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Activities Related to Practical Realization of GaN HEMT Products for Satellite Communication
Applications

S\ =__
1‘1,\ =
B MATSUSHITA Keiichi

FEATURE ARTICLES

B —&

W TAKAGI Kazutaka

V17 OREEEDZE AL (GaN) HEMT (High Electron Mobility Transistor : BEFBEBERN TV A4)
I, REEHDSHLShTWBE{LH) LA (GaAs) FET (Field Effect Transistor : BRMEN IV IAR) ENTEH
NENDTEETH B ELSIC, HEMTBEICK TR ERAKFENSTOND. TITHRZIE, CF (4~8GHz), X#
(8 ~12GHz), RU'KuU#H (12 ~ 18 GHz) D&REEHFD GaN HEMTHF2 717y 7 L&k, mHhENE
VORERDS, L—4RAETIEERILOLA)ZRETVSED, BERETIEHT LEERAEATVLEVDODIRIKTSHS.
ZhIZBERRISKO SN BEERFOA L NI T2RIDZD—RETH S,

SEYIE, WRELEKUFDGaAs FETEGaN HEMTICDOWTHEELIEEL, FRINANYIATRETT,
mEOKRKEIIRETHSHH GaN HEMTDIEESHHAENDEL, FIRRVENFMHETERATVEILZERLE.

ZD&ESIC, GaN HEMT 3B ERAR THLEM LR FERYZBIEDD, RBLICHT-BBAZEDH TS,

Compared with conventional gallium arsenide (GaAs) field-effect transistor (FET) products, gallium nitride (GaN) high-electron-mobility transistor
(HEMT) products offer higher output power and higher frequency characteristics.
Toshiba has developed and released a lineup of GaN HEMT products targeted at C-band (4-8 GHz), X-band (8-12 GHz), and Ku-band (12-18 GHz)

applications.

Although GaN HEMT products are in practical use for radar systems due to their high output power capability, they are not widely

accepted in the field of communication applications because the gain and efficiency of GaAs FETs is considered to be better than those of GaN
HEMTs. Through a comparison of the performance of GaN HEMT and GaAs FET products in the backoff condition for Ku-band satellite communica-
tion systems, we have confirmed that the GaN HEMT product achieves not only higher output power but also higher gain and efficiency than the GaAs
FET product. Based on this result, we are making efforts to apply GaN HEMT products to satellite communication systems.
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Input-output characteristics of X-band GaN HEMT and GaAs FET at 10 GHz

#1. X%H0OGaN HEMT & GaAs FET DO4F L
Comparison of performance of X-band GaN HEMT and GaAs FET
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Weather radar system using X-band 50 W GaN HEMT devices
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Input-output characteristics of Ku-band GaN HEMT and GaAs FET at 14 GHz
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F2. Ku®®dGaN HEMT & GaAs FET Ot LLE (BaFI6F)

Comparison of performance of Ku-band GaN HEMT and GaAs FET at power
saturation
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GaN HEMT 42.0 47.0 5.0 28 -25
GaAs FET 39.0 457 6.7 27 -25
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Comparison of performance of Ku-band GaN HEMT and GaAs FET at 7 dB
backoff
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GaN HEMT 32.0 40.0 8.0 15 -28
GaAs FET 30.5 38.0 75 8 -28
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Satellite communication system using Ku-band 50 W GaN HEMT devices
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