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3.0 Vo 3 sl 21 mAY HiRAws SA=gch
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ABSTRACT

DSRC provides high speed radio link between Road Side Equipment and On-Board Equipment within the
narrow communication area. In this paper, a 5.8 GHz down-conversion mixer for DSRC communication system
was designed and fabricated using 0.8 um SiGe HBT process technology and RF/LO matching circuits, RF/LO
input balun circuits, and IF output balun circuit were all integrated on chip. The chip size of fabricated mixer
was 1.9 mm X 1.3 mm and the measured performance was 7.5 dB conversion gain, -2.5 dBm input IP3, 46 dB
LO to RF isolation, 56 dB LO to IF isolation, current consumption of 21 mA for 3.0 V supply voltage.

I.M 2 a A5, Akn 5 B A i AlEgE 24,

A7 2EAR 9 3AE HRE AFeaH

A3 3-5-A]25l(Intelligent Transportation Systems, HEAFS AT, SHAA HA o FA 7L
ITS)E Az} AR Aol 5 H} 7|&& T8 A olF T F ol% AR AHHUS Fo2x e
A7 FRAHEE £ 3 A 7B 2E2AM AHoZ A7b} Fe &4 S JES FEc) 2
9] o] BREL Sddlst AW ZEAAEZHN, 2 Ae]541841(Dedicated Short Range Communi-
5 bl mE AAL wEAFE AY, 834 cation, DSRC)> A58 WEAI2H Mu|~E AF

* Jspfishn GrgaiiEre HrEgatal 43T (sunlise291 @hotmail.com)
=EHE 0 030514-1124, F5d=}l 2003 114 24
* & dve AEAAD E417] 29 HRO1-2003-000-10685-0) A 91 0.2, 3= i)
415

Copyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



PFEAIE 3] =84 044 Vol.29 NodA

371 S8 =119 A2 B4 o=, 4 njE)
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On chip
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B R ARE S5l 209 35%
(2-metal layers)S- AR8-3lo] #|lzs=d, 2 54
29} zr} AAE = p-3 A2|E 7|95 Si0:
2 FAsle] SixOy FAUE FEsle] AERE
MIM Z#jAJEjelch AsiAlE] §7F 2l 13133}

Copyright (C) 2003 NuriMedia Co., Ltd.

zro] 7|k (Si)F} Si0: Aw-& 77t Az AFHA|
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& 508/ oolr, 3Ae] wlo]x A8 SiGe o|F
A3t ulo]Ze} HY ER|2E9] wHo]x HAA
2o = (oxide) $loll Al FRElE ZoE A
Ex} 32 8004/ oeolrk
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AlS £3E wol o A AF AEs Wi
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AE 243 AZE £ UEe] 9 AsE WE
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sAe] whie ohg3t 2ok WA, (1) RF 2 LO
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ol HAze],

dHE b} A7 AEIN2E SEl] A% 4D
2 #HE3E ¥, (2) degeneration lEE]7] gl A
E Aol Fas wghg ¢35t 3) 159 A5F
Zrlell] =3 &, (4) 29 IF 25452 IF
Y I E AN wdilszg FE Sugon o
DC 557 (blocking)2- #l3t] 7zt w#lcl 0.1 pF
o) APAEHAZ zk= MIM A AE) S A3l
ch. olal, RF 4139 F4F943= 5.810 GHzo|x
LO 4159 FAFglsi= 5495 GHzoln) IF &3}
a2 315 MHzeloh g1 T F8) n%ol 4
RS 55 dEoE AuE Al Tl g 9—41
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i}oﬂ X—ﬁﬁn}
“—VM 328 ARjozE WE ol5; LO
°.J%1 zw d (F=29) w4, A84, e 2

E. (port) z“i} L ZJ,E] ! Z"E’:Lli o = T
it o] F FEFI|7} AaAlole (cascade)E o]
2 o ads *1’\‘%—4 LA 2 Awvd O
# 7“’+ Alawe] #HF ALAP, Fvd chge) 2
(= 2o| FoiAlc}

F,—1 Fa.—1
e + G2+ (1)

FIN=F1+

714, Fi, B, F3, =1, 2, 3, & AgAgelm,
Gx, Gy, = 1 el o] 5ok o] Aol A w

< AEEE ] 4 3¢ IAM= Fsh, A3
L] o’vﬂ’] ol‘: GJ"]‘ EQ’H-q 01 G‘ﬂ' } %
of, fA9] AgAeet O oS kel zé"ﬁ‘xl’kt A
2819] Agr|ge] & A%e FA1 93T 4 F
WUk

336E RF T LO gl3dhel] 2pgsl xbgs
HHE 3284, & 3 A58 wel gAY 2HF
Alse dssie] de A 2] 3}E A3E F
wich 2dAlE glHe] = ~E Q1Y Ho|x
o 7HliAl 3, DC A7} 3B F EdlxAE QI
Q22 AHE] Aloje] £¥e] 2=} 53], A5
Wil L0 AEe oy AEE FE¥S
(common mode) olSel s ZA==d|, AFH
(current source)?] €% duEygrr} BL5FE LO
Ao ‘Z]"J Az M=) o] JEY 55 e
2] )5 ¥ EAX2E Q17 Q29 Edl gldE
Z(transconductance), degeneration <Ieje] L1, L2
2 £33 A7} R13¥} R2¢) 93] AAHAc}. Degener-
aion HE] L1, L2& i W2 329 Ay
Phe 98 AHgsglon, AdAE CLe A
(gound)s} DC wlolols 2% slaled Abgsis:
o}

2H7{7]2 degeneration A&o] 9l FE-on]
el F5-AEelrr A —r-—icascode)i @éﬂ
F41- f(push pul)y HE 22 AvE A ey
2] EHg) QAge] AFAIE FdNz 2 W
g} RS o5 F AlZ path 0)50) Flojw,
degeneration 13} R3: ZE-oluje] pathe] o]=-8
ZAste LO 4ol #o| A4l (cancellation) & &
2l RA= £ deds A4 gl 35
- 22 AYAS AT TE-dve =
3 53l nlejelx AF9 742‘}‘%1153 e AE
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8 3|20l nls)] Aol 7 Ao dA 3l
th8]. o]E 23 WESLE FL A B4L AT
alul, A 329} A AdAE S A s
awst ol A kelal Wz AEY Fxe
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qe] A% F Qo] 180°9 AE AzE AT
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(transconductance), degeneration Q1=]¥] L3, L4 <
22 A% Rs® Reol od 9wk =
degeneration QI E] L3, L4+ A5 3ed3faL
A NS sl8 ARl HES R} 3=
9] DC nlolojzols HAAQ AR IS #5H
A= wlg] (current mirror) 3|25 o]g3}g]ow,
Y 2 8L 25 508 Y sl AAEKA
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IV. 5.8 GHz SiGe sIEf2M HE 2 53

1219 SiGe HBT AAFE o]gsle] Alzkel
DSRC $417|4- 5.8 GHz 3134 39| Alxles,
3 =7]%= 1.9 mm x 1.3 mmelck Z#9¢14 ] 3
Mo s At FTFEelH, 9F, olHE 2 2
£% sj=i 77} LO 3J%, RF 4% 2 IF 34§
ol

Fulg ~dEZ =XS 9sle], RF power
source?l RF Synthesized Sweeper HP83650B,
HP83752Bs} ~#HE® ¥A7| HPSS63E7} ARE-EH
Hod, Azt GME FFAYL 3.0 V (& ul
o]~ A} VA=3.0 V, VB=25 V XE3Hol|4]
2A4%9dr) 181108 RF ¢3¢ -30 dBm, LO &
Hol| -5.0 dBmS SI7}slka, IF 3 FEo|x 50
MHz~8.0 GHz Aol A% Fulg= ~HER]S
vehdl Zolck a#109] ol 1y IF Fi
315 MHzE FA1°® 3ol 100 MHz 7+ wke-
sjsto] 22a ~dEd S9ATRA, WY AP
o]5& 75 dBE vehfglchk =3 LO to RF
isolation- 46 dB, LO to IF isolation 56 dBZ
ZAslo] & 7t Ar] EAo] "y s A
g 4= 9Jodrk 28118 LO ¢]He] -5.0 dBm< 1
#2171 Arefoll 4] RF two-tone $123-2 -30 dBmej]
A -3 dBm 7}%] sweepdle] IP3E A A ZA
IP3:=  -2.5dBme]t}.  12]3, HP8970B Noise
Figure Meters ©|-83le] 34 33]x]e] SSB
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ASAFHNF)E= 26 dBRA] thh %2 Hon, o]
RF/LO ¥ IFA9] & ARge] AHEAls 5719
F5 g9le oA & =72 7.5 dBH3 o]
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ol ok o FAEAFE AFE €Y T UE
Aoz Algsd, 32 AAA A5 HAS}E I8
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12 9. Al#HEl 5.8 GHz SiGe slgkulxe] apal

ATTEN 20dB M3 - 22 . 50dAm
3. 0d3m 2043, < BRI
& . ¥ v ' '

SYCP 8.CO00GH=
VBN 2.0Mnz SwP 160ms

#ey 8l MKA -2 .8048m
ML 0dBm 10an.” D25, 2Mpe

CEiYER

8w 1.

AMH SPal 100.0MrzZ
Otz VAW 1.0MHD SWP 5C.0ms

a3 10 F $9 ¥Ed 3A" For
AHER,

(A 50 MHz~8.0 GHz range, 3} 100 MHz
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.151 - ,;lutnllilc..,.".1
]

..ov“'.' ]
Ll

Fout [dBm]
8 ®

T -1
B ] -30 5 20 -15 -0 £ Q
Pin [dBm)

3% 11, LO=-5 dBmel|#] RF A& sweepell T} IP3
24 Az}

E 3 A9 syl 39an ok

patameters simulated measured

RF frequency[GHZ] 5.810 5.810

LO frequency[GHZ] 5.495 5.495
RF input return loss{dB] 275 2.4
LO input return loss[dB] -329 -239
conversion gain[dBj 8.0 7.5
LO to RF isolation[dB] 68 46
LO to IF isolation{dB] 43 56
RF to LO isolation[dB] 56 34
RF to IF isolation[dB] 40 30
1TP3{dBm] 15 25
NF[dB] - 26

IC[mA] 20 21

V.Z2E

A2 (Dedicated  Short Range Com-
munication, DSRC)}& 4] gHe] wiax
(Road Side Equipment, RSE)$} Xjebefalal=]
(On-Board Equipment, OBE)#}e] p&£E48 4~

T BAAAdleln, gfog fiyRe| AFHnE
Al2d] Adlae A AEAle o8 Algd A
22 HoFlek B =Fellxe 5.8 GHz SA=FA
A FA718 sEAE SiGe HBTE ©]8314
AA 4 AElste] ¥gich AAR 5.8GHz &3k A
= Aze] 329} viEe] RFLO 13 A 3=,
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RE/LO si¥ =2Ed IF &3 4F sl2r) g3es
Tl e, RF SoC #ellx] Alds)] Bgjel A
2z 58 GHz 3}8F9AE= 1.9 mm X 1.3 mméj
2% 7, 7.5 dBo AMigtelRst 25
dBm2] 1IP3, 46 dB2) LO to RF isolation, 56 dB
2] LO to IF isolation, 3.0 V& ZFAgt sleliA
21 mA2] AFARE EAF 9o, 53 LO A
4e] ohe sk

dARl 2

B ATE AREAT dpa] ALl 28]
Sgien ofe] ZA=Hrh
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