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1. NHUNG KHAI NIEM CO BAN VE MACH
PIEN
1.1. Mach dién, két
cau hinh hoc cua
mach dién
1.1.1. Mach dién

o play



a. Nguon dién

)

m:‘

b. Tai

4

c. Day dan



1.1.2. K&t cau hinh hoc cla mach dién

Day dan

yaw

!

B | Db

a. Nhanh
b. Nut

c. Vong



1.2. Cac dai lugng dac trung cho qud trinh nang luong
cUa mach dién

1.2.1. Dong dién

switch /

O piay



1.2.2. Bién ap

Hiéu dién thé gilra hai diém: u,, = ¢, - ¢,

1.2.3. Chiéu duaong dong dién va dién ap

1.2.4. Cong suat

P = Ul



1.3. M6 hinh mach dién, cac thong sb

1.3.1. Nguon dién ap, ngudn dong dién

a. Nguon dién ap

b. Nguon dong dién

JO £




1.3.2. Pién tréd R

=2 1998 Science Joy'Wagon

Pac trung cho qua trinh tiéu thu dién nang va bién dién
nang thanh cac dang nang lugng khac.



e Bxnh th-éng ®On tré c& dng hxnh trd, tren
th@n c& 4 vich muu. Ba vich ®Cu thO hiOn
trb sé ®On tré. Vich thg 4 thO hiOn sai sé.

* 8en: 0; NOu: 1; §a: 2; Cam: 3; ; Xanh:
5; Xanh I-: 6; TYm: 7; Xm: 8; [%ng: Y

—1 I —

Nh-=ng ®On tré biOn
®eei (cBn gai lu chiOt
p) th-éng cad ba
ch@©n. Con chly nei
vii ch@n & gi=a. §iOn
tré c«ng nghO |3/4p
09/18/12 d n




1.3.3. Piéncam L

-
-

u, =L . di/dt

&V
Lantern
Battery

Pac trung cho qua trinh trao doi va tich Ity nang
lugng tu truong



09/18/12 11



1.3.4. Bién dung C

C
1
& > } I &
hinh 1.5 4 l Switch / / Switch
sl
&
up = 1 J‘i-:lt j s o)
. |_': mattary Capacitor

Pac trung cho hién tuong tich Idy nang lugng dién
trudng ( phong tich dién nang)



* TO ®On ca trbP sé nhd h—n 1pF th-
éng Ium b»ng gém (s@), giEy,
mica... Khi ding kh«ng cCn cho y
Té ®iOn ca trbP sé l-n h-n 1YF
th-éng lpm b»ng giky ca tEm
hia chEt (gii Ip to hda) Khi ding
t6 hda cCn ché y cuc tYnh ®iOn

e Trb sé& cd thO ghi truc Op nOu
hay theo IUEt vii ba ch+ sé. Hai
ch+sé ®Cu Iy sé ca nghUa. Ch=+
seé thg ba Iup hO sé mo. §n vb
tYnh lu pF. VY dé tren t6 ghi 203 ->
20fF




1.3.5. M6 hinh mach dién
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1.4. Phan loai va cac ché doé lam viéc cia mach dién
1.4.1. Phan loai theo loai dong dién

A ! A

a. Mach dién mot chiéu

b. Mach dién xoay chiéu



1.4.2. Phan loai theo tinh chat thong sO R, L, C cula
mach dién

a. Mach dién tuyén tinh
b. Mach dién phi tuyén
1.4.3. Phu thudc vao qua trinh nang lugng

a. Ché do xac lap

b. Ché do qua dob
1.4.4. Phan loai theo bai toan vé mach dién
a. Bai toan phan tich mach

b. Bai toan tong hop mach



1.5. Hai dinh luat Kiéchop
1.5.1. Binh luat Kiéchop 1

Tong dai s6 cac dong dién tai mot nat bang khéng:

Ti=0




1.5.2. Binh luat Kiéchop 2

Pi theo mo6t vong khép kin, theo moét chiéu duong tuy v,
tong dai s cac dién ap roi trén cac phan to R, L, C
bang tong dai s6 céac stc dién ddng co6 trong vong;
trong d6 nhiing sUc dién ddng va dong dién cé chiéu
tring vd&i chiéu duong cla vong sé mang dau duong,
nguoc lai mang dau am.




2. DONG PIEN HINH SIN
2.1. Cac dai lugng dac trung cho dong dién hinh sin
Bi€u thUrc clia dong dién, dién &p hinh sin:
1= 1__ sin(wt+¢)

o A u=U__sin(wt+¢,)

ot




Goc léch pha gitra dién ap va dong dién thuong ki
hi€ula ¢ :

1.1

¢ =0,




2.2. Tri sO hiéu dung cuia dong dién hinh sin

Tri s6 hiéu dung clla dong dién hinh sin la dong
moOt chiéu | sao cho khi chay qua cuing mot dién
tré R thi sé tao ra cliing cong suat

I

[ = _m

T

Trong thuc té, gia tri doc trén cac co cau do
dong dién |, do dién ap U, do cong suat P cla
dong dién hinh sin la tri s6 hiéu dung cla chung.

Cac gia tri U, I, P ghi nhan mac cua dung cu
va thiét bj dién la tri s6 hiéudung.



2.3. Bi€u dién dong dién hinh sin bang vécto

i =10./2smn( @t + 30"
n = 20./2sin( @t —45%)

¥
A

i

I=104

z0”

T=20W

]|



2.4. Biéu dién dong dién hinh sin bang so phic

S6 phurc c6 2 dang:
a. Dang sO6 mi

T =Te™  I=Ie™
b. Dang dai sO
C=at|b
c. Tong tré phirc
Z=R+X
d. Binh luat Om dang phtrc



2.5. Dong dién sin trong nhanh thuan tré

R

. e
U,
u, = R.I= Uy, SINwt
Coéng suat tac dung: NP
P — RI2 \."ﬂr.r
b -




2.6. Dong dién sin trong nhanh thuan cam

L
1=1__sinwt i
u( =U__ sin(wt+ 12)
U,
Cong suat phan khang:
QL:><L|2 -~
| NN . ko
‘ \_l/ \_l/ e — e .
Inductor: L
+" Vil
X
L >0 | © play
| di I | ti::c
LE <
AC circoits = Physics UNSW




2.7. Dong dién sin trong nhanh thuan dung

u. =U

= 1 __ sinwt

Cmax

Cong suat phan khang
Qc = _XC 12

sin (wt - T72)

C
i
e

uC
current current % *
positive  nepalive |
|
fime ‘

O play

AC circuits - Physics UNSW




2.8. Dong dién hinh sin trong mach R-L-C ndi tiép
va song song
2.8.1. Dong dién hinh sin trong mach R-L-C ndi tiép

. . . . . R L C
1

U=Up+l+U; e T |
—» —» —»

ug ug, ue

? & ? L
R L C » pla
a ]\%

YL AC circmits = Physics UNSW




2.8.2. Dong dién hinh sin trong mach R-L-C song song




2.9.1. Coéng suat dong dién hinh sin
2.9.1. Cbng suat tdc dung P

P = Ulcos¢

P ZZRRIZk
=1

2.9.2. Cong suat phan khang Q
Q = Ulsing

Q=S X, I°—-5 XTI

=1 =1

2.9.3. Cong suat biéu kién S

5=TUI=.P?+



2.10. Nang cao hé so6 cosd

Z=R +jX

i=1i

A 4

—

U

Gia tri dién dung C dé
nang hé so6 cong suat
tu cosd, Ién coso :

P
s (tg9, —tg9)

C =




3. CAC PHUONG PHAP PHAN TICH
MACH DIEN

3.1. Khai niém chung

Phan tich mach dién 1a bai toan cho bi€t két cau va thong sO cUa
mach dién ( thong sO clla ngudn U va E, dién tré R, dién cdm L, dién
dung C, tan sO f cla mach) va yéu cau phai tim dong dién, dién ap,
va cong suat trén cac nhanh



3.2. Ung dung biéu dién sé phic dé gidi mach dién

. A e
—_ ' . Z Iz
U,, =100." (V); . I _
X, =X. =R =10(Q) I
l 5 L E

a. Tim dong dién I, I, I, bang phuong phap bi€u dién sb
phUc
b. Tim cong suat tdc dung P, cong suat phdn khang Q,
cong suat bi€u ki€n S clla mach dién.



3.3. Cac phuong phap bién doi tuong duong

3.3.1. Mac noi tiép

th = Zl +Z‘2 + Z‘3

U

TOng tré tuong duong clla cac phan t& mac noi ti€p bang
tOng cac tOng tr® cla cac phan tU.

Lo =;Ek



3.3.2. Mac song song 1 Z,

TOng dan tuong duong cla cac nhanh song song bang
tOng cac tOng dan cac phan tU tén cac nhanh.




3.3.3. Bién d6i sao «— tam giac

a. Bién dbi Y - A

i

Zyp Ty FEg Tt
3

Lads

Lgz T Ly v ag
1
L3y

Fg =2, +Z, +
21 3 1 =

.



b. Bién db6i A oY




3.4. Phuong phap dong dién nhanh
3.4.1. Thuat toan
- X4c dinh sO ntt n va sO nhanh m clla mach dién

- Ty ¥ chon chi€u dong dién nhanh

- Viét n -1 phuong trinh Ki€chOp 1 cho n —1 niit
- Viét m — n +1 phuong trinh Ki€chOp 2 cho cac vong

- Giai hé m phuong trinh tim cac dong dién nhanh



3.4.2. Baitap

Cho mach dién nhu
hinh vé

E,
. . . . . iy & q
E,=E, =100 (7, E, =50 (W) U — >

Z,=1,=1,=1+j (Q)

: : £ I

E;
Z
.

N

Tim c4c dong dién I,,I, va I, bang phuong phap dong dién

nhanh.



3.5. Phuong phap dong dién vong

3.5.1. Thuat toan

- Ty v chon chi€u dong dién nhanh va dong di€én vong

- Lap m - n +1 phuong trinh Ki€chOp 2 cho m -n +1 vong
dbc lap

- Gidi hé m - n + 1 phuong trinh tim cic dong dién vong

- TU cac dong dién vong suy ra cac dong di€én nhanh



3.5.2. Bai tap E@ = B
Cho mach dién nhu o
hinh vé
E =L =100 WE, =507 1) o Ej@ & ;H
7.=7,=Z,=1+ (Q) o
E. 7 I,

v
+

Tim c4c dong dién I,,I, va I, bang phuong phap dong dién vong va it
ra Uu di€m cUa phuong phap nay.



3.6. Phuong phap dién ap hai nut
3.6.1. Thuat toan

- Tty y chon chiéu dong dién nhanh va dién 4p hai niit
- Tim di€n 4p hai nit theo cong th(c tOng quat :

D ET,
— K=l

U gs =
2 X
k-1

trong d6 quy Uéc cac sc dién ddng E, c6 chiéu ngugc chiéu
vGi dién 4p U, thi 1ay dau duong va cling chiéu lay dau am.

- Tim dong dién nhanh bang cach ap dung dinh ludt Om cho cac
nhanh.



4. MACH DIEN BA PHA

4.1. Khai niém chung vé mach dién ba pha

" Ngubn di€én gbm ba sUc dién dOng hinh sin cing bién do,
cing tan sO, 1&ch pha nhau 1 géc 213 goi 1a ngudn ba pha doi
xUng

= Mach di€én ba pha gdm nguln, tdi va duong day doi x(Ung goi
1a mach dién ba pha d6i xUng.



4.2. Mach dién ba pha phu tai n6i sao
4.2.1. Cach nOi

MuOn noOi hinh sao ta nOi ba di€m cudi pha v&i nhau tao
thanh di€m trung tinh

A B C

O—




4.2.2. Quan hé gilra cac dai lugng day va pha trong mach
dién ba pha do6i xing

a. Quan hé gifa dong dién day va pha: I, =I_
b. Quan hé gi(ra di€én ap day va dién ap pha:

U, =+/3U

p



4.3. Mach dién ba pha phu tai n6i tam giac
4.3.1. Cach nbi
MuOn n0i hinh tam giéc ta 1dy dau pha nay noi véi cudi pha kia.

L




4.3.2. Cac quan hé gilta dai lugng day va dai luong pha trong cach
nOi hinh tam gidc doi xUng

a. Quan hé gi(fa dién &p day va di€n ap pha: U, =U,
b. Quan hé gi(ra dong dién day va dong di€n pha:

[, =+/31

p



4.4. Cdng suat mach dién ba pha

4.4.1. Cong suat tac dung
P, =U, I, cosd, + Uy I cospy + U. I . cosd.

Khi mach ba pha d6i xtng: P, =3 U, I cos¢ =3 R I2,

4.4.2. Cong suat phan khang
Q,, = U, I, sinp, + Uy I sindp, + U I, sind.

Khi mach ba pha d6i xUng: P, =3 U I sinp =3 X I*

4.4.3. Cong suat bi€u ki€n

S, =+/P2% +Q,,°



4.5. Cach ndi nguon va tai trong mach dién ba pha
4.5.1. Cach n6i ngudn dién

Céac ngudn di€én dung trong sinh hoat thudng noi sao cé day trung
tinh.

4.5.2. Cach n0i dOng co dién ba pha

Tuy theo dién 4p clla mang di€n ta c6 thé ndi sao hodc tam gidc
cho ba ddy quan cUa dOng co

4.5.3. Cach noi cac tai clla mOt pha

- Pién 4p 1am viéc cla tai phadi bang ding dién ap dinh mUrc da ghi
trén nhan .

- Nén chon dién ap thi€t bi bang dién 4p pha cla ludi dién



5. D0 LUONG DIEN

5.1. Khai niém chung vé do ludng dién
5.1.1. Dinh nghia

Po 1udng 1a mOt qua trinh danh gia dinh luong dai luong can do
vGi don vi cla dai lugng do

5.1.2. Cac loai sai sO cUa phép do va cap chinh x4c

a. Sai sO tuyét doi
b. Sai sO tuong doi

c. Cap chinh xdc cUa dung cu do

d. PO nhay cua dung cu do



5.2. Co cau bién doi dién co
a. Pinh nghia

Dung cu do trong do tin hi€u vao 1a dong dién con tin hiéu ra 1a géc
quay cUa kim chi thi.

b. Phan loai
- CO cdu kiéu tU dién
- CO cau kiéu dién tu
- CO cau ki€u dién dOng
- CO cau ki€u cdm Ung

- CO cau kiéu tinh dién



5.2.1. Co cau do kiéu tur dién
a. Cau tao

b. Nguyen ly lam
viéc

OO CAT PO KIET TU BIEN D

MOi quan hé gilra géc 1é€ch a kim chi thi
va dong dién can do:
a=S.I




c. Pac di€m va Ung dung

Uu diém:
- B0 chinh xac cao

- Thang do chia d0 déu
- D06 nhay 16n

Nhuoc diém:
- Chi do dugc dong moOt chiéu
- Kha nang qua tai kém
- Cau tao phUc tap

U ng dung

- Dung cu do dong di€n, dién 4p mOt chi€u
- Po dién tré, dong hO van nidng



5.2.2. CO cau do ki€u dién tu

Xét co cau kiéu cudn day phang

a. Cautao |

b. Nguyén ly 1am viéc

MOi quan hé gilra géc 1é€ch
a cuUa kim chi thi va dong
dién can do I:

a =S.I°




c. Pac di€m va ing dung

Uu diém
- Po dugc dong xoay chi€u va moOt chi€u
- Kha nang chiu qué tai 16n

- Cau tao don gian

Nhuoc diém
- DO chinh x4c khong cao

- Thang do chia d0 khong déu
U ng dung

Ché tao cac ampe k€, von k€ mOt chiéu va xoay chiéu



5.2.3. Co cau do kiéu dién dong

a. Cautao

ot

b. Nguyén ly lam viéc

MOi quan hé gilra géc 1éch cla

kim chi thi o v6i 2 dong dién *
can do:
a=S.1 .,




c. Pac di€m va ing dung
Uu diém

- B0 chinh xac cao
- Po dugc cd dong mOt chi€u va xoay chiéu

Nhuoc diém
- Kha nang qua tai kém
- Cau tao phuc tap

U’ng dung

Ché tao cac ampe k€, von k€ mOt chiéu va xoay chiéu
Dung cu do cong suat (oat ké)



5.2.4. Co cau do kiéu cam ung

a. Cautao

2 3
[

Il 4 t Ig

- a—
3; ﬂ
‘H-\-\_H""-—__ ﬂ_ﬂ_ﬂ_‘_’_,.,-'-"

|
1

YyYvYYY YYYYY

Oy 0
aN,

b. Nguyén ly 1am viéc
Luong dién nang tiéu thu A trong khodng thoOi gian At:

A =P.At=C.N (N : sO vong quay cUa dia nhom)



c. Ung dung
Ché tao cong td do dién nang

=1019899

By Ehailein Poi Lid
—




5.3. Do dong dién va dién ap
5.3.1. Po dong di€n
- Mac ampe k€ n0i ti€p vGi phu tai c6 dong dién can do chay qua

- MG rOng thang do mOt chi€u, dung dién trd son (shunt) R noi
song song v3i co cau do

I Rz
{_ - -— {
I
L )
[> A
o

2

- Hé s6 md& rOng thang do K:

K=R, /R +1



5.3.2. Po dién ap

- Mac vén k€ song song vOi mach dién c6 dién ap can do

- M4 rOng thang do bang cach mac thém dién trd phu noi ti€p voi
von ké

- Hé sO md& rOng thang do K:

K=R /R +1



5.4. Po cong suat

5.4.1. Do cong suat mach dién sin mOt pha
O4t mét hay dung cu do cong sudt thuong ché tao theo co cau ki€u
dién dOng

(Ot meét 1 pha

M, O P, = Ul cos

M, cUa Oat mét ti 1& vGi
cong suat tac dung cla
phu tai nén dugc dung
dé€ do cong suat




5.4.2. Do cdng suat mach dién ba pha
a. Mach dién 3 pha 4 day d6i xUng

P3p: 3.P1p A Q—Q W,/

b. Mach dién 3 pha 4 ddy khong doi xUng

Ta

P, =P, +P+P A W)




c. Mach di€n 3 pha 3 day khong doi xting

P, =P +P,

Ché tao Oat ké 3 pha hai phan tU




5.5. Do dién tré

5.5.1. Po gian ti€p

R

1)

Pién trd can do: R, = U/l

2).



5.5.2. Do bang Om ké
o’
0 .

Ryt

Dong dién di qua cO caudo: I=E/(R_ +R)

Trudc khi do cdn ngan mach 1, 2 dé€ chinh kim vé vi tri 0



5.6. Khai niém vé do luong cac dai luong khéng dién
5.6.1. Khai niém chung va chuyén d6i do luGng

a. Khai niém chung

Pai luong CO cau
khong dién » chuy€n doi Mach do
CO cau
b. Chuyén d6i do ludng do

- Chuyén d0i dién trd
- Chuyén doi dién tr
- Chuyén d6i dién dung
- Chuyén d0i nhiét dién



5.6.2. MOt s6 mach do luong cac dai luong khéng dién

a. Po Ung suat N

ol &

O

b. Po su di chuyén

&




5.7. Po luong so
5.7.1. Nguyén 1y cUa chi thj s6

X(t) BDX

. — MH

5.7.2. Thiét bi hién sO

3
2 [=
2? »
2! >
2! >

GM




6. KHAI NIEM CHUNG VE MAY DIEN

6.1. Binh nghia va phan loai
6.1.1. DBinh nghia

M4y dién 1a thiét bj dién ttr, nguyén 1y 1am vi€éc dua vao hién tugng
cam Ung dién tUr va tuong tac gilra tU truOng va dong dién, ding dé
bi€én dGi co nang thanh dién ning (MFD)hodc ngudc lai (BCD)
hodc ding d€ bién do6i théng s dién ning (MBA), ...



6.1.2. Phan loai —
May dien
|
May di€n tinh M4y dién c6 phan quay
M4y dién xoay chi€u M4y dién mOt chiéu
|
May di€n khong May dién
dong bd dong bo
|
May POng May POng May bong Mé,y
biénap|| co phat o phat co phat
khong | | khong || déng dién || mOt || dien
déng | | dong || bo d6ng | [ chi€u | | mot
b(’-‘) bé b6 chi€u




6.2. Cac dinh luat dién tur co ban dung
trong may dién
6.2.1. Binh luat cam Ung dién tu
a) Truong hop tUr thong @ bi€n thién xuyén qua vong day.

3 . dD
b) Trudng hgp thanh daf CTuTyéW(T(f)dTg trong tU truOng.

e =B.l.v
6.2.2. Dinh luat luc dién tu
F =B.l.i

6.2.3. Binh luat mach tu



6.3. Vat liéu ché tao may dién
6.3.1. Vat liéu dan dién

6.3.2. Vatliéu dan tu

6.3.3. Vat li€u cach dién

6.3.4. Vat liéu két cau



6.4. Phat nong va lam mat may dién

T6n hao trong mdy dién:
- T6n hao sat tur

- T6n hao dong trong dién trd day quan

- T6n hao do ma sat

6.5. Phuong phap nghién cltu may dién
- Nghién cUu cac hién tugng vat li xay ra trong mdy di€n
- Xay dung mé hinh toan cUa may dién

- Thiét 1ap mach dién thay thé clla may dién

- Xay dung dac tinh, nghién cltu,va st dung theo yéu cau



7. MAY BIEN AP
7.1. Khai niém chung vé may bién ap
7.1.1. Pinh nghia va cac lugng dinh mUc
a. Pinh nghia

May bién ap 1a thiét bi dién tUr tinh, 1am viéc theo nguyén tac cdm
Uing dién tU, dung dé€ bi€n d6i hé thOng dién xoay chiéu (U, 1,,f)
thanh (U, L,f)

b. Cac lugng dinh mUc

- Dién dp dinh muc : Uy, , Uy,
- Dong di_én djnh mUc : L s Lo,

- Coéng sudtdinh mlc : S,



7.1.2. Cong dung clia may bién ap

- Co6ng dung clUa mdy bi€n &p 1a truyén tai va phan phoi di€én ning
trong hé thOng dién

- M4y bié€n 4p con dudc ding rOng ri :
Trong kY thudt han, thiét bj 10 nung, k¥ thudt vé tuyén di€n, linh vuc
do luOng, 1am nguon cho thi€t bj dién, dién tl v.v.



7.2. Cau tao va nguyén ly lam viéc ciia may bién ap
7.2.1. Cau tao
GOm hai b0 phan chinh: 16i thép va day quan

LOI THEP

DAY QUAN

TU THONG DAY QUAN




7.2.2. Nguyén ly lam viéc clla may bién ap

Theo dinh luat cam Ung
dién tu:

e = - W, .dbydt

e, = - W, .d/dt

Hé s6 bién ap k:
k=E/E=W/W,

B0 qua dién tr& day quan va tU thong tan ra ngoai khong khi:
k=E/E,= U/U,



7.2.3 May bi€n ap ba pha

3OS DAY

PE bi€n doi dién 4p cla hé thOng dién ba pha



7.2.4. Cac may bi€n ap dac biét

a) May bi€n ap tu ngau

~=ul}

o

May bién ap tU ngau trong dé cuOn thap ap 1a mOt phan
cuOn cao 4p

U/U,=W/W, DU=U.W,/W,



b) May bién ap do luong

- May bién dién ap
Diing bién d0i dién &p xoay chiéu
rat cao xudng dién ap thap d€ do

luong bang cac dung cu thong
thuOng

- May bién dong dién

Diing bién d6i dong dién xoay
chi€u 16n xudng dong dién nho
d& do 1udng

r|||

BT



8. MAY DIEN KHONG BDONG BO

8.1. Khai niém chung

M4y dién khong dong b0 1a loai mdy dién c6 phan quay, lam viéc
v0i dién xoay chiéu, theo nguyén 1i cdm Ung dién tu, c6 tbc do
quay cUa roto khéac véi tbc dd quay cUa tU trudng.




8.2. Cau tao cla may dién khong dong bo ba pha
GOm hai phan chinh:

1. Phan tinh ( Stator: Stato, xtato)

2. Phan quay ( Rotor: R6to)




8.2.1. Phan tinh (Stato)

Phan tinh gOm cac bo phan 1a 16i thép va day quan,
ngoai ra c6 vO mdy va nap may

L.oi thép

DAy quan

VO may




a. Loi thep

L6i thép stato hinh tru do cac 14 thép ky thuat di€n dugc dap ranh
bén trong, ghép lai vOi nhau

La thép ky thuat dién Loi thép stato




b. Day quan stato

Day quan stato 1am bang day dan dién dugc boc cach dién (day dién
tU) dugc dat trong céc ranh cUa 16i thép

cooling
W air flow

4 Non-Drive End

Drive End

Truc may Nap may VO may



8.2.2. Phan quay (réto)
GOm 16i thép, ddy quan va truc may
a. Loi thép

Loi thép gbm céc 14 thép kY thuat dién duodc dap ranh mat ngoai ghép
lai tao thanh céac ranh theo hudng truc

L4 thép ky thuat dién

\



b. Day quan
Co hai loai: R6to 10ng séc va roto day quan.
Réto 10ng séc

Thanh dan  La thép ky thuat dién Vong ngan mach

TEUC BONG CO



Réto day quan

CHAT TEAN

BIEN TR NGOAT




8.3. TU truong cla may dién khong dong bo
8.3.1. TU truwong dap mach cua diy quan mot pha

TU trudng dap mach. cla didy quan mOt pha 1a tUr trudng c6 phuong
khong doi, song tri sO va chiéu bi€n doi theo thdi gian.




8.3.2. TU truOng quay cla day quan ba pha
a. SU tao thanh tU truGng quay

Ba day quan dat 1éch nhau trong khong gian mOt géc 120° dién. Trong
cac ddy quan c6 dong dién ba pha doi x(Ung chay qua
ot=00"  t=90"+120"  wt=90"+240"

iy ic

1, =1 _ sinuxt
i, =1 sin(wt-120°)
i. =1 sin(wt-240°)




Dong dién ba pha tao ra tu trueong quay

X

T6ng



b. Pac di€m cUa tir trudng quay

- TOc dd tur truOng quay: n, =60f/p ( vong /phit)

- Chiéu quay cUa tU truOng
- Bién d0 cUa tU truOng quay: Prax = 32 Qi

c. TU truong quay cla day quan hai pha

d. TU thong tan



8.4. Nguyén Iy lam viéc clla may dién khong dong bo
8.4.1. Nguyén ly lam viéc cla dOng co khong dong bo

Khi ta cho dong di€én ba pha tan sO f vao ba ddy quan stato

- Hé s6 trugt cUa tdc dd : s = (n,-n)/n,
- TOc d0 cla dOng co : n= 60f/p.(1-s) (vong/phtit)



8.4.2 M@ may dong co khong dong bo ba pha

Khi m& may dOng co phai thoa man:
- Mdmen md may dOng co phai du 16n
- Dong m& may phadi nho
a. M@ may dong co réto day quan

Khi m& may day quan roto DAY QUAN BA PHA NOTSAC
duoc ndi v4i bién tré mG
méy. CHOI THAN
Pau tién dé bién trd 10n nhat,
sau d6 giam dan dén khong
| BIEN TRC NGOATL
WATH

TEITCT



b. MG may dOng co 10ng soc

- MG may truc tiép

- Gidm dién ap cung cap cho stato

+ Dung dién khang noi ti€p vao mach stato

Khi m& mday dong dién sé
gidm di k 1an, song momen
gidm di k*1an

BC

bK



+ Dung may tu bi€n ap

Dong dién cUa ludi dién gidm di k? 1an.

Song momen s€ gidm k2 1an.

+ Phuong phap doi ndi sao — tam giac

Dong dién cUa ludi dién
gidm di 3 1an va momen
gidm di 3 1an

7




8.5. Pi€u chinh tdc d® ddng co khong dong b ba pha
T6c dO clla dOng co khong dong bd: n = 60f/p. (1-5)

8.5.1. Pi€u chinh t6c dd bang thay ddi tan s f
8.5.2. Piéu chinh tdc dd bang cach thay d6i s6 ddi cuc p

8.5.3. Pi€u chinh t6c dd bang cach thay doi dién ap cung
cap cho stato

8.5.4. Piéu chinh bang cach thay doi di€n trd roto clia ddng co
roto day quan



8.6. POng co dién khong dong bd mot pha
8.6.1. TU truong dong dién hinh sin mOt pha
Dong dién xoay chi€u mOt pha khéng tao ra tU triOng quay

A I
o
N /
lnf 2 AN X/
0 T 7 e
- N A
t=0.
ot =0.
i{0)=1,




8.6.2. POng co mOt pha
Cau tao stato c6 ddy quan mOt pha, roto thudng 1a 10ng séc.

Ngoai day quan chinh, con c6 day quan phu.

N E T
VAV

A
A =

0O




9. MAY PIEN BDONG BO
9.1. Pinh nghia va céng dung
9.1.1. Pinh nghia

May dién xoay chi€u c6 tdc d0 quay roto n bang ding tOc dO quay
cUa tU truOng stato n,




9.1.2. CoOng dung
a. Ché d0 may phat

HATZ 4M41-G34EB BORE PUMP GENSET
RATED 335 kVA

Megvy duty 8t cocad dosal engee

Crogrsize sligmaly o

1PEG WP Swichgaar

Faboamd
sleal frame ¥

b. Ché d0 dOng co




9.2. Cau tao may dién dong bo
GOm hai phan chinh: phan tinh (stato) va phan quay (r6to )
9.2.1. Phan tinh

Stato cUa may di€n dong b0 giOng nhu stato cla may dién khong
dong bo

9.2.2. Phan quay
Bao gbm 16i thép, cuc tU va day quan kich tLr.




Roto co hai loai:
- Réto cuc 10i

C6 tOc dO thap, c6 nhi€u
doi cuc

- Roto cuc an

TOc db cao va c6 mOt doi
cuc




9.3. Nguyén ly lam viéc clla may phat dién dong bo

Dong dién ba pha sinh ra
trong ba day quan stato:
1, =1 sinwt

i, =1 sin(wt—120°)  stato 7.4
i.=1__ sin(wt— 240°)

R.oto

Dong dién ba pha tao nén tU truOng quay vdi tOc dO n:
n,=n (nlatdc dd quay cla roto)



9.5. POng co dién dong bo
9.5.1. Nguyén 1y 1am viéc

Phuong trinh di€n ap cUa dOng co
dién dong boO:

T=E+¥,1

9.5.2. MG mdy dOng cO dién
dong bo

9.5.3. M4y bu dong b0

E DT HA, |79



10. MAY BIEN MOT CHIEU
10.1. Cau tao clla may dién mot chiéu

Bao gOm phan tinh (stato), phan quay (réto) va cO gép vdi choi than

10.1.1. Phan tinh (stato)

s i
o ‘;1,"i_"|_|ﬁ1“”“




10.1.2. Phan quay ( réto)

Bao gOm 18i thép, ddy quan phan Ung, cO gbp va chOi than

'ROTO CUA MAY DIEN MOT CHIEU

L5 THEP

e

CHOI THAN VA LO X0




a. Loi thép va day quan
OB GOD CHOSI THAN

\ LT THER
. L

ﬁ"'#

M.
"""""""""""""""""" [N

| DAY QUAL

L5i thép hinh tru, 1am bang cac 14 thép kY thuat dién ghép lai vdi
nhau.



b. CO gép va chéi than

CO gbép gbm cac phi€n gép bang ddng dudc ghép cach dién, c6 dang
hinh tru



10.2. Nguyén ly lam viéc cla may phat va dong co di€én mot chi€u

10.2.1. Nguyén ly 1am vi€c clla may phat di€n mot chiéu




- Phuong trinh dién ap ciia may phat moét chiéu

U=E,-R,I,
- M6 phong may phat di€n mot chi€u

L

Sa




10.2.2. Nguyén ly lam viéc cua dong co dién mot chiéu

NhO c6 cO gbp va chOi than, dOng co quay theo mOt chiéu



- Phuong trinh dién ap dong co dién mot chiéu
U=E, +R I
- M6 phong dong co di€n mot chi€u

+— %

Brush A | v T

Brush B

&



10.3. Stric dién dong phan ting, céng suat dién tir va
momen dién tu
10.3.1. Stic di€n dOng phan Ung
E, =k.nQ
10.3.2. Cong suat dién tif va moémen di€én tU
« P, =pN/60a *n@I,

‘M, =kyIL,0



10.4. Phan Ung phan Ung clla may phat di€n mot chiéu

TU trudng trong mdy 1a tir truOng tong hop cla

tU trudng cUc tU va tU trOng phan Ung

10.4.1. Hau qua cla phan Ung phan
Ung

- O ché dd may phat, 1am cho dién
4p may phéat U giam

- Ché d0 dOng c0, 1am cho mdmen quay
gidm, va tOc dO dOng cO thay doi

10.4.2. Bién phap khac phuc

Diing cuc tU phu va ddy quan bu

EOTO

-—— - -
- u!
- .

—————mamT
—
—_————nIc-

TTT TRITSNG TONG HOP



10.5. Nguyén nhan tia ICra di€n va bién phap khac phuc

10.5.1. Nguyen nhan coO khi

10.5.2. Nguyén nhan di€n tur

10.5.3. Bién phap khac phuc

Dung cuc tU phu va ddy quan bu



10.6. May phat dién mot chi€u

= | B
O

) ) -

1. May dién mOt chi€u kich tU dbc 1ap.
2. My dién moOt chiéu kich tU song song
3. My dién mOt chiéu kich ttr noi ti€p

4. May dién moOt chiéu kich t&r hon hop



10.6.1. May phat dién mot chi@u kich tur doc lap

Phuong trinh can
bang dién ap

Mach phan Ung:
U=E, R

Mach kich tu :
Uk :Ikt (Rkt + Rdc)

t

Z

u
_‘_

I

o

$

P

=Y



10.6.2. May phat di€n mot chi€u kich tU song song

U
Phuong trinh can bang $

dién 4p A %D ﬁ

Mach phan Ung: U=

E,—R/I, U l/;/ In >

9 1

Mach kich tu': I
Ukt :Ikt (Rkt + Rdc)

*
L_ﬁlk
Ly

Iy

\ a N R >
Phuong trinh dong dién: I, | I
=1+,



10.6.3. May phat dién mot chiéu kich tir nOi ti€p

Dong dién kich tr 1a dong 7

dién tai, khi tai thay doi,

dién ap thay dobi rat nhiéu, ¥
)

trong thuc té khong s dung




10.6.4. May phat di€n mot chi€u kich tir hon hop

U
Pudng dac tinh ngoai 4
U=f(I) trong hai trudng s T
hop noOi thuan tU va %
ngugc tu . » -
! A~ b)
LY | %Xnt u A




10.7. POng co dién mot chi€u
10.7.1. MG may va di€u chinh tdc do

a. M& may dOng co dién mot chiéu
Khi mGméy: [ =U/R,
ViR, ratnhd, I = (20~ 30) I,
Pé€ gidm dong dién m& may:

- Dung bién trd m& may R .

- Gidm dién 4p dat vao phan Ung




b. biéu chinh tdc d0 dOng co di€n mot chi€u

n=(U-R1I)k, @
- Mac dién trd diéu chinh vao mach phan Ung
- Thay d6i dién 4p U

- Thay d6i tU thong



10.7.2. POng co di€n mot chi€u kich tUr song song

a. Puong dac tinh co n = f(M)

n=U/k@ - RM/ (k k@) l J>
n=U/k® - (R,+R M/ (ky k@)
“ s
7
1 "y ~
. R, 6)
— % *Oi
| e




b. Pac tinh lam viéc

Céc dudng quan hé gilra toc d6 n, mémen M, dong dién phan Ung I va
hiu suat n theo cdng suadt co trén truc P,

M; n t
I, 5N I,




10.7.3. POng co di€n mot chi€u kich tir nOi ti€p
a. Puong dac tinh co n = f(M)

iR
KU kR, _alU

I
=§:E'-."IH kg '-."fﬂ_’i'r :

~
o

O

Xnt

b

=1, Y




b. Pac tinh lam viéc
n; M
I;n

)




10.7.3. POng co dién mot chi€u kich tir hon hop

a. buong dac tinh co n = f(M)

v ]

I u
3 Niffp -
Xnt
° M Ikt v
Y




PHAN 2

KY THUAT PIEN TU



2.1. ChEtb n dEn ®On- phCn t& mét m&Et ghbp P-N
2.1.1. ChEt b,n dEn nguy®n chEt vp chEt b,n dEn t'p chEt
Ph©n biOt ® dEn ®iOn ciia c,c chEt b»ng ph--ng ph,p

C@E@i()n B ndEn C.ch R(Q)
— ) ) — ) ) — ¥
RiON C_{ ®10 L ®RI0UN ;
a. Cﬁziéc ving n'ng l-ingtrong chEt r3%n tinh th@
Ving dEn Ving dEn Ving dEn
Ry 0< Eg< 2eV Ving cEm EgJ
mt?p 0, Ving ho,
trb Ving ho,

trb

a) 130

0) b)




b. ChEt b .n dEn thuCn

Hai chEt b,n dEn thuCn ®iOn hxnh lp Gemanium (Ge) vp
Silicium (Si) ®Ou thuéc nham 4 ciia BIng tuCn hopn.

‘ ‘ ‘ ‘ ‘ ‘ Sica Eg=1,12eV vp Ge ca Eg=0,72eV

— 9l S1 —S81 —— Ving dEn
0] -
—— Sl —— St 81— 1,12eV

—— Si — Si—Si — X
‘ ‘ ‘ ‘ ‘ ‘ Ving ho  trb

Muén ca hit dEn ti do ph¥i ci n'ng l-ing kYch thYch E_>
Eg lpm ph,tsinh mét cZ£p h't dEn n°n n.= p..

131



C. ChEtb,n dEn t'p chEtlolin

Pha t'p chEt thuéc nham 5 ciia BTH vpo m'ng tinh thO
Ge hay Si vii ndng ®é khofng 10° ®0On 10'® nguy®n
to/cm? ta ca chEt b n dEn lo!'i n.

Mec t'p chEtloli n n»m é phYa tr*n ving cEm gCn ®,y ving dFEi

C,c ®iOn t6 dO dpng nhEn :
n'ng l-ing kYch thYch b%n Ving dEn,
ngopi ®0 nhqy I’n ving dEn _ _ Mgc t'p
vp tham gia vpo qu, trxnh - - chEtlolin
dEn ®iOn.
H!'t dEn ®a sé Ip ®iOn to. :
H't dEn thiOu sé Iy ion d- Ving ho,
-ng t'p chEt Ll
n,>>p,

132



d. ChEt b n dEn t'p chEtlotip
Pha t'p chEt thuéc nhim 3 cfia BTH vpo m!'ng tinh thO Ge
hay Si vii ndng ®é khofng 10! ®0On 108 nguy®n té/cm? ta
ca chEt b ,n dEn loli p.
Mec t'p chEtlo'i p n»m é phYa d-ii ving cEm gCn ®Cu ving
ho, trb

C,c ®iOp to d(':) dpng nhEn n'ng Ving dEn
I-ing kYch thYch b®n ngopi ®0
nhqy to ving ho, trP I°’'n mec t'p
chEt lo'i p t'o n°n ®iOn tYch

o - /N N MQC tlp
tham gia vpo qu, trxnh dEn o O chEt loYi 0
®iOn. :
H't dEn ®a se lp I¢ treng mang vmt?phO*
®t +
H't dEn thiOu sé Ip ®iOn to
mang ®t - 133

m oSS n



e. Vpi hiOn t-ing vEtly th-éng g £p

HiOn t-ing ion ho, nguy2n to ) o

é nhiOt ®eé th-éng, b.n dEn nguy2n chEt hay t'p chEt ®Ou bb
ion ho, v ca se ht dEn n hay p x,c ® nh ®-ic dua vo hum
Fermi -Dirac. , ,

é tring th i c©n b»ng thx tYch sé nang ®é hai lo'i ht dEn lu«n
lu met h»ng se: n..p, = n,.p,=n.p,= N2 =const
B.,ndEnncan,>>n >>p,. BndEnpcap,>>p >>n

HiOn t-ing ti hip c c hit dEn )

T h?|o Iu qu, trxnh chuyOn déi ¢ c ®On tO & m@c cao xueng
thEp lum mEt ®& mét c/Ep h't dEn. Su t.i hip ca lign guan ®0n
théi gian seng cha ®On tYch ® ®-ic sinh ra_vu na ca quan
hO vii tCn se t,c ®&ng nhanh cha linh kiOn ®IOn to. )
ChuyOn ®éng ca gia tec tr«i cia ¢ c h't dEn trong ®iOn tr-
€ng ) .. ,

Khi ca ®On tr-éng thx c ¢ h't dEn sl chuyOn ®&ng ca h-ing
®0 t'o nen disng ®ION.

ChuyOn ®eng khuOch t,n ) o
NOu trong khéi b.n dEn_ca ch2nh IOch nang ® ®iOwt tYch
kh«na qgian thx sl ca hiOn ting khuOch tn lum c©n b»ng



2.1.2. MZEt ghPp p-n vp tYnh chEt ch@nh l-u ciia ®i étb n

dEn
a. MAEt ghDp p-n khich-acd E,
* Khi hai khei bn dEn P VM N t|Op P 4

X0C c«ng n hQ vii nhau sl xqy
hiOn ting Kk uOch t.n vx ca chanh
IOch ndng ®& h't dEn.

P, = 10 p, = 10 — I,
n,= 10 n,= 10t I« —
¢ & ®Ou kiOn tidu chuEn, nhiOt ®é E,

phBng (27 °C) ®On p U, ciia tiOp
gi,p p-n ding Ge ®% khofing 0,3V

v ding Si ®'t kho‘l]ng 0,6V
* §iOn p tOp x4Oc p-n ®ic @ng
dong Ium pin quang ®On. .
n n Ane K
* MAt ghbp p-n &Ic gng dong lum ¢ 5
®i et b)n dEn. 135




b. MAEt ghPp p-n khi cd ®iOn tr-éng ngo i

«—
Etx
—» Gl -

E.,

" Ikt

* Khi ®On tr-éng ngopi vy
®iOn tr-eéng tiOp xoc ng-ic
nhau chong ca xu h-ing
triOt t2u nhau lum ving
chuyOn tiOp (ving nghlo
®On tYch) hNp I, hpng
o thO giffm nén  su
khuOch tn xEy ra minh
h—n -->ca diSng ®On chly
qua lip iOp g| p ->ta nai
®i ét ph©n cuc thuEn.

* Khi ®On tr-éng ngoui vu

®|On tr-éng tiOp x6c cing
chiOu nhau chong Ca Xu h-
ing céng I vii nhau lum
ving chuyOn UOp (Ving
nghlo ®On tYch) réng ra,
hung rpo thO t'hg n2n su
khuOch tn xYy ra rEt yOu
-> kh«ng ca dilng ®iOn
chly qua lip iOp gip ->ta
Nai ®i ét ph©n cuc ngsic.




C. §$Z&c tuyOn Von-Ampe vu c,c tham sé c- bqn cfia ®iét
b.n dEn
* §/Fc tuyOn cfia ®iét Ip mét
®-éng cong phac tp.
* Mci ®éng chia lum 3 ving.
* Ving 1 ®iét ph©n cuc thuEn
§ /£ c tuyOn cfia Ge gCn troc |

h—n. Cing métgi b | ? — U -
Cinggi ttb U ? 2 ax(V)
‘ §-éng Ge c¥4 tr6c hopnh ”

. Si c¥4 tréc hounh 0,4
|ng v 3 ®ét ph©n cuc ng-ic. DRng ®On ng-ic cfia ®iét

Ge lin h—.
* Ving 3 ®ietbb ® nhthing. Ge bp ® nh thiing sim h—.
* Nguy2n nh©n ® nh thiing: vx nhbat, vx ®iOn

137



C.c tham se cna ®iet

* Tham se giii h'n chn  Tham sé ®Pnh mec chi
yOu yOu (®0O ® nh gi, chEt l-ing
(qu, giii h'n nuy ®iét sIbb v ph'm vigng déng ciia ®iet)
hdng) - §iOn tré mét chiOu R ,=U, /I,
§i(")n p ng-ic clc @Y - §iOn tré vi ph©n (xoay chiOu)
U, gemae (th-€ngchan 80% r =9U, /a1, =U. / (I,+1.)
cna Ug,) Tren nh nh thuEn ry, Nha. Tren
- DBNng thuEn cuc ®*4 1, .. nh nh NG-IC g lin. SU chénh

IOch cung lin tYnh chEt
ch@nh I-u cung tet.

- §i0n dung tiOp gi,p p-n. & tCn
se cao dung kh ng cung gifm

- C«ng suEt tifu hao cuc @
cho phbp ®O ®iet ch-a
bP ® nh thing vXx nhiOt.

Paer ) Vi tY n hiOu si truyOn qua
- TCn se giii h*n cha ®IOn ®iét lum mEt t/c ch@nh I-u.
o hay dlSng ®On trong 138
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Ph©n lo'i ®iétb,n dEn

Dila vpo ®Zc ®iOm cEu tlo: §iét tiOp ®iOm,
tiOp m At

Diuia vpo chEt b, n dEn: Ge hay Si

Dua vpo tCn se gili h'in f__ : §iet cao tCn, ®iet
©m tCn

Dua VHO c«ng suEt CﬂCA®1i cho phDp: 8iet
c«ng suEt I-n, c«ng suEt trung bxnh, c«ng
suEt nha.

Dua vpo nguy®n ly lpm viOc hay ph'm vi gng
dong: §~iét chOnh l-u, ®iet &@n ,p (Riet zener),
®iet biOn dung (Varicap), ®iet Gunn.

139



mét sé ding ®i &t cd thO
* §i etca va bac b»ng
thudi tinh hay nhua
teeng hip chbu nhiOt
* Lo%i ®n ca hai cuc,
vich muu é phYa cuc
Ka tet
* Lo'i ®ietkbDp caba
cuc, linh kiOn ®ang va
* DB4W@RIEEC U ca ben
cuc ®iOn ®ic ®nh
dEu + - vi ghi ch+AC

hay —~
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Nh+ng d'ng ®i ét ®4&c biOt

*« 80 ch@nh I-u
ding ®On lin
hung r'rm A, ®i et
®ic chO tlo ca va
bac ngoui b»ng
kim loti vu t*to d ng
phi hip nh»m gifl
nhiOt t&t, dCy dEn
®On Wt b»ng
®nh ec cho
kh«ng hun.

g [FIEEEEET
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Nh+ng dlng ®i et kh,c
T LTI

IIII|II|I||||I i‘rn{iti 25 diode - CED) i
L1 nhiOu hxnh ding wvu
MU s¥%c kh ¢ nhau.
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2.1.3. Vpi gng dong ®iOn hxnh cfia ®i étb n dEn

By

D1M1204C !
+ L0
Tr 2.1 ’I ® ®
25 to_1
olc * D3 +
g i B Rt
220 4i50 Hz/0 Deg é Uiz DINIZOAC | o g F % 1 ke (Y]
| ’I
|

1 :

Mch ch@nh |-u hai nda chu kd ding hai ®i ét. BiOn p
ca thg cEp ba ®Cu ra tto nen U, ; =U,, nh-ng ng-ic pha
nhau (®Om gi=a néi chung).Hot ®éng...

Gi, trbp trung bxnh ®On p tren t9i: U , =0,9U ,

Gi, trb trung bxnh cfia dBng ®On tren t9i: =U /R, .
DRng qua m¢i ®iet | ,=_,=/2.

§ nh gi, ® b»ng ph¥ang b»ng hO sé ®Ep mich: .=,
/U

(o)




e U _Ipbi'n ® sang ca tCn seée nw. m lpsé pha ch@nh

l-u. LEy n=1 vpa m=2 %1 ca:

§iOn ,p ng-ic cuc ®' tr"n mci ®i ét bong teng ®iOn ,p
ctic ®'i t*n hai cuén the cEp biOn p.

Ungcmax = 2+/2U, =314U,

* _u ®iOm: S- ®3 ®-n gifn

* KhuyOt ®Om: ChEt l-ing ®iOn p mét chiOu thEp,
hiOu suEt n"ng l-ing thEp, biOn .p ca hai phCn the
cEp ®ei xgng, ®iOn ,p ng-ic trn mci ®i et cao.

* Kh3%c phoc: ChOnh l-u cCu.
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So s .nh kOt quY m« phang vii ly thuyOt

[
s & D /\’ﬁ

Dm12040C

Tr
Lz
25 to_1 * _

- ® 02 4 . -
+ U22  DIN1204C | —— Rt
@ 220 VIS0 Hzil Deg < & ° AT 1000 pF =5 1 ke 3.242 \f

.7

Espand | Ground (%
—Time base ——————— Trigger
4.4002 4 | |5.00ms=/ div Bl | Edge [F =] (=
# position | 0.00 E Lenel
al[V o dl T i A o A Ex]
~Channel & ——— |~ Channel B
== | 2 wiDiv B | 2 wDiv =
Settings | Y position | 0,00 E ' position | 0,00 E
z : acloo ®  |[Acojoe] @
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kOt quf m« phang tr*n dao ®éng ky

E Workbench
Analvziz  WWindow  Help

sk

4
Ay 22050 Hail

[ ]

T E. 0408 ms T2 15 . 0060 ms Te-Ti 9.9600 ms
< Multime WA E.4879 W Va2 E.5918 W wazrwal | -16 . EE94 my
=y 6.2429 W VB2 -&. 2218 WEIWE] | -12.4639 U
! 400 — Time baze Trigger Channel & — Channel B
|5.00ms/ div = | Edge  [F %] [ 2 wiDiv 2 [ 2 v I} | Feduce |
| Al wposition [0.00 [ Level [0o0 B | vpesition[0.00 ]| vpesion [co0 ]| Reverse
| [T Btal aB| Auto | Al[E Emt | Ac| o|[oc [aC o] DC Save
[
Settings |
- +
iw ]

W



Mich ch@nh I-u cCu

Tr
001
bt | 25 to 1 | & ®
+) +
220 %50 Hao Deg é % @
- -
| 1

1000 pF

_l_ él ®

a

* S- ®a mlch ®iOn. Nguy®n t3%c ho't ®éng.
* KhYo s .t m!ich qua Work Bench vp rét ra nhEn
xDt:

-HO seé ®Ep m!ch...
- Gi, trp ®i = P Sd Il_h ®0 b»llg ®iolllg ha
khi he mlc](l)(ﬁrao - %ﬁ? QGD

- §iOn ,p ng-ic tr"n mci ®i ét?...
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10

|

| al—e $
e AU p |
7 150 Hzf0 D Lo, e
J | Al | & |
o UL
15y 1k
$

2en p ding ®iet zener
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KhY n'ng ®,p eng cna mich

on ap bang zener.ewh

105
M & &
2E5.1 ] 1222 A
2 W50 Hz/l Deg = = ooz
A B7i55012
— 1 ke
15
& »

“r Dzcilloscope

Expand Ground (%
— Time baze Trigger
[0.01 s/div 2 | Edge [F =| @
# position | 0.00 ﬂ Lewel
[T et A fura [ B| Ex |
=Channel A = Channel B
[ 10 %D 2 110 w/Div =
vposition [ 0.00 2] | ¥pasiton [ 000 [
Ac|offoE @ Ac|of[bE @
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So s .nh st biOn ®éng ciia U vpo vp U Dz

1060
& L
Uvpo=15V
Z2E4.1m_ A 12.24m A TETRY UDZ=12,24V
A 575t % =?
- 1 ki *
15y
L ® o |||
106
® »
Uvpo=17V PV
UD =12,35V 452 9m A 12.35m A =V
Z
& orssct:
I=? ___1w %H{m
L o o |||
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2.2. PhCn t6 hai mZ&t ghDp p-n

2.2.1a. CEu t'o tranzito bipola (tranzito l-ing ciic)

Ba lip b.n dEn xOp xen kinhau pnp hay npn.

MiOn emit- (E) ca ndng ®é t'p chEt cao h-n.

MiOn baz- (B) xen gi+a mang vpi jm.

MiOn colect- (C) ca ndng ®é t'p chEt thEp nhEt.

DiOn tYch tiOp xéc BC (tiOp gi,p J.) lin h-n EB (tiOp gi,p
1),

C
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métsé d'ng tranzito trong thuc tO

Ky hiOu tren linh
kiOn theo quy
®pPnh cha n-ic
sqn xuEt

NhEt 2SA...:
2SB...; 25C...;
2SD...

Mu: 2N...
Chcu @u...

— TN

§ang va b»ng kim
0li ®0 tng khY n'ng tn nhiOt.

Cuc C néi tr-c tiOp ra va.

7

J—

§ang va nhua chPu nhiOt. PhCn
kim loli nei vii cuc C
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métsé d'ng tranzito trong thuc tO




2.2.1b. Nguy®n ly lpm viOc ciia tranzito bipola (tranzito l-ing
. . cuc) . . ~
* 8§80 tranzito lpm viOc ®-Ic é)chO ®¢é khuOch ®'i cCn ®-
a ®10n .p mét chiOu vpo c,c cuc (gailp ph©n cuc)
theo nguy®n t3c:
——=——huEn, J——— 2

e C,chOthgcc-bfn: L=L+1..
o =1./I.®nhgi, mgc hao hot d8ng khuOch t,n trong
ving baz- . ’
B=1I./L®nh gi, t,c dong ®iOu khiOn ciia dBng L, tii
dfng I..
To®ataca: L=LA+B). vpa=p/1+p). .,



2.2.1c. C.ch m%c tranzito vp c,c tham sé é chO ®é tYn
.hi(")u nha )
* Mci tranzito ca 3 ®i0On cuc mp mét m'ch ®iOn xo ly
tYn hiOu ca 4 ®iOn cuc n°n ph¥i ca mét ciic ®-ic

nei chung. — —
Ul (vao) T I U2 (ta)
U ra
Ul ao Yz UIM) Ui vaoy o
E B C
Mich EC Mich BC Mich CC

* To ba c,ch m%c vp coi m¢i c,ch m%c nh- mét te cuc ta ca
thO viOt ®-ic 6 c£p ph--ng trxnh m« t] quan hO gi+a tYn
hiOu vpo vp tYn hiOu ra ®0 x,c ®bpnh tham sé ciia
tranzito. (Tham khYo S GK) e



2.2.1d. Ph--ng trxnh c,c hi ®-éng ®4&c tuyOn ciia

tranzito
Tang qu, t EC BC CC
8§ /E tuyOh
vpo U= {0y seomst | U se = e o [Ues= HTedluy, [VaeHTe)ly,,

8§ /E tuyOh
philn hai Uz U oonst | U se = H{U ey (Ve H{U calli, [Use= TV ge,

S /E tuyfh

tr(léytc-h FERTU s | e (TN | PO PER1{ P TP [ PES (TR | T

8§ /E tuyOh
ra |2:f(U2)||1:const |C:f(UCE)|IB |c:f(Uce)||E |E:f(UEC)|IB
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2.2.2a. Hi ®Fc tuyOn ciia d'ng m¥%c m'ch Ec ding

tranzito
sty s 1=l &
fu Uee 72V Usk (vao ‘ Ve
L0k U, =6V E
U =6V [ ma

| QBE 14 Uy =2V ﬁ)m

! 4 v = 1, =40pA

* §AC tuyO__n VMO gieng LA I, =204A
miOn thuEn cfia ®iét i LT

e §/Ec tuyOn ra: MiOn ca ®é dec lin ->thay ®eei nha U, ->
thay linl.. MiOn ca ®é dec nha ,->thad ®egi nha |, ->

* $EG RYORIUYON @t eng vil met gi, P U, c& ®Pnh'thx
quan hO 1 Vil Iu mét ®éng th¥ang. Khi t'ng U, I2n mét gi,

trb kh c thx ®&éng ®Ec tuyOn cung dec h—. 157




2.2.2b. Hi ®Fc tuyOn ciia c,ch m%c m!ch Bc ding
tranzito

e I .=l ;1_=I_.8/FctuyOn
VMO E CIENE ~
VUO gieng miOn thuEn cha U AL

U
I P EB (vao) CB(ra)
sTBieL — gy

3 —
I, =3mA

I, =2mA

L ‘ I. =1mA

I, mA

o Khil; ce ®nhthxl-= I.. T" ng UCB thxl tng kh«ng ® n@B
kO. I lu«n lu«n nha h—nl KhiU, =0 th><| z 0vxX ®Op p
t|Op xoc trong ] - ® cuen ®|On tYch v-it qua m|On baz—rEt
mang.

* §/FEc tuyOn tmyOn ®'t ca thO su%to ®REC tu On ra. Vx_
didng I rEt nha n2n ®a thP gCn nh- ®éng th/4ng

v



2.2.2c. Hi ®Z&c tuyOn cfia c,ch m%c m!ch Cc ding

~t1“anZ1tO
VHO _IB ’ ra — §l£EC tuyOn VIO ca

d'ng kh ¢ h1/4n v>< U ph6 thuéc nhiOu
VMO Ue. NOu U thg thx U, gifmn2n  Uscuan

HggiIm._ C

1001 UEC =41V UEC =6V IE miA

UEC(ra)

4
UV / / I =20uA

100 5 U,V

e Trong thuc tO I.= I.n2n ®%Ec tuyOn ra vu ®Ec tuyOn
truyOn ®t cfia mich EC v mich CC lp gCn t-—ng tU nh-

nhau. 159



2.2.3. Ph©n cuc vp @n ®Pnh nhiOt ®O0m c«ng t.c ciia

a. Nguy“n t%c chung (nhc E)anzno

ChuyQn tiOp emit— - baz—lu«n ph©n cuc
thuEn

ChuyOn tiOp colect—- baz—lu«n ph@n cuc
NOUIRg tranzito lo*i pnp thx NOu ding tranzito loti npn
Yﬁf@é <U; (+ngudn vyo E) thxU. <U; <U_ (+ngudn

VIO C ’

. I

t __
B — Ej —

|+

 H-ing dRng ®On v ®ON p thuc tO é tranzitopnp lu«n

ng-ic so vii é tranzito npn. 160



b. §-éng tYi tUnh vy ®iOm c«ng t,c tUnh
* §-éng t9li tUnh ®-ic x.c ®Pnh tr®n ha ®%Ec tuyOn ra tUnh
* §iOm c«ng t,c tUnh n>m tren ®éng t9li tUnh. N& x ¢ ®nh
gi, trb dng ®ON vu ®ION ,p tr¥n tranzito khi ch-a ca tYn
hiOu vpo. Ph-—ng trxnh ®éng tfi: U .=E. - I .
yI.mA R,

Rt
§ Rb 10 ke ___i_
I [

— I, = 20uA

I, =0pA

N,
20 UCEV
* Lu mét ph-—ng trxnh tuyOn tYnh n2n ch@ cCn x.c ®nh

hai ®0m ®Ec biOt: khi I.=0 ->U..=E. vu khi tranzito
th«ng houn toun U =0 ->1.=E../R.
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c. @n ®bnh ®iOm c«ng t,c tUnh khi nhiOt ®é thay
®ce i

* Tranzito Iu linh kiOn b n dEn nhty cYm vii nhiOt ®3é.
 Hai ® I-ing nhty cIm vii nhiOt ® nhEt Iu U, v dBng ng-ic

cho
Do I. =l +(a +1) | n2n nhiOt ®é thay ®eei lum ®IOm c«ng t.C

bb tr«id. Ph©n cuc cho tranzi to b»ng dBng ce )
e § nh ni®RBhA~, ®bnh hh:if)(leq:\léjlﬂd ég\&%@ﬁﬂlmb@On P
ph©n cuc th-éng ca gi. trb khovng
0,3V ®ei vii tranzito Ge vu khofing
— 0,6V vii tranzito Si I nha so vii E..
T nen ta ca thO IEy gCn ®bing: I, =
E../R,->I; ce ®nh
L e Mch ®On ®n gifn, ® aen ®bPnh
- nhiOt phé thuéc hO se k.®4i diing

tUnh cna tranzito.

* Mch gng déng khi yau cCu ®é aert®
R nh NnhiOt hena can

Rh Ft




e. Ph©n cuc cho tranzito b»ng ®iOn ,p phin hai
e R, ®ic nei truc tiOp gi=a colect—vu baz—cAa tranzito

e E.o=(lo +13). R, +U. hay E.=(I. +1,). R, +1;R, +U,,

Ba qua U, ta cd: E..=(l. +13). R, +I,R, . Ta gif s6 nhiOt ®
t'ng lumI. t'hg thx U ,.cong t'ng I12n nen U gifm. MAt kh c:

U =U o, +Ug. sl lum gifm dBng ph@n cuc |, - >1. gifm.

NOu thiOt kO mtch phi hip sao cho su t'ng I do nhiOt ®& b»ng

su gifm I do cEu tréc cfia mich ph©n cuc ta ca ®-ic ®e gen
®Pnh ghi * lu ®OmM: mich c& ®é sen ® nh nhiOt

cao h—.
* K. ®0m: hO sé K. ®itYn hiOu bp
— gifimvxtYnhiOurae CquaR, tC
®&ng tré 11 ng-ic pha vii tYn hiOu |&i

VMO.
L e Kh¥ac phoc: Chia R, thunh hai ®On
tre. 163
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e. Ph©n cuc cho tranzi to b»ng dBng emit- (tu ph©n
cCuc
e §iONntré R; VU R, lu mét bé ph@gn p o ngn U, cé ®pnh.
e NOu U,> U, thxta ca thO coi l. = U, /R, viu mich ®On c3
®é 2en ®Pnh
Gif s6 nhiOt ® t'ng lum I, I t'hg dEn ®On ®IOm Iy viOc bp
tr-it I2n trPn ®-éng ®£Ec On tUnh. Do I, —I +1, N2n |. cong

t"ngXuenng%Apl‘—& ®P hEYLQFBE@% IEPB?

* Muen mich ho't ®&ng tet ph¥i chan
trb se R, R,, R phi hip.

* §Cy lu mich cd ® zen ®Pnh nhiOt
cao nh-ng Ry ® g©y s6t p tYn hiOu
®-a vJo mlch K. ®i lum gifm hO seé

e KOu tYn hiOu Iu xoay chiOu thx kh3/ac

phoc b»ng ¢ ch nei song song to C_ vii
RE.
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2.2.4. Tranzito tr-éng (FET)

* Nguy2n ly ho't ®ng: dua vuo hiOu gng tr-éng ®O ®iOu
khiOn ®& dEn ®On cfia ®n tinh thO b .n dEn. DRNg
®On do mét Ioti hit dEn ®a sé tlo ra.

e lu ®OmM: XdIY, gia c«ng tYn hiOu vii ®é tin cEy cao.
Ti2u hao n'ng I-ing cuc bb.

a. CEu tlo loli cuc coa tif)p gi,p JFEENh b n dEn Si-n ®-ic

bao quanh b»ng met lip b,n dEn p
VL néi ra ngopi ba ®On clc nh-
hxnh V.

| Ho't ®ng: Tuu theo gi, P Ugs ph@n

—— cuc ng-ic mu lip tiOp gip cd ®&
réng kh,c nhau lum thay ®eei tiOt
diOn Rénh dEn DS n2n Du khiOn

RIEdBNIo G+_ [ Knhp

S S
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Su kh,c nhau vO ®iOn ,p ph©n ciic
U. <U; <U; (+ngudn vyo E) U. <U; <U. (+ngudn vyo

166
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*§/Ec tuyOn cfia ) FET kanh n
§/£c tuyOn ra I,= f,(Us)| e

_=CONST . ) 107
Ving gCn gec U, nha I, thg
mnh JFET giéng ®On tré |
thuCn

Ving giza AB (®Ec tuyOn - —

n»m ngang) gai lu ving  NOy ®Om um viOc  ®ic

th”at hay ving b-o hop. Do chan Iy giao giza ®éng t
Uy ®f lin n2n I, pho thuéc tUnh v ®&c tuyOn lei ra
mnh vo U (Ot diOn thx thO ph©n cuc Ugs phil
kenh dEn). nhEn g, P ©m (®©y It

. e ®IOm kh ¢ biOtcCn l-u y so

Ving ben phfi ®0Om B gai Iy vii tranzito bipolar). v
ving ®nh thnng. Ups in ® 1o v ¢ ¢ 10t FET kh.c nhau
g€y ion ho, thc Io gCn cd mich ph@n clic z 1
cuc D lum mEtt/c b n dEn.



§/E ¢ tuyOn truyOn ®* I,=F,(Ue)| uos <const
¢ §/Ec tuyOn truyOn @t cha
JFET cd U, nhEn gi, trb Up=10V I mA
o KU, t'hg thx I cong t'ng \/
gCn nh- t@ 10 vii ®& dEn f
®On cha k&nh NOu-t1
* NOu t'ng Uy sang gi, trb lin ] —= /
h—-n thx ®éng ®&Ec tuyOn TV 4
dbch tr,i, U,, ca gi, P ©m 4
* Khj, sO0 dong tranzito tr-éng -
cCn ché y hai nham c ¢ tham 4]
-Fhamse giii htn: 1, _; U Uee, Ucso
- Tham sé lum viOc: §iOn tré trong hay ®On tré vi ph©n ®Cu
ra r =0 U,/ dlkhi U..=const. r thO hiOn ®& dec
®E ¢ tuyOn trong ving b-o hop. §é hc dEn cfia ®Ec tuyOn
truyOn ®'. §iOn tré vi ph©n ®Cu vpo. Kh n'ng lum viOc
& tCn sé cao nhEt. 18




b. Tranzito tr-éng ca cuc coa c,ch ly (MOSFET)

* CEu tlo: Tr*n ®0 Si -
p tto ving b.n dEn n
ca nang ®é t'p chEt
cao h-n.

* Nei ra ngopi c,c
®i0On cuc nh- hxnh
vl

* Ca hai loli MOSFET:
- Knh ®&ts¥%n

- K°nh cm gng

Ky hiOu tranzito tr-
eng ca cuc coa c,ch
li trong Work Bench

+G

+D +D
S Sig, O
4 Y N
nt n' n*
Si-p Si-p
Cil‘c Cil‘c
— | — —
| R L S
| | ] ]

@h ®AEtsl/ﬁn

«

s

Knh cYm on

Iy
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2.3. khuOch ®*

2.3.1. Nh+ng vEn ®O chung

a. Nguy‘’n ly x©y dung tCng K.®1i
-PhCn t c—=bfin I Tranzito (®iOn tré ®iOu khiOn ®-ic s
biOn ®c i)
-Ph9i &m bYo bign ®é thunh phCn xoay chiOu (tYn hiOu

vo, ra) kh«ng v-it qu . thunh phCn mét chiOu (®iOn p
uan nu«li

b. (Iglqcﬁhg(ﬂhltglfriﬁﬁ'fm%an ®d6| X.c ®nh.
- HO se khuOch ®}i

K=§1| I-ing I‘a/§1i ing vio” KU'KI

- §/E tYnh bign ®é theo tCn sé
- Trgfkh ng vuo, tre kh ng ra.

- §é mbo.




c. C,c chO ®é Ium viOc cfia mét tCng khuOch ®1j

+ I mA
E_/ Rc//Rt -
* Hai ®Ou kiOn c—bin:
- Ph©n cuc cho phCn t6
K. @M loo

- &&n ®pnh nhiOt chO ®é
tUnh

. ChO ®e|umvi(")c I Uy g YaV

cC

. un?JIt)q»m e gl—a ®Déng t9i ->tCng K. ®4 lum viOc & chO ®é

RIOu P n>mdbch vO phYa N ->tCng K.®" lum viOc & chO
®e AB

e NOU P n»m tighiiktOfiga MM 1ron0 K éRhipnegiec é chO
®e kho, (Tr2n M: mé b-o hop. D-ii N: khaa disng)
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d. Hidi tiOp trong c,c t©ng tCng khuOch ®1j
« HaitOp lu ®a tYn hiOu ra t,c ®ng tré I 18]
« ¥MO¢ tr-ng cho hai tiOp Iu hO
« $2Btheo tr-éng hip c6 thO ca c ¢ t&n gai: hai tiOp ®On
0, dBng ®On; hai iOp d-—ng, ©@m; hai iOp song song,
nei tiop...
* HOge K. & jghi ca hahh%)li%m?t se phg ::

« HO sé K.®% khi c& hai iOp K
- K
Kin = m B
« C ctr-énghip xEy ra:
0 <Kp < 1 hai iOp lum t'ng hO sé | l Kp
K.®  NOuKp = 1xEy rahiOn 0 !
(hai idmodiHagEh ->mtch dao ®éng + 0+

« KB <0 hai tiOp Ium gifm hO sé K.®% (hai iOp ©m), t'hg sen
®Pnh, vu mé réng gifli tCn. 172



e NhiOm Vo c c linh kiOn.

E_/Rc/Rt-

2.3.2a. TCng khuOch ®!'i E chung

I mA

N
]

% ~0uA

« Tré vpo: R =R //R.//r, khofing 1-

— 12v Cp2

Rn § Rt

R RE___ cE
En
& 9

Ug E
\
' >3kQ

e Trera:R_, =R_.

* K=p. RIRY.. & ch@ sét—ng @i

Iin
e K = RC//Rt/n_

173
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[

- Ec R1 Rc Expand | Ground (#
— 43y Cp2 —Time haEEf— Trigger
_— |III.IIIEm5.l' dins H Edge Ll &
# position | Q.00 E Leyel mﬂ
Cp1 g1 | [T Btal aE| [2ue a| B| Est |
| =Channel & = Channel B
| T [ 10 v Diw B [ 1 wow =
' position | Q.00 E ' position | 0,00 E
- [aC oo @ [ac oloc| @
Rt

2 CRE ek TCn sé tYn hiOu?
En oo ~ o0
- HO sé khuOch ®' ®iOn p?

Pha ciia tYn hiOu?
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k dai e chung k[f].ewb

-, .,

Suy gifm vO phYa tCn sé cao
v thEp?

DYi th«ng?

% Bode Plotter

[lagnitude  Phase | Save
— Wartical — Harizontal
|L-:-g Lin |L-:-g Lin
F| B0 dE = |F[1.5 = |GHz =
I]-140 dB = |11 = |mHz 5
4E. 7EdE
= = 51 50kH=
o In i 0 Our 0w

— =3 Rc
— Et
L ) Cp2 @
Cpl
{7
Fn Nl F1
§ R RE___ rE
g
‘\f:‘-w“ En
—i $ L L
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k dai e chung k[f].ewb

— R Rt
Ec
12 CpZ
Zpt
| *
Fn
§ RZ RE
Er — CE
L &

% Bode Plotter

Pagnitude |F'h.359 Sayve |
— Wertizal Haorizontal
Lag  Lin Log  Lin
F| o F|5 = |GHz &
I| -2e0* 11 2 |mHz £
17367
=l = F1.80kH=
™ In 0= (& Ou (%

Rt

§é 10ch pha pho thuéc tCn sé?
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2.3.2b. TCng khuOch ®'i C chung (I£Ep l'i emit-)
¢ NhiOmvé c c linh kiOn...

e Tré vuo: R =R,//R,/Ir,. §iOn tré

VMO lin Iy mét trong nh-ng -u
Ec R ®Om cna mich CC. Na dl'ng

o1 ®0 phel hip tré kh ng tet vii c ¢
I nguan tYn hiOu c& tré trong lin.
%HH o K=(1+p). Re/RY. . Khi R,=R,
N thx K.cna mtch EC vuCC gCn
G?E” % N }—%m nh- nhau.
e Tréra: R, =R;//r.. Tré ra nha

n2n phei hip tet vii tré t9i nha.
K,=(14p). Re/Ry. o, . HO seé K, = 1 (lu«n nhd h-n 1)
K
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-“~ Dzcilloscope

Expand |

— Time baze

Ground

— Trigger

Edge [F x| @

]

[0.05ms/ div
A position | 0.00 ﬂ Leyel
N [T Bial A Auto [[2 Bl Ex |
=Channel & = Channel B
(200 reh/f D 2 | 200 v D =
v pasition [ 0.00 5]

Y position | 0.00

[+ ojpe| @

[+C ojpe| @

"= TCn sé t¥Yn hiOu?
HO sé khuOch ®!'i ®iOn ,p?

Pha ciia tYn hiOu?
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2.3.2c. TCng khuOch ®!'i B chung

NhiOm vé ¢ c linh kiOn...
Tré vuo: R =R_//[r.H1-a)r,]
kho9ing 10->50Q (tre vuo
nha)

Trera:R_ = R
—~ RC/Rt
Ki—a . /Rt

e ROy a =I/l.<1

CI

K,=a . RIRt o (nOU
gifm tré trong cfia nguan
tYn hiOu sl lum tiag/hR se
kKhuddh & @8 pcria @
mtch BC).

P

FE

Ec

Fn

En

] <

Ht
i

[
; Ft

R_/R, _

R +R_

, (R /R’

R, +R, )R,
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k dai b chung. ewb

En

TCn sé tYn hiOu?
HO sé khuOch ®'i ®iOn

Exzpand | Ground [§
— Time baze Trigger
[0.08msz/ diu ] | Edge [F 2| &
, # position | 0.00 ﬂ Lewel mﬂ
g T Btal A tuo |[ 2 B Ent |
\ —Channel & = Channel B
IS = R =

Y position | 0.00 E

[AC 0| o

I}

Y position | .00 E
[4C o|oc| ®
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2.3.2d. TCng khuOch ®'i ®fo pha

* Td mét nguan tYn hiOu vuo

C
12

ra hai tYn hiOu c& bign ®é
b»ng nhau nh-ng pha ng-ic
nhau 180°.

o — Rc //Rt
Kul_'B- c/ 1/Rn+Rv

% tCng khuOch ®4 ®o pha tlo

" Kp=(14p). "% L,

* NOu t6 sé hai biOu thac b»ng

* Ca thO k Gihd®fies BBahd tYoh Gidhu ke bidh:
Tr b»ng mét BOb»rig GRathe CcEp gam hai

?H - Eg cuén d©y ca se viing b»ng nhau, ®Om
: gi=a neéi ®Et Mich ding biOn p phéi hip

e thidp mgnEtdet-éng c& c.c mich SC, DC,

G C 181



k dai dao pha_ewhb

-r Dzcillozcope

Expand | Ground (%
—Time base———————————— Trigger
[0.05ms/ div S | Edge E£IE @
=T # position | 0.00 ﬂ Lewel
e R1 A ko 9T B aiE] fute A B Ext |
— a3V Cpni ~Channel & —————|— Channel B
T | 50 e D T =
E Yposition [ 0.00 |2 | ¥position [0.00 [
Cp1 [aC o|Dc| @& [aC o|Dc| @&
et
Cpa
Fn
[ ] ~ [ ] — Z .a I d
e §iOu kiOn ®0 bi*n ®é
g ki ®

b»ng nhau vp ng-ic
— pha nhau?

Ft
En Rt




2.3.3. KhuOch ®' ding tranzito tr-eng

. KhuOch ®% cuic nguan

chung

S—® (Sc = Ec)

R1,Rg,Rs lum nhiOm vo

ph©n cuc (x,c ®nh U, )

%I?.g vii chO ®é cfia tCng K
.

U<, €a thO d-—ng, ©m hay

b»ng kh«ng 1 do loti FET

§R

—_

]
i

=]

10 pWr6 HHZIEI Ceq

quyOt ®pnh.

Rg th-éng chan nha h—n tré
VMO VUi bEc ®0 ®m bIo
aen ® nh nhiOt (18 1 ®0On
5MQ).

Chan Rs sao cho U,

kho9ing 0,1 ®On 0,3qgi,trP
®On p nguan Ed.

A D —DA/D¥ i nir i kA

e Ku=u.R
SRd

vii i lu ®On tré chia kanh
dEn.

/[ (n+R )=

* Rv=R1/Rg
* Rr=Rd//n= Rd
* Ki=..? 183

e ChA\7ARAA 1A _~D




b. KhuOch ®4 clic m.ng
chung

e S-® (Dc = Cc)
e Ku=SR,/(1+SR

)
S Iy ® he dEn cfia FET
* Rr= 1/S
Khofing 100 ®3n 3000 Q

* §iOn dung vuo cfia
tCng Dc nha h-ntCng
Sc

VX sao?

n
10 pWiE kHz0 Deg

LI

Ft

Ed

12

1. Kh«ng xbt c ch m¥/ac
Gc?
2. Kh«ng tYnh Ki?
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2.3.4. GhPp gi+a c,c tCng khuOch ®1j
* §/&t vEn ®0: Nguan tYn hiOu th-éng ca bien ®é hay c«ng
SuEt rEt bb.
Bign ®& hay c«ng suEt cCn cung cEp cho tli yau cCu rEt lin.

Mét tCng k.®4 kh«ng thO ®&m bflo yau cCu mu ph¥i ghbp
nhiOu tCng vii nhau thunh mét bé k. ®i

| K, K, K, [

 Tul theo tYn hiOu vuo v ra mu chan ¢ ch ghBp phi hip.
« HO sé k.®4 chung b»ng tYch c c hO sé K.®% thunh phCn.

K=K,. K, . K.. NOu tYnh b»ng dB thx K(dB)=K,(dB)+K,(dB)
+K,(dB)
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a. GhPp tCng b»ng ®iOn dung
* S—®a mtch ®On. NhiOm vo c c linh kiOn.

* * VWV *

—— Cloc s
R1 R3 =13 R7 E
2

CpZ —

e TYn hiOu mét chiOu kh«ng qua
to nan Ky, =0 i f=0.

e &tCn sé cao ®On dung C,.
(®On dung th«ng ®-éng) lumK
o 91IM.

AT 186



b. Ghbp tCng b»ng biOn p
¢ S—®a mtch ®On. NhiOm vb c c linh kiOn.

Floc
*—¢ e ?
ém ; g T § Fa ?H? — Ed
W2 _T_ _I__12
Cpl L
® I <> ’/T1
RFh
Rl RS T cp
En
L & & & L

¢ HO sé biOn _p gdp phCn ®iOu
ch@nh ®ic hO seé k.®" chung.

* MPo tCn sé thEp vu mbo tCn
se cao.




2.3.5. KhuOch ®!'i c«ng suFt
* Nh+ng vEn ®0 chung: Ly tCng cuéi cing md/ac vii tYi.
Ché y ch@ tidu n'ng I-ing.
* K.®4 c«ng suEtca biOn p hay kh«ng ding biOn p.
* BachO ®2 th-éng g&Ep é tCng K.®"% c«ng sukt: chO ®é

A; AB; B.
a. K.® CS ca biOn .p é chO ®é %

%%
t
Cp

DBng ra lin ngn R; kh«ng qu, lin.
C«ng suEtra tfi chpu Ynh h-éng |

| L T1 —

cfia hiOu suEt biOn p. n.,=0,8 —
®0n 0,9 R
TYnh t6 trO cfia 14i biOn p ‘I]nh h- ?2 RE —— of

éng ®0n ® P truyOn tCn sé.

Chd y c«ng suEt tidu hao tren o
mEt ghbp cha T1 ®O tYnh —
c_nh toq nhiOt.




b. K.®1 CS ®Ey kbo chO ®é B ca biOn ,p

Trl to hai tYn hiOu c3
bien ®& b»ng nhau nh-ng
pha ng-ic nhau.

R1 vu R2 x,c ®nh cho
T1; T2 & chO ®éB.

Khi T1 th«ng thx T2 cEm
VU ng-ic M T2 th«ng thx
T1cEm.

Mét chu ki hxnh sin € lei
VO sl ca mét chu ki t
—Ng gng tren Rt

 HiOu suEt cfia tCng 0,6 ®On 0,7 (1,5 ICn so vii tCng ®n

chO ®é A)

* Tranzito ch@ Ium viOc nba chu ki n2n ®&m bflo CS ra 1

tet h—.

189
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c. K.®'i CS ®Ey kPo kh«ng ca biOn p

: == * S—®a mich ®On; nhiOM vo
§ T C.C linh kiOn.
= |  Hai nguan nu«i ca gi_ trb ®On
,p b»ng nhau.
* Mci tranzito ch@ lum viOc é
mét nda chu ku.

* C9 hai noa chu ku t1i ®0u t%u
thé n'ng I-ing ®ON cfia nguan
cung cEp.

* Hai tranzito ph¥li ca thamse t-

—ng ®-ng nhau (CAp tranzito
bae trl).

* Thay b»ng mich ding mét nguan nuxi.
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c. K®'i CS ®Ey kPo kh«ng ca biOn p

= * Métnda chu ku diéng ®iOn
§ P >® cha nguan cung cEp qua t1ii,

C, T2. T6 C n'p ®iOn.

* Noa chu ki sau dBng ®iOn t6
. T;Av* to qua tfi vu T1.
.\/ ji | j i’ |+ Ch@ cd métnda chu ki cfia
2

—1F—* | t/n hiOu mich @On tidu thd
° - L | n'ngl-ing cfia nguan nu«i n®n
™ 2r{  ®thiOu suEt cao ret cao.

¢ Muén c«ng suEtra lin cCn
m3/ac theo s— ®a Darlingt—.
HO sé k ®% dhg ®iOn:

B =B, By =B, B,




2.3.6a KhuOch ®% tYn hiOu biOn thian chEm ghbp truc tiOp

TYn hiOu biOn thign chEm
catCnse= 0.

Ghbp tCng kh«ng thO ding
to hay biOn p mu ph1i ghbp
truc tiOp.

ViOc nei nhiOu tCng si ®Ey
cao gl trb nguan nu«i n2n
phii "I%p xen _tCng dbch
chuyOn mac ®on p.

TYnh sen ®pnh nhiOt cha
c.c tCng ®Cuy rEt quan trang

vX nh-ng biOn ®eel cha na
®ic k.® rai truyOn sang

H}qk%thel ph©n cuc cho T1.

Rcl; Rel; T1 vy Re2 ®nh ®Om lum viOc cho T2.
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* Lum viOc theo nguy2n ly cCu c@n
b»ng song song: Rc1=Rc2; T1 gieng

hOt T2.

* Nguan aen diRng gi=cho teeng
lelHe24e lu«n kh«ng ®eei. %
U_=Ucl-Uc2 =AUc24+AUcl =2|Alc| Rc

¢ NOu tYn hiOu vuo b»ng nhau vu
®a&ng pha nhau thx U_=0 ->Kvs=0.

* NOu tYn hiOu vpuo kh«ng b»ng nhau

Kvsz 0.

2.3.6b. KhuOch ® vi sai

: K56 B ARIOTUEIGHRENASRME RS s€ nDn tYn hiOu ®dng

RhBha nhau thx U

#0->Kvs ®'tqi,

ra

N 2@t (§® Kvs) tYnh b»ng dB. Th-éng khotng -60 ®0n

-100dB.

* §iOn tré vpo lin hung chdc MQ. NOu ding tranzito tr-éngsth x
HAviia cRA lin h—n n=a (RYF -~ hiO+ khi Ainada MOSEET)




2.4. KhuOch ®% ding vi mich thuEtto n

2.4.1. Kh i niOm chung * Ba ®Ec tuyOn quan

. tran
+ K @®ai thuEtto n J
(Operational Amplifier) ca ~ Wt T4ec

C__,C ®¥EC @Om Urmax ®flo Urmax kh«ng
- HO se khuOch @ Iin (10° D@UV

Gn) Ee
- Ha)_i lei vuo vi sai, métleira 2. §/EC tuyOn bign @&
- §iOn tré vuo v« cing lin (- tKu
>0) 2
-§iOntréranha (R, <
100Q2) 3. §/Ec tuyOn
- C4 thO th——= phDp e pha ¢,
tYnh: cé hén ... 180 N
* KY hiOu | thuEt 360 _
to n tron ch ° 194




2.4.2. KhuOch ®! ®9o

Do tré vuo cfia IC thuEtto n
v« cinglinngn |, =l
Suyra (U,-U.)/R,HU_-U)/R
Khi K-> n2n U, v« cing bb
U,/R;=U /Ry — =
Ke=U,/U,=-Ry/R, .
HO sé khuOch @i @fo pha * NOu R1=0thxl, =-U/
tYn hiOu ch@ phd thuéc vuo Ry,
gi: trb hai ®On ré ng-éi SO hayU,=-1,R,.§On pratd
dong chan /sp ben ngopi mu 5 1 dng ®On vo ->
kh«ng clSn pho thuéec vuo IC ®eei t¥n hiOu dRng ®ON
n=a. thunh ®On p.

NOu chan Ry, =R, thxmich o NGy muen céng nhidw tYn
ch@ lum chgc n'ng ®fo pha hiOu viio th X m3/c <ona




Rht
30 kG

R

LM70gC

> Bode Plotter

Im Fhase Save
— Wertjcal — Horizontal
[Log  Lin [Log  Lin|
Fl4ode B F[1 E [GH=
I[40ae B 1[4 B [mH=

258.92dE

= =

11.73kHz

e Our (=

Expand | Ground (%
T | M| | —Time base Trigger
o Yy ||:|1 Ornzs divs = Edge IT ll [‘i\.
Frequency IHH—EH ¥ positian | 0.a0 ﬂ Lene| mg
Duyeycle (50 B = [T Eial Al auta |[5 B/ Ent
Amplitude 10 i ~Channel & - Channel E
Dzt [ 5 v/ Div = | [100 mivs D =
_ (5 + Ypasition [0.00 & | ¥pasition [0o0 [
® (¥ @ [aC o|pE| @ [aC o|DC| @

i

-
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2.4.3. KhuOch ®'i kh«ng ®9o

e Vxtré vuo ciia IC thuEtto n v« A A
cing lin n2n dRng vuo tOn ti
>—c
+ KhiR, =0thxK , =1taca bé

kh«ng. Khi ® Uo =0. Nh- vEYy:
IEp I ®On p

U, =U.. RyR.4R.)
Ke=U/U =R R )R =1HR /R,

"H\”Tg‘r

NOu muén céng nhiOutYn hiOu ¢ ThY nghiOm mich

Vo thx m¥ac song song vii U, nh- nuy € file: k®ai kh
®ao trong Work

ng phYli ca c c ®On tré xen gi=a Bench o

®0 tr ,nh YInh h-éng IEn nhau.



kdai kh dao.ewh

Ozcillozcope

Expand | Ground (%
—Time baze Trigger
2=l [2.01 s/ i S | Edge (7 2| %
- A position | 000 ﬂ Leyel mﬁ
* * [T Eta] AE] [Aue” A B Ew |
P —Channel & ——————|{- Channel B
- R [100 pwiDiu B | [100 pviDiu =

' position | 0.00 E Y poEition | 0.00 E
[sC ojpc| @& [ac ojoc| @&

IH CuUT B I{ﬂ
ez

%" Bode Plotter

Iagnitude | Fhase Save
T | LM | — Wertical ————— Hoarizontal
_ _ [Log  Lin]| Log  Lin]
Frequency |24 H |HH2 H F o = |r[en =] A==
Dl.ltu Cl_.lﬂlE' E % | -a0* = |50 - Hz E
amplitede [100 B [ B ——
Oifser [0 [5 = = EETFIE
- Common +
] ] ] ® In I® (® Out &
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* Cc nhnh
song song
e ®Cu VuOo
Iu tYn hiOu
cCn céng.

* Neucc
®iOn tré
®0u b»ng
nhau thx

U,=-3U,

2.4.4a. KhuOch ®'i céng ®fo

v 1R 10 ke
L
— R1 OPATTG
10y Ul 1 ke

4._

20 mV

Zhunig
M

_ LIr
_|_
LV

L

NOuR, =R, =..R_wvu# R thxmich thuc hiOn

phPp céng tr-ic rai khuOch ®% I2n vii hO se K=R,, /
R, ICn. (chagng minh qua file: k dai cong dao e Work

Bench)
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R1 Rht
UvZ 1k 10 ki
*—". S — 80— N

R1
Uvl 1o OPATTG O
o, — 88—

_|_

20 -298.9m W
Chung

l\i_.

l\H
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2.4.4b. KhuOch ®!'i céng kh«ng ®fo

e Khi Uo=0 thx ®On

R
v 1 kG

p hai léi vuo thuEt L
to .n nh- nhau. T

U,.=U,=U.RY(R,+R,)

Rht
1 ki

Do Rv->0 n2n
diing vuo ->0 . Khi ®a:

(le - Uv- )/R +(Uv2 - Uv- )/R =0

HayU, +U,+...+U =n.U_.

- K
20 Ut 1 ki OPATTG
N d,
— oy | —
Chung ? 1 ke I
M
R/ (R,4R)

U, =3 U, . Ry NOu chan ¢ c tham sé s— @3 thYch hip

thx
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R Rht
UvZ ko 0.995 ko
*—". Ny SVAVAY
M Uy 1Tﬂ DPATTG
* ", 0 O -
— +
20my
R1
I Chung 1 ke
8
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2.4.6. Bé tYch ph©n ding vi m'ch thuEt to ,n

* Do tré vpo rkt lin n2n t |‘3|

-C. dUr/ dt = UV/R . | LM708C
U =— (U, dt+U | -
I + >—.

* Uro Ip @On prEntd C o f -

ti t=0. NOu chéan i t=0 i i
ca Uv=0; Ur=0 vu t=RC — —
Iu h»ng sé tYch phén.

_ ;ju it « NOu U, I tYn hiOuhxnh sin
it thx U, bp xoay pha 90° v hO
» NOu U, thay @eei tng sé k @i t@ 10 nghbch vii tGn
nEc (nhy bEC) thx U, sé (bé tYch ph©n nh- mét bé

tuyOn tY nh theo théi lac tCn sé thEp). 203

n
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2.4.7. Bé vi ph©n ding vi m!ch thuEt to n

F1

KL KL
| | L7709 (0)) (0))
&
n =
Ll +
KL KL
LIAQ) hw

e TYnhto nchokOtqufUr=-RC. dU/dt=t. dU /dt

e NOu U, Iu tYn hiOuhxnh sin thx U, bb xoay pha 90° vu hO
sé k @Y t@ 10 thuEn vii tCn sé (bé tYch ph@n nh- mét bé
o |&cttiRsaading lum c.c mich Iac c& ®& chYnh x ¢ cao.

204
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2.5. T?o dao ®éng ®Ou hop

2.5.1. Nguy®n ly chung

* Ca ba ph-—nqg ph p:
- Ding hO tl dao ®éng
(mtch khuOch ®* ca phin
hai d-—ag).
- BiOn ®eei tYn hiOu tuCn
houn tO d*ng kh c sang
d*ng hxnh sin.
- Ding bé biOn ®eei DAC
(biOn ®eei se- t-—ng tu.)

2.5.2. T'o dao ®éng hxnh
sin t0 hO tu dao ®éng
CEu tréc khéi:

K

B
§iOu kiOn pha
by +¢, =2nm
§iOu kiOn bien ®&
K HB 51
Gi, trb >1 x,c ®nh ®Ou
kiOn cCn ®0 m'ch tu
KY ch.

§iOu kiOn =1 chuyOn
sang chO ®é zen ®bnly

[
s o~ 1 s




2.5.2a. Mich dao ®éng ghPp biOn p

-S—®a
- Nhi®m vé c.c linh kiOn: T, P
R1,R2, Re, s—cEp M, C Iy 2t

mich k. ®&i ph©n cuc b»ng R P
dBng emit— T9i Ip khung céng J' + * e 1

h-éng LC, trong ®& L Iu ®On |

Zp CIZMZE904A T

cfim cuén s—cEp cha M. K °

Thg cEp cfia M v Cpl I mich :

phqn hai. PhYn hai d-—ng ®-ic ?Hz re —ce T
quyOt ®bnh béi chiOu ®Eu o

cuén d©y biOn p.
- Ho't ®éng: Khi cEp ®On nguan vuo mich Ic biOn thign tng.
Mxch phqin hai lum Ic nhanh chang th«ng b-o hoy.
Khi Ic ngdng biOn thign, ®On p phiin hadi mEt, Ic biOn thign
gifim vO tr'ng th i cEmH®aiOq.LdC chu ki sau.
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Khung dao ®eéng RLC

0.1s

ar

.~ Dzcilloscope

Expand | Ground (&
— Time baze Trigger
[2.00m= i Bl | Edge [F 2l (®
W posEition Lewel
[T Bia| aB uta || 5 B Eat |
—Channel & — Channel B
| 2 wiDiv B | (500 miviDiv =
Y po=ition Y po=ition
AC|oj[oc Ac|o oe| @

207/



Mich dao ®éng ghPp biOn
p *
¢ I. mA

sz

ke

* Gifsoc C ®iOn tré ph@n CUC X C

Ep ®0m lum viOc & A. Khi

cEp nguan diSng Ic tng In to O lum biOn thign t§ th«ng trong

cuén s—cEp cfia M, o n2n ®On

P ciimgang € tha cEp.

* §iOn pcimong tc ®ng I% BE cfia T lum T th«ng ®On bflo

hop. Tt gi, trb bYlo hop thx ®On

,p clImang b»ng 0 thx Ic ca

xu h-ing biOn thien gifim @0 tré vO &Om lumviOc A. ™



Mich dao ®éng ghPp biOn .p

- ’ 3=
{Jema 146

CpE

{ke

I, =0pA

> U,V

20

* Khi Ic biOn thign gifm, ®On p cimeng € the cEp M ®flo clcC
tYnh, ph@n clic cho T ca xu h-ing kbo ®Om Ilum viOc vO A
v nhanh chang lum cEm .

* HO I£Ep I%i chu ki tiOp theo. TCn sé dao ®éng do khung céng
h-eng LC quyOt ®bnh (trong ®4 L Iu ®On cim cuén 52_0'9CEp
cha M.



2.5.2b. Mich dao ®éng ghPp ti biOn p

-S—- @3

- NhiOm V6 ¢ ¢ linh kiOn: T, R1,R2,
Re, Lc,Lb, C lu mich k. ® ph©n
cuc b»ng diSng emit— T9i lu
khung céng h-éng LC, trong ®a
L=Lb+H.c. Lb vu Cpl Iu mich
phin hai d-—ag.

- Hot ®ng: Khi cEp ®On nguan
vio mitch Ic biOn thign t'ng. Mich
phqIn hai lum Ic nhanh chang
th«ng b-o hop. Khi Ic ngdng biOn
thian, ®On _p phiin hai mEt, Ic
biOn thign gifm vO tring th i cEm
bYo hoy, ®On _p phin hai mEt
v hO tiOp tdc chu ku sau.

Lk
1 mH

— Cpt

o
L
1 mH Cp3
;m b
IFe

® ® T
Q2ZMZ29048

? R2 Re —— Ceo
L

P 1

* TCnse dao ®&ng

2my/(L, +L,)C
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2.5.2c. Mich dao ®éng ba ®Om ®iOn dung
S—®a

- NhiOm v6 cc linh kiOn: T,
R1,R2, Re, Rc Iy mich k. ®*
ph@©n cuc b»ng dBng emit—
Tren lei ra ca khung céng h-
eng LC,,, trong ®a -

Fc

T
LZMZ29044

_ Cl.C2
Y cl+C2 _

Cl, C2vu L Ilumichcéng h-| ¢ ¢ I 2
éng song song. TYn hiOu | - A G
tr*n C2 qua Cpl g©y phin |
hai d-—ag.

- Ho't ®&ng: Xem Work Bench
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2.5.2d. Mich dao ®éng ding RC xoay pha vp phqn
hal

* NOu ding LC thx e tCn se e
thEp cuén d©y phfi nhiOu
viing g©y ®IOn dung kY sinh Ro m ¢ G
kh«ng kiOm sot ®ic. To } -
®iOn gi, trh lin th- -éng Iu to 1 SRe Sk
ho, ca sai se lin. Gi, P LC %

kh3 &t ®é chYnh x c VM &en
®pP nh.

* BiOn php tét h—n Iy ding +§6 mich dao ®ng ®c

RC Ba m3/4t_a_c RC @O xoay phiii cd K= 29 b»ng c ch

. chan td se Rht/Rtd mu
2nJ6RC Muen ca bien ®é dao

®éng é mac cCn thiOt thx
ch@nh Rht

* LEy tYn hiOu dao ®éng t'i

IA rA ~aa 1C HALiEF FA A



2.5.2e. M'ch dao ®éng ding cCu Vi°n *

* Mich cCu Vien kh«ng .
v
ol
S 1o
a: T\
'l.'rJU | | | | |

lum IOch pha tYn
oot 1 100 letlid letleH07

hiOu ca tCn sé fo vu
cong th tCn se @&
hO se truyOn qua

. %HRESftW\C Sy ra Frequency
cho ph9n hai tré vO = . cauvienteewd
lei vgo + cha IC i
thuEt to,n vu chan g4 A
gi, P khuOch ®} — SRR ' ' ' .
phi hip thx mtch sl B U015V N 1 IR L B B
ht dao ®ng hxnh .
Sin. J e NOuR,=R, vuC,=C,
. A 1 1
* TCn se fo dO dung fo = =
X.C ®nh ®ic qua ZH\/R1R2C1C2 2TRC 213
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cau vien rc.ewh

m« phang mlch cCu Vin tr\n EWB

- Bode Plotter

nalysis Graphs

AEH

[ o e | smel ||| D[@(@|S|R] #(8|0| olwSh - (@
—‘vbJchiﬂ H‘ano‘rrtal
E » | Em W Bode |
F[ 10de 5 |F[io =] [MHz= - b
1 .'Sl:l ds :ﬂ | .1 3 3 mHz = T cdau vien I:F.ew
= = ~
: EEE I =
: : — -4 7 vi -104.0364
G n & G oow E i 2 155.4893
& 18 - vz -9.5425
o
3
32 4
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45
-60 T T T T T 1
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gl:l w -
Fa
54 - 1 12.5803m —
2 vi §9.9364
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v vz 160.0830m o
o
= —-15
o
rR2 L Cz2 A
1kohm [ 1uF _54
‘ _QD T T T T T 1
1m 10m 1 100 10K 1K 10M
ey Frequency (He)

S
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2.5.2e. Mich dao ®éng ding cCu Vi°n **

* B»ngto n hac ng-€&i
ta ® x,c ®nh ®ic
hO seé phin hai

1

B:
L]
9+ —af
] []

/2

[

INI

Vi

Rht Ur

DPATTTG
C1 R1
- | | AP °

+

%[} R R2 T c2

* Tlia =1 thxfo=1/(2nMRC) ®e
I0ch pha b»ng kh«ng n2n nOu
néi mich ph9n hai vii I&i vo +vu
thiOt kO hO sé K > 3 thx mich
dao ®éng.

e §é zen ®bnh tCn se phd thuée R
vu C.




2.6. nguan mét chiOu
S—®d
khei

~y

— BIOn p — Chdnh|-—{ Lac — aen —
u p/diRng

2.6.1. Kh i niOm chung

* Cung cEp n'ng I-ing mét chiOu cho c.c mich ®On .

* Bé nguan mét chiOu th-éng ca bén khéi mich: biOn p;
ch@nh |-u; lac; sen p hay een diSng.

* L&i vuo bé nguan mét chiOu th-éng Iu I-ii ®IOn xoay chiOu.

* L&ira bé nguan mét chiOu lu pho ti.

BiOn ,p vu mich ch@nh l-u ®: hdc tr-ic n°n kh«ng nh¥%c I'i é
phCn npuy.
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2.6.2. Lac thunh phCn xoay chiOu*

 Sau mich ch@nh |-u dng * C,c dng mich lac.
®On vy ®On p cd clc a. Lac brng to ®ON
tYnh kh«ng ®eei nh-ng gi, - S— ®3: Né&i 6 ®On song
trp thay ®eei ca chu ki mu song vii ti.

ta gai Iu su ®Ep mich. ¥
& &
i :1O+HZ:1Ansmnoot+Zancosnoot - e
*HO sé ®Ep mich Kp cfia bé o ¢

lac:
- Ho't ®eng: Su phang n'p
% ‘Bien ®é sang hyi lin nhEt cfia I, (hay cha t© ®On lum gifim th.pnh
P ="Gi. b tung b%h cha I, (hay U)  PhGN xoay chiOu qua tili.
- KOt quvi:Kp = CRe
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2.6.2. Lac thunh phCn xoay chiOu**

*b. Lac b»ng cuén cfm .
L ec,. Lac hxnh ch+L

+ L

Rt

* Do sgc ®On ®éng tu cm * Bé lac kOt hip cq ®On

lu«n cd xu h-ing chéng i cYm v ®iOn dung hay

nguy2n nh©n g©y ra na n3n ®iOn tré vii ®On dung

lum gifim biOn ®éng U lum sang hui truy2n qua

hay | tr¥n Rt ®-ic cung nha. T c déng
Kp=— |ac cung et

3WL 218



2.6.2. Lac thunh phCn xoay chiOu*+*

e c,. Lac hxnh ch+t * d. Bé lac céng h-éng.
+ L
o T —@
o1 o IRt
* o ®
* §0 t'ng t,c dong lac ca * Chan Lk vu Ck vii tCn sé
thO m¥4c nei iOp vui m¥it ceng h-éng b»ng tCn se
lac hxnh ch-+Tvii nhau. sang hui lin nhEtthxt.c

dong ng'n chEnna tc
®eng 12n ti tet nhEL.
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2.6.3. §Fc tuyOn ngoyi chia bé ch@nh I-u

* Ph-—ng trxnh ®4&C
tuyOn vU,

U, =E,-(y AU, +L,5,, + LR, |

0]

* Trong ®a:
U, I sét p trung bxnh
tren ®i et ch@nh I-u.
| r, lusot ptrung bxnh

a ab

trén cuén thg cEp biOn

P-
|, R, Ins6t ptren phCn to

lac.
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2.6.4. 2en ®Pnh ®On p

* 2en p kiOu thamseé B -
Ding ® &t Zener ® hac '
é tiot tr-ic.
* an p bi ding khuOch
®" ca ®Ou khiOn
- S— ®a khéi Ech
- Ph@n tYch nhiOmvd ¢ ¢
khei
- VY dé trong Work Bench
* C .c biOn ph p n@©ng cao ®& zen ®nh U ®Om
- Kho @8 tr«i do lign kOt truc tiOp «KhuyOt ®IOmM
- T'ng hO sé khuOch ®% (So s nh+K.
®')
- Ding nguan an ®bnh pho.

Uv S+K [
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ic &n p

* IC a&en p kh«ng ca kh1 n"'ng
cung cEp diing t9i lin.

* Muen t'ng diSng t1li cCn
m¥sc thgm tranzito bae .

* Gi,trP ®On paen pdolC
quyOt ®pPnh.

. do tranzito quyOt

t'|]| max

®3 nh 222




2.6.4. en ®Pnh ®IOn p (s— ®4 vY do)

T2
IN5224
W R1 [—|
1 ke Rhe Rl
3 k02 @ .
T1 k‘ 0.5 W12 Y
+
@1 VA0 HZO Deg 2 299! 3
(R k2i75%

— 13y D R3
— BZ7IC3VE & 2 kO

* Ho't ®éng:
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KhY n'ng ® p gng nhanh

on ap Zt.ewh
[ ) V4 [ ) ~ 7 :I
8%|' Bi’n ®¢é biOn ®éng
ey ®iOn ,p vpo 2Vx2=4V
* * vii tCn se 100Hz.
Re § R1
Rhe¢ o
1 k&2 2 ki Bong de s
30 G Boneden §iOn ,p ra 8,428V gCn
T1 j nh- kh«ng ®ee 1.
2MEE51 R2 :
@2 V00 Hz/ Deg [RIT k27 5% |
/? Expand | Girou
E— D R3 WW ‘T‘m'?n'::“iu | Triager .
125V BIECave < 2 ki lzs:si:i;:mnn <] E:f:. ﬁ
—|_ o W%@ ImﬂE_E
. . =Channel & ———— Channe| E
: [ 5 w/Diw 2l [ 5 /O
- v pozition [ 0.00 _ [&] | ¥ pasition [ 0.0C
Acloffoc. @& ac| ojfoc
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'u ®0m, nh-ic ®O0m
2en p bi c& mich ®On & gifin, dO ¥ r p v
triOn khai s6 dong.
§iOn _p vo phei lin h—n ®O0n pra.
U, =U o epm < Uvuo min
NOu U, . XEp x@, b»ng hay thEp h-ngi, trb U_ =

VIO

U, ey X KN N'Ng 2en p kh«ng clén.

C«ng suEttidu hao ren § ( Tranzito § lum n& nang
12n n2n cCn ¢ nh @a nhiOt). NhiOt ®& cung cao khi
dSng tli lin vu U lin.

Kh¥ac ph6c: Ding mlich &n ,p xung
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Nguy®n ly chung

* BiOn ®iOn ,p mét
chiOu thpnh d!ng
xung.

* Thay ®a1tham se
xung phi hip vii su
biOn ®éng cna tYi
hay ®iOn ,p vpo
theo ba c,ch:

- Thay ®=i ®¢é réng
xung.

- Thay ®=i ®é r¢ng
ciia xung.

- Thay ®«i ®ang
théi cY ®é réng vp
®é r¢ng cha xung.

22N P Xung

+Lvao

L &__E/ $ Y $ L L
i A 5 —
T'o _ | So
X§K s .nh
T'o T'o
nhp p2 UchuI‘En
OK

S— ®a khéi @en p ch@nh ®é réng

Xung

2
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2en p xung kiOu s—cEp

lu ®OmM: Ca khfn'ng an p dvi reng vu to ra nhiOu mgc
®On p an ® nh kh ¢ nhau, clc tYnh kh ¢ nhau.

NhiOm v6 c c khei:

90 | cn | ChuyO ;
240 —’ hl_ﬂun nmich — =% |. Ch@n
vac, R MOS | | 4 |- hl,
I3
Dao ®éng FET ac
UC3842,
UPC494,
MB3759
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2.7. PhCn t© nhiOu mﬁEt gth p-N

2.7.1a. CFu tlo tiris to

. BenllpbndEnP -N ®Et
xen ki (dEu +thO hiOn
nang ®& tp chEt cao h—n).
Nei ra ngopi ba ®On cuc

o Ry HiOtatohdnierkBench

* Hxnh d'ng thuc
tO |A K




2.7.1b. §1ZEC tuy(~)n cina tiris to
)

A | +
| ¢ e
G/ f_*
3 ¢ d]m Ch¥n thuE
K : _ R
* & miOn ch¥n ng-ic tiristo t- ML B '

—nNg ®—Nng nh- 2 ® et M3
* ME-®ION p ng-ic ®On mét e

gl, rP nuo ®a tnisto bP ®nh "'y @# Iin hay 8 xung
o BIRMION ch3{4n thuIEn tiOp gi p ®On p d-—ng t.c ®éng vio
J, ph©n cuc ng-ic ch-a bp G lum ®nh thiingthc 1o ] .,
® nh thnng, tiristo t—nNg ® tiristo t—ng ®-ng nh- hai
—g nh- ® et m¥aC ng-ic. ®i et m¥ac thuEn. 229




2.7.2. Mich khéng chO kiOu pha xung ding tiris to

PhYli ®&m bYlo tiris to lu«n
cEm khi ch-a ca xung d-
—ng KY ch thY ch vuo clc G
§iONn p ng-ic cuc ® chia
tiristo lin h—n ®On p
nguan.

C«ng suEt ®Ou khiOn ®
ic tren t9li pho thuéc gi, trb
dRng ®On dEn thuEn cho
phbp cna tiris to.

Xem tham se tiris to Vvl
thY nghiOm mtch ®On
nuy trong Work Bench vii
File:

Dieu khien dung tiristo.

Bong den

@)

—

.} IM4443

Tiristo

220150 Hzi45 Deg

T \Noudn dién hrdi
@ guén dig
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onap2tewb________ K
34{“ R2 é gi, trb 75%-> Ura=8,4
T2

IN5224 3 2.8V' R2 é gi, trb 90%->

ne - R1 Ura=8,012V.

1 k2 23 o 22k G o o

05 W5 Y Qi
zm£;51} R2

Muén Thay ®ai ®iOn p ra thx §iOu ch@nh R2

+
@2 W00 Hz/O Deg

— A,

-

D
FECiE G

(R kGE0%

<“r Decilloscope

R3
2 kQ

%,

Expand | Grou
— Time base — Trigger
[5.00ms/ diw 2 | Edge & =
¥position [ 0.00  [&] | Lewel [0.00
el e el | [YIT BIA| BB [Fure” a] B| E
=Channel & — Channe| B
[ 5 wDiv = IE
T position | 0.00 a ¥ position M
Ac|offoc @ Ac| oj[oc

231




khien dung tinzto_ewb

+*~ Function Generator

Frequency |5EI H |H2 H

Dugeysle [5_ B =

Amplitude |5 =R
Offset
— Common +
" " "

== Dzcilloscope

T % Nouén dién hrdi

22050 HzM 00 Deg

@ Béng den —

-+

Tiristo
2M4445

Expand Ground (%
— Time baze Trigger
[5.00ms/ div A | Edge £l @

# position | 0.00 E Lewvel mﬂ
[T EBta] AB| Auto |[2 B Ext |
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[100 /D B 100 wiDiv =

¥ position [-0.40 E ¥ position
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5965 |

Allv o dl
~ —I|

Settings

+
0 (e
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dieu khien dung tinsto.ewb

. Function Generator
T | | [
Frequency |5EI ﬂ |HE H
Oty cyecle EE %
Amplitude |5 [ v + Nguén dién hrdi Tiristo
COFf=set _
£3 220050 Hz 00 Deg Ih4443
— Common +
(= (" ("
-** Dscilloscope
_ - Multimeter
Expand Ground (® N
—Time baze Trigger 2877 W |
[5.00ms=s dis Bl | Edge [F 2| @
# position | .00 E Lewvel mg
o] T BAl ale | futo |[ 2 B| Eat | = el e
—Channel & ————— |- ChannelBE ——————— [ —|
[ 10 wiDiw B 100 wiDiv = _
-,U, ¥posiion [-1.60 =] | ¥ position [0.38 4 _ Settings| "
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dieu khien dung tinsto.ewhb

Ak Function Generator

| | [T

Frequency |5EI Ii' |Ha Iﬂ

Duyeycle [5 [5 %

Amplitude [10 ENEEE T % Noudn dién hrdi

Offset [0 [= 220450 Hz/100 Deg 04447
= Common +
(= (= (W

-*~ Decilloscope

_ -~ Multimeter
Exzpand | Ground (% E

— Time baze Trigger o TT W |
[5.00ms/ div B Edge 5 |

& position | 0.00 E Level

0T Bl ae| Aute || 4 B/ Ent | [ ) e
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[ 10 w/Div B | [100 w/Diw = _

v position [-1.60 =] | ¥position [0.22 [ _ Setings | n
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dieu khien dung tinsto.ewb

. "~ Function Generator

Frequency |5III Iﬁ |Hz Iﬂ
Dty cycle E %
amplitude |5 =RIEE=
OFfzet 0 =
— Common +
i (w i

-“r Dzcilloscope

+

Nguon dién hrdi
2200 HzA 00 Deg

2M4443

Expand | Ground (&
—Time baze Trigger
[5.00m=/ div B | Edge £l ®
# position | 0.00 E Lewel mﬂ
[T EtAl A Ao |5 B Ew |
=Channel A Channel B
[ 10 W/ Diu B 100 wDiu =

Y position |-1 B0 E

Y position |-I:I.‘I =] E
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[+c olpe|] @

- Multimeter X

93.20 W |

Al[v of 4
[~ —|
Settings

+
0 (o
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dieu khien dung tinsto.ewb

-** Function Generator

] ] | Béng dén
Frequency |5III Iﬂ |Hz Iﬂ
Dty cycle E ]
Amplitude |5 ENEEE + “\Nopdn dicn ludi o
ouon dien hrd Tiristo
Cffset "N 230150 Hefd5 Deg N84
— Common +
(" " ("

.“~ Dscilloscope

— - Multimeter
Enpand | Ground (8 N
— Time baze Trigger 1228 % |
: |5.00ms/ div B | Edge FIF &
H position | Q.00 E Lewel |0.00 =
T B e TIETTETE] Macasat |WT E;,l,q| .'5.|'B| Autn”?ﬂ Ext | ﬂw ﬂ ﬂ
A \ —Channel 2 ChannelB —— [~ —]
] : ] [ 10 % Diw B | [100 wiDiu = _
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dieu khien dung tirizto_ewh

-*> Function Generator
| | [T
Frequency |5III H | Hz H
Duyeycle [5 B =
Amplitude |5 =NIEE T % Novén dién lrai Tiristo
B3
Drffset i 220%rm0 HeM 35 Deqg I 44473
— Common +
iw iw iw
. Decillozcope
_ 2= Multimeter X
Expand | Ground (% .
— Time baze Trigger 4EEDT W |
[5.00ms/ div Bl | Edee £IE &
# position | 0.00 E Leweal mﬁ
A 0T Bal ael suto || 2 B| Ent | [ i e s
= Channel A ChannelB ——————— [ —I
| 10 % Diw B 100 wiDiu =) _
Yposition [1.60 =) | ¥position [0.12 [ _ Settings | i
Acjoffoc. = [aC o|DE| @ (o O
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2.7.3. 8iac vpu Triac
* CEutlo: Bén lip b.n dEn xOp xen ki nhau nh- hxnh vi.




Bong dén

—1
- +
18 (o)
N 4
o L
&
N Triac | . |Nguén dién hréi
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# position mﬂ
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Lewe mﬂ
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—Channel A Channel B
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Bong dén
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&
. Triac [ |Nguon dién lrdi
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-~ Dscilloscope
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Settings |
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Y position mﬂ Y position
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Bong dén
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Y
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