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Implementation of a Spectrum Extension System for Frequencies over
100 GHz Using a Sub-Harmonic Mixer
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Abstract

In this study, we implement a spectrum extension system for frequencies over 100 GHz using a sub-harmonic mixer. A x16 multiplier
is customized to drive the local oscillator(LO) port of the sub-harmonic mixer from the first LO output frequency of a spectrum analyzer.
The output power of the reference signal is measured precisely by using a power sensor, and the conversion loss corresponding to
the output power of the spectrum analyzer is derived and tabulated. The performance of the spectrum extension system is evaluated
by measuring the output power of the signal, which was over —50 dBm in the frequency range of 112~130 GHz.
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Fig. 1. The down-conversion mode using sub-harmonic mixer.

860

Fog ARE A4S F AT, O A4S o 2uihl
Jw= 1 rr=2% frol (M

W YAE F FIrE 47 99 Lo T35 71
AW, BR7IAE RF F95¢ JRE 9L
Key81ght/‘H ZHEY 8479 o F YA &
Al W AHER JHLO A E o]§5td
/‘]fii o]B.%]— 2= o]q_ Dl}ng IF )1\_ _g_ v/j:rﬁ_]
7]01] A7ISHA HH WHH o g AE 43

5 ZASH Btk 19 25 E4440 2HE
o YR F25 Bl 9 gxE Az
719] 1st LOgy A5 LO YZ o2 9 H I, IF
2 ER] FA7|ol|A dolA RF FoH+E SHHel| 34
o} 3714 Ist LOy A= X H 3214 MHzS] IF 413
Z sy sl 2.85~6.9214 GHz Aol 9] 7H& 7HAA
Hrh 9F YA 2 WA stRYN) o]&-38h=A, s
o EAtALAL sk Fupre] Wl whebA] 1st LO 3¢
T 9L, e 22 AR 28

ﬂ E=) S
0 1% > [2ed
= LI o
o
o X

| nm

(H
r> i

fol Hz X
rsL w12 NN

I

Jim

r
|

A

A F 94 (N}2.9 GHz)—321.4 MHz+650 MHz
F3h (N%6.9 GHz)—321.4 MHz

dE S0} 7Y S} 30U A%, AfEY BAY)
of BAHE F3h5 —t— 93. 1286~220 4786 GHz7} ®ith. 2

ale to 110~132 GHz t o)
7} ¢F 34~4.1 GHzO. 2 W3
StEY YA = Virginia DiodeA}]

External Mixer

v
>

Input
Signal

]‘15‘ LOoyr 3214 21.4
39214 GHz MHz

Al digital IF ASIC
Digital RBW
Digital Log Amp.

Digital VBW.
Digital detector

321.4 MHz SWeep Generator Display

1 ol
KX
=]
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Fig. 5. The output power of the reference signal and con-
version loss value.
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