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ABSTRACT

In this research , we have the objective to design , develop and find out the
efficiencies of the Computer Based Training for microwave in tele-communication group
subject microwave which is the 1997 Vocational Certificate curriculum. Students can study
by themselves , on the basis of = experiment on monitor of computer as they experiment on
real microwave training set , by process of simulation. The efficiencies of CBT for
microwave have to follow as specific standard value ( E1 : E2 not lower than 80:80) and
learning achievement of  experiment group ( learning by CBT for microwave ) higher
than control group ( learning by teacher following job-sheet ) as the hypothesis of this study.

The population samples of this study were the students in. diploma level of

electronic second year tele-comunication program at Sakolnakom Technical College , they were the
group to find out efficeincy of CBT for microwave 20 persons and more one group were experiment
group 20 persons from the same Sakolnakorn  Technical College to compare the leaming achievement
with the control group were the students in diploma level of electronic second year at Nakornrajchasima

Technical College 20 persons by easy sampling .

The conclusion of studying Computer Based Training for microwave , the
efficiency were EIl: E2 equal 82.82 : 81.50 as the specific standard , and learning
achievement between experiment group were higher than control group at 0.05 significant

differences
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1. MINaaod GUNN-Oscillator

Ysznouale 2 MInaand

1.1 myaaazsuszuy lulasn

1.2 Mmiannuduazmsguiliuaud GUNN-Oscillator

Saguszasanall

1. $mssuiadygrauazmsas-suszun lulnso

SagiszasniBangAnssu

1. o5u1eTaseadre M3 GUNN 0SC. nazginssisenoundinn 14

2. Usznourvsae-sululason 14

3. SauazilSuuainnut GUNN-Oscillator 16

d 1)
gunsamly
1. X-Band GUNN-Osctillator

]

. Variable Attenuator

. Frequency-Meter

B W

Diode — Detector

Horn — Antenna

:Jl

Rotary — Joint

6
7. Adapter Reg.-Waveguidc% Coaxial
8. GUNN POWER SUPPLY

9. Wooden Bench

10. Clamp AND STAND

11. FUNCTION GENERATOR

12. DUALTRACE OSCILLOSCOPE

PN1025
PN1022
PN1125
PN 1023
PN 1204
PN 1508
PN 1704
PN 1024
PN 1026
PN 1011
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umi ReuduEnUMUANDeIniu lu Tnsnouaall
1 L-Band 1-2 GHz 1¥lugunsal isddumszezlna  msdaluTnaandim Troposcatter
81U S-Band 2-4 GHz 1¥lumsaamsdoasaruiion uazseuy Line of Sight

" ¥

71 C-Band 4-6 GHz iDuntionlumsaalyInsny Line of Sight 520z lna saumaszuuaniion

14 X-Band 8.2-12.4 GHz 14/daluTa5199 Line of Sight 52210 uazisdszozlnalumsrhaes

1.1 GUNN - Diode

1.1.1 nuf 15:10fuan1agiidons) BULK-EFFECT 409 GUNN-OSCILLATOR 34fiu
wulas w7 B. GUNN. Tashiil ae1960 w1 ldAnuntstlouamasaudhgmsiisond
unataoueus-Tus (Gallium Arsenide Ga As) titonilouaumyviinlizun 2000 v / em 114
nuiniuRamskdanuaenulnsoniy Sadmaveavi “dledimdniumnulniuioy
Jszanar 1000-2000V/ em 119Aatsathed linisiheldadatu imufiihiszsnamsnidouas
sssumsEnIRnIzua (1) nagTaanay (V) dsingiviuiansnss laadnesnssud 17 299
Tty T ugunaiaiidn fildiduiuia due o Electrical — Noise Hu nszueinuiiuueusin
ozl v Tunoun) Fainoir sl 1ddunanisidaooadaion iiiesInElectrical Noise

mTaiasnaznszianssdiullmuzili o1

A
nssud (1) \_:Iegative Resistance
S
Vo > Taavime (V)

51 o1 quawifves Toavie - nszuaves GUNN laTon

.12 fmefwegdnsnl Aidwmia vo unadonenslud ( Ga AS ) Sunaguauiam
» L4 Ed
Negative Resistance MoMa19 01 GUNN ldnaassagnatenss wideagilin auauiaiivisenih

1 3 »
Bulk-effect ﬁmmuﬁ’nzﬁlumiﬁmizuﬁﬁssum ﬂ'l.llﬂuﬂ'l'iﬂiziﬁﬂ‘ﬁ'ﬂlﬁuﬂﬂin'lﬂ‘iuﬂu
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1.3 Yeahuhl¥aiuguaudlumsesadaan ( Cavity - Controlled Oscillator )
b = o cu:ly
1 GUNN Oscillator laToavzgnaaldlu 3 Tawmua 7138 o 101ilu (Micro strip , Coaxial
A ' o, ::1(-::’ = = o ad =t
niovionn 1nd) lunsdidtiaaualumsesadamn szgaaiuau uazfvualas mMIA @eun
Vo o ' o = ¢ 5 @ Y ¥ o
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1.4 Tn33a319ua2 Block Diagram¥®3 GUNN Oscillator
1.4.1 gunssinieluniouen GUNN - Oscillator

TUFIGUNN Oscillator  GUNN Diode §n2138¢11 Cavity Controlled Oscillatoriion1s

ﬂ%’ugu AUV GUNN Oscillator [ Doppler Detect output ]

INPUT MOD. TUNE CAVITY,

DC. BIAS

GUNN ﬁ s BE l
DIODE | L — &

CAVITY RESONANCE

DIODE DOPPLER DETECT]

GUNN DIODE

| INPUT MOD. |/V

CIRCULATOR ROD
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1.42 Block Diagram 993 GUNN - Oscillator CIRCULATOR ROD

CIRCULATOR ROD.

s vy
T I
‘ [ @ DIODE DETECT

TOP BLOCK DIAGRAM
@ @“‘ INPUT MOD:
/ \ TUNING VOLTAGE - GUNN OSCILLATOR
GUNN DC BIAS o |

GUNN DC BIAS TO:ANTENNA

—p
BOTTOM- CIRCULATOR
? A GROUND MIXER
' @_‘ ‘;:‘ F ‘
CAVITY TUNE RESONANCE @ | OUTPUT

T Block Diagram CIRCULATORM@Y MIXER 3¢3und CIRCULATOR ROD. vimiifl
iisaunauanGUNN 0sC.lild ANTENNA uaztdivaunaunziouaInANTENNA nav g

laToa MIXER i1 IF Output #5® Doppler Detect

1.5 oigianes ( Circulator)
o o 1 i)z o LT CYR | o
nnanmsvedlelwawmes. ums11¥Manua 3 Wosn (Port)AIuiuf® 1. WosN ( Port)
A1 2.0 (Port)f 2  3.m05 (Port) 13 Tasnanes1sn 0@ ( Ferrite Rod ) 39

CIRCULAR ROD. Hfiasanan dauaaalilugili e-2
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4. gasladugasmsmim Attenuator in dBw (1.7.1)
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