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Development of Dual Band Directional Coupler Applying
Multi-layer Structure
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Abstract: A coupler or divider is a microwave passive component used for power coupling or dividing.
Regarding the trend of current telecommunication systems monolithic integration of passive components
is highly desirable. In this study by the LTCC(Low temperature co-fired ceramics) technology a 2012
size type dual band coupler with multi-layer structure was fabricated. To achieve the desired coupling
values for both DCS and EGSM bands, broad side coupled patterns were used with multi-layer structure.
Its characteristics such as coupling, insertion loss, isolation and directivity values were measured and
compared with simulation results.
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Fig. 1. Side view of broadside coupled stripline.

ulo] A2 AR @ 7148 R A 118 A2E (2004)

Vi _ jCtan® (Eq 1)

v All—C2+jtan9

S 211904 V5 coupling portoll A 9] A<, C&=
coupling %, 0= A7]1A<] Zol& onjsin §1 4
9] -‘}1_, Z V3/V—‘ target =0l A 9] At cou-
pling ¥ & Yehdth ¥ C= Mol A 9] cou-
pling °ok°] A} 0ol W4 = 90°F Y3t 9
3} o] ZolAA Aot weba] LB VyVE
A7) 915 Cot 69 {2 Wol EASHAl HaL 2
27]) wjiofl o] & HA5E Havt Ak CE 4
A3t7] 9180 Fig. 19 F017 7t Wil gk C
o] oJEEE A BY W, B7F 255, S7t &
S E coupling o] £7H3ta, MBS FAE
EnN ESTE line®] AolE AA & F A7 o
Fol +23 ol5-g B F vk 22y B4 o
H2e dtlEe 838 7R JeBR 724
H2=E 0 7123 CHS 2HE e ZA)d] EA
A2z Ao} et GAM FET FZE
A%37] 98l 2012 A 271E F4 2 2 dual band
% Z+zF EGSM} DCS el A 771 19, 14dB
coupler 7-Z°ll W3+ 339 simulationg A3 &}
o},

Fig. 2+ dual band coupler®] Al&# ol +25
HAF3 U} simulation A4 A AA 24 port
9} wlZA7FA 2 portE A7 3] port 1°] DCS
input, port 57} EGSM input®] S X% HAA 3R
port 27} DCS outuput, port 6°] EGSM output”} =
=& sith

o N

32+ simulation2 & Al 34 S st 7+

Fig. 2. Structure of dual band coupler.
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Fig. 3. Simulation results for EGSM band.
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Table 1. Comparison of simulation and measured values  E-XJol|A] uf-$- -§-A}SE ZHS 7138 &913}9 T} o]
f)or ;lual band coupler (a)EGSM band (b) DCS 24 g 122 FL3 2012 F =279 ooh;Hgla
= _ %%gaﬂﬂAmMﬂu%@M%ﬂﬂﬁﬂﬂ
[z} i ] =% ) - _ =
EOSM R smulaion 58 A% g msjed LICC /)4E 243 1 23] )
R.L.(dB) 23.19 39.47 o] wf| & ATES o 4 9T T F7)=
L.L.(dB) 0.1446 0.10 oA HA £-AF8 EA S AP A E 7)o nj-
Coupling(dB) 19.82 19.48 83 Ao FE 7ATh
Isolation(dB) 31.31 34.49
(a) ’E".T'_‘E_éj
DCS g simulation 4 A3 1. Rajesh Mongia, “RF and Microwave Coupled-Line
R.L.(dB) 18.52 32.63 Circuits” Artech House, (1999).
2. David M. Pozar, “Microwave Engineering” John
LL(dB) 0.3563 0.26 Wiley & Sons, pp. 383-397, (1998).
Coupling(dB) 14.25 14.07 3. Raghu, K. Settaluri. “Design of Compact Multilevel
Isolation(dB) 25.24 26.24 Folded Line RF Couplers,” IEEE Trans. Micro. The-
(b) ory and Tech., vol 47, No 12, pp. 2331-2339, Dec
(1999).

4. 0%, A, A7A, o] 94, AL &4 F3A A
. Eg °o]-&% DCS e g 4%7] el A% A

o] AFZoA Holxo] A EHIHE F& -
o 449Y 328 8t L8 H dual band coupler RS S) SA ST, Nov 2003

o} 47 AR AER ATH 54 2 AN 5

Microelectronics & Packaging Society Vol. 11, No. 2 (2004)



