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Integrated Transceiver Module development at Ka—Band
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Abstract

In this paper, an integrated and small Ka-band transceiver module has heen developed for
measuring distance at the radar systems. Oscillator of cavity type, The MMIC such as VCO,
power amplifier, LNA, and mixer, and passive components are integrated on carriers and these
are assembled in the transceiver module directly. The test result shows the output power of
21dBm and the naise figure of 5dB using developed transceiver module, Using developed FMCW
transceiver module. We can measure the 60m range target by detecting the beat frequency and
distinguish both earth and sky wusing radiometer signal So we defined that the integrated
module using MMIC had a good performance for the radar and radiometer at Ka—band.

» Keyword : &A1 BE(Transceiver module, MES SZ7|(LAN)

AR L
- Mg 1 2006.09.27, AlARY @ 2006.10.10, AMAltZE @ 2006.11.18
FUAQRA(F) £HAT e 4FUG JREAH 2



268 ®E AFHERES RIGEQ006. 1L)

.M 2

dold Alxdl F TroRl WAl sy
A Trsd A2l REA EREe] A} ouAE WAL
sl BREAA B0lw dlFlele] Fig 2}l o]§-3le]
AE S4sks AAolth[l] o] AlxEe Agd AH, A
FETAANZER], AdA 2 I3 7]’%%723"]5%& =

WA 8= e, 7] AlzEs HeuElg 55 e
2 e At w2 g Sellsy AL s AN

A vk e "ejuEs: Helr A
2 42F3E AAddele AGum) ] BEe &EF)
QL WA Fe] d|Hyt HYCE AV} HolAle F
4233} FAgtd ArE Ho A4 Katsirt[3]

AT MMICS| 7fgto] 2ikslA ool wahA[4]
A%stE AL 8ol Hw o] Mondlithic
Microwave Integrated Circuit (MMIC)S o] 83 A<
o AHlE, 1 A=A, FA R A7 S4sEe el sl
thBlEl7] 2y MMICE 5-& #ddld dyrp g
gl Alagloz FHAgEe ATE 71EdoR ofyR

T3k o] HojubA SEke we] sl olfgh
Hekslr] 9ste] LTCCE olfsle] Alxglow
w7 ZElEa glout o] Edl dFE x4

A%
H3l Al m2o] Wadk HEOH[E] Heha ¥

Al

A MMICE o83 Axsle] 233, A4sts 75
sz A7E AYska ek

B E=RgAe o8 MMIC, 7iHIE] Elgde] whalr)e)

FELAE AHEAle] Kabandd] dloltlg &4 RES
S0em(W)0emL+20em(T) #2712 27 AA 2 A7
alsich. A Aoz RAg 8 4%E, Voo B
A R o PGS A9 AARIE B9 12X
Az ME B4 %E‘O] %ﬁ AEAZZ 0] AL Jeln
Z}#qq.#¢ﬂ~ﬁ§
2 Ee] gk 4
A4 =HEgl=E =
peisict. ~%ﬂHL

= 448,
S99 Kabudd $54 288 G4 3 Ak 8

2 3gdHe 2'E kE

ANTENNA
Cavity OSC

ANTENNA

i

MMW Module
35.5GHz 32.5GHz D
MIXER
<20
osc

Atten  AMP

TRIANGLE
@ GEN
:LEI 1. E'=o jl:
Fig 1. Block diagram of transceiver module
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Table 1 Specifications of fransceiver module
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Table 2 Power calculation o transmitter

O | AP Fiter | Mixer | Fiter | Arp | Coupler
Gan | dB 4 16 2 -7 -2 14 2
Power | dBm | 4 2 18 1 9 23 21
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Table 4 Characteristics of transceiver module

o J
9
o
i ok

=4 e = 48 Zo}
37| 5060:20cm s
SN Fuke 365G a5
= >20cBm 21dBr
Cioi= 1GHz 12GHz
& FI=,
. @ik <-890BeHz | 5
@100KHz <WBaBoHz s
T @20~
o e HIMHz s
S A= 5048 60808
=2 Qzk 5000~ 10000 s
IF &= < 500kHz 12kHz
nm. 2 =

B =52 Kaband® $541 7168 2ES

At A7|= ARsGr. VCO= JlHlE] 3317

o VCOY f8s-s HFEE= 3%, MMIC

AEE AAgE 2R A ske] Alejolel Ags

al

JN

11 AAA7E 3R e 483 1¥E sssl
Al Bk

B =RedA A mES oj8dte] AL e
delt], 2% & WA AxE, 37 4% 3 Azke] B4l
2o Z ¥ 3850 AL spsdidatn 2ok &F
TFHAe] EFEE Phase Noise EA40] 43+ Cavity
o] FANE AL UmA] REd disfe] LTCC ¥
MMICS] A3t 71e-8 RIAA A4S A 3 AAs)
27 gt

E

e >

ikl

ek

Ines

[1] SA. Hovanessian "Radar System Design and

Analysis”, 1934
[2] T.Takehana, H.Iwamoto, T.Skamoto, and
T Nogami. "Millimeter—Wave radars for

Automotive Use,” SAE  technical Paper Series
Convergnee "85, 1938

[31P. J. F Swat, J Schier A J C van
Gemund, W. F. van der Zwan, ]J. P. Karelse,
G. L Lighthart and HT. Steenstra, "The
Colarado  multiststatic  FMCW  radar  system”,
in Proc. Furopean  Microwave  Conference,
Amsterdam, October 1998, vol.2,pp.449-454

[4] Tanaka, S; Yamanouchi S, Amamiya, Y
Niwa, T.; Hosoya, K; Shimawaki, H; Honjo,
K “A Kaband HBT MMIC power anplifier”
Microwave Symposium  Digest. [EEE MTT-S
International ,  Volume: 1, 2000  Page(s):
563-556 vol.1

[5] DL. Ingram, L. Sjogren, J. Kraus, M
Nishimoto, M. Siddiqui” A High Integrated
Multi-Function Chip Set Low Cost Ka-Band
transceiver” [EEE MTT-S Digest. 1998.

(6] E.  Holzman, Solid-State = Microwave  Power
Oscillator  Design, Artech  House, pp.352-353,
1992.

[71 999, #A+E ‘A ez A2%d
V-band MMIC ZF 2377 Amay” 1378 8%
Septermnber 2002.

8] w4, 2713 “LTCCE o835 HaluHm 4417



272 EH AFHIEREE ®HIER2006. 11)

AA 714" S=EAEkE]. 2006, October 2006.
[0 ZA¢2 “FMCW Radard Ka-band 454 2E 7Y
W S Al ey 68 =, 2002

N A £ W

ZIQIAl

a1

1913 29 Azt Ax)-Zse
FAL

1993 24 : =tiske ARl sl
FIAAL

04 24 ¢ A=iEm xR

SAkgel) sk
1928 ~2001d ¢ oheRlRl 4l
T4
024~20051d ¢ aEESTY
TRl
200 7 FA  HRAFAE
AT
[+ qliol Pejnlelst Azd o
ole 3 MMIC
ol ot
19884 29 : SAdEkR AT
It

1980 24 ¢ Azt gk
AR5 FEAAL
19109 8¢+ sAEkw sk
ZAR-Fst F3L
1993d~20063 118 a4 =9
AFe ARE e w
(5 BAkol FAFAASE 2
Sz
dA=
1965449 88 AUY AF$E2A
Qs xRl 29
AN e ek AxlElE 24
Az g ik Axsld
}_g(lﬁl—ul—/\].
sk AzlEsk At
A= AREsla AL
S FEIA RS SR
EoA] Almkg 2oz ARl
A = AR wp
[ TAlEoH ey B 2uaws]a




