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Miniaturization design of cochlear-based channelizer

ZHOU Jinbo, GUO Qinggong

(School of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: Cochlear-based channelizer has a wide range of applications in modern communication
system. Using the quasi-lumped element, an effective miniaturization design is proposed for the low
impedance line in circuit, which is aimed at reducing the size of cochlear-based channelizer further. A 10
channels cochlear-based channelizer with 18% constant fractional bandwidth is designed, which works at
200 MHz—1 000 MHz. The simulation and test results indicate this miniaturization method makes the size
of cochlear-based channelizer to be reduced to 137 mmx116 mm.

Key words: cochlear-based channelizer; miniaturization; quasi-lumped element; low impedance

line

Z A SENBREEREWE Ay, ) ZNHTFREEHERD., FHEFREEZNTE,
SRR E R AR ET, MEEMEGERE., ZBREAGSTUEZ R R EIIEH — KL, #ER
ZREFH R B R T, ASGE BRI, el g Rl

bifi % BACH AR BRI AW &R, NMUA RSB G25 A EARA IR ABFE, B E a0l m e g, A B 1
P S P Ho X £ B O e DA R B BE 0 10 S AR R B T AR 0 S AR L A e T X SR, LR 2008
4, Galbraith,Christopher J {& %} - 2% 22 S48 & 2$ HEAT 7 T BIPEDF 2™, SCBR[51/ 42 T — K 20 MHz~90 MHz ()
26 il E H iR U2 B A A SCER[6IA (0K B X 2 BN A 280 3] T UWB R40, 1 Hil i 2 248 al i % S0
TEEERN . SCRR[7]E T B N B 2 A A fe R T A sT, (FESEM T — AT UHF B 16
BHIRXZ AR W4, W& /NAL T AR N R T e 0 )8, Rl 2308 TR R BRI & . SCHk
[6]F AR X B i =X Z BEH & 78 1 /DN BRI AT TR R, (H I £ 2 5 5000 45 4 3850 S 348 i 35e 1 e B A TopiiAs o /b
ey Zerh, AR Jo AR S0 A 4R A AR B R R A R SR AR AT LSS P 4 N A H 2R S B
R TIN TR  R A  BIBE AE SO A 5 R AR /N AR A B S A O 0 (E X B S R X i X 2
WEMmRRE S TE L, BUESIIABEBLZATERE,

Ak B ) B, AR SR 4 R B RO B T e, J A A s e e AT PR 4R 0 I ok s B/ AL
A H R AT SCRRY, S5 H AR AR R T 30%.

YR BH: 2015-12-14; {EEIEHE: 2016-01-29
HEE£H: 973 1% B H(2013CB328902)



%3 B#iE%E: BB\ H[AMELIEIT 397

1 I 'f’E E EE LnAx manifold

7L 3l W 1 B0 T BRSO P R S RO AR R, R -
FiT T B 4l 25 £ 330 39 M ™ o g 4 A i 5 R 2 B O R S A L o = L
FR 7 AR H N R A A R DX A S iR . RS A AT LU

channel filter

YE R A — A SE R b 7 55 10 — R 5 - A7 HEZ B n] DLRD R R AR At
R AL S, EE o R R e % %
d2r(x L, (x)C(x
dé)+1+mmuﬁig—;égmcuff””:0 M ouput | outpur L oupu
RV REAMIE; L, C 1R oL, 575 8 K I Y o Lo T i
BeHLER . JRERAE A . IR SRR E Y . AR i x E ORI
B IH— ’fJC {E , Bl x=0 %\g TN %‘ H, E% $ﬁ A gﬁ-“ﬁ B¢ 3T 1Y 38 IE P AL {j Fig.1 Circuit model of cochlear-based channelizer

By =1 50 A I A i IR 1 T T T A B AR (1), P 1 R AR 1T BB
R DL A5 TR 5 22 B A B B A TR G 1 TR, HC RSN B A S B A T S T U D 4 4
Fo ECTR R A T I R 5 4 S I O ) A S I R M 1 0 D s )

2 it
2.1 BEEKIEIT

EX n HEBEFS, BI1<n<N. Yau=10, Z@E T/ERRREMSK, Bo=NI, ZEE T/EMERRES.
s P x EX, A

x=1-n/N, 1<Sn<N (2)
Xt T AE AR G A 800 EE b X 2 IR A RS, Ao HE A KL PR BOe R,
L, (x)C(x) = 4™ (3)
R(x)C(x) = 4,e*** 4)
L, (x)C(x) = 4™ (5)

K a, 4, A F A, b 22 BHRE A 2% 00 e KR /0Nl 38 Hh o A5 R LT AR G AT S R AR 8 O A R AL 4 AR A3 2L ]
hE. WiEX@). X6, FH:

A lot.vc
Lm(x):Rsze2 =L,e” (6)
A 1
L. =R= ——
0 A2 , a 20( (7)
XA (6)F
L, (m)=Le" ™" 1<n<N (8)

i i = (8) B AT A SE Al TR R R . RS AE
L, () B BC{EL R 39 2 HG F B 7 S AR T 3 ) RO R A Ty 3 Q~8 Q,
TE f e 908 TE A D SR AR 10 Q~20 Q5 o B IC(E D I R
0.3~1.01 0 7 2R 15 T 5t A v 5 2 0 1L R B 1 AR 1 DA 3k 3 05 A 1Y
4R
2.2 BIE RN IR

Fig.2 Required input impedance characteristic and
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(a) schematic of tubular filter (b) A 3 order tubular filter
Fig.3 Tubular filter
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Fig.4 Simulation results of 3 order tubular filter
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Fig.7 Photograph of a cochlear-based channelizer insertion 1 o .
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Fig.8 Simulation and test comparison
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