Chwong 2. DIODE

1. Cau tao, ki hiéu va phén loai:

Diode c6 ki hiéu va hinh dang nhu (Hinh 2.1). Hai dau goi 1a Anode va Katod. Chiéu phan cuc thuén ki
hiéu 1a F va chiéu phan cuc nguoc ki hi¢u 1a R.
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(a) Ki hiéu diode chinh luu (b) Hinh dang Diode
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Hinh 2.1 - Ki hi€u va hinh dang Diode

Diode ciu tao gom 2 16p ban dan P va N néi véi nhau. Do ¢6 su chénh léch mat do* dién tir giira 2 16p,
tai viing tiép giap P-N (depletion region) cé su dich chuyén dién tu (electron) tir ving N (mat do dién tir
I6n) sang ving P (mat do 15 tréng I6n). Su dich chuyén nay 1am cho ving N tich dién duong (do mét
electron) va ving P tich dién 4m, va do d6 hinh thanh nén mét hiéu dién thé tiép giap. Su dich chuyén
dién tir do chénh léch mat do cang 16n thi dién thé tiép giap cang 16n va dén mot luc nao dé tao ra sy can
bang dong: sé lwong dién tir dich chuyén tir N sang P (do chénh Iéch mat d6) bang vai sé luong dién tur
dich chuyén tir P sang N (do dién thé tiép giap).
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Depletion region, reverse-biased

Hinh 2.2 - Mbi ndi P-N phan cuc nguoc
Khi dat dién 4p am vao cuc P va duong vao cuc N@: (Hinh 2.2) Dién thé dat vao cung chiéu véi dién
thé tiép giap, ving tiép giap duoc mé rong ra. Khi ap ngoai chua di 16n, s& khong c6 dong dién qua
diode. Khi ap ngoai du 16n°, c6 dong dién qua diode nhung dong thoi ciing danh thung diode.

1 Pién tir s& dich chuyén tir noi c6 mat do cao sang noi c6 mat do thap hon.
2 Goi la phan cuc nguoc.

3 V6i diode chinh luu dién ap nay thuong phai rat Ion vai tram volt dén vai nghin volt
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Minority carrier injection
Hinh 2.3 - Mbi ndi P-N phan cuc thuan
Khi dit dién ap duong vao cuc P va dién 4p am vao cuc N: (Hinh 2.3) VUing chuyén tiép thu hep lai. Néu
&4p ngoai 16n hon dién &p chuyén tiép, s& c6 dong dién qua diode. Luc nay diode duogc goi 1a phan cuc
thuan.
Dua vao tng dung cia Diode, nguoi ta chia Diode thanh cac loai sau:

e Line frequency Diode: Loai Diode nay thuong dugc dung trong cac tng dung chinh luu. Ching
c6 thong s6 vé dién ap (~5kV) va dong dién (~5kA) hoat dong cao nhat trong céc loai diode, dic
tinh chiu quéa dong, qué ap rat tt (gia tri gai khoang gap 6 lan gia tri trung binh). Bu lai ching c6
cac dac tinh phuc hdi nguoc 16n (Qr va trr).

e Fast recovery diodes: Loai Diode nay c6 dic tinh phuc hdi nguoc bé (~1 us). Chiing c6 thé dat
cong suat cao va thuong dwoc ding trong céc ung dung dong ngit nhanh nhu mach DC-DC,
chinh luu.

e Schottky rectifiers: La loai diode chinh lwu nhanh nhat, khong bi hién twong phuc héi nguoc,
dién &p phan cyc thuan thap (0.2V). Tuy nhién ching chi c¢d thé dat dién &p chiu dung hang trim
volts. Chung thuong dugc su dung trong cac tng dung do luong.

2. Dac tinh hoat dong:

2.1. Pic tinh ly twéng - Diode 1a mot khéa dién tir:

Hinh 2.4 - M6 hinh diode 1y tuong

Pac tinh ly tuong Diode 1a mot khoa dién tir. Khoa hé khi phén cuc nguoc, khoa dong khi phan cuc
thuan. Khi déng (ndi mach), ¢é roi 4p qua diode. Vi diode Si, roi ap khoang 0.7V ; véi diode Ge, roi ap
khoang 0.2V.

Vi du: Tinh dong dién va cong suat chay qua diode trong mach dién sau:

DIODE 217



DIODE —
2.2. Pic tinh thue té:

- Khi phén cuc thuan: Bién &p phén cuc thuan cang 16n thi roi ap cang 16n (do anh hudng cua dién tro
dan Ron.). Quan h¢ dong va &p Iic nay gan nhu tuyén tinh:

Vak =V + Ron.Ir
- Khi phan cuc nguoc:
Lubn cé, dong ro (leakage current)’rét,nhé di qua diode. Dong ro nay khong phu thudc vao ap nguoc
nhung rat nhay cam vai nhiét d6 moi noi P-N
Khi &p phé&n cuc ngugc du Ion Ver thi diode bi danh thing, luc nay dong ngugc ting nhanh giy hong
Diode
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Hinh 2.5 - bic tinh thuc té cua Diode
2.3. Pic tinh déng ngat: (Switching Characteristics of Power Diodes)
Diode can mét khoang thoi gian dé chuyén tir trang thai ngiing dian (OFF) sang trai thai dan (ON) va
nguoc lai. Can cht y dén anh huong cua khoang thoi gian chuyén tiép nay vi:
- Hién twong qué dong, qua &p lic méi dong ngit diode co thé gy hong hoic kich dan khong
mong mudn cac linh kién khéc.
- Dong va ap qua diode thay d6i lic dong ngat lam ting cong suét tiéu tan trén diode. Tan s dong
ngit diode cang cao cang gay tiéu tén cong suat nhiéu.

bac tinh dong (ON) theo thoi gian t ctia Diode dugc cho trong hinh bén dudi.
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Hinh 2.6 — Pac tinh dong (ON) cua Diode

Dién 4p phuc hdi thuan Ver (forward recovery voltage) thuong Ion hon dién &p phan cuc thuan Ve nhiéu
lan (c6 thé gay kich dan hodc hu hong céc thiét bi khac). Gié tri Ver khoang 10-30V, va thai gian phuc
hoi thuan ter khoang 10us.

Pic tinh ngat (OFF) theo thoi gian t ciia Diode duoc cho trong hinh bén duéi.
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Hinh 2.7 — Bac tinh mg (OFF) cua Diode [1]

Khi nging dan, dién tich! trén Diode duoc xa dién, lam Diode dan dién nguoc trong mot khoang thoi
gian ngan ngay sau khi m¢ (OFF).

Viy dé dam bao khong bi anh huong boi cac xung dién ap va dong dién gay ra do dic tinh dong va mo
ctiia Diode nhu trén, trong (ng dung déng ngat diode, ngudi ta phai “chd™ cho cac xung nay mat di roi
méi thay doi trang thai dong ngit cia Diode. Chinh diéu nay lam gidi han tan s6 dong ngat ti da cua
Diode

Mot s6 hru y:

Khi cho Diode nging dan, dong diode khong ngung giam tai 0 ma bi dan nguoc voi dong Irr (peak
reverse recovery current). Trong mot s6 mach dong nay cé thé chay qua tai hoic kich dan cac thiét bi
dong ngat khac.

1 pién tich tai mdi ndi P-N cuia Diode. Dién tich nay ciing gy ra su roi ap qua Diode khi phan cyc thuan
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Tai cudi thoi gian déng, néu thoi gian dan ngugc qua nhanh (gia tri S nho) thi Vrr 160 ¢6 thé gay hong
linh kién.
Thoi gian din nguoc tr anh huong dén cdng suit tidu tan trén diode. Pac biét khi tan sé dong ngit cang
I6n thi cong suét tiéu tan cang 16n.

2.4. Phan tich mach Diode:
Viéc phan tich mach diode dwa vao dac tinh cta diode: Khoéa dién tur vai dién ap mo khoa Vi

Trong cac vi du sau, cho Vs = 0.7V, tinh I ?
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Bai giai goi y: Xét mach i. Gia sit Diode D1 va D2 cung dan. Roi ap qua D1, D2 12 0.7V. Ta cé:
~V1-0.7 15-0.7

Dong dién quaR11a I, = = 0.953mA
& dien ad TR 15k
Dong dién quaR2 1a 1, = 07-V2_07-(-10) _; 47ma
R4 10k

Dong dién qua D2 1a 1, = 15, — I, =0.953-1.07 = -0.117mA . Nhu vay gia thiét khong hop ly

V1-07-V2 15-0.7—(-10)
R1+ R4 25Kk

Roi ap qua R11a V,, =V1-1 4R, =15-15k.0.972 = 0.42V . Bién &p qua D2 14 0.42V<0.7 nén D2 khong
dan, diéu nay phd hop véi gia thiét. Vay két luan Ip; =0.972mA; Ip2 = OmA

=0.972mA

Giai thiét D1 dan va D2 khéng dan. Dong qua D1 1a 1, =

2.5. Cac thong sb6 quan trong ciia Diode:
e Dién &p phan cuc thuan - Forward Voltage Drop , Vf

Khi duoc phan cuc thuan vuot quéa 0.7V véi diode Silison va 0.3 véi diode Germanium. Diode bat dau
cho dong dién di qua no. Trong tinh trang phan cuc thuan: Roi ap V¢ gan nhu khong d6i. Dong dién qua
diode phu thudc vao quan hé ap - tai bén ngoai.

e Dong ro: Leakage current - Dong dién nho chay qua diode khi phé&n cuc nghich.

e DC Blocking Voltage (VRDC): La dién 4p mot chiéu phan cuc ngugc Diode khong 1am hong
diode

e RMS Reverse Voltage (VRMS): La gi4 tri hiéu dung caa dién ap xoay chiéu dit vao diode ma
khong day hu hong diode do danh thung phén cuc ngugc.

e Peak Repetitive Reverse Voltage (VRRM): La dién ap ngugc dat vao diode chiu dung trong
ngan han c6 1ap lai theo chu ky (thudng 1a ntra chu ki dong dién, vi du 10ms).

Bai tap tinh toan va mé phong:
01. Phan tinh cac mach trong phan 2.4 (bai giang chuong 2) va tinh toan dong dién, cdng suat qua mdi
Diode. Gia sur roi ap qua Diode khi phéan cuc thuan la 0.7V

02. Sur dung cong cu (proteus, matlab,...) md phong mach nhu hinh bén dudi (dong dién hinh sin tan s6
50Hz, 4p hiéu dung 23V) trong hai truong hop cé tai R va khéng co tai R.
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(a) Pua ra cac d6 thi (tit ca 6 do thi)
e Dién ap nguon
e Diénap Vak qua diode
e Dién 4p qua tai

(b) Tir cac d6 thi cho biét gia tri Vrrm ctia Diode la bao nhiéu ? (trong hai truong hop)
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