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CHUONG TRINH
Chuong mot : Cac ngdt dién ban dan
Tinh chon va bdo vé — Mach lai ngit dién.
Chuong hai : B nguon mot chiéu ban dan

Cac bd nguon mot chiéu diéu khién pha : So do khdi - pham vi Gng dung — Céc
buéc thiét k& — Tinh toan mach loc

Mach phét xung diéu khién pha
Hé thong diéu khién nhiéu vong.

Cap dién dong ngdt: So dd khai — Khdo sit cap dién dung bo bién ddi loai Flyback. —
Mach diéu khién.

Chuong ba: Hé thong diéu khién dong co mot chiéu dung bo bién ddi
Cac van dé cuta truyén dong dién ti dong dung bo bién déi

So do6 hé thong chinh luu dong co va cac ché do lam viéc — Gidi thieu bo bién déi dao
chiéu va truyén dong dién ddo chiéu quay.

Hé thong dung bo bién ddi 4p mot chiéu (Chopper) — Heé théng diéu khién dong co chap
hanh mét chiéu.

HT diéu khién dong co budc.
Chuang bén : He thong diéu khién dong ca xoay chiéu dung bo bi&n ddi

Pic tinh dong co xoay chiéu : Phuong trinh déc tinh co - sy lam viéc & ngudn khong
hinh sin.

Diéu chinh 4p dong co xoay chiéu : so d6 khdi dong dong co KDB.

Diéu chinh tan s& dong co xoay chiéu : cac nguyén tic thay déi dién ap , han ché séng
hai - so do diéu khién nghich luu ngudn ap - so db diéu khién bién tan V/F . Diéu khién vecto.
Diéu khién dong co dong bo.
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Chudng nam: B ngudn xoay chiéu ban dan
Ngudn tan s& cong nghiép : Nguyén ly On &p AC va UPS.

Ngudn tan s6 cao va gia nhiét cdm Gng : nguyén tic gia nhiét cdm Gng - nghich luu ndi
tiep - nghich luu song song . Cac bd ngudn tan s cao dung thyristor
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CHUGNG MOT : NGAT DIEN BAN DAN
I. TINH CHON NPBD :
1. Loai linh kién cong sut:

a. Diod: - Chinh Ivu (+ tin s6 thap),
phuc hdi nhanh (fast recovery) Iam viéc & tin sd cao.

- cong nghé thudng — sut 4p mdi ndi pn ~ 0.7 V, Schotty — sut 4p m&i
ndi pn ~ 0.3 V, chinh luu tan s cao nhung 4p khéa thap.

b. SCR: - Chinh luu, Nghich luu.
- Pic tinh cuc cong: amplified: dong kich bé, LASCR: kich bing
quang

c. GTO va Thyristor-c6-cau-tric-phitc-tap: S dung cho bd bi€n ddi ding NPBD mot
chiéu (tit cudng biic) & cong sut 16n, 4p rat cao.

-BIT: - SW: déng ngit, AF: Am tan, IF hay HF: cao tin, low noise: it nhiéu.
- Chon theo hé s6 khué&ch dai, Darlington

- MosFET:  AF (it gip), SW (thong dung), dong < 60A (dong dinh mifc gidm
nhanh khi dp khoa tang).

- IGBT: c6 thé xem 1a ndi tAing MosFET + BJT, chi c6 cong dung déng ngit,
ché tao & dong 16n (> vai chuc A).

2.Pinh mic ap: VDRM > Katv * Vivmax
Vivmax : Ap 1am viéc max.  VpryM : Ap khéa.
Katv : hé s0 an toan dp > 2.
3. Pinh midc dong:
Cd s cho viéc tinh chon dinh mdc dong lasy phat néng cda linh kién khi lam viéc.
biéu kién:
Nhiét do moindi 0; < Nhiét dd cho phép Ogp

- Sy truyén nhiét tif tinh thé bdn din ra mdi trudng xung quanh:

méindi @y 2 vé SCR Oc 2 tdn nhiét &4 = moi truong O.
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tuong tng phuong trinh:
0; =04 =AP-(Rjc + Ry +Rya) (B’{-a_an SCREW

+ Ryc: dién tré nhiét méi néi (Junction) — vé (Case)
_PLAIN WASHER

+ Rcp: dién tré nhiét vo — tan nhiét (Heatsink) INSULATING BUSHING

+ Rpya: dién trd nhiét tdn nhiét — moi truong (Ambience)
Gidi mach PTCS => t6n hao cong suit AP

Tinh toan nhiét =>60; .
INSULATOR

Né&u 0; < O¢p thi nang dinh mdc linh kién (gidm R
Ryc) hay cii thién didu kién tdn nhiét (gidm Rua , Ren). P HEATSINK
- Céc y€u t6 4nh hudng dén kha niing tai: 2 COMPRESEION WASHER

"

Luc ép va bé mit ti€p xiic linh kién — tin nhiét. =~ NUT
Nhiét d0 moi truGng. g s U .
T & Cach lap linh kién cbng suat vo
Ché& dd tdn nhiét: trong budng kin, ddi luu tu TO220AB vao tan nhiét
nhién, cudng biic.

- Phuong phép tinh gan ding: Chon theo dong trung binh hay hiéu dung + ki€m tra
nhiét do vo linh kién.
Dong lam viéc trung binh Ip < Gid tri trung binh dinh mic [,vg hay
Dong lam viéc hiéu dung Iz < Gid tri hi€u dung dinh mic Irms
Quan hé gitra hai gid tri nay cda chinh lIuu (D hay SCR):

b&i véi transistor (BJT, MosFET): xem cdc d6 thi cia nha san xuat, Ixms , Iave 12
ham s6 clia dang dong dién.

Hé s6 an toan dong 1.3 — 2.
- Stt dung dong dién max cho céc linh kién gin mach in hay dinh mitc bé (< 20A).

4. Cach lip dat (v6 - case), ch& do tan nhiét (SCR), ch& d9 cach dién véi vo.

TO220AB T048 TO118 TO200AB ADD A-PAK
(TO208AA) (TO209AE)

5. Phan loai theo chat lugng:

Hang khong, quin sy — cong nghi€p — thuong mai.
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Il. BAO VE LINH KIEN VA BBD:
1.Bao vé dong:
+ Bdo vé dong cuc dai ( ngdn mach — qua dong tic thdi):
Cau chi tic dong nhanh: thong sd ITizdt (tich phan dong binh phudng): bdo
vé linh kién cong suat.
Cau chi thong thudng: Tach rdi phan hu hdng, han ché lan truyén.
CB ( ngit mach tu dong — Aptomat ): nhu cau chi thong thudng
+ Bdo vé qud tdi ( qud dong c6 thdi gian ):
CB ( ngdt mach ty dong — Aptomat )
Rd le nhiét
Mach han dong ctia b diéu khién vong kin.

2. Bao vé ap: (quéd dp dang xung)

260v
R4
. 10k c 3
A A AT i
L L { | 10 3{

L
T C(01.1uF) o T
c2
WEw 1 L ZXFRI05 | T
R(22..100 chm) %43 o el | ~
A Jc2 oz
—
(1) () (3 (4) ' IRF450

RC ndi ti€p mic song song (1), Varistor 12 loai dién tr§ gidm nhanh khi 4p 16n hon tri
s6 ngudng (2), va cdc bd loc nhiéu ngudn(3) gdm cic mic loc LC hinh nt. C6 thé chdng céc
xung 4p & mach DC bing mach D + R + C nhu hinh (4).

RC (Snubber) song song ngit dién.

Il. MACH LAI NPBD: S db khdi hé thong diéu khién BBD:

Diéu khién Mach Khuéch dai Ghép

vong kin phdt xung xung néi NDBD
Diéu khién Mach ldi (driver)

1. Mach lai Thyristor: Phan loai theo cich
ghép.
a. Ghép tryc ti€p: -
Mach 14i = mach khuéch dai dong, XUNG DK R?
thudng tdi cuc E, cung cap Ig > Igr
S6 liéu thudng gip: 100 4
Vor =2 volt ; Ig = Iam /K; v6i K = 100..300 03 uF%

SCR

b. Ghép quang:
Muc dich: cich ly Diéu khién - Pong luc
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Dung OPTRON (Optocoupler) transistor  ——

(thong dung) vi OPTRON Triac ho MOC dé OPTOlgzl VMK
diéu khién & 4p AC bé hon hay biing 220 V. 2
OPTRON = LED + linh kién quang dién;

dung dé truyén xung qua mdi trudng quang. AKT

OPTRON thong thudng cé thdi gian tré 16n
hon vai micro gidy => tan sd tdi da dé€n vai
chuc KHz.

Sa do kich SCR dung OPTRON thong thudng.

kién quang dién 13 phototriac c¢6 4p khod dén

OPTRON ho MOC ctia Motorola ¢6 linh @
400 volt, dong vai chuc mA cho phép kich

N o 4. CASE 730A
TRIAC < 10 A tryc ti€p ¢ dién 220 VAC .
Triac Drivers
Peak LED
Blocking Trigger Current
Voltage ler
Voits mA, Max Device
250 30 MOC3009
15 3010
_ 10 3019
Hudng dan st dung OPTRON ho MOC 400 30 3020
1B 3021

(cia Motorola) dé€ 14i TRIAC.

For Zero Crossaver Firing

250 30 MOC3030 %

15 30319
400 a0 3040

15 3031
600 30 3060

15 3061

W Indicates UL Recognized — File #E54915

NQTE: CIRCUIT SUPPLIES 25 mA DRIVE TG GATE OF TRIAC AT
Vin = 25V AND T4 = 70°C.
180 2L
BY 300 6 R/ R2
Veo TRIAC
= o | m [T
_ o < —0 O 15 mA | 2400 a.1
oo — ! TRIAC 30mA | 1200 0.2
115 VAC 50 mA | 800 0.3

c. Ghép bién 4p:

Nguyén tic bi€n 4p xung (BAX): Khi dit ham nic vao sd cdp BAX, dong tir hda so
cAp va tir thong 16i thép ting theo ham mii va & thit cAp s€ c6 4p cdm ng ti 1€ v6i dao ham
tir thong 16i thép nay. Khi 4p sd cap bing 0 (hét xung), dong tir hod clia BAX cin cé dudng
phéng dién (thudng qua D phéng dién song song ngudc so cap).
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Mach 1ai xung hep: vce  BAX

——

lpo1

N|

\/
N D2 ‘

‘a :
i } D2 3k3

3.3 ohm
vCQl .
4 l/Q'/
lD
0 \ | /\
Lascr NS =
0 ! | - Mach 141 xung hep dung BAX

Dang xung dong, dp

0

D1 3k3
Q1

Yéu cau cda dang xung d€ BAX lam viéc:
+ Thdi gian c6 xung di nhé d€ mach tir khdng bio hoa.

+ Thdi gian nghi di 16n d€ dong tir hod bién 4p (khép mach qua diod phéng
dién D2) vé 0.

= > BAX truyén dugc xung hep: thdi gian nghi >> thdi gian c6 xung.

Mach lai SCR xung rong dung BA:

Ap pha 3

220/9 VAC iub &
™

R36 SCR

33 100
C22 R37

T 2u2

BAX SCR P

SCR

BAX

Mach sl dung chudi xung

Mach st dung SCR phu

2. Mach lai Transistor: VBB
a. Dang xung di€u khién t8i uu: 4

tONv%L +—F tOFF

- Thi nghiém déng ngit tdi R va RL: ()

Ucg

(b) (1)

¢

(b) Dang dong ap khdéng va c6 Snubber (1)
tai RL

(a) Dong dp tdi R
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Nhan xét dong 4p trén transistor khong thay ddi tifc thdi khi déng ngit chitng té 12
cong suat tifc thdi tiéu tan trén linh kién rat 16n lic nay. Sy phat nhiét nay khong ding ké
khi tin s& dong ngit bé nhung trd 1én 13 tiéu hao chinh clia transistor khi 1am viéc trong céc
bo bi€n ddi hién dai c6 tin sd déng ngit 16n .

ch

t

i

ng —
Dang dong cuc B t0i uu cho dong ngat

mach Snubber

P& gidm t5i thi€u t6n hao cong suit nhim ning tan sd lam viéc 1én cao:

+ Dung mach hd trg chuyén mach (vi du nhu mach Snubber cho qué trinh ngit)

+ Dung mach 14i tao dong cuc B t8i uu d€ transistor c¢6 thé chuyén mach nhanh.

Tu m6i ndi BE ¢6 dnh hudng 16n d€n qué trinh d6ng ngit ctia BJT. Dong Ip tdi uu
phdi c6 khaning nap va xanhanh tu dién nay.

I, 12 tri s& dong dién cudng biic nap tu &€ BJT d6ng nhanh, I,; 1a dong dién vira di
duy tri sy bdo hoa cua transistor (khong bdo hoa sdu) va I, 12 dong x4 ty, gidp tit nhanh.

b. Sd db ghép truc tiép:

- T4c dung RB, tu gia t&c.(a)

- Transistor Darlington va nguyén ly mach kep Baker (b)

- Mach l4i tich cuc (d)

VCC

A’is,i. I/1 uF Q2
af o
— N Q< Q
R2 @ T 7 o
D T
el g 1
@ R () | S (@)

c. Ghép bi€n 4p va mach 14i ti 1€ (¢)
d. Ghép bing quang (OPTRON): Diing ngudn doc 1ap cho mach l4i.
OPTRON (C4ch ly tin hiéu PK) + stta dang + khué&ch dai cong suit (Ghép truc tiép).

Mach dién tuong ty nhu 1di SCR.
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3. Mach lai MosFET va IGBT:
- biéu khién bing 4p.

D

- Céc thong so: D—Z/Z ca

Ngudng dién 4p diéu khién 3 -5V — . G 3som

Tieubiéu  0- 10V (hay 15 V) 0 .. 15volty™— o S Ri1
+/- 10 V (hay 15 V) i

Gi6i han hu hdng cuc cdng  (thdng 1

thudng) +-20V = N

- Mach l4i: Mach 14 MOSFET 5 — 7 A lam viéc & BBD

S : - ) Flyback 50 kHz.
Tan so thap: 14i tryc ti€p tr vi mach 12V

Tan s6 cao: Mach 14i tuong tw BJT nhung cap dién 15— 20V.

4. Mach 14i MOSFET céng suit c6 bao vé dong:

Hinh 4.19 dugc trich tir mot tap chi dién ti cong nghiép dé€ tham khdo mot mach 14i
MosFET cong suit ¢ bdo vé dong. Pong cd mot chiéu M 12 tdi cda BBP xung dién 4p vdi
ngit dién 12 MosFET 12A / 60V, ma hiéu IRF131. T4dc dong bdo vé dong dudc thuc hién
qua R - S Flip Flop. Nguyén Iy nay con gip trong cic vi mach diéu khién bo ngudn xung.

L w
R -QF— M
RS FF 7
VI PHAN}—>{S Q D
W 15v
S—>1 OPTRO] L J0K
BK COONGA Q 330
0 W/, 4|76
S SANH[~ =
SHUNT N
g Imax OPTRON =
Hinh 4.19 (a) (b)

R - S flip flop, dudc set & mdi dau chu ky déng ngit va reset khi dong vugt qud gid
tri cho phép. Nhu vdy khi c6 qud dong, 4
MosFET sé& bi khéa ngay, nhung lai dudc 4
cho phép & chu ky déng ngit k& tiép. 7]

K&t qua 1a khi c6 qud dong, dd rong 4
xung tuong ddi sé gidm dé han ché dong cuc ¢ s
dai. Cdc dang séng cho & hinh 4.19.c:

4: ngd ra cdng NAND 4, 1a tin hiéu 7 ¢
diéu rong xung tr mach diéu khién, qua £
optron. Hinh 4.19.c

3: ngd ra cng NAND 3, tin hiéu set ctia RS flip flop.

C: cuc C ctia BJT 2N2222, xudng thdp khi dong vugt qud gié tri dit xdc dinh bing
bi€n trd 100 ohm, nSi song song vdi shunt 0.33 ohm d€ 14y tin hiéu dong io.

7: tin hiéu cyc cdng MosFET.

Céc cong NAND 6, 1, 2, 7 sit dung CD4011 1a CMOS cap dién 15V, 1di truc tiép
MosFET bing diy din di qua 6ng ferrite d& chong dao ddng va nhiéu tin sd cao, & vi tri cia
7 ¢6 thé ding cdng NAND song song dé ting kha ning tdi dong. Cdc cdng 4, 3, 5 1a cic
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c6ng NAND Smit-tri-gd CD4093 cho phép sita dang xung.

S.Mach lai GTO:

e Nguyén lydiéu khién:
kich dan I,/I; = vaichyc
kich ngatI,/-I, < 10 nhg —Vbias.

e Snubber c6 C I6n khic phuc

+V

Swi R1

S/
N

(o O/O

- Vbias

GTO

nhugc di€m du/dt thap -

e Xung - Ig ¢6 bién d§ I6n do C —
phéng di€n, - [4/Ig < 10 .

- Mach vi du.

Y|

2

6. Cach tao ngudén Am cho BJT, IGBT va GTO:

5v
o

24v

D3
NI .
I
D1
- >|—9|_
+ ¢ }
~ SW

D2

—

R4 tai < 1A
3k3 #2 Kh
OPTONZ % R4
Q3 | 1«
|\B Ny w | K
S¥ 1N4007 R4 DZ1 | MosFET
DK A‘f& R2 I+ 3k3 12V ZS
1k S 1N4007 | 10u tai 10A
SO SANH 2 MACH LAI SAU:
R4 rO 15v
1k

O 15v
R5
C
103
R4 220 (_

3k3 Ai

R3
10_mA Q3 330 10_mA

IGBT hay MosFET

OPTO N

+—FK R

K DZ1

w 12v

100 —
R5 +— N

AN MosFET

= » R2
7 %K 0PTO 1k
N W _é_
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