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TRUONG CAO PANG LY TU TRONG
KHOA PIEN - PIEN TU

HOC PHAN -

Muc tiéu va yéu cau ciia mon hoc

* Muc tiéu:
- Nam duogc cac kién thirc co ban vé qua trinh bién
d6i nang lugng dién ding c4c bo bién d6i ban dan
cOng suat cling nhu nhitng linh vuc tng dung tiéu
biéu ctia bién d6i dién ning.
- C6 hiéu biét vé nhiing dic tinh cua cic phan tir ban
dan cong suat 16n.
- C6 cac khai niém virng chic vé cac qua trinh bién
d6i xoay chiéu — mot chiéu (AC — DC), xoay chiéu —
xoay chiéu (AC — AC), mdt chiéu — mot chiéu (DC —
DC), mdt chiéu — xoay chiéu (DC — AC) va c4c bd
bién tan.




Muc tiéu va yéu cau cua mon hoc

* Muc tiéu:
- Sau mén hoc nay nguoi hoc ¢6 kha nang
tinh toan, thiét ké nhirng bd bién doi ban dan
trong nhitng (g dung don gian.

* Y8U cau’

- Nghe giang va doc thém cac tai liéu tham
khao

- Cting ¢b kién thirc bang cach tu 1am cac
bai tap trong sach bai tap.

Pién tir cOng suat 1a gi?

Pién tt cong sudt 12 mot chuyén nganh clia
ki thudt dién tu.

Pién ti cOng sudt nghién cifu va &ng dung
cdc phan tif ban din cong suit trong cdc bd
bi€n d6i, nhim bi€n d6i va khong ché ngudn
ning lugng dién véi cdc thong s6 khong thay
ddi dudc thanh ngudn ning lugng dién véi cic
thong s6 c6 thé thay d6i duoc, cung cidp cho
cac phu tai dién khéac nhau.

Céc linh kién DTCS chi lam churc ndng dong
cat va cho dong dién tai qua....
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Su khac nhau gitra cac linh kién dién tlr &rng dung
(dién ttr diéu khién) va dién tir cong suét

- Céng suét: nhd — I&n

= Chirc nang: diéu khién — déng cat dong dién céng suét Ién

Piéu khién

+

Boéng luc
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« Thoi diém
« Céng suét

le

Cac linh kién dién tir
coéng suét chilam

chirc nang dong cat
dong dién — cac van

Power Electronics

Phén loai linh kién ban din theo khi niing
diéu khién
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Lanh vuc wng dung cua DTCS

1. Céc thiét bi gia dung

Tt lanh, ta dong

Gia nhiét, sudi

Hé théng diéu hoa khong khi

Lo ndu

Chiéu sang

Céc thiét b dién tir dan dung (TV, mdy
tinh, cac thiét bi nghe nhin, giai tri...)

2. Trang thiét bi cho cao dc

Céc hé thong sudi, thong gid, didu hoa
Hé théng didu hoa trung tim

My tinh va cac thiét bj vin phong
UPS (Uninterruptible Power Supply)
Thang may

3. Cong nghiép

Bom

May nén

Quat giod

May cong cu

Lo néu hé quang, Lo niu cam tmg
Gia nhiét cam tmg (t6i cao tn...)
May han dién

4. Giao thong van tai

Didu khién dong co xe hoi dién
Nap acquy xe hoi dién
Céc h¢ thong tau dién, tau dién ngam

5. Hé¢ théng dién

Truyén tai dién DC cao &4p (HVDC)
B¢ bu tinh

Hg théng may phét ding ngudn ning
luong tai sinh (renewable energy):
nang lugng mat troi, nang lugng
gio...

Céc hé théng tich trit nang lugng
(energy storage systems)

6. Hang khong

Hé théng dién tau con thoi
Hé théng dién cua cac vé tinh
H¢ thong dién may bay

7. Vién thong

B¢ nap binh acquy
B¢ nguon (DC, UPS)

Xu hwéng phat trién va pham vi tng dung PTCS

* Xu hwéng phat trién: dai cong suat trai rong,

tir nho (vai W dén vai trim W), thanh phan chinh
trong cac hé thong diéu khién cong suit ctia cac

thiét bi nho, dén 16n va rat 16n (vai trim KW dén
vai chuc MW).

* Ung dung: rong khap, tir cac thiét bi cam tay,
dan dung dén cac hé thong thiét bi céng nghiép.
Diic bigr: tham gia vao diéu khién trong hé thong
nang luong.
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Chwong 1: CAC LINH KIEN BAN DAN
CONG SUAT

1.1/ Diode cong suét va ng dung:

1.1.1- Tong quan veé diode:

- Pic diém cau tao cua diot
cong suat (Power diode)

+ Phai cho dong dién 16n
chay qua (c& vai nghin
ampe), phai chiu dugc
dién &p nguogc 16n (c&
vai nghin von);

+ Vi vay cAu tao dic biét
hon & mot tiep gidp ban

Epitaxial layer

dan p-n thong thuong. N (Vo) (O] region)
Trong 16p ban dan n cé
thém 16p ngheo dién tich
.

' (Ng) Substrate (cathode)

7 —— -

l K Cathode metalization

Vung nghéo n-, lam téng kha néng chju dién ap

nguoc, nhung cling lam tang sut ap khi dan dong
theo chiéu thuan




1.1.2- Hinh dang DIODE c6ng suit:

* Piéu kién phan cwe:
Phdn cuc nguoc:

P N Is(rdt nhd)
O O Of-|+|,%,° <«
o O - | + ® e P N

O O O +| ® %o g

<«—O ® ——>»
"‘+ _\‘+
\‘ “
Vpe Ve

Diode khong din dién

Vo
Khi phan cyc ngugec Up < Ov thi e*™ << 1 nén
ID ~ IS (IS: dong di€n bao hoa ngugc)
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Phén cuvc thudn:

P N

In

+
}.U

+ - +| -

Voe

Diode din dién
K]

Ve

Goi Vy la ngudng dan Diode

* VVy=0,5 dén 0,6v; Upmax = 0,8 dén 0,9v
(chat Si)
* VVy=0,15 dn 0,2v; Upbmax = 0,4 dén 0,5v
(chat Ge)
* Thong thuong nguoi ta chon
Ub = 0,7v (chat Si)
Upb = 0,3v (chat Ge)
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1.1.3- Pac tinh von-ampe cua diode:

- Giup giai thich ché d6 lam viéc thyc té ctia diode
- Tinh toan ché d6 phat nhiét (t6n hao trén diode) trong qua
trinh lam viéc.

A tip A tip
IpF--- | ID————I
| |
: |
Dong ro 1 l
Ung.max 1 J E
: 0 Up Uak OUT Up Uak
D.0
Danh
thung mA

Dic tinh tuyén tinh hoa:

DPic tinh Von-ampe thyc té ctua diode Up = Up + Fp*ip: o = AUpl4lp

Cac mo hinh gan ding cia diode

M6 hinh gin diing thir nhat:

Phin cuc thudn Coing tile ding L,
+ - (digndp=0") o
— O—>C Bién dp thuin=1
Céng lac md \D

Phiin cifc ngude {dong dién =04

Ding dién

- +
_DI_ — —O/O— nguige= 0*

Xét trén ¢d sG mach, diode 1y tudng hoat dong tuong
tv nhu mot cong tic. Khi phin cuc thuin diode
tuong duong véi cong tic déng (dién 4p = 0). N&u
diode phan cuc ngudc, d6 1a cong tic md

(dong di€én = 0).
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C4c md hinh gan ding cia diode
M4 hinh gin diing thir 2:

Phin cuc thuin Cang tdc déng dién dp = 0.7
+ : ) 0.7
[ - +| B
Cong tic md

Phin curc ngudgc (dong dién =0")
- + Dang dig¢n
_D_ = _0]0_ nguge= O

Dién 4p phan cuc cla diode phai & mdc 0,7V d6i véi diode
Si (va & 0,4V d6i véi diode Ge), thi diode méi thuc sy din
dién t6t. V6i dién 4p ngudn 16n, 0,7V (0,4Y) ndy qud nhd
khong 4nh hudng gi. Thé nhung, khi dién 4p ngudn khong
16n 1dm, chiing ta phai xét dén dién 4p phan cuc thuin cia 2

dau diode.

C4c md hinh gan ding cta diode
M6 hinh gin ding thir 3:

Phin cuc thudn v I
+ . OTY R =R, A
| __Vn

—.F
Phin cyc nguge R;: Bién trd phin cuc thuin
- + Ry: Dién trd phin cuc ngudgc

—>— = | oo |
R,=R,

M&d hinh nay 12 mdt cong tic mic ndi ti€p v6i ngudn pin
0,7V (Si) va dién trd toan khdi r,. Sau khi dién 4p ngudn
vugt khoi dién thé rao, dong dién qua diode giy sut 4p mot
khodng I,.r;, ngang qua dién tré tdan khoi. Do d6 tong dién
4p qua diode Si bang:

Wi =Wo=07+ Inro
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1.1.4- Pic tinh dong cit cia diode:

— Dac tinh dong up(t), ip(t),

P A _
f _] dig
e

VaK

Vax

3

I

bién tich phuc

—> t; «—1— 1 1——;—.15 -

1 |
hid

Thoi gian phuc

hoi t,,

' ]

.
A (S
: b — ,

10 ety —pe— ty—!

Khi mé: dién ap g, 16n 1én dén vai V
trude khi tro ve gia tri dién ap thuan cd 1
— 1,5V do vung n- con thiéu dién tich

Khi khoa: dong vé dén 0, sau do tiép
tuc tang theo chiéu nguoc voi toc do
di,/dt dén gia tri I, roi vé bang 0.

1.1.5- Céc thong s co bén ciia diode:

- Gia tri dong trung Tai sao lai la dong trung binh?

binh cho phép chay
gua diot theo chiéu
thuan: I (A)

- Gid tri dién ap

— Lién quan dén qué trinh

phat nhiét. . .+

; 1"
- Vidul, == [ ip (t)dt

T

Kha nang chiu dién ap: 3 gia tri

nguoc 16n nhit ma  mm) — Repetitive peak reverse voltages,

d16t ¢6 thé chiu
dung duogc
Ungmax (V)

RRM

dién &p nguoc dinh lap lai

— Non repetitive peak reverse

voltages , Uggp

dién &p ngugc dinh khéng lap lai
— Direct reverse voltages, Ug

dién &p nguoc dinh truc tiép
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1.1.5- Céc thong s6 co ban ciia diode:

- Tan s6 f (Hz) Khi tin s6 ting 1én ton that do qua
) trinh dong cat s€ dong vai tro chinh
chtr khong phai 1a ton that khi dan.

C6 3 loai diode cong suét chinh:
1. Loai thudng, dung & tan sb 50, 60
. Hz: khong can quan tim dén t,,.
- Thoi gian phuc hoi 2. Loai nhanh: fast diode, ultrafast
t 3 dién ti diode.
r{l(us})l va dien tich ) 3 Schottky Diode: khong phi 13 loai
phuc hoi Q,, (C) Ny T Sar
cO ti€p gidp p-n. Sut &p khi dan rat nhd,
¢5 0,4 —0,5V; c6 thé dén 0,1 V. Dung
cho céac g dung tan sb cao can dong
16n, dién ap nho, ton that rat nho. Chi
chiu duoc dién ap thap, dudi 100 V.

Ung dung ciia diode
Diode dung dé chinh lwu 1 pha, 3 pha AC thanh DC

B6 chinh luu (rectifier): bién doi U, I xoay
chiéu thanh mot chiéu (AC/DC)

Us,h fi Uz, ko2
~/
AC input _ | DCoutput
fi=50-60Hz B f=0Hz

22/4/2020

11



22/4/2020

MOT SO MACH UNG DUNG THUC TE
CUA DIODE

Mach DIODE chinh Ivu 3 pha bén trong tu dién

#175976783
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Mach DIODE cau dan cho c4c tdm pin ning luong

mat troi

Bypass Duxdes

Mach DIODE thuc hién phén
chinh luu trong thiét bi bién tan

Chinh Mach mét chiéu Nghich

luu Trung gian

-

ST

i DC Link
ACLine * % f £ Link

+

w—— Filter
~1~ Capacitor
1 T

g

S R

T

o S VAL e L - Lo P
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