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High frequency noise characterisation of graphene field-effect
transistors at different temperatures
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Graphene is a promising material for high frequency electronics applications thanks to its intrinsically
high carrier mobility and velocity, and graphene transistors are continuously pushed toward higher
operating frequencies [1]. For high frequency low noise amplifiers, it is important to evaluate the noise
parameters of the graphene field-effect transistors (GFETSs). In this work, we present the noise
performance of the GFETs made of chemical vapour deposition (CVD) in the frequency and temperature
ranges of 2-18 GHz and -60-25 °C. The noise figure with 50 Q impedance termination (Fsq) was
measured using the cold-source method and then the minimum noise figure (Fmin) was estimated using
the Pospieszalski’s noise model [2, 3]. In Fig. 1 and Fig. 2, the Fmin of a GFET with a gate length of 0.5
pm as a function of the frequency (f) and drain voltage (Vaq) at different temperatures are shown. This
GFET revealed maximum frequency of oscillation (fmax) of 18 and 21 GHz at 25 and -60 °C, respectively.
It can be seen from Fig. 1, that the Fnin at 8 GHz is approx. 2 dB lower than that of the previously
published CVD GFETs and comparable with that of the best published SiC GFETs [4, 5]. The Fmin
decreases significantly with temperature down to 0.3 dB at 8 GHz, competing with Si CMOS [6]. It can
be seen from Fig. 2, that Fnin decreases with the Vq and saturates above approx. 1 V, where GFETs
operate in the velocity saturation mode [1]. Analysis of the dependences allows for further development
of the GFETSs for advanced low noise amplifiers.

I 80°C| ' ' 35 :
« 45 . ——2GHz
25°C 31 -+ BGHz |1
41« 25°C 10GHz
2.5 —— 14GHz|
=3 . ’ g . 18GHz |
o W =
T £
3 , £ I |
Ll.Ez- L ] " 1.5
. §¥ ﬁ‘,? * i I , 0 M M L 1
0 . 0 " 2 04 06 08 1 12 14
f (GHz) vV (V)

Fig. 2. Fmin vVersus drain voltage at temperature
of -60°C for different frequencies (2, 6, 10, 14
and 18 GHz) at gate voltage of 0.5 V.

Fig. 1. Fmin versus frequency at different
temperatures (-60, -45, -25 and 25 °C), gate
voltage of 0.5 V and drain voltage of -1.4 V.
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