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ABSTRACT

The objectives of this research were to construct and find the quality of the
Simulation Program For Passive Filter Circuit Design Using MATLAB .Moreover,it aimed to
evaluate the satisfactions of the research sample from using the Simulation Program For
Passive Filter Circuit Design Using MATLAB. The hypothesis of this study was that the
subject of the Simulation Program For Passive Filter Circuit Design Using MATLAB could
conduct with good quality.

Samples were 30 second-year students majoring in Telecommunication Engineering
and Electronic Engineering ( 2 years program) from the Department of Industrial Engineering,
Faculty of Industrial Education, King Mongkut’s Institute of Technology Ladkrabang .They were
selected by the simple random sampling method.

The tool employed in collecting data was the questionnaire. All data were
processed by computer program to find out the mean score and the standard deviation.

The research results showed as follow:

1.The quality of the Passive Filter Circuit Design Simulation Program Using
MATLAB in the media production and contents ,aspects were at the good level.

2.The satisfactions of wusers was at the good level.
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2.1.2 29230309ANUDZIHY (High pass filter.)

A
Ol dB

» O

w

(4

MAN 2.4 WAADLAUDINIAANIUDUDIINYT High Pass Filter

¥
a s

q' Y a é 1 dle. Y
wlunaesneenlddnyaiunNungay naznu ganuanudml

3
Ol dB

max

min

() Q)]

& P
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Butterworth Response

gﬂuuuﬁa‘lﬂmm Transfer Function %sag:iugﬂﬁ UNIINY U (Polynomial) fio

—— V. a0 +an_lw”*l +...+a, (-1)
v bo"+b, 0" +..+b,

i

oueglugduesdnniuazdnuanmidilu
TGO) = Re[T(O)] +j Im[TG)] 2-2)

' = o o 1 ] = o A 4
nnaums (2-2) dausuiluilandug wazaduTuanmiiluilandun deunu jo

Ab - s Iintoaminovassuanmdowiiu
T(-j®) = Re[T({W)] - j Im[T(M)] (2-3)

4 w 4 Py o 4 o
Faflafduluaunsi 2-3) Haziudagn (Conjugate) Y01 T(M) tifo * fin Tayn (Conjugate)

¥
a

JUU

€

THO) = T*(O) (2-4)
dieviaunsi (2-2) guiuaumsi (2-3) 92 1du11aves Transfer Function oninda 2 fiv

[TGOT*GM)] = ReTGO) + G ImTGO) = | TGO |*  (2-5)

e TO) =

N 1
l+jo 1-jo

[TEHOT*(GW)] = (2-6)
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|G [ - —— (2-7)
1+ j®
iﬂﬂf’f‘l]ﬂ"li'ﬁ (2-7) Lﬁ'li'llm"l«lﬁuﬂ'liﬁ (2-5) ﬁ')ﬂ ﬁllﬂ'l‘i'ﬁ 2-7
| TG) | = T(®) (2-8)

wazElouNUauNITN (1-1) A0aun3N (1-8) 92 1AV11AVDA Transfer Function 80104 2 A

2n 2n-2
an(l) +a”7!0) +...+a0

TGO) |’ - (2-9)
| T4o)| b, +b, 0" +...+b,
2 4 2n
o a, +a,0’ +a,0" +...+a,0
l T(GW) | = 2 4 2n
by +bo” +b0" +...+b,w
AM")
- — (2-10)
B(®)
VINAUNTN (2-10) o3 AuuA9z 18N
| TG) | = [1+b,-a)O" + (b,~a, +a," —ab)®" +...] (2-11)
910 Maclaurin series 1 @ = 0 ﬁ;ﬂtm‘uﬁa
FY9Me FP0)w® FP00 FY0)e!
F(®) = F(0)+ (©) - © + (©) + () +...(2-12)
1! 2! 3! 4!
NNAUNITH (2-11) waz (2-12) wwnundulssansves © Addaiuaed = o
5 4 F’0) FY0)  F(0)
UUAD = = =0 (2-13)
! 3 (2n—1)!
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B 9 » .
#1d04m15 117U Transfer Function 4832995 Low Pass Filter
1 ¥
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. 2 aﬂ
| TG) | = et (2-15)
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1 a e‘: i ] o
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. 2 1
T,GO) | = - (2-16)
- ay
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HanBUALDAN lAMINANNITN (2-16) NN Butterworth Response
&1 Normalize (lﬁ} W, =1 2214
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1+ 0®
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MIMIOUAY (Order : n)
a o o o L4 = .
Yszd@ninmunaeesvzgnimuadleiuiuvesginaainiadu (Passive Element)
9 1w B o o o " & v a a =
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Q)]
2log| —
@

p
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1{ncw - km Rold (2‘19)
1
Cnuw = Cold (2'20)
k m k T
k
Lw = — Lo (2-21)
k

= "

Taoan ADMA1 Magnitude Scaling

km
k, Ao frequency scaling

v v ¥ 14
Anadi k Wumii ldnnaumslumsma @ diua k dudeaiinmsauuaiuies

Tavldmnmuzauiie v ldsvosginsei luresiminz auuazeaemsmiglnsel

3999 Lossless Ladder

2495 Lossless Ladder Mu10fla 299371)52n0UA20 Lossless Element fin g1nsal
{1 = o Iy Y o 4 4 &
nlhimsgadenainuldiuiesdunisiinis ¥31u395n503A21001712995 Lossless
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(b)

AN 2.10 2995 Lossless Ladder
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wdunla

(b)
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Tagildves = 083 ®= 1 radss awnsouladliidursesnsesnimiguind Tas
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4w . o o dao s
@iofMuA h Az p A9 high pass filter AT prototype 2 lAAMUFNRUTTMTY
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o d Y P <&
aunuiszy waz Auniiini Al

C, = (2-23)

L, = (2-24)

2.1.7.2 mamlagisasniaannuaauiliul19InTe e UANNDHIN

" v
92’14 Bandwidth : BW Laza1uanale Asdl

BW = ,- O, (2-25)
w, = Jo o, (2-26)

msutasnud a3 Band pass v lFaums (2-27)
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i B lo, s,

v P o [ a s
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wazAuteil aail

G = (2-28)
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L, - = (2-29)
B

C, = 3 (2-30)
B

L, = B - (2-3D)
C,a,

2.1.7.3 mamdasrasnsesnauaduiurvsnseaaunnuavea

Y 1 = a :
ﬂgvlﬂ Bandwidth : BW (aganuanalg adu

BW

®,- O, (2-32)

W, w @ (2-33)

1 2

msutasnnuiiduins Band stop vz 1daums

S = e (2-34)

1

G = — 2-35
sl LPB ( )
R
L, = (2-36)
2
@,
. C,B
Cp = > (2-37)
@,
|
T = — (2-38)
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nouf midunsen
Y _ o 7o
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a 4 7 - - v i) et
NIEINTIEY ( Synthesis ) AD ﬂ'\'ilﬁﬂﬂTﬂﬁQﬁs1Qﬁ1043iﬂ5llﬁ$ﬂ1q1jﬂim“lﬁll13?;11]

A g9y Y
ma’lw"lmwﬁmmmms

ot =

o o a @
M31Uszana ( Approximation )  fin msidenflanFuasiacnaaINLuANIA

4 @ 3 o e ’ : & a = ] ar d ad
dOANDDINUIDNIVUARUTANUA (Specification) PINNAWWNHHY U UAADILITE

( Butterworth ), 15519¥ ( Chebyshev ) , iaiera ( Bessel ) , taawn@n ( Elliptic ) (Judy luiiil
1 = o d ad A =
92NAMDURMENOENNMTUTZINUUUVTANDSITTT FITNTOVIUNANDYAUDINIIYUIA
lugdndinenanild fo
H,
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PINAUNIIEIAY HARDUALBANTIVIALYLANNAMAIUAIT UG oUgATIYe
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o Y

. o o a = o 1 4
ﬂW‘Iﬁ 2.14 NIMHARDUAUBINNVINAULY VAKMBDTNITTNDOUAY (n) A9 (o H,=1

2.1.8.1 N1599NUVULIIDI Betterworth Low Pass Filter

Vv
599U Butterworth Low Pass Filter 92H9UABUNTODNUUUATMUHUA

1 NWN 2.15
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PNToMAUA A1UIUNT n ( Order)

v

oYU n NUAITIE

normalized butterworth element values

1

711ATAULU

v

' 4 o
utasmanuduazginsal

¥

MNANTANYIEl

l v
MWN 2.15 TUADUNITODNLUIIDS Butterworth Low Pass Filter

2.1.8.2 nM39anuuUUI99T High Pass Filter
A1508NIULI995 Butterworth high Pass Filter 3zponuuylasldressduuuy
Low Pass Filter 1aun1su1laq specification ¥849335 high Pass Filter 191112495 Low
Pass Filter uaz143500n1uunu35msues Low Pass Filter uazilasuginsalifiu High

Pass Filter ﬁ'&mwﬁ 2:16



wlas spec  HPF -->LPF

Y

1 n( Order)

A

MU n NUAI5I normalized

butterworth element value

A

11A2993AUUVY LPF

y

wlasugilnsel LPF --> HPF

1 4 L4
ulasmnwduazgnsal

Y

<
MNANVITANY TN

U

H ¥
MAUN 2.16 TUADUNITODNUUUIINT High Pass Filter

20
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2.1.8.3 N1seenuUULII29 Band Pass Filter
A15PDALLLI95 Butterworth Band Pass Filter 3z@anuuylasldiaesdunuuy

Low Pass Filter 1¥URBIA1UNITOOAUULINT high Pass Filter AINWN 2.17

Y

uilas spec BPF --> LPF

A

#11 n ( Order )

Y

1YY n NUAITI9 normalized

butterworth element value

A

11AVIAUUVY LPF

Y

nlavugunsel LPF --> BPF

h 4

' { L
wilasminnuduazginsel

A

NANTANYIE]

1

[ ¥
MAN 2.17 TUADUNITODNLUUIINF Band Pass Filter
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2.1.8.4 NM1380ALULIIDS Band Stop Filter
N39OI Butterworth band stop Filter voanuuylasldrsesauuuy

Low Pass Filter FUNY Aan NN 2.18

waq spec BSF --> LPF

Y

i1 n ( Order)

oY n NUAI519 normalized

butterworth element value

A

21A995AUUUY LPF

A

ulasuginsal LPF —> BSF

A

wilassanmduazgilnsel

Y

1ANTANY 50

AT}

3

MAN 2.18 TUADUNITBONLULINT Band Stop Filter
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‘-l MATLAB

To get started, select "MATLAB Help™ from the Help menu.

>>

Mnn 2.19 vihaamaallsunsy MATLAB
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+ |Slideshow Player

i é s vatita J

MATLAB also alows you to create and analyze funclions

easiy.

For examples, see the demo 'Functions of functions™ undet
MATLAB Numetics.

»> fplot(humps’,{0.2]). hold on

5> patch{[0.5 0.5:0.02:1 1 0.5L{0 humps(Q. 5:0.02:1} 0 0.7}
»> hold off

3> title['A region under an interesting function.’)

d‘. 9 o = 4
Man 2.20 mslFllsunsy MATLAB Tumisiivisnisnsinmaas

4. Handle Graphics

o @ c’: o @ d =]
s2UUNTTNUeI MATLAB xilsznoudisimidadugadmsunmsnaennsi laol

¥ ]
=) il

fugeguuuuaauAaiimn 9 Fauumihaeglnmeeslsunsy MATLAB  wzilu
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@on1#1ums a3y Graphic User Interface uuugmumslszgnaldanivesnu wonvNil
TWsunsy MATLAB Safifladsuiilddmiumauananmansiia amewilauazmsadia
nwindouing

5. The MATLAB Application Program Interface (API)

APl aeldiftemivayunisiadeninmouenlavldlsunsuiiiu mex Idduiiy
TWaRFouiuTaold mex Hefdulu MATLAB SaveongiiunnTisunsunmn C uaz

' " v
Fortran nilmsiouderiuTUsuniy MATLAB a2e'lWdniiu mex #addudnies MATLAB

API Hifaiinnueansadmiunision Routine 910 MATLAB (Dynamic Linking) 118
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MATLAB workspace
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2) C:\Documents and Settings\JOB\My Documents\SELECT.M

File Edit View Text Debug Breakpoints Web Window Help
N Y & o ‘lééaﬁ f. E El@ I PER e e ¥k. smk:m» @

1 function [PC] select(PC].—

2 e

3

4| - global Amax Amin Fs Fp fc rl rs NO cL Lc Bcl

5

B|-| cL=0:Lc=0:

F{ Rs = findobj('Tag','RS'):; set(Rs,'string',rs):

8/-| Rl = findobj('Tag','RL'); set(Rl,'string’',rl):

9
10 e e

1

12|+~ if PC==1;

13 % low pass filter

14|—| hO = findobj({'Tag','lowpass'); set(h0,'Value',l);

15|=| hl = findobj('Tag','highpass'); set(hl,'Value',0):;
16|-| h2z = findobj('Tag','bandpass'); set(h2,'Value',0);

17|~ h3 = findobj('Tag','bandstop'): set(h3,'Value',0};

18

18| - end; 3

[select [Ln19  Col5

NN 2.25 dre1amsidou TUsunsudie M-file

2.3.3 msdszananadyan

-

Tu/sunsy MATLAB 31 toolbox ludumisilszuanadygnudlddmivesnuuy

&

b
= = o

wazdinsieiszvudyginlugduuudisg dimsulassnuiyminieuis uudeani
HANB ALBINIAUDIIININTBINNDUVLBUIGONFTARI

o o 1
nanTuae oy ( transfer function )

Y(s) _ by+bs” +bys” +..+bs”

H(S) = bl -2 -n
XA(8) ay+asT +a,85 tatas

r ' o s 1 o nl’ é
TUsunsu MATLAB filansunly dmsunmaneuausinnud Ao A1d9 fregs @9

flnsaadiadaansiai 2.1
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M3 2.1 Aandumids dmsumInIHanauaueInI L

A 18z

{ W d 4 a
H= freqs(b,a,w) ﬂ-lﬁﬂ'lwaﬂﬂﬂﬂuﬂ\‘lﬂq’lua‘llﬂ\im"]ﬂiﬂﬂﬂu.lﬁﬂn %3l a,b ﬁju

o o a ad a o
nnmasﬁuﬂ‘s:ﬁmwmmmamm Tunnnes w

P Y d A4
[h,w] = freqs(b,a) M HIHAABUAUDININAVDIRINTDIOUIRDN FaT a, b 1T
nnmesdulszans Tavadradumuananualunisaiuan

HAABLAUBI h $1UIU 200 99 laudn Tui@

= @ o &
[h,w] = fregs(b,a,n) ATHIHAADUAUDIANUDNUDIAINTDIDUIADN 93] a , b lﬁu

]
4\.‘4:! o '

RS dulsE AN NA AN n A199

2.3.4 Tanmeag

awa19q TuTdsunsy MATLAB  aziseneudiodeyaiiflumaind waind

v
=

Foyanmezil 3 wilefilddmiuuonanuuandie Ao A¥iinIW (Index  images) AUy

b4
=

YDANW (Intensity images) UAZAN RGB (Truecolor) Mdaa1aq hildifwanunimiia

. "
o @ o [

13191 2.2 Hangumdanoaiunw

M 318108

o

[x map]= imread(‘filename’, ‘fmt’) E)'11Jﬂ1Wi]1ﬂ"lﬂE{ filename.fmt édﬂ%u%ﬂy.ﬁﬂ]ﬂ
seiu 3 ludaus x - &9 e Huuuanaveslid
1 fmt 9z1lsznEVAIY

‘bmp’ Windows Bitmap

*hdf”’ Hierarchical Data Format

‘Ipg’ or ‘jpeg’ Joint photographic Experts group

‘pxc’ Windows Paintbrush

‘tif " or ‘tiff*  Tagged Image File Format

‘xwd’ X Window Dump

[ o
x = imread(‘filename’) 1NN 1WA filename

. ; 4 o
imwrite(x,xmap, ‘filename’ , ‘fmt’) Weounmawa filename.fmt v mua iy x Tavi

= o
IWAITNY xmap il colormap

5 5 a o A a
imwrite(x, ‘filename.fmt’ , ‘fmt”) Woun a0 Mg filename. fint Ad vy 131y x
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2.3.5 nsvlanazmanaeansv
o = o & o o = a3y 1 ¥
mswaeansmilanudiraganndmiumsinizideya Tavezilumsuanamidoya
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a; da o a o s d
M151aN 2.3 Wandumide amsunidln waznmswaoanitv

o o a
A1ad NuaTIDUA

v ]
s o = A

o [ o =
plot(x,y) wasansvexylaswaemhuduindindwiie lulddmuad

3 v o o o
gﬂsmumuuam&yanummzwaacﬂ

o . y 2 d &
plot(x,y,x,z) waoans Mved x,y nouudrvanaonni ued xz Tasnswisaes

@usguuuAuAIIM uaunuAIudiuand iy

1 9 1 9/ 1 1 9 ar o o
subplot(m,n,p) u,'u314mmagﬂﬂ1wu.‘f‘_|m1mmwaumﬂm U073 n Wan uazaAl

msnasamdataonidadesh p

figure(n) adramhasgdnmvinuay o
' Y
clf avugUnmae vunminagdnm
9 T
close(n) auniagUnmrinay n
Close all aumhangnmyaniag

= 1 '

ag ~ w g = ' {
nswlaonisiy nieiFundnotiaiinslingy nsmiivznasamdoyalugduvun

v Vv
o o w A

-1 é =1
Wuasm3nu Faiidrdadail

n; dao o @ ) Qs [~ =
M919N 2.4 HanFumas dinsumsnasnnsiiasniiny

faa wazdua
S = ' 9 a8
semilogx(x,y) NaeAA1 x uay y lagldanaiuuasmanuamizunuy x
- =] ' 9 a s
semilogy(x,y) wasam x uay y laglymnauuuaamsnumuizuny y
a 1 LY a A u’:
loglog(x,y) waeam x uaz ylagldmnanuuasmsnunaluunu x uazunu y
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2.3.6 m‘s&%aﬂﬁ&ffﬂé‘wﬂuﬂﬂﬂﬂ(Graphic User Interfaces : GUI)

MW 2.26 MAe GUL vealysunisy MATLAB

ad f "o 3 - o [ '

Gul dhusEmsdeudefusznedlduazaouiiamed Tavainednga1an vuvenm
udnzingdl properties fimmusnuliulqaudlyldnasanm nootrnauilunsmiin e
~ ' . . A oA A = ) a 4::’

150071 graphics object mmﬂiﬂmﬂﬁlumsﬁsnmu

ﬂ‘uﬂﬂ ( Pushbutton )

q’: = ' " - 7] 9 o ar =} o Ay
wansaiendt 1uniadon (option button ) 1¥dmIv@EAIAMNADING

Na83IA310adY ( Check Boxes)

) o o o a d 4 [
s mimdennszi adwiuainganda Wodensregluaniiz on &
Li'ldidonvzegluaniiz oOff
ﬂ‘u Radio ( Radio Button)
aznpaziiuenay denandenmauauiaveiisudiu 1 (Max) d1hiden
mgmuaieziianuiiu o (Min)
na03318M3 ( List Boxes)
1 da ' ¥ A b Y g = S
Sundeafiiiswmsaiag Wiaenlfnulaslsundadnsismsnaeins
Popup Menus
“ Y o = ' a P o &
Humysensiuaasyenyilagiy fignaslundesdindomandmyniie
A 9 v oA A v ¥
e ldidenmyduq ldaudnanis

nsaU ( Frames )

Talsunsy MATLAB aunsnldnseudentluniuquiazdidnusdias Tdan
Zoems daulvginezdagtuuuniunuiazidnes niedanimeTuiunin Toglunsoy

a @ A £ 3 '
Busy Weauazadnlumslyauuazdilade
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'
v o ﬂl!ud’.

2nusTegiuN (UI static text)
¥ = o = o 1 A o dy
1o ouR 151wV ULY 1AZIIYNTAIVAUAIIY FIA10NHT

Tieansoud lulduumhdaegdnm

2.4 anudnednunsoumIRaluMIde

2.4.1 manaanllsunsuuuy Waterfall
a Y o Y v ad a a o ¥ a &
vidia upadenu @1alu dan3d Audyad. 2544 ;25 ) ldeTueiSeanmn
o ¢ Sy w ¢ & ‘i‘] .
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auiiu maosnuuududuneudie wudmuadnvasiuiuiugiu msesnuuusTULNY
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& 0w & o A A ' ﬂ w o yﬂ
wiltaaddumieumaien 3a5enIndunszuumsNaIUD Waterfall 112493
s 4 o . 4 1 3 a qy
Hinueawoniiiad (Software life cycle) Fautisaonld 5 duaouAsil
= o °o_o_ w . :
1. M3 iasevnaz IMA181AAR MU 2 UV (Requirement analysis and
1 b4 ]
definition) Tuduasuusniifoonuuuszuunazfldszuvzdesyaneldidufidhladud
dhnueuaz Inseadaszuuaunglddeamsiess 1s
2. M500NLUUTEUIAZ WIS (System and software design ) TumsoONULY
3 Y o 2 A4 ) s o ¢ S Y w
srvunufesnuuuazdesdiilsialnssaiiuvesanianad uazwerinasidududeaiann
A4 w 7 | s o ° ] o o
wiosannldan daumsesnuuusewiinsiumssmualassafandnveslilsunsun
3
gAY
3. msﬁmuﬂa%'mmx‘nﬂﬁauwﬂ:}udau (Implementation and unit  testing) 1u
: dy 1 1 '3 o 1 1
JunputdumsuduvessoviinsoontiumitsveaTusunsudoss (Program unit) Haz
A a " [ 1 =1 9/ d v =1 1 [ ' = 9/
doWeouTUsunsuunazilotoo@i gl NAeelin1IATI9EApUIIUAZNUIBTIAINGNADY
assmmguuuismua 3
1 14
4, Mayeulod LALNISNAADUNITZUY  (Implementation and  System testing)
i ' . . w w & o ¢ od
Tdsunsudosuuazdruazgninmlszauswiuiuszouay ndwminiesedinain
o £ v W&z A q ¥ g 1 sy v Y,
Wwannvudedldsunsasrvaewielminilainsamuununisn ldeenuuu 1y wazawise
v " v
wauldedagndes onaseuiluiivelaudinhszumiu Tlwueded1dszuy
3 ¥ Ed
5. mafeAeldan 1azA13111395A17 (Operation and Maintenance) Yunouihinidiu
¥ v [ " ¥ ]
duaounldinauuniiga Weszuugminnaadwaz 19ausswds nsthgeinyndn
Ysinge maudluderianarniion limemadauideulusiaimnszuuniesuiluns

. v ¥ b
Ysundeszvu ¥ arsauiyseaniamlunisiinuasddu duaeutdniuvuiuns
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gounduluAnsanyuudaud ludan lddmuald 4 Juseunruuduanmiuminzanlu
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2.42 msvannlsunsu sazmsdaaninssaiadeyagiudeya
' ¥ o oy o
UITWG FUW (2539 : 18-19) a1 Tlsunsuaeuiuaesuanyansodald
a d o 9 [l = s A 2 @ o b3
aouRuABIMAN Idedaliszantam salunmswannldsunsy uazmswanlnseeiie
3 by q’: = Qs nl.: Yo :iy
doyagiudoyariu ivanmsuazduaeunaaglladail
3 [ o = 4 ar
1. lsunsiniudesmansolszulanaldediasias niednlunilsdealsendanal
¥ A a
mslanTeauniga
n’/‘ b Yo 9q 9 A 5 ] (r=1
2. Tilsunsintuadanaumelalinudld fe i lviw hififlgmlan
u’/‘ 3 - o - a' -~ (P
3. Tilsunsmiudeaidnndanatad vse luilae
Vv i
4. Tlsunsmiuiivuaeumsioud wazilvaaudaud lylddedae
5. maasqulumai llsunsudealigain fie desldlszndaldninnniga
3 1 =3 3 = o c.;’
waz lanannavuaeunis@oullsunsuaatl
= o
1. MTUATIEH uazut;mmzﬂtym (Analyze and Describe tha Problem)
2. MIPONUUUATINZUBA 1 T1nTY (Design the Logic of the Program)
3. Wou 1151053 (Write the Program)
4. naaounazud lullsunsu (Test and Debug the Program)
5. iuena1stsznoums 14 11sunsu (Make Document the Program)

6. ﬁwqﬁﬂuﬂﬂmnsn (Maintenance the Program )

2.4.3 nszuaumsnaasvlilsunsunaunmes
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v
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