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Chuang 2: Cac phan tif logic cd ban

©® Csc tham sb chinh
® Céc ho céng logic
© Giao tiép giita cic cdng logic

© Mbt sb luu y khi st dung IC sb
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Céc tham sb chinh Miic logic

2.1.1 Mdc logic
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2.1.1 Mdc logic

RHmax

Sv —+  Vhma —— ViHma Viimsx 4
49v ]E VRbimin
) .
Vihimia J— 3.5v
3v
24v. & Viumi
v A, R
Viima —f— L5V
) ' .
0.8v VLmax
.. v
ov . Olv VRLmax
Ho TTL Ho CMOS

e Mic logic 13 muc dién thé & ngd vio va ngd ra cla cong tuong Lrng véi
logic "1" va logic "0". Miic logic phu thudc dién thé& ngudn cung cip
ctia c8ng (Ve dbi véi ho TTL (Transistor Transistor Logic) va Vipp
ddi véi ho MOS (Metal Oxide Semiconductor)).

N <o HUAT SO



Lo
2.1.1 Mdc logic

, V,
v — Vhmax —— ViRimax Vibmx 41— T REfmax
49v VRitmin
4v
Vihimia J— 3.5v
3v
24v. & Viumi
v A, R
Viimax o 1SV
Iv
0.8v ViLmax
.. Ve
ov - Olv VRLmax
Ho TTL Ho CMOS

e Mic logic 13 muc dién thé & ngd vio va ngd ra cla cong tuong Lrng véi
logic "1" va logic "0". Mic logic phu thudc dién thé ngudn cung cip
ctia c8ng (Ve dbi véi ho TTL (Transistor Transistor Logic) va Vipp
ddi véi ho MOS (Metal Oxide Semiconductor)).

e Luu y: mic logic vao vuot qua dién thé ngudn cung thi c6 thé gay hu
héng cho cong.

N < HUAT SO



DG
2.1.2 Do chong nhiéu

e L3 muc nhiu I6n nhit tac déng téi ngd vao hodc ngd ra clia cong ma
chua lam thay déi trang thai von c6 cla né.
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DG
2.1.2 Do chong nhiéu

e L3 muc nhiu I6n nhit tac déng téi ngd vao hodc ngd ra clia cong ma
chua lam thay déi trang thai von c6 cla né.

Vu Vin
VRI
Cong 1 Cong 11
a) Tac dgng nhiéu khi mic ra cao b) Tac djng nhiéu khi mirc ra thip
= Anh hwéng ciia nhiéu cé thé phan ra hai trueong hop:
+ Nhiéu mirc cao: daura cong | lay lOglC H (hinh a), + Nhiéu mirc thip: dau ra cong I ldy logic L

dau ra cong 11 1a logic L, néu cac cong van hoat (hinh b), trong tur ta c6:
dong binh thuong. Khi tinh t6i tac dong cuia nhiéu:

VRmin + YNH 2 VWhimin < YNH 2 VWhmin = VRHmin VRumax + VAL SWimax - < VNL < Wimax — VRLmax

Véi cong TTL: Véi cong TTL:

VnL 22V =2,4V =-0,4V Vy £0,8V=0,4V =0,4V
Vi cong CMOS: Vi cong CMOS:

VaL 23,5V =-4,9V =-1,4V VaL £1,5V=0,1V =14V
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2.1.3 Hé so ghép tai K

e Cho biét kha ning ni dugc bao nhiéu ngd vao téi ngd ra clia mot
cdng da cho. Hé s6 nay phu thudc dong ra chia cong chju tai va dong

vao clia cdc cong tai & ca hai trang thai High va Low.

Céng chiu taiH Céc cong tai Cong chiu mlL Cic cong tai

a) Mirc ra ciia cong chiu tai la H b) Mirc ra ciia cong chiu tiila L

= Cong thirc tinh hé s6 ghép tai:
K, = ]RIL& 5 I, =1,6mA goi la don vi ghép tii (D,)

RL
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Céc tham sbé chinh Céng suét tiéu thu

2.1.4 Cong sult tiéu thu

+Vee +Vee
i Iecn l IecL
L H
H H H L
' '

Hinh : Hai trang théi tiéu thu dong cla céng logic.
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Céc tham sbé chinh Céng suét tiéu thu

2.1.4 Cong sut tiéu thu

+Vee +Vee
i Iecn l IecL
L H
H H H L
' '

Hinh : Hai trang théi tiéu thu dong cla céng logic.

e lccy - 13 dong tiéu thu khi ngd ra 1y mic High.
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Céc tham sb chinh Céng subt tiéu thu

2.1.4 Cong sut tiéu thu

+Vee +Vee
i lecn l IccL

ool ol
jas]
janflas)

Hinh : Hai trang thai tiéu thu dong cia céng logic.
e lccy - 13 dong tiéu thu khi ngd ra 1y mic High.

e lccr - 1a dong tiéu thu khi ng ra 1y mic Low.
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Céc tham sb chinh Céng subt tiéu thu

2.1.4 Cong sut tiéu thu

+Vee +Vee

i lecn l IccL

ool ol

Hinh : Hai trang thai tiéu thu dong cia céng logic.
e Iccy - 1a dong tiéu thu khi ngd ra I3y mitc High.
e Iccr - 1a dong tiéu thu khi ngd ra 13y mic Low.

e Theo théng k&, tin hiéu sb c6 ty 18 bit H/bit L khodng 50 %. Do dé,
dong tiéu thu trung binh /c¢ dugc tinh theo cdng thic:
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Céc tham sb chinh Céng subt tiéu thu

2.1.4 Cong sut tiéu thu

+Vee +Vee

i lecn l IccL

ool ol

‘ !
Hinh : Hai trang thai tiéu thu dong cia céng logic.
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Céc tham sb chinh Céng subt tiéu thu

2.1.4 Cong sut tiéu thu

+Vee +Vee

i lecn l IccL

ool ol

‘ !
Hinh : Hai trang thai tiéu thu dong cia céng logic.
e lccy - 13 dong tiéu thu khi ngd ra 1y mic High.
e Iccr - 1a dong tiéu thu khi ngd ra 13y mic Low.

e Theo théng k&, tin hiéu sb c6 ty 18 bit H/bit L khodng 50 %. Do dé,
dong tiéu thu trung binh /c¢ dugc tinh theo cdng thic:

lecc = (lcen + lect) /2

e Cbng subt tiéu thu trung binh clia mdi céng sé la: Py = Icc.Vece
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2.1.5 Tré truyén dat

e Tin hiéu di qua mét cBng phai mit mét khodng thdi gian, dugc goi 13
tré truyén dat.

Vao
Vao Ra
> TN e

— —
by TLH
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2.1.5 Tré truyén dat

e Tin hiéu di qua mét cBng phai mit mét khodng thdi gian, dugc goi 13
tré truyén dat.

Vao

Viao l: Ra
N S

e —
by TLH

e Tr8 truyén dat xdy ra tai c3 hai sudn clia xung ngd ra. Néu ky hiéu
tré truyén dat Gng vé6i sudn trudc 13t va sudn sau |3 t7py thi tré
truyén dat trung binh dugc tinh nhu sau:
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LT
2.1.5 Tré truyén dat

e Tin hiéu di qua mét cBng phai mit mét khodng thdi gian, dugc goi 13
tré truyén dat.

Vao

Viao l: Ra
N S

e —
by TLH

e Tr8 truyén dat xdy ra tai c3 hai sudn clia xung ngd ra. Néu ky hiéu
tré truyén dat Gng vé6i sudn trudc 13t va sudn sau |3 t7py thi tré
truyén dat trung binh dugc tinh nhu sau:

tp = (tTHe + tTin) /2
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2.1.5 Tré truyén dat

e Tin hiéu di qua mét cBng phai mit mét khodng thdi gian, dugc goi 13
tré truyén dat.
Vao

e

S P
UL

Vao l: Ra

—
TLH

e Tr8 truyén dat xdy ra tai c3 hai sudn clia xung ngd ra. Néu ky hiéu
tré truyén dat Gng vé6i sudn trudc 13t va sudn sau |3 t7py thi tré
truyén dat trung binh dugc tinh nhu sau:

tp = (tTHe + tTin) /2

e Thdi gian trd truyén dat han ché tin sb hoat déng clia cdng. Tr8 cang
[6n thi tan s6 hoat dong cuc dai cang thap.
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2.2 Cac ho cong logic

Ho DDL

Ho DTR

Ho RTL

Ho TTL

Ho MOSFET
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2.2.1 Ho DDL - Diode Diode Logic
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2.2.1 Ho DDL - Diode Diode Logic

e DDL Ia ho céng do céc diode ban din tao thanh.

Céng AND, OR 2 16i vao hg DDL:

+§V
R1

DI
AT f =
B.—“_‘
Cong AND
DI
A°—’*—‘D2 — f _
Be—p»+—¢ -

Rl .
E Cong OR

A

Q:D— f

Bing trang thai

thé hién nguyén 1y hoat dong cua cdc
cong AND, OR ho DDL

AND OR
Av) | Bwm | fv Av) | Bv) | fw
0 0 |07 0 0 0
0 3 |07 0 5 |43
3 0 |07 5 0 (43
3 3 |47 5 5 |43

Theo murc dién ap vao/ra
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2.1 Ho DDL - Diode Diode Logic
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:
e Mach dién don gian, d& tao ra cic c6ng AND, OR nhiéu ngd vio.

— Cho phép xay dung cdc ma tran diode véi nhiéu tng dung khéc
nhau.
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:

e Mach dién don gian, d& tao ra cic c6ng AND, OR nhiéu ngd vio.
— Cho phép xay dung cic ma trn diode véi nhiéu (ng dung khac
nhau.

e Tan sb hoat déng c6 thé dat cao bing cach chon céc diode chuyén
mach nhanh.
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2.1 Ho DDL - Diode Diode Logic
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:

e Mach dién don gian, d& tao ra cic c6ng AND, OR nhiéu ngd vio.
— Cho phép xay dung cic ma trn diode véi nhiéu (ng dung khac
nhau.

e Tan sb hoat déng c6 thé dat cao bing cach chon céc diode chuyén
mach nhanh.

e Cong subt tiéu thy nho.

e Nhugc diém:

o D& chbng nhiéu thap (Vg 16n).
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:

e Mach dién don gian, d& tao ra cic c6ng AND, OR nhiéu ngd vio.
— Cho phép xay dung cic ma trn diode véi nhiéu (ng dung khac
nhau.

e Tan sb hoat déng c6 thé dat cao bing cach chon céc diode chuyén
mach nhanh.

e Cong subt tiéu thy nho.
e Nhugc diém:
o D& chbng nhiéu thap (Vg 16n).

o Hé sb ghép tai nhé.
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2.1 Ho DDL - Diode Diode Logic

e Uu diém:

e Mach dién don gian, d& tao ra cic c6ng AND, OR nhiéu ngd vio.
— Cho phép xay dung cic ma trn diode véi nhiéu (ng dung khac
nhau.

e Tan sb hoat déng c6 thé dat cao bing cach chon céc diode chuyén
mach nhanh.

e Cong subt tiéu thy nho.

e Nhugc diém:
o D& chbng nhiéu thap (Vg 16n).
o Hé sb ghép tai nhé.

— D& cai thién d6 chbng nhidu, ta c6 thé ghép nbi tiép & mach ngd
ra mét diode. Tuy nhién, khi dé6 Vgy ciing bi sut di 0.6 (V).
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2.2.2 Ho DTL - Diode Transistor Logic
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2.2.2 Ho DTL - Diode Transistor Logic

o D& thuc hién chiic ning d3o, ta 6 thé du nbi tiép véi cic cdng DDL
mot Transistor hoat dong & ché dé khéa. Mach céng nhu thé dugc
goi A DTL.
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2.2.2 Ho DTL - Diode Transistor Logic
o D& thuc hién chiic ning d3o, ta 6 thé du nbi tiép véi cic cdng DDL
mét Transistor hoat déng & ché d6 khéa. Mach céng nhu thé duoc
goi A DTL.
e Vi du cic c6ng NOT, NAND thudc ho DTL

B < UAT SO



iDL
2.2.2 Ho DTL - Diode Transistor Logic

o D& thuc hién chiic ning d3o, ta 6 thé du nbi tiép véi cic cdng DDL
mot Transistor hoat dong & ché dé khéa. Mach céng nhu thé dugc
goi A DTL.

e Vi du cic c6ng NOT, NAND thudc ho DTL

+12V +12V  +25V +12V +25V
1k 4D
R1 F
Ao—j— Bo— Pt
R2
B o—j— Ao—Pt—
-12v -12v
3,9k
a) Cong NAND
-12v
b) Céng NOR

Hinh : DTL c¢8ng NAND va céng OR
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2.2.2 Ho DTL - Diode Transistor Logic

o D& thuc hién chiic ning d3o, ta 6 thé du nbi tiép véi cic cdng DDL
mot Transistor hoat dong & ché dé khéa. Mach céng nhu thé dugc
goi A DTL.

e Vi du cic c6ng NOT, NAND thudc ho DTL

+12V +12V  +25V +12V +25V
1k 4D
R1 F
Ao—j— Bo— Pt
R2
B o—j— Ao—Pt—
-12v -12v
3,9k
a) Cong NAND
-12v
b) Céng NOR

Hinh : DTL c¢8ng NAND va céng OR

7 Ve ‘)2
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2.2.3 Ho RTL - Resistor Transistor Logic
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2.2.3 Ho RTL - Resistor Transistor Logic

e La cic cbng logic dugc cAu tao bdi cic dién trd va transistor.
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2.2.3 Ho RTL - Resistor Transistor Logic

e L3 cic céng logic dugc cAu tao bdi cic dién trd va transistor.

e Hién nay ho RTL khéng con tdn tai, vi cac ho logic khic c6 cdng subt
tiéu thy nhd hon va dé chéng nhiéu cao hon.
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2.2.3 Ho RTL - Resistor Transistor Logic

e L3 cic céng logic dugc cAu tao bdi cic dién trd va transistor.

e Hién nay ho RTL khéng con tdn tai, vi cac ho logic khic c6 cdng subt
tiéu thy nhd hon va dé chéng nhiéu cao hon.

12V 5V 12V 5V

g\\; ﬂ 10k

12V 0V -12v 0V

Cong NOT ho RTL Cong NOR ho RTL
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.

e Miic logic thap tai ngd ra f gidm xubng khoang 0.2 V (bing dién thé
b3o hoa Uce cia @).
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.

e Miic logic thap tai ngd ra f gidm xubng khoang 0.2 V (bing dién thé
b3o hoa Uce cia @).

e Do IrHmax V3 Irimax cla ban d3n cé thé I6n hon nhiéu so véi diode nén
4 2 o R ~ A
hé s6 ghép tai clia cong ciing tang |én.
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.

e Miic logic thap tai ngd ra f gidm xubng khoang 0.2 V (bing dién thé
b3o hoa Uce cia @).

e Do IrHmax V3 Irimax cla ban d3n cé thé I6n hon nhiéu so véi diode nén
4 2 o R ~ A
hé s6 ghép tai clia cong ciing tang |én.

e Nhugc diém:
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.

e Miic logic thap tai ngd ra f gidm xubng khoang 0.2 V (bing dién thé
b3o hoa Uce cia @).

e Do IrHmax V3 Irimax cla ban d3n cé thé I6n hon nhiéu so véi diode nén
4 2 o R ~ A
hé s6 ghép tai clia cong ciing tang |én.

e Nhugc diém:

e \/i tdi cla cic cc“;ng 13 dién trd nén hé sb ghép tai cao hon so véi DDL
va RTL.

N < UAT 6
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2.3 Ho DTL - Diode Transistor Logic

e Uu diém:

e Trong hai trudng hop trén, nhd cic diode D,, D3 d6 chéng nhiu trén
ngd vao clia Q; dugc cdi thién.

e Miic logic thap tai ngd ra f gidm xubng khoang 0.2 V (bing dién thé
b3o hoa Uce cia @).

e Do IrHmax V3 Irimax cla ban d3n cé thé I6n hon nhiéu so véi diode nén
4 2 o R ~ A
hé s6 ghép tai clia cong ciing tang |én.

e Nhugc diém:

e \/i tdi cla cic cc“;ng 13 dién trd nén hé sb ghép tai cao hon so véi DDL
va RTL.

x \ .
e Tré truyén dat clla ho cong nay con 16n..

N < UAT 6
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2.2.4 Ho TTL - Transistor Transistor Logic
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Ho TTL
2.2.4 Ho TTL - Transistor Transistor Logic

o Mot sb mach TTL nhu sau:
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2.2.4 Ho TTL - Transistor Transistor Logic

o Mot sb mach TTL nhu sau:

a) Mach céng NAND.
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Ho TTL
2.2.4 Ho TTL - Transistor Transistor Logic

o Mot sb mach TTL nhu sau:
a) Mach céng NAND.
b) Mach c8ng OR.

B < UAT SO



Ho TTL
2.2.4 Ho TTL - Transistor Transistor Logic

o Mot sb mach TTL nhu sau:
a) Mach céng NAND.
b) Mach c8ng OR.

c) Mach céng collector dé ha.

B < UAT SO



Ho TTL
2.2.4 Ho TTL - Transistor Transistor Logic

e Mot sb mach TTL nhu sau:
a) Mach céng NAND.
b) Mach c8ng OR.
c) Mach céng collector dé ha.
d) Mach céng TTL 3 trang théi.

B < UAT 6



Ho TTL
2.2.4 Ho TTL - Transistor Transistor Logic

o Mot sb mach TTL nhu sau:

a) Mach céng NAND.
b) Mach c8ng OR.

)
)
c) Mach céng collector dé ha.
d) Mach céng TTL 3 trang théi.
)

e) Ho TTL cé diode Schotky (TTL + S).

B < UAT SO
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a) Ho TTL - Mach céng NAND.
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a) Ho TTL - Mach céng NAND.

e So db mach
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a) Ho TTL - Mach céng NAND.

e So db mach
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b) Ho TTL - Mach céng OR.
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b) Ho TTL - Mach céng OR.

e So dd mach TTL céng OR
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b) Ho TTL - Mach céng OR.

e So dd mach TTL céng OR

KY THUAT sb




He TTL
c) Ho TTL - Mach cong collector dé hé.
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He TTL
c) Ho TTL - Mach cbng collector dé hé.

e Cho ghép ndi truc tiép ngd ra clia cic cbng véi nhau.
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c) Ho TTL - Mach cbng collector dé hé.

e Cho ghép ndi truc tiép ngd ra clia cic cbng véi nhau.

o Khi hoat déng: ndi thém dién tré ganh tir collector dé hé dén duong
nguon.
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He TTL
c) Ho TTL - Mach cbng collector dé hé.

e Cho ghép ndi truc tiép ngd ra clia cic cbng véi nhau.

o Khi hoat déng: ndi thém dién tré ganh tir collector dé hé dén duong
nguon.

NAND
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He TTL
c) Ho TTL - Mach cong collector dé hé.
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He TTL
c) Ho TTL - Mach cbng collector dé hé.

e Nhugc diém cda ho cé‘;ng TTL c6 mach ra khéo kin 13 hé sb tai ngd ra
khong thé thay d8i, nén nhiéu khi gy khé khin trong viéc két nbi véi
ngd vao clia cic mach dién tir tAng sau. Céng logic collector d& hd
khic phuc dugc nhusc diém ndy.
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He TTL
c) Ho TTL - Mach cbng collector dé hé.

e Nhugc diém cda ho cé‘;ng TTL c6 mach ra khéo kin 13 hé sb tai ngd ra
khong thé thay d8i, nén nhiéu khi gy khé khin trong viéc két nbi véi
ngd vao clia cic mach dién tir tAng sau. Céng logic collector d& hd
khic phuc dugc nhusc diém ndy.

e M6t nhudgc diém cia céng logic collector hé la tin sb hoat déng cla
mach sé gidm xudng do phai sir dung dién trd ganh ngoai.
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ogic Ho TTL

d) Ho TTL - Mach c8ng TTL 3 trang thai
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d) Ho TTL - Mach c8ng TTL 3 trang thai

Q4

f :> Lbira Z cao
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He TTL
e) TTL - M&t so mach Transistor khac
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Céc ho céng logic [MElRmEN

e) TTL - M&t sb mach Transistor khéc

e Ho HTL (High Threshold Logic - vi mach sé mifc ngudng cao): st
dung ngudn 15 V d& ting kha ning chbng nhidu. Phii hop véi cac
thit bi didu khién cla cong nghiép (khdng can téc dé qué cao,
nhung can dé tin cly).
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He TTL
e) TTL - M6t so mach Transistor khac

e Ho HTL (High Threshold Logic - vi mach sé mifc ngudng cao): st
dung ngudn 15 V d& ting kha ning chbng nhidu. Phii hop véi cac
thit bi didu khién clia céng nghiép (khéng can téc dé qué cao,
nhung can dé tin cly).

e Ho ECL (Emitter Coupled Logic - vi mach sb ghép emitter): tbc db
hoat déng nhanh nhét, dung trong cc ting dung yéu ciu tbc dé cao.
Dic diém 13 thoi gian déng/mé ngﬁn, kh3 nang chiu tai 16n, tap 4m
ndi bd thip, miic tap 4m cho phép nhd, tiéu hao cbng sult 16n, mic
dién 4p ngd ra thay déi theo nhiét dé.
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He TTL
e) TTL - M6t so mach Transistor khac

e Ho HTL (High Threshold Logic - vi mach sé mifc ngudng cao): st
dung ngudn 15 V d& ting kha ning chbng nhidu. Phii hop véi cac
thit bi didu khién clia céng nghiép (khéng can téc dé qué cao,
nhung can dé tin cly).

e Ho ECL (Emitter Coupled Logic - vi mach sb ghép emitter): tbc db
hoat déng nhanh nhét, dung trong cc ting dung yéu ciu tbc dé cao.
Dic diém 13 thoi gian déng/mé ngﬁn, kh3 nang chiu tai 16n, tap 4m
ndi bd thip, miic tap 4m cho phép nhd, tiéu hao cbng sult 16n, mic
dién 4p ngd ra thay déi theo nhiét dé.

e Ho I2L - vi mach sb tich hop phun: miic d6 tich hop khodng 500
céng/lmmz. Dac diém: don gian, dién ap thap, dong cuc nhé, mac do
tich hgp cao, tbc do déng/mé kha thz,“ap, bién dé dién dp ngd ra nhé.
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2.2.5 Ho MOS FET
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cic loai c8ng logic. D3c diém chung va néi bac caa
ho nay la:
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cac loai céng logic. Dac diém chung va ndi bic cla
ho nay la:

e Mach dién chi bao gém cdc MOS FET ma khéng c6 dién trd.
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cac loai céng logic. Dac diém chung va ndi bic cla
ho nay la:

e Mach dién chi bao gém cdc MOS FET ma khéng c6 dién trd.
e D3i dién thé hoat dong rong, vao khoang +3 V dén + 15 V.
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cac loai céng logic. Dac diém chung va ndi bic cla
ho nay la:

e Mach dién chi bao gém cdc MOS FET ma khéng c6 dién trd.
e D3i dién thé hoat dong rong, vao khoang +3 V dén + 15 V.

e Thai gian tr8 16n, nhung céng subt tiéu thu rit bé.
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cac loai céng logic. Dac diém chung va ndi bic cla
ho nay la:

e Mach dién chi bao gém cdc MOS FET ma khéng c6 dién trd.
e D3i dién thé hoat dong rong, vao khoang +3 V dén + 15 V.

e Thai gian tr8 16n, nhung céng subt tiéu thu rit bé.

e Tuy theo loai MOS FET dugc st dung, loai ho nay dugc chia theo
cac loai sau:
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2.2.5 Ho MOS FET

e Ban din trudng (MOS FET) ciing duoc diing rAt phd bién dé xay
dung mach dién cac loai céng logic. Dac diém chung va ndi bic cla
ho nay la:

e Mach dién chi bao gém cdc MOS FET ma khéng c6 dién trd.
e D3i dién thé hoat dong rong, vao khoang +3 V dén + 15 V.

e Thai gian tr8 16n, nhung céng subt tiéu thu rit bé.

e Tuy theo loai MOS FET dugc st dung, loai ho nay dugc chia theo
cac loai sau:

a) PMOS

d) Céng truyén din
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Ho MOS FET
a) PMOS

N < UAT 6



Ho MOS FET
a) PMOS

e Mach dién clia ho c8ng ndy chi ding MOSFET ¢4 kénh d3n loai P.
Céng nghé PMOS cho phép san xuht cdc mach tich hap véi mat do
cao nhat.
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o105 7=
a) PMOS

e Mach dién clia ho c8ng ndy chi ding MOSFET ¢4 kénh d3n loai P.
Céng nghé PMOS cho phép san xuht cdc mach tich hap véi mat do
cao nhit.

o
A = %
Gl } Q1
s

Gl
I

Vi,
f=A

a) Cong NOT

b) Céng NOR

bién tro
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b) NMOS
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b) NMOS

o Mach dién clia ho c8ng ndy chi dung MOSFET c6 kénh d3n loai N.
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b) NMOS

o Mach dién clia ho c8ng ndy chi dung MOSFET c6 kénh d3n loai N.

VDD VDD

Hq, [HGI
£ f
¥ Q@ Q2 - Q3
A ::| A + | +
+ ®
B a) Cong NAND b) Cong NOR
VSS

VSS

KY THUAT sb




o105 7=
c) CMOS - Complementary MOS
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Ho MOS FET
c) CMOS - Complementary MOS

e Mach dién cda ho céng ndy st dung ca hai loai MOSFET kénh din P
va kénh din N. Bdi vay, ¢ hién tugng bu dong dién trong mach.
Chinh vi th& ma cong sult tidu thu clia hoc c8ng nay nhé, dic biét &
trang thai tinh 13 rit bé.
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Ho MOS FET
c) CMOS - Complementary MOS

e Mach dién cda ho céng ndy st dung ca hai loai MOSFET kénh din P
va kénh din N. Bdi vay, ¢ hién tugng bu dong dién trong mach.
Chinh vi thé ma cdng suat tiéu thu cla hoc cdng nay nhéd, dic biét &

trang thai tinh 13 rit bé.

£

Q3

Vop - S
- 3 G Q
|
EJ Ql DI
R
dq@ A
a) Cong NOT 4 ?_ b) Cong NAND
B

KY THUAT sb
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feliesTa)
d) Cong truyén dan
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? \ ~
d) Cong truyén dan
° Céng truyén din hay con goi I3 chuyén mach hai chiéu, né cung cip

trang thai chuyén mach bat/tit cho céc tin hiéu dién (s<,“> va tusong
tu).
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? \ ~
d) Cong truyén dan
° Céng truyén din hay con goi I3 chuyén mach hai chiéu, né cung cip

trang thai chuyén mach bat/tit cho céc tin hiéu dién (sf“) va tusong
tu).

e GOm c6 2 Transistor N-MOS va P-MOS kénh cam ting mic song
song.
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? \ ~
d) Cong truyén dan
° Céng truyén din hay con goi I3 chuyén mach hai chiéu, né cung cip

trang thai chuyén mach bat/tit cho céc tin hiéu dién (sé va tusong
tu).

e GOm c6 2 Transistor N-MOS va P-MOS kénh cam ting mic song
song.

° Ung dung: mach tao xung, mach dém, thanh ghi dich, vi x(r ly, bd
nhg, chuyén mach tuong tu ...
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? \ ~
d) Cong truyén dan
° Céng truyén din hay con goi I3 chuyén mach hai chiéu, né cung cip

trang thai chuyén mach bat/tit cho céc tin hiéu dién (sf“) va tusong
tu).

e GOm c6 2 Transistor N-MOS va P-MOS kénh cam ting mic song
song.

A

° Ung dung: mach tao xung, mach dém, thanh ghi dich, vi x(r ly, bd
nhg, chuyén mach tuong tu ...

Vio/Ra Ra/Vio

Dicu khién

a) Mach dién b) Ky hiéu
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Ect
e) ECL Emitter Coupled Logic
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Ect
e) ECL Emitter Coupled Logic

o D&i véi loai cc“;ng ndy, cuc E cia mdt sb ban din ndi chung véi nhau.
St dung céng nghé TTL nhung cau tric mach khac ho TTL.
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Ect
e) ECL Emitter Coupled Logic

o D&i véi loai cc“;ng nay, cuc E clia mét sb ban din ndi chung véi nhau.
St dung céng nghé TTL nhung cau tric mach khac ho TTL.

! t * 'L +Vee
D
R8
5 R6
Léi | € RS
vao Q8 ‘ Ra
./ Ldi ra
. - 7
A ¢ X OR -09V
Loi ra NOR
1,75V
-Vee =-5V -14Vv-12V Vao
@ Mach dign nguyenly b) D4 thi mirc vao/ra
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Giao tiép giifa céc céng logic

2.3 Giao tiép giita cic cc“;ng logic
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Giao tiép giifa céc céng logic

2.3 Giao tiép giita cic cc“;ng logic

2.3.1 Dic diém
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2.3 Giao tiép giita cac cong logic

2.3.1 Dic diém

2.3.2 Giao tiép giita TTL véi CMOS
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2.3 Giao tiép giita cac cong logic

2.3.1 Dic diém
2.3.2 Giao tiép giita TTL véi CMOS

2.3.3 Giao tiép gitta CMOS véi TTL
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Rl
2.3.1 Ddc diém ghép noi
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Rl
2.3.1 Ddc diém ghép noi

o D&i véi cdng TTL
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D diém ghép néi
2.3.1 Ddc diém ghép noi

o D&i véi cdng TTL

o Tht ca cac ngd vao cla céng TTL dé hé s& hoat déng nhu mic logic 1,
trudng hop nay goi la tha nbi ngd vao.
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D diém ghép néi
2.3.1 Ddc diém ghép noi

o D&i véi cdng TTL

o Tht ca cac ngd vao cla céng TTL dé hé s& hoat déng nhu mic logic 1,
trudng hop nay goi la tha nbi ngd vao.

o Khi khéng st dung mdt ngd vio ndo dé chia céng thi ta phai ndi né véi
dat hodc duong ngudn sao cho chiic ning clia cong khodng bi thay déi.
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D diém ghép néi
2.3.1 Ddc diém ghép noi

o D&i véi cdng TTL
o Tht ca cac ngd vao cla céng TTL dé hé s& hoat déng nhu mic logic 1,
trudng hop nay goi la tha nbi ngd vao.

e Khi khéng st dung mét ngd vao ndo dé clia cdng thi ta phai ndi né véi
dat hodc duong ngudn sao cho chiic ning clia cong khodng bi thay déi.

e Khéng dugc ndi truc tidp hai ngd ra cia hai cdng TTL véi nhau,
trudng hgp nay phai st dung cdng collector dé hé - OC.
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Rl
2.3.1 Ddc diém ghép noi
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D diém ghép néi
2.3.1 Ddc diém ghép noi

e D&i véi cdng CMOS.
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D diém ghép néi
2.3.1 Ddc diém ghép noi

e D&i véi cdng CMOS.
o Khéng dugc phép tha ndi cic dau vao khdng dugc st dung dén ma

phai ndi chiing véi dat hodc duong ngudn hodc ddu khac sao cho chiic
nang cla cong khdng bi thay doi.
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D diém ghép néi
2.3.1 Ddc diém ghép noi

e D&i véi cdng CMOS.

o Khéng dugc phép tha ndi cic dau vao khdng dugc st dung dén ma
phai ndi chiing véi dat hosc duong ngudn hodc diu khéic sao cho chiic
ning cha cdng khéng bi thay déi.

e Dién trd ngd vao cao sé gdy nén hién tugng tich tu hat tinh dién, dan
dén phat sinh dién thé c6 thé da I6n dé danh thing 16p dién méi giiia
cuc G va kénh dan. Do dé, ngudi ta ché tao |udi diode dién tré & ngd
vao nhim b3o vé& Transistor.
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D diém ghép néi
2.3.1 Ddc diém ghép noi

e D&i véi cdng CMOS.

o Khéng dugc phép tha ndi cic dau vao khdng dugc st dung dén ma
phdi n6i ching véi dat hodc duong ngudn hodc dau khic sao cho chiic
nang cla cong khdng bi thay doi.

e Dién trd ngd vao cao sé gdy nén hién tugng tich tu hat tinh dién, dan
dén phat sinh dién thé cé thé da I6n dé danh thing I16p dién mai giita
cuc G va kénh dan. Do d6, ngudi ta ché tao ludi diode dién trd & ngd
vao nham bao vé Transistor.

e Dién trd ngd ra thudng nhd nén téc d6 chuyén mach tuong déi nhanh.
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2.3.2 Giao tiép giita CMOS-TTL

<+
Tang dém v
Cung dién ap cung cép CMOS
Diéu khién "
CMOS Tai TTL

-

+ 12V +5V
Ting dém
Khéc dién 4p cung cap ll: CMOS
Diéu khién .
CMOS Tai TTL

Hinh : Giao tiép giita CMOS-TTL.
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2.3.2 Giao tiép gitta TTL-CMOS

Cung dién ap cung cip Khac dién ap cung cip

+5V + 12V
+5V

Diéu khién
TTL CMOS

Hinh : Giao tiép giita TTL-CMOS.
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Mét sb luu y khi sir dung IC s&

2.4 Giao tiép giita cic cc“;ng logic
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Mét sb luu y khi sir dung IC s&

2.4 Giao tiép giifa céc cc“;ng logic

2.4.1 Phan loai IC theo mat dd tich hop.
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Mét sb luu y khi sir dung IC s&

2.4 Giao tiép giifa céc cc“;ng logic

2.4.1 Phan loai IC theo mat dd tich hop.

2.4.2 Ky hiéu vo IC
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Mét sb luu y khi sir dung IC s&

2.4 Giao tiép giifa céc cc“;ng logic

2.4.1 Phan loai IC theo mat dd tich hop.
2.4.2 Ky hiéu vo IC

2.4.3 Déng vé IC
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Mét sb luu y khi sir dung IC s&

2.4 Giao tiép giifa céc cc“;ng logic

2.4.1 Phan loai IC theo mat dd tich hop.
2.4.2 Ky hiéu vo IC
2.4.3 Déng vé IC

2.4.4 So db chan mét sb IC TTL
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.

e SSI - Small Scale Integration: D& tich hop nhd, sb céng logic < 10.
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Mbét sb luu y khi st dung IC s&6 [EIERNEEINIG

2.4.1 Phan loai IC theo mat do tich haop.

e SSI - Small Scale Integration: D& tich hop nhd, sb céng logic < 10.

e MSI - Medium Scale Integration: D& tich hgp trung binh, 10 < sb
cong logic < 100.
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.

e SSI - Small Scale Integration: D& tich hop nhd, sb céng logic < 10.

e MSI - Medium Scale Integration: D$ tich hgp trung binh, 10 < sb
cong logic < 100.

e LSI - Large Scale Integration: D& tich hop 16n, 100 < sb céng logic <
1000.
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.

SSI - Small Scale Integration: D6 tich hop nhd, sé céng logic < 10.

MSI - Medium Scale Integration: D6 tich hgp trung binh, 10 < sb
cong logic < 100.

LSI - Large Scale Integration: D& tich hop 16n, 100 < s& c8ng logic <
1000.

VLSI - Very Large Scale Integration: Db tich hop rat 16n.
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.

e SSI - Small Scale Integration: D& tich hop nhd, sb céng logic < 10.

e MSI - Medium Scale Integration: D tich hgp trung binh, 10 < sb
cong logic < 100.

e LSI - Large Scale Integration: D& tich hop 16n, 100 < sb céng logic <
1000.

e VLSI - Very Large Scale Integration: D6 tich hop rat 16n.

e ULSI - Ultra Large Scale Integration: D6 tich hgp cuc I6n.
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Mbt s6 luu ¥ khi sir dung 1C s6 [IEHRIETRIG

2.4.1 Phan loai IC theo mat do tich haop.

e SSI - Small Scale Integration: D& tich hop nhd, sb céng logic < 10.

e MSI - Medium Scale Integration: D tich hgp trung binh, 10 < sb
cong logic < 100.

e LSI - Large Scale Integration: D& tich hop 16n, 100 < sb céng logic <
1000.

e VLSI - Very Large Scale Integration: D6 tich hop rat 16n.
e ULSI - Ultra Large Scale Integration: D6 tich hgp cuc I6n.

e SLSI - Super Large Scale Integration: D3 tich hgp siéu I16n.
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Mbt s6 luu y khi sir dung 1IC s6 ISANTRGEG

2.4.2 Ky hiéu vo IC
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Mbt s6 luu y khi sir dung 1IC s6 ISANTRGEG

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy o4 XXX,
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Mbt s6 luu y khi sir dung 1IC s6 ISANTRGEG

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy o4 XXX,

e Hai chit cai dau: tén hing san xult.
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Mbt s6 luu y khi sir dung 1IC s6 ISANTRGEG

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy .4 XXX,

e Hai chit cai dau: tén hing san xult.

e Hai chit cai giita: dic diém cAu tric va tinh ning
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Mbt s6 luu y khi sir dung 1IC s6 ISANTRGEG

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy .4 XXX,

e Hai chit cai dau: tén hing san xult.

e Hai chit cai giita: dic diém cAu tric va tinh ning

e Chir céi cudi: két cau vo.
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Mét sb luu y khi sir dung IC s6 SANIRCAE

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy o4 XXX,

Hai chit c4i ddu: tén hing san xut.

Hai chif cai giita: dic diém cAu tric va tinh ning

e Chir céi cudi: két cau vo.

Céc diu "x" 13 tap hop tir 0 dén 999, cho biét chiic ning logic clia
IC.
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Mét sb luu y khi sir dung IC s6 SANIRCAE

2.4.2 Ky hiéu vo IC

TTL CMOS
.74 . .xxx. :mucdichthwongmai |..14..xxX.
..54 .. xxx. :mucdich quan sy o4 XXX,

Hai chit c4i ddu: tén hing san xut.

Hai chif cai giita: dic diém cAu tric va tinh ning

e Chir céi cudi: két cau vo.

Céc diu "x" 13 tap hop tir 0 dén 999, cho biét chiic ning logic clia
IC.

e Vidu: SN 74 LS 00.
A  THUAT 5



Mbét sb luu y khi sir dung IC s&6 [ETEAlE

2.4.3 Doéng vo IC

e 3 Phuong phép: T05, déng vé dang hép, DIP (hai hang chén song
song).
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Mbt sb luu y khi sir dung 1C s6 [ErRvAle

2.4.3 Doéng vo IC

e 3 Phuong phép: T05, déng vé dang hép, DIP (hai hang chén song
song).

o DIP: ph bién nhit, 1& I3p rdp va st dung. Thudng hay gip: SSI(6,
14, 16 chan), MSI (14, 16, 24 chan), LSI (24, 28, 40 chan).
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Mbt sb luu y khi sir dung 1C s6 [ErRvAle

2.4.3 Doéng vo IC

e 3 Phuong phép: T05, déng vé dang hép, DIP (hai hang chén song
song).

o DIP: ph bién nhit, 1& I3p rdp va st dung. Thudng hay gip: SSI(6,
14, 16 chan), MSI (14, 16, 24 chan), LSI (24, 28, 40 chan).

e Loai IC ph8 bién nhit 13 hinh chif nhat, hinh vudng hodc hinh tron.
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Mbt sb luu y khi sir dung 1C s6 [ErRvAle

2.4.3 Doéng vo IC

e 3 Phuong phép: T05, déng vé dang hép, DIP (hai hang chén song
song).

o DIP: ph bién nhit, 1& I3p rdp va st dung. Thudng hay gip: SSI(6,
14, 16 chan), MSI (14, 16, 24 chan), LSI (24, 28, 40 chan).

e Loai IC ph8 bién nhit 13 hinh chif nhat, hinh vudng hodc hinh tron.

1 14
—fov |- o
7 8
B S e

Hinh : Kiéu hinh dang IC.

N < UAT 6
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2.4.4 So db chan mét sb IC TTL

N < UAT 6



So db chan IC
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2.4.4 So db chan mét sb IC TTL
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Hinh : Kiéu hinh dang IC.

N < UAT SO
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