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GaN HEMT
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NEC

Pulsed output power 150W @Vd=50V
Breakdown Voltage >200V @1mA/mm

Y. Okamoto, et al.
2005 IEEE MTTS Int. Microwave Symp.

@4GHz
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Mitsubishi

@5GHz
Breakdown Voltage 160V @1mA/mm

Y. Kamo, et al.
2005 IEEE MTTS Int. Microwave Symp.

Pulsed output power 140W @Vd=40V
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XX WW FETFET (GaN)(GaN)

21.5mm 12.9mm

X W FET(GaN)

CWoutput power W @Vd= V
Breakdown Voltage > V @1mA/mm

@9.5GHz
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DARPA X
1998 Nitres (UCSB) GaN PA
2000 Cree (SiC Nitres

Cree Lighting GaN PA
Nitronex North Carolina State Univ.
RF-Nitro Hughes Electronics and Cornell Univ.

2001 Nitronex GaN on Si PA
RF-Nitro GaN PA
RF Micro Devices TRW GaAs HBT for CDMA
RF-Nitro (2001 )

2002 DARPA
WBG Technology Initiative
Microsystem Integration

2003 2004
TriQuint GaN Power Amp.
Cree ATMI (2003 )

2005 2007
Nitronix Cree RF Micro Device RFHIC L S
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EU
BRITE-EURAM MIGHT-Project
ESPRIT

Marconi Thomas Swan Thomson CSF
CNRS Infineon Daimler-Chrysler
Pico iga International,

Nottingham ,
Ghent IMEC
Ulm , Fraunhofer Institute

Ka
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Evaluation of Substrate Quality

Improving an epitaxial layer qualityImproving an epitaxial layer quality
is critically important to realize target devicesis critically important to realize target devices

Surface morphology ofSurface morphology of epiepi HEMTsHEMTs
on 2 inch epitaxial wafer imageon 2 inch epitaxial wafer image

Microscope Image ofMicroscope Image of
concentrated defect areaconcentrated defect area

SuperimposedSuperimposed
fabricated devicefabricated device

Defects concentrated area A and BDefects concentrated area A and B
GateGate leakage current devices areleakage current devices are
shown in square.shown in square.

Box plot of gate leakage current comparing A,Box plot of gate leakage current comparing A,
BB area and other areaarea and other area

Presented byPresented by
K. Matsushita, et al. (Toshiba Corp)K. Matsushita, et al. (Toshiba Corp)

atat
COMPOUND SEMICONDUCTOR MANTECHCOMPOUND SEMICONDUCTOR MANTECH
2005 International Conference on Compound2005 International Conference on Compound
Semiconductor MANufacturing TECHnologySemiconductor MANufacturing TECHnology

New Orleans, Louisiana, U.S.A.New Orleans, Louisiana, U.S.A.
April 11April 11--14, 200514, 2005

35

20070816-1



36

20070816-1

Vd_stress70V
Vd_stress100V
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Pentium4

110 W/cm2 3800 W/cm2

80 W/cm24 W/cm2

GaN
3800W/cm2

W/cm2

C 70W
600W/cm2

1300W/cm2
110W/cm2
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44 8GHz8GHz 100W100W

X/KuX/Ku 88 18GHz18GHz 50W50W
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2GHz

GaNGaN
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Input/Output characteristics of the
90W FET

49.6dBm(91W)49.6dBm(91W)

40.5%40.5%
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90W GaAs FET

→64pcs in final stage
for 3.5kW Transmitter

C-Band 500W SSPA
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57.49dBm(561W)57.49dBm(561W)

15.1%15.1%
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>57dBm(500W)>57dBm(500W)
@5.2@5.2 5.4GHz5.4GHz
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SmallerSmaller
MoreMore reliablereliable
Reduced occupied frequencyReduced occupied frequency
bandwidthbandwidth

19inch19inch 22 19inch19inch 11
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C WFET

X WFET

WFET
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XX WFETWFET TGI8596TGI8596--50)50)

FEATURES
� HIGH POWER � BROAD BAND INTERNALLY MATCHED HEMT

P o u t= 4 7 .0 dB m at P in= 4 1 .0d B m HERMETICALLY SEALED PACKAGE
� HIGH GAIN

G L= 9 .0 dB a t 8 .5G H z to 9 .6G H z
RF PERFORMANCE SPECIFICATIONS ( Ta= 25°C )

CHARACTERISTICS SYMBOL CONDITIONS UNIT MIN. TYP. MAX.
O utp u t P o w er a t P in= 41 dB m P o ut d B m 4 6 .0 4 7 .0

L in er G a in G L d B 8 .0 9 .0

D ra in C urren t ID S 1 A 4 .5 T B D

G a in F la tn ess Δ G d B ± 0.8

P o w e r A dd ed E ffic ie ncy η add

V D S = 24 V
f = 8 .5 to 9 .6G H z

% 3 5

C ha nne l T em pera tu re R ise Δ T ch (V D S X ID S + P in – P out)X R th(c-c)
°C 1 10

PACKAGE OUTLINE ( 7- AA04A )

Unit in mm

 Gate

 Source

 Drain

HANDLING PRECAUTIONS FOR PACKAGE MODEL

S o ld e ring iro n sho u ld b e g ro un de d a nd the op e ra ting tim e sh ou ld no t e xce ed 10 se co nd s a t 26 0 °C .
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214mm 450mm 153mm

DC48V

5dBNF

W

X 500MHz

(11(11

150mm 150mm 45mm

+35V -5V

25dB

250W

X 500MHz
GaN
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C WFET
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