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Implementation of Ku-band Low Noise Block
for Global Multi-Band Digital Satellite Broadcasting
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ABSTRACT

In this paper, a Multi-Band Ku-band down converter was designed for reception of multi-band digital satellite broadcasting. The
Multi-band low-nose down converter was designed to form four local oscillator frequencies (9.75, 10, 10.75 and 11.3GHz) representing
a low phase noise due to VCO-PLL with respect to input signals of 10.7 to 12.75GHz and 3-stage low noise amplifier circuit by
broadband noise matching, and to select an one band of intermediate frequency (IF) channels by digital control. The developed
low-noise downconverter exhibited the full conversion gain of 64dB, and the noise figure of low-noise amplifier was 0.7dB, the P1dB
of output signal 15dBm, and the phase noise -73dBc@100Hz at the band 1 carrier frequency of 9.75GHz. The low noise block
downconverter (LNB) for receiving four-band digital satellite broadcasting designed in this paper can be used for satellite broadcasting
of vessels navigating international waters.
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Fig. 1 Blockdiagram of Ku-band wideband low
Noise down-converter
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Table 1. Technical specification of VCO
VCO 1 VCO 2

2400~2580 | 2630~2880

standard Remark

Output Frequency MHz

Output signal strengthMore than 4.0More than 4.0 dBm

V_tune 45 75 MHz/V
Phase Noise @10Khz 92.5 91.5 dBc
@100kH7 115.5 116.2 dBc
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Table 2. Choice conditions of 4-Ch IF frequency band

. Switching
Division LO IF frequency
Mode
bandl 13V - 9.75GHz 950~1950MHz
band2 13V| 22KHz | 10.00GHz | 950~1700MHz
band3 18V - 10.75GHz | 950~2000MHz
band4 18V| 22KHz | 11.30GHz | 950~1450MHz
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stage low noise amplifier module
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Fig. 6 Implementation of Ku-band 4-channel low
noise down-converter
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Table 3. Comparision between conventional and
designed Ku-band low noise down-converter

Division Unit Existing Ku LNB Crafted modules
module
fput e, | 107~117 10.7~12.75
Frequency
IF _ _
MHz 950~1950 950~2000
Frequency
Local _ _
. GHz 10.75 9.75,10,10.75,11.3
Oscillator
Total Gain| dB 60 typ. 59 ~ 61
Noise Figure dB 0.80 0.72
P1dB dBm +5.0 typ. 17.5
—60dBc@100Hz | —73dBc@100Hz
Phase Noise| —70dBc@1KHz | —83dBc@01K
—80/dBc@10/K | —87dBc@10/K
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Fig. 7 Gain and Noise Figure of designed
Ku-band low noise down-converter
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