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Chuong 2

- 1. Cac loai diod
* Diod chinh luu
* Diod cao tan, tich séng
* Diod Schokley
* Diod Zener
* Diod bién dung
* Diod quang
* LED, Optron
* Diod héng ngoai
* Diod LASER

1. Diod chinh lvu

= Pién thé 16n

* Dong dién 16n Z§

Nén diod chinh luu :

> Tiép xic mit

> Hoat dong & tan so thap (ha tan)

St dung diod can tham khio bing Data:
Poss Ievts Irnis Vers CpoCrs Finas T

max? max




2. Diod cao tan

Reverse Bias Breakdown

m Zener BD
o Highly doped pnjct with smal
depletion width w
o Eislarge due to smal w,~ 108
e

° wm_cre,asels-tfﬁl-h' rev-erse'bias-.:ﬁm
the potertial energy barrier o
decreases

o Tunneling through o (¢ < ~10% cm
for tunneling) - require » ~10'7 crrr®
doping for Si

8 Yo ~d 5V for Si
o Smallerer Ugbw_ith Tincrease
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4. Diod Zener

= Tao dién thé€ 6n dinh (4p dung hiéu tng huy

thac).

= MO6i diod zener c6 tri s& Vz khdc nhau 3,3 V;

3,9V;5,1V;5,6V;6,8V;7,5V; 10V; 12V... (tuy

theo céch ché€ tao va mat do pha).

Khi st dung phdi tudn theo Datasheet:

I, <1, <1y

P, =V, <Pyy

DPiic tuyén Diod Zener

P,v=Vzlzy,

Izk < 1z< 1,

Izk

Iz

Iz,
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5. Diod bién dung (Varicap Diod; Varactor)

» St dung dién dung chuyén ti€p khi phan cuc nghich néi
pn.
* Dién dung diod bién dung:

c:(0) -
CT=(1+TV_RJ,, %S

V s

Thudng n=1; C;(0)dién dungtai V=0V

Ap dung trong cdc mach:
> Dao dong cdng hudng, mach diéu hgp trong TV, Radio
> Mach diéu khién tir xa
» Mach chon dai ty dong

Net Space
Charge Density M Diode voltage = -V,

dQ = Incremental charge

eN, :
d ,
EB@@ @Q;%/ Diode voltage = -(V,+dV,)
X

02 \e/
(2) § ) Po\e.

Space charge region

-eN,

M dep

(10-10%) pF/mm?
_—4 Forward
<>

= Diode Voltage
0y

o

(b)

Fig.6.12: The depletion region behaves like a capacitor. (a) The
charge in the depletion region depends on the applied voltage just as
in a capacitor (b) The incremental capacitance of the depletion region
increases with forward bias and decreases with reverse bias. Its vaue
is typically in the range of picofarads per mm2 of device area.

From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca
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3. Diod Schottky

» Ti€p gidp kim loai- ban dAn—>bic tudng
aAm va hat tadi néng ds

= Rio th€ thip 0,25 V

= Thdi gian tich trir khong ddng ké t.=0

» Thai gian hdi phuc bé

» Dién dung tich trit vai phan mudi pF

St dung trong cdac mach giao hodn, mach

logic, mach s6, mach tan s6 cao 20 GHz.

6. Diod quang (thu quang) - Photodiode
= Ap dung hiéu ¥ng quang — dién cta cic vat
li€u Si, GaAs...
= Chuyén ddi 4nh sdng thu dugc tir bé mit trong
sudt thanh dong dién khi diod phan cuc nghich.
= M6i diod chi thu dudc mot bifc xa nhat dinh.
St dung trong ciac mach:
» Bao dong
» Po cutng do sang

X

/\/ /()
» Dém san pham
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EHPs

e

ph

Fig. 6.51: Photogenerated carriers within the volume Lj, + W+ L,
give rise to a photocurrent 7. The variation in the photegenerated

EHP concentration with distance is also shown where « is the
absorption coefficient at the wavelength of interest.

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca

Neutral Neutral
n-region E, p-region
E Drift é Diffusion
Long A F EE—
N ———
Medium A -e O Back
TN T @D—— electrode
Short A /\/\/_)9 :
@
Finger -
electrode

Depletion
region

W ¢,

-+

Fig. 6.49: The principle of operation of the solar cell (exaggerated
features to highlight principles)

From Principles of Electronic Materials and Devices, Second Edition, $.0. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca
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7. Diod phat quang (LED)

= Ap dung hi€éu tng di€n quang
= LED phat sdng khi phan cuc thuan
= M6i LED phdt mot bic xa nhat dinh tuy theo
vat liéu ché tao va chat pha:
GaAs budc séng=0,77-0,88 do

Al,Sb =0,65

GaAsP dé
GaPZn hd phich
GaAsS =0,57-0,58 vang
GaPN2 =0,55-0,56 luc

Fig. 6.44: A schematic illustration of one possible LED device
structure. First n* is epitaxially grown on a substrate. A thin p layer
is then epitaxially grown on the first layer.

From Principles of Electronic Materials and Devices, Second Edition, S.0. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca




— Ec _____ _ EN
Eg —\_A> J\/a—)
(a) GaAs, Py < 0.45 (b) N'doped GaP

Fig. 6.45: (a) Photon emission in a direct bandgap semiconductor.
(b) GaP is an indirect bandgap semiconductor. When doped with
nitrogen there is an electron recombination center at EN. Direct
recombination between a captured electron at Ey and a hole
emits a photon.

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca

Mach LED

LED dinc6: Vp=1,6V-2.2V; Iy=5-30mA

Chon trung binh: V, =2V va I, = 10 mA

Mach c6 dién ré Ry ndi v6i LED v6i ngudnVee,cdch tinh tri Ry tuy
theo tri s6 ngudn Vcc:

V..e= Rplp*+V p=

Vce
R = Vec=V oo R,
I I
Vee =5V 2 Rp =200 Ohm  Chon 270 hodc 330 Ohm
=9V =700 Ohm Chon 680 A% §
=12V = 1000 Ohm

9/28/2018



D D

@

p——

~ 0.2 pm

Electrons in CB, No bias

Ep ld4eV.._ 1.l |- E,
E, £
(b)
E, Holes in VB
With forward bias
©)

Fig. 6:46: (a) A double heterostructure diode has two junctions which
are between two different bandgap semiconductors (GaAs and
AlGaAs). (b) A simplified energy band diagram with exaggerated
features. £F must be uniform. (¢) Forward biased simplified energy
band diagram. (d) Forward biased LED. Schematic illustration of
photons escaping reabsorption in the Al1GaAs layer and being emitted
from the device.

From Principles of Electronic Materials and Devices, Second Edition, S.O0. Kasap (® McGraw-Hill, 2002)
http://Materials.Usask.Ca

Current

Ge Si GaAs

~0.1 mA

0 02 04 06 08 1.0

Fig.6.4: Schematic sketch of the I-V characteristics of Ge, Si

and GaAs pn Junctions

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca
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LED 4p dung trong cdc mach:

= Chi bdo, hién thi

= LED 7 doan trong cic mdyphat, mdy do...

Diod phét — thu hong ngoai

» La nhitng diod phat- diod thu quang vdi biic xa
trong linh vuc hdng ngoai.(budc séng
khodng1.000nm)

> Pugc st dung trong cdc mach bdo dong, diéu

khién, phat — thu, dit liéu c6 tinh bio mat.

8. Diod LASER
= Diod khuéch dai 4nh sidng bing bifc xa clia phit xa
kich thich (Light Amplication by Stimulated
Emission of Radiation — LASER).
= Gi6éng nhu diod ndi nhung c6 thém bd phan lam ddo
va cOng hwdng tao ra 4nh siang k&t hdp cé cirong do
16n va biic xa thanh chum tia tip trung rit nho.
= Ap dung trong thong tin sdi quang, kénh khong gian
(khong day), trong cic may CD, VCD, DVD, mang

may tinh, ...

10



Current Optical cavity
Dielectric mirror COr}talmng
active layer
Polished face

Dielectric mirror

%L N t Fabry-Perot cavity
N ., o
Length, L I E

. I
Height, H Width W Diffraction

limited laser beat

Fig. 6.56: A semiconductor lasers have an optical cavity to
build-up the required electromagnetic oscillations.

From Principles of Electronic Materials and Devices, Second Edition, S.O. Kasap (© McGraw-Hill, 2002)
http://Materials.Usask.Ca

B§ ghép quang (Optrons; Optoisolators; Optocouplers)

= Ghép ndi LED va linh kién thu quang vao chung trong
mot v4 kin nhim truyén tin hiéu c6 tin bdo mat hoic c6
dd cdch ly dién tot hon bién th€ ( 10" Ohm; 7.500V ),
tranh nhiéu dién tir xen vao tin hiéu, dit liéu truyén di.

= Cadc linh kién thu quang 1a : diod, transistor, FET, SCR,
DIAC, ... quang

= LED }%2‘{ Diod quang (thu); photodiod

9/28/2018
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Tunnel diode

& Degenerate doping:n=M, p - Megative dynamic resistance

=M, — E above E, or helow E, (dvrdl) region : type i
i abd bt jinehon negati e resistance, voltage

: 3 controlled neg resistance
# Tunnel diode operation e
: : @ Applications
- %ery high dopings —small e P
depletion width & high electric - Switching, oscillation,

field = tunneling with small amp.l'rficatinn s ’
forward o reverse hiasing - Motime delay of diff ar drift of
tunneling —high speed

circuits
- Defect : low current aperation
|
3 b E Tugneling  Diffusion
c
N : v
= o=
d 2

Cac mach diod

I. Mach chinh luu

1. Chinh luu ban ky( H.1)
0 II

211
D
e
+ ar
i voDC RL
= Vpsinwt
Oe O

9/28/2018
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Cac cong thuc

A= L 1Py sin wtd (o) =
VLDC_TIOVi —27[!0 V ,sin wtd (wt) =

= &{Jj sin wtd wt + Jjﬂ Oda)t} =

27
Vp T Vp Vp
= ——{—Ccos wt =—l+1;=—-=
27z{ ‘0} 272{ } Vs
%
VLDC:7p209318Vp:0745VLhd
V
VLDC:7p:Oa318(Vp V b)

2. Chinh luu toan ky (toan séng)
a. Chinh luu toan ky 2 diod

D1

1: n2 . N ?
& 93: ﬁﬁ

& i2

vip T O S
4

D2

9/28/2018
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Cong thic chinh luu toan ky

1er I p2n .
VLDC:}J‘O ViCﬁZZZJ‘o Vpsmatd(aj)_

:&{K sin ctdet + E”sinatdat} -

2
Vp T 27 2Vp 2Vp
=—{—cosar | +(—cosart | (=—={1+lj=—+=
Vine=222 =0,6367, =09 1
T
2V ,~Vp)
*VLDC=”TD=0,636(V,,—VD)

Gia tri hiéu dung

« latrisé dwong cla dong dién mét chiéu IDC ma khi
chay qua mét diép tré R trong mét chu ki sé cé nang
lwgng téa nhiét bang nhau.

1 T
]rms = - iz (t)'dt
T

0

1 T
_ 2
vV, .= T I v (t).dt

0

9/28/2018
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Dang song

V() A
FV g

Tri trung binh va hiéu dung

Ve =0
V
V — Max
rms \/5
2V
Ve =—42=0,637V,,,.
T
V
V~ms — Max
™2

b.Cau chinh luu ( 4Diod)
Xét mach chinh Iuvu toan ky 4 diod:

oe

Viac
=Vpsinwt
50Hz

Oeo—

D3

Bridge
D1
\l/ ILDC
D2 VoDC Y
RL

9/28/2018
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Ban ky duong

/\

L \\ Vbi
/A

N/ Vps R
ST

Vi

/\

0

IT

Ban ky Am

P

| ~LV
L2 /?\ D2

'II

210

9/28/2018
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3. Cach hoat dong cua mach

« Mach dudc st dung khi chinh Iuu truc tiép tir
nguodn dién cung cap, hodc khi cudn thit cap
khong c6 di€m gitra.

* Bén ky duong: Diod D1 va D3 phén cyc thuén
nén dan ,D2 va D4 phan cuc nghich nén
ngung.Co6 dong i, qua diod D1 —tai R, — D3 .

* Bdnky d&m: Diod D2 va D3 phén cuc thuén
nén dan.D1 va D3 ngung. C6 dong 1, qua D2-
RL'D4.

Cong thuc :

VLDCEVODCZZ(Vzp_ZVD)/”EZVzp/”

Mach dién Chinh luu ban ky c6 loc

NN

TLDC
Viac voDC Y
i
=Vpsinwt 1 C
50Hz L
O ®

9/28/2018
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Chinh lwu véi tu loc

7}1 2
Yo 3
DI c Ve & g,l,%] %,
Ve | : 9 -
AC ” d Vbc=Viem
+ -
Ve 0 t‘
D2 =
c
> i
> Il
R
AC - AM—] .
+ \3 >
|
D2 =

Vito,
Vdc.\ fax

Vomin
0,637V gemtay]

0

T/2 T

Do di¢n thé dinh t6i da 12 V ,,, nén dién thé trung binh téi thiéu la:
dcmin:Vch,ax-Vr(p-p)
Khi chua mac tu C vao, gia tri trung binh la:

2V
V, = % =0,837V .01

Khi ¢6 tu loc C:
Vd - deMax I/r

cmin (p—p)

Nén gia tri trung binh & ngo ra:

v

_ r(p—p)
VDC - Vchax - 2

18



Vi(t)

Vieas|

Vpe

Hé sé don séng (ripple factor)

A Vi(t) o iy

- ——~ 7/\7\7 Vi 0 I~ S~

= +

Chu ky =T/2
Vv V
V _ r(pfp) r - I/r(mv) r% zﬂloo%
r(ms) 2\/5 VDC VDC
3. Mach loc

a. Mach loc trong chinh lwu ban ky

= Do tu loc ¢6 tri s6 16n,nén dang séng nap
nhanh va xa chim , nén dang séng ra kha
thiang (phang)

* Ta c6 hinh vé sau (v6i cach vé phong dai):

9/28/2018
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Cong thic chinh luu va loc

Theo hinh vé ta c6 :

— V cmax+V cmin
VLDC - 2

V rpp )
Vi dién thé tu xa cho bdi:

Ve(t)=V,e "=V e "€

Do thdi hing 7 = R ,C rdtI6n nénta c6 T,/ R, C
rat bé, ta c6 thé khai tri€n theo cAp s Taylor véi
bién x bé nhu sau:

Ta cé:

2
T, 1| T2
VC(T2)=chin(T2)=Vp lRL2C+5( j 0

T>
=y, 1-
Vp( RLCJ
Dién thé trung binh ngo ra:

_T
VP+VP(1 %LC) 7>
2 =Vo\l=TeC

2R.C

V ipc =

9/28/2018
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*Va tinh dudc dién th€ gon s6ng dinh dinh:
Va tri s6 dinh dién thé ggn sé6ng( ban ky):

V;»pp:Vp_Vp(l_TzRLc): VP(T/LC)

o Vrpp . VpTZ
Vrp - -
2 2R,C

Do thdi gian xa T, rat 16n xem nhv béing chu ky
T, ta duge( T = 1/f =1/50 ):

y _y ot Vo, (.00
? 2 fR,C ? R .C

1 0,01y ,
2 fR.C R .C

Vi =V

b. Mach loc trong chinh luu toan ky

Tuong ty ta cé:

Viac

\)

=Vpsinwt
p VoDC \r ILDC

50Hz

o0——
RL

Ta c6 dang song ngo ra:

9/28/2018
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Dang s6ng ngd ra mach chinh luu
va loc toan ky:

A =V, Vo Vi

cmax

Do thdi gian x4 dién gan bing nifa chu ky
T, =T/2 = 1/2f nén thay vao cong thuc trén
ta cé két qua:

Pién th€ trung binh ngd ra:

ooy (1o _ (10,005
' 4fR,C ’ R .C

1 0,005y,
4fR.C R .C

Vip =V,

Tri s6 dinh dién th€ don séng:
1 0,005y ,
V rp = V =

p4fRLC R .C

9/28/2018

22



Chi §: Khi c6 Vp (hay Vop) nhd, ta phai k€ dén
V|, va thay Vop bing (Vop’):

» Mach chinh luu va loc 1 ban ky va toan
ky 2 diod:
Vop = Vop’=Vip -V,

= Mach luu toan k¥ 4 diod (cAu chinh luu):

Vop = Vop’ = Vip -2V,

Thanh phan don song (AC)

« Tri hiéu dung dién thé don séng

Dién thé xa c6 dang song tam giac

V }’p
;= t
Y 7
2 T
1 T Vrp 1 Vf 3
ohy = A |— t| dt =, |—| =%t
V't \/T-[O(T j T(3T2 .
V2 3 Vrp
= a T =
(37“ V3

9/28/2018
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Hé s6 don song r

Pinh nghia:
V rhd V

— . o rpp V pT 2
ryEs = ) V rp T -

VLDC 2 2 R .C
1 Vo ,T »

V rha = =
hd \/_ \/_2RL

— 1 )4
Vo oiha(vky = (2f)(R C)
V »

Vrhd(tk):\/—(4f)(RLC)

K&t qua: V§i f = 50Hz
%+ Chinh lvu ban ky:
1 ~ (5800)10°

VB (2f)(R.C) RUAQC(F)
% Chinh lvu toan ky:

(bk)

1 _ (2900)10°
B(4)(RC) RUDC(F)
0,29

CZW(F) (tk)

(tk)

9/28/2018
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I11. By cap dién DC
1. BO cap dién don gian

= Mach gom cdc thanh phan chi yé&u sau:

VAC

Bi&n thé Ch.luu Loc Tai

Dién thé&
khu vure

= Trong hau hét céc thi€t bi dién tif bin din
déu sit dung bién thé& ha thé'.

»Cach phan giai mach tuong tv nhu da khéo sit §
trén.

Trong thuc t&( thi€t k&) phdi xét dén céc chi tiu ky
thuat sau:

Bién thé:

*Ti s vong: V,/V,=n,/n,

*Dong dién : I,/ L,=n,/n,

9/28/2018

25



> Diod chinh lvu hoic cau diod

» Pién thé& cuc dai, PIV
* Dong dién cuc¢ dai, I,
= Cong suit, dai nhiét do
> Tu dién loc:

* Tri s dién dung C

= Pién thé l1am viéc.

2.Bo6 cap dién 6n dinh don gidn

a.Mach dién:

Rs

¢ AAA s
2 >
i 1L,
vibC 0 VoDC ;
Iz TVz  _yppef B
0 O—-

Rs dién tré gidi han dong
R, dién trd tai

9/28/2018
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Céac cdng thirc mach 6n ap Zener

« Dién thé ngé ra:
Vooc = Vioec = Vz
* Dong dién:
L=+l 2> L=1,-1
Iy = (Vioc = Vz) I R
I = V'LDC IR
+ Cong suat tiéu tan :P,=V, |, <Py,
Prs = 142Rs
P.=V.2/R,

Piéu kién d€ Zener hoat dong

 Khi chua mic diod Zener phai cé:

R
VLDCZ—LViDC>VZ (])
T Rs
» Khi c6 mic diod Zener , ta cé:
Vopc =V
P
[0 < [z2<[zu~= - (I1)
Z

9/28/2018
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Diéu kién dé diod hoat dong trong trudng
hop xau I, gan 0(A)

» Khi Ry( max) va R;( min) va V.min

Vs(min)_VZ_ VL

= IZ(min) =~ 0
R §(max) R £ (min)
Vs(min)_VZ_ VL _ VZ
R s(max) Riminy  Rrimin
V s(min) — V VA V s(min)
R smax) = [— Rimin=| ——=1|R L)
Vz V2
V sminy =V 2z V2
RS(max) = > = IL(max)
IL(max) RL(min)

Piéu kién dé mach 6n 4p hoat dong

trong ca 2 trirong hop xau nhat

Chon Rs d€ diod Zener luén hoat dong trong
2 diéu kién xau nhat 1a c6 cung mét lic cac
truong hgp sau:

(1) + ViDCmin va ILmax:

Vi min
IZ: . VZ_ILmaxZIZK:IZmin
Rs
:RSS ViDCmin_VZ (1)
IZmin+ILmax

9/28/2018
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(b) + Vipemax V2 |

Lmin

I7= Vool 1 Liin = 1 70
Rs
SR> Vipcmax=V , )
[Zmax+]Lmin
(1) :(2) — ViDCmaX_VZ SRSS ViDCmin_VZ
[Zmax+ILmin IZmin+[Lmax

2. Chon Rg khi c6 tai ho

Khitdih§ ;=0 vadodé I, =1, . :

ViDCmax_VZ <[
— 1L /M
Rs

Ta ciing c6 thé xét truc ti€p diéu kién cong suit :

]Zzllmax:

P;=V ;175 Pzu

9/28/2018
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Cac dai lwgng dac trung

r

Suy ra:

9/28/2018
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IV.Mach xén (cat)

e 1.Mach xén song song
a.Mach xén trén

1k

Vi Vo

[\U e W

* Vi>0,6V: Diod din > Vo=V, =+0,6V
* Vi<0,6V: Diod ngung 2> Vo = Vi ( ban ky 4m)

b.Mach xén dudi

1k
[0} 0
Vi Vo

ﬂ A DIODE QEL

sin !

* Vi>0,6V: Diod ngung = Vo = Vi ( ban ky dwong)
+ Vi>0,6V: Diod din > Vo=V,=-0,6V

31



c. Mach xén trén va dudi

« Vi>0,6V: Diod D2 din = Vo =+0,6V
« Vi< 0,6V: Diod D1 ddn = Vo =-0,6V

2.Mach xeén dung diod Zener

a. Mach xén trén

Rs

N 4= 0
v

‘ -0, 6V

Vi>0: Diod Zener phan cuc nghich dan huy
thac> Vo =Vz

Vi <0 : Diod Zener phan cuc thuan , dan nhu diod

thuong 2 Vo=-0,6V

9/28/2018
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b.Mach xén dudi

0, 6V
[\ W _ZENER 75@
U —NZ

* Vi>0: Diod Zener phian cuwc thudn, dan nhw
diod thwong 2 Vo =+ 0,6V

* Vi< 0: Diod Zener phin cuc nghich dan huy
thic> Vo=-Vz

C. Mach xén trén va dwéi

Vi >0: Diod Zener 2 din > Vo =+Vz2
Vi< 0: Diod Zener 1 din > V0 =-Vzl

33
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V. Mach nang

= La mach cong thém thanh phan DC vao
tin hi¢u AC.

= Mach gom C,R va diod. Thuong chon thoi
hang RC>>10T

= C6 nhiéu dang mach tuy theo cach mic
diod.

1. Mach nang dién thé DC duong

+19, 3V

o e
[\ y §R U
U ; -0,7v

=10V

O ban ky am, diod din>Vo=-10,7V

O ban ky duong tiép theo diod ngung >tu C nap
day véi dién thé (Vp-Vp)+Vp — Vp =9,3V+10 —
0,7=19,3V

Pién thé trung binh 10-0,7 = 9,3V

34



3. Mach nang c6 phan cuc truéc

| | . Vo
© il

+10 +15V
[\ 5 ) /\
WV, = \J
=
-10v
-5V
O &

* Béan ky am:Vi <- 5V, Diod ngung > Vo =- (Vp +Vpe) = -
(0,7V+4,3V) =- 5V

« Ban ky duong tiép theo: Diod ngung = tu nap day 10V
+5V=15V

Vay tin hiéu ra van 20Vpp nhung véi tri trung binh +5V.

» Mach thuong dl‘{ng dé nang dién thé thém cua tin hiéu
video trong truyén hinh.

2. Mach nang dién thé DC 4m

O ban ky duong, diod din=> Vo =+ 0,7V

O ban ky am tiép theo diod ngung >tu C day véi
dién thé -[(Vp-Vp)+Vp -V, = -
(9,3V+10—-0,7) =-19,3V

Dién thé trung binh — (10-0,7) = -9,3V
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Mach tach séng dinh — dinh

VI.MACH NHAN DIEN AP

« 1. Mach nhan d6i dién ap (ban ky - kiéu
Schenkel)

c1 4VP p2

y _1’553
@mf ? t:

RL
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* 2. Mach nhan ba dién ap

« 3. Mach nhan bén dién ap
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» a. Mach nhan doéi dién ap c6 mass

0

N |

RIL

* b. Mach nhan ba di¢n ap c6 mass

RL
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» c.Mach nhan bon dién ap c6 mass

RL

VIl Mach nhan dbéi dién ap kiéu De Latour

Mach c6 mass DC riéng
« Ban ky duong, chiéu dong dién > +
« Ban ky am tiép theo, dong dién > -

.1:? — J\L ClL i_
=
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3. Cong logic dung diod

a. Cong AND :

F=A.B
F = 1 khi va chi khi c6 2 ngd vao déu ¢ mirc
cao,F = 0 khi c6 1 ngd vao xudng thap.

vCcC B A F
D1 R
s Z:D B w| |0 [0]0
B D2 F
s 2 0 |110
Vé6i: 1 =mirccao=43-5V 1100
0 = mitc thap =0 - 0,7V L1
« Phén giai cong AND
B A Vo
2 diod D1, D2 déu din oV ov | 0,7V
D1 din, D2 ngung v 5V | 0,7V
D1ngung, D2 din 5V ov | 0,7V
D1 va D2 déu ngung SV SV 5V
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b.Cong OR:

F=A +B

e F=1 Kbhi chican co 1 bién Ién mirc cao .

D1
A
A F Vo
B D2
B R

B |A |F
* Mitccao=43-5V 0 10 |0
- Mikc thip = 0V 0 |1 |1
1 |0 |1
1 |1 1
Phin giai mach cong OR
B A Vo
Diod D1 va D2 ngung oV (1\¥% oV
D1 dén, D2 ngung ov 5V | 4,3V
i S5v ov | 4,3V
D1 ngung, D2 dan
5v 5vV | 4,3V
D1 va D2 déu dén
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