Chwong 2 ) .
DIODE BAN DAN

2.1 Khai niém
Diode 1a mét linh kién ban dan 2 cwc, ciu tao co ban dwa trén

chuyén tiép PN. Dién cuwc ndi véi ban dan P goi la Anode (A), dién
cwe ndi vai ban dan N goi 1a Cathode (K).

Anode >= Cathode
(P) (N)

Ky hiéu caa diode ban dan

e
— . N

M_ o
Mét sé hinh dang cua céc loai diode !
, . I (mA)
2.2 Cac tham so cua diode ban dan. | 1
s n > ,. -2 s n > e +| —
1. Dién tré mét chiéu (dién tré tinh): o}t K=v—
3 o Vv L
- Theo chiéu thuan: R, =" *
o NN wf T
(CO gia tri ttr vai 2 dén vai chuc 2) | CeV.30mA ol 20ma
v,
- Theo chiéu ngwoc: R, = —% 201 AV = 0.015V r--——L
(C6 gia tri rat I6n, hang tram i(.Q) ":)’ ©.58 V,2.2mA) [ 4l = 4mA
V (volts)
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av = 0.04 \'——I [——
2. Dién tré xoay chiéu (dién tré’ vi phan):
_av
dl Vv
2 — T
- Khi diode lam viéc trén diém gian doan: o = 1
L 0.026
- O nhigt d6 phong: fo == *Ts ()
- Khi diode 1am viéc véi dong cao thi ¢ thé bd qua r.
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2.2 Céc tham sb ciia diode ban din

3. Dién dung twong dwong:
Co=C hang rao * C knuéch tan

4. Mét vai tham sé gi&i han khéc:
- Dién ap nguwoc cwc dai cho phép V g,0c max-
- Dong dién thuan cwc dai cho phép |-

- Cong suét tiéu hao cwc dai cho phép P,,.

- Tan sb cyc dai cho phép cla tin hiéu xoay chiéu F,.,.

2.3 Phan tich mach DC chira diode

Gia s la diode silicon dwoc phan cuc thuan sao cho ¢é dua dong

dién dé diém lam viéc n&m trén diém gian doan (the knee):

E=LR+0.7 (V) (V = 0.7 dién ap dan cua diode Vy)

-~  1=(E-0.7)/R (A)

19-Feb-11



2.4 Phan tich mach tin hi¢u nhé cho diode

Tin hiéu nhd dwoc xem 1& doan lam viéc cua diode trén dac tuyén
dd nhé dé co thé xem 1 tuyén tinh.

(1) R

e = A.sin wl v(?)

T
(b)

v(t)=E + A sin at
Ap dung nguyén Iy xép chdng cho mach tuyén tinh:
E-0.7
+
R +r,

E

> [

i(t)=1+i= sin ot

r,Asin @t
R +r, >

2.4 Phan tich mach tin hiéu nhé cho diode
- Bbi v&i ngudn DC:
I=(E-0.7)/R (A)

- DBéi v&i ngudn AC:
~0.026 M

AR
v

o)
S

e A Asinwt 6,)

i sin ot ;

R+r, R+4+1p

- Téng hop:
E-0.7 A )
i(t)=1+i= + sin @t
R R + r,
A si t
V(D):O.7+r0 sin @ 6
R + r,

b= () —
—t
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2.5 Puong tai

Phan tich tin hiéu nho c6 thé st dung pp do thi: dwong tai DC biéu
dién mdi quan hé cda I,V trén diode khi c6 phan cuwc cla dién ap DC.

=270Q
r Fi A
I - intercept 22.2 mA
E 4
1=7=o.om} -V E
R'R
=(3.7 x 107Y)V + 0.0222
0 -V
Vo, = E = cv}
7
2.5 Pwong tai
- Biém 1am viéc cua diode chinh 14 giao diém cta dwdng tai va dac
tuyén.
- Giao diém nay dwoc goi la diém lam viéc tinh hay diém phan cuwc,
ky hiéu la Q.
I(mA)
F
222 dic tuyé&n I-V cta diode
19.8 - 9Q
|
: dudng tai
1
I
I
|
' » V (volts)
0.66 6
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2.5 Puong tai
7 mA) 270 Q i
4 2sin wt )
dac tuyén diode ¢ ip(t) K3
30§ |l
E+A _ 8 _ ’K A
R =350-296| W -~ ——~"~—>5~" """~~~ - 27 mA
25
E _
-3 22 2'
Y s Gt e el 19.8 mA
154
E-A_4a _ *# L
r3 —ﬁ—14.8 12.5 mA
10}
5 L
) : v I
/%\ 2 4 6 8 (volts)
0.65 110.67 (E — A) (E) (E + A)
vp(t) 9

2.6 Phan tich tin hiéu 16m cho diode

- Ché d6 tin hiéu 1&n khi sy thay doi cla dong dién va dién 4p cla
diode mé& rdng ra trén toan bd dac tuyen.

- Khi dién tr& clia mét diode thay doi ttr rat nhd dén rét Ion, n6 hoat
ddéng giong nhw mét cong tac (switch).

- Mét cong tac ly twdng c6 dién tré bang khéng khi dong va dién
tré la vo cung khi mé.

- Diode c6 thé dwgc xem nhw mét cong tac dwoc diéu khién bang
dién ap: déng khi dwoc phan cwc thuan va mé khi phan cwc
nguoc. ! 1

0. d 0.7V >V
(a) bic tuyén I-V khi (b) bBéc tuyén I-V khi
diode dugc xem nhu diode dugc xem nhu
ly tudng v6idproila 0 c6 dién dp roi 0.7V 10

19-Feb-11



2.7 Chinh luu

- Mach chinh Iwu la mach chi cho phép dong dién chay qua no theo
mot chiéu.

- Bién dién xoay chiéu thanh dién mét chiéu.

%—.!
% ! i
“ it 4
! qb h H [
R T
" P*'RW; R
U
!

Vidu

Cho mach dién nhw hinh vé&, diode Ge cé Vy= 0.2V, ndi tré rp
khong dang ké. Tai R, = 9Q, ngudn tin hiéu vao co r, = 1Q.

1. Biét dién 4p vao c6 dang xung vuéng ho&c hinh sin, bién do
10V. Hay vé dang séng va xac dinh dién ép trén tai R, .

2. Van cau héi 1 nhwng khi vi(t) 1a hinh sin c6 bién dd 1V. Xac dinh
gia tri dién &p trén tai tai thoi diém ot = /2.

g

ri
1 ahm
RL
V|_ 3 Ohrn

i
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Huwoéng dén
vi—V,

1.-DongquataiR,: i =——1
gq RN +R

b

- Ap roi trén tai: ;
v,-V 1 Ohm
VL(t):r+R7XRL Qghm

i L

Wi

- Vi Vy << v, nén c6 thé bd qua Vy:

v (1) = "iR xR, =0.9v,(1)
'y V 'y V

ri L
10
9 '/ t /\VL t
V. WV

Huwéng din
2. Khi v; nhd, khéng thé bd qua Vy. Diode chi d&n dién trong khoang
thoi gian v; > Vy, tai ot = n/2:

v,-V (sinwt—0.2)

Vi) =X R = S 9= 0.72V
Vi i L
IV‘| 1 1 1 |
| 1 1 1 1
1 1 1 1
ViF02VIV _ _N\_ ... e N o e e e
T L 1) 't
: 1 1 1 1
: 1 1 1 1
v 1 I 1 1
L : | | I |
0.72V " 1 | 1 |
] > t
; 1 I I 1
| 1 1 1 1
14
: 1 ! 1 1

19-Feb-11



2.8 Diode 6n ap (Zener)

Ky hiéu:

R

Dac tinh:

- Ché tao bang vat liéu chju nhiét va téa nhiét tét.

- Hoat dong & ché doé phan cuc nguoc.

- Poan 1am viéc trén phan d&c tuyén song song v&i truc

tung.

15

2.8 Diode 6n ap (Zener)

]

3

R1

| V2
'S
1
i
ApD——— — — — IZmin
|
| S I,
i{ Q
B — 1 Vzmax
Pmax
lmax = V

Pdc tuyén V-A cua diode Zener

V1: dién 4p 1 chiéu chwa 6n dinh.
V2: dién ap lay ra trén tai da 6n dinh
R1: dién tré& han dong cho diode,

sao cho Q nam trén doan AB.
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Vidu
Cho mach dién nhw hinh vé:
R1 = 300Q; R2 = 1200Q.

Xé&c dinh pham vi thay ddi cta Vi dé
c6 dién &p ra trén tai R2 6n dinh &
muc 10V.

(Chon loai diode Zener c6 V, = 10V,

l7min = 10MA, I, = 30mMA.)
Huwong din
-Dong qua tai: |, =—===8.3(mA)

2

- Ap dung dinh luat Ohm:
V=R, +V, =(, +1 )R, +V,

Vimin

=15.5V ;V,

imax

=21.5V
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