Vidu 1:

Tim coéng suat tiéu tan qua dién tr&
8 va dong Is

6 ohms 15 Ohms 10 ohms
e AVAVAY W\N—@ AN N—
—

I
s

6 Ohms

10 VCi) § 20 Ohms §

41
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Gia str dong chay trong mach nhw hinh

5V
6 Ohms 15 Ohms m 10 Ohms
AVAYaY. AVAVAY \—_Jr/ NN\
| "
1 ™ I3
|
2 6 Ohms
10V
- ; 20 Ohms § 8 Ohms
&/
o/ 41 <«

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vong |1
Vong 12
Do I¢ =1,
Vong I3
(D, (2), (3)
(26 -20 O |
-16 41 -6
| -4 -6 24|

—10+61,+20(1, - 1,) =0

261, —201, =10

6 Ohms 15 Ohms

10 Ohms

5V
a
l, N |
10V<+)T 20 Ohms T$Oﬂ

151, =5+ 6(1, — )+ 41 +20(1, - 1,)=0

=

—161, +411, - 6,1=5 (2)

101, +81, -4, +6(1, —1,) =0

—4], —61,+241,=0

P=RI; =81
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10

3)

Matlab

Z=[26 -20 0O;
-16 40 -6;
-4 -6 24];

V=[10 5 0];

[=1nv(Z2)*V;

P = 8*1(3)"2;

https://fb.com/tailieudientucntt
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Bai tap 1: 101,

- . ATAYAY
v, 10 Ohms Vy la—»
* AYAYAY AYAVAY ¢ Vg
Vi 5 Ohms
4 Ohms

5V 4] ‘I 5A
b <> g 2 Ohms . 24 \/ CD

44 0125 0125 49 0 V] [ 0] Ve
-01 -02 0 055 -025(7, 117.4792
B 299.7708
0 0125 0325 -02 0 |V|=| 5 193.9375
1 0 06 —04 V.| |-40 102.7917
24.0000
| 0 0 0 0 L JV5] [24]
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Vidu 2:

Viét chuong trinh thuc hién chirc nang mot bo

d6i ADC 3bit.
y=10 X <-2.5
=] -25<x<-15
=2 -1.5<x<-05
=3 0.5 <x< 0.5
=4 05<x<1.5
=5 1.5 <x< 2.5
=6 25<x< 35
=7 x= 3.5

CuuDuongThanCong.com

3BIT ADC

function Y _digital = adc 3bit(X analog)
% 3bit ADC

% usage: X analog: -2.5V to 3.5V

if X analog <-2.5

Y digital = 0;
elseif X analog >=-2.5 & X analog <-1.5
Y digital = 1;
elseif X analog >=-1.5 & X analog <-0.5
Y digital = 2;
elseif X analog >=-0.5 & X analog <0.5
Y digital = 3;
elseif X analog >= 0.5 & X analog < 1.5
Y digital = 4;
elseif X analog >= 1.5 & X analog < 2.5
Y digital = 5;
elseif X analog >= 2.5 & X analog < 3.5
Y digital = 6;
else
Y digital = 7;
end
Y digital;

end

https://fb.com/tailieudientucntt
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Vidu 3:
Tim dong chay qua R;, va cong suat cap bdi nguon
the 10V

R 5 Ohms
10V A

; 30 Ohms ; 30 Ohms

6
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Iy 10 Ohms , 15 Ohms
/D'IOV 50hms ¢/
\_ AVAYAY I
I </
Loop 1,
10(1, —1,)+30(1, —1,)—-10=0
407, —107, =307, =10
Loop 2,
10(1, = 1,)+151, +5(1, = 1) =0
-107,+307, =51, =0
Loop 3,

30(1, = 1,)+5(1, —1,)+301, =0

~307, =51, +65I, =0

CuuDuongThanCong.com

(40 -10 =307 [10
~10 30 5|1 |=
-30 -5 65 |1

Matlab
Z =140 -10 -30;
.10 30 -5;
30 -5 65];

V=[10 0 0];

% Tim dong

[ =1inv(Z2)*V;

% Dong chay qua Ry

IRB=1(3) - I(2);

fprintf(‘Dong chay qua Rg1a %8.3f Amps \n',IRB)
% Cong suat cia nguodn tinh bang:

PS=1(1)*10;

fprintf(‘Cong cut cap boi nguon 13 %8.4f watts
\n',PS)

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mang RC

R —=C V_(t)

Dung KCL (Kirchoff Current Law)

(), v, (1) _
dt

dv, (1), v,(t) _
dt CR

0

vo(1) = Vme_[;_ﬂj

V. 1a dién thé khéi tao trén ty

CuuDuongThanCong.com

NN "
V, - C V(1)
_<>—IW_ _
Cdv“(f) N v (t)-V, _ 0
dt R
[
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dell
Note
tai thoi diem t=0 Vo=0

luc on dinh V0=Vs

dell
Note
ban dau Vtu=Vm Vo=Vm

sau do giam dan ve 0 t->inf



dell
Pencil

dell
Pencil

dell
Pencil

dell
Pencil

dell
Pencil

dell
Pencil

dell
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Vidu 4:

e C=10 },lF, Ve du’b’ng dlén % Charging of an RC circuit
tl}é qua tu voi R ¢ cdc tri ;31::1?:;;6;
so(a) 1. b) 10.k€2 (c)
0.1 kQ.V =10V

aul = c*rl;

t=0:0.002:0.05;
vl = 10*(1-exp(-t/taul));
R r2 = 10e3;
au2 = c*r2;
v2 = 10*(1-exp(-t/taul));
3 =.1e3;
V, - C V(1) tau3 = c*r3;

v3 = 10*(1-exp(-t/tau3));
plot(t,v1,+,t,v2,'0', t,v3,'*")

> axis([0 0.06 0 12])
title('Charging of a capacitor with three time
constants')
xlabel('Time, s')
ylabel("Voltage across capacitor')
text(0.03, 5.0, '+ for R = 1 Kilohms')
text(0.03, 6.0, 'o for R = 10 Kilohms')
text(0.03, 7.0, "* for R = 0.1 Kilohms')

9
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Vi du 4 (tiép theo): Matlab

Vg la song vuong o bllen dQ’.5V vaT,=0.5s.C . _ 10.0e-6;
=10 pF, v€ v (t) tng véi R

1000 O rl =2500;
(a) ’ [v1,tl] =rceval(rl,c);
(b) 10,000 Q. 2 = 10000;
t bién thién trong khoang 0-> 1.5s [v2,t2] = rceval(12,c);
function [v, t] = reeval(r, c) % plot the voltages
o : : :
reoul sl pogmm rlalbingploi1,v1,1, 0.2, 41)
V] .
% resistance and capacitance. aXlS([O 10 6])
% usage [v, t] = rceval(r, c) title('Response of an RC circuit to pulse input')
%  ris the resistance value(ohms) xlab el('Tim e, s
%  c1is the capacitance value(Farads) \ ’ .
% v isthe output voltage ylabel( VOltage’ .V )
%  tis the time corresponding to voltage v text(0.55,5.5,"* 1s for 2500 Ohms")
tau =r*c; text(0.55,5.0, '+ is for 10000 Ohms')
for 1:1 50 ] | | Resp‘onse of‘an RC ‘circuit t‘o pulse‘input
t(l? =1/100; . * is for 2500 Ohms
V(l) - 5*(1-exp(-t(1)/tau)); S5r e is for 10000 Ohms
end K o .
vmax = v(50); A N
fori=51:100 ga E
t(i) = 1/100; > Lt
v(i) = vmax*exp(-t(i-50)/tau); 2 5
end * "
10 * i
end - . Ty
" \ tk%wﬁ*
0 | R 10
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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Vi du 5

Cho mach nhw hinh dwdi, tim i,(t) va v(t)

4 Ohms 400 microfarads 8mH 10 Ohms
—_—
i(t) 5 mH

+

@Ems (10%) V § & Ohms @ 2 cos (10°t + 75°) V

+
V)=~ 100 microfarads

4 2.5 i8 10
1 2
@5/{3_‘“%’ §6 @ 2 /75°V
) ARV T J/
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@5.@\;

W
j I =in(Z)*V

@ e v, = (=j10)(1, - I,)

Z=[10-7.5% -6+5%j;
-6+5%)  16+3%j];

= 2%exp(j*p1*75/180);
V=[5;b];
Dung KVL [ =inv(Z)*V; % solve for loop currents

—520° +(4—j25), +(6+ jS—jl10)(I,-1,)=0 Tig;
12 = >

(10+ j8)1, +2275° + (6 + j5— jI0)I, —1,)=0  Ve=-10%il - i2):
11 _abs = abs(I(1));

Rut gon: il _ang=angle(I(1))*180/pi;
) _ _ V¢ _abs =abs(Vc);
(10— j7.5)1, — (6 — j5)1, =520° Ve _ang = angle(Ve)*180/pi;
. - _ 0 %results are printed
(6 S)Il +(16+3) I"’— =—2275 fprintf('phasor current 11, magnitude: %f \n phasor
Dang ma tran: current i1, angle in degree: %f \n', il _abs,il ang)
. : 0 fprintf('phasor voltage V¢, magnitude: %f \n phasor
10=j75 -6+ /5] 1, _ 5Z0 voltage Vc, angle in degree: %f \n',
-6+ 75 16+ 3|1, —2/75° Ve_abs,Ve_ang);

12
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phasor current i1, magnitude: 0.387710

phasor current i1, angle in degree: 15.019255
phasor voltage Vc, magnitude: 4.218263
phasor voltage Vc, angle in degree: -40.861691

4

i,(1) =0388cos(10°7 +15.02°) A
v.(1) =421cos(10°t —40.86") v

CuuDuongThanCong.com
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roots, residue and polyval

* Roots: timnghiém cua  * Vidu:
da thtrc

* Su dung: » = roots(p)

f(x)=x"+9x7 +23x +15

o , p=[192315]
* p: vector hé so theo tht r = roots (p)
tu gi1am dan
=
-1.0000
-3.0000

-5.0000
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Polyval: tim gia tr1 cua
da thirc

Su dung: polyval(p, x)
p: vector hé so cua da
thirc

polyval(p, X) tra vé gia
tr1 cua da thirc ta1 x

 Vidu:

flx)=x"=3x" —4x+15
p=[1-3-415];
polyval(p, 2)

ans =
3
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residue

\ B(s) N(s)
Ham H(s)= (1) Cothé phan tich thanh  gr(¢) = ke s" + S
A() )= Z D)
r r
Hay H(s)=——+ e +Y ks (2
S=p S—P ;
Trong Matlab:
(7, p, k] = residue(num, den) Num (Numerator): vector hang, hé s6 da thirc tir s
Tra v Den (denominator): vector hang, hé s6 da thirc mau so

ra ve:

r: vector cot

p (pole): vector cot -

K: hé sd, vector dong -1.6970 + 3.0171i
Ham  [num, den] = residue(r, p, k) -1.6970 - 3.01711
: -0.8030 - 0.9906i
Pua nguoc dang (2) vé (1) -0.8030 + 0.9906i
p —_—

Vidu 6 -1.2629 + 1.72841
idu 6: -
¢ ) X , num=[43 610 20], —]2629— ]72841
H } 45" + 35" +65° +10s+ 20 den = [1 259 8] 0.2629 + 1.2949;
§)= L 2629 - 1. '
( s 425 1557 +2548 [1, p, k] = residue(num, den) 0.2629 - 1.29491

k= 16

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vidu 7:

10s* + 20s + 40

Tim Laplace dao cua: G(s) = —
P ) = 125 + 475+ 60
num = [10 20 40]; r=
den = [1 12 47 60]; 95.0000
-120.0000
% we get the following results 35.0000
1, p, k] = residue(num,den p=
P ( : -5.0000
-4.0000
-3.0000
K=
L]
95 120 35
G(s) =

- +
s+5 s+4 543

Laplace ddo: g(1) =35¢7" —120e™ +95¢™

—)

CuuDuongThanCong.com
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Pap ng tan sé

e Cho ham truyén H(S) * Vidu 8: v€ dap ing bién do cua:
257 +4
F('S‘) bm's‘m + bm—'_l‘sm_l T+ bl'g + bl] H(F) a SE +4s5+16
H(‘S) = = n n-1
X(s) a,s +a,s +---a5+a,
num = [2 0 4];
hs = freqs(num,den,range) den=[14 16];
VOi: w = logspace(-2, 4);
num = [b, b, ..b, by h = freqs(num, den, w);
den=[a,a, ; ..a;a,f f=w/(2*pi);
range: khodng tan so mag = 20*log10(abs(h));
hs: dap vng tan sé & dang 5O phuc semilogx(f, mag)
title('Magnitude Response')
xlabel('Frequency, Hz')

ylabel('Gain, dB')

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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num = [2 0 4];

den=114 16];

w = logspace(-2, 4);

h = freqs(num, den, w);
f=w/(2%*p1);

mag = 20*log10(abs(h));
semilogx(f, mag)
title('Magnitude Response')
xlabel('Frequency, Hz')
ylabel('Gain, dB')

CuuDuongThanCong.com

Gain, dB

-25

10

Magnitude Response

10+

15+

20+

10° 10
Frequency, Hz
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Vidu 9: a. Ching t0 mach dudi c6 ham truyén cho boi: R

! c AN
- I H(s)= e ) R
‘+ ‘ st +s
(u:" v, é R V(t)
b.Cho L =5H, C=1.12 uF, va R = 10000 Q, vé dap vrng tan so
c. Lap lai (b) v61 R= 100 Q.
Giai:
T A AL A V,(s) R sCR
rong micn tan soO H(s)=—"—= = -
V.(s) R4t S LC+sCR+1
sC
R
/3 (5) L
ha —
y H(s) V() ,, R 1
ST+ s —+——

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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1=15;

c=1.25¢-6;

rl = 10000;

r2 = 100;

numl = [r1/1 0];

denl =[1 r1/1 1/(1*c)];

w = logspace(1,4);

hl = freqs(numl,denl,w);
f=w/(2%*p1);

magl = abs(hl);

phasel = angle(h1)*180/pi;
num?2 = [12/1 0];

den2 =[1 r2/1 1/(1*¢)];

h2 = freqs(num2,den2,w);
mag?2 = abs(h2);

phase2 = angle(h2)*180/pi;

CuuDuongThanCong.com

% Plot the response
subplot(221), loglog(f, magl,'.")
title("'magnitude response R=10K")
ylabel("'magnitude')
subplot(222), loglog(f,mag2,".")
title("'magnitude response R=.1K")
ylabel("'magnitude')
subplot(223), semilogx(f, phasel,".")
title("phase response R=10K"),...
xlabel('Frequency, Hz'), ylabel('angle in
degrees')
subplot(224), semilogx(f, phase2,".")
title("phase response R=.1K"),...
xlabel('Frequency, Hz'), ylabel('angle in
degrees')

R
0 (s) i
H(s)=——=
Vi) o, K1

https://fb.com/tailieudientucntt
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magnitude

angle in degrees

magnitude response R=10K

—
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-100

0 10
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10"

magnitude

angle in degrees

magnitude response R=.1K

10°
[ ]
e
- [}
10" ~
° [ ]
Y [ ]
0.. ..g
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10_3 0 ‘2 4
10 10 10
phase response R=.1K
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Vidu 10:

|
C>| 10 nF
R,< 40K — =
Ry R3

— AN ANN—

T 200K 50K —'T
Vin AT~ Vout
| €1 |25 uF |

; |

a. Tim ham truyén G(s) theo R1, R2, R3, C1, va C2
b. Thay bién phuc s bang jo, thay cac gid tri R va C bang gia tri so0, tim G(jo) va v€ dap
ung bién do

[\
W
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|

) Vils)=V;,(8) v, Vils) =V, ,A5) Vi(s) = Vi(s) _
Nutl 9 RJ‘ +jf5(_-j+ R_} * R_:: =0
N2y - ms) = Lours) Do V, 1a mass 40, =0 = 7i(s) = (=sR;C,)7,
R_J; 1 f?.S'(_-.'_'.v
Thay V, 1én pt trén, rut ra dugc:
1 1 1
—+ —+=—+5C; |[(=sR;(C,)— = ——V
[I\\ YRR ) (=sRsC) RJ Vi) = 7 Vin(5)
G(s)= Vm”(.?] _ —1
Vin(5) R, U L +i+i+9( J(&'R;(?2)+iJ
VR, Ry R ‘ R,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Thay céc hé sO bang gia tri s6 =

G(jo) = — = -
2% 10° [I — L 1 j25x 107 (5% 10" x 100 0) + —— J
20 x 107 ' 4x 10
Gljoy= ~2tI2) —=
VmUm] 25x10 e —jix 10 o+5
Magnitude Vout/Vin vs. Radian Frequency
02 | | i |
| | ii |
w=1:10:10000; 0.16
Gs=-1./(2.5.*¥10.M(-6).*w."2-5.%].¥10.7(-3).*w+5); om ] ] : ]
semilogx(w, abs(Gs)); o . .
grid; hold on % 0.1 - .
xlabel('Radian Frequency w"); = 008 -
ylabel('|Vout/Vin|'); 0.6 - - : 1
title('Magnitude Vout/Vin vs. Radian Frequency') 0.04
0.02 - - - :
10 10 10 10

Hay gidi cach khac dung ham:
freqs(num,den,range)

CuuDuongThanCong.com

Radian Frequency w
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Ry R, =11.3FkQ
R, =22.6kQ
R; R;=R, = 68.1 kQ
R, = =& | C,=C,=0.0] uF
AN £ 1
Vam‘['s )
L:-H(S } Eal it (—11; \L
W = |f/ Cﬁ e
L I\ =

a. Tim ham truyén G(s) theo R1, R2, R3, R4, C1, va C2
b. Thay bién phuc s bang jo, thay cac gia tri R va C bang gia tri so0, tim G(jo) va v€ dap
ung bién do.

26
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Vi(s)  Vis) = Vouls) _

. R4 Ry =113 KO
Nut 1: 1
R; Ry — AT R,=22.6 K0
mp’j E‘H\_\\ R;=R,=068.1 KO
11 1, - e =
(—+—]V;(S) = 2 Vouls) (1) R, L R, 7, e C1=C; = 0.01
R; R, 4 VWA + - !
T ’ ) Vou:{‘”
Vin(5) ”I C;
Nit3:  Vas)=Vos)  Tils) _ | L l
R, lj /C I L I'E - L

Do V1=V3 Vi(s)=TV,(s)

+ CysV, (s) =0

s

] 1
R_UH_I,SJ Vi) = gVAs) @)

Nt 2: Vo) = Viy(s) Vo) = Vi (s)  Vy(s) = Vouuils)
R, R, 1/C,s

= (

1 | 1 b Vm{ﬁ) I{S) Pt
hay [\R +E+Cg.jvgm )= s L T, () ()

2 )

27
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Tur (1) (1/R,) R,

L?I{S) - I/ ir_{,‘j} =

(R;+R,)/R,R, ° g

(R;+R,) o

(s) 4

\ , (1 N s -

Két hop voi (4

op ( ), R;(I1+R,C,s) -

) = (R;+R,) Vourls) ()
Thay thé (4) va (5) vao (3):

i vRy(I+R,C 5) V(. R

(1 1 3 2% _ (5) ] 3 )

| —+ =+ C,5/ 1% ) = i + L + CosT

‘R; R, >) (R; +Ry) out(5) R, R,(R;+R,) Vour(s) 25V gus)

R
. _CE'{I mn(“g} = iV ()

|
..S“ - T - .
\R, R, y (R3+R4} R;(R;+Ry,) R, ™
Rut ra duoc:

(s) 1

G(S‘) — VGH? —
R, (Ii+i+C )Rﬁu*_RfoS) I R;
R, R,

CuuDuongThanCong.com https://fb.com/tailieudientucntt

(R;+R,) R5(R;+Ry)

-y
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ri

1.77x10%s +5.87 % 10°

7.83x 10

-

A

G(s) =

w=1:10:10000;

5=

W

Gs=7.83.%10"7./(s.”2.+1.77.%10."4.*s+5.87.*10."7);

semilogx(w,abs(Gs));

grid;

hold on

xlabel('Radian Frequency w');

ylabel('|Vout/Vin|');

title('Magnitude Vout/Vin vs. Radian Frequency')
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Laplace Transform

L{fiy= F(s) = | fre dt
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