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240 GHz, 1.485 Gbps H|HLAlE FA HE A|2EH)

A 1.485 Gbps Wireless Video Signal Transmission
System at 240 GHz
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Abstract n this paper, a 1.485 Gbps video signal transmission system using the carrier frequency of 240 GHz
band was designed and simulated. The sub-harmonic mixer based on Schottky barrier diode was simulated in
the transmitter and receiver. Both of heterodyne and direct detection receivers were simulated for each
performance analysis. The ASK modulation was used in the transmitter and the envelop detection method was
used in the receiver. The transmitter simulation results showed that the RF output power was -11.4 dBm(73
W), when the IF input power was -3 dBm(0.5 mW) at the LO power of 7 dBm(5 mW) in sub-harmonic
mixer, which corresponds to SSB(Single Side Band) conversion loss of 8.4 dB. This value is similar to the
conversion loss of 8.0 dB(SSB) of VDI's commercial model WR3.4SHM(220~325 GHz) at 240 GHz. The
combined transmitter and receiver simulation results showed that the recovered signal waveforms were in good
agreement to the transmitted 1.485 Gbps NRZ signal.
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a2 1, 240 GHz H|C|R F& @zl
Fig. 1. Video transmission model at 240 GHz

¥ 1. 240 GHz H|C|R & A|AH M7 74
Table. 1. Design specification of video
transmission system at 240 GHz

g3 malolg 4 H|
Carrier freq., fe 240 GHz
Link distance, d 1~10 m
Modulation ASK
Data rate, Ry 1.485 Gbhps NRZ Signal
Bit Error Rate(BER) 107
Transmission BW 3 GHz ASK Modulation
Max. Tx Power, Py 50 uW -13 dBm
Free Space Loss 80/100 dB @ d=1m/10m
Antenna Gain, Gg=Grx 25 dBi Diagonal Horn
Added Lens Gain 14 dB PE lens
Implementation Loss 2 dB 7174 gk
Receiver Noise Figure 10 dB
AWGN Noise Power | -79.2 dBm | @ BW=3 GHz
_ 202 dB | @ BER=10" for
Receiver Output SNR
o1 ASK
Desired Link Margin | 5 dB ©]%F
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Saturatlz)lr;)Current 02 fA 11 pA 185 A
Series Resistance 150 19 9 99 0
(Rs)
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Capacitance (Cjo) 13 I 42 IF 8
Bulit-in
Potential (Vj) 073V 0.7V 073V
Reverse
Breakdown 7V 7V 118 V
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Figure of Merit 0.82
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Table. 5. Design specification of diagonal horn
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240 GHz, 1.485 Gbps H|C|QAIE 2M ™
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