D=
=& 98-23-11-23 FLEN T3] =2 2] ‘98-11 Vol.23 No.1i

26GHz W4 9 B8 Fohs TWY 4A o
Azt B A7

A = % 7, o2 A4 U, 4 oA Bt A B

A Study on the Design and Fabrication of a Singly Balanced Mixer
for 26GHz Band Applications

Kab-Goo Cho*, Sung-Min Cho**, Jae-Bong Lim™*,

*

Hyung-Dong Kim*** Regular Members

e o

B mRdMe ¥Hd F2E Ze ratraced ©| 8% 26GHz g HAHE oo HY Fule THP7E AA,
Azl B g9 EAL o8 vloloj A eUIgte g LO HYE 4 dBme 22 A tlo|2=E o
AR 29Ad 7p7hE 2L & 4 UEF 3= hyperbolic mean 7[H & ol &3t BE 2E HAF Holrh
ER, B E7)dME sl9AE Alztsle ddd Aol 243y dRd sHERoel 21718 E§))
A Ay 49 ¢ dokn A

9] ulojol s 26 [V], LO YL 4 dBmd SIVFEIEE o, & Fug Er]S S¥Hxte RF ¥A} &4
2 10 dB o]4, F3k MY £4E 10 dB o], 18|31 LORF Zz| £42 15 dB o9 ANE Adct

ABSTRACT

In this paper a planar singly balanced diode mixer has been designed and fabricated using a rat-race for 26GHz
band applications. The characteristics of this mixer is that LO power can be reduced to 4dBm by an external bias
excitation and the matching circuits are designed using hyperbolic mean technique in order to run an approximately
ideal switching operation of diodes. Moreover this mixer measured in the shielding state with the housing is to be
applied directly to mixer of superheterodyne receiver.

When the external bias is 2.6 V and LO power is 4dBm, we have obtained more than 10dB, return loss in the
RF port, less than 10 dB conversion loss, and more than 15 dB isolation loss of LO to RF.
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Fig. 1 Nonlinear equivalent circuit of diode
C;(V) : junction capacitance,
gi(V) : junction conductance, R, :series resistance
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Fig. 2 Basic block diagram of mixer

fre : signal of RF frequency,

fio : signal of LO frequency
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1. tolo= Heln]g
Table 1. Parameters of diode

NAME MEANING UNIT | VALUE
BV | Reverse breakdown voltage v 3
CJO i Zero-bias junction capacitance pF 0.055
EG | Energy gap eV 0.69
FC C()efﬁcient for forward-bias depletion 05

capacitance

IBV | Current at reverse breakdown voltage A 10e °

IS | Saturation current A |2.6560e "
N Ideality factor - 1

RS | Ohmic resistance ohms 7

VI | Junction potential v 07

XTI aaigljraéign-currem temperature exponent 20
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Fig. 3 Structure of general single balanced mixer
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Table 2. Simulation results of rat-racc
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Fig. b Structure of matching circuit
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Fig. 6 Structure of IF filter
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Fig. 8 Structure of singly balanced mixer designed
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Table 3. Simulation results
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LOJIF 42 ol
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Fig. 10 Measurement results for characteristics of the 502
transmission line (a) conversion loss
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12 Measurement results of the mixer at RF frequency band
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