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Recently because of the exploded devel opment
of short range wireless telecommunication, RF
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transceiver circuits design is highly emphasized.
Based on the CMOS RFIC advantages of
integration of base-band circuits and high vyield,
more transceiver front-end circuits are widely
realized by CMOS fabrication. However, silicon
substrate inherent disadvantage of high high
frequency loss condition, many circuit performances
are decreased while operating in high frequency.
One method to solve this phenomenon is to apply
MEMS technology to silicon fabrication. For
examples. etching lossy the silicon substrate under
devices to enhance high frequency circuit
characteristics, and having merit of manufacturing
three-dimensional structure of microwave devices
such as Switch, 3-D inductor, and antenna. In the
past two years, our laboratory has been researching
on microwave MEMS Switch and obtains extreme
experiences and achievements. The results have
been published on the international journals, such as
IEEE, IEE, IEICE, and other famous journals.[1]

This project is a two years NSC project.
Includes applying MEMS technology to CMOS
Low Noise amplifier LNA , Voltage-Controlled
Oscillator VCO , Mixer and Power amplifier PA
circuit designs, and integrate MEMS microwave
Switch, Balun and Antenna to CMOS RFIC to
achievefully SOC System-On-Chip
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Fig. 1-1 The Modified Merged LNA and Mixer
Circuit schematic
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Fig. 1-2 Die Photograph of Merged LNA and Mixer

Specification Simulation M easurement
amn
RF Port Input RL (dB) 10.9 13.7
LO Port Input RL (dB) 25.9 15.3
IF Port Output RL (dB) 16.2 N/A
Power Gain (dB) 105 9.0
Voltage Gain (dB) 20.3 18.2
NF (dB) 6.0 N/A
P1dB (dBm) -26.0 -19.0
[1P3 (dBm) -4.6 -4.8
LO-to-RF Isolation (dB) -81.8 -48.4
Power Consumption (mW) & | Buffer: 6.4 Buffer: 6.3
Current Drawing (2.6mA) (2.5mA)
@ Supply voltage: 2.5V Core: 144 Core: 18.8
(5.8mA) (7.5mA)
Total: 20.8 Total: 25.1
(8.4mA) (10mA)

Table.1 2.4GHz
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Fig. 1-3 Measured RF Port Input Matching
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Fig. 1-4 Measured LO Port Input Matching
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Fig. 1-5 Power Gain vs. LO Input Power
Comparison
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Fig. 1-4-6 Power Gain vs. RF Input Power
Comparison
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Fig. 1-4-7 Two-tone Test Measurement Result
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Fig. 2-1 New RF CMOS MICROMIXER schematic
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Fig. 2-2 Die Photograph of New CMOS

MICROMIXER
Specification |[Simulation|Simulation|M easur ement
(TT) (FF)
RF Input RL 17.5 16.1 154
(dB)
LO Input RL 14.1 14.6 16.1
(dB)
| F Output RL 11.6 12.9 NA
(dB)
Power Gain 1.6 5.4 6.8
(dB)
Voltage Gain 11.0 14.1 14.6
(dB)

NF (dB) 11.8 10.6 NA
P1dB (dBm) -10 -134 -15
[1P3 (dBm) +1.1 -3.7 -1.0

LO-to-RF >50 >50 32
I solation (dB)

Power_ Buffer: 4.7|Buffer: 5.0 Buffer: 5.0
Consumption| (1.9mA) | (2.0mA) (2.0mA)
(mW) Core: 3.7 | Core: 44| Core: 55
(1.5mA) | (1.8mA) (2.2mA)
Total: 8.4 | Total: 9.4 | Total: 10.5
(3.4mA) | (3.8mA) (4.2mA)
Table.2 2.4GHz
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Fig. 2-3 Measured RF Port Input Matching
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Fig. 2-4 Measured LO Port Input Matching
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Comparison
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Fig. 2-6 Two-tone Test Measurement Result
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Fig. 2-7 Power Gain vs. RF Input Power
Comparison
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Fig. 3-1 Fully Programmable Frequency Divider
schematic
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Fig. 3-3 Measured locking spectrum at 2400MHz

Fig. 3-4 Settling time transient measurement

between 2448 and 2480MHz
Simulation |Measurement
Power supply 2.5V 2.5V

. 2.373 ~25132.392 ~ 2.514

Tuning range of VCO GHz GHz
Phase noise -108dBc/Hz | -102dBc/Hz

@1MHz @1MHz

Spurious tones N/A -40dB

Locking time About 80ps | About 140us

Table.3 2.4GHz
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