhiéu bit.

= So dd khéi caa bd cong duoc trinh bay & dudi, dugc goi 1a b cong song song

Si Sy Sy S
Bo toan Bo toan Bo toan Béqtoan
! toNg fe— oo —1 téng tong |« tong
Cri Cyi Crz Cv2 Cra Cv1 Cro Cvo
b a b, & b, a bo 2

Hinh 4-22 So db khéi cia b6 cong nhi phan song song
= Pe giam bot muc do phuc tap ciia mach, trong thuc té nguoi ta thuong san
xuat bg tong 4 bit. Muon cong nhi€u bit, co thé hop noi tiep mot vai bo tong
mot bit theo phuong phap néu trén.

= Mot trong nhiing bo cong thong dung hién nay 1a 7483. 1C nay duoc san xuat
theo hai loai: 7483 va 7483A véi logic vao, ra khac nhau.

Bai giang Pién tir so




Mach so sanh

= Trong cac h¢ théng so, dic bigt 1a trong may tinh, thuwong
thuc hién viéc so sanh hai so.

= Hai s6 can so sanh co thé 1a cac sé nhi phan, c6 thé la cac ky
tw d& méa hoa nhi phan.

= Mach so sanh c6 thé hoat dong theo kiéu ndi tiép hoic theo
kiéu song song. Trong phan nay ta sé nghién cau b so sanh
theo kiéu song song.
= B6 so sanh bang nhau
B0 so sanh bang nhau 1 bit
B0 so0 sanh bang nhau 4 bit
= B0 so sanh
¥ Bo so sanh 1 bit
9 B0 so sanh 4 bit (So sanh 16n hon)

Bai giang Pién tir so

B so sanh biang nhau

= B so sanh bang nhau 1 bit

, ) . e . ) Bang trang thai caa bo
= Xét 2 bit a; va b;, goi g; la két qua so sanh.

so sanh bing 1 bit

) Ta_cg: 8 b; Yi
0i =30 +ab =3 ®b  s¢db logic cia ham ra 0 0 1
bo anh bing 1 bit
ag so sanh bang 1 bi 0 1 0
o) e [0 o

: 1 1 1

= B so sanh bing nhau 4 bit
= So sanh hai s6 nhi phan 4 bit A = a;a,a,3, V6i B = byb,b,b,.
COA=B < a;=bsa,=b, a =by,a,=h,
= Biéu thirc dau ra tuong tng 1a: G = g,9,9,9, Voi:

:a3®b1gz:az®b2’91:ai®b1’go:a()@bo

Bai giang Pién tir so




B6 so sanh 1 bit

Bang trang thai cia mach so sanh Mach dién caa b so sanh 1 bit

3, b; f f f. a; H—{>Oi

0 0 0 1 0 b _o ::>_ f.

0 1 1 0 0 ;

1 0 0 0 1 “___jj)_.:

1 1 0 1 0 ¢ f
>

= Biéuthuc daura: f.=a;.b;
f_ =a; ®b;
f. =a b_l

Bai giang Pién tir so

B6 so sanh 4 bit (So sanh lén hon)

= So sanh hai so nhi phan 4 bit A = a,a,a,a, véi B = b;b,b,b,. C6 A > B khi:
= hoac a; > b,,
= hodc a; = b;, vaa,>b,,
= hodc a; =b,, vaa,=b, vaa, >b,,
= hodc a; =b,, vaa,=b, vaa, =b;, vaa,>b,.

= T d6 ta cé biéu thiec ham ra la: ZJSEZIE
a A\

f = as.b_3+a3 €r>b3.a25+

a,®b,.a, ®b,.a.b +
a,®b,a, ®b,.a ®b.ah,

Mach dién cia b so sanh lén hon 4 bit

Bai giang Pién tir so




Mach tao va kiém tra chan lé

= C6 nhiéu phwong phap ma hoé dix liéu dé phat hién 16i va
stra 16i khi truyeén dir liéu tir noi nay sang nei khac. Phwong
phéap don gian nhat 1a thém mét bit vao dir liéu dwec truyén
di sao cho so chir s6 1 trong dir liéu ludn 1a chin hoic 1é. Bit
thém vao do6 dwoc goi la bit chin/lé.

= Pé thuc hién dwec viéc truyen dir liéu theo kiéu dwa thém bit
chan, 1é vao dir liéu chung ta phai:
= Xay dung so d6 tao dugc bit chin, 1¢ dé thém vao n bit dit liéu.

= Xay dung so d6 kiém tra hé xem d6 12 hé chin hay 1é véi (n + 1) bit & dau
vao (n bit dix liéu, 1 bit chan/le).

Bai giang Pién tir so

Mach tao bit chan/lé
¢> Taobit |~ 0

n bit chan/lg
dit lieu X
So d6 khdi tong quat cua Béng trang thai caa
mach tao bit chin/I¢ mach tao bit chan 1é
- Xt truong hep 3 bit dit liéu d,, d,, d, Vao Ra
dl d2 d3 Xe Xo
= Goi X,, X, 1a 2 bit chin, 1é thém vao dir li¢u. 0cjfofojoj1
, ofof[1]1]o
= Tir bang trang théi ta thay ol1]ol1]o0
X, =X, hay X, =X, o|l1|1]0]1
© LR ., R R 11001 (O0
= Va biéu thirc cia X, va X, la TTol1lol1
X, =d, ®d,®d, 11001
X,=X,=d, @&d,®d, 111170
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Mach kiém tra chan/lé

Kiém tra
n bit dix liéu hé chan/lé

Bit chan l¢ —>
X Xe) : .
So do khoi cua mach kiém tra chan/lé

= Tir bang trang thai cia mach kiém tra tinh
chin/lé ta thay:
= F,=1néuh¢ lachin (F, chi ra tinh chin cua hg).
= F,=1néuh¢lale (F,chiratinh Ié cia h¢).

= Hai ham kiém tra chan/Ié ludn la pha dinh
ciia nhau. Mit khac do tinh chat cia ham
cong XOR, ta co:
F.=d,®d,®d,®X
8 Fe :Fo

Vao Ra
d, [d, [d, [ X [F [F
0 0 0 0 0 1
0 0 0 1 1 0
0 0 1 0 1 0
0 0 1 1 0 1
0 1 0 0 1 0
0 1 0 1 0 1
0 1 1 0 0 1
0 1 1 1 1 0
1 0 0 0 1 0
1 0 0 1 0 1
1 0 1 0 0 1
1 0 1 1 1 0
1 1 0 0 0 1
1]11|o0o]1]1]0
1 1 1 0 1 0
1111|1011
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74L.S180

8 9 1011 1213 1 2

lo 12 I Iz la Is Isg Iy
ol

54/74180
3—El

DATA .,_.Dc
INPUTS 1
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Pon vi sé hoc va logic (ALU)

4 4
Thanh ghi A Thanh ghi B
4 4
' ‘ C
in
ALU N (Mode?1

—— F, Chon chuc nang

— F, (Phép tinh)
4 [

Ghi trang thai
A 4

So dé khéi ciia ALU 4 bit
= Pon vij sb hoc va logic (Arithmetic — Logic Unit) la mgt thanh phﬁn co
ban khong thé thieu dwec trong cac may tinh. N6 bao gom 2 khoi chinh
la khoi logic va khoi so hoc va mot khoi ghép kénh.
= Khébi logic: Thuc hién cac phép tinh logic nhu 1a AND, OR, NOT, XOR.
= Khdi sb hoc: Thuc hién cac phép tinh sé hoc nhu 1a: cong, trir, tang 1, giam 1.

Bai giang Pién tir so

Hazzards/Glitch

= Hazard con dwoc goi 1a sw *'sai nham', hoat dong lic dwec
Idc khéng cia mach logic.

= Sy "'sai nham'* nay cd thé xay ra trong mét mach dién hoan
toan khong bi héng linh kién lam cho mach hoat dong khong
cO sur tin cay.

= Hién twong cia Hazard trong mach to hep co thé gip la:
- Hazard chi xuat hién mét lan va khong bao gio gap lai nita.
- Hazard c6 thé xuat hién nhiéu lan (theo mét chu ky nao d6 hoic khéng
theo mot chu ky nao).
- Hazard c6 thé do chinh chirc nang cua mach dién gay ra. Day la truong
hop khd giai quyét nhat khi thiet ke.

Bai giang Pién tir so




Hazzards

= Ban chat caa hazzards
= Do su chay dua gitra cac tin hiéu
= VD: demo trén Logicworks

= Phan loai hazzard
= Hazzard tinh : Dau ra chi xudng 0 hoac 1 mot lan
= Hazzard dong : Pau ra co thé thay do6i nhiéu hon 1 lan

Bai giang Pién tir so

NoI dung

Chwong 1: Hé dém
Chwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS
Chwong 4: Mach logic té hep
= Chwong 5: Mach logic tuan tw
Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan

Bai giang Pién tir so




Mach logic tuan tw

Bai giang Pién tir so

No¢I dung
= Khai niém chung va mo hinh toan hoc
= Phan tir nhé ciia mach tuan tu
= Phwong phap mo ta mach tuan tu
= Phan tich mach tuan tw
= Thiét ké mach tuan tuw
= Mach tuan tw dong bd
= Mach tuan tu khong dong b
= Hién twong chu ky va chay dua trong mach khong dong b

= Mot s6 mach tuan tw thong dung

Bai giang Pién tir so




Khai niém chung va mo hinh toan hec

= Khéi niém chung
= Mach logic tuan tu hay con goi 1a mach day - Sequential Circuit.
= Hoat dong cua hé nay c6 tinh chét ké tiép nhau, tirc 12 trang théai hoat dong cua
mach dién khong nhirng phu thudc truc tiép 16i vao ma con phu thudc vao trang
thai bén trong trudc do caa chinh nd. Noi cach khac cac hé thong nay lam viéc

theo nguyén tic cé nha.
Xl N > Zl
A LN , Xy ———> ——7
= MO hinh toan hec Machtdhep |
K I
= Z =1(Q, X) >
@ X - tap tin hiéu vao. Q ]E.' W, W,
€ Q - tap trang thai trong truge dé cua mach. | Mach nhe —:
@ W - ham kich.

@ Z-cachamra So @6 khdi cua mach tuan ty.

= Biéu dién khac: Z = T (Q(n), X); Q (n +1) = f (Q(n), X)
@ Q(n +1): 1a trang thai tiép theo cua mach.
€ Q(n): la trang thai bén trong trudc do.

Bai giang Pién tir so

Trigo — Phan tir nhé ciia mach tuan tu

= Pinh nghia: Trige 1a phan tir c6 kha ning leu trir (nhé) mét trong hai trang thai 0 va 1.
= Cautric | PR

= Trigo ¢ tir 1 dén mot vai 15i diéu khién, c6 hai 16i ra ) _Q
ludn ludn nguoc nhau 1a Q va Q. Tuy ting loai trigo Cac |
c6 thé o thém céc 16i vao lap (PRESET) va loi vao 101 vao TRIGG

x04 (CLEAR). Ngoai ra, trigo con c6 16i vao dong by dieu
(CLOCK). Hinh bén la so do khdi tong quat cua trigo.  khién ]
= Phan loai: ’ ‘ 5 Clock 0
= Theo chic nang lam viéc cua cua cac 10i vao dieu khién: CLR
@ Trigo 1 16i vao nhu trigo D, T;
@ Trigo 2 16i vao nhu trigo RS, trigo JK.
= Theo phuong thac hoat dong thi ta cé hai loai:
® Trigo khéng ddng bo
@ Trigo ddng b, cé hai loai: trigo thuong va trigo chinh-phu (Master-Slave).

TRIGO

!

| TRIGO D || TRIGO T || TRIGO RS || TRIGO JK | |KHC)NGDONG BO| | PONG BO |

v

|LOAITHU'ONG| | CHINH - PHU |
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Trigo RS (1)

= Trigo RS la loai c6 hai 16i vao diéu khién S, R. Chan S goi 12 16i vao "lap" (SET)
va R dwoc goi 12 16i vao "x0a™ (RESET).

R
| %: Q
s Q _
I R Q

-----------

So dd khéi:

So dd nguyén ly cua trigo RS va
RS dong bo

Bang TT caa trigo RS Bang TT cua trigo RS dong b cong NAND
S | R | Q| Mod hoat dong C S R QK Mod hoat dong
0]0]0 Nho 0l X | X | O Nho
o[1]o0 X& Q1] o] 0o]Qs ONho
11011 Lap 1 0 1 0 Xoa
111X Cam 1 1 0 1 ( Lap
1 1 1 X Cam

13ai giang Pién tir so

Trigo RS (2)
= Tri go RS khong ddng b

Bang trang théi Bang Cac no

Q R S Qk RS R 0

0 [0 ]o]0]]o 00 | 01 | 11 | 10

S RV o |0 |1 |X]|O s Q

0o ]J]1]o0]oO

o [1]1]X L 11 X]o

10|01 .

1 0 1 1 Do hinh trang thai 01/

1 [1[0]0

e o (o) ()
10/

Biéu thirc QX =S+R.Q

RS = 0(dieu kien de tranh to hop cam)
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Trigo RS (3)

= Trigo RS khong dong b

R
Q

S Q

Do thi dang xung

Bang trang thai

Q [R[s [
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 X
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 X

Bai giang Pién tir so

Trigo RS (4)

= Trigo RS dong bd

Bang trang thai

S S ‘
Q Bang TT cia trige RS ddng bd
C cong NAND
= C| S | R [ Qk]|Modh.dong
R R ol X[ X |0 Nh&
Po thi dang xung 110107]0Q Nhé
— — — — — 1 0 1 0 Xoa
C 1{1]o0]1 Lap
. | 111X Cam
S | | | |
I f I
| i i
| | |
R — | | L—
_I | |
CS=1 CR=1 CRS=1
(1ap) (x0a) (khdng xac dinh)
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Trige D

= Trigo D la loai trigo c6 mét 16i vao diéu khién D.
= Biéu thirc: QK = D, mdi khi xuat hién xung nhip C.

= So d6 khoi:

_ - b Q
—> C-
4 1 Q
Béng trang thai Do hinh trang thai

Q [ D |Qk

0 JuUUHyL

1
0
1

R, |O|O

ROl O

D _
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Trigo T

= Trigo T 1a loai trigo c6 mét 16i vao diéu khién T. Méi khi c6 xung téi 16i
vao T thi 16i ra Q sé thay ddi trang thai.

= Biéu thac: Q% =TQ+ TC_Q =T®Q
= So d6 khéi:

T T TQ
) +TQ
Q 3 TQ
Bang trang théi Bang trang théi Pb hinh trang thai
Q | o rat gon 1/
0 T | QK

Rl—|lOo|lol H
R|Oo|r|O

O B v Gl
1 1 Q.
0

Bai giang Pién tir so
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Trigo JK (1)
= Trigo JK 14 loai trigo c6 hai 16i vao diéu khién J, K.

= Ul diém hon trige RS la khdng con tén tai t6 hgp cam bing cac dwong hoi tiép tir
Qvéchan RvatirQveS.

= Trigo JK con cd thém dau vao ddng bd C. Trige co thé 1ap hay xo4 trong khoang
thoi gian &ng veoi swon @m hoac swon dwong caa xung dong bo C. Ta noi, trige JK
thugc loai dong bg.

Bai giang Pién tir so

Trigo JK (2)

Bang TT day di Bang TT "

JIK]Q[ ok rdt gon — = .

ofofo 0 J | K| QX '
olof|1] 1 0[0]Q -

of1/]0 0 of1]o0 "

01]1 0 1{o0] 1 = } o

1100 1 1(1]|Q -—}

TToTT .

1{1fo0 1

1 1 1 0 Bﬁng TT cuaa tl’igo’

JK @éng bd
C| J | K| Q«

NAND_3 0
NAND_2

(3

T
ﬁ
L

U6

Q_
_
K
° NAND_2

AND 3

Rl Oo|o| X

k= E=1 ¢
Ol |o|o|0
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Bang ham Kich thich ciaa cac loai Trige

Bai giang Pién tir so

Trigo Chinh-Phu (Master-Slave)

= Do céc loai trige dong b trén déu hoat dong tai swon dwong hay swon am caa
xung nhip nén khi lam viéc & tan s6 cao thi 16i ra Q khéng dap @ng kip véi su
thay doi cia xung nhip, dan dén mach hoat déng & tinh trang khéng dwec tin
cay.

= Léi ra caa trigo MS thay déi tai swon dwong va swon &m cia xung nhip, nén cau
trdc cia n6 gom 2 trigo giong nhau nhwng cuc tinh dieu khien ciaa xung Clock
thi ngwec nhau dé dam bao sao cho tai moi swon cia xung sé c6 mét trigo hoat
dong.

Bai giang Pién tir so




L6i vao khong dong b cia Trigo

= Céc 16i vao dir liéu thdng thuong cua trigo nhu D, S, R, J hoic K 1a nhiing 16i
vao dong bo

= Cé4c trigo con cd thém 2 dau vao khéng dong bo, cac 16 nay tac dong truc
tiep 1én cac 16i ra ma khdng phu thudc vao xung Clock

= Céc 16i vao nay thuong dugc ky hiéu la: PRE (1ap) va CLR (R -x6a) hoic

PRE vaCLR(R)
PRE PRE PRE
_§| |1Q _0 la |1Q
C| C| C|
—> —> —>
R Q Q K Q
— b— b— — b—

Bai giang Pién tir so

Mot so IC Trigoe thong dung

= Trigo JK: IC 54/7473- IC nay gom hai trige JK c6 16i vao xda va khong c6 16i vao
lap hoat dongtai swon am cia xung Clock

= Trigo D: IC 54/7474- IC nay gom hai trigo D c6 16i vao x6a va 16i vao lap, hoat
dong tai swon dwong ciaa xung Clock

= Trigo JK: IC 54/7476- IC nay gom hai trige JK c6 16i vao xda va 16i vao lap, hoat
dong tai swon am caa xung Clock.

|

Q, Q, Q Q,

| | | Ll - -

[
. = J
J_!T\LW AL‘ ;—Ilé ]?1 l—)fl_
' |

T | ] |
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Phwong phap mé ta mach tuan tu

= Phwong trinh logic (hay phwong phap dai so)
= Dung cac phuong trinh logic dé mé ta trang thai va dau ra.

= Bang trang thai
= Bang chuyén doi trang thai
= Bang tin hiéu ra

= Po hinh trang thai
= M® hinh Mealy thuc hién anh xa
= M6 hinh Moore

= Po thj dang xung

Bai giang Pién tir so

Bang trang thai (1)

= Bang chuyén déi trang thai
= Bao gom céc hang va céac cot
= Cac hang ghi céc trang thai trong
= cac cot ghi cac gia tri cua tin hiéu vao.

= Céc 6 ghi gia tri cAc trang thai trong ké tiép ma mach s& chuyén dén tng

Véi cac gia tri ¢ hang va cot

N

Trang Tin hiéu vao
thai v vi | v2 | . Vn Trang théi ké
trong S tiép Qk
S, —
S
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Bang trang thai (2)

= Bang tin hiéu ra
= Céc hang cua bang ghi cac trang thai trong

= Cac cot ghi cac tin hiéu vao.

= CA&c 6 ghi gia tri caa tin hiéu ra twong ung.

Trang Tin hiéu vao
that Y, v, | v, | ... Vv, Tin hiéu ra
trong S
S, —
S

N

Bai giang

Pién tir sb

D6 hinh trang thai

Po hinh trang thai 1a hinh vé
phan anh quy luat chuyén doi
trang thai va tinh trang cac gia
tri & 16i vao va 16i ra twong ng
ciia mach tuan tu.

P hinh trang thai 1a mét d6 hinh
c6 hwéng gom hai tap:

M - Tap cac dinh va K - Tap cac
cung c6 hwéng.

M¢& hinh Mealy

Mo hinh Moore

1/
v (9 QU v

0/

Q D QX

0 0 0

0 1 1

1 0 0

1 1 1

Bai giang
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Phan tich mach tuan tw - Ly thuyét

Viét chwong trinh logic: Viét c.trinh logic
= Viét chuong trinh Ioglc cho 16i vao ddng bo, chi ra diéu kién
chuyén trang thai cua cac phan tir nho.

v

= X&c dinh ham ra: Xé&c dinh ham ra
= Tim ham kich thich:
= Can cir loai TG dé tim kich thich, phuong trinh chuyén déi trang v
thai (chinh la phuong trinh dac trung cua TG da cho). Tim ham kich thich
= Phuong trinh chuyén doi trang thai:
= Xac dinh s6 t6 hop trang thai va thay cac t6 hop, nay vao cac v
phuong trinh kich thich, phuong trinh chuyén ddi trang thai dé Pt Chuyén asiTT

tinh bang chuyén doi trang thai.

V& @6 hinh trang thai dwéi dang nhi phan hoic dang rut
gon

Po hinh trang thai

V& do thi dang xung gom:
= Xung dong hd,
= Xung cua mdi bién trang thai, Pb thi dang xung
= Xung ra.

C4c bwéc phan tich mgch tudn tw

Bai giang Pién tir so

Phan tich mach tuan tw - Vi du

= Bwoéc 1: So @6 co hai dau vao la I
tin hiéu X va xung nhip Clock.
C6 mét tin hiéu Z ra, mach st
dung hai phan tir nhé 1a hai trigo -
JK(Qqva Qy).

= Bwdc 2: X&c dinh dau vao, ddura L
va so trang thai trong caa mach.

= Mach nay co thé dwoc biéu dién
bang mét “hop den” co hai dau
vao va mot dau ra. Do mach
dwoc ciu tao bang hai trige nén
so trang thai co thé c6 ciaa mach
la 4. Cu thé 1a:Q,Q, = 00, 01, 10
va 11.

Bai giang Pién tir so




Phan tich mach tuan tw - Vi du

= Bwoc 3: Xac dinh phwong trinh ham ra va ham kich cho
trigo.
= T so db trén ta tim duoc:
= Phuong trinhhamra: Z= CQ, Q,
= Phuong trinh ham kich
®J,= Qi Kp=1
‘Jl = Qo , K]_ = Xa :i"‘Qo

= Buwoc 4. Bang chuyén doi trang thai
= Phuwong trinh dic trung cua trigo JK 1a Q“=JQ+KQ
= Phuong trinh chuyén dbi trang thai:
Qg = Joao + KfoQo:QlQio
Qf = 3Q + KiQ=0QQ+X+QyQ=0Q,Q+XQQ

Bai giang Pién tir so

ol 7 A Ve
Phan tich mach tuan tw - Vi du
Trang thai hién Trang thai ké Tin hiéu ra
tai tiép
QQ; X=0| X=1 | x=0| x=1
QuQ: | Qo z z

S 00 01 01 0 0

0
S 01 10 11 0 0 ;/\4

) > <
S 11 00 00 1 1 k{—L

2
S 10 00 00 0 0

2 i il

. 2 2 ‘- J_|_ J_I_
. Bang Qhuygn doi trgng thai .
= Bwoéc 5: Do hinh trang thai. : Q—
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Phan tich mach tuan tw - Vi du

= Buwéc 6: Chirc nang cia mach:

= Trén @6 hinh trang thai ta thiy c6 hai dwong chuyén doi trang thai la S, — S1-—
S2 - S--0va SO0 — S1-— S3 — S--0.

= Theo dwong SO — S1-— S2 — S--0 thi tin higu ra Z = 1 s€ dwgc dwa ra cung thoi
diém c6 xung nhip thi 3.

= Theo dwong SO — S1-— S3 — S--0 thi khong co tin hiéu ra (Z = 0). Do vay ta sé
phan tich theo con dwong thir nhit SO — S1-— S2 — S--0 : Sw chuyén déi trang
thai dau tién tir SO — S1 chi nhé tac dong cia xung nhip ma khéng phu thugc vao
trang théi caa X.

" Chuyen doi trang thai thar hai tir S15S2 nho tac dong cia xung nhip va su tac
dong cua tin hiéu vao X = 1.

= Con sw chuyén doi trang thai thir ba tir S2 — SO chi nhé tic dgng ciia xung nhip
ma khong phu thugc vao tin hi¢u vao.

0 1
. . Hpligigiipipigipipigs

0O«1—-1 0«11 ‘—|
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Thiét ké mach tuan tw - Ly thuyét

= Bai toan ban dau: Bai toan ban dau
= Nhiém vu thiét ké dwoc md ta bang ngdn ngit hoic bang luu dd
thuat toan. l
= Hinh thic hoa: - - -
= Tir céc dir kién d& bai cho ma ta mé ta hoat dong cua mach bing Hinh thirc hoa
cach hinh thirc hoa dir kién ban dau ¢ dang bang trang thai, bang
ra hay d6 hinh trang théi. Sau d6 rat gon cac trang thai cua mach
dé co duoc sé trang thai trong it nhat.
= Ma hoa trang thai: Ma hoa trang thai
= M4 hod tin hiéu vao ra, trang thai trong dé nhan dugc ma nhi phan
(hoac c6 thé la cac loai ma khéc) cd tap tin hiéu vao la X, tap tin
hiéu rala Y, tap cac trang thai trong la Q.
= Hé ham cia mach: Hé ham ciia mach
= Xac dinh h¢ phuong trinh logic cia mach va t6i thiéu hoa cac
phuong trinh nay. Néu mach tuan tu khi thlet ké can duing cac
trigo va mach t6 hop thi tuy theo yéu cau ma ta viét hé phuong

trinh cho cac 16i vao kich cho ting loai trigo do.

. So do
= Xay dwng so do:
= Tur hé phuong trinh cia mach d4 viét duoc ta xay dung mach dién
thuc hign. C4c burde thidt ké mach tudn tir

Bai giang Pién tir so




Thiet ke mach tuan tw - Vi du
= Bai toan :Thiét ké mach diéu khién d@én dwong

= Hinh thac héa va ma héa
= Ky hiéu trang thai cac dén ( sang: 1, tit 0)
= Tinh toan sé trang thai
= V& so d6 trang thai
= Ma hoa trang thai
= Xay dung bang su that

= Xay dwng ham
= Tu bang su that, rat gon va xay dung ham

= Xay dwng so @6 mach
= Xay dung so d6 mach tir cac phuong trinh dai sb logic.

Bai giang Pién tir so

Mach tuan tw dong b

= Buwoc 1: Xac dinh bai toan, gan ham va bién, tim hiéu
moi quan hé¢ giira chung. l

= Buwdc 2: Xay dwng d6 hinh trang thai, bang chuyén doi
trang thai va ham ra.

= Buwéc 3: RUt gon trang thai (ti thiéu hoa trang thai).

= Buwoc 4: Ma hod trang thai.
= Néu s6 luong trang théi trong 12 N, s6 bién nhj phan l

can dung la n thi n phai thoa man diéu kién: n >
log2N.

= Buwoc 5: Xac dinh hé phwong trinh ciia mach. C6 hai
cach xéac dinh:
= + Lap bang chuyén d6i trang thai va tin hiéu ra, tir d6
xac dinh cac phuong trinh kich cho cac trigo.
= + Dua truc tiép vao d6 hinh trang thai, viét hé phuong
trinh Ton, Toff cua cac trigo va phuong trinh ham ra.

= Buwdc 6: V& so dd thuc hién.

Bai giang Pién tir so




Mach tuan tw khong dong b

= Buwéc 1: Xac dinh bai toan, gan ham va bién, tim hiéu méi quan hé giira ching.
= Buwdc 2: Xay dwng d6 hinh trang thai, bang chuyén déi trang thai va ham ra.
= Buwéc 3: RUt gon trang thai (ti thiéu hoa trang thai).
= Buwodc 4: Ma hoa trang thai.
= Néu sb luong trang thai trong 1a N, s bién nhi phan can ding 1a n thi n phai thoa
man diéu kién: n > log2N.
= Do mach khong dong bd hoat dong khong cé sy tac dong caa xung nhip cho nén
trong mach thuong cé cac hién tugng chay dua lam cho hoat dong cia mach bi
sai, vi vay khi ma hoa trang thai phai tranh hién tuong nay.
= Buwdc 5: Xac dinh hé phwong trinh caa mach. Cé hai cach xac dinh:
=+ Lap bang chuyén doi trang thai va tin hiéu ra, tir 46 xac dinh cac phuong trinh
kich cho cac trigo.
=+ Duya truc tiép vao dd hinh trang thai, viét hé phuong trinh Ton, Toff cua cac
trigo va phuong trinh ham ra.
= Ca hai cach nay déu c6 dang phuong trinh:
= Phuong trinh cua mach chi dung NAND.
= Phuong trinh ciia mach ding trigo RS khong ddng b va cac mach NAND.
= Phuong trinh caa mach dung céc loai trigo khac.

~ A
N

Bai giang Pién tir so (sgn

Céc cach thiét ké mach tuan tu

= Céch 1: Dwa vao bdng chuyén déi trang thai.

= Ky hiéu : A, B, ...N la c4c bién nhj phan dung dé ma hoa céc trang thai trong cria
mach.

X1, X2...Xm la céc tin hig¢u vao da dwec ma hoa nhi phan.
Z1,72...Zm la cac tin higu ra da dwoc ma hoé nhj phan.
Dwa vao bang chuyén déi trang thai xac dinh hé phwong trinh:
Ak =fA (A, B, ...N, X1, X2...Xm)
Bk=fB (A, B, ...N, X1, X2...Xm)
Nk =N (A, B, ...N, X1, X2...Xm)
Z1=gl (A B, ..N, X1, X2...Xm)
Z2=g2 (A B, ..N, X1, X2...Xm)
Zn=gn (A, B, ...N, X1, X2...Xm)
Téi thiéu hod hg ham va viét phwrong trinh ¢ dang chi ding NAND.

Bai giang Pién tir so




Céc cach thiét ké mach tuan tu

= Céach 2: Dy truc tiép vao dé hinh trgng thai
= Cho db hinh trang thai caa mach ¢ tap tin hiéu vao V, tap tin hiéu ra R,
tap trang thai trong S (chua mé hoa nhi phan).

= CA&c buéc thiét ké

= M4 hod tin hiéu vao V, tin hiéu ra R, trang thai trong S dé chuyén thanh
mach dang nhi phan co cac tap tin hiéu vao X, tin hiéu ra Y, trang thai
trong Q.

= Xac dinh hé phuong trinh tin hiéu ra: Yi = fi (X, Q). Phwong trinh nay
duoc xac dinh trén cac cung voi mo hinh kiéu Mealy, trén cac dinh voi
mo hinh kiéu Moore. Toi thiéu cac ham nay.

= Xac dinh hé phuong trinh ham kich cho cac trigo va tdi thiéu hoa no.

= Sau day gioi thiéu thuat toan xac dinh phuong trinh 16i vao kich cho cac
trigo tir @6 hinh trang thai.

= Ddi véi trigo Qi bat ky su thay doi trang théi tir Qi dén Qki chi c6 thé co
4 kha nang.

Bai giang Pién tir so

= céc cung biéu dién sy thay doi tir dén dwoc

ky higu nhu sau: O——0 | o——0
= 0 01a(0) o
- 1-51(lal) ;
= 011a(2 O+——0
= 15001a(3). |

= Thugt todn xac dinh phwong trinh 16i vao kich
cho trige Qi logi D. QM =D,

Di :Qin+1
= = tuyén tat ca cac cung di t6i dinh ¢ Qi = 1.

= =Y céc cung loai (2), ké ca khuyén tai dinh d6
tirc la cung loai 1

= => 1) va()
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Vidu

= Thiét ké by dém dong b c6 Md =5

@

0] |
Q<—O Bdang 5-16. Bang ma hoa trgng thai
Hinh 5-38. Ba‘%nh trang thai 0 000
AN R I R
100 4 Lkt oof
\
Bdng 5-17. Bang chuyén dai trang thai Bdng 5-18. Bang Céc no tim ham ra
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011 3 2 010

Vi

du dung trigo D

Nhin vao do hinh trang thai ta thay: Q3 = 1 tai dinh (4), Q2
= 1 tai dinh (2), (3), Q2 = 1 tai dinh (1), (3).

D3 =Y Cac cung di dén dinh (4) = (3) = QQ,Q,

D2 = ¥ Cac cung di dén dinh (2), (3) = (1) + (2) = ©Q,Q+Q, Q,Q

D1 =¥ Céc cung di dén dinh (1), (3) = (0) + (2) = 2,Q,Q,+Q, Q,Q,

Tir d6 ta 1ap bang Cac nd dé toi thiéu hda ham Di
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VidutrigoD

Q2Q: Q2Q1
Qa\_00 01 11 0 Q:\_00 01 11
of 0o |0 [/1\]o0 ol o |/2N| o |71\
I \ [ \ | \
0 T T ] T T
1 0 X ‘\x /' X 1 0 ‘\5/ X ‘\\x,/
rd T <
D3 = QQs D2:Q72'Q1+Q2'Q71:Q1®Q2
Q2Q1
Qs -\00 01 11 0,.... B?ng 5-20. B?ng Cac nd tim ham kich

- S~

0 X X X
Dlzal 63
D3 = Q2Q3

D2 = Q_zQs"'Qz Q_3:Q2 @Qs

Bai giang Pién tir so

= Pinh nghia hién twong chu ky:
= Hién tuong chu ky 14 hién twong tai mot to hop tin hiéu vao nao d6, mach
lién tuc chuyén tur trang thai nay sang trang thai khac theo mot chu ky
Kin.
= Nghia lIa trong qua trinh d6 khong cé trang thai nao on dinh.
= Do vay, khi thay déi tin hiéu vao khdng xac dinh dugc mach dang &
trang thai nao trong day trang thai noi trén.

) |
AN
= ;
X X+ X >
,, ,, OE\ >
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Hién twong chay dua trong mach khong PB

= Pinh nghia:

= Hién tuong chay dua trong mach khdng ddng bo 1a hién tuong: do tinh
khong dong nhat cua cac phan ti nhi phan ding dé ma hoéa trang théi, vi
mach hoat dong khdng dong b, khi mach chuyén trang thai tr Si — Sj
mach c6 thé chuyeén bien trang thai theo nhirng con duong khac nhau.

= Néu trang thai cudi ciing cta nhiing con duong dé 1a 6n dinh va duy nhat
thi chay dua khéng nguy hiém.

= Nguoc lai, chay dua nguy hiém 1a nhitng céch chuyén bién trang thai
khac nhau d6 cudi cling dan dén cac trang thai on dinh khac nhau, cé thé
toi trang thai khoa va khong thoat ra dugc.

Bai giang Pién tir so
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A A
Bo dém
= Pinh nghia : B§ dém la mt mach tuan tw tuan hoan c6 mét 16i vao dém
va mgt loi ra, mach c6 so trang thai trong bang chinh h¢ so dém (ky hi¢u

la Md).

= Duéi tac dung cia tin hiéu vao dém, mach sé chuyén tir trang thai trong
nay den mgt trang thai trong khac theo mét thir tw nhat dinh.

= Cirsau Md tin hiéu vao @ém mach lai tré vé trang thai xuat phat ban
dau.

= B dém dwoc dung rat nhiéu trong cac dung cu do lwang chi thi s6, cac
may tinh dién ti.

= Bat ky hé thong s6 hién dai nao déu sir dung cac b dém.

Xaro Xaro Xaro Xaro Xdio
X Xaro X Xaro X Xaro X Xaro X
— > —> » > - >
Y
Xan
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Phan loai b dém

= Theo sw chuyén doi trang thai:
= Bo dém dong bo (Synchronous): Cac trigo déu chiu tac dung diéu khién
ciia mot xung dong hd duy nhat

= Bo6 dém khong déng bo (Asynchronous) c6 trigo chiu tac dung diéu
khlen truc tiép cua xung dém dau vao, nhung ciing c6 trigo chiu tac dung
diéu khién cua xung & dau ra cua trigo khac .

= Theo hé sé dém
= B dém nhi phan
= Bo dém thap phan
= Bo6 dém N phan

= Theo xung dém
= B dém thuan (Up counter) hay con goi la bo dém tién
= B0 dém nghich (Down counter) hay con goi 1a bo dém IUi
= B dém thuan nghich

Bai giang Pién tir so




Mot so IC dém

TénIC M6 ta Pic tinh

7492 Gom 4 trigo JK méc thanh hai bo dém
khéng déng bo mod 2 va mod 6 doc 14ap.
7493 Gom 4 trigo JK mac thanh hai bo dém
khong dong bo mod 2 va mod 8 doc lap.
74190 | BO dém thuan nghich (UP/DOWN) thap Preset dong bo va khong Clear
phan
74191 | B dém thuan nghich (UP/DOWN) nhi Preset ¢6ng bo va khong Clear
phén 4 bit
74192 | B6 dém thuan nghich (UP/DOWN) thap Preset dong bo va Clear
phan
74193 | B dém thuan nghich (UP/DOWN) nhi Preset d6ng bo va Clear
phan 4 bit

74390 |  Gdm hai khéi giéng hét nhau, mdi khéi

goém 4 trigo JK mac thanh hai b dém

khoéng déng bo mod 2 va mod 5 doc lap

Bai giang Pién tir so

IC 74192, 74193

= Trong cac by dém nay, khi thirc hién @ém thuan thi xung Clock dwoc noi
véi CLK-UP, con chan CLK-DOWN dwgc néi véi logic 1; khi dém
nghich thi ngworc lai.

= Céac chan CARRY (nhé) va BORROW (muwon) c6 logic 1 va nd sé chuyén
mikc thap khi tran mic hoac dwéi mirc.

= Chan LOAD = 0 c6 thé nap dir liéu vao b dém.

Bai giang Pién tir so




1C 7490, 74390

N6 bao gom 4 trigo cung cap bd dém gom hai Mod dém: Mod 2 va Mod
5.

C4c bd dém Mod 2 va Mod 5 c6 thé dwec sir dung mot cach doc lap.

Trigo A thuc hién dém Mod 2, Trige B, C, D thuc hién dém Mod 5.

IC 74390 la ban kep (dual) caa 7490

OUTPUTS
2 OUTPUT —
Veg | 2A CLEAR 20p 2B 205 20c  20p

r N
16 15 14 13 12 1 0 9
________ —_—— e — == - = | Qg : Ogp ¢ Qp
| | CLEAR
A
| | T
—> —a> |
v
I [ b
I I —JCLEAR g
| | Qp A Qg Qe Qp
| |_ -|_ —I 1 2 3 |4 5 6 7 8
14 1 104 1B 18 1Gg 10p GND
—_— — CLEAR GUTPUT ——

0. (@ O~ N

1IC 7492, 7493, I1C 74293, 74393

= N6 bao gém 4 trigo cung cap bé dém gom hai Mod dém: Mod 2 va Mod
6 hoac mod 8.

= Trigo A thyc hién dém Mod 2, Trige B, C, D thuc hién dém Mod 5.

= Hoat dong cia nhirng bé dém nay giéng nhur IC 7490, chi khac 1a khong
c6 céc 16i vao 1ap va Mod 6 khong dém theo trinh tu nhi phan.

= Cé&c IC nay thwong khong ding 1am cac bé dém ma dung 1am b chia
tan N

Bai giang Pién tir so




Thiét ké by dém bat ky dung b dém van ning

= M@t s6 by dém co cac chan xéa (CLR), I16i nap dir liéu, chan RC (ripple
carry) ra co the lap trinh dwoc

= VD IC 74192, 74193

= Pé tim mot bo dém chia hét cho m thi dau vao nap P dwoc cho béi cong
thic: P=(16-m) (néu dung b dém hex) hodc =10-m néu dung b dém
thap phéan

= Khi b dém dém téi gia tri m thi ding gia tri nay dé néi vao chan CLR.
Nhiém vu ciia chan Clear |a gip bit 1 thi x6a vé 0. Néu sé bit 1 nhiéu hon
s6 chan Clear thi ta phai dung thém cong NAND (hoic cong AND) tly
miic tich cwc caa chan Clear

= Néu bo @ém khong bat dau tir 0 (VD dém tir n dén m) thi phai nap gia tri
n khi bat dau deém lai)

Bai giang Pién tir so

B# ghi dich

= C0 kha ning ghi (nhé) so liéu va dich thong tin (sang phai
hoac sang trai).

= Pwoc cau tao tir mét day phan tir nhé dwoc mic lién tiép véi
nhau va mét so cac cong logic co ban ho tro.

= Mudn ghi va truyén mét tir nhi phan n bit can n phan tir nhé
(n trigger)

Bai giang Pién tir so




Phan loai:

= Phan theo cach dwa tin hiéu vao va ly tin hiéu ra:
= Va0 ndi tiép, ra song song- SIPO (Serial Input, Parallel Output)
= Vao song song, ra song song — PIPO (Parallel Input, Parallel Output)
= Va0 ndi tiép, ra ndi tiép — SISO (Serial Input, Serial Output)
= VAo song song, ra néi tiép — PISO (Parallel Input, Serial Output):

= Phén theo hwéng dich:
= Dich phai, dich tréi, dich hai huéng, dich vong

= Phan theo dau vao:
= DAu vao don:
= PAu vao doi:

= Phan theo dau ra:
= Pau ra don:
= DAu ra doi:

Bai giang Pién tir so

Ung dung cia bé ghi dich

= nhé dir liu

chuyén dir liéu tir song song thanh nai tiép va ngwoec lai.

dé thiét ké by aém

tao day tin hiéu nhi phan tuan hoan

M@t so IC ghi dich (gido trinh DTS muc 5.9.4)

Bai giang Pién tir so




B6 ghi dich song song
= CA4c so liéu can ghi dwa vao D1, D2, D3, D4
= Khi c6 mét xung diéu khién ghi dwa téi 16i vao CLK, dir liéu
dwoc nap vao bd nhé song song va cho 16i ra song song Q1
Q2 Q3 Q4 = D1 D2 D3 D4.
= Muon cho dir liéu téi cac 16i ra, 16i vao “diéu khién ra” phai
bangl. .

Le, 4 Lz, 4
— = )
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Vao song song

n. N-
B6 ghi dich nol tiep
= ¢0 thé dich phai, dich trai va cho ra song song hoic ra noi
tiep
= mudn ghi noi tiép 4 bit can 4 xung CLK va cho ra & 16i ra
song song.

= CoOn dé lay so liéu ra ndi tiép can thém 3 xung nhip nira

Bai giang Pién tir so




Bo dém vong

v

L.

Bai giang Pién tir so

Bo dém vong

xoan (ma Johnson)

= & bd dém c6 sé bit 1 trong tir m& ting dan, sau d6 lai giam

dan.

= Twong tw c6 bo dém vong xoan tw khéi dong.

Bai giang Pién tir so




Thanh chét dir liéu (Latch)

= & mach logic s6 dwgc dung dé lwu trir trang thai sé (1 hoic 0) trong bd
lwu triv dix liéu.
= thwong dwec sir dung trong cac mach giao tiép Bus dix liéu, cac bd phan
A A a AN AAA manh A0 Lhiia
kénh, hop kénh, va trone o
o, 9, © ® @® @

D, D, D Dy i

Di LE OE O,
H L H . ; }
T ChD CP D CP D CP D CPD
L L L aa]|laa|laa] |[aa 00
Bang 5-64b. Bang chirc nang cua IC 74374 o, o | o5 o, 0
SNT4LS373 ¢ ©
@
_ D3 Dq D-_u DE\ \\D?
D, LE OE On —o | Ho D D D
H H L H g | Ak Al 3| m
G G G —‘ G G
L H L L l l { by 1
X L L Qo
X X H z Y Y
ang 5-64a. Bang chic nang cua IC 74373

NoI dung

r

Chwong 1: Hé dem
Chwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS
Chwong 4: Mach logic té hep
Chwong 5: Mach logic tuan ty
= Chwong 6: Mach phat xung va tao dang xung

Chwong 7: B§ nhé ban dan
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Mach phat xung va tao dang
Xung

Bai giang Pién tir so

No¢I dung

= Mach phat xung
= Mach dao dong da hai co ban cong NAND TTL
= Mach dao déng da hai vong RC
= Mach dao dong da hai thach anh
= Mach dao dong da hai CMOS

= Trige Schmit

= Mach da hai doi
= Mach da hai dgi CMOS
= Mach da hai doi TTL

= IC dinh thoi

Bai giang Pién tir so




Mach phat xung
= Mach dao déng da hai co ban cong NAND TTL
= Mach dao dong da hai vong RC
= Mach dao dong da hai thach anh

= Mach dao dong da hai CMOS

Bai giang Pién tir so

Mach dao dong da hai co ban cong NAND TTL (1)

= Cong NAND khi lam viéc trong viing chuyén tiép c6 thé k.dai manh tin hiéu dau vao. 2
cong NAND dwgc ghép dién dung thanh mach vong thi c6 bd dao dong da hai. V. 1a dau
vao dieu khién, khi ¢ mirc cao mach phét xung, va khi & mirc thap mach ngirng phat.

I

i1

= Néu céc cong | va Il thiét lap diém cong tac tinh trong
vung chuyen tiep va V = 1, thi mach sé phéat xung khi
dwgc noi nguon.

= Nguyén tic lam vigc ciia mach: o -— >° —°

= Gia st do tac dong caia nhiéu l1am cho V,, tang mét chut, 1ap
tic xuét hién qua trinh phan hdi duong (hinh 6.2a). Cdng | Hinh 6.1
nhanh chéng tro thanh thdng b&o hod, cong 11 nhanh chéng
ngét, mach budc vao trang thai tam én dinh. Lic nay, C1 nap T - ¢ - ¢ - T
dién va C2 phdng dién. ’_' T
= C1nap dén khi V,, tang dén ngudng thong V-, trong mach -
xUét hién qua trinh phan hdi duong (hinh 6.2b). Céng | Hinh 6.2a
nhanh chéng ngit con cong 11 théng bao hoa, mach dién
budc vao trang thai tam 6n dinh méi. Lac nay C2 nap dién
con C1 phong cho dén khi V,; biang ngudng théng VT 1am
xuét hién qua trinh phan hdi dwong dwa mach vé trang thai T — ¢ — ¢ — T
én dinh ban dau. r T

= Mach khéng ngung dao dong. Hinh 6.2b
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Mach dao dong da hai co ban cong NAND TTL (2)

= Gia sur do tac dong cua nhiéu lam cho V,; ting mot chdt,
lap tirc xuat hién qua trinh phan hdi dwong (hinh 6.2a).
Cong | nhanh chéng tré thanh théng béo hoa, cong 11 A
nhanh chéng ngat, mach budc vao trang thai tam 6n ‘
dinh. Lac nay, C1 nap di¢n va C2 phong dién.

Hinh62a [~ R TT N [N

= ] I N

\

= C1 nap dén khi V,, ting dén ngudng thong V-, trong
mach xuat hién qué trinh phan héi duong (hinh 6.2b). A
Cong | nhanh chéng ngét con cong 11 théng bao hoa, ‘
mach dién budc vao trang thai tam 6n dinh mai. Lic
nay C2 nap di¢n con C1 phdng cho dén khi V,; bang

ngudng thong VT lam xuat hién qua trinh phan hoi .
duong dwa mach vé trang thai 6n dinh ban dau. \ \ \‘
I R >

Hinh 6.2b ’_' e TTV” \'

Hinh 6.3
= Mach khéng ngtng dao dong.
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Mach dao dong da hai thach anh

= Pé co cac tin higu dong hd co tan sé chinh xac va c6 dd on dinh cao, cac
mach da hai trinh bay trén day khong dap &ng dwec. Tinh thé thach anh
thwong dwoc sir dung trong cac trudng hep nay. Thach anh cé tinh 6n
dinh tan so tot, h¢ s6 pham chat rat cao din dén tinh chon loc tan sé rat
cao.

= Hinh dwéi & mdt mach dao dgng da hai dién hinh sir dung tinh thé thach
anh. Tan so cia mach dao dong chi phu thugc vao tinh the thach anh ma

khong phu thudc vao gia tri cac tu dién va dién tré trong mach V
o1
I
R C R
—L 1
V

[ 1]

il IfDI Hd  rls
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Trige Schmit

= Xem giao trinh

Bai giang Pién tir so

Mach da hai doi

= Xem giao trinh

Bai giang Pién tir so




IC dinh thai (1)

Chan Chirc nang Chan Chirc nang s
1 Dét- GND 5 | piénap didukhién | °
2 Chan kich thich 6 Chéan ngudng
3 Pau ra 7 Pau phéng dién 2 3
4 X04 - Reset 8 Nguon - Vee ;

Bdng 6-1. Bang md ta chiic nang cua cac chén trong 1C

Mach dién 1C 555.

m U =
| -
| -
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Tao mach don on

= Khi chan 2 nhan kich thich (ndi dat), ta thay S~ s& lap Q g
Ién 1 va xung s& xuat hién ¢ 16i ra 3. Luc nay, Q~ =0 nén [T]
Q1 khoa. Tu C nap dién. Khi dién the trén tu (chan 6) vuot

qué 2/3Vcc thi R~ = 0, do d6 Q~ = 1. Xung 16i ra két thic, =
Q1 théng va tu C phdng rat nhanh qua Q1. Trang thai nay R[]
giit nguyen cho t6i xung kich thich sau (nén chon R1lsn 2 +—F L0 1 3
dé khong néng transistor Q1) 7 s
R
= D3 rong xung ra dugc tinh theo céng thac: T = 1,1RC -
. 1
= Tu C1 thuong chon bang 0,1uF va cé chic nang la tu loc
dé han ché nhiéu do nguon nudi gay ra.
* +V/CC
Kich
R —— ju thich
5 2/3Vce Dién thé trén tu
555 3|1 eRa C
7
Vi
e 2 Xung ra
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Tao mach dao dong da hai

= Chan 2, 6 va tu C duoc néi véi nhau, nén dién the
trén tu sé dicu khién dong thoi ca hai bo so ap. Neu
di¢n the nay vuot qua mirc ngudng 2/3Ve, thi xung
trén dau ra cia TG sé bi xoa. Nguoc lai, khi tu
phong xuong dudi mic 1/3 Vee thi xung ra lai dugc
1ap. Qua trinh nay s& tiep dién va cho mot chudi xung
o 1oi ra. 7

= Chu ki cua dao dong sé la:

T=Ty+Tp
= Ty la thoi gian nap va dwgc tinh theo cong thc:
TN =0,7C (R1+ RZ) +Vee P Vee

= T, thoi gian phong va bing: R[] = /\ #Vee | pign

7 e U3Vee | thé trén
TP _ O,7CR2 R, i 55 3l—eRra | e T S I N 0 tuC
21 5 l [ U_U_U_L Xung ra
= Nhuvay: T= 0,7C (R+ 2R,) +‘I c l fcl
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Tao mach dao dong — xung vuong

= Céc biéu thirc trén chi ra rang day xung .
ra chi vudng déu khi T, va T, bing 5
nhau, nghia Ia R, = 0. Diéu nay khong
thuc té, vi ldc d6 cuc C ciia Q, ndi truc
tiép voi Vee. Khi Q, dan dign xem nhu
nguon Vcce bi ngan mach. C6 thé can
bang T, va T, bang céac diode phu nhu R
chi ¢ hinh bén.

L

= Tan s6 dao dong caa chudi xung ra la: o *Vee
L4 R 8 4
= Dl
C(R +2R,) N "
6 3 —eRa
= V6i R1=R2 =R thi (c6 Diod): O S
0,7 Lo l L
f=er I 1

Hinh 6.
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Cau hol

= Thiét ké mach tao xung dung 555 cho cac tan sé 1Hz, 10Hz,
100Hz, 1KHz

Bai giang Pién tir so

NoI dung

Chwong 1: Hé dém

Chwong 2: Pai s6 Boole va cac phwong phap biéu dién ham
Chwong 3: Cong logic TTL va CMOS

Chwong 4: Mach logic té hep

Chwong 5: Mach logic tuan ty

Chwong 6: Mach phat xung va tao dang xung

= Chwong 7: B§ nhé ban dan

Bai giang Pién tir so




Bo nhé ban dan

Bai giang Pién tir so

No¢I dung

= Khai niém chung

DRAM

SRAM

Bd nhé co dinh — ROM

Bo nhé ban cé dinh

Mé rong dung lweng bo nho
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Khai niém chung

= Khai niém:
= B0 nhd 1a mot thiét bi ¢d kha nang luu trix thdng tin (nhi

phan). Muon str dung bo nhd, trude tién ta phai ghi dit liéu
va c4c thong tin can thiét vao no, sau do Ilc can thiét phai lay
dix liéu da ghi truéc d6 dé st dung. Tha tuc ghi vao va doc ra
phai dugc kiém soat chat ché, tranh nham 1an nho dinh vi
chinh xac tung vi tri 6 nhd va ngi dung caa né theo mot ma
dia chi duy nhat.

Bai giang Pién tir so

Khai niém chung

= Nhirng dac treng chinh caa b nhé
= Dung lugng cua b nho.

4 Dung luong b6 nhé 12 s6 bit thong tin toi da 6 the luu giit trong né. Dung
lwgng ciing co thé biéu thi bang so tir nhé n bit. Tar nhé n bit 1a's6 bit (n)
thong tin ma ta co thé doc hoac ghi dong thoi vao bo nho. Vi du: Mot bo nha
o dung luong la 256 bit; neu nd c6,cau tric dé co thé truy cap cung mot ltce
8 bit thong tin, thi ta ciing c6 thé biéu thi dung luong bd nhé 1a 32 tir nhé x 8
bit = 32 byte.

= Céch truy cap thong tin: C6 2 cach 1a truc tiép va gian tiép

@ Truy cdp truc tlep, hay con goi la truy cap ngau nhién (random access). O
cach nay, khong gian bo nhg dugc chia thanh nhiéu 6 nhg. M&i 6 nhé chaa
duogc 1 tir nhé n bit va cd mot dia chi xac dinh, ma hoa bang s6 nhi phan K bit.
Nhu vay, nguoi st dung co thé truy cap truc tlep thong tin 60 nhé c6 dia chi
nao do trong bd nha. Moi bo nhé ¢o k bit dia chi s& ¢6 2k 6 nhé va c6 thé ghi
duoc 2k tir nhd n bit.

@ Truy cdp tuan t (serial access) hay con goi 12 kiéu truy cap tuan tu. Céc dia
tir, bang tur, trong tr, thanh ghi dich...c6 kiéu truy cap nay. Cac bit thdng tin
duoc dua vao va Iay ra mot cach tuan tu.

= Toc do truy cap thong tin.

¢ Day la thong sb rat quan trong cua bo nhé. N6 dugc dac trung boi thoi gian

can thiet de truy cap théng tin.
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Khai niém chung — Phan loai b¢ nhé

BO NHO BAN DAN

B6 nhé ¢b dinh ROM B6 nhé ban cd dinh Bo nhé doc/viét
| |
[ | [ | !—‘—\
MROM PROM EPROM EEPROM| | SRAM DRAM

= Duwa trén thoi gian viét va cach viét, co thé chia thanh: b nhé cé dinh, bd nhé
ban cé dinh va b nhé doc/viét dum:

= B nhé c6 dinh ROM (Read Only Memory): ¢ ni dung dwoc viét sin mét lan.
= MROM: I loai ROM sau khi d3 duoc viét (bang mat na-mask) tir nha may thi khong viét
lai duoc nira.
= PROM la mét dang khac, cac bit cd thé duoc viét bang thiét bi ghi cua ngudi st dung
trong mot lan (Programmable ROM).

= B nhé co thé doc/ viét nhiéu 1an RAM (Random Access Memory) gém hai loai:
= RAM tinh-SRAM (Static RAM) thuong dugc xay dung trén cac mach dién tir trigo.

= RAM dong-DRAM (Dynamic RAM) dugc xay dung trén co sé nhé cac dién tich ¢ tu
dién; bo nhd nay phai dugc hoi phuc noi dung déu dan, néu khdng ndi dung sé mat di theo
su ro dién tich trén tu.

")
Bai giang Dién tir so @T

Khai niém chung — Phan loai b§ nheé

BO NHO BAN DAN

Bd nhd ¢d dinh ROM Bo nhd béan ¢b dinh Bo nhd doc/viét
| |
[ | [ | !—‘—\
MROM PROM EPROM EEPROM| | SRAM DRAM

= Girta ROM va RAM c6 mot I6p cac bo nhé dugc goi la EPROM (Erasable
PROM), dit liéu trong d6 c6 thé xoé dugc bang tia cuc tim va ghi lai duoc,
EEPROM (Electrlc EPROM), c6 thé x0a dugc bang dong dién. Cac loai nay
con duoc goi la bo nhé ban co dinh.

= Cac by nhé DRAM thuong thoa man nhiing yéu ¢ cau khi can bo nha cé dung
lwong 16n: trong khi d6 khi can c6 toc do truy xuat 16n thi phai dung cac bo
nhé SRAM c6 gia thanh dat hon. Nhu:ng ca hai loai nay déu ¢6 nhugc diém la
thudc loai “bay hoi” (volatile), thong tin s& bi mat di khi nguon nuéi bi ngat.
Do vay cac chuong trinh dung cho viéc khai dong PC nhu BIOS thuong phai
nap trén cac bd nhd ROM.
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Khai niém chung — To chic ciia b nhé

* B{ nhé thwong dwgc to chirc gom nhiéu vi mach nhé dwgc ghép lai dé co
do df‘:li tir va tﬁng so tir can thiet. Nhirng chip nhé dwoc thiet ke sao cho
c6 day du mot so chiwrc nang caa b nhé nhu:

= Mot ma tran nhé gdm céc 6 nhd, mdi 6 nhé tng véi mot bit nhé.
= Mach logic giai ma dia chi 6 nhé.

= Mach logic cho phép doc ndi dung 6 nho.

= Mach logic cho phép viét noi dung 6 nhd.

= Cac bo dém vao, bd dém ra va bo meé rong dia chi.

Bai giang Pién tir so

Cau tric co ban cta bo nhé ROM

= ROM bao gom 4 khdi co ban:

+ B9 nhé chwa cac 6 nhé va trong cac 6 nhé la cac tir nho.

+ Mach diéu khién tiép nhan céc tin hiéu vao tir kénh diéu khién.
+ B giai ma dia chi dung dé dinh vi 6 nhé.

+ Mach ra dung dé dwa ni dung 6 nhé téi céc thiét bj co lien quan can tiép nhan

ngi dung nay. ROM
Ag —— T
Kénh Bogidimadia| N Khoinhé
dia chi chi O nhé duoc dinh vi
AO A — — 11— — 7
! —— 3 [
! | I
: | [
| |
| |
| |
Kénh rCE, ' L ~—
dieu < CE, B¢ diéu khién |---- »{  Machra
khién | CE3
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B6 nhé

'°>

= MBbi 6 nhé nhi phan cé chirc ning leu gii mét trong hai trang thai 0 hosc 1.

=  Mé rong bo nhé

Bus diéu khién

A

Bai giang Pién tir so

A - o= ~ o ?
B6 giali ma dia chi
= B9 giai ma dia chi la giao di¢n gitra kénh dia chi va khéi nhé.
= NO c6 kha niang truyén rat nhiéu dia chi trén mat sé it dwong truyén.

= Dia chi nhi phan phai dwgc giai ma trwéc khi tac dong téi mang 6 nhé.

33 32 31 30
ﬂ_\ |
L/
23 22 21 20
13 12 11 10
o
L/
03 02 01 00

—%3) [ |

Cho phép d
0 phép doc
phep do A
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VD

;A
A0 - A6 DPém vao

Hinh 7-2. Vi du vé bg gidi ma cho ma trdgn ROM 128 x 128

Bai giang Pién tir so

Mach ra caa bo nheé

= Mach ra cé nhiém vu két néi dir liéu da chon véi kénh dir ligu vao Itc thich hep.

Bai giang Pién tir so

Tw bd
diéu khién




Mach diéu khién

= Mach diéu khién trong ROM c6 chirc ning kha don gian.

ROM
Ag — TR
Kénh B9 giai ma dia Khéi nhé
s o oo o —————
dia chi chi 6 nhé dugc dinh vi
AO A - — 1T 1= — 7
! —— ) [
| : [
| | -
| |
| |
| |
Ke‘nh CE; ___:
diéu { CE, B¢ diu khién [---- > Machra
khién | CE;3
D7\/ Do
Kénh
div lieu
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B6 nhé co dinh - MROM

1
Cac chip RAM khong thich hop cho cac chuwong trinh khoi U 7
dong do cac thong tin trén @6 b; mat khi tat nguon. Do vay ; Cacday
phdi dung @én ROM, trong d6 cac so ligu can luu trir duroc H A [ rang g
viet mot lan theo cach khong bay hoi dé nham gid duoc H
mai.

Cac day bit (j cot)

« MROM - ROM lap trinh theo kiéu mitng " Mromdedednom

= Puoc ché tao trén mot phlen silic theo mot s buéc xir ly nhu quang khic va
khéch tan dé tao ra nhitng tiép giap ban dan c6 tinh dan dién theo mot chleu
(nhu diode, transistor truong) Nguoi thlet ke dinh ro chuong trinh mudn ghi
vao ROM, thong tin nay duoc st dung de diéu khién qué trinh 1am mit na.
Hinh 7-6 1a mot vi du don gian vé so ¢ MROM duing diode.

= Ch giao nhau giira cac day tir (hang) va cac day bit (cot) tao nén mot phan tur
nhé (6 nhg). Mot diode dugc dat tai d6 (hinh ve) sé cho phép luu trit so li¢u
“0”. Nguoc lai nhitng vi tri khdng co diode thi s¢ cho phép luu trix sb ligu “1”.
Khi doc mét tir s licu thir i cia ROM, bo giai ma s¢ dat day tir do XUOng murc
logic thap, cac day con lai & muc cao. Do vay chi nhitng diode ndi véi day nay
duoc phan cuc thuan, do d6 né s& din l1am cho dién thé 15i ra trén cac day bit
tuong tng & muc logic thap, cac day bit con lai s& giit & muc cao.
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Bo nhé cé dinh — PROM

= PROM ciing gém c6 cac diode nhu & MROM nhung ching c6 mat day du tao
cac vi tri giao nhau giira day tir va day bit. Mdi diode duoc néi vai mot cau
chi.

= Binh thuong khi chua 1ap trinh, c&c cau chi con nguyén ven, ndi dung cua
PROM s& toan 1a 0. Khi dinh vi ¢én mét bit bang cach dat mot xung dién &
16i ra twong ¢ing, cau chi s& bi dut va bit ndy sé& bang 1. Bang cach d6 ta co
thé 1ap trinh toan bo céc bit trong PROM.

= Nhu vay, viéc 1ap trinh d6 c6 thé dugc thuc hién boi nguoi st dung chi mot
lan duy nhat, khong thé stra doi dugc.

Bai giang Pién tir so

PROM

= Hinh 7-11. PROM dung diode

MMM
MAMA

MAALA
HAMA
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Bo nhé ban cé dinh - EPROM (Erasable PROM)

= Sb lieu vao co thé duoc viét vao bang xung dién nhung dugc luu gitr theo kiéu khong bay hoi.
Do la loai ROM co the Iap trinh dugc va x6a duoc. Hinh 7- 7 chi ra cau trdc cia mét transistor
dung dé lam méot 6 nhé goi 1a FAMOST (Floating gate avalanche injection MOS transistor).

= Trong 0 nhé dung transistor nay, cuc ctra duoc ndi véi duong tir, cyc mang duoc ndi véi
duong bit va cuc ngudn dugc ndi véi ngUOn chuan duoc coi 1a nguon cho muc Ioglc 1, Khéac
véi transistor MOS binh thuong transistor loai nay con c6 thém moét ctra goi la cua noi
(floating gate); do la mét vung vat liéu duoc thém vao vao gitra I6p cach dién cao nhu ¢ hinh
7-7. Néu ctra noi khong co dién tich thi né khéng anh husng gi dén cuc cira diéu khién va
transistor hoat dong nhu binh thuong. Tac 1 khi day tir duoc kich hoat (cuc cira c6 dién thé
du:ong) thi transtor dén,qcuc mang va ngudn dugc ndi véi nhau qua kénh dan va day bit c6
muc logic 1. Néu ctra noi ¢0 cac dién tar trong d6 vai dién tich &m thi chdng s€ ngan truong
diéu khién cua cira cra va du dy tir dwoc kich hoat thi cling khong thé phat ra truong duu
manh v&i cuc cira diéu khién délam thong transistor. Lic nay dudng bit khéng duoc ndi voi
nguon chuan va 6 nhé coi nhu dugc giir gié tri 0.

o

@u

Hinh 7-7. C4u trdc cia mét EPROM

Bai giang Pién tir so

Bd nhé ban cé dinh - EPROM (Erasable PROM)

= Viéc nap cac dién tr vao viing cira ndi, tic 12 tao ra cac 6 nhé mang gia tri 0
duoc thuc hién baoi xung dién cd do dai ¢ 50 ms va do lon + 20 V dat gitra
cuc cura va cuc mang. Luc d6 nhiing dién tich mang nang luong 1on sé di qua
I6p céch dién giira dé va ctra ndi. Chung tich tu trong ving cira ndi va duoc
gitr & day sau khi xung 1ap trinh tat. D6 1a do ctra ndi dugc cach dién cao véi
xung quanh va cac dién tir khong con dua nang leong sau khi lanh di, dé c6 thé
vuot ra ngoai 16p cach dién d6 nira. Chang s€ duoc gitr & day trong mét thoi
gian rat dai (it nhat 12 10 nam).

Mang

Mang

= Pé x0a cac thong tin, tac 1a 1am mat céac dién tich dién ta trong viing caa noi,
phai chiéu anh sang tir ngoai UV vao chip nhé. Lic nay, nhitng dién ta hap
thu dug nang lugng va sé nhay 1én cac mtrc nang lugng cao va roi khoi cua
noi giéng nhu cach ma ching da tham nhap vao. Trong chip EPROM c6 mot
ctra s6 1am bang thuy tinh thach anh chi dé cho anh sang tir ngoai di qua khi
can xo4 so liéu trong bo nha.
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B6 nhé ban coé dinh - EEPROM (Electrically
Erasable PROM)

= Cira s6 thach anh cd gia thanh kha dit va khong tién lgi nén nhung nam gan day xuit hién céc chip
PROM c6 thé xo4 sé liéu bing phwong phap dién. Céu truc ciia 6 nhé giong nhw hinh 7- 8.

= Viéc nap cac di¢n tir cho cira ndi dwoc thuc hién nhu cach & EPROM. Bang mot xung dién twrong
dasi dai, cac dlen tich mang nang Immg cao dll‘O’C phat ra trong dé sé thAm qua I(fp cira Oxit va tich
tu trong cira noi. Pé xoa EEPROM, mét lép kénh mang méng Oxit giira vung cia néi trai xuong
duéi dé va cuc mang giir vai tro quan trong. Cac lép cach di¢n khong thé 1a ly twong dwoc, cac dién
tich c6 thé tham qua I(rp phan cach véi mat xac suit thap. X4ac suat nay tang lén khi bé day caa Io’p
giam di va dién the gitra hai dién cuc ¢ hai mat I6p cach dién tang Ién. Muén phong cac dién tich
trong vung cira noi mot dign thé (- -20 V) dugc dat vao cuc cira diéu khién va cuc mang. LUc nay cac
di¢n tir am trong cira ndi dwoc chay vé cuc mang qua kénh mang méng Oxit va so ligu luu gnr dwoc
x0a di. Piéu luu y la phai lam sao cho dong dién tich nay chay khéng qué lau vi néu khéng vung cira
nodi nay lai tré nén tich dién du’o’n@ lam cho hoat donqwCua transistor khéng dwgc trang thai binh
thwong (mic nhé 1) guen cra’ o

: Ciar digu khién: X

5 @

Dé ban dan loai p

Hinh 7-8. CAu trdc cia mot EEPROM
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RAM

= RAM co0 kha nang cho phép ghi lwu trir dir liéu thong tin
tam thoi trong mot thoti gian, sau do lai doc théng tin do de
tiep tuc xi ly khi can thieét nén no co tén la bo nhé doc/viet.

= Mot dac tinh quan trong khac cia RAM la cac dir liéu trong
RAM chi cé tinh chat tam thoi, dé bi xda khi mat nguon
nang lwong cap
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Cau truc khoi cia RAM

= RAM ciing c6 4 phan chinh nhw mo ta trén hinh 7-17. Piém
khac biét la:

=+ Mach diéu khién cia RAM phai c¢6 thém dau vao R/W diéu khién hai
qua trinh co ban trong thao tdc caa RAM: ghi di liéu théng tin vao né va
qué trinh xuat (doc) thdng tin da ghi.

= + Mach dau ra c6 kha nang kiém soét hai chiéu trugc khi cho phép giao
tiép vai kénh dir liéu. Qué trinh nay tuan theo nguyén tic: (d6ng bo véi
viéc diéu khién R/W) khi bo nhé dang doc thi khéng duoc ghi va nguoc
lai; trang thai thar ba c6 thé cho quyét dinh.
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C4u tric RAM

= Cau trac 4 khoi cia mét RAM c6 8 bit dir liéu va 8 bit dia
chi

Y

S I — |

- — — — |

—_—— — — -

—r
[
|
Y

Kénh B§ giai ma dia
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chi




Mach vao ra

-
o
2
-

Bus di¥ liéu
f_J_\
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RE Go
= A = R
Mach dieu khien
+ Khi ¢ ché do doc, xung R/W ¢ muc logic 1. Pong thoi cac tin hiéu cho phép chon

CE1, CE2 dugc kich hoat & mtc 1 nén ldc ndy RE = 1, tic Ia,ché dd doc duoc thiét
lap. Khi @6 tin hiéu = 0 nén tin hiéu cho phép ghi WE = 0 (cam ghi).

=+ Khi ¢ ché do ghi, xung R/W ¢ muc logic 0, = 1, dong thoi céc tin hiéu cho phép
chon CE1, CE2 duoc kich hoat & muc 1 nén luc nay WE = 1, tuc la nd & ché do ghi.
Khi @6 tin hiéu R/W = 0 nén tin hiéu cho phép doc RE = 0 (cam doc).

= + Tin hiéu tich cyc dong thoi CE1 = CE2 = 1 ¢ ca hai ché do doc va ghi phai duoc
chuyén cung ldc téi mang 6 nhé nham théng bao viéc xuat (khi doc) hay viéc nhap
(khi ghi) dir liéu téi dia chi 6 nhé da duoc mach giai méa chon.

=+ Khi tin hiéu CE1 . CE2 = 0 (c6 it nhat mot tin hiéu CE ¢ trang thai khéng tich cuc)
thi mach diéu khién & hinh 7-19 s& chuyén bo nhé sang ché do chd (Standby) bat chap
tin hi¢u R/W c¢ tich cuc hay khéng, ltc nay RE =0 va WE = 0.

g >

Bai giang Pién tir so




Transistor

bién cuc Clra

LG
= Cac 6 nhg duoc )gép xép theo hang va c@btr?ong mot ma tran nhé. Dia chi 6 nhé duoc
chia thanh hai phan: dia chi hang va cot. Hai dia chi nay duot dggowao bo dém mob- Méang
cach lan luot. Xt ly kiéu nay duoc goi 1a hop kénh, Iy do la dé giam kich thuéc bo
giai m, tic 1a giam kich thude va gia thanh vi WABH WS trinh don kénh dia chi nay
dugc diéu khién boi cac tin hieu RAS (Row Accés"$ifobe) va CAS (Column Access
Strobe). Be ban ¢

= Néu RAsS ¢ mirc tich cuc thap thi DRAM nhan duoc dia chi dit vao nd va st dung
nhu dia chi hang.

= Néueas ¢ muc tich cuc thap thi DRAM nhan duoc dia chi dit vao nd va st dung
nhu dia chi cot.

Bai giang Pién tir so

DRAM

= Mot 6 nhd cia DRAM gom c6 mét transistor treang MOS ¢6 tré 161 vao rat
I6n va mot tu dién C la linh kién luu trir mot bit théng tin twong tng vai hai
trang thai c6 hoac khdng c6 dién tich trén tu.

= Transistor hoat dong nhu mot cong tac, cho phép nap hay phong dién tich cua
tu khi thuc hién phép doc hay viét. Cuc cta (Gate) cua transistor dugc ndi voi
day hang (con goi 1a day ti-WL-Word Line) va cuc méang (Drain) duoc ndi
véi day cot (con duoc goi la day bit BL-Bit Line), cuc ngudn (Source) dugc
néi vai tu dién. Dién ap nap trén tu teong ddi nho, vi thé can sir dung khuéch
dai nhay trong mach nhg.

= Do dong ro cua transistor nén & nhé can duoc nap lai truéce khi dién ap trén tu
thap hon mot ngudng nao d6. Qué trinh nay duoc thyc hién nho mot chu ky
“lam tuoi” (refresh), khi dé dién ap trén tu duoc xac dinh (¢ trang thai 0 hay
1) va mirc dién ap logic nay dugc viét lai vao 6 nho.
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SRAM

= M@t 6 nhé cia SRAM giir thong tin béi trang thai caa mach trige. Thuat ngir
“tinh” chi ra rang khi nguon nubi chwa bi cit thi thong tin ciaa 6 nhé van dwoc
giir nguyén. Khac véi 6 nhé DRAM, & day 6 nhé trige cung cap mét tin hiéu so
manh hon nhiéu vi d& c6 cac transistor trong cac 6 nhé, chiing c6 kha niing
khuéch dai tin hiéu va do @6 co thé cap truc tiép cho cac dwong bit. Trong
DRAM, sw khuéch dai tin hiéu trong cac bé khuéch dai can nhiéu thoi gian va
do do thai gian truy nhap dai hon. Khi dinh dia chi trong cac trigo 6 SRAM,
cac transistor bo sung cho cac trige, cac b giai ma dia chi...ciing dwgc doi hoi
nhw ¢ DRAM.
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SRAM

= Nhw trong DRAM, cuc cira ciia transistor dwoc noi véi
dwong tir va cuc mang ndi véi cip dwong bit. Néu sé liéu
dwoc doc tir 6 nhe, khi dé bo giai ma hang kich hoat dwong
day tir WL twong &ng. Hai transistor T din va néi trigo nhé
véi ciip day bit. Nhw vay hai 16i ra Q va Q_ dwoc noi véi cac
dwong bit va céc tin hiéu dwoc truyen téi bd khuéch dai &
cudi dwong day nay. Vi dién thé chénh Iéch 16n nén xir ly
khuéch dai nhw vay sé nhanh hon trong DRAM (cé 10 ns
hoic ngan hon), do @ chip SRAM can dia chi cét sém hon
néu thoi gian truy nhap khong dwec giam. Nhu vay SRAM
khong can thuc hién phan kénh céc dia chi hang va cot. Sau
khi sé liéu on dinh, bd giai ma cot chon cot phi hop va cho
ra tin hiéu sé liéu téi bd dém so liéu ra va téi mach ra.
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SRAM

= Viét so liéu dwec thuc hién theo cach ngwoc lai. Qua b dém
vao va b giai ma cot, s liéu viét dwoc dit vao bo khuéch dai
phu hop. Cung ldc do b giai ma hang kich hoat dwong day
tir va 1am transistor T dan. Trige dwa so liéu dwec lwu triv
vao cip day bit. Tuy vay, bd khuéch dai nhay hon céac
transistor nén nd sé cap cho cac dwong bit mét tin hiéu pho
hop véi sb liéu viét. Do do, trige sé chuyén trang thai pho
hop véi s6 liéu méi hoic giir gia tri @4 dwec lwu trir phu
thudc vao viéc so liéu viét tring véi so liéu da lwu triv hay
khong.
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Bo nhé ban cé dinh - B nhé FLASH

= Trong nhiing nam gan day, mot loai bd nhé khong bay hoi mai da xuét hién
trén thi truong, thuong duoc st dung thay thé cho cac 6 dia mém va ciing
trong nhing may tinh. D6 12 b nhé flash. Cau tric cua chung co ban nhu
EEPROM, chi c6 16p kénh 6xit & cac 6 nhé mong hon. Do vay chi can dién
thé ¢ 12 V la co thé cho phep thyc hién 10 000 chu trinh x0& va lap trinh. Bo
nhé flash c6 thé hoat dong gan mém déo nhu DRAM va SRAM nhung lai
khéng bi mat sé liéu khi bi cit dién. Hinh 7- 9 chi ra so dd khéi cua no.

= Phan chinh 12 mang nhé bao géom cac 6 nhd FAMOST nhu dugc mé ta & muc
trén. Glong nhu SRAM, bd nh¢ flash khong don phan kénh dia chi. Cac bo
giai ma hang va cot chon mot duong tir va mot hoic nhiéu cap duong bit. S6
liéu doc duoc dua ra ngoai bo dém sb lidu 1/0 hoac duoc viét vao 6 nho da
duoc dinh dia chi boi bo dém nay qua cong 1/0. Xir ly doc duoc thuc hién voi
dién thé MOS thong thu:ong la 5V. Bé lap trinh mot 6 nhe, don vi diéu khién
flash dat mot xung dign the ngan ¢& 10 us va 12 \Vj ‘gay nén mot su choc
thung thac i vao transistor nhé dé nap vao cira noi. Mot chip nha flash 1 Mb
co the dugc 1ap trinh trong khoang 2 sec, nhung khac véi EEPROM vigc xoa
dugc thuc hién tirng chip mot. Thoi gian x0a cho toan bo bo nh¢ flash
khoang 1 sec. Xt ly doc, Iap trinh va xo& duoc diéu khién bai cac lénh ¢6 do
ﬂa' ﬁ byte dugc bo xur Iy viét vao cac thanh ghi lénh cia mach diéu khién

as
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Bo nhé ban cé dinh - B§ nhé FLASH

= Muc dich sir dung chinh caa b§ nho
flash 1a @é thay thé cho céc 6 dia mém
va & dia ceng dung lugng nhé. Do n6 13 Ve |_>
mach tich hep nén c6 wu diém lakich
thwéc nhé va tiéu thu ning lweng thap, WE—
khong bi anh hwéng cia va dap. Cac  CE—>
dia cirng chit rian dwa trén co sé cac by OE —>
nhé flash c6 lgi thé vé cong suit tiéu
thu ciing nhw gia thanh c6 dung lwong
téi vai Mbyte. Cac card nhé loai nay co
wu diém l1a khéng gap phai vin dé mat >
thong tin nhw treong hgp RAM CMOS
khi pin Ni-Cd bi héng. Theoi gian lweu ) E|,>
trir thong tin trong b nhe flash it nhat
la 10 nam, théng thwong la 100 nam,
in khoang thoi gian nay thi cac dia ::I ¢¢¢¢¢¢¢¢¢¢¢¢
mem va cirng d& bi héng roi. @

= Nhuwoc diém ciia by nhé flash 1 chi co >
thé xo4 theo kiéu 1an lwgt tirng chip —
hodc lan lwet timg trang. Hinh 7-9. So d6 bo nhé FLASH
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Bd nhé ban cé dinh - EPROM (Erasable PROM)

= Viéc nap cac dién tr vao viing cira ndi, tic 12 tao ra cac 6 nhé mang gia tri 0
duoc thuc hién baoi xung dién cd do dai ¢ 50 ms va do lon + 20 V dat gitra
cuc cura va cuc mang. Luc d6 nhiing dién tich mang nang luong 1on sé di qua
I6p céch dién giira dé va ctra ndi. Chung tich tu trong ving cira ndi va duoc
gitr & day sau khi xung 1ap trinh tat. D6 1a do ctra ndi dugc cach dién cao véi
xung quanh va cac dién tir khong con dua nang leong sau khi lanh di, dé c6 thé
vuot ra ngoai 16p cach dién d6 nira. Chang s€ duoc gitr & day trong mét thoi
gian rat dai (it nhat 12 10 nam).

Pia
chi

= Pé x0a cac thong tin, tac 1a 1am mat céac dién tich dién ta trong viing caa noi,
phai chiéu anh sang tir ngoai UV vao chip nhé. Lic nay, nhitng dién ta hap
thu dug nang lugng va sé nhay 1én cac mtrc nang lugng cao va roi khoi cua
noi giéng nhu cach ma ching da tham nhap vao. Trong chip EPROM c6 mot
ctra s6 1am bang thuy tinh thach anh chi dé cho anh sang tir ngoai di qua khi
can xo4 so liéu trong bo nha.
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Bo nhé ban cé dinh - B§ nhé CACHE

= Gitra CPU va bd nhg chinh bang DRAM, ngudi ta xen vao mot bo nhé
SRAM nhanh ¢é dung lugng nho bang 1/10 hoac 1/100 lan bd nhé chinh goi
la cache; dudi su dleu khién ciia mach diéu khién cache, b nhé nay sé luu
trit tam thoi cac sb liéu thuong duoc goi va cung cap né cho CPU trong thoi
gian ngan.

= Cache chira cac thong tin méi vira dugc CPU sir dung gan day nhat. Khi CPU
doc sb liéu n6 s& dua ra mot dia chi téi bo diéu khién cache. Sau d6 mét trong
hai qué trinh sau s€ xay ra:

= Cache hit: néu dia chi 6 da c6 san trong RAM cache.

= Cache miss: nguoc lai, néu dia chi d6 khong cé san trong RAM cache.

SRAM Cache H
CPU DRAM trong bd
nhé chinh

B diéu khién CACHE
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Mé rong dung leong bé nhé

= C&c vi mach nhé ban dan chi co dung lweng xac dinh. Muén
c6 bd nhé c6 dung lweng Ién hon, ta tim cach ghép nhiéu vi
mach nhé nham mét trong ba muc dich sau:
= Tang do dai nhé, nhung khdng 1am tang sé leong tir nho.
= Tang s6 lugng tir nhd nhung khéng 1am tang d6 dai tir nho.
= Tang ca sb lugng va do dai tir nho.
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Mé rong do dai tir

= Trén mdt chip nhé, c6 thé co A
dwoc 1 dén mot so hiru han A BUS dia chi
l6i ra, thwong la 4 hoic 8 bit. o J L

Muén c6 @9 dai tir I6n hon,
chang han tir 4 1én 8 hoic 16
bit, ta tién hanh ghép nhiéu RAM RAM
chip nhé nhw chi ¢ hinh 7-10 ' I
dbi véi RAM. Pbi véi ROM J
cach lam ciing twong tw, chi F
khéac trong trueong hep nay, co

thé khong c6 16i vao R/ W. D, <J L

g

BUS du lieu

L

D BUS dit liu

Hinh 7-10. So d6 mo rong do dai tr.
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Mé rong dung lwong (1)

= Mubn mé réng dung lweng, ta ciing ghép nhiéu chip lai véi nhau. Nhw
da biét, dung lweng c6 lién quan dén sé 16i vao dia chi (C = 2N x @9 dai
tir, véi N 12 s6 16i vao dia chi). Ci ting 1 chip thi can c6 thém mét 16i vao
dia chi.

= Khéc véi truong hep mé réng dé dai tie, khi mé réng dung lweng cac 16i
vao/ra dix liéu D va R/ dwec ndi song song. Mgt phan dung lweng dwoc
trir vao mdi chip. Sw phan chia nay dwa trén coe sé té hop dia chi vao va
16i vao diéu khién. Hinh 7-11 1a mét so' @6 vi du.

A A — A — A — A,
A Ic1 | cz2 IC3 | IC 4
L A, oK N ok > An oK — A, oK
NS
12 B giai |, [
ma vao |,
Ass 2ra4d
o]

Hinh 7-11. Phuong phap mé rong dung luong.
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Mé rong dung lwong (2)

= Dé thyc hign phép mé Ay, |A, |_CS |1Cmé | Khoing dia chi
rong ta phai sir dung mét
s6 16i vao dia chi danh 0| 0 [_Cs,| ICI |0000,-OFFF,
riéng cho b giai ma
(thwong 1a cac dia chi c6 0 | 1 |_CS,|ICH |1000,,- 1FFFq
trong sé cao). O so do
trén ta chon 2 dia chi A12 L] 0 ] CSy{ICHI 12000, - 2FFFyq
va A13 dé giai ma. Do d6
ta c6 thé nhan dwgc 4 gia L[ 1 [CS|ICIV |3000,-3FFF

tri ra twong wng. Cac gia

tri nay tac dong Ién cac 16i Ar——— A A, J A J A
BN R - A z 0 0
vao CS dé mé tuan tu cac Ic1 | |1Ic2| |ics| | ica
& CA s A
I(,: nr,]zo,'\ CacIc nho'vnay A 2k a 2k * Ay 2k > An 2k
c6 thé lam ROM hoac

chon. Tuan tw mé céc IC B gii |,
theo A12, A13 nhu chi ra Ay—s| MAVE0
& bing hoat dong sau. 5

RAM hoic ca hai la tuy A J [ [
2>

Hinh 7-11. Phuong phap mé rong dung luong.
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