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THE MILLIMETFR-WAVE BAND USER SATELLITE SIMULATOR
FOR ETS-VI EXPERRIMENTS
By
Naoto KADOWAKI, Yasuhiro TAKAHASHI, and Yoshiaki SUZUKI
The millimeter-wave band is suitable for intersatellite communications, because it has a wide

CRL has
developed a millimeter-wave band transponder for the ETS-VI project, but no other satellite has

bandwidth and it does not suffer from atmospheric attenuation in intersatellite paths.

an intersatellite communication capability in that band. Therefore, the authors developed a
The mmW-USS
consists of an antenna, high power amplifier (HPA), low noise amplifier (LNA), frequency up
convertor (U/C) and frequency down convertor (D/C). The RF frequencies is 43.0 GHz for
transmitting and 38.0 GHz for receiving. The antenna gains are 50.6 dBi at 43.0 GHz and 49.5 dBi

millimeter-wave band user satellite simulator (mmW-USS) for experiments.

at 38.0 GHz.
(TWT).

The intermediate frequency for connecting terminal equipment is 1.7 GHz.

100 MHz.
satellite communications experiment.

[#—7—F] ETS-VI

The HPA has an output of 30 watts generated by a traveling wave tube
The LNA uses GaAs MESFET and PHEMT devices to achieve noise figure of 2.23 dB.

The bandwidth 1s

This mmW-USS is also used as a hub station in a millimeter-wave band personal

U, WEREE, - v+ LalfE.

ETS-VI, millimeter-wave, Intersatellite communications, Personal communica-

tions.
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Feeder Link to mmW(1.2m)
Freq.(FL) [GHZ] 29.77
K-Outputpwr.  [dBm] 30.00
K-Feederlcss  [dB] 6.40
K-ANT diameter[m] 5.00
K-ANT gain [dB] 61.63
K-EIRP [dBm] 85.23
K-Pointing loss _ [dB] 0.50
Distance [kem] 37500.00
Pass loss [dB] 213.40
Absom. loss [dB] 0.80
F-ANT gain [dB] 46.20
F-Rx In [dBm) -83.27
F-Feeder loss [dB] 0.90
F-T sys (K] 1839.78
T ant (K] 300.00
TIna (K] 1197.30
NF Ina [dB] 7.10
F-No [dBm/Hz] -165.85
C/Nojup [dB-Hz] 82.69
F-XPDRBW  [MHz] 80.00
F in Power [dBm) -82.32
F-Rx gain [dB] 60.50
IF out Power  [dBm)] -21.82
Sig.Power [dBm)] -23.37
Noise Power [dBm] -27.03
IF cable Loss  [dB] 4.20
IF-SW Loss  [dB] 7.01
O-Xmitr In [dB] -28.83
O-Xmtr Qut [dBm] -6.83
O-Hyb Loss [dB] 3.53
0O-SSPA1In  [dBm] -10.36
O-Tx out [dBm] 27.65
Share. Loss [dB] 1.56
O-Tx Sig.Power [dBm] 26.09
O-Feeder loss [dB] 1.34
O-ANT gain [dB] 38.70
EIRP [dBm] 64.79
Freq.(ISL) [GHz] 38.00
Pass loss [dB] 215.52
Absom. loss [dB] 1.70
M-ANT dia.  [m| 1.20
M-ANT gain  [dB] 49.50
Pointingloss  [dB] 0.30
M-Feeder loss [dB] 3.50
M-Rx power [dBm] -103.23
M-T sys fK] 924.92
T ant. K] 130.00
TIna (K] 194.62
NF Ina [aB] 2.23
M-No [dBmMHz] -168.94
C/Nojdown dB-Hz 65.71
C/Nojtotal [dB-Hz] 65.63
Bit Rate 512.00
Margin [dB] 0.13

(BER:1.0 e-4)
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mmW(1.2m) to Feerder Link
Freq.(ISL) [GHz] 43.00
M-Output pwr.  [dBm] 40.00
M-Feeder loss  [dB] 3.50
M-ANT diameter [m] 1.20
M-ANT gain [dE] 50.60
M-EIRP [dBm] 87.10
M-Pointing loss __ [dE] 0.30
Distance (k] 37500.00
Pass loss [dB] 216.59
Absorp. loss [dE 2.50
O-ANT gain [dB] 40.20
O-Rx In [dBm] -892.09
O-Feeder loss  [dB] 1.55
O-T sys [K] 1350.90
T ant [K] 300.00
T Ina K] 648.42
NF Ina [dB] 5.10
0-No [dBmMHz] -167.29
C/No)up [dB-Hz] 75.21
O-XPDRBW  [MHz] 56.00
O-Rx gain [dB] 50.59
IF out Power [dBm] -37.20
Sig.Power  [dBm] -41.50
Noise Power [dBm] -39.22
IF cable Loss  [dB] 4.20
F-Tx in [dBm] -41.40
F-Tx Gain [dB] 54.30
F-Tx out [dBm] 12.90
Share. Loss [dE] 4.29
F-Tx Sig.Power [dBm] 8.60
F-Feederloss  [dB] 0.90
F-ANT gain [dB] 46.20
EIRP__ [dB] 53.90
Freq.(FL) [GHz] 19.94
Pass loss [dB] 209.92
.Ioss [dB] 0.50
K-ANT dia. [m] 5.00
K-ANT gain [dB] 59.45
Pointing loss [dE] 0.50
K-Feederloss  [dE] 0.43
K-Rx power [dBm] -97.56
K-T sys K] 374.51
T ant. [K] 51.60
T Ina [K] 265.13
NF Ina [dB] 2.82
K-No [dBmHz] -172.87
C/No)down [dB-Hz] 75.30
C/Nojtotal dB-Hz] 72.24
Bit Rate [kbps] 1024.00
Margin [dB] 3.74
(BER:1.0 e-4)
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mmW(1.2m) to/from mmW({45cm)
Freq. [GHz] 43.00 43.00
M-Output pwr.  [dBm] 23.00 30.00
M-Feeder loss  [dB] 3.50 1.50
M-ANT diameter [mi 1.20 0.45
M-ANT gain [dB] 50.60 42.60
M-EIRP [dBm] 70.10 71.10
M-Pointing loss  [dB] 0.30 0.30
Distance (k] 37500.00 37500.00
Pass loss [dB] 216.59 216.59
Absorp. loss [dB] 2.50 2.50
O-ANT gain ___ [dB] 36.70 36.70
O-Rx In [dBm] -112.59 -111.59
O-Feederloss [dB] 1.55 1.55
O-T sys K] 1350.90 1350.90
T ant (K] 300.00 300.00
T Ina (K] 648.42 648.42
NF Ina [dB] 5.10 5.10
O-No [dBmMHz]  -167.29 -167.29
C/Nojup [dB-Hz] 54 .71 55.71
O-Rx gain [dB] 77 .97 77.97
O-Rx BW [MHz] 1.35 1.35
IF out Power  [dBm] -27.16 -26.96
Sig.Power  [dBrm] -34.62 -33.62
MNoise Power [dBm] -28.02 -28.02
IF-BPF Loss [dB] 5.76 5.76
IF-sw Loss [dB] 0.23 0.23
O-Xmir In [dB] -33.15 -32.95
O-Xmtr Qut [dBm] =11.15 -10.95
O-Hybloss  [dB] 3.53 3.53
O-SSPA1In [dBm] -14.68 -14.48
O-Tx out [dBm] 27.12 27.19
Share. Loss  [dB] 7.46 6.65
0O-Tx Sig. power[dBm] 19.67 20.53
O-Feeder loss [dB] 1.34 1.34
O-ANT gain [dB] 35.70 35.70
EIRP [dBm] 54.03 54.89
Freq.(ISL) [GHz] 38.00 38.00
Pass loss [dB] 215.52 215.52
Absorp. loss [dB] 1.70 1.70
M-ANT dia. [m] 0.45 1.20
M-ANT gain  [dB] 41.50 49.50
Pointing loss  [dB] 0.30 0.30
M-Rx power [dBm] -121.99 -113.13
M-Feeder loss [dB] 0.50 3.50
M-T sys [K] 568.45 1293 44
T ant. (K] 130.00 130.00
Tlna (K] 359.23 359.23
NF Ina [dB] 3.50 3.50
M-No [dBm/Hz] -171.05 -167.48
C/No)down [dB-Hz] 49.06 54.36
C/No)total [dB-Hz] 48.02 51.97
Bit Rate [kbps] 4.80 9.60
Margin [dB] 2.80 3.75
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