W 89-26-12-5

AEe FAo AgEE 253} fodoizty] Aol ek ol F

(A Study on the Fabrication of RF Band Pass Filter
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Abstract

RF BPF using transmitter and receiver enable cellular phone to operate fullduplexing way. It
is one of the high price parts in cellular phone system. In the cellular communication way, it is
very important for BPF to suppress the other pass band and HHP (Hand Held Phone or Portable
Cellular Phone).

For compensation and development to the present ceramic BPF, we shown the fabrication way
of new BPF which is used aluminasubstrate capacitor and silver line inductor.
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Fig. 1. General circuit diagram for cellular com-

munication.
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Specification of transceiver BPF.
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Fig. 2. Result of Computer Simulation.
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Fig. 3. Alumina substrate capacitor.
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Table 2. Capacitance due to a and b.

a (mm) b (mm) S (mm?) t (mm) C (pF)

2 6 12 0. 66 1. 60
2.2 6 13.2 0. 66 1.73
2.4 6 14.4 0. 66 1.92
2.6 6 15.6 0. 66 2. 08
2.8 6 16.8 0. 66 2.24
3.0 6 18 0. 66 2. 42
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Fig. 4. Block diagram of cellular transceiver.

Cellular system2 fullduplexing W2lo] 22 £4
BPF & Adiide] sl Azt ﬂ""lﬁﬂ T
b, z2aid kg2 ool
get.

7 54 Kol
g Zoflul H st gl
Zof| HAAstnz F4
+ 53 ZA4dh cellular systemell A
A S-S S ats e g FEaks Abdelad =

=2 2% 79 BPF 54| stabxsiet,

b

273} dedoists] Alzte] B A7 33
Ayrlitnde
TX Pass Band FX Pass Band
—\ —
5 !
v
NS
Y,
X
Y
," “'
b 3,
XA/ Vo _RXA
} f } t Freq
Transmitter Receiver

Band Band

a8l 5. Cellular system®] $54 E3ohad o zf
xhej o
Fig. 5. Passband and suppression band of cellular
transceiver.
Ayplitude
[A]
|
5,
; \
} t Freq.
Suppresslon Pass Band Suppression [/
Band Band
a8 6. 7I€9 ddedulr] 54
Fig. 6. Characteristic of traditional band pass
filter.
Ayplitnde
[Af
———\\
\
.,
} } - Freq
Suppression Pass Band Vi
Band
a3 7. ¥ =FolA AlE cellular B dodz}r] 9

Fig. 7.

(1928)

E /{6]
Characteristic of band pass filter propo-
sed by this paper.



34 1989F 128 BTIBRERNE F 26% & 125

V. L20jL 7B HAIEE 0lSE BPF M o b3t z;—1~~1 o
EEsof-Touchstn®] A &allo]d =z aale]| uolz} l l

A A S A EE TR HalA 22 87 2

o A2shgiet.

a2l9. 23 89 (o)l W Ar= sl
Fig. 9. Electrical equivalent circuit of figure 8(c).

(@ 43 AR ABEH 4 A
7)o} =3t

(b} (@l gt H7)H<l Frhsl 2

Fig. 10. (a) Assembly horizontal Capacitor substr-

ate and vertical capacitor substrate.
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Fig. 8. Components of band pass filter,

(a) silver-line Inductor. (a) (b)

(b) vertical Alumina-substrate capacitor.
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Fig. 11. (a) Assembly aid-substrate, capacitor sub-
strate and silver line inductor.

(c) horizontal Alumina-substrate capacitor
group.

(d) back plane of horizontal Alumina-
substrate capacitor group.

(e) silver-line Inductor.

(f) forward plane of assistant substrate. (b) Electrical equivalent circuit of (a).

(g) back plane of assistant substrate.
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Table 3. Calculation of parallel resonant frequ-
ency.
TH| L c f

34 type (pH) (®F) | (MHz)
(a)

d1we gase | 102 | 2472 | 10018
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10. 542 2.323 1017.5
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Table 4. Comparison between traditional ceramic

BPF and experimented BPF.

F=Z TInsertion loss | Attenuation | 3 -2 3

Filter (dB) (dB) VSWR
Murata 44l 870 MHz .

BPF Max 2.02 Min 23.8 Minl.7
A2 FA4 870 MHz .

BPF Max 2 Min 32.3 | Min1-7
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(a) transmission characteristic of transmitting BPF.
(b) transmission characteristic of transmitting BPF.
(¢) input impedance of transmitting BPF.
(d) output impedance of transmitting BPF.
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(d) input impedance of transmitting BPF.
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