lrong 4 : Phan tich m
» Gldi bai toan qua do cia mach dién

< Phwong phap tich phan kinh dién
e Phuong trinh mach va nghiém
* Pap tng tu do
* Pap tng xac lap
* So kién
** Phwong phap toan tir Laplace
* Phép bién doi Laplace
* Pinh luat Ohm va Kirchhoff dang toan tur
 Phan tich mach dung toan tir Laplace



.1 (G101 thieu

% Ché do xac lap (steady-state) :

Bai toan xac lap DC:
uxI =7

=> U,,=12 V.

cxl —

2K
—AMA\—

12v () 2 uF=

— Ucxl




.1 (G101 thieu

<+ Bai toan xac lap AC : 2KQ
_|_
= Tim uCXI(t) ? E(t) (t) 2 wF =T Ucy
1 . 10° . e(t)=12cos(250t)
‘ e ——=- =—j2K
Tu mach phtrc : iaC J 2500 J
e —j2K i
Nen: Uca =12 =62£—-45
T K — 2K V2 V)

Va bidu thirc xéc 1ap : Ugy (t) = 6+/2 cos(250t — 45° )V



.1 (G101 thieu

N 0 1 4 1 4 A ZKQ
++» Bai toan qua do : t=0
qua dq A X

12V C) 2 wFTuc(t)  S1Ko

 Bai toan qua do :

» Trudce khi dong khoa : mach xac 1ap va ta co Ug, = 12V

» Sau khi dong khoa va mach xac 1ap : Ug,, = 4 V.

> Dang tin hiéu u(t) khi t > 0 (tin hiéu quéa do )



el (G101 thieu
< Két luén :
>Bai toan qua do (transient analysis) cho ta két qua dung
tat mo1 thoi diém .
== Bao ham ca nghiém xac lap.
»Thot glan qua do - :

qua do
A

Ché d6 r N Ché do t
xac lap 1 | | xaclap 2
t=0

t=1,

>Phan tich qua do = Phan tich trong mién thoi gian
(time-domain analysis).



el G101 thieu

“*Cac dang bai toan qua do thwong gap

s . A 2 K K
= Bal toan qua do do thong "
so mach thay do6i (Bai toan I
5 e 12v  2pF Ul
co khoa) - 2KO

2 KQ

= Bal toan qua do do tac dong AW -
(J%D ety 2 puF= %

18n mach bién thién dot ngot
(Bai toan xung).

A b
12V

0 1 ms



-2 Phwong phép tich phéan kinh dién -

Phwong phap
Tich phan kinh dién

“* Phuong trinh mach va nghiém
“* Pap ung tu do

“» Pap tng xac lap

*** So kién
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< Phwong trinh mach trong mién thoi gian

Xay dung hé PT theo hai dinh luat Kirchhoff—h¢é PTVP
RGOt gon theo 1 bién bat ky—PTVP cap n mo ta quan hé
gitra dap rng can tim y(t) va nguon tac dong

a,y" +a,_y" Y+ ray+ay=f(t)

a,a ,,...cachang so

f(t) : to hop cac nguon tac dong

Phuong phap tich phan kinh dién: tim nghiém qua d6 bang
cach giai PTVP (1) theo cach giai ¢6 dién
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“* Nghiém ciua PTVP
ay+a y"P+. +ay+ay=f(t)
n n-1 0

y(t) = Yy (1) + Y, (1)
= Y (t) + Yu (t)

Yig (t) : nghiém PT thuan nhat, thanh phﬁn qua do
Y (t) :nghiém cudng birc, thanh phan xac 1ap Y. (t)



IN
(
I\

\

a,y" +a,_y" +.ray+ay=f(t)

y(t) = Yy (1) + ¥, (1)

% Céach tim nghiém xac 1ap (thanh phan xac 1ap)

Doi vi mach cd nguon tac ddng bat ky (vé phai f(t) 1a bat
ky) — nghiém xac lap Y, (t) tim bang phuong phap hé
so bat dinh

Doi vdi mach c6 nguodn tac ddong 1a DC, AC—giai mach
xac lap DC, AC.
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a y(”)+a y(n 1’+ +ay+ay=f(t)

y(t) = Yy (1) + ¥, (1)

—— N —

% Céch tim nghiém tw do (thanh phan qua do)

Pugc dinh dang tir két qua sau khi giai phuong trinh dic

trung — dang nghiém tu do Yy (t)
Phuong trinh dac trung c¢6 bac n

ap"+a_ p+..+ap+a, =0 1

r Nghiém don

Nghiém boi
Nghiém phuc, ...
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¢ Cac truwong hop nghiém dic trung

Nghiém p,, p,, ...., P, thuc, phan biét :

n
Nghiém tu do dang V. (t) = Z Kiepit
i=1

Nghiém thuc p, boir, & p.sq, ..., P, phan biét

Nghiém tu do dang

I=r+1




8, 2 Phuron >
¢ Cac truwong hop nghiém dic trung
Nghiém phurc lién hiép p,, =-a* |B

, & Pgy ..., P, phan biét

Nghiém ty do dang

ytd (t) — Ke_at COS(,Bt + gﬂ) + Z Kiepit
=3

Hoac

Y (t) = [ K, cos(ft) + K, sin(5t) |+ Zn: K.ePt
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% Cach tim phwong trinh dac trung

Viét cac phuong trinh Kirchhoff
RUt gon theo 1 bién
Suy ra phuong trinh dac trung

Nhan xét: phuong phap tong quat , ap dung cho hau hét
cac truong hop, do1 ho1 k¥ nang rut gon...—nhin chung la
kha phtrc tap, mat nhiéu thoi gian tinh toan.
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¢ Cach dai so hoa mach

(R—>R
Triét tiéu cac nguén doc lap L — pL
Thay c4c phan tr mach bang cac gia tri dai so c 1
pC
Do tac dong ctia so d6 dai s6 1a 0, nhung M — pM

nghiém tu do phai khac khong , nén :

« Z(p) = 0 (tré khang vao ciia mot nhanh doi voi dong dién).
* Y,(p) = 0 (dan nap vao gitra hai nut doi voi dién ap).
e Cac dinh thirc cua Z™(p) hay Y"(p) bang O .

— Phuong trinh dac trung
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Luwu Y Khi dung phwong phap nay:
> Néu PTDPT c6 bac nho hon bac qua d6 mach : chi dung
cho ap hay dong do.

> Néu PTDT c¢6 bac béing bac qua do mach : dung dugc cho
tat ca cac tin hi¢u trong mach.

> Khong dung cho cac mach cé khdp noi va khong tuong
ho (do khong thoa man nguyén 1y 1ap luan cia phuong phap
nay).

> Khoéng dung cho céc tin hiéu : dong qua day dan hoic ap
trén cua.
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» Diéu kién dau (so kién cua bai toan mach)
V61 phuong trinh ddc trung bac n, cac hé s6 K; co thé xac
dinh néu ta bi€t dugc cac di€u kién dau (so kién) :

y(0*); y’(0%) ; ... ; y(I(0*) .

So kién co 2 loai
So kién doc lap: u-(0%) & 1,(0%)
So kién phu thudc: 12 tat ca cac so kién con lai (bao
gom cd cdc so kién dao ham).
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> Xac dinh so kién doc 1ap U, (0") & i (0)
Nang luong la lién tuc W(0")=W(0") — so kién
Do6i vai mach dién chinh : dung luat lién tuc cia dong
qua cudn day va ap trén tu , con goi la luat dong ngat
(switching laws) . )
! T {uc(0)=uc(0)
iL (O+) = iL (O_)
Cac giatri tai t= 0" xac dinh tir viéc giai mach khit <0

(U (07) = lim (ug (t) <> khi :t <0)

i (07) =lim((i,(t) <> khi :t < 0)
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» Xac dinh so kién doc lap

Doi voi mach dién khong chinh :

Dung luat lién tuc cua tir thong (loop)

ZWK (07) = ZWK (07)

loop loop

* Mach chira tdp cat cam Z L.i (07) = Z L.1,(07)

loop loop

Luat bao toan dién tich (node)

>.q (0%)=>q (0)

node node

* Mach chita vong dién dung Z C.u. (07) = Z C.u. (07)

node node
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» Xac dinh so kién doc lap
Do6i vdi mach dién khong chinh chira ho cam:

t=0 11(t) M 12(t) E
7 ,(07) =2 | t>0—i, =0

R " | i (07)=0

i (0)=0

Vvong chtra cuon L, w,(t) = L,i,(t) + Mi,(t)

w,(07)=0+Mi(0")
y,(07) =L,1,(07)+0
—>1,(07) =M, (07) =

Lo

} — inz (07) = Mil(O_)

M
LR, Epc
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» Xac dinh so kién doc lap
Do6i vdi mach dién khong chinh chira ho cam:
t=0 M) M iy

M
* ¢ il(O_):O
% R2 i (0)=0

Vong chura cudn L,
p,(07) =0
y,(07) =L, (07) + Mi, (07)

e(t)

} — L1, (0")+Mi,(07) =0

Tuong tu — L,i,(0")+Mi, (07) =0



2 Phwvong | |
» Xac dinh so kién doc lap
Li,(0")+ Mi, (0") = o} (L —%2)i,(0) = L,(1-k*)i,(07) =0
—> 3
Li,(07)+Miy(0")=0]  |(L,—%)i,(0") = L, (1-k?)i,(0") =0

Hé s ghépk<1— i,(0°)=0 & i,(0")=0

Hé s6 ghép k = 1— viét thém cac PT Kirchhoff — so kién
i® M i) -
o o R, + Ll +Mi, =e(t)

2 R,i, + Li, + Mi, =0
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Hé s6 ghép k=1— viét thém cac PT Kirchhoff — so kién

i () M AL 1L (0F Mi,(0") =0
R :/\1 2 Ell (o+)Jr |\/|I-2(o+) 0}_) ,(0°) :_\/% 1(0')
e(t) Ly R, 1, (07)+ My, (07) =

(3) > R, (0") — R,/ 1,(07) =e(0")

Ri, + Lj; + Mi, =e(t) () (R+R,£)i,(0") = e(0")

R,i, + L,i, + Mi, =0 (2)
(2) = 5, + Ly = =5, “ e
b 4(07) = ———=——¢(0")
k =1— Mi, + Lji, = —=%2i, =
O > Ri -0, =e) ) (01— i e(0")
PT (3) diing ¥'t>0 RL+RL
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» Xac dinh so kién phu thuoc
Thuong dua vao 3 co so

Gia tri so kién doc lap
Gia tri nguén tac dong tai t = 0*
H¢ phuong trinh mo ta mach tai t = 07

Cac so kiéen dao ham — tim tw viéc ld’y dao ham
cac PT KCL & KVL



Qui trinh

i)

% Glai mach khit<0: Chitim u,

¢ Glai mach khi t > 0:

a) Timng
b) Timng

Nigm xac lap : y,(t) .

nNiém tw do:

= TimPTDT.

= Giai PTDT va suy ra (1) ;

** So kién :

% Xac dinh K,

rr tich phan Ki

Im du so so kién ¢

ih dien

(0) vai (0)

> Y() = Yy (£) + Y, (1)

ho bai toan

. Dua vao y(t) va so |

<ién , tinh cac hé so K.
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