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Design of C-Band Frequency Up-Converter in Communication
System for Unmanned Aerial Vehicle
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Abstract

In this paper, we present design, fabrication, and measured results for a frequency upconverter for a wireless
communication system of UAV(Unmanned Aerial Vehicle). The specifications of such wireless communication system
requires the special features of maximum range of communication as well as deployment in UAV and repairing. The
frequency upconverter operating at 5.25~5.45 GHz in C-band was designed and fabricated considering such special
features. The AGC function was included because the required output power should be constant for optimal system
operation. The fabricated upconverter showed a constant output power of +240.5 dBm for the —15~—10 dBm input.
Spuriouses were below —60 dBc and the adjacent leakage power was below —40 dBc. In addition, LO sources in
the upconverter was implemented using the frequency synthesizer with step 1 MHz. This is for the application to the
situation where multiple UAVs employed and the possible change of the permitted frequency band. The synthesizer
showed a phase noise of —100 dBc/Hz at the 100 kHz frequency offset.

Key words : Unmanned Aerial Vehicle, Upconverter, AGC

1o 2 3 0, A% o ZA AT 54 % 2 A9 2
N, OMIBE 1S, 714 85, §4 5, 5o 4%
91 8- 71(UAV: Unmanned Aerial Vehicle)= % 5 ook £E 8 AMEE 23T 44 gest
S9th sty o7 83 Department of Radio Science and Engineering, Chungnam National University)
<= & ¥ & 20090513-048
- FRgEYA 20099 94 1Y

843



BEEBHARERGE £20 8 FIR N009F A

A sz 25
SELER Ku-thel, C-0}2), UHE-
e Fae %M 01%}” AT Ku-tfol &
CPERFECENPPIEEE EEEL PN
W, code £ #3717} ug o) AAReE
St e el 9912 49 el A4
75 922 A48t ¥

54 927} FAHUL W, 0y

il r_,

'ﬂgﬂ % [+ 3] 5]
e o FAL BER EelE THE TANT)
wj ol F-91 g7) A Alole] ol & A
v} ofgle} 7\AE wjAR SloiA EAF TETh
e, 9 134 o] EejE RER 7E A A
FAE £ A WA AL AA Aole] AE 7
A 5 Sl BT ok B4 A 2] e Bl 7}
DA A 2 EETY e E HPOE ZAE
28 5 e fA Byl gode derh 149 ]
ANA IF AsAgRellMe OAE ASE IF 92
B AN, For FF R ETF Az F
g AT wgsin FA 1E9 $37]9 €2

% dA A89& FHFIh Duplexers T3¢ £
o) Nagols BEY & - £4 £33 A
A 7 ARE Adgsy, £AFE dHUR 4
HPA Upr
{HighPower Ampifiers [* ! converter [
15
Dupiexer l;;i
=]
LMA - Cowr |
ilow Halse Amplifien Convstter

Jd8 1, BM B4 A" BEES(F signal processor)
Fig. 1. Communication system block diagram(IF signal
processor).

9 AEE ZEAT)] QB ARS FB/% F%
g % ABNIE T4 38 W2 74
t}

29 Z2Z7)9 2408 ARG 1Y
Aol wel g v 8-g S7HA7)7] o
< 8 229 2719 &9
3 AMEE Favt A olHE A&
=8 EA4& HAgss PR FE7)
°M 27HE 98 A3 E dAEA e Aol B8
stk wabd Fuhg A Wd) = ol Ast 9
A 28g FF3k 3] dEe] A o154 7lF
o] 228A Hoh B R FF7E TR %
37 M E 2 g 7Ieta AE A Ade) 2
7] g&o o Ade AT A FaT
718 AAEA o8 AN e A s 7
Futg FA7)7F QSR dA o] Fok Tl
9&{2 517}7} B 7o) ojy7] g o9 MEFE
g 7+40] opd | MHz 7HA L2 AAE
D}. T3 MEAHD S 2 47 F
FEE 9HE Adg A 72 F3719)
3 7HA AE WAl s A e AR
7NE Zo)2 A tgol g a5E Agsyol gk
B eRe g9 49E 79 dy7ldA 2L7EHE
A%s oOF Ag T4 9%, 285 94, 2B
AE o5 Ao B3 12Y FEIA 27EHE
A UH A3 E P—s}ﬂ 93t B g BHEs}]
A8 AFGAch $4 Fue 4F HI)d 2L
2R S EEIGUT, o8 BEEEE AA
Atk E3 AE o5 Al JRE FIRPoEN T
29 ZZ7)9A 27E e dAS 48 ATE AT
stk L7EHE oA A 2 99 BL9 o
A s Uy 4 04471"*’ ol g3t WIEAIT|E
o}ait} ojuf 7d w43 ZEsE 3ty
AERE AAshe WS o)Atk A
Ak HglE AE 57 23 7R AT
sl -15~-10 dBm Yol 3 4 &
+240.5 dBBmS S Yok T3 A gAY
AFEol 27} 60 dBe olFtoln, AF Adel g
A 230] -40 dBc ©]3HY] ZAE BAFL itk

p
N

ko S
ok
;Oﬁ

115 & £ R orlor

sl
o= QL
¥ oX

B ot oo
L
OI



7 3719 §A Asge ALHE U S A W3] A

I sie o HE7| 44
21 BANY =&

5l 371 A HE Fape n oA A4
25U FILT ¥27) “Predator/ RQ—1 B”Y} 7HA)
7AZ)(LOS: Line of sight) 541 F519) 525~585
GHzE st MASAT 38 Ja9) 845 8
AR FE7] A8 A g W) S4 F
3 5,350 MHz, RF i Z2 200 MHz7h ok
HE HHEE G A4S 98 10 Mbpse) A &
%7F 8753, OQPSK(Quadrature Phase Shift Key-
ing)Z | T e 1719 roll-off factorS
043 A3tH A WG EL 7 MHz7} HE9, Guard
Band | MHzE F7}3te] § MHzZ At}

e 25 2472 AL HE F5 4719
7H4Z § MHz 7402 AASY ey, B =82
AAME | MHzE A 7153 RS 3%t} § MHze
YYZS 2= [F A58 43 wdslr] ¢
& A7 AYE | MHz 22 o
EE 3 2L - Well A ofn] 43

e
<

offl
o
rie - N

oo 30 o § oy W

i

oL
Az
lo
of
>
A
I
s
L.
ri
2
oh
td
%2
N
%
e
o s

O,

ok

ot ol
X

>,

s

o

do

glo
N

i)

4

gk

oft

-

2

e

0
)
o
ok
>
2
o,
gk
= i
N
T
B
=2
a8
lo
rE
oft i

T stel, 47 Y YAZRTG A4S | MHZ
Fash we B Fa G471E e g
A #7he Foteel Zagel el 4349 oSl

A%, I¥E FUVE BH7F € AE3EAE 3
o At FL8ty olg e g dwrFe s
telu, Al e, AEE SES A5 S B3 4
AEh Hof 52A7F 100 kmo)H,
g /%2
7

Z
2 AR T E£4LE 147 BVt
P
S
-

i)

o ek £4 27 -90 dBml 41718 A
4319 16 dBi SHElVF9} 41 dBm ©)A4te] 12E 2%
717t BREHA "ok £ A2 e o]5o] 40 dB
Q128 FEIE AL Wi FHg 4
HE7]E 2405 dBme ¥ &9 A&7t Q7 HH,
ol <1 Adel g ¥4 ¥ ~40 dBe |
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Table 1. Goal for specifications of up-converter.

g5 Tt 3 o4 vl ¥
Li_;f W 1900 | MHz _]gl;n_“
29 Fi 5,250~5,450 | MHz
W& 8 MHz | OQPSK ®WZ
29 19 2405 dBm
A Ad 7H4 >40 dBe | @ fi£l0 MHz
ZFreElol >60 dBe

o] 1%E Btk F4 W WA Y Hksin-
gle conversion) W& ol&dtd £5& YR
Hxgo] d¥E IF A3E AFo]SAo7)(AGC:
Auto Gain Controllen)& &3} dA¢ 249 A3
B Z2EHY o] A3¢ FE35EE B
o} FYE AER Agdt)h ofw) A5 o5 A7)
= 21 7% (log detector)} 7HE o5 FE7|2
FAAE

PLL(Phase Locked Loop)e ©]&3te 3.45 GHz9
Fag 718 T 8719 LO(Local Osci-
llator) A B2 AHE3] YA TEFEIE S
o} E3712 AdHth o] LO Az 8 AN3e
EFNE 53 AE wEso] RF A3E S99
ol TH/ZHE LA U AL U 75

o
=

% -
A

o

3

rive i ¢

ot
A - e
(14 N\, HPE
525-5456HZ J 196
. " 3 258 -

220.5 dm

=

Frequency
i

.
S

asizar
2353 556H

8 2. Up-converter &%
Fig. 2. Block diagram of up-converter.
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