Ly thuyét mach dién tir 1



| -G1é1+thiéumon hoc

= Muc tiéu chung:

= Phat trién cdng cu cc ban dé thiét k& va phan tich mach

= Trang bi cho SV cac kién thdc co ban vé mach dién va dién tu:
day ndi, dién trg, tu, cudn, nguon ap va ngudn dong doc lap hay
phu thudc, khuéch dai thuat toan,

= Trang bi cho SV cac phucgng phap phan tich va tinh toan trong
mach dién tu, gidi thiéu phép bién doi Laplace va U'ng dung trong
phan tich va tinh toan mach dién tu.



| Keétguahoe tap mong doi

s K&t thuc mon hoc, sinh vién co thé:

XAac dinh mach tuyén tinh va biéu dién chliing ¢ dang so d6 mach

Ap dung dinh luat Kirchhoff's dong va &p, dinh luat Ohm

DPon gian mach ding mach twong duong song song ndi tiép va sir dung
phép bién doi trong duwong Thevenin — Norton

Thuee hien phan tich vong va node

Giai thich co s¢ vat ly cua tu dién va cudn cam.

X&c dinh va mo hinh hoa hé thong dién bac nhat va bac hai gom tu va
cudn cam

Dur dodn trang thai qua do (transient behavior) ctia mach bac nhat va
bac hal.

Ap dung phép bién do6i Laplace trong phan tich mach



Thai-dé-nehé nghiép

= Qua hoc phﬁn nay sinh vién nhan thirc duogc
vai tro, vi tri cia mon hoc Ly thuyét mach
la nén tang dé tiép thu cac kién thirc chuyén
sau ctia nganh Pién tir-Vién thong.

= Tam quan trong: 13 1 trong cac mon co sé
nganh dé thi Cao hoc



Ta1 liéu tham khao

= Gido trinh:
Phucgng Xuan Nhan, H6 Anh Ty, Ly thuyét mach — Tap 1,
NXB KH&KT, 2012.

= James W. Nilsson and Susan A. Ridel, “Electric Circuits”, 8tn
edition, Prentice-Hall, 2008.

= Tham khao:

- Lessons in Electric Circuits (a free series of textbooks,
http://www.fags.org/docs/electric/ )
= EE 215, Fundamentals of Electrical Engineering, EE Dept.,
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http://www.faqs.org/docs/electric/

N ® - - /(
| Nordung-chi tiét
= Chuong 1: Cac thong s6 co ban trong mach
= Chuong 2: Cac thanh phan trong mach dién
= Chuong 3: Mach dién tré don gian
= Chuong 4: Cac k¥ thuat phan tich mach
= Chuong 5: Khuyéch dai thuat toan
« Kiém tra giiva ky
= Chuong 6: Dién cam, dién dung va ho cam
= Chuong 7: Pap tng cua mach RL va RC bac mot
= Chuong 8: DPap tng tu do va dap irng nhdy bac cua mach RLC
= Chuong 9: Bién d6i Laplace (chuong 12 trong textbook)
= Chuong 10: Bién d6i Laplace trong phan tich mach (chuong
13 trong textbook)
s Kiém tra cudi ky



| -Panh-eidhoephan

=Bai tap/Chuyen can/van dap hoic
thuyét trinh : 20%

aGiira ky . 20%
aCudi ky : 60%



n

Chuong 1
Céac thong s6 co ban ctia mach dién
(Circuit Variables)



1 Mueticu cua chuong 1
" Biét cac ung dung cua k¥ thuat dién tur
" Biétva co thé su dung dinh nghia dién ap, dong dién

Biét va co thé str dung dinh nghia ctia cong suat (power) va
nang luong (energy)

= Sir dung passive sign convention (PSC) dé tinh cong suat
ctia mot thanh phan co ban trong mach dugc cho bai dong
dién va di¢én ap.



| -Fong-guan v€ mach dién

= Ky thuat Dién tir - Vién théng lién quan dén cac hé thong phat,
truyén va do cdc tin hiéu dién.

= Tin hiéu: cic ham cua mot hay nhiéu bién ddc 1ap.
= Tin hi€u dién: Tin hi¢u dién ap & Tin hi¢u dong dién
"  KY¥ thuat dién va dién tw
= Két hop cac mo hinh hién tuwong tu nhién cua nha vat 1y von
cac cong cu toan hoc
Van d}mg ,céc mo6 hinh nay dé tao ra cac hé thong giong véi
thuc té nhat
m Hé thong dién va dién tir: hé thong truyén thong
(communication), may tinh (computer), di€u khién (control), dién
(power) va hé thong xur 1y tin hi¢u (signal processing systems) 10



Hé thong truyén thong

= Hé thong ‘truyén thong: he thong dién
phat, truyén va phan phoi thong tin

= Thiét bi truyén hinh (Television
equipment): camera, may phat
(transmitter), may thu (receiver)

=  Kinh vién vong v tuyén (radio
telescope): kham pha vii tru

= Hé thong vé tinh (satellite system)

. H¢ théng radar: st dung de ‘
diéu phoi cac chuyén bay.—"

- Hé¢ théng dién thoai.




mmunication Systems

L omumumicabions
sate lhite




C(I)mmunication Systems

Information From other
source sources

Message Channel
symbols symbols

Format

<
Digttal Uy &g(t) si(t)
input
G ey S hlt)
Bit Synch- Digital Digital Channel
stream ronization | Paseband bandpass impulse
Digital o waveform waveform response
output

m ;
’ u; 2(T)

Source
decode

<n:o--<—a::m:rn><— —“=x

Message

symbols symbols

. 7777 Optional
Information To other -
sink destinations [_] Essential



1 —Hf&t—h@ﬁg may tinh

Thong tin xr ly:

- Tu xir Iy tir (word processing) dén cac phép tinh toan
hoc (mathematical computations)

" Kich ¢ va cong suat:
- May tinh bo t0i, may tinh c4 nhan dén siéu may tinh
(supercomputers)

14



1 —Hf&theng diéu khién

Picu tiét, kiém soat qua trinh
"  Vidu:

Diéu khién nhiét do, ap suat, toc d6 ludng chay trong
ong dau.

Tron nhién liéu — khong khi trong dong co 6t6 phun
nhién liéu

Hé théng trr dong dan duong va tu dong ha canh, giap
may bay cat canh va ha canh.

15



1 —Hf&theﬁg dien

Tao va phén phoi ning lrong dién.

"  Tao nang luong dién:
Hat nhan
Thuy dién
Nhiét (dau, ga, than da...)
"  Phan phoi dién
Hé thong duong day dién
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in hi€u

I'J'ng dung

Ung dung Loai bé nhiéu

Phan tich pho Tach nhiéu
Trich dac tinh Xuyén kénh
Phat hién tin Nén
hiéu % Ma hda
Uéc luong tin $ e Tong hop
higu Measures ™.
Kiém chimg tin
hi€u
Nhan dang tin

hi¢u




Signal Processing Systems

alogibighial Sigmeals

APPLICATIONS Noise
removal Interference
separation Signal

compression

Signal coding
Signal synthesis
Spectrum shaping

APPLICATIONS
Spectrum analysis
Feature extraction

Signal detection A
estimation
Signal verification
Signal recognition

Signal modeling

Measures Processed

Andomusw



| Heé théne xtt 1y tin hiéu

= He¢ thong xur 1y anh (image processing system)
= An ninh, bao mat

= Dy bao thoi tiét

= CT scan




Interactive Systems

Interaction takes place among the engineering

disciplines involved In designing & operating them
=  Communication engineers use computer to control sys
=  Computers contain control systems
= Control systems contain computers
= Power systems require extensive communication sys

"  Assignal-processing system may involve
communication links, computers & control systems

= Examples: Commercial airplanes, robots



Mach dién

Tat ca déu cd: mach dién va dién tur
Where can we find it?
* Everywhere!

Electronics

=

b -




" Mot mach dién 13 mot mo hinh toan hoc xap xi trang thai
mot h¢ thong dién trong thuc té

= Vidu: dc quy 6to

+

0\ switch
()

voltage —
source
3Q
resistor
“actual electrical system” electric circuit (model)
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Mach dicn la gi?

" Muc tiéu ciia 1y thuyét hé thong dién:
= Phan tich hé thong dién
= Xac dinh/giai thich/so sanh chi tiéu va hiéu suat hé thong

&>

Y¢€u cau mo hinh toan hoc mach dién
= Mo hinh toan hgc cung cap:

=  Nén tang quan trong
= Céch thiét ké va diéu hanh hé thong

s No6ivé machdién ~ mé hinh!

23



_ Phan tich mach

Khai niém:
= M5 hinh toan hoc thuong dugc dung cho hé thong dién goi 1a md hinh
mach - circuit model
Cac thanh phan mach 1y tuéng co ban (Ideal basic circuit
components):

o Chi c6 hai dau cuc (terminal), st dung dé két n6i véi cac thanh phan
khac trong mach

g Puoc biéu dién toan hoc theo dong (current) i / ap (voltage) v
- Khong thé bi chia nho thanh céc thanh phan khac. I
—
Biéu dién thong dung: T °1
Thanh phan x4c dinh boi quan hé toan hoc \'}
gita v & 1 — o 2
24




__ Dién ap va dong dien

H¢ thong nwée: Heé thong dién

Ong mang nudc - Day mang dién

Dong chay qua ong tao boi - Dong dién qua day gay boi1 do
chénh 1&ch ap suat chénh 1&ch dién ap

Nudc chay tir noi c6 ap suat - Dién chay tir noi co dién ap
cao dén noi co ap suat thap cao dén no1 co di€n ap thap

Ludng gi trong dién hoc? Pién tich (electric
charge)! Lam thé nao dé do ludéng? dung dong dién

25



Current 00000 —=

i ’

most circuits what moves are electrons, which have a
negative charge. The movement of negative charge in one
direction corresponds to the flow of positive current in
the opposite direction.

= The rate of charge flow is the electric current

-1 =the current in amperes (A)
dg
= d 1A

—=—| - (= the charge in coulombs (C)

t = the time in seconds (5s)

1,C




AN

OO0 —

—1

= Trong hau hét cac mach dién, electron (c6 dién tich am) dich
chuyén. Su dich chuyén cia dién tich 4m theo mot chiéu

twong tng v4i dong dién theo chiéu nguoc lai.

= Dong dién: tbc d6 cua luéng dién tich.

| = dong dién (A)
q = dién tich (C)
t = thoi gian (S)

1A

1,C
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__ Dién ap

ang luong trén mot don vi dién tich tao boi khoang cach
gitra cac dien tich duong va am.

dw Vv = dién é.p (V)
= _dq| W = nang luong (J)
q = dién tich (C)

Vv

Vab Vba




1 Bartap 1.3

= Cong thic dudi day biéu dién gia tri dong dién qua 2 cuc.
Tim gia tri tong dién tich (don vi: micro-coulombs)

L 0, t<0
4 T s (A), 120
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Solution
*I

Remember from Eq. (1.2), current is the time rate of change of charge, or
§ =t % In this problem, we are given the current and asked to find the total
charge. To do this, we must integrate Eq. (1.2) to find an expression for
charge in terms of current:

o) = [ i(r)do

We are given the expression for current, ¢, which can be substituted into the
above expression. To find the total charge, we let £ — oo in the integral. Thus
we have

Wl @

o 002 —5000z J,. — —00 _ o0
trotal = |, 2e 50000 ly 5000 )
20 20
= —505(0— 1) = £555 = 0-004 C = 4000 4uC



ASS. Pro. 1.4

i The expression for the charge entering the uper terminal
IS given in the equation. Find the maximum value of the

current entering the terminal if a = 0.03679s ™"
g=_1 —(l + Lle (C)

az a az)



4 _d(I_d l (t i) —at]
]’_dt_dt o3 \a o)°
. - .q. (_.1_.) —_— i (.t_e"at) — i (.Le“at)
dt \o? dt \a dt \ o?
=0- (le‘“‘ - aie"“‘) — (—a-l—ze'“‘)
Q o Q

- (-——1- + 1+ l) e~

o a
= e~
4 4 (teot) = e 4 t(-a)e™ = (1 - at)e™ = 0

Since e~ never equals 0 for a finite value of ¢, the expression equals 0 only
when (1 — at) = 0. Thus, t = 1/a will cause the current to be maximum. For

this value of £, the current is

1 1 1
s — S ofa _ = 1 F — 1oy A
VS . = 003679° 0




_ Baitap 1.4
:

= Cong thitc dudi day biéu dién gia tri dién tich qua 2 cuc.

Tim gié tri cuc dai ctia dong dién néu a = 0.03679s™

g=_1-t; De=x(C)

a> \a a°)
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Tinh toan cong suat

= Cong suat 13 toc do tiéu ton hay hap thu nang luong theo
thoi gian

= Cong suét, p, 1a sy thay d6i nang luong theo thoi gian.

p = cOng suat - watts (w)

p= det - W =nang lugng - joules (J)

t = thoi gian - seconds (S)

= Ap dung quy tic day chuyén (Chain rule):

_ W — Wi D= v

= Luuy: Cong suat c6 thé dugc hap thu (absorbed) ta1 hai cuc

dau cudi hay 1a phan phdi (delivered) tir no.
34



Power and Energy

Often, the useful output signal of the electrical system

- output of an image processing system?
= output of a telephony system?

- output of a light lamping?

"  Often, the useful output signal of the electrical system
IS expressed in terms of power and energy

= Also, all practical devices have limitations on the amount
of power that they can handle

Voltage and current calculation are not sufficient



-Passive-sigh convention

= Viéc thi€t 1ap chuan cho dién ap, chi€u dong, dau cua dong
va dién ap la rat hiru ich

= Cuyc tinh ctia dién ap duogc biéu thi boi dau cong/trir.
= Chiéu dong dién bicu dién béi dau miii tén dat ke dong dién
- Dién ap giam (drop) tir “1” dén “2” ;
L —=1e 1
'
- —1en

"  Passive sign convention:

m Néu dong chay theo chiéu giam ap, s dung dau cong trong bat ky
bi€u thirc nao lién quan dén dong va ap. Nguoc lai, str dung dau trur

36
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1 Vidul(aequy xe 6t0)

= Dién tré hap thu hay phan phoi cong suat?
—L m Dinh ludt Ohm: i=v/R = 12V/3Q = 4A

38



Vidu2:-ac quy xe 0td

= Ac quy cua xe nao bi hong?

12V 12V

> O

m 1. M6 hinh hé thong that bang mo hinh mach.
m 2. Tinh c6ng suat.

39



1 Vidu2:ae quy xe Otd

= ac quy cua xe nao bi hong?

A B\ 3048 |\

TR R
@& / / w0

= Taco, i=30A

= Xe ndo bi hong ac quy?

-
Tai v4: p=12V30A=360W b i}
Hap thu cong suat = ac quy Va

bi hong
Tai vs : p=12V(-30A)= - 360W
Phat cong suat




Bai tap 1.6

Dong dién chay qua 2 cuc dugc cho nhu cong thirc dudi
day. Gia st dien dp tai 2 cuc twong ng vo1 dong dign da

cho. Tim tong ning lugng qua 2 cuc.

[

_ 0, t<0
Jri_. 1 i 24 ~5000t
v [ 20e (A), t>0
ST 2 0, t<0

V= e (KV), t20
|
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