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Design of Local Oscillator with Low Phase Noise for
Ka-band Satellite Transponder

a
[

S
=

7ol o)y

Keun-Kwan Ryu - Moon-Que Lee - In-Bok Yom - Seong-Pal Lee

rt:'

- 0]

MO

=]
=

8 o

48 i

=EoiAe Kaband 94 FA714 FHE77)9) EM_(Engineen'ng Model} S A4 2 A 2sgrk 2
tol AR E-S AMSHY] FA TATIEA WIS ol 89 L S M| B2

2% 94 77)(Sampling  Phase Detector} S /\}&ﬁrcq b g‘fxﬂoa 2718 1948 OCXO(Oven
Controlled Crystal Oscillator)d] $]4F ZAHAIZ 24 T2 g g 43825 AAHgEE Ags SRraed
71+ 43.83 dBe o] ¥ X HYSAS VAT U2 W FEAES 5V, 160 mAS HRE vk SRS
~102.5 dBoHz @10 KHz%) — 1040 dBo/Hz @100 Kiz) 54 Y2uls Zenee 201703 L5
Wi 13.50 dBm£0.33 dBo) EAL Ak

.

9
kil

=3

Abstract

The EM(Engineering Model) LO(Local Oscillator) is designed for Ka-band. satellite transponder. The
VCO(Voltage Controlled Oscillator) is implemented vsing a high impedance inverter coupled with diefectric
resonator to improve the phase noise performance out of the loop bandwidth. The phase of VCO is locked to
that of a stable OCXO(Oven Controfted Crystal Oscillator) by using a SPD(Sampling Phase detector) to improve
phase noise performance in the loop bandwidth. This LO exhibits the harmonic rejection characteristics above
43.83 dBc and requires 15 V. and 160 mA. The phase noise characteristics are performed as —102.5 dBc/Hz at
10 KHz offset frequency and - 104.0 dBe/Hz at 100 KHz offset frequency, respectively, with the output power
of 13.50 dBm+0.33 dB over the temperature’ range of --20~+707C.
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Fig. 1. The block diagram of LO.
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Fig. 9. Qutput power characteristics,
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Fig. 10. Phase noise characteristics.
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Table 1. Electrical performance of LO.

Parameter Requir. | Meas. |Comp.
Frequency [GHz] 9.8 9.8 C
Supply Voltage [V] 15, =8 |15, =8| C
Supply Current [mA] 200, 20 |<160, 20{ C

13 13.50

Output Power [dBm] +1 4033 C
Test Port Power [dBm] - I
Phase Noise at 100 Hz

(dBeHa] =i | =7 | e
Phase Noise at 1 kHz

(dBe/Hz] —-83 —03.5 C
Phase Noise at 10 kHz

(dBclHiz] Sy | =028
Phase Noise at 100 kHz

(dBeHa] -95 | -14 | C
Phase Noise at | MHz

[dBc/Hz] —95 —120 C
Harmonics @2 fo [dBc] 30 4383 C
Spurious [dBc| 70 >70 C
Source Impedance [Ohm] 50 50 C
Power Consumption [W] = <2.6 C
Weight [g] = 144 g €
Acceptance Temperature [C]| —15-65| -20~70, C
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