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-. » CHAT BAN DAN THUAN

Electronic Configuration Of Si

e Quy dao nguyén t&r no voi
sb dién tr 2n2.

e Cac nguyén tr Si(14), Ge (32)
co 4 dién tir vong ngoai cung né
twong doi bén.

« Tinh thé Si ( hodc Ge) do céac
nguyén t& gan nhau co lién k ét céng hoa tr i, nén moi
nguyen tr Si xem nhw co 8 dién tlr vOng ngoai cung
nén kha bén, khong c6 trao doi dién ttr véi nguyén tu
chung quanh, nén xem nhw khong dan dién.
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s CHAT BAN DAN THUAN

M&u nguyén ti Siy, (theo BOHR)

electron -




®., CHAT BAN DAN THUAN

cO cau tao bén



s CHAT BAN DAN THUAN

e Tuy nhién,d wéi tac d ung nhi ét (hoac anh sang,
dién trwéng...), m ot so dién tr nhan dwoc nang
lwong da I&n hon nang |weng lién k ét cdng hoa
tri (nang lwong ion hoa 1.12 eV doi véi Siva 0,6
eV doi vé&i Ge) nén cé th & birc kh éi sw rang bu éc
noi trén dé tré thanh dién tr tw do va d é dang di
chuy én trong m ang tinh th & > Sitro nén dan
dién.

« Khicé 1l dién tir roi kh i vitri sé dé lai tai d6 mot
16 trong mang dién tich d wong-> cac 16 trong di

C
.
n

huy én ng wore chi éu voi dién tie tw do.
Ién twong tréen dworc goi la hi én twong sinh t ao

hiét cap dién ti tw do — 16 trong.



*. , CHAT BAN DAN THUAN

e Khicod 1 dién tr dén chiém cho 16 trong lam chang
trung hoa v é dién tich va tai t ao lai noi lién k ét céng
hoa tri dworc goi la hién twong tai h op cap dién toe —
16 trong.

« O nhiét dé co dinh ta cd s w can bang gi tra hién
twong sinh tao va tai hop cap dién tor — 16 trong, hay:

Ni=p;
np=n
e V&i:n. mét dd dién tlr tw do trong ch at ban d an thu an
p, méat dé 16 trong trong ch at ban d an thu an



*. , CHAT BAN DAN THUAN

e Ly thuy ét ban d an cho:
= AT exp(-qE, /KT )

Trong do:
A lahang so tuy thuéc ch at ban d an
T nhiét d6 tuy &t néi (kelvin) °K bing toC + 273°C
E, nang | wong c an thiét bé gay n6i céng hoa tr |
ev=1,6.10-19 |
k hang s 6 Bolztman = 1,38.10 -23j/°K = 8,8510-5ev/°K
g =1,6.101°C, diéntichcua dién tur.
O 300°k, n; =1,5.10%%/ cm?3 ( Si)
= 2,5.101%cm?3 ( Ge)

nhwng r at nh é so voi m at dd nguyén t r trong m ang

tinh th & (= 5.1022/cm?, nén ch at ban d &n thu an dan dién

rat yéu. .



CHAT BAN DAN PHA

1. Chat ban dan loai n
Pha nguyén fr hoa tri 5 (vd P,5)vao tinh thé Si:
e P & ding 4dién tir vOng ngoai cungidé lién két cong hoa
tri véi 4 dién tir ciia 4 nguyén tr ké can
e COn lai mot dién tir thw 5 vi khong lién ket nén dé dang di
chuyén trong mang tinh thé > dién tir tw do > dén dién.

1 nguyén ir P cho 1dién tir tw do,pha nhiéu nguyén tir P

cho nhiéu dién tir tw do hon = dongdién cang manh.
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Loai N hat tai dan dién da so la céac e.




CHAT BAN DAN PHA

Ngoai ra, trong diéu ki én nhi &t dé trong phong, con
c6 sinh t ao nhi ét cap dién tw — |6 trong nh wng v &i
nong do rat bé.
Chat ban d an loai n co:

Pién t& tw do la hat tai da s6 matdé n,

L6 trong la hat tai thiéu s6, mat do p,,,

Nguyén tir P la nguyén t cho, mat dé N,
Trong diéu ki én can b ang nhi ét déng cho:

nn:ND+|5)n = Np.

Va: n..p,= MNi

Mat doé 16 trdng thiéu sb trong chat ban dan loai n cho bdi:

n i

N p 11

Pn =



*y CHAT BAN DAN PHA

. Chat ban dan loai p

Pha nguyén fr hoa tri 3 (B;) vao tinh thé Si:

B s& diing hét 3 dién tir vong ngoai cungié lién két cong hoa
tri véi 3 dién tir cha 3 nguyén tr ké can

Con lai 1 vi tri thi éu vi dién tie nén xem nhr codién tich
dwong va caadién tir |an cin dé dén tai két véi 16 trong cia B
va dé lai & vi tri @6 16 trdng méi va hién tweng trén o tiép
dién = dan diénbang 16 trong.

1 nguyén ir B cho 1 b trong,Pha nhéu nguyén tir B cho nhiéu

16 trong hon-> dong dién cang manh . 12
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CHAT BAN DAN PHA

Ngoai ra, trong diéu ki én nhi ét dé trong phong, con co
sinh t ao nhi ét cap dién t — 16 trong nh wng v &i nong dé
rat bé.
Két luan: chat ban d an loai p co:
Piéntw twdo la h at tal thi éu s6 mat do n,
-16 trong 1a h at tai da so, mat do Pp
-nguyén t w B la nguyén t &w nhan, mat dé N,
Trong diéu ki én can b ang nhi ét déng cho:
Py = Ny + N, = Na.
va: Pp-N, = =nf{

mat dé dién tir tw do thi éu sé trong ch at ban d an loai p
cho b &i: n?

N A

Np
14



®Sy DAN DIEN CUA CHAT BAN DAN

Metallurgical Junction

Na Nd
L + + + + + + I
[ |
I + + + + + o+ I
P i + o+ o+ o+ o+ o+ ] N
[ o+ o+ o+ o+ o+ |
[ |
l + + + + + + i
I Space Charge g
ionized : Region : ionized
acceptors I I donors
| |
: E-Field :
| |
| — \I
OO— OO—
h+ drift = h+ diffusion e- diffusion = e-drift



®Sy DAN DIEN CUA CHAT BAN DAN

a. Dong troi

Dong dién do cac hat tai chiu tac dong cia dién

tr wong dugc goi la dong troi.

Cuong d§ dongdién 1a tong s hat tai dign di chuyen

ngang qua tet dién A vél van toc v .

Mat d¢ dongdién trong don vi thé tich cho boi:
J=qv

trong do0 ¢, =n q (dién tir tw do)
d,=p q (16trong)
Vo = U ¢

Vo= U &

16



®Sy DAN DIEN CUA CHAT BAN DAN

« mat do dong dién téng cong:

J=J,t3,=anu ¢ +apu ¢ =

=q(nu,+ (,p)¢
theo dinh lu at ohm ta con co:

J =0¢

suy ra dién dan suat;

o=q(nu,+ pu,)

va dién tr & suat:

’ 1 1
IO___

o q(nu,+pu,) .




®Sy DAN DIEN CUA CHAT BAN DAN

b. Dong khuéch tan
Dong khuéch tdn 13 dong do céc hat tdi di chuyén tif ndi ¢
mat dd cao sang ndi c6 mat do thap.
MAat d6 dong khuéch tdn cho bdi:
J,= -0D pg_z ( A/cm?) (10 tréng)

J.=0D 3—” (Afcm2) (dién ti )
X

V6iD,va D, lan lugt 1a hé s6 khué€ch tin ciia 16 trong va
dién td ty do cho baGi hé thic Einstein:

D, D ,_«T
., H,°

:VT

18



S| DAN DIEN CUA CHAT BAN DAN

Va cac h¢ thuc khac: Dorp = sz

Drn=1L3

L,vaL, lan lugt 12 khodng dudng tu do trung binh cia 16
trong va dién t& ty do

Dong dién tdng cdng trong thanh ban din 1a:
J=J, .+ J

—

—
I
| |

nhwng khdng c6 gi  dac sac. .
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Khi J=Jt +J,. = 0 = cin bang nhiét dong >
DPién trudng ndi dat tri nhat dinh E; va rao dién th& cho

baGi:

G 300°K , V,=0,7V (Si)
=03V (Ge)

Vay ndi pn khong dan dién (I = 0) khi chua duge cip dién
(phan cuc)

Mudn ndi pn din dién phai phan cyc bing ngudn cip dién
DC d€ 1am gidm rao dién th€ hay 1am hep ving hi€m.

22



BEVEBUDDIES

But charges can't venture too
far from the interface because
their Coulomb forces pull them backl

ECE 663



PHAN CUC NOI PN

a.Phan arc thuan
e e P N

99800 [raaes
33835+ IS

Phan cwc thuan sé c6 dong dién chay qua diode

—

: P

T -
/%‘\.
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b.Phan arc nghich

QQ&O ; B
Q@eogi% N

Phan ac nghich khGng c6 dondién chay qua diode

: 4
Lampe éteinte ®

25



When we bring P-type & N-type together a
depletion zone is created around the junction

This produces a barrier, blocking charge flow.

© J.C. Gl Lesurf Univ. 8r. Andrews




PHAN CUC NOI PN

c. Hién twong hay thac

Tuy nhi€n ,khi phan cuc nghich vG61 di€n truGng qua 16n, cac
nguyén t trong ving hi€m bi phd v& lién k€t cong hod tri va
do dé sé& di chuyén 20 at qua n6i = dong nghich qud 16n, trong
khi dién thé khong doi(do dién trd qud bé) sé l1am hu hdng noi
pn ( huy thic hay sup do).

Huy thdc Zener : Khi V< 6 v chi ¢6 su phd v& lién két cong hod
tri .

Huy thic tuyét d6: Khi V > 6 v ngoai su phd v& lién két cong
ho4 tri con cé su bic cdc dién td ra khdi cAu tric cia nd do su
va cham gita hat tai c6 dong ning 16n véGi cac di€n ti cua
nguyén tu.

27



PAC TINH N OI PN

1.Biéu th &rc dong dién noi pn
Ly thuyét va thwe nghiém cho:

IDZIS[eXF(V //NT)_];| n =1
trong d6 dong bao hoa ngwoc cho badi:

— D ,P D .n ,,
_A P I™ no 4 pPo | —
= Aq| B P DN

~Aq| P, _Dn |,
LpND LnNA

thwdrng trong diéu kién dan dién I&n ta co:

28



1p an cuc thuan: T 2 eXp(V/Vy>>
Ip =Ig=Lexp(V/Vy)  10n
= Khi phan cuc nghich:|V << ‘ 4VT‘ —2exp(-V/Vy) <<1:
Ip = Ig=-Is
2. Pic tuyén Ampe-Volt t
Ta c6 dudng bi€u dién: I

29




b.Pién trG dong:

_ AVbp
Alp

_ dVo
o dlp

I d
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PIEN TRO NOI PN

o Thudng thi do su thay doi nhd nén ta c6:

1 dip
=— = = ex V N -1|=
Ja re dVol, dVD[IS p ’ T :|
1 |
:—|Sexp(VD NT):— =
VT VTQ
VT 26
ra =— l; =———

Co tri thudng rat bé ( vai Ohm — vai chuc Ohm )
xem nhu khong ding ké.

31



PIEN DUNG NOI PN

a.Pién dung chuyén ti€p

Khi phan cuc nghich, ving hi€m néi rong va khong c6 cac hat

tai di qua nén xem nhu cach dién ( dién mdi). Trong khi d6, G 2
ving ngoai viing hi€m c6 cac hat tdi dién (2 bdng dan dién )>

Tu di€n c6 di€n dung:

c.=c. B A
T on oW

Co=11,7 €0 (Si)
Co=15,8€0 (Ge)
Eo = 8,85.10"2F/m

C ¢4 tri tir vai phan mudi d€n vai chuc pF.

32



PIEN DUNG NOI PN

b.Pién dung khuéch tdn

Khi phan cuc thuan do ¢6 sy khué€ch tdn cta cdc hat tdi qua
no1, va khi di€n thé phan cuc tang I€n mdt lugng dV thi co
sy gia tang mot lugng dg;> Tu di€n c6 di€n dung cho bai:

Co=—
dv
Cp ¢0 tr1 vai ngan pF.

O tan s6 thap Xc=1/ wC = rit 16n, xem nhu tu hd mach.

O tan s6 cao Xc = 0 rat bé, xem nhu tu ndi tit .

Vay céc tu Cp, Cp 1am ndi pn khong hoat dong & tan so cao.

33



e ¥ ACH TUONG PUONG CUA NOI PN

* Khi phdn cuc thuan
* Khi phdan cuc nghich

= Mach tuong & cao tan

34



C CEE T R R S

Dioc
Dioc
Dioc
Dioc
Dioc
Dioc
LED, Ghépquang (Optron)
Diod hong ngoai

CAC LOAI DIOD

| chinh luu

| cao tan, tich séng
| Schottky

| Zener

| bién dung

| quang

Diod LASER

35



, CAC LOAI DIOD

e |V.Cac loai diod

« Diod la linh kién dwoc ché tao theo nguyén Iy ndi
on, nhwng dwoc phan loai theo nhiéu cach khac
nhau:

> Vat liéu cau tao

» COng nghé ché tao

» Kich thuéce

» Mat do pha

» Cong dung (chtc nang)

Nén mot diod c6 khi co nhiéu tén goi khac nhe}u
(diod chinh Iwu, diod tiép xtc mat, diod ha tan...),




= Dién th€ 16n

* Dong di€n 16n

Nén diod chinh luu c6 dac diém: >

> Ti€p xic mit

> Hoat dong 4 tan so thap (ha tan)

St dung diod can tham khdo Data sheet:
Ppas Tevs Irms Vers CpoCps fas T

max? max

37



2. DIOD CAO TAN

Tiép xtc diém—> Cp,,Cy nhd
Do do:

>Dién thé thap

»>Dong dién thap
St dung trong:

Mach tach song Radio, T.V.

Mach logic, mach s6 ( mach giao hodn)

38



3. DIOD SCHOTTKY

= Ti€p gidp kim loai- bidn dan—=>bic twdng
am va hat tai nong T

= Rio thé thdp 0,25 V

= Thdi gian tich trit khong dang ké t.= 0

= Thoi gian hoi phuc bé

= Pién dung tich trt vai phan mudi pF
St dung trong cac mach giao hoan, mach
logic, mach s, mach tan s6 cao 20 GHz

39



4. DIOD ZENER

= Tao dién th& 6n dinh ( 4p dung hiéu ng huy thic).

= Moi diod zener ¢6 tri s& Vz khdc nhau 3,3 V; 3,9 V;
5,1V;5,6V;6,8V;7,5V; 10V; 12V.... (tuy theo cach
ché tao va mat do pha ).

Khi sir dung phai tuan theo Datasheet va:
IL,<l, <l
P7 = Vzlz <Pzy e

A

o ‘
L

u

40



Pic tuyén Diod Zener Ar

I
Nz 10 V
i# Izk
Iz
P,=Vzlz,, | |
[z,

[zk < Iz< 1y,

41



«6. DIOD BIEN DUNG (VARICAP DIOD;

4 VARACTOR
= Sit dung dién dung chuyén ti€p khi phan cuc nghich ndi
pn.
= Pién dung diod bién dung:
c - _cx(0) 1
( Ly Vo j " AN
V B

Thudng n=1; Cp(0)diéndungtaiVg=0V
Ap dung trong cdc mach:
> Dao ddng cong hudng, mach di€u hdp trong TV, Radio
> Mach diéu khién tir xa
» Mach chon dai ty dong

42



# 6. DIOD QUANG (THU QUANG) -

& PHOTODIODE

= Ap dung hiéu &ng quang — dién clia cdc vat

l1éu S1, GaAs...

= Chuyén d6i 4nh sdng thu dudc tir bé mit trong
sudt thanh dong dién khi diod phan cuc nghich.

= Moi diod chi thu dugc mdt birc xa nhat dinh.

St dung 1am cam bién, bd do trong cdc mach:

» Bao dong
» Do cudng dd sang
> PD&m sdn phim

AV

43



. 7. DIOD PHAT QUANG (LED)

= Ap dung hiéu tng dién quang
= LED phat sang khi phan cuc thuian
= Moi LED phit mdt bic xa nhat dinh tuy theo

vat liéu ch€ tao va chat pha:
GaAs budc song=0,77-0,88 do

Al,Sb = 0,65

GaAsP do
GaPZn ho phach
GaAsS =0,57-0,58 vang

GaPN2 =0.55-0,56 luc

44



MACH LED

LED danc6é: Vp=1,6V-2.2V; I;=5-30mA
Chon trung binh: V=2V va I; =10 mA

Mach c6 dién tré Ry, n6i vi LED véi ngudnVcc, cdch tinh
tri Ry, tuy theo tr1 s6 ngudn Vcc:

Vce= Rplp TV p =
Vcc RD:VCC_VD RD ID [lﬂ

| b

Véi VY =,
Vee =5V 2 Ry =200 Ohm Chon 270 hodc 330 Ohm
=9V =700 Ohm Chon 680

=12V = 1000 Ohm

45



S T———
LED ap dung trong cac mach:
= Chi bdo, hién thi
= LED 7 doan trong cac mayphat, may do...
Diod phdt — thu hdong ngoai
La nhirng diod phat- diod thu quang vGi buc xa trong
1anh vuc hong ngoai .( budc song khodng1.000nm)

Pudc st dung trong cdc mach bdo ddng , di€u khién,
phat — thu tin hi€u, dit li€u c6 tinh bao mat.

46



8. DIODE LASER

= Diod khuéch dai 4nh sdng bing bic xa clia phit xa
kich thich ( Light Amplication by Stimulated
Emission of Radiation — LASER).

= Gidng nhu diod ndi nhung ¢6 thém bd phan lam ddo
mat dd dan s6 va budng cong hudng tao ra 4nh sdng
k&t hgp c6 cirong do 16n va bic xa thanh chum tia
tap trung rat hep.

= Ap dung trong thdng tin sgi quang, kénh khong gian
(khong gidy), trong cac may CD, VCD, DVD, mang
may tinh ...

47



CTTE Optical cavity

Dielectric mirror containing
active layer

N
N

e VAVA EAVAY o
. \

Polished face

Dielectric mirror

T Te-. Fabry-Perot cavity
Length,L
) |
Height,H \niqth W Diffraction

limited laser bea

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)48
http://M aterials.Usask.Ca



®_ BO GHEP QUANG (OPTRONS;

OPYOISOLATORS: OPTOCOUPLERS

= Ghép ndi LED va linh kién thu quang vao chung trong mot vo
kin nhim truyén tin hiéu c6 tin bdo mat hodic c6 @6 cdch ly
dién t6t hon bién th&€ ( 1015 Ohm; 7.500V ), tranh nhiéu dién
tir xen vao tin hiéu, dit liéu truyén di.

* Cac linh ki€n thu quang 1a : diod, transistor, FET, SCR,DIAC
..quang

= LED | W AN Diod quang (thu); photodiod

49



Anode Cathode
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M ACH DIODE



M ACH DIODE

Mach chinh lwu ban ky

Mach chinh lwu toan ky 2 diode

Mach chinh lwu toan ky 4 diode — Giu chinh luu
Mach chinh lwu ban ky c¢ lec

Mach chinh lwu toan ky co loc

Mach on ap Zener

Mach xén (mach cit)

Mach xén dung diode Zener

Mach nang

Cong logic duing diode

VV VV V V V V VYV

52



*RHAI NI EM CHUY EN POI CONG SUAT

« Chuyén do6i AC —DC
« Chuyén d6i DC — DC

+
220V 5VDC
50Hz
3V +
solar cell 5VDC
battery

Hiéu su &t cong su at cta bd chuy én doéi quan tr ong th wéng
dung m 6t 16 linh ki én sau: Diod, t u dién, cuén cam, FET, BJT,

Op. amp.
53



* y MACH CHINH LUU BAN KY

I. Mach chinh luu

1.Chinh luu bdn ky( H.1) ﬁ/\ //\
VA

+ T
o
RTa k| b e
= Wpminst h

54






"7+, MACH CHINH LUU BAN KY

Thi du: Cho mach chuyén luu 1 ban ky véi dién th€ v, hinh
sin 12 V, = 160sin (2M50t) Volt cip cho tdi R, 1 ko Tinh dién thé
trung binh va dong dién qua tai

Giai: Do V, =160V >>V,=0,7V, nén ta co tri:

Voo = VFP: 0,318x 160= 50,88 0 50)\0
Thi du 2: Mach chinh leu ban K véi V.. = 6 V. Tinh:
V,oc :VFP: 0,318< &/ 2= 0,31¢ 8, v 0 2,657
Hote:  y =Yoo =0,314 6/2- 0,7

Il
=0,31§ 8,46- O,V 0 2,44 56



M-ACH CHINH LUU TOAN K Y 2 DIODE

a. Chinh luu toan ky 2 diod

nl:. n2

T

“

57



M™ACH CHINH LUU TOAN KY 2 DIODE




MACH CHINH LUU TOAN K Y 2 DIODE

_1 T _ 1 eo2m _ B
VLDC_?J‘O Vidt_?-[.“o V pSinatd (et ) =

:ﬁ{j” sinatd ok +j2”sina1dax} =
27T\ 70 T
_V 2\/p Z\/p
_z{cosa)t\+(cosot\} {1+}1_ﬂ
Vipc = . 01636/p: 0,¥ L
2V ,~Vo)
*V Loc = - - _0’636(\/p_VD)
_Vioc

| .Lpc =
R.

59



MACH CHINH LUU TOAN K Y 2 DIODE

Thi du: Tré lai thi du trén c6 V,, 4: 6V, nhung gidJ ta
chinh luu toan ky ta co:
V) oo = 0,636 (6 x V2 — 0,7) = 0,636(7.7) = 4,9V
Néu tinh gan ding:
V,pe=09x 6V = 5,4V
Vi sai s0 10%
 Dién thé ra I&n hon & mach chinh lwu ban ky

60



MACH CHINH LUU TOAN K Y 2 DIODE

« Mach thuc té thuwdng theo dang sau:

nNl: n2

+

v s@_

—
3

D1

C’—viac

gvi acOV

M

b

Do dé dé ndi ngd ra vao cac mach dién & sau



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

Bri dge
D1

o

D4
Vi ac

=Vpsi nwt % * | LDC
50Hz D3 D2 VoDC

oo

L .



B4n ky duong: Diod D1 va D3 phin cuc thudn nén din ,D2 va
D4 phén cyc nghich nén ngung.C6 dong 1, qua diod D1 —tai
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B4dn ky 4m: Diod D2 va D3 phan cuc thudn nén dan.D1 va D3

ngung. C6 dong 1, qua D2-R, -D4

/\

0 11 211
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CAU CHINH LUU

e Mach dugc st dung khi chinh luu truc tiép tif ngudn
dién cung cip, hoic khi cudn thit cap khong cé diém
gilra.

= Ban ky duong: Diod DI va D3 phan cyc thudn n€n
dan ,D2 va D4 phan cuc nghich nén ngung.C6 dong
1, qua diod DI —tai1 R; — D3 .

= Ban ky am: Diod D2 va D3 phan cyc thudn nén
dan.DI1 va D3 ngung. C6 dong 1, qua D2-R, -D4.
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*"MACH CHINH LUU BANKY CO LQC

D
O ” ® O—\l’
Vi ac VobC YI LDC
=Vpsi nwt F§+C
50Hz RL
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*"MACH CHINH LUU BANKY CO LQC

a. Mach loc trong chinh I wu bdn ky

= Do tu loc ¢6 tri s6 16n,nén dang s6ng nap
nhanh va x4 chim, nén dang séng ra kh4 thang
(phang)

= Ta c6 hinh v€ sau ( vG1 cach vé€ phong dai):
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*"MACH CHINH LUU BANKY CO LQC

Theo hinh & ta cé:

\V} pc = Vv cmax2V cmin

V rpp — V cmax =V ¢ min
= DPién thé tu xa:
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*"MACH CHINH LUU BANKY CO LQC

Do thoi hangT = R/ C 4t16n nénta c6 J R C rat bé, ta c6 th
khai trién theo @p & Taylor Wi bién x nhd nhr sau:

Ta co: Ve (t) =\/ pe—t/r — pe—t/RLC

2
T2 1 T2
VC(TZ):chin(TZ):V 1- + - ... U
p{ R.C 2!(RLCJ }

T
v | 1-
p( RLCJ

bién thé trung binh ngd ra:

_T2
+

Vi Vp(l ALC)_ (1_ T2 j

2 Vo

2R .C

69
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" ACH CHINH LUU BANKY CO LQC

* VA tinh dwgc dién thé don songdinh dinh:
Trwong hop chinh lwu ban ky:

Vrpp:V p_V p(l_T%Lc):V p(T%LC)

_Vrpp . V pTZ
Vrp_ -
2 2R .C
Do théi gian xa T, rat lén xem nhr bang chu ky T, ta dwgc (T,
=T = 1/f = 1/50):
1 0,01
= 1 - = 1- ’
V Lbc Vp( ZfRLCj Vp( RLCJ
1 0,01V ,
V p—

* =V Pt R.C R .C
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MACH CHINH LUU TOAN K Y CO LOC

b. Mach loc trong chinh lwu toan ky
Twong tw ta co:

o Bri dge

Vi ac o
=VpsSi nwt
P VoDC %I LDC
50Hz +
—~ C
o T
RL

Ta co ding song ngo ra
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MACH CHINH LUU TOAN K Y CO LOC

Dang song ngo ra mch chinh lwu va loc toan ky

12



MACH CHINH LUU TOAN K Y CO LQC

Do thoi gian x dién gan bang nra chu K T, = T/2 = 1/2f
nén thay vao cong tic trén ta co & qua:

Dbién thé trung binh ngo ra:

N G _y (40,005
0 e i 4fR,C P R .C

1 0,005y ,
Vl‘p:V 0 —
4fR,C R . C
Tri sO6 dinh dién thé dgn séng:
1 0,00% ,

41fR.C R.C

/3



MACH CHINH LUU TOAN K Y CO LOC

Cha y: Khi c6 \, (hay V) nho, ta phii ké den Vp,
va thay \,, bang (V,,) voi
» Mach chinh luu va loc 1 ban ky va toan ky 2
diod:
Voo ? Voo, =Vi,— Vp \
* Mach luu toan ky 4 diod ( cau chinh luu):
Voo 2 Vo =Vi—2Vp
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MACH CHINH LUU TOAN K Y CO LQC

Thanh phan don séng (AC)
« Tri hiéu dung dién thé don song

Pién thé xa co dang séng tam giac
V rp t
-

Vo 15 2~ {30
)

Vr_
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MACH CHINH LUU TOAN K Y CO LOC

 Mach vé theo dang thong thuwong

Tr cau Di od
N . . D1- D4
C

<

U\J [
*>S
S_ N
T g% -
9
<

N ®

AY
I+
@)
<
—

RS ;
;U —_—
r— —

3
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MACH CHINH LUU TOAN K Y CO LOC

Hé s don séng r

Pinh nghia:
I.:Vrhol ; Vrp:Vrpp:VpTZ
V Lbc 2 2 R .C
Vrhd:Vrp _ 1V T .
V3 V3 2R .C
V rhd (bk) = ! vV
\/_(Zf)(RLC)

_ V oo

Vrhd(tk)_\/—(4f)(RLC)

I



MACH CHINH LUU TOAN K Y CO LQC

K&t qud: V4i f = 50Hz

¢ Chinh luu ban ky:
1 (5800)10°
— — bk
r \/§(2f)(RLC) R.(Q)C(F) (oK)
¢ Chinh luu toan ky:
290010°
oL (200107
J3(4f)(RC) R(QC(F)
c=—22 _(Fy (k)

(RL(Q) r%

/8



BO CAPPBPIEN DC

1. B§ cap dién don gian
= Mach ¢om céc thanh pin chi yéu sau:

VAC i i

—|Biéntheée » Chinh lwu » Loc | Tai

bién thé

Khu wrc

* Trong hiu het c&c thét bi dién tir ban dn s
dung ben the ha thé.
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» Cach phan giéi mach twong tw nhw da khao saté
trén. Trong thwc te thiet ke phai xét den cac ch tiéu

BO CAPPBPIEN DC

Ky thuat:
Bién thé:
Tisovong: V,/V,=n,/n,

Dongdién: 1,/1,=n,/n; 3|||§

Congstat: P, =P, > V|, =

Tr

Val,
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T ——
> Diod chinh lwu hoic ciu diod:
= Pién thé cuc dai, PIV
" Dong di€n cuc dat, L,
= Cong suat, dai nhiét o
» Tudién loc:
= Tri sO dién dung C
= Pién thé 1am viéc ( W.V)

81



a.Mach di€n:

LI
b A —h —
EiY o
VilC ) Vol
o &

Rs dién tré gidi han dong
R, dién tré tai
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 Dién theé ngo ra: s

Vobc = Vipc = V7 Bl ;I}.}_
 Dong dién: VilC |
: Vol
=1, + 1 9|z: 1= IET\t\w =VLIC N
= (Vioc —V2) I Rg

1
1
L z
+ CONg su attiéutan: P,=V, 1, <Py,
Prs = 11°Rg
PL=Vopc?/ R
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MACH ON AP ZENER

Piéu kién dé Zener haat dong
 Khi chwa mic diod Zener phai co:

R
Vipbc = - Vioc>Vz (I)

R T Rs
= Khi cé mic diode Zener, ta co:

V opc =V 2

»
| 2k < | 2 < | zm = = (1)

Z
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MACH ON AP ZENER

Xét cac troedong hop thwong gap sau:
e Gia st V, khongdoi, chi cé caadai luong thaydoi sauday:
1. Khi V. thaydoi, Rsva R khongdoi
2. Khi R _thaydoi, V.5 va R khongdoi
3. Khi Ve va Rs thaydoi, nhung R khongdoi.
Tim cac gia tr giéi han (cuc dai hoic auc tiéu) Ve, R,
R< tuong ung dé mach 6n ap \an haat dong tot.
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MACH ON AP ZENER

1. Trudng hgp V.. thay d6i, R, va R khong doi
Tim gi6i han V... va V.o d€ mach van hoat dong

" Vipemin: kKhi chura mic diod Zener

. R

" ViDCmax * Viocmn =5 5 Vioe >V

Rs + R,
Hoj V = RL V.~ >V
0oacC LDCmax — iDC z

' ma RS + RL

Iz = Ilmax_ I|_ < IZM
— ViDCmax _VZ _VoDC < |
Rs RL ZM

VLDCmin = I1min|:\)s +VZ < <
y _\ Ry |2 <1z<1|2zm
LDCmax ~ 1mast Z 36



MACH ON AP ZENER

2. Treong hop R, thay doi
Trong govi han R ,.vag R ., twongung wi | .. val
Lmin-

+1, + |

Il I LDC I LDC max Z min — I LDC min+ IZ max: h'S'

ILDCmax = Il_IZmin

R = Vinc v,

|~

Z min

V. I:\)Lmin < I:\)L < I:\)Lmax
Z

_ < <
| oemin 11712 ma lzc<1z<12zm 87

ILDCmax
ILDCmin — Il_ IZmax

RL — VLDC




MACH ON AP ZENER

Piéu kién thiét ké mach on ap

a) ChonRs d€ diod Zener luén hoat dong trong 2
diéu kién x4u nhat 12 c¢6 cung mot lic cdc trudng
hgp sau:

N\

(1) + ViDCmin va |

Lmax:
_Viocmin —Vz _
| 2 = — | Lmax2 | zx = | z min
Rs
Viocmin —V
— RS < IDCmin Z (1)

| Zmin + | L max
88



MACH ON AP ZENER

(11) + ViDCmaz va ILmin

_ Vibcmex-V 5
| VA | Lmin = | Z max
Rs
— R > Vioc max—VZ (2)

| Zmax+| L mn

(1)_(2):>V|DcmaX-Vz <R.< < Viocmin “Vz

| Zmax+| L min | Z m|n+ | L max
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MACH ON AP ZENER

2. Chon R khi c6 tai hé
Khi i hd ,=0va dod6 I, =1, :
_ Viocmax—V z

|Z:|1max S|ZM

Rs

Ta ciing c6 th€ xét truc ti€p di€u kién cong suit :

Pz =V 212z P zum
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Cacdal lwgng dac trueng

Ta co cac dinh nghia sau: _L
Do_dlocAJI Z_ener tpfc té~co dién o 1l T " Yooc
tro r,néndién the ngo ra : 15
VoDC = Vz T Izrz (1) 4
AV z = Al ;
thay vao cong tinc |, = I,+1, (2)
tadugc: V ipc =V obc _ V obc =V 2
= | L
R r .
I Rs
V obc = Vipc T Vz+lL (3)
I 2 + Rs I - + RS
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MACH ON AP ZENER

= Hé so diéu the:
SV =0dVgpc/ dyipc = [r, /(r; + Ry )]

= P6 6n dinh diéntheé ra:

Vg =dVgpe / Vope =

, =[r, /(r, + R)AV ipc/Vopcl

= Tongtrorra

Ro = dVepe !/ lope =1, I R=[r,Rs/(r, + R, )]
= Hé so tru at thai don song:
RRR(dB) = 20log(V ,; / V,,) = 20log[(R ¢ + rz)/ rz]
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1.Mach xén song song

a.Mach xén trén

& » -
i Yo

ﬂU 7 D1onE _‘U

e Vi>0,6V: Diod d an = Vo =V, =+0,6V
 Vi<0,6V:Diod ng wng = Vo =Vi(ban ky am)

93



sin

 Vi>0,6V: Diod ng wng = Vo = Vi (ban ky dwong)
 Vi>0,6V: Diod dan - Vo=Vy=-0,6V

94



e Vi>0,6V: Diod D2d an = Vo = +0,6V
¢« Vi<0,6V:DiodD1dan->Vo=-0,6V

95



"M ACH XEN DUNG DIOD ZENER

a. Mach xén trén

L

Vi>0: Diod Zener phan ¢ wc nghich dan huy
thac 2> Vo =Vz

Vi< 0 : Diod Zener phan ¢ wc thu &n, dan nhw
diod th wo'ng - Vo =- 0,6V
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"M ACH XEN DUNG DIOD ZENER

b.Mach xéen d wo

e 4 &
i o

a o
g T/

= Vi >0 : Diod Zener phan ¢ wc thu dn, dan
nhw diod th wong - Vo =+ 0,6V

= Vi< 0: Diod Zener phan ¢ wc nghich dan
huy thac > Vo = - Vz
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"M ACH XEN DUNG DIOD ZENER

c. Mach xén trénva d wo

m ¥, Tzl T2

Vi >0: Diod Zener 2 d an = Vo = +Vz2
Vi< 0: Diod Zener 1 d an = V0 =-Vz1
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MACH NANG

= LA mach cdng thém thanh phan DC vao
tin hiéu AC.

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

= CO nhiéu dang mach tuy theo cach mac
diod.
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1.Mach nang dién thé DC dwong

-|-1l]" —I I T o F—irw
m & D " _Hﬁ

O béan ky am, diod d an>Vo =-0,7V

O’ ban ky dwong ti ép theo diod ng wng 2>tu C
nap day voi dien the (Vp-Vp)+Vp -V =
9,3V+10-0,7 = 19,3V

Pién th é trung binh 10-0,7 = 9,3V
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O ban ky dwong, diod cain=> Vo =+ 0,7V
O ban ky am tiép theo diod ngrng >tu C day Vvéi
dién the -[(Vp-Vp)+Vp -V ]=-(9,3V+10 -0,7)
=-19,3V
bién thé trung binh — (10-0,7) = -9,3V




3. Mach nang co phan c wc tr wéc

C

N +15V
U _—___ 4; 3V _______ U
-10V v b
@, ® S

 Ban ky am:Vi < -5V, Diod ng wng >Vo = - (Vp +Vpc) = -
(0,7V+4,3V) = - 5V ‘

« Ban ky dworng ti ép theo: Diod ng wng - tu nap day
10V +5V= 15V

Vay tin hi éu ra van 20Vpp nh wng v &i tri trung binh +5V.

» Mach th wé&ng dung de nang dién theé thém cua tin hi éu

video trong truy én hinh.
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VI. Mach nhan diénthé
1.Mach nhan déi dién thé kiéu ban ky ( kiéu Schenkel)

3 ) 0
Vi + e + '

i"" 1 © m “T“’P o
Vo1 e

2. Mach nhan ba diénthe

+
I T S —
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4. Mach nhan b 6n dién thé

p (v)
\J

_Vp

AW
J

Vp

. - Y .
2Vp
D1 D3
D2 ¥
< ca
. . —

L o

Ayl
AR
2Vp

(— Vo =4Vp H P

5. Mach nhan n am dién thé

L— vo =5vp

2Vp

—

C1 s c5
+
. 3 . - 3 . - )|+—‘
. Vp 2Vp 2Vp
Vsl
V) D1 D3
/_~E Vv
() - o y
U c2 ca
)i Y . )i Y
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+

R G °
)

Vo

Vp ’ .
[\ B oy
:

-Vp K ¢ O

e Ban ky dwong, D1 dan, D2 ngeng: Tu C1 nap Vel = Vp

« Ban ky am tiép theo, D2 dan, D1 ngeng: Tu C2 nap Vc2 = Vp

« Két qua sau mbt chu ky ta codién thé ngd ra (haidau C3):
Vo=Vcl+Vc2=Vp+Vp=2Vp
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. CONG LOGIC DUNG DIODE

a.Cong AND :

F = 1 khi va chikhi cé 2 ngd vao déu &
muc cao,F = 0 khi co 1 ngb vao

F=A.B

xuong thap.

o 2

VCC
A o— F O
5 Vo
B O—

F

B

VOl:1l=mwccao=4.3-5V
O=mucthap=0-0,7V

Rk, O O

ROl O] >

R|lO|lO| O T
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. CONG LOGIC DUNG DIODE
 Phan gi ai céong AND

2 diod D1, D2 déu dan
D1 dan, D2 ng wng
Dingwng, D2 dan

D1 va D2 déu ng wng

B A Vo
oV oV 0,7V
oV oV 0,7V
oV oV 0,7V
oV oV oV
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F= A +B

. CONG LOGIC DUNG DIODE

b.Cong OR:
F=1 Khichicanco1biénlén m dc cao.

A FAO_Iill_
D

?LR

R P O O |

R O|kFR,|O

e Mlrccao=43-5V

E
0
1
1
1

e Mipc thap = 0V




. CONG LOGIC DUNG DIODE

Phan gi a mach cong OR

Diod D1 va D2 ng wng

D1 dan, D2 ngwng

D1 ngwng, D2 dan

D1 va D2 déu dan

B A Vo
oV oV oV
oV oV | 4,3V
oV oV | 4,3V
oV oV | 4,3V
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