Tai ligu gidng day mén: Linh kién Dién T

CHUGNG 4: DAI CUGNG VE CHAT BAN DAN
( SEMI CONDUCTOR )

Ngudi ta chia cdc vat liéu dién ra 1am 3 nhém chinh 1a : chit din

dién, chat cach dién va chat ban dan.
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Nguoi ta bdo rdang, chdt bdn din (Semi — conductor) la chdt cé
dién tré sudt trung binh giita chdt dén dién (kim logi) va chét cdch dién
(dién méi)

- Chdt dén dién cé dién tré suat p = 1076 =10-4 Om.
- Chdt bdn dén cé di¢n tré sudt p = 104 = 10+4 Qn

- Chdt cdch dién cé dién tré sudt p = 104 =10+10 Om
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Hinh 4-1-1: D6 thi ning lugng cla chit rin

Mién (1) dugc goi 1a mién hod tri hay mién diy: 1a mién bi 14p hoan toan
bdi céc e.
Mién (2) mién din: 1a mién ning lugng chua bi cdc e chi€m hét.

2

O gitta 12 mién cAm: 12 mién ning lugng khong c6 cdc e chi€ém gif.



Hinh 4-1-2: ) thi niing lugng ctia chit din dién

AW
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5-10eV

Chat c4ch dién

AW

ChAt ban dan

0.2-05eV
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CO CHE DAN PIEN CUA HAT DAN




Tai lidu gidng day mon: Linh kién Dién T

CHAT BAN DAN LOAI N (Negative)
N-Type
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CHAT BAN DAN LOAI P (Positive)
P-Type

. Tap chdt tao
® Si & raLdtdng
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TIEP XUC P-N (CHUYEN TIEP P-N)

n-type
silicon

p-n junction
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TIEP XUC P-N KHI KHONG CO PIEN TRUGNG NGOAI

wing khi&m
khuydt
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TIEP XUC P-N KHI CO PIEN TRUONG NGOAI
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TIEP XUC P-N KHI Co PIEN TRUONG NGOAI
(PHAN CUC THUAN)




Tai ligu gidng day mén: Linh kién Dién T

PAC TUYEN V-A CUA MOI NOI P-N

I
I
Vung f.c thya

I
VR max
: i I e

) Iosat =2uA Vy v (V)
Ving f.c nghich

Hinh 4-1-10: Dic tuyén V-A clia m6i ndi P-N

qu|

IP—N — Iosat(e T _1)




Tai ligu gidng day mén: Linh kién Dién T

O nhiét do phong 25°C hay 298°K, ngudi ta dinh nghia hé s
nhiét Vr :

-23
v KT _13810%208 o
q  1,6.10-19

Vay dong qua 16p tiép xic P-N:

V]
IP—N — Iosat (eZSmV _1)
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Tom lai :

» Khi phédn cuc nghich ldp tiép xiic P-N : Viung nghéo

md rong, dong qua 1dp ti€p xiic nhd bing dong troi clia

hat thi€u s6: | I = - Iosa (rdt bé)

= Khi phédn cuc thudn lop tiép xiic P-N: Vung ngheo hep,

dong qua 16p ti€p xuc 16n va ting theo dién 4p, 1a

dong Ikt cda hat da s6: | Ipn = losar€”>™
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DIODE BAN DAN

a|\D\|k A oms
L1

Théng thudng ky hiéu diode thudng bat ddu : 1N,
Hinh dang nhu hinh vé, th&dn c¢é mau den thi vach sé cé mau tuong
phan. Vach ngang trén diode dung dé xac dinh chan Kathode (K)

VD: 1N 4001 ; 1N 4007; 1N 5406 ; 1N 1206
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PAC TUYEN VOLT — AMPRE CUA DIODE

| p (MA)

A

701
60 ! Ge Si
40 {
20 {
VBF{max 20 10 101
i + +
0,2 05 1,0
1uAT L (V)
I
F IS/ 2uA 1 D
. A 3uAT o
Vung phéan v6i Si: Vy=0,5->0,7V
- —
CUc ngugc Ge: Vy =0,2->0,3V

ID — Iosat (EZSmV _1)
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MACH KHAO SAT PAC TUYEN V — A CUA DIODE

2 R1
A 2K2

N D1

Hinh 4-2-4: Mach khao sat Diode khi phan cuc nghich

2 R1
Vs +x 2K2
7

N D1

Khi phin cyc thuin
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ANH HUONG CUA NHIET PO LEN DIODE
Khi nhiét d6 ting , thi Vy gidm:
AV7

o = Kv
AT

v6i Kv = -2,5mV/°C (d6i v6i Ge) = -2mV/°C (d6i véi Si)

Khi nhiét d6 ting , thi dong bdo hoa ngudc losat ting

K (T -25
Tosat = Tosat (R)- € I( )

Vi Tosar ) .dong dién ri & nhiét do phong 25°C
K; : hé s6 nhiét = 0,07/°C (d6i v6i Ge) = 0,12/°C (d6i véi Si)
T :nhiét do modi trudng

Iosar: dOng ri & nhiét @6 T
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CAC THONG SO KY THUAT CUA DIODE

Chat ban din ch€ tao d€ c6 Vi (V,) .
Ifmax : dOng dién thuln t6i da
Vir max (hay Vppy . peak reverse voltge) : dién 4p ngudc toi da

Irmax (I) dOng dién nghich t6i da.
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ViDu :
Maso | Chit Trmax V Rmax I, Cong dung
1N4001 Si 1" 50v SpA Nin dong
1N4002 Si 1* 100v S5pA Nin dong
1N4004 Si 1" 400v 5uA Nin dong
1N4007 Si 1* 1000v SpA Nin dong
IN5404 Si 3A 400v 5uA Nin dong
1N5408 Si 34 1000v S5pA Nin dong
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HINH DANG CUA MOT SO DIODE

888G T

5+12A
25+30A

\
o,
] ° °
z o
80+400A % I ﬁ
[O\| 160+650A 1000A

Hinh 4-2-5: Hinh dang mot sd diode
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PIEN TRO VA TU CUA DIODE

e n oy im Ip (MA)
1. Pién tro tinh : Rpc A
Tai di€m hoat dong trén dic tuyén, omA
dién trd tinh cta diode dudc xdc dinh theo
cong thuc:
)0 9 WA\ [E—
Vi ]ov 5 Vo (V)
Rpc = 1, (9) Q" 2uA 0,5V 0,8V
Vi du nhu hinh vé 4-2-6, Hinh 4-2-6

G diém Q : Rpe = 0.8V/ 20mA = 40 (Q)

TaiQ7: Rpc = 0.5/ 2mA =250 Q ( pcthuin)

Tai Q”: Rpc =-10/ -2pA = SMQ (pc nghich)

Nhan xét :
Khi phan cuc thuidn : Ip ting 1€én manh => Rp nhd
Khi phan cuc nghich : I rAt nhé => Rp 16n

=> Ngudi ta 1gi dung tinh chait nay d€ do thir diode bing ddng hd VOM.
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CACH PO THU - KIEM TRA DIODE;:

-P& VOM § giai R x 100 :

DIODE DIODE
N
1 %
PBEN N\ PO PO ) BEN
N N
VOM VOM
PHAN CUC THUAN PHAN CUC NGHICE

Hinh 4-2-7: Céch do thir diode

Néu R, = R, = 0Q : Diode ndi tit

Néu R, = R,; = o0 Q : Diode dut
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2. Pién tré dong : rd
Irq= AVD / AID =dVD/ dID
J nhiét do phong (25°C), ta ¢6 KT/q = 25mV, nén

rq =25(mV)/Ip(mA)




3.Tuciamoindip—n:
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a. Tu cua diode khi phédn cuc nguoc:

Véi  e=¢gox11,7 (Si)

C,o=¢

S
d

€=¢gyx 15,8 (Ge)
va g0 =8,85 x10"°F/m

S: ti€t dién ctia mdi noi P-N

d: B9 rong vung ngheo

b. Tu cua diode khi phén cuc thudn:

CD

_dQ
dv

: dudc goi 1a tu khuéch tdn

A C(pF)

15pF 4
10pF +

5pF +

Phan cuc nghich Phan cuc thuan

-25V

-20v  -15V

} t t i
-0V -5V O 025V 05V V

D

Hinh 4-2-8: Pic tuyén cta tu chuyén ti€p Cr va tu khuéch tin Cp clia mot diode Si
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