Bai 3 Dic Tinh I-V Ciia Noi p-n (Diode)
(p-n characteristics)

3.1 bac Tinh I-V

qvd
Vé theo cong thic I, = I[g(ekr 1)

Ip (mA) + Vp -
[p —
Ving phan cuc nghich Vitng phén cue thuln
V=Vzener Vp (Volt)
/’7 L V=07V
V=-Vp=V;
13+
Ap— I=-ID=IE
Hinh 3.1

3.2 Pién Tré Cua Noi p-n (diode)
3.2.1 Dién tré tinh cia diod (static resistance)

Tai diém hoat dong trén dac tuyén ki thuat dién tr¢ tinh cua diode duogc tinh theo

cong thue
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O diém Q ta c6 Vp = 0.8 V va Ip = 20mA, dién trg tinh ciia diode ¢ Q 1a

I(md)
0.8V
I Q Rs = Toma™ 40 Q2
0 / v v Tai Q’, Rg = —g'fnz = 250 Q
(Valt)
Hinh 3.2 TaiQ’, Rg = :iouz =5Q

3.2.2 Dién tré dong (dynamic resistance)

Thay vi ap vao dién 1 chiéu Vp, lai ap vao tin hiéu xoay chiéu hinh sine, su thay
do6i cua tin hiéu 1am Q di chuyén trong mét tim rong chung quanh diém Q di chuyén
trong mot tim rong xung quanh diém Q ban dau, tiép tuyén véi dic tuyén vé tai Q xac
dinh vung hoat dong va dinh su bién thién AV va Al dién tré dong dugc tinh theo cong

thirc sau:

AV 0.72-0.57V
R, =—L= = 3750
Alp 6mA—-2mA

Néu AVp va Alp tién vé 0, theo dinh

nghia, vé1 mac bién thién that nho vé tin

2m hiéu xoay chiéu dién tré dong cua diode ¢ Q
la:
_av
b= ar
Hinh 3.3
qvd dI aVp
Tu Ip = Ig(e*kT 1) tasuyras —= = I¢ X e kT X -
dvp kT
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L4 i dvp KT w1 KT 1
ay ngugc lair: - = — avn = — -
dI VD I
D q [ sce KT q
dv KT 1 0.026V KT ,
Viyrp = —2 ~ — X - = voi — = 0.026 6 T=300°K
dip q 1 Ip q
2e6mV
T =—-—
b Ip mMA

3.3 Tu ciia ndi P-N
3.3.1 Tu cua diode phan cuc nguogc

Trong vung phan cuc nguoc, sy hién dién cua cac ion duong va am cta vung hiém

v6i bé rong ving hiém 1a W xac dinh mét tu goi 1a tu ¢ & ving chuyén tiép Cr (T:

transistor)
Mién cach dién
BandanP ! BanddnN Cong thire tinh tu:
000 000 :OI """
OO0 000)e! = = = - - el
——— 000 000 : TP - (= W
A | 000000 .:: ..... K
000 000 :?! ----- Vi chét ban dan Si
lon trung hoa € = €117

dién tich € = €9%X15.8 (Ge)

Hinh 3.3 Viae, = 8.85x1072 F/m

A 14 tiép dién cua nbi p-n,
w: d6 rong ving hiém,
wi la d§ rong vung n,

wp la do rong vung p.

Phan linh kién hoc cho cac cong thirc sau: (dé tham khao)

eNd 1
[qNa( Nd+Na):|2 (VB

Wp =

1
Vp)2
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1

eNa

1
Wn [qu(Nd+Na)]2(VB Vp)2

v6i1 Va: rao dién thé ctia ndi p-n

Vbp: hi¢u thé ap vao noi p-n

1 141 1
— 1 J]2(Vp  Vp)2

2e

Suyraw = wp +wn = [;
3.3.2 Tu cia diode phin cwe thuin

Khi d6, trong ving hiém c6 nhiing bién thién vé dién lugng dQ do bién thién vé

hiéu ap gay ra dV, hi€u ung dién dung xay ra:

Cp =%
D=y

véi Cp 1a tu khuéeh tan

Pic tuyén sau minh hoa cy thé hai loai tu ctia ndi p-n (diode)

15pF AC(pF)
Tu chuyén tiép Cr va tu
khuéch tan Cp cuia mot 10pF
~diodSi :
5pF /
PHAN CUCNGUOC / I
HAN CUC THUAN

v

30v -25v -20v -15v -10v -5v 0 0.25v  0.5v

Hinh 3.4 Pic tuyén cua diode tu Crva Cp
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BAI 4 CAC LOAI DIODE CHINH LUU, ZENER, BIEN DUNG
(VARICAP), QUANG DIODE (LED)

4.1 Diode chinh luu (rectifier diode)

4.1.1 Chinh lwu: d6i dong xoay chiéu sang dong mét chiéu.

4.1.2 Cac thong sb cin hru y: Vi (max) dién thé ap thuan tdi da (dinh dong va dinh
nhiét), Ir (max) dong thuan tbi da (¢ nhiét do dinh trudc), Ir (max) dong nghich tdi da (&
nhiét d6 dinh trude), PRV (peak reverse voltage) dién ap nguoc tbi da con viét 1a PIV

hay V(BR), cong suat tiéu thu tdi da:

Pp= Vp.Ip
4.1.3Mach chinh luu
a. Chinh lwu ban ky: Tir hiéu thé xoay chiéu cua khu vuc dién 220 V hay thap hon (qua
bién thé ha thé), dung diode véi tinh chat ban din dién mot huéng dé dbi dién (half wave

rectifier).

Ban ky dwong Diode din

+30V
+ |30V
IBVARORE
30V - -
|
Hinh 4.1

*Céng thirc tinh di¢n thé trung binh:

Tur dién thé khu vuc v = Visinot voi Vi 1a bién d6 dinh (t6i da), o =2xf véi f =

50Hz, ta lay dién thé trung binh trong mét chu ky T la:

1 T
Vip == f V,sinwtdt
T o

doe .
Dit © = ot suy ra d6 = odt, tic la dt = — voi oT= 2n, d61 gioi han tich phan:
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Vio = 7 J,, VnSiNOAO X =

8|"’|r—t

o 1 2n Vi ¢ (1.
Vep = 5= X=XV J, sin6de = Z[fo sin6do + 0]

Do & ban ky 4m diode khong dan dién

Vip="2[ cos®]="2x2="2 =>Vy=03I8 Va

27 J

b. Chinh luu toan ky

C6 nhiing co cau nhiéu diode sap xép dé co thé dan dién & ca hai ban ky.

Co cau cau bon diode:

; ﬁ -
: i D
(n W] pes m 1
W —— -Ehr—SI ,.-'/-\\ .
v e
S B
L e, T T = = ]::1‘1 L
\ D /5i D450 : / P * Ds
L R—— U, SRt - >
—+ o
- A — it
D1*
RL
Dd# D3
Hinh 4.2 '

Xét phan cuc cac diode trong hai ban ky, dong dién chay cing chiéu trong Ri,
dong ting gap doi, nén:

V,, = 2><"Tm = 0.636 Vi
Chinh luu toan ky 2 diode:

a. Bién thé doi dién co chau giita
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L B

= N | )
D /Si R ‘ W
: /N
: t,
‘ VAR
a = b
Hinh 4.3
Xét mach qua 2 ban ky
Dy :'“\I':- VTTIJ._'."V
+ g Drl IL
o0
_ < .
‘ _VRJ:—I VI_ Ry
Hinh 4.4
b. Két qua
Ta vin cé: Vy = 2><"ZTm = 0.636XV,,,
Vi — . 2
V,p = 0.636XV,,, va = vyt
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4.2 Diode Zener (sit dung hiéu trng zener ciia ndi p-n phin cuc nguoc)

Anode Cathode
-

—

4.2.1 Ky hiéu

4.2.2 Thong s6 cia diode Zen

er

Hinh 4.5

Diode Zener dugc dac trung bdi cong suét tiéu tan nhiét tdi da:

IZ min

Izt

Hinh 4.7

7 IR

Pa=Vz. Izm

Vz 1a hiéu thé Zener; Izu 1 dong t6i da ma

khoi mao hiéu tng Zener (tbi thiéu dé diode
Zener hoat dong). (k= knee: khuyu dau gdi)

Izr = dong qua diode Zener vdi cong suat ti€u

=Pzm

diode chiu dung dugc; Izk 1a dong dién khuyu

tan bang Y cong suét toi da Py

(Pzm).

a.  Mach diode Zener dugc khao sat trong
| hai truong hop, higu 4p Vic khong ddi va tai
Ry khong dbi.

Tir mach dy trii: Vpc hiu 4p mot chiéu, R dé
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Pau tién thao diode Zener dé xem hiéu dién thé phan b V & chd 2 dau diode 1a

N A A A R
bao nhiéu? Cau phén thé cho: V, = Vp X R+’;?
L
R
LW l
. Néu thdy V > Vpz thi khi gin diode Zener vao
VT Vo R.  diode c6 thé hoat dong dugc néu Iz Izx
. Con néu V < Vz thi khi gin diode Zener vao diode
Hinh 4.8 = khong hoat dong duoc.

Giai doan 2: néu thay V>Vz, rp diode vao, vé mach twong dwong va tinh cic

dong:
2%
* 1z IL IR= IL + IZ
Vpc @ vy, Vevy
® RL IR =
' I, =% Iy =Ig—1
Hinh 4.9 L= suyralz=le-L

Kiém soat xem P ; = V,XI, c6 vuot qua Pzv khong va Iz ¢ vuot qua Izv khong?

b. Hiéu ap Vpc khong ddi, Rithay doi.

Chung ta tim tri tdi thiéu cua Ry dé diode Zener con hoat dong.

RL
V=V, = XV,
L= Vz =i, Ve
RVz
Riguny = -—~

Diéu nay cling x4c dinh tri t61 da cua Iv:

Vi Vz

i = —=
L(MAX) Ry RL(MIN)

Chi can chon Re > Ry min 12 diode Zener ¢6 thé hoat dong tHt.

c. Chung ta ciing can khao sat truong hop Ri. khong thay doi, can thay d6i Vic.
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