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ABSTRACT

This project describes the method of design parallel short stub by using smith chart for
adjusting the matching impedance of the antenna and transmission line. This project consist of
two demonstrators used in high frequency UHF and VHF band. Visual Basic Programing for
determination various necessary parameters of transmission line are utilized.

Experimental results shown that with minimum standing wave ratio at the transmitter
side will tend to obtain the maximum signal at the output of the receiver and the pattern of the

signal radiation can be plotted by means of field strength meter.
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u

yail
fundsfinsAeaduriitnnmes e L1 = 19.55 mm,
AULIIUDIAF L L2 = 958 mm.
ATBUAALAUTUDIAAL = 81.847 nH

4 '] 1 ar 1 _ A A';
WodinisAeaaunds A1 SWR azaaadnay 1.15 : 1 tMas 1.004 - 1 auilumsuunianon

& o 9/ = o
W4W91ﬁﬂl11ﬂﬂ1ﬂﬁ‘l.lﬂ‘l)"liﬂuﬁgf.]ﬂﬂ'iﬂ'izﬂﬂﬂ









19.55 mm
Z0=50.00

53.03 R

81.84 nH

mekam 34,08 pF

Network Input Impedance 49.87 - j0.199 Ohms at 715.1 MHz

Input SWR 1.004 in 50.00 Ohm system

71§ 238 uaausueda uamwe? Hindin vesmuenangei s lalna



A

|

aaeInA

f 136.125 MHZ

Il

Impedance = 252.33-j50.123 Q
Zo = 50
SWR = 525:1

msﬁ’m'mlmﬁumﬁqﬁﬂsdaﬁﬁuLmsmmm'wmﬁﬁuiﬂumi'lﬁﬂiuﬂin 7-MATCH 'léwa

o 4

aid
SurvafitzaoaauannaweIMe L1 = 393 mm
ATV DINAL 12 = 173.7 mm
MBuRpUAUTUBIAAL = 31,543 nH

4 L ¥ ot ' = é ‘l\ A
&ﬁﬂ‘ﬂ'lﬂ‘liﬂﬁlﬂﬂmlﬁ’.l 1 SWR 12aAD99 1A 525 : 1 lﬂﬁﬂ 1.004 : 1 mwﬂumsummwaﬁ

& A = o
SN ‘i]”lim'lklé’il'lﬂﬁllﬂ‘!ﬂ'iﬂlmz’)ﬁ%31] N8Ol









393.0 mm
Z0=50.00

I

2523 R

31.54 nH

mbeam 23 37 pF

Network Input impedance 49.91 - j0.200 Ohms at 136.1 MHz

Input SWR 1.004 in 50.00 Ohm system

- o o3 oo
M._._.S 241 uaausuiuesa :wﬁpﬂmm._ﬂﬁhumﬁdaaﬁammawai

]
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A
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agema YAGE 400C-12Y9DN/T

f 415 MHZ

Impedance = 46.5 +j22.3 Q
Zo = 350 Q
SWR = 1.59:1

AMsEnaA e dsaduuazaueasaaau Iaoms 19 Tlsunsy Z-MATCH 1éwa

L

Al
fumisfiszdoaduriannaisenid Ll = 1911 mm
AMNB1IVDLTAY L2 = 130 mm
ABURAUAUTUBAAY ~ 41.108 nH

4 o 1] ar 1 End é :ll =
Lﬁﬂﬂ'lﬂ'l‘a'?lﬂﬁﬂﬂllg‘) A1 SWR ayaaniv1ney 1.59 : 1 Mmae 1.011: 1 “lNi‘ﬂUﬂ'liLliJ‘Y!‘NWﬂﬂ

2 o g = o )
°]N‘Wiﬂﬁll'I‘lﬂ'il'lflﬁﬂﬂ‘ﬁ']iﬂllﬂxiﬁﬁ]iﬂigﬂﬂﬂ



@ [0 = 4]
= [i=] ™ M
2 = & T




Swyo-souepadu|




191.1 mm
Z0=50.00

g

41.10 nH

Network Input lmpedance 48.47 - j0.198 Ohms at 415.0 MHz
Input SWR 1.011 in 50.00 Ohm system

70 244 uanuswiesa uomass i Ta vesao1A 400C-12 YODN/T

8.552 nH
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o & o
MHIMATUILDIAR

f 145.00 MH,
Impedance = 70.605—j89.301 Q)
Zo = 500

SWR = 4.1:1°

MIfAIN IR LI AR aRuLazaNuevesaau Tasn1s 19 1sunsy Z-MATCH 18wa

14

191
AumiitzAoaduiannmse I Ll = 250.8 mm
AVUENUBITAY L2 = 189.5 mm
MBUFRLAUTYBIAAL = 35526 nH

g F 1 ) 1 Py % < = P
lﬁﬂﬂ?ﬂ?iﬂﬂﬂﬂﬂug’) 11 SWR 228831 018AN 4.1 : 1 l“r‘iﬁﬂ 1.010: 1 “ﬁﬁlﬂuﬂ'ﬁlluﬂﬂﬂ‘ﬂﬂﬂ %4

Y 9 =, o
‘Wil"Ji'El!'Ivlﬂi]'lﬂﬁﬂﬂ‘]iﬁﬂllﬁgﬁﬁﬂ‘iﬂi?ﬁﬂﬂ‘]J



Admittance - mS:
0.0000 +j0.0000

0.0000 +j0.0000
Resistive

SWR = 1.00

Q Factor = 0.00

Ref. Coef. = 0.00
Angle =-180.0 Deg

Metres towards:
Generator = 0.0000
| ocad 0.0000

!

Zo 50 Ohm
Frequency 145.0 MHz
Dielectric Constant 1.00

Generate

Networ
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Impedance-Ohms:
0.0000 +i32.457
0.0000 +j0.6491

L =35.626 nH

SWR =>100
Q Factor =>100
Ref. Coef. = 1.00
114.02 Deg

Angle

Metres towards:
Generator = 0.1885
Load 0.8448

Zo 50 Ohm
Fregquency 145.0 MHz
Dielectric Constant 1.00

1 ar s Ke
11§ 7 46 ATNFAITRUAAINNUENIAR URIEDINIAS LD TR A
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250.8 mm
Z0=50.00

35.51 nH

T

Network Input Impedance 49.82 +j0.000 Ohms at 145.0 MHz

Input SWR 1.003 in 50.00 Ohm systam

ar o g ad al o ar
MH_ 2.47 UERUVUUTALAAADTIUNIIAUDIT 1D IN AT LU TAR

7060 R

12.29 pF
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UN 3
mInageumEnIMAtarEhF

ey 'u o=
AuuUavesmweImrfindudomaneufio VSWR, Radiation Pattern, Gain,

Impedance, Polarization L8i$ Front to back Ratio
MINAARUYANATEN MDY £ 18 to¥l (800-900 MH )

31 ™M37a VSWR (Voltage Standing Wave Ratio)

B

o it 4 o - o o o & i ar
Wlalaels  adudmitines  %a YO IUFID 1998 UV LTIy

o o

o [} ! ¥ h - o
nienszuan ldfisenaninieads lugmesememiotadygy s luimmaefi37a(Forward)

-

P 3 Ly

uazdygnoiasieundy (Reflected) MnTUBIMANTUGIAT04H

FAIMIRIUINN VSWR Ap

1 L+,
VSWR = ==\ & fubow
nin Ii“II‘
ABAUA1001IN A
8 : SWR
NSDIA wislatuila
Meter
uIotawila

U 3.1 véenlaszunsumsia vswr

i 4 a o
TasmalaougaSavesmnidygra liiSeeg awddy Tufitdanueives

-] or ' d'..
mohdggnassldmissanuenadin (A)



A131 3.1 wamsnarenidiaiedln (Open Circuit)

0 10.0
A/ 8.5
A4 9.0

30/8 5.0
A2 10.0

S5A./8 10.0

3N /4 9.0

TA /8 9.0

A 6.0

M914 3.2 wamanaasdnsailaietla (Short Circuit)

Aig 10.0
A4 10.0
3\/8 10.0
Ad2 9.5
5A/8 9.0
3N/ 4 4.0
TA /8 8.0
A 8.0




1 3.2 newinsdluatenila (Open Circuit)

uA

ES
0 ; + k a 4 FRAEES
A A 3& 2 5_3; A 7A
3 e 8 2 8 i S °
8
TR E STDRT LITTREN
51 3.3 natirlansilm (Short Circuit)

A A A A A 5 A A
8 4 2

AMNIRIEh RN




A . o
M3 3.3 WanmInaaeilenafumeEeIMAze I veua lnTnavasdeady

0 6.0
Arg 7.0
Ara 45
3A/8 5.0
A2 7.0
5A/8 1.5
3A14 2.0
A8 7.0

A 8.0

A9 3.4 HaNINARRABRBN YT L INIATE S TOUAD IRl waT B ARy

0 8.0
A8 8.0
A4 5.0
3A./8 9.0
A2 7.0
5A78 4.0
3N /4 50
TA /8 4.0

A 5.0
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U 34 naminsdldanuaeenamasvausalaing

< 4 a5
2 -+ ’
.&_ A 1A i 5?‘, 3& 7?“ 2_,
8 )@l -%)2 3Y-Ih 6
AnueIEEiE N
51 3.5 nsinsdlsianeaeaniaeas seusalainalasassu
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e 8 2 3 n g
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A1314 3.5 HansnaaeilenefuaianIMam NS ane 1 istuae idaady

0 7.0
Ass 6.0
A4 5.0
3078 7.0
A2 8.5
5A./8 8.5

3N /4 4.0

TA 18 7.0
A 8.0

5 a a ¢
f1914 3.6 Nﬁﬂ]‘iﬂﬂﬁﬂdlﬁﬂﬁﬂﬂﬂ ﬂ"l‘c’lﬂ]ﬂ'lﬂ‘ﬂ'l‘ﬂ“?ﬂ ﬂm{ﬁﬂ‘umx vfafrﬁ'fu

0 7.0
Als 7.0
A4 7.0
3N 78 7.0
A2 6.0
sA/8 5.0
IA/4 6.0
A8 15

A 7.0
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3.2 Madngluuumsuninsz 910afAU (Radiation Pattern )

dunsTagiuuvesmsininszwndulufiomeineg Tasseufmeemn 2

meomAudazuuLesiijluuumswinszwaduiuand1eiy - delgunrailums

Jadegy
WO meemnmiy
‘é? h, UTBL 360
TRANS MIOTTER FIELD STRENGTH
METER

31 3.8 madngUuuuvesmsnvinznanay

a ] 1 a o o o
lunmisdaeuomerds szda 6 aneae uazaemniasudsuld 6 anuae

BuRnfufie
1. Tuszauuiiueu (Horizontal Plane)
2, IssuuIIg (Vertical Plane)
3. Left hand circular
4. Right hand circular
3. 45c Slant
6. 135o Slant

L a4 ° A o
Tasmsnyumeamasullsey q daes 360 Feewrsmlfumyulau

o/

] i o 1 [ o o o
Frafiaosms ldudnhmanuduuesdyanai s 1dtudinasluTnasns v (Polar Graph)
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b4
madiawomedum:fuliedu ameduszugneedidesiige

2D
R -
. A
YLIADLINOLIDT VDITWDINA
2 o
J” ANULIIAAUVBINNNDYIGA

k4
UpzIZUZH IYImEIM A esiinNuFu U AUA U Ae

myingluuumsunsnszotenau vesmeeimasesaeuda lalwa
Aauazsulu sguunuIuey (Horizontal Plane)

M1314 3.7 Nﬂﬂ]i"fﬂﬂ]i![ﬂ‘ajﬂ‘ib’ﬂ"lﬂﬂau‘llﬂdﬁ'lﬂﬂ‘lﬂ1ﬂﬁﬂ?"ﬂﬂﬂ€fﬁ l'l‘il‘I‘l"l'[';l

10 50
20 45
30 35.
40 25
50 20
60 12

70 10




80 8

90 5
100 3
110 6
120 2
130 1
140 1
150 I
160 1
170 0
180 0
190 0
200 0
210 0
220 0
230 0
240 0
250 1
260 2
270 4
280 5
290 6
360 6
310 7
320 7
330 7
340 12
350 40
360 50
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51 3.9 wamzda gy nIsunIpszREAduvEsage1nA la Tnalunuiueu

67



W 1 ) o 2y d d
ﬂﬁ'Jﬂg‘]J!ﬂJ‘l.lﬂ'lﬁlm‘Sﬂ‘i%mﬂﬂﬁﬂ‘UB&ﬁﬁﬂmﬂ'lﬁﬂ'l‘i]cliﬂﬂﬂ‘l‘a'ﬁﬁi

dauazsuluszuuuuIuey (Horizontal Plane)

A1519 3.8 MaMITamMINInsEaIA U IBIT I IMAWINFAN 15158

0 50
10 50
20 49
30 42
40 33
50 25
60 18
70 13
80 10
90 9
100 7
110 6
120 7
1390 10
140 10
150 11
160 11
170 11
180 5

190 4
200 0
210 0
220 0




230 0
240 0
250 2
260 4
270 5
280 6
290 6
300 7
310 10
320 16
330 23
340 30
350 35
360 50
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@1314 3.9 HAMIIAM IUNINTZEAINYBIT IR I 1A e hunauenwss hilaadu

10 13
20 9
30 4
40 2
50 2
60 2
70 2
80 2
90 3
100 3
110 4
120 4
130 5
140 5
150 ; 4
160 4
170 2
180 2
190 2
200 2
210 2
220 1
230 1
240 1
250 1




260 |
270 1
280 1
290 1
300 3
310 6
320 11
330 17
340 22
350 25
360 20
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1114 3.10 damsTanmsuns nszoaaduvssmeama lalwaluuuveuvaslaady

10 25
20 16
30 g
40 5
50 3
60 2
70 2
80 2
90 2
100 2
110 2
120 2
130 2
140 2
150 1
160 0
170 0
180 0
190 0
200 0.
210 0
220 0
230 0
240 0
250 0

74



260 0
270 1
280 2
290 3
300 5
310 10
320 16
330 22
340 25
350 30
360 35
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M54 3.11 FAMTIRNITUNINSZBAAUYBIM B INANISIEANe 13 savae Il asy

10 35
20 24
30 13
40 6
50 2
60 1
70 1
80 0
90 0
100 0
110 0
120 0
130 0
140 0
150 0
160 1
170 2
180 0
190 1
200 1
210 0
220 0
230 0
240 0
250 1

77



260 2
270 5
280 5
290 8
300 12
310 16
320 26
330 34
340 38
350 40
360 40
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A1314 3.12 HaMSTAMSUNINIzNEAANIBIMIMANINIBAN 1 1seve ldady

0 48
10 40
20 30
30 19
40 10
50 5
60 2
70 1
80 0
90 0
100 0
110 0
120 0
130 0
140 0
150 0
160 1
170 1
180 0
190 0
200 0
210 0
220 0
230 0
240 0
250 1
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260 1
270 2
280 4
290 6
300 10
310 18
320 28
330 36
340 44
350 46
360 48
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MINATBLYATIEN ANT1H T 10 18 (144 -146 MH,)
3.3 M3I0 VSWR (Voltage Standing Wave Ratio)

sznoimniesilonsgl

ANTENNA
B nn ﬁ
C 1 0
f‘?\ g e "j“
+ a
T “o
Transmitter VSWR METER STUB FIELD STRENGTH METER

71 3.15 M5 VSWR say jluymanninszaienay

Mduiumamaaea
1. floudynnanniniosdlaeds ludeasu Sam vswr udniuiln
VSWR 7= 1.8:1
2. APAEADIZHII VSWR METER Uaza1us1nis Jaa1 VSWR wauiin

VEWR = 1.15:1
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OTART  D.400000500 0Ns
STOP  0.950000008 0Nz

! HARKER A

B S MHzZ

START 9.4080P80RO OHE

A7 APR %8
BTOP 0.9350000008 0Nz

1313340

PRARKER 71
460,75 MHz
1.4331 |

| MARKER 2 |
4 434,98 Muz|
[ 1.3837 -
3 MARKER 3
t—r |48, 23

| { 1.9982
o A N
| |
| ]

I e
|

START  9.400000000 OH:z

17 APR %8
STOP  D.530000800 OHz 13:36:10

ar J dv _x s
g1 3.17 dyaweing q Meaniniiaaunlarasunslildanu

o e



Bl
EREEARNE N
ANEEYRENEE
ENEENEE
EEMEENEE
_ HiEEERE
EEEENEEEE
EEERIEEEEE

START  0.400000000 ONx
STOP  2.900400000 0Nz

REF 1.8 Units

b BED.® mUnits~s
38.B36 0 1.0 @
A

e

¢ ¢ |
R W'Y , A A > $
MARIR g5 i o
i paint 313 d T o
" / R ‘.
AT SRR

BTART  8.4080PR008 OH:
STOP  8.930000880 OH:

BH
L}
L
2

i .

ST AT N | S )

BYART 9. 400000000 0Nz
BTOP  9.300000008 OHx

)
e
w
L
(-]
e

s

o

438.87 NHz
~-39.74 dB

MARKER 2

PHMARKER § |
1458.87 MMz
| I0.2856 @
=1.0 @

MARKER B
483.25 MHz|
| 80.531 @ |
| #2,953 @ |
| i
MARKER 3 |
4E6.0 MH:z
| 32.BE6 0 |
21.98

47 APR 9B
L13142:1 20

PHARKER 1 |

|438.87 MHz
[1.0208 |

1n:|ﬁp‘ER g |
{453,293 MHz
2.01E6

MARKER 3 |

17 APR 38
13142:30

' = o - o Y
e ) Meaniiniddaaunlataiuusldasu
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vhnn 4

msoanuuutazlynuidsunsy

4.1 ymi

A o ' o o o o W 4

{ieannllsunsumafuasamisiiimesag q vesmehdyauldgnesnuuuiiu
A o 1 1 uy 9 cf i o
Weannsndnnumaman q ldedugadswnazazainimia uazmslsaullsuniud

o 1 4 = - i A
ansoRldimidesondenlFnm (Language) Aawdnlunsdoulilsunsy dadiu

4 - 2 :

mnfshammeldanmzmadovvediulmd FehWidiFidsunsuildemsalsonla
¥ A = L] al i T
Houardsgalalunsifenliblunsu esnniiszuudadetudlsuuunswilaiiFond

“nsifnnoaysiros oy (Graphical User Interface )

42 szvunduivlunsignuidsuesud viawdn
= c‘d'dc:l::t u’f 11 3 X
1. SEULABLNIADSNUA Y AIAgu 286 11 11
PN 3 £
2. spannlfjiansasaneia 3.1 3ull
' v
3. avedelignd 5 woglud uddiResmsAafsauyseidedddlszun 32
wng lud
3 3 I JJ
4. wsyvuiadend 2 wne luaau T
5. 98N EGA Wioun1ia
6. anilAadlasfaunn 1.44 wnz'lua 1 ¥4
= > : & &
7. TulsunsuTulnsvouTulad (Microsoft Windows) 11939 3.1 Iu T4/
. a & &
8. Tisunsululasaorisrawdnnosdu 3.0 aull
o A 9 v
9. WNHNBAIWAZAIN ILMT IFNUADU INTR19 7
4.3 myeanuuullunsu
mreenuuy lsunsuie Wazmniazisdemsldon Seldafelisunsmiuuy
v & v W 9/ v o 2 9 P . & Y
a1 9 9 SlFudesmamdie o Arnnselfundadnmymsmianiu q wosddldou
Tisunsutloudrdns q ligades Aurliuunaefiondrendsunazenaurgueniuie
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UHUAINEAN (Flow Chart) vasl)sunsufoennun]s i naeanazila 4.0

LTI YEWR
2wl seredfauniy
sransuwiud e
1 sanvmiysung

A

A F ¥ : r

MV VER'R

3 . £ wr ¥ "
Rl ssfvEn mrzviouniu mmmm—am!ﬁuﬁmwﬂ senvinldsunsy

Lasismaowuuila

2nsiFELaLIAT

A 4 :

2AHEMTUAY Iimax AR 2 Irmin
4 g

3 RIBNTIUA] Vi LGz Ve

P b aullsunsy
4, Wevrmh Ziuse Zo

A s 5
LSBT Venaxz 432 Vmin ‘

3N 4.0 yam wudandn(Flowchart)vaaTilsun1u
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asxwan1 VSWR
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Open Termination
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Mstamanynausuauws [Short Termination)
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You Ssdoudredaonlumaiumlszgnaldfugananes Fwwnnrmaass slaldadudily

maddanz 18 VSWR aras uaziiefagiluuunisunsnsselenauysadenimeais
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nquiunzmslFaunmudenlulasom

WY AnANIHITYY

B.Eng KMIT’L( Telecommunication), 2536
ﬂﬁ’ﬂmw‘imum'%"m%’uﬁﬁwqua:wwﬁ’aaw

g fensiad u. Silagadu $ite, ngamng 2538
Antenna Impedance Matching

by Wilfred N. Caron Ridgecrest,California

Appril , 1989
Antenna And Transmission Line

by Morris Tischler , Science Instruments Co.
FIUNAMHEE TATIUINYTUATIAY 1) 1

nus TvRasyns v, #ida gmff;’u 0A , ATUNK , 2537
Z-MATCH RF Design and Analysis Smith Chart

Number One System I

Wanlilsunsudie  VISUAL BASIC

~ o ] o o ar
TUNUADUNWUADT U.‘?lﬂﬂglﬂﬂfu 1IN (UHIHU), NFIUNNA, 2538
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SOURCE CODE PROGRAM
Form]l
Private Sub cmdButtonl_Click()
Form] Hide
Form?2.Show
End Sub

Private Sub cmdButton2_Click()
Form1i.Hide

Form3.Show
End Sub

Private Sub cmdButton3_Click()
Forml.Hide

Form4.Show

End Sub

Private Sub cmdExit_Click()
Unload Me

End

End Sub

Form2

Private Sub cmdButtonl_Click()
Form2.Hide

Form21.Show

End Sub

Private Sub cmdButton2_Click()
Form2 Hide

103



Form22.Show

End Sub

Private Sub CmdButtom3_Click()
Form?2.Hide

Form24 Show

End Sub

Private Sub CimdButtom4_Click()
Form2 Hide

Form23.Show

End Sub

Private Sub cmdExit_Click()
Form2 . Hide
Form1.Show

End Sub

Form21
Private Sub cmdOk_Click()

If ((Vmax.Text ="") Or (Vmin.Text = ")) Then

VSWR.Caption=""
SWR.Caption=""
Picturel.Visible = False
Label5.Visible = False

MsgBox ("nja tddoyadiurm)

Elself (Vmax.Text = "0") And (Vmin.Text ="0") Then

MsgBox ("Input Data Error")
Picturel .Visible = False
Label5.Visible = False

CmdCancel.Cancel = True

104



Elself ((Vmax.Text = "0"} And (Vmin.Text < "0")) Then
MsgBox ("Input Vimax Error)

Picturel.Visible = False

Label5.Visible = False

Vmax.Text = Cancel

Elself {({Vmax.Text <> "0") And (Vmin.Text = "0")) Then
VSWR.Caption = "Infinity"

SWR.Caption = "Infinity"

Picturel.Visible = True

Label5.Visible = False

Elself Val(Vmax) < Val{Vmin) Then

MsgBox ("Input Vmax Error")

Picturel Visible = False

Label5.Visible = False

Vmax.Text = Cancel

Else

VSWR.Caption = Val{Vmax.Text) / Val{Vmin.Text)
SWR.Caption =20 * 0.4342944815 * Log(VSWR)
Picturel.Visible = True

Label5.Visible = True

EndIf

End Sub

Private Sub cmdCancel Click()
Vmax.Text=""

Vmin. Text =""
VSWR . Caption=""
SWR.Caption=""
Picturel.Visible = False
Label5.Visible = False
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End Sub

Private Sub cmdExit_Click()
Form21.Hide

Form2.Show

Unload Me

End Sub

Form22

Private Sub cmdOk_Click()

If ((Imax.Text = ") Or (Imin.Text = "")) Then
MsgBox ("nyanlddoyndisniumy 1)

Picturel Visible = False

Label5.Visible = False

Elself ((Imax.Text = "0") And (Imin.Text = "0")) Then
MsgBox ("Input Data Error™)

Picturel.Visible = False

Label5.Visible = False

Elself {(Imax.Text = "0") And (Imin.Text < "0")) Then
MsgBox ("Input Imax Error”)

Picturel.Visible = False

Label5.Visible = False

Elself ((Imax.Text << "0") And (Imin.Text = "0")) Then
VSWR.Caption = "Infinity”

SWR.Caption = "[nfinity"

Label5 Visible = False

Picturel.Visible = True

Elself Val{Imax) < Val(Imin) Then

MsgBox ("Input Data Error Imax must >= Imin")

Picturel.Visible = False
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Labet3,Visible = False
Else
VSWR.Caption = (Imax) / (Imin)

SWR.Caption = 20 * 0.4342944819 * Log(VSWR)

Picturel.Visible = True
Label5.Visible = True
End If

End Sub

Private Sub cndCancel Click()
Imax.Text=""

Imin. Text=""

VSWR.Caption =""
SWR.Caption =""
Picturel.Visible = False
Label5.Visible = False

End Sub

Private Sub cmdExit_Click()
Form22 Hide

Form2.Show

Unload Me

End Sub

Form23

Private Sub cmdOk_Click()

Dim A As Integer

DimB As Integer

If (Z1.Text = "") Or (Zo.Text = "")) Then
Picturel.Visible = False
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Label7.Visible = False

MsgBox ("nyautloudeyadis 1)

Elself ((Z1. Text = "0") And (Zo.Text = "0")) Then

Picturel.Visible = False
Label7.Visible = False

MsgBox ("nyauifleudayalnaiv
Elself (Zo.Text = "0") Then
Picturel.Visible = False
Label7.Visible = False

MsgBox ("nyitiaus Zo tnaiv)
Zo.Text=""

Elself (Z1.Text = "0") Then
Picturel.Visible = True
Label7.Visible = False
VSWR.Caption = "Infinity"
SWR.Caption = "Infinity"

Else

A =Val(Zl} - Val{(Zo)

B =Val(Zl) + Vai{Zo)

Reflect = (A} / (B)

VSWR.Caption = (1 + Abs(Reflect)) / (1 - Abs(Reflect))
SWR.Caption = 20 * 0.4342044819 * Log(VSWR)

Picturel.Visible = True
Label7.Visible = True
End If

End Sub

Private Sub cmdCancel_Click()
ZL.Text=""
ZoText=""
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VSWR.Caption =""
SWR.Caption=""
Picturel.Visible = False
Label7.Visible = False
End Sub

Private Sub cmdExit_Click()
Form2.Show

Form23.Hide

Unload Me

Picturel.Visible = False
Label7.Visible = False

End Sub

Form24

Private Sub cmdOk_Click()

If ((Vi.Text = "") Or (Vr.Text = "")) Then
MsgBox ("ngni lddnyanionsiiny 1v)
Picturel.Visible = False

Label7.Visible = False

Vmax.Caption =""

Vmin.Caption =""

VSW.Caption =""

SWR.Caption=""

Elseif (Val(Vi.Text) < Val{Vr.Text)) Then
MsgBox (" Input Vi Error ,Vi must > Or= Vr")
Picturel.Visible = False

Label7.Visible = False

Vi.Text=""

Elself {Vi.Text = "0") Then
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MsgBox ("Input Vi Error")
ViText=""
Vmax.Caption = ™"
Vmin.Caption = ""

VSW.Caption =""

SWR.Caption=""

Picturel.Visible = False

Label7.Visible = Falsc

Elself (Vi.Text) = (Vr.Text) Then

Vmax.Caption = Val{(Vi} + Val(Vr)

Vmin.Caption = Val(Vi) - Val(Vr)

VSW.Caption = "Infinity"

SWR.Caption = "Infinity"

Label7.Visible = False

Picturel Visible = True

Else

Vmax,Caption = Val(Vi) + Val(Vr)

Vmin.Caption = Val(Vi) - Val(Vr)

VSW.Caption = Val{Vmax.Caption) / Val(Vmin.Caption)
SWR.Caption = ({20 * 0.4342944819) * (Log(VSW)))
Picturel.Visible = True

Label7.Visible = True

End If

End Sub

Private Sub cmdCancel Click(}
ViText=""

Vr.Text=""

Vmax.Caption = ""

Vinin.Caption = ""



VEW Caption=""
SWR.Caption=""
Picturel.Visible = False
Label7.Visible = False
End Sub

Private Sub cmdExit_Click{)
Form24.Hide

Form2.Show

Unload Me

Picturel.Visible = False
Label7.Visible = False

End Sub

Form3

Private Sub ¢cdmOk_Click()

Dim Z1 As Long

Dim Zo As Long

If ((Tnput1.Text = "") Or (Input2.Text = "")) Then
MsgBox ("ngai lddoyan)

Else

Z1 = Val(Input1.Text)

Zo = Val(Input2.Text)

Vte.Caption = (2 * Z1) / (Z1 + Zo})
Itc.Caption = (2 * Zo) / (Zo + Z1)
Output.Visible = True

If (Z1 > Zo) Then
Out Caption ="Vi/Vr "
Output.Caption = (Z1 - Zo) / (Z! + Zo)
Elself (Z1 < Zo) Then
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Out.Caption = "Ii/Ir ;"

Output.Caption = (Zo- Z1) / (Zo + Z1)

Elself (ZI = Zo) Then: Output.Caption = "Non-Reflected & Impedance Matching”
Else

End If

End If

End Sub

Private Sub cmdCancel Click()
Inputl. Text=""

Input2. Text ="
Vte.Caption=""
Itc.Caption=""

Qutput.Visible = False
Output.Caption ="
Out.Caption =""

End Sub

Private Sub emdExit Click()
Form3.Hide

Form1.Show

Unload Me

End Su

Form4

Private Sub cmdButton] Click()
Formd4.Hide

Form41.Show

End Sub



Private Sub cmdButton2 Ctlick()
Form4.Hide

form42.Show

End Sub

Private Sub cmdExit_Click()
Form1.Show

Form4.Hide

End Sub

Form41

Private Sub emdOk_Click()

If ((Zo.Text = ") Or (Length.Text = "")) Then
MsgBox ("ngan lddoyndaeafumm 1)
Elself (Zo.Text = "0") Then

MsgBox ("Input Data Error")
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Elself ((Length.Text = "0.25") Or (Length.Text = "0.75") Or (Length.Text = "0.250") Or

(Length.Text = "0.750")) Then
ZinCaption = "0¢"
Picturel.Visible = True
Picture3.Visible = False
Picture4.Visible = False
Picture5.Visible = False
Label8.Visible = False
Label9.Visible = False
CmdGraph.Visible = True

Elself ((Length.Text = "0") Or {(Length.Text = "0.5") Or (Length.Text = "1") Or (Length.Text =

"(,50")) Then
Zin.Caption = "Infinity"
Picture3.Visible = True



Picturel.Visible = Clear
Picture4.Visible = Clear
Picture5 Visible = Clear
Label8.Visible = Clear
Label9.Visible = Clear
CmdGraph.Visible = True
Else

Zin.Caption = (-Zo) / Tan(6.283185308 * Length)

If (Zin.Caption < "0") Then
Picture4.Visible = True
Picturel.Visible = Clear
Picture3.Visible = Clear
Picture5.Visible = Clear
Label8.Visible = True
Label9.Visible = True
CmdGraph.Visible = True
Elself (Zin.Caption > "0") Then
Picturel.Visible = False
Picture3.Visible = False
Pictured.Visible = False
Picture5.Visible = True
Label8.Visible = True
Label9.Visible = True
CmdGraph.Visible = True
End If

End If

End Sub

Private Sub cmdCance!_Click()
Zo.Text=""
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Length.Text =""

Zin Caption=""

Label8.Visible = False
Label9.Visible = False
CmdGraph.Visible = False

If (Picture] .Visible = True) Then
Picturel.Visible = False

Elself (Picture3.Visible = True) Then
Picture3.Visible = False

Elself (Picture4.Visible = True) Then
Picture4.Visible = False

Elself (Picture5.Visible = True) Then
Picture5.Visible = False

End If

End Sub

Private Sub cmdExit_Click()
ZinCaption =""
Zo.Text=""
Length.Text =™
Picture].Visible = False
Picture3.Visible = False
Picture4.Visible = False
PictureS.Visible = False
Label8.Visible = False
Label9.Visible = False
CmdGraph.Visible = False
Form41.Hide
Form4.Sho
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Private Sub CmdGraph_Click()
Picture2.Visible = True
CmdExit].Visible = True

End Sub

Private Sub CmdExit]l_Click()
Picture2.Visible = False
CmdExitl.Visible = False

End Sub

Form4?2

Private Sub erndOk_Click()

If {(Zo.Text = "") Or (Length.Text ="")) Then

MsgBox ("njeladoyadaonTumm 1 )

Elself (Zo.Text = "0") Then

MsgBox ("Input Data Error")

Elself ((Length.Text = "0.25") Or (Length.Text = "0.250") Or (Length.Text = "0.75") Or
(Length.Text = "0.750")) Then

Zin.Caption = "Infinity"

Picture2.Visible = True

Picture3.Visible = Clear

Picture4.Visible = Clear

Picture5.Visible = Clear

Label10.Visible = False

Labell1.Visible = Fals

CmdGraph.Visible = True

Elself ((Length.Text = "0") Or (Length.Text = "0.5") Or (Length.Text = "0.50") Or (Length.Text
="1")) Then

Zin Caption = "0"

Picture3.Visible = True



Label10.Visible = False
Label11.Visible = True
CmdGraph.Visible = True
Else

Zin.Caption =(Zo) * (Tan(6.283185308 * Length))

If (Zin.Caption = "0") Then
Picture2.Visible = False
Picture4. Visible = False
Picture5.Visible = False
Picture3.Visible = True
Label10.Visible = False
Labell.Visible = True
CmdGraph.Visible = True
Elself (Zin.Caption < "0") Then
Picture2.Visible = False
Picture3.Visible = False
Picture5.Visible = False
Picture4.Visible = True
Label10.Visible = True
Label11.Visible = True
CmdGraph.Visible = True
Elself (Zin.Caption > "0"} Then
Picture2.Visible = False
Picture3.Visible = False
Pictured.Visible = False
Picture5.Visible = True
Label10.Visible = True
Label11.Visible = True
CmdGraph.Visible = True
End if



End If
End Sub

Private Sub cmdCalcel Click()
Zo.Text=""

Length Text ="*
Zin.Caption =""
Picture2.Visible = False
Picture3.Visible = False
Picture4.Visible = False
Picture5.Visible = False
Label10.Visible = False
Labell1.Visible = False
CmdGraph. Visible = False
End Sub

Private Sub cmdExit Click()
form42.Hide

Form4.Show
Picture2.Visible = False
Picture3.Visible = False
Picture4.Visible = False
PictureS.Visible = False
Label5.Visible = False
Label7.Visible = False
CmdGraph.Visible = False
Unload Me

End Sub
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Private Sub cmdExit_Click()
form42 Hide

Form4.Show
Picture2.Visible = False
Picture3.Visible = False
Picture4_Visible = False
Picture5.Visible = False
Label5.Visible = False
Label7.Visible = False
CmdGraph.Visible = False
Unload Me

End Sub

Private Sub CmdGraph_Click()
Picturel.Visible = True
CmdExit1.Visible = True

End Sub

Private Sub CmdExitl Click()
Picturel.Visible = False
CmdExitl.Visible = False

End Sub
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Radar signal velocity

One statute mile

One nautical mile

One radar mile
One radar mile
One inch

One foot

One meter

One radian

i}

]

I8

1l

CONVERSION FACTORS

186 x 1__03 statute miley or 162 x 103 nautical miles per second

5280 feet

6080.2 £t = 1853,184 meters
12.6 microseconds (signal out + back)

one nautical mile
2.54 cm.

30.48 cm.

39,37 inches

1%9- degrees = 57.3°
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Symhol Defisision
Units
v/ Tre measu_re ;sf st:::..;tl'_u o ¢
.. . . o 2 dizzio Y
1. rield intensity E microvolts per moter ele tromagnn.tlc'ra .3': & - PRint ip
space. This is [ At the
location of a recei
Tihi i . o w
, vo ] . mw/m? hd:..s s lthe <) er of ,
. war dens cyls radiat . :
ity Pa zilliwatts pear sguare X afed s:rgnalf Tsld s‘:a‘f‘e It
is a nctio ne li=2 o
pater fune n of the sity and
the impedance of frez space.
. The wvalue pf :he iEgaidnce isg
3. ;ee—sPact.e z N approximately 377 ., I: is the result of
teri i ches . . : .
€ ar;c eristic e the extension of tre izpedans2 theory to
impedance include electromagnetic waves.

4. Gpen-circuit The wvoltage =mewsured wizh a high-
voltage induced E; vodkes 1mpeldance device acraoss .:he open
in an aptenna termlnal‘s of an antenna, It is creatsd

by the field intensizy (E).

5. Effective area of 5 A measure of{ the powar—-iransfer

an antenna & meter? capabilities of an antenna:
Re = Pp/Py
6. Lifective length 1 A measure of trhe voltaze-zransfer
@f an antenna o R characteristic:
A
LS P
1
5 ro . 14 JgaaRL L The wvoltage induced and the power
. wer and volfage i 5 . P s 7 T :
) 3 i Al M2 dissipated in the regeiver ingut load by
received at 20y ] P § p
) ! E microvoles the field:intensity present.
receivar load 5
This figure represeats the -atio of the
power radiated inm a given direction frer
. : an antenna to that of an isotrepic
3. Antenna gain g numerical dB ; I
T radiater radiating the same total power.
(absolute) - f
G This is the norzal measure <f antenn2
gain in field-intensity equacions.
B, A power measure vused to eszablish the
i i it i 1
. above 1 mV/siiz pover avallablc.zn a Lrans‘r ed signa
~ E or which can be intercepted kv wvarious
9. Spectrum density or I bandwidth raceivers. By zaxing inte
Fre account the bandwidth, one ca=n arrive at
1 mh/Miz total received power.
Normal measure of receiver meric:
a ) . L ) S/N Volts/Voics S = signal
. . ignal-ta-noise . :
* 20 Log S/1 ap N = internally geserated noise
ratia
) Normal measure of the degree of
b. Signal-to- 5/1 Volts/Volts inter ference:
interference 20 Log S/1 aB $ = signal
ratio 1 = interference
c. lnterference- . .
ta-naise ratig I/H Volts/Valrs l:’arameter for discerning the degree ol
20 Log 1/N an interference,
11. KRLOCS Radio -line of sight.
'2 Lk Effective radiated power of 2
. k¥ Watts transmitter, considering antenna gain.

line losses, etc.
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CIELECTRIC STRENGTH HO-km 1000 1000 1000 1000
ATTENUATION ¢8/km
AT 150MHe n a3 = n

4O0MHz 121 B % 5

00MHz 18 v W "

VZOMHE 20 153 2 o

“ 10
amansm: 3 NATLEAN .

TRANSMIT OF IMAGE, VOICE €

zv Type 1Jurig POLYETHILENE 'r'ﬂi’nulu.r.hﬁnmﬁla Hourusutaai
TRANSMIT SIGNAL CIRCUIT .

fmerurasnlilfeidlauie

CONNECTION OF EOUIPMENT

rda . )
LUBTRHAIAYID | 81 WETKY |
- 1.50-2¢ 100
D-2v 100
(D ‘ sD-2v 100
@ 1. INNER CONDUCTQR(AVEALED WIRE COPPER WELD WIRE) bo-2v 100
2. INSULATION {POLIETHILENE) 100-2¥ 160
3. QUTER CONDUCTOR (ANEALED WIRE) SOFT BRAIDED WIRE X2y R
2V TYPE HIGH FREQUENCY COAAL caBles 4. SHEATH (PVC) b 0w
STRUCTURE AND ELECTRICAL FEATURE
swedfiming INNER INSULATION OQUTER SHEATH COMDLCTOR TEST VOLL. | CAPACITANCE] CRARACTERISTIC | ATTENUATION WSULATION
CONDUCTOR QUTSIDE Bk CONDUCTCR (s]F8 RESISTANCE ACY nF KM IMPECANCE GRIKM RESISTANCE
(WK DA, MM M) 20PC1 OHM/KEN 3 MIK. ABOUT OHM 400 900 MOK/EM
(1o Kzl MHz MH2 OvER
D SHAPE {50 DM
L50-2Y J20.18MM. 16 v 0 1o o o el 1000
v 9.5 30 ar £3 13 1000 0 Wl xa 4 ]
8. 14 4B 55 13 .7 1000 100 a2 - = Lo
80-v 123 18 AT 1.1 L1 pli=i} 100 a2 121 156 H)
-2 - W2 8T WY 134 247 o 1m Da2 101 1% lid)
MATERLAL ; INNER CONDUCTOR : AC (ANEALED WIREI INSUATION : POLYETHLENE : QUTER CONDUCTOR : SOFT BRAIDED AIRE.
THEATHED : PYT [VINYL) XX MARK : TWISTED WIRES
6 SHARE (75 OHM)
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