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ENGLISH TEXT (SOURCE)

60 GHz Integrated Waveguide Transceivers

In most countries, the 60 GHz band is allocated for unlicensed
use with up to 7 GHz of bandwidth (57 to 64 GHz in the U.S. and
Korea, and 57 to 66 GHz in Japan and Europe, as examples).
This is 7 to 9 GHz of spectrum for use in unlicensed
applications. As a point of comparison, the 2.4 GHz unlicensed
band in the U.S. is 83.5 MHz wide (on the order of 1 percent of
the bandwidth available at 60 GHz). The applications that can
be supported by such wide bandwidths are multi-gigabit
communications for backhaul links, high definition
uncompressed video transmission and high resolution radar
systems, to name a few.

Integrated circuits (IC) are now available that can operate up
through the 60 GHz millimeterwave spectrum. Typical RF ICs
that operate at the lower frequencies can be built into standard
IC packaging such as SOIC, QFN and TSSOP. As the frequency of
operation increases and into the realm of millimeter waves
above 30 GHz, the problems of bond wire self and mutual
inductance, parasitic capacitance and PCB trace parasitics start
to dominate and limit performance. In order to provide useable
components at millimeter waves, some vendors provide a built
in antenna, such as a patch antenna, that is directly connected
with very short traces to the IC die pads in order to reduce the
parasitic effects. In order to reduce the parasitic lead effects, flip-
chip mounting technology is also used.

The problem of getting 60 GHz energy on and off the die is not
trivial, and special consideration must be given to creating
efficient designs that can facilitate easy development at the
component level Since the antennas that are typically used in
fully packaged solutions are small and fairly low-gain with
associated wide beam patterns, the resulting operating distance
that can be achieved is quite short (on the order of 10 m or
less). These compact, short range antennas work fine for
applications such as indoor wireless links, small radar sensors
or even as high-bandwidth versions of near-field
communications. But many applications require longer range
requiring highly directional, larger aperture antennas. High-gain
antennas significantly increase operating range while reducing
multipath and interference.

The most efficient method for interconnecting or coupling a
variety of different millimeterwave antennas is to use industry
standard waveguide flange couplings. For the 60 GHz band, the
EIA designated waveguide size is WR15 (which covers 50 to 75
GHz), and the standard flange is designated as the UG-385/U. 60
GHz researchers and developers need to connect external
antennas, of any arbitrary size and gain, to the RF front end of
the system. Efficiently coupling the signals at these frequencies

RUSSIAN TEXT (TARGET)

HHTerpajibHble BOJTHOBOAHbIE TPAaHCUBEPHI AUana3oHa 60
I'Ty,

B puanazone 60 [Ty GOJBIIMHCTBO CTpaH BbIAEJSET [AJs
HeJINLeH3UPYyeMOro HCI0JIb30BaHMS M0JI0CY YACTOT LIMPUHON
1o 7 I'Ty (HanpumMmep, ot 57 no 64 I'Tu B CILIA u Kopee, v ot 57
1o 66 I'Ty B fAlnonuun u EBpomne). Te. 115 HeNMUIEH3UPYEMBIX
BapMaHTOB HCIOJIb30BAaHUA BblJleJIeH CHEKTpP IUMPUHOHN oT 7
fo 9 ITu. Jna cpaBHeHus, B AuanasoHe 2,4 [Ty B CIIA
BbIIeJIEHA HeJIMIeH3upyeMasi noJsioca yactor 83,5 MIn (te.
nopsaaka 1 % OT moJIockl MNPOIYCKaHWs, JOCTYNHOH B
nuanasoHe 60 [Tr). BapuaHTamMu HCHO/IB30BaHUS TaKOU
LIMPOKOH IO0JIOCHI MPOMYCKaHUsT MOTYT ObITb, HAIpHUMep,
MYJIBTUTUTabUTHBIE COelMHEHUs] TPAHCIOPTHBIX CeTel CBS3H,
nepeZiaya HeCXKaTOTO BH/IEOKOHTEHTA BBICOKOM 4eTKOCTH U
paZivoJIOKallMOHHbIE CUCTEMBI BBICOKOTO pa3pelieHus.

CerofiHs focTynHbl HHTerpaibHble cxeMbl (MC), paboTtaromue
B MWJUINMETPOBOM AuanasoHe oT 60 [Ty u Beime. TUnuyHbIe
BY UC, paborarmue Ha 6oJiee HHU3KHUX 4YacCTOTaX, MOTYT
YIaKOBbIBAaTbCA B CTaHJApTHble Kopmyca, Takue kak SOIC,
QFN u TSSOP. IlockosbKy pa6oydrie 4acTOTBI PacTyT, onajas B
MUWJIMMEeTPOBbIN fuana3oH Beile 30 [Ty, pacTeT u BausHUe
MapasUTHOW WHAYKTUBHOCTH, Napa3UTHONW WHAYKTUBHOU
CBSI3M, Mapa3UTHOW EMKOCTM W MApasUTHbIX MapaMeTpOB
nmeyatHbix maar. OHM  HaYMHAKT MpeobsaZaTh U
OTpaHUYMBATh MPOU3BOAUTENBHOCTb cUCTEM. UTO6BI AaThb
BO3MOXXHOCTb  MCIIOJIb30BaTh CBOM  KOMIIOHEHThI  Ha
MWUIUMETPOBBIX ~ BOJIHAX, HEKOTOpble  MPOU3BOLUTEHU
BCTPaMBAalOT B HUX aHTEHHbI, HAalpUMep, HEMOCPEACTBEHHO
coefiMHsIEMble C OYeHb KOPOTKUMH BbIBOJAaMu Kpucrasaa UC,
YTO IO03BOJIIET CHU3UTb BJIMAHUE MapasUTHbIX 3PPeKToB.
Jlis aTOrO0 TaK e HCNOJIb3yeTCsl TEXHOJIOTHSI MOHTaXKa Mo
MeTO/ly IepeBEepPHYTOT0 KpUcTasia (T.H. GJIUI-YUII).

[Ipo6nema cHATUA uU3aydeHUsT Ha dactote 60 [Ty wu
OXJIaXK/IeHUsl KDUCTa/lJIa He ABJISAeTCd TPUBUAIbHOM, MO3TOMY
ocoboe BHUMaHHe [JO/KHO OBbITb Yy/JeJeHO CO3JaHUIo
3pPeKTUBHBIX  KOHCTPYKLHM,  YNpPOLIAIIIUX  IMPOIEecc
pa3paGoTKU Ha YpOBHe OT/e/bHbIX KOMIOHEHTOB. AHTEHHBI,
O06GBIYHO MCIOJIb3yeMble B TOJHOCTbIO KOPIYyCHPOBaHHBIX
pellleHUsAX, UMeIT Majble pa3Mepbl U JOBOJBbHO HHU3KHH
KO3QQULUHUEHT YCHJIeHUs NPU COOTBETCTBYHOLIeH IIHpUHe
JUarpaMMbl HalpaBJeHHOCTH, B pe3y/JbTaTe MOXeT OBbITh
[OJIy4eHO JIMIIb HeGoJiblloe paGoyee paccTosiHUe (Mmopsjka
10 M u MeHee). [logo6HbIe KOMNAKTHbIE AHTEHHbI C MaJIbIM
pajgvycoM JeHCcTBUA HOPMaJbHO paboTalT B  TaKHUX
NPUJOXKEHUSX, KaK O0eclpoBoJHasd CBsI3b B IOMELIEHHUSX,
He6o/IbllMe pafiapHble JAaTYUKU U Jake CUCTEeMbl CBf3HU
GJIM>KHEro IOJIsT C BBICOKOM HPONYCKHOHM crocoGHocTbio. Ho
JJI1 MHOTUX TNPUJIOXKeHUH TpebyeTca 6oJbllas AaJbHOCTD,
JUI1 4ero HeoOXOJUMbl OCTpPOHAIpaBJIeHHble aHTEHHBl C
GoJibliell anepTypoil. AHTEHHBI C 60JbIIUM KO3)PUIIMEHTOM
YCUJIEHHUs 3HAYUTEJbHO YBEJMYMBAIOT JaJbHOCTb DPAbOTHI
OpY OJHOBPEMEHHOM CHIDKEHMM IOMeX W Uu3Jy4eHUH B
GOKOBBIX JIe[leCTKaX AUarpaMMbl HallpaBJIeHHOCTH.

Haunbosee 3¢dekTUBHBIM crnocob6oM coefuHeHUs (WU
06beJUHEHHS) MHOXKeCTBa pasJIUYHbIX aHTEHH
MUJUIUMETPOBOTO  JAMana3oHa SIBJASIOTCS  CTAaHAAPTHBbIE

MPOMBIIIJIEHHble BOJHOBOAHO-JIaHIeBble coefuHeHus. EIA
OTBOJAMT JAJis1 HUCIoJb30BaHUs B noJjioce 60 I'Ti BosHOBOAbI
pasmepa WR15 (nepekpbiBaeT noJiocy ot 50 go 75 I'Tu) u
ctaggapTHeii  ¢uanen, UG-385/U.  MHccnepoBatensam u
pa3paboTuvkaM, pabGoTamwiuM ¢ AuanazoHoMm 60 TITw,
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into and out of the waveguide port from an integrated circuit is
a challenge. There are vendors that have successfully built
MMIC type amplifiers, mixers and other separate millimeter-
wave functions using ceramic substrates packaged in precision
machined waveguide block type assemblies. These blocks are
good for basic research in a laboratory environment, but not for
an integrated and lowcost solution intended for commercial
product development.

Heo6X0MMa BO3MOXHOCTb MOJKJ/IIOYEHUS] BHEUIHUX aHTEHH,
HMeWIUX J00ble pasMepbl U KO3QPULHUEHTH! YCUJIEHHS, K
BeIxogHOMY BY-kackany cucrtembl. 3J¢deKTUBHBIA BBOJ
CUTHAJIOB TaKUX 4YacTOT B BOJHOBOJHBIM IOPT U3
WHTErpajbHOM cxeMbl (MU WX BBIBOJ O6GpaTHO) SBJSAETCH
HempocToM 3ajadyedl. EcTb mnpousBoguTeNd, YCIeELIHO
cozzpaBume CBY MUC ycunurtenu (a1 MMIC), cmecutenu u
JpyrHe KOMIIOHEHTbl MHUIMMETPOBOrO JAMamna3oHa C
HCIO0JIb30BAHUEM KepaMHUYeCKHUX IMOJJIOKEK, YIIaKOBaHHbIX B
BOJIHOBOJJHble COOPKH BBICOKOH TOYHOCTH 06paGoTKH. OHU
XOPOIIO NOAXOAAT JJsg PyHAaMeHTaJNbHbIX JJaG0paTOPHBIX
HCCeJOBAHUHM, HO He [Js HeJOpOTHX HWHTerpupyeMblx
pelleHUH, HCNoJb3yeMbIX NpPU pa3paboTKe KOMMepyecKon
MPOAYKIMH.
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