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Design and Implementation of a Domestically Produced
L-band Frequency Synthesizer

Ruijiao Fu
China Academy of Network Communications, Shijiazhuang, Hebei, 050000, China

Abstract

In recent years, the embargo on imported chips has gradually expanded, and it is urgent for the domestic development of new
research and design semiconductor industry technology. With the improvement of electronic technology development level,
China has emerged a group of excellent chip development manufacturers, which can completely replace imported chips in various
electronic products. This paper proposes an L-band frequency synthesizer designed using domestic chips, in which the MCU chip is
mainly controlled by Zhaoyi Innovation’s GD32F103RCT6, and the frequency synthesizer chip is designed using Chengdu Zhenxin
Technology’s GM4384A. The experimental test results show that the frequency synthesizer meets the requirements and can be
applied to various communication systems. At the same time, a design plan was proposed to further achieve national industrialization.
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Parameter Conditions ") Min Typ Max Units
Operational Frequency Range 50 6000 MHz
Gain, Small Signal 850 MHz 19.0 20.5 22.0 dB
1950 MHz 18.3 19.0 21.5 dB
6000 MHz 145 15.5 17.5 dB
Input Return Loss 1950 MHz 10 13 dB
Output Return Loss 10 14 dB
Output P1dB 850 MHz 20.5 dBm
1950 MHz 19.0 20.0 dBm
Output IP3 @ 850 MHz 38.5 dBm
1950 MHz 33.0 35.0 dBm
Bandwidth Minimum 10 dB typical return loss 3000 MHz
Reverse Isolation 1950 MHz 233 dB
Noise Figure 3.9 49 dB
Device Operating Current, Ic Pin 3 60 75 92 mA
Thermal Resistance, Bjc Junction to case 69.9 °C/IW
% 3 LFCN - 1700+ JEiK 85464%
Parameter F# Frequency (MHz) Min. Typ. Max. Unit
Insertion Loss DC-F1 DC-1700 — — 1.0 dB
Pass Band  Freq. Cut-Off F2 2050 — 3.0 — dB
VSWR DC-F1 DC-1700 — 1.2 — 1
F3 2375 20 — — dB
Stop Band Rejection Loss Fa-F5 2500-6500 — 30 — dB
F6 7000 — 20 — dB
VSWR F3-F6 2375-7000 — 20 — 1
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PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum Operating Voltage C, | Grade: I gap = 500mA (Notes 3, 11) [ ] 1.8 2.3 \

MP Grade: I gap = 500mA (Notes 3, 11) [ 1.8 2.35 v

Regulated Output Voltage LT1763-1.5 Vin =2V, ILopp = TMA 1.485 1.5 1.515 v

(Note 4) 2.5V <V <20V, TmA < I gpp < 500mA ® | 1462 15 1.538 v
LT1763-1.8 Vin = 2.3V, ILoap = TMA 1.782 1.8 1.818 v

2.8V < Vi <20V, TmA < I pap < 500mA ® | 1755 1.8 1.845 v

LT1763-2.5 Vi =3V, Ioap = TMA 2.475 2.5 2.525 v

3.5V < Vjy < 20V, TmA < I oap < 500mA ® | 2435 2.5 2.565 v

LT1763-3 Viy = 3.5V, ILoap = TmA 2.970 3 3.030 v

4V < Vjy <20V, TmA < I pap < 500mA ® | 2925 3 3.075 \

LT1763-3.3 Vi = 3.8V, ILoap = TMA 3.267 33 3.333 v

4.3V < Vjy <20V, TmA < I pap < 500mA ® | 3220 3.3 3.380 \

LT1763-5 Viy =5.5Y, I oap = TmA 4.950 5.050 v

6V < Vi < 20V, 1mA < I gap < 500mA ® | 4875 5 5.125 v
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