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(PLL System of a Millimeter-Wave Band Receiver using YIG VCO)
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Abstract

In this paper, we propose the PLL system of the local oscillator system for the millimeter wave band’s radio astronomy
receiving system. The development of the proposed local oscillator system based on the YIG oscillator VCO with 265 ~
40GHz specification. This system consists of the oscillator part including the YIG VCO, the harmonic mixer, and the
isolator, the RF processing part including the triplexer, limiter, and RF discrimination processor, and the PLL system
including YIG modulator and controller. Based on this configuration, we verify the frequency and power stability of the
developed local oscillator-system according to some temperature variation. From this test results we confirm the stable
output frequency and power characteristic performance of the developed LO system at constant temperature.
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Fig. 1. Local . oscilator system configuration of

mm-wave band cosmic radio receiver.
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Table 1. - Specification of AVANTEK YIG Uscuiator.
Description Specification | Description Specification
Frequency Range %5 - 40 GHz | Operating Temp. Range 54~ 8T
Output Power into502 Load, Power Output, Variation
o ot 250 DrW/3Bm | M, +19 dBm
operating Temp., Max. 60 Mz (12dB return loss), Typ. 05 Mtz
Pushing Figure, +15VDC Magnetic Susceptibitity
Sy, Tvp. 0.1 MHz/V eit, Typ 50 iizfGouss
FM Port Characteristic
Main Port Chaiacteristic |- o
- Sty ml.’;ﬁ:ﬂz&/mA _E;BSmnv@ , o
-3dB Bandwidth BB Bandyidth 50 kiz
L 20.1% - Deviation at 400kHz
- Linearity 100 Mtz
- i 0 Milz e " {032 in series with 0.5
) 'm@m{z 60 in scries with | - - npt impedance | ;
It impedance omi @Mz
DC Circuit, Powes, Max, | - 01155V
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Table 2. Pin assignment of YIG digital driver's
connector.
pin No.| Description |pin No.| Description |pin No.| Description
1| bit LLSB) | 10 +FM 19 bit 12
2 bit 3 11 “+15V. GND 20 nc
3 bit 5 12 +15V 21 |FM shield GND
4 bit 7 13 |+15V 10 +30V[ 22 | Heater(20-28V)
5 bit 9 14 hit 2 2 Heater
6 bit 11 15 bit 4 2 15V GND
7 nc 16 bit 6 % 15V
8 nc 7 bit 8
9 -FM 18 bit 10
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Fig. 4. Test results of the developed triplexer.
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Fig. 6. Block diagram of the designed YIG PLL
module.
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