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‘ CHUONG 1 ’
MO DAU - CAC LINH KIEN PIEN TU CONG SUAT

1.1 Khai niém chung

Dién to Cong suat Ilon

Céc linh kién dién tl cong suat dwoc sir dung
trong cac mach déng lwc — céng suat Ion



Sy khac nhau gilra cac linh kién dién to trng dung
(dién t& diéu khién) va dién tl cong suat

« Cong suét: nhd — lon

« Chirc nang: diéu khién — dong cat dong dién cong suat I&n
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Transistor diéu khién: Khuyéch dai

Transistor cong suat: déng cat dong dién



Pic tinh Volt - Ampe ctia van céng suat ly twéng

diéu khién /




DPéi twong nghién ctru cua dién tir cong suat

« Céac bo bién dbi cong suat
» Cac bg khoa dién t&r cong suat Ion

Chinh Iwu
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1. 2. Cac linh kién dién tir cong suat

1.2.1 Chéat ban dan - Lép tiép giap P -N

Chat ban dan:

O nhiét d6 binh thwdng c6 dd dan dién nam gitra chat dan dién va chét cach dién
Loai P: phan t&r mang dién 1a 16 trong — mang dién tich dwong

Loai N: phan tcr mang dién la cac electron — mang dién tich am

Mién béo hoa
- Cach dién



Phan cwc ngwoc

OO0
ofoJo
ololol

|
ool
®6O6




Phan cwe thuan

OO0
ofcfo
olclol

®®O
OROGRO
ONONO




1.2.2 Diode

CAu tao, hoat dong
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R: reverse — nguoc
F: forward — thuan
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Diode ly twdng
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Pac tinh dong cua diode

» Uy: Dién ap chuyén mach
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Cac théng so6 chinh cua diode
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Diode thwc té: IDB30E60 — Infineon Technologies

P-T0220-3.SMD P-T10220-2-2.

Product Summary

VRRM 600 V

I 30 A ’

VE 1.5 Vv .

Timax 175 | °C
Type Package Ordering Code | Marking| Pin1 | PIN2 | PIN3
IDP30EGO P-TO220-2-2. | Q67040-S4488 | D30E60 C A
IDB30EGO P-T0220-3.SMD| Q67040-S4376 | D30E60 | NC C




1.2.3 Transistor lwéd'ng cwe (BT)
(Bipolar Transistor)

Cau tao, hoat déong
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Pac tinh Volt — Ampe

Mién m& bdo hoa

* Bac tinh ngoai I = f(Ucg)
* Pac tinh diéu khién I = f(lg)
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Mach tror giup dong mo

(Pién tlr cong suat — Nguyén Binh)
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Transistor thwe té - MJW3281A (NPN) — ON Semiconductor

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Rating Symbol Value Unit
Collector-Emitter Voltage VcEo 230 Vde
Collector-Base Voltage VeRo 230 Vdc
Emitter-Base Voltage VEBO 5.0 Vdc
Collector-Emitter Voltage = 1.5 V VCEX 230 Vdc
Collector Current = Continuous Ic 15 Adc

- Peak (Note 1) 25
Base Current - Continuous Ig 1.5 Adc
Total Power Dissipation @ T = 25°C Pp 200 Watts
Derate Above 25°C 143 wirec
Operating and Storage Junction TJ. Tstg -65t0 °C
Temperature Range +150

3 T1O-247
CASE 340K
STYLE 3
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1.2.4 Transistor trwroong MOSFET

(Metal Oxid Semiconductor Field Effect Transistor)
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MOSFET thuwec té - 19MT050XF — International Rectifier

-]

Absolute Maximum Ratings

9

Parameters Max Units

Ip Continuos Drain Current @ Vgg = 10V @ Ty =25C 3 A
@ T =100°C 19

lom Pulsed Drain Current (1) 124

Pp Maximum Power Dissipation @T,=25C 1140 W
@ T, =100°C 456

Vis Gate-to-Source Voltage + 30 vV

VisoL RMS Isolation Voltage, Any Terminal to Case, t= 1 min 2500

dv/dt Peak Diode Recovery dv/dt (3) 15 V/ns




1.2.5 Transistor lwé'ng cwc céng cach ly - IGBT
Insulated Gate Bipolar Transistor
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19.5-uz

IGBT thuc té
1MB-30-060 — Fuji Electric

1450z

- @ Gate
@ Colledor
* Absolute Maximum Ratings (T.=25°C) & fallr
Items ] Symbols Ratings Units
Collector-Emitter Voltage Vees 600 \"
Gate -Emitter Voltage Vees +20 \Y
DC T= 25°C Icos 48
Collector Current DC T.=80°C Icgo 30 A
ims T.= 25°C lc puLse 192
IGBT Max. Power Dissipation Pc 180 W
Operating Temperature T +150 C
Storage Temperature Tstg -40 - +150 °C
Mounting Screw Torque 50 Nm




1.2.6 Thyristor

Cau tao — Hoat dong
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Dic tinh diéu khién cua thyristor:
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Pac tinh dong
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Khoa thyristor




Dong thyristor

» Bao vé qua ap trong
» Thoi gian dong thyristor — Géc an toan



Thyristor thwc té - 22RIA SERIES - International Rectifier

Major Ratings and Characteristics

o " 22RIA e
arameters nis
10t0 120 140to 160
g 2 2 A
@T, 85 85 b
o 35 35 A
g @50Hz 400 340 A
@ 60Hz 420 355 A
1% @50Hz 793 575 A%s
@ 60Hz 724 525 A%
Vel Vinu 100101200 | 1400t0 1600 %
g typical 110 us
T, -65t0 125 G
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1.2.7 GTO
Gate Turn Off Thyristor
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GTO thyec té - FG3000FX-90DA — Misubishi Electric

FG3000GX-90DA

@ ITQrRM Repetitive controllable on-state current ........... 3000A
@ IT(Av) Average on-state current..................... 1000A
@ VDRM Repetitive peak off state voltage ...................4500V

@ Anode short type

OUTLINE DRAWING Dimensions in mm
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ELECTRICAL CHARACTERISTICS

Limits

Symbol Parameter Test conditions Min TV M Unit
VM On-state voltage Tj=125°C, Itm = 3000A, Instantaneous measurment — — 40 v
IRRM Repetitive peak reverse current | Tj = 125°C, VRRM Applied — — 10 mA
IDRM Repetitive peak off-state current | Tj = 125°C, VDRM Applied, VGK = -2V — — 100 mA
IRG Reverse gate current Tj=125°C, VRG = 17V — — 10 mA
dv/dt Critical rate of rise of off-state voltage | Tj = 125°C, VD = 2250V, VGK = -2V 1000 — - Vius
tat Turn-on time Tj=125°C, ITm = 3000A, IGM = 25A, VD = 3400V — — 8 us
toq Turn-off time Tj=125°C, ITMm = 3000A, Vom = 4500V, dica/dt = -40A/us — — 30 us

VRG = 17V, Cs = 3.0pF, Ls = 0.25uH

lcam Peak gate turn-off current — 720 — A
Yo Gabo fihoe’ valings DC METHOD : Vb = 24V, RL = 010, Tj = 25°C - - 5.l ¥
IGT Gate trigger current — — 2500 | mA
Rih(j-H) Thermal resistance Junction to fin — — 0.013 | °C/W




1.2.8 Triac
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Pac tinh Volt - Ampe
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Triac thwc té - 2N6344 - ON Semiconductor

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Rating Symbol Value Unit
*Peak Repetitive Off-State Voltage() Vorw, Volts
(T, =-40to +110°C, Sine Wave 50 to VRRM
60 Hz, Gate Open) 2N6344 600
2N6349 800
*On-State RMS Current IT(RMS) Amps
(Tc = +80°C) 8.0
Full Cycle Sine Wave 50 to 60 Hz
(Tg = +90°C) 4.0
"Peak Non-Repetitive Surge Current ITsm 100 Amps TO-220AB
(One Full Cycle, Sine Wave 60 Hz, '-':?53;1“
Tc =+25°C)
Preceded and followed by rated t
s sontisicd dniackosdaat PIN ASSIGNMENT
Circuit Fusing Consideration (t = 8.3 ms) 2t 40 As n Viain Terminal 1
‘Peak Gate Power Pam 20 Watts 2 Main Terminal 2
(Tc = +80°C, Pulse Width = 2 us) 3 Gate
"Average Gate Power Paiav) 0.5 Watt 4 Main Terminal 2
(Tc =+80°C, t=8.3 ms)
“Peak Gate Current Igm 2.0 Amps
(Tc = +80°C, Pulse Width = 2.0 us)
"Peak Gate Voltage Vam 10 Volts
(Tc = +80°C, Pulse Width = 2.0 us)




CHUONG 2: MOT SO KHAI NIEM CO BAN
TRONG DIEN TU CONG SUAT



2.1 Nang lwong tich lily vao cudén khang
va giai phong tir cudén khang
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2.2 Nhip va sw chuyén mach

Nhanh chinh — Nhanh phu
Linh kién BTCS chinh — Linh kién BTCS phu

Nhip 14 khoang thoi gian gitra hai lan lién tiép thay doi trang thai cia
linh kién dién tlr cong suat trong mach. Tén cuta nhip la tén cua linh
kién dang dan dién.

Vi
Chuyén mach la trang thai dién tir xay ra >
trong mach bd bién déi, dwoc dac trung m —
béngjviéc dong dién trong mot nhanh =
gt‘wyen_ sang mot rjhanh ‘kha’c treng kh_| ¥ |
ong dién tong chay ra tlr nut gitra hai
nhanh van khéng déi. Ty =t




« DBién ap chuyén mach

« Chuyén mach ngoai —
Chuyén mach tw nhién

« Chuyén mach trong

« Chuyén mach truc tiép

« Chuyén mach gian tiép

« Chuyén mach nhiéu tang
« Thoi gian chuyén mach —
Goc chuyén mach

« Chuyén mach tirc thoi
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2.3 Cac dwong dac tinh

bac tinh ngoai (Dac tinh tai): Méi quan hé gitra dién ap dau ra va
dong dién d4u ra cta bo bién doi

Pac tinh diéu khién: Mbi quan hé gitra dién ap dau ra va dai lwong
diéu khién cia bd bién dbi

2.4 Hé s6 cong suat cua bo bién doi

A = ... Hé sb cong suéat PF (Power Factor)

P: Céng suat hiru cong
S: Céng suat biéu kién



P = mUlcose,

m: s6 pha ‘
U: Gia tri hiéu dung dién ap diéu hoa cua pha

|1): Gia tri hiéu dung cua thanh phan bac 1 dong dién pha

®(4)- Goc cham pha cla thanh phan bac 1 dong dién pha so v&i dién ap

S = mUl

I: Gia tri hiéu dung déng dién pha ZI(”)

n=1
2772 2 2 2772
2 =m*U le m*U*I}, + m*U le
n=l1

(&)

mUl,y: Cong suat biéu kién cua thanh phan bac 1
Q4): Cong suat phan khang cla thanh phan bac 1

2 sl s . 2 2 2 2 2 _
St =m’U? I, = m’U’ [, cos” @, +m U’ [, sin" @, =P

2 2
+ 0O



2 2 2 2 S .
S =P+ Q(].) +D %\
0 011! D
D=mU |31, ~% |/
n=2

P

D: Cdéng suat phan khang bién dang

P - -
A= P = =0C0s ¢, ... Hé s0 cong suat PF (Power Factor)
\/P +0,+D
/

L= {T” ... Hé sb méo dang DF (Distortion Factor)

2.k
(n)
THD, = NXrn=2 .. Pd méo dang tbng THD (Total Harmonic Distortion)

I(l)




