TONG QUAN

Céc linh kién ban dan cong suét trong linh vuc dién tir cong sudt c¢6 hai chtrc nang co
ban: dong va ngét dong dién di qua no. Trang thai linh kién dan dién (d6ng) 1a trang thai
linh kién ¢6 tac dung nhu mot dién trd rat nho (gan bang khéng). Trang thai linh kién khong
dan dién (ngflt) 1a trang thai linh kién c6 tac dung trong mach nhu mdt dién tr¢ 16n vo cung.

Linh kién ban dan hoat dong vai hai ché d6 1am viéc dong va ngz"tt dong dién duoc
xem la ly tudng néu & trang thai dan dién nd cé do sut ap bang khong va & trang thai khong
dan dién (ngat), dong dién qua no6 bang khong.

1. Phan loai linh kién ban dan:

Linh kién ban dan diéu khién duoc: Cac linh kién ban dan c6 thé chuyén doi trang thai
1am viéc cua minh tir trang thai khong dan dién (ngit) sang trang thai dan dién (déng) va
nguoc lai théng qua tic dung kich thich cta tin hiéu 1én cong diéu khién cta linh kién, goi
linh kién c6 tinh diéu khién. Tin higu diéu khién c6 thé ton tai dudi dang dong dién hay dién
ap. Vi du BJT, MOSFET, IGBT, GTO, SCR, TRIAC.

Linh kién ban din diéu khién hoan toan — linh kién dong ngat cudng buc (forced
commutated device): 1a linh kién c6 th€ di€u khién dong ngat hoan toan bang tin hi¢u dicu
khién, vi du BJT, MOSFET, IGBT, GTO.

Linh kién ban dan diéu khién déng: 13 linh kién chi c6 thé diéu khién dong bang tin
hiéu diéu khién ma khong diéu khién ngat dugc: SCR, TRIAC

Linh kién ban dan khong diéu khién dugc: 1a nhimng linh kién khong c6 cong diéu khién
va qua trinh chuyén trang thai lam viéc cua linh kién xay ra dudi tac dung cua nguon cong
suat. Vi du: Diode.
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Hinh 2.1 Céc linh kién ban din cong suét co ban

Diode: Dong dinh ,mlil’C cua diode tl‘:l’ 1A dén 5000A. bién ap dinh muc tor 10V dén 10kV.
Thot gian dong ngat tur 20 ns cho dén 100 ms. Diode dugc tmg dung trong b chinh luu va
cac mach bién d6i DC-DC: Zener, optoelectronic and Schottky diodes

BJT (Bipolar Junction Transistor): din dong Collector khi trén cuc Base c6 dong dién diéu
khién dii dé BJT dan. Dong dinh mirc cia BJT tir 0.5A dén 500 A; Dién ap tir 30V dén 1200V.
Thoi gian dong ngit cua BJT 0.5ms dén 100 ms. BJT duoc tng dung trong mach cac bo bién
d61 DC-DC; két hop véi diode sir dung trong cac bo bién tan. Tuy nhién trong cac bd cong
suét 16n thi nguoi ta thay thé BJT bang MOSFET va IGBT.



MOSFET (Metal Oxide Field Effect Transistor): din dong Drain khi c6 dién ap vira du
trén cuc diéu khién Gate. MOSFET dugc mic song song voi diode trong ciu triic cta no.
Dong dién dinh mirc tur 1dén 100A, dién ap dinh murc tir 30 dén 1000V. Thoi gian dong ngat
rat nho tir 50 dén 200ns. MOSFET tng dung cho b bién d6i DC-DC, va trong cic b bién
tan.

IGBT (Insulated Gate Bipolar Transistor): day 1a dang dic biét két hop giita BJT va
MOSFET. La linh kién rat d& st dung, thoi gian dong ngit nho hon thoi gian dong ngit cia
BIJT. Dong dinh murc tir 10 dén 600 A, dién ap dinh mirc tir 600 dén 1700V. IGBT \ing dung
nh@éu trong cic bo bién tan tir 1 dén 100kW va duoc tmg dung rong rai trong dién tir cong
suat.

SCR (Silicon Controlled Rectifier): Thyristor ciing giéng nhu diode khi ¢é xung trén cuc
Gate. SCR chi ngat khi dong qua né bang 0. Dong dinh murc thay d6i tir 10 dén 5000A. Pién
ap dinh murc thay d6i tir 200V dén 6 kV. Thoi gian dong ngit tir 1 dén 200ms. SCR dugc tmg
dung rong rai trong bd chinh luu diéu khién va 1a linh kién thudc ho thyristor dugc ung dung
rong rai nhat.

GTO (Gate Turn-Off Thyristor) thuc ho Thyristor va c6 kha nang diéu khién ngat bang
Xung am trén cong Gate. GTO c6 thé thay thé BJT khi can {ung dung trong cac b cong sut
16n, can dong va dién ap 16n. Dong va dién ap dinh mirc gan tuong ty nhu SCR va nd duge
g dung trong cac bd bién tan 16n hon 100kW.

TRIAC (Triode for Alternating Current) La linh li¢n c6 cau triic cAu tao boi hai SCR mic
doi song. Dong d‘ién dinh mrc tir 2 dén 50A, dién ap dinh‘ml'lc tr 200 dén 800V. TRIAC duoc
st dung trong di€u chinh 4nh sdng, nhirng thiét bi dién cam tay...
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Low Importance on Market

Hinh 2.2 Céc linh kién ban din cong suét trong cong nghiép
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Hinh 2.3 Dién ap va dong dién dinh muc cua céc linh kién ban dan cong suit

Bang 2.1 Thong sb k§ thuat co ban cua linh kién ban din cong sut



1.2 Ratings of Power Semiconductor Devices

Upper On-State
Voltage/Current Frequency Switching Resistance
Devices Rating (Hz) Time (ps) ()
Power General 4000 V/4500 A 1k 50-100 0.32m
diodes purpose 6000 V/3500 A 1k 50-100 0.6 m
600 V/9570 A 1k 50-100 0.1m
2800 V/1700 A 20k 5-10 0.4m
High speed 4500 V/1950 A 20k 5-10 12m
6000 V/1100 A 20k 5-10 1.96 m
600 V/17 A 30k 0.2 0.14
Schottky 150 V/80 A 30k 0.2 8.63 m
Bipolar Single 400V/250 A 25k 9 4m
tors  transistors 400 V40 A 30k 6 3lm
630 VIS0 A 35k 2 15m
Darlington 1200 V/400 A 20k 30 10m
MOSFETs Single B00VITS A 100k 16 1
COOLMOS Single 800V/IT8 A 125k 2 12m
600 V/40 A 125k 1 0.12m
1000 V/6.1 A 125k 15 20
IGBTs Single 2500 V/2400 A 100 k 5-10 23m
1200 V/52 A 100 k 5-10 0.13
1200 V25 A 100 k 5=10 0.14
1200 V/80 A 100k 5-10 44 m
1800 V/2200 A 100k 5-10 1.76 m
SITs 1200 V/300 A 100 k 0.5 1.2
ors Phase Line- 6500 V/4200 A 60 100400 0.58 m
1- control commutated 2800V/1500 A 60 100400 072 m
led  thyristors low speed 5000 V/4600 A 60 100400 0.48 m
215) 5000 V/3600 A 60 100400 050 m
5000 V/5000 A 60 100400 045m
Forced- Reverse 2800 V/1850 A 20k 20-100 0.87 m
turned-off blocking high 1800 V/2100 A 20k 20-100 0.78 m
thyristors speed 4500 V/3000 A 20k 20-100 0.5m
6000 V/2300 A 20k 20-100 0.52m
4500 V/3700 A 20k 20-100 0.53 m
Bidirectional 4200 V/1920 A 20k 20-100 0.77 m
RCT 2500 V/1000 A 20k 20~100 21m
GATT 1200 V/400 A 20k 10-50 22m
Light triggered 6000 V/1500 A 400 200400 0.53 m
Self-turned- GTO 4500 V/4000 A 10k 50-110 1.07 m
off thyristors ~ HD-GTO 4500 V/3000 A 10k 50-110 1.07m
Pulse GTO 5000 V/4600 A 10k 50-110 048 m
SITH 4000 V/2200 A 20k 5-10 56m
MTO 4500 V/500 A 5k 80-110 102 m
ETO 4500 V/4000 A 5k 80-110 05m
IGCT 4500 V/3000 A 5k 80-110 0.8 m
TRIACs Bidirectional 1200 V/300 A 400 200-400 36m
MCTs Single 4500 V250 A 5k 50-110 104 m
1400 V/65 A 5k 50-110 28 m



Bang 2.2 Ky hiéu va dic tinh cta linh kién ban dan trong cong nghiép

TABLE 1.3 Characteristics and Symbols of Some Power Devices
Devices Symbols Characteristics
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