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CMOS Inverter-based Wideband LNA in 65nm Technology
Dayang Nur Salmi Dharmiza, Mototada Oturu, Tomoya Nakajima, Satoru Tanoi, Shuhei Amakawa,

Noboru Ishihara, and Kazuya Masu

Solution Science Research Laboratory, Tokyo Institute of Technology

1 Introduction
Small-sized, low power consumption and wide-band low

noise amplifier (LNA) in RF circuits have been immensely
developed in recent years. Today, electronic devices contain
multiple RF front-end circuits for various kind of wireless
communications. We believe all wireless communications
standard below 10GHz can be covered by a single chip.
Since passive devices such as inductors and capacitances
consume large area despite of the developing scaling tech-
nology, we proposed a CMOS inverter-based LNA.
2 Wideband LNA Design

Figure 1 shows schematic of LNA circuit and fabricated
micrograph. For this design, we proposed two methods to
enhance LNA bandwidth. First, by cascading inverters with
adaptation of Cherry Hooper topology to the CMOS ampli-
fier, Miller effect is reduced and this results in wider band-
width. The effective input capacitance for the first stage is

Cin = Cgs1+Cgs2+ (Cgd1+Cgd2)[1 + (gm1+ gm2)Zx], (1)

whereZx is the input impedance of the second inverter stage
and is given approximately by

Zx ≃
1

gm3+ gm4
. (2)

Second method for bandwidth enhancement is by imple-
menting inverter feedback to the cascaded inverters. Usu-
ally, capacitance or inductive peaking technique is proposed
for broadening the bandwidth, but since inductance and ca-
pacitance size is not suitable for circuit area scalability,
we introduced an active peaking technique using scalable
CMOS inverter. With feedback inverter, the feedback is
negative at low frequency, and as the frequency becomes
higher, the feedback changes to positive.

In the end of combination of proposed design, an addi-
tional low-resistance feedback amplifier is added to pro-
vide high load impedance to the voltage amplifier and better
50Ω output matching.
3 Fabrication Results

The circuit was fabricated by using 65 nm CMOS pro-
cess. Without the output buffer, our LNA only occupies
0.0016mm2 of area with power consumption 18.2 mW from
1.2 V voltage supply.

Simulation and measured results forS -parameters and
noise figure are shown in Fig 2. and Fig. 3. Based on
our S21 characteristics, our LNA gain was about 15 dB with
frequency range from 100 MHz to 7.5 GHz. The measured
noise figure was 4.8-8.8dB, while the input third-order in-
tercept point (IIP3) was -15 dBm.

4 Conclusion
In this work, we proposed scalable LNA architecture with

smaller chip size and wider bandwidth. Our circuit has suc-
cessfully achieved wide bandwidth and considerably low
noise. For future work, we are going to investigate meth-
ods on how to improve circuit linearity and noise figure for
our designed LNA.
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Fig. 1 LNA schematic and chip micrograph
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Fig. 2 S -parameter characteristics.

N
o

is
e

 f
ig

u
re

 [
d

B
]

12

10

4

2

14

6

8

1.0 100.1
Frequency [GHz]

Sim.

Meas.

Fig. 3 Noise figure characteristics.
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