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The design and performance of a millimeter-wave video transmission system using 60-
GHz band for indoor broadcasting-satellite (BS) signals transmission is presented. This sys-
tem can transmit multiple video signals such as broadcasting signals and user-oriented sig-
nals to a television set indoors. To minimize the local oscillator's frequency offset and
phase-noise effects, the system uses a remote-heterodyne scheme. Based on the concept,
the system is developed to meet required carrier-to-noise-power-ratio and 3rd-order inter-
modulation. The BS transmission was experimentally done using the transmitter and receiv-
er setup. The results are very promising and show the feasibility of the system.
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(digiltal) (digiltal) (anallog) (ana?log) (analog) (analog) (digiltal) (digital)
| | Frequ
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(b) Channel allocation.
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RF+0.15 Frequency
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(c) Frequencies of the MMW band.
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Parameters Values
BS analog BS digital
CNR at input of transmitter (CNRw) 25dB
Number of channels 4 4
Modulation FM 8PSK
Bandwidth/channel 27MHz 34.5MHz
Total power 0 10dBm
Transmitter (Local tone: [0 7dBm,
BSO IF: O 2dBm/channel)
Antenna gain 5dBi
Propacation bath Transmission distance 10m
pagation p Path loss@ Free-space 10ss 88.0dB@60GHz
Antenna gain 30dBi
. Total reception power(Pr) 0 43dBm
Receiver Noise figure 6dB
Detection thermal noise(8KTBF) 0 74.9dBm
CNRfor OO OO link (CNRzs55) 31.9dB
CNR at output of receiver (CNRoa),
CNRuw= . 1 . 24.2dB
CNR=" CNRumw
CNRusor 14dB 11dB
CNR margin 10.2dB 13.2dB
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Spl, = CIR + 10log,, {D,(N,k) +4x Dy(N,b)}  (5)

CIR = 2x(IP3 -P,,) -

10log,, {D,(N,k) + 4xD,(N,k)}  (6)
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4 000000
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ic integrated circuitt 0D 00000000 O0O0O
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Local tone (Lo) 59.010GHz
RF frequency (RF) 60.195GHz
Total power 10dBm
Local oscillators | -45dBc/Hz@5kHz
Transmitter phase noise -49dBc/Hz@10kHz
(measured value) | -80dBc/Hz@100kHz
Antenna gain 5dBi
Noise figure 6dB
Receiver | Local oscillator Unnecessary
Antenna gain 30dBi
4.1 000

g30oMMICODOOOOOODCOOOOO
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00oo00ooooooDoooooonFETO
ooooooOo0000000000000
00 DRO I Dielectric resonator oscillator(10] 0 [0 [
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Channel | Bs1 | BS3 | BSS5

BS-7 BS-9 BS11 BS-13 BS-15

Number of 3¢
order IM 3 3 3
(2-tone)

Number of 3¢
order IM 9 12 14
(3-tone)

15 15 14 12 9
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