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Design and Fabrication of 5.5 GHz Band VCO
for DSRC
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Abstract

This paper shows the design, fabrication and performance analysis of VCO which plays a major role in 5.8
GHz RF module for ITS. The design specifications of the VCO are determined on the basis of 5.8 GHz RF modul
performance requirements. The design parameters are optimized through ADS simulation tool. The operating
characteristic and performance analysis of the implemented VCO based on the design parameters are
accomplished. The frequency variations according to the voltage change(0~5 V) of varactor diode are from 5.42
GHz to 5.518 GHz and the power level is 6.5 dBm. The second harmonic suppression are —21.5 dBc at 5.51
GHz and the phase noise characteristics are —83.81 dBc at 10 kHz offset frequency. The implemented VCO is
available to not only DSRC and also, 5.8 GHz other systems.

I. M &2 Go 2 ATH7] AFAT $8 v AR 90

A RE A Ado] AlZE o) 20109744 57 £

1980 ) 258 Gy d& Sl 771 Al ofdll A @A FQL MH|AE 372 AFHY Ut

A8 5P EA 2= (Intelligent  Transportation MR 731 5.8 GHz th9 o) ITSE RF 84 BT E

System, ITS)& =2 &% &Ald) 9% 25 &7, < ofF AgslEo] i) ol RE Ao W
R 9E 7 59 A4 FAES sidse o Aol EHI gtk

T2 =R FEFAITIEEY 200003 7| 2GFAAA] G0 A9 e gy A7,
*gA G 8 AAHA 2K Dept. of Computer Science, Sangjiyoungseo College)
*3duistar AA}-E 8K Dept. of Electronic Engineering, Chungnam National Univ.)

= 2 ¥ E o 20001211-143

- FASEYA 20019 24 6

401



ZREBHMESEEHRGE $12% £39% 2001F 48
2 =%oM= 1TSS RF 2§ 74 #F T 53
g 71E FAEE 5.5 GHz ¥ ¢ VCO (Vo-
Itage controled oscillator)& AA - AZ (o ITS

£ F34E 5.725 GHz~5.875 GHz¢) ISM HREd)
A F7HEE Ao AMEtE dom, ¢ Ugte

S2AZAF A A (Electronic Toll Collection

System, ETCS)& 342 5.795 GHz~5.815 GHz
7} 2ol Atk A Gt kW A1AF B
o AFEE =238 AT FAEA(Dedicated Short
Range Communication)& RF RE($F54l A A=)
9 E5:¥ I¥ 13 2o

I8 19 £520 A&"E 5 F4L0)E
545 GHz~5.51 GHz, 7} FH4(F)2 315 MHz
S Agstel, 44 F4 WA= 5765 GHz~
5.825 GHz7t gtk ALE Faoe Fo5 §4719
F wolHel 93] AdgEn Mz g ASK
(Amplitude Shift Keying)ojth

RF $421 Al A"l M A Alo] Ex1719] 4
Fe 2 a2 B FA 2R 9F Ady A
YL g AAst= 2% 240H, 53] Y H
Z Aol lojx & 4 2 &(BER)S Aokt A3
23
, A AL B4 F2 ERALEHY e
A, Uf 54& 7<= DC 22X AF &3 72
of(carrier) 99| &3tel] gk A F&(1/f noise),
ulel g Tho)l Q E(Varactor Diode)9t & FAHE
FARY B4 So) o8 ARAGY. gan 2E
H Qo g FARE FAT YoM LF-ghol A

o
o
rie

At
ﬁn‘

TXD (2Mops NF

5.75 ~ 5.83GHz TX/RX FREQUE
CONTROL

¥ -
,m l

L _—

e Has

RXD (2Mbps T

AX ON

J8 1. %53 DSRCE RF 1§ 2%
Fig. 1. Block diagram of RF module for active
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Table 1. Design specification of VCO.

5.435 GHz~5.515 GHz
(0~5V7haA)

29 Ay 5 dBm o]4t
azu g¢ 54 -20 dBc o)A}
ERETS —85 dBc/Hz °)s}

(at offset freq.=10 kHz)




Matching
Circuits

Load
7=50 @

Feedback
Circults

8 2. vCOY AL
Fig. 2. The configuration of VCO.
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Fig. 6. Simulation circuit for large signal analysis.
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a8 9. AzE vCo
Fig. 9. Fabricated VCO.
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