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Abstract

This study presents the method of using the existing
Digital Microwave equipment to analyze and experiment the
function of several parts in the digital microwave. The parts of
the equipment constructed in this study is the Frequency Shifter
which changes the frequency for the transmitting into the
frequency for receiving within a station. This will facilitate
the testing of the transmitter's performance within one station.
This s in order to check its performance we needn't transmit the
frequency to other station.

Expected that,this thesis will be useful for students who

are interesting in the Digital Microwave Equipment.
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RS Lz l‘
Cx I CJI Rl.
b/} R,/’RL Cl Lz C' L‘

2 3.000 0.572 3.132
4.000 0.365 4.600

8.000 0.157 9.658

© 1213 1.109

3 1.000 - 2216 1.088 2218
 0.500 4431 0817 2216
0.333 6.647 0726 2216

0.250 8.862 0680 2216

0.125 17.725 0612 2216

o 1.652 1.460 1.108

4 3.000 0.653 4411 0814 2.535
4.000 0.452 7.083 0612 2.648

8.000 0.209 17.164 0.428  3.281
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Tunsﬁﬁtﬁudaas?Tiuuu%uuuagﬂsu (Series resonant)

o o { a {
Toef c_ ,L_ R C upr L 1o uuwuewnallaines

['d ¢
B = WUuWAIAS = 70 MHz

f

o

1919.2 MHz

R =R = 60

.
#1A1 L,C uﬁaxﬁ11ﬁgﬂﬁao Taaunudwaaqugmiﬁondwdﬁwaﬁu FoRmaTede

ﬁanwsxﬁan?%@wswiqnﬁaaiwtﬁu1oaﬁ?Tﬁuuuﬁuuuagnsuu?auunmuwu A L uarC

Fn 1 L Sudtosio Tt

C,=C, = 94 pF L=1_ =73.1 pH

1 1 3

168)

€= 59.6%10° L,= 115.4 nH

2

o & o . y 4 { ¢
uﬁﬂwqﬂnsmﬂ15u1ﬂaLﬁuaeasiuzﬂﬁ 3.15 fae e easuuuawialia tnainny

#oemg
-5
5G.6%10 15.4 nH
%.ﬂ. q4n € (1!
@ 731 vmé = a4pF anpt== g7s.anH
350
= = = = = =3

o { {
?Jﬂ 3.15 ITUUUAUNAWA LODT
s o ‘ & -
ﬁ'nmno’-m‘[*ﬂuuwluuuagn‘m AunTouda \1‘1‘“ xﬁm ea‘sﬁ'ﬁuuu'ﬁuummu

v v o . v ﬁ v o
AUNIYON 2.2.5.4 \lﬂt u‘:ﬂ’a‘iﬂﬂzﬂn 3.16

L Y/ ol Ad/d
< >

1 T

-5
L g4 pF L. 54.6X10F g
115.4n 73,

It
i
it

75,qm%

=44PF
NnH

I . |

: ¢ dat
zﬂﬁ 3.16 UAAIIIATHURAWNARALADIN IAuLla AL



° Jd
- ﬂwuamﬂqnunﬁwoﬂdﬁuﬂﬁvmacTuTﬂsaﬂ?uTauﬁaﬁ

] o a: [ ° ol d ot . 't:l‘ ‘g‘a—- - o —
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armizoeninfiiumelulsTaransutad v = o/ JE
= 3*10’°/j§ cm/sec
= 1.732%10"° cm/sec

anaemeinlululnsanfulad (A) = A/JE. = crefE
N/4 = 9.02/4 = 2.26 cm
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3o w/h < 2

w/h = 4¢ 1/2 exp(A) - exp(-A) 3 °

Taef A = [ (2CE +10) 2/Z 1 + [(€ ~1)(0:23+0.11/£ /(£ +1)]

(%0 w/h > 2
w/h = 1€, -10In(B-1)+0.39-0.61/& 1/ €3 + (20B-1-In(2B-D /3
TefiB = 27722,
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1. C = 94 pF

1 Z, B w/h
4 2.46 139 . 85.4
5 3.07 111.4 67.9
6 3.69 12.7 56.1
7 4.30 79.5 477
8 4.91 69.6 4115



2. L =73.1pH -
1 Z B w/h
0.05 25.3 13.5 6.5
0.1 12.7 26.9 14.7
0.2 6.3 54.3 . 31.8
3. ¢ = 53.6%10 F
1 Z, B w/h
0.05 48.4 1.2 2.9
0.1 96.9 2.4 0.7
0.2 193.7 4.7 0.1
5. L = 115.44 ni
1 3 A w/h
10 199.9 4.8 0.1
15 133.3 3.2 0.3
16 125 3 0.35
17 117.6 2.9 0.4
18 111.1 447 0.5
19 105.2 2.6 0.6
20 100.0 2.5 0.7
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Ml (MHz) | Tefudgyn (dBm) analR (MHz) | Tesufige (dBm)
50 0.0 130 3.2
60 0.0 140 -6.8
70 -1.0 150 -11.1
80 2.2 160 ~15.0
0 -2.6 170 ~20.5
100 2.5 180 ~25.5
110 -2.3 190 -31.0
120 ~2.0 200 -36.2
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The RF Line

NPN SILICON RF HIGH FREQUENCY TRANSISTOR

... designed primarily for use in high gein, low noted smplitier, baci-
lator, snd mixer spplicstions Can stso be used in UHF converter

spplicstion.

e High Current Gain — Bandwidth Product —
17 » 1.4GHz (Typ) @ IC = 10 mAdc

e Low Collectoi-fsse Time Constant —
' Ce = 14 ps (Max) @ tg = 20 mAde

Low Noise Figure —

Chaeacterized with Scattering Parameters

NF = 4.5 dB (Max) @ { = 200 MH2

N

4.8 48 & 200 Mz
HIGH FREQUENCY
TRANSISTOR
i st LICON

"MAXIMUM RATINGS

Bt gy By bt (7= Unit

Coltector Emitter Voltagd Veeo 12 vde

Applicsbie 1.0 1© 20 mAde
Cotlector Beme Voltage Vee 2 Vde
Emirter Boss Voitage Ves 28 Voe
Collector Current e 80 mAde
Tots! Deviee Disipgtion ® T4 = 25°C o 200 s

D¢ sbove 25°C 1.14 /e
Totsl Device Dirvipetion @ T¢ = 25°C o 300 ™y

D are sbove 25°C .1 mw/ec
Storage Terperwturs Renge Terp 88 w +200 <

*Indicore JEDEC Rogierered Dota
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*ELECTRICAL CHARACTERISTICS (TA = 25°C uniexs ptherwise noted}

r Choeracteristic

[ o]

Min

Unlt

OFfF CHARACTERISTICS

Coliectior-Emimer Sustaining Voltege
tic=30mAd. lg=O

VCEOlws)

12

Ve

Colieciqr-Oaee Brosk down Voitage
fic » 0.001 mAdc. tg = OF

BVceo

Vde

Emitter-Bame Breshdown Voitege,

BVERO

2.6

Vdc

{lg = 001 mAd, ic= 0

Coltector Cutotf Current
(Vep 2 1§ Ve, 1g = O
{Veg = 18 Véc, 1g v 0. Ta > :sa"cl

cso

0.02
1.0

pAdc

ON CNARACY!RISHCS

oC Cuvnm Gein
{ic=30mAd. Vcg = 1.0 vae)

beE

Collector-Emitrer Saturation Voltage
{ic e 10mAde, 1g @ 1.0 mAck)

VCElsst)

Ve

Sowe-E mitep: Saturption Yoltage:
| Gic=10mAd.lp = 1.0mAK]

VBE{set)

Vde

DYNAMIC CHARACTERISTICY

cuvnrq-G-ln - Banchwidth Fvo&xl@
{tc *'8.0 mAgc, Vgg » 8.0 Vec, 1 ® 100 MHz)

MHz

Collectpr-§om Capecitence
(Vgg® 10 Ve, ig =0, 1= 01 to 1.0 MHz)

Bt Signel Current Gola -
{ig = 2.0 mAdc, VQ"OV& f~ 1.0kRe}

Boe

Ccuo:m Pons Vierw Co-ww
{lg = 3.0 mAc, Vc. 6.0 Voc, { = 31.0 MH1)

' Ce

3.0

Notse Figure (See Figors 1) °
llc-|‘NM Vg © §.0 Vo, ni-wml-munn

| NF

FUNCTIONAL TEST

Common Emitwr Amplifier Povwer Goin (Ses Figurs 1)
{vce = 0.0 vde, 3;'&0!’\!&.('2&“0’“'

\id

Power Output [See Figure 2
(Veg » 10 Vée. ig » 17 mAdc, usoo MHz)

Pous

*indiceses JE DEC Ragirtersd Y phues.
Q)«., uum-wthuﬁhnm-w-m
1}

-.'68—
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FIGURE § — CURRENT-GAINBANDWMIDTH PRODUCT
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