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Aim and scope of work

Topology of single HEMT cell and module

Microwave S-band AlGaN/GaN HEMTs on 1.5” bulk GaN substrates

Target single HEMT cell/module parameters

Cell Module

Gate length lg 0.3÷0.6μm -

Saturation current IDsat (VDS=5V, VGS=0V) 0.5A 2.5A

IDsat/wg 0.8A/mm -

Breakdown voltage VDSBR > 70V > 70V

VGS range -8÷0V -

Threshold voltage VP -3V -

Input capacitance CGS ≤ 0.8pF ≤ 5pF

Output capacitance CDS ≤ 0.18pF ≤ 1pF

Band up to 6GHz up to 4GHz

Output power P1dB, UDS=28V, IDQ=100mA - 12W

Small signal gain Gss 15dB 14dB

Maximum gate current IGmax 0.7mA ≤ 4mA

Thermal resistance (flange – channel) Rthj-c - 5.5oC/W

Maximum junction temperature Tj 200 oC 200 oC
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Work breakdown
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undoped SI 1-inch GaN substrates

GaN feedstock

AMMONO GaN
crystals

NH3 + mineralizer
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Highly resistive-GaN with reduced oxygen concentration (1.5 – inch) –
resistivity mapping capacitive technique, time domain 



MOVPE

Gas
system
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Characterisation :
CV, Hall, CL, 
AFM, XRD, SEM, TEM
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MBE GaN Riber Compact 21
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Packaging Laboratory
Department of Microelectronics in Kraków
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Microvawe Laboratory
Microwave and Radiolocation Engineering Division

Zakład Techniki Mikrofalowej i 
Radiolokacji Instytutu Radioelektroniki

Network analyzer: Agilent N5230A (50GHz), HP HP8720C 
(26,5 GHz), Rhode-Schwarz ZVRE (4 GHz)

Spectrum analyzer: Agilent E4407B, Anristu MS710C
Power meters: Rhode-Schwarz NRVS, Agilent E4418B
Digital oscilloscopes: Tektronix TDS2022, Agilent

DSO7054A
„On-wafer” measurement system: Cascade Microtech

M150
Thermovision camera: Fluke Ti-25
Thermal chamber: Binder
Thermal response analyzer
Software: QuickWave 3D wave simulator, Agilent ADS 

circuit simulator
„on wafer” [S] matrix measurement system
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HEMTs on highly resistive GaN substrates



Sample |S21| characteristics of GaN HEMT transistors (lg = 150 and 200 μm) fabricated
at ITE on various substrates

|S21| - Forward transmission coefficient (gain) 

ITE GaN HEMTs maximum gain

Structure layout:
Double-gate transistor lg=1μm;

Saturation current: 
IDSAT(UGS=0V, UDS=6V) up to 140mA
as a function of wg;

Operation point voltage: UDS=6V÷30V;
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HEMTs on highly resistive GaN substrates
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Conclusions & future plans

Progress according to the workplan


