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Abstract

This paper presents how to design and implement a very compact, cost effective and broad band receiver module
for IEEE 802.16 FWA(Fixed Wireless Access) in the 40 GHz band. The presented receiver module is fabricated in
a multi-layer LTCC(Low Temperature Cofired Ceramic) technology with cavity process to achieve excellent electrical
performances. The receiver consists of two MMICs, low noise amplifier and sub-harmonic mixer, an embedded image
rejection filter and an IF amplifier. CB-CPW, stripline, several bond wires and various transitions to connect each
element are optimally designed to keep transmission loss low and module compact in size. The LTCC is composed
of 6 layers of Dupont DP-943 with relative permittivity of 7.1. The thickness of each layer is 100 um. The implemented
module is 20x7.5x1.5 mm® in size and shows an overall noise figure of 4.8 dB, an overall down conversion gain
of 19.83 dB, input P1 dB of -22.8 dBm and image rejection value of 36.6 dBc. Furthermore, experimental results
demonstrate that the receiver module is suitable for detection of Digital TV signal transmitted after up-conversion of
560~590 MHz band to 40 GHz.
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H 1. 40 GHz Y LTCC FAl7] & Q7AME
Table 1. Specification of 40 GHz band LTCC re-
ceiver module.

ST H)31
o | 405415 GHz | 405~435 GHz

REIE S5 04 Ghe (AA the)

o 19.132 GHz + RERC e
LO Fois 112 MHz step EIPSIPARS
FA7) o5 20 dB
FA7) HEE +/-2 dB
9% P1 dB >-24 dBm 5 dB vHd a1
F2AF <5 dB A BEA
oju]z] A|A >35 dBc @3.964 GHz offset
}b]_

o AHE-E= BHstE Wioly 4%
gk Fart Dl g} o] o2 Folye| wet
EE ool Hojo} Hu9] B Fol M}t B
FEFS etk i EH J 949 B9 Z2EvE
ol A B glojo]o] H|E] AT & o}
ojA|Tt HA) A& MMICY] HA| FA 2 & 3

o] o]z Qg B FAHES AYx gtk Yty
o7 BE dojole AYEx AE-S YEhY 12
A3 Fupr7t S7HSel wet 4o Frkeke 54
S HQlth 8B &8 Fo)7] YEiMe BE
gho]olZ 27} ALga AHE A RS FolAYY
L-C-L vid SI=E o8¢ ok Fue 4=
Zole e xrgait) 17 20 EE 9fo]o]
7b i E sz 18A] oFE 32 AF} AR 9
=4 Az} yehd ek LTCCol MMICE g
BF AA A 2 2L ofololg holE Fo]7] 9
3| AHulE] FH S AHE3) MMICE BAlght) 12
I MMIC =2l HA] =5 CB-CPW| HAH
of & glo]o]E ALEE| AAs) oM g ES
HAE AT & Aok AZS A8 AHEE 2= o}
ojoje] Zol& 500 um BEo|H 18 2(a)9] UFH
o] CB-CPWS] 7|8 % MZ o §& HAS o
&3 AAE L A2 T S o8 dgH s
e AT L85 17 CB-CPW 4 4
2o 2= ofojoirt AF AdH FXE BT

=

SIS AATRS | IP:129.254.9.4% | Accessed 2019/12/24 16:44(KST)



“I

+l=l ql IHL-n-—z

(@) 2= stojo] vid= LNA 3|=2(9%)9 2= s}olof
o] otE LNA 3| Z(o}g%)

(@) LNA circuit with matched bond-wire(on the up side)
and with no matched bond-wire(on the down side)

LNA MMIC

2 Bondwire
+Matching

2 Bondwire
+No Matching

11— 1 Bondwire
= +No Matching
10 L L N L B

37 38 39 40 41 42 43 44 45

freq, GHz
(b) = sfoloje] Mgl B 54 AdF2 2
34 A%, 7t e sl A
(b) Simulated and measured results of (a)(Bold line is
measured results and thin line is simulated results)

a8 2. 2= solo] WjF82 A AR % 24 23}
Fig. 2. Photo and measurement of bondwire matching
circuit.

2o] 17]] 2= stolo]
: H 3 41 GHzel A A1)
92 wge Aol 23 & 5 3l

& CSTAF] MWS ver.5.0[9]%

Copyright (C) 2005 NuriMedia Co., Ltd.

SIRMS AT | IP:129.254.9.#x*

40 GHz ¥ TAEANL FUYG LTCC §417)

e
i

AR EE AT g3 279 2= gfojofrhs
AHEEIE 179 BE gjojofg)} Blas|A 5 dB A%
o 4% S UehdS & § Atk Ao 2
e B ofoloje} v :clig— A ARE S
Z7)= 41 GHzol A ARS ZZ7] MMICS} 0.5 dB
A 2 £ATES Holu AlEgo|dT £4 2
H7b & AFE B ok

222 10 28 =

M

Al

A

ol

rat

ru[o

% 639 LTCC 7|3& ARl F2AA IF 5
Z7) 379 L0 98 257t wzlstA ek o)

73] 93l 100 um AEo] Ha PRl HAE T
Z3e 319 452 L0 A3 AES 93 2EH A
I ARt *J% 232 IF 537 32E Sl8) A
£oth ©d AS 727t oA SIZEA $A
Sk IFSFLO EEE sk 91Xl 771 flsiAe ¢
Z WAL o] &sliok 31 20 GHz ¥ 9 AT E A}
§3l= L0 4159 £42 44 o AZ Aot} 1
)3l 7120 Bo] Abgahe Hloplig o] g3} 9)
Fole] Ag|e g FAs Foh o 20 GHz tj%9
LO A5 & 9% o] 727} Qs 19 39 B
o] n}e} 7o) CB-CPW-2E Y A Z.ufo|a2~E
P AZ g o HolE At 2EY HEe =
A JA Aele] Agl  4Fel YAIg AF o]H A
9] HF74-2 400 umo| ™ 215 B]o}e] BFAE-L 65 umo)
ok 27 3(c)= LO ¥Y 215 Mol Aleg ol
=4 Ans Hlth

N g

2-2-3 L2(n|EHIE Y
Ty M

v
h
o
il

ejrEgto A plo]A2AEY AR dE = A
o 37 Folu AR WAEE & WA
UehH AAE 2Y FHY 22 84 W
st 2 A5 #skE YelliA 9k o] F 71A 9
EAE s dst7] AsiMe 2EYH AZE A &
7] T2 WAIEE AlE 48E& Fo]3 LTCC Hlo}
HE AR FRARE e A des 29 5 3
o &g olgjgt 2 IE AAE A s &
£ 7HA 9} T el e 45 wgE A =Y
T Ak 2" 4@ FF719F A Alelol] sl

BV
T

rl m{o

1053

| Accessed 2019/12/24 16:44(KST)



BEBHIRSERH LGS H 165 51058 20055 108

(@) LO A& JHE SAg Fol AAw Aw(%)3}
ofgiH(oFe %)
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