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In 1997, the IEEE Microwave and Millimeter-Wave Monolithic Circuits
(MMWMC) Symposium was turned into the IEEE RFIC Symposium with
an expanded focus into silicon-based circuits.

2021 was our 25t symposium and 2022 marks 25 years from our first
symposium, coincidentally also held in Denver.

Happy Anniversary, RFIC!!
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Message in Printed Digest from 1997 General Chair, Louis C.T. Liu Lou;suu

On behalf of the Steering Committee, | would like to welcome you to the 1997 IEEE Radio Frequency Integrated Circuits (RFIC) Symposium. This
new and exciting Symposium expands from our previous Microwave & Millimeter-wave Monolithic Circuits (MMWMC) Symposium. The MMWMC
Symposium was created in 1982 to provide focused forum for emerging MMIC technology. For the past 15 years, this Symposium encouraged the
rapid advancement of the technology and facilitated its application in DoD and commercial systems. Today, approximately half of all papers
presented during Microwave Week are related to the monolithic technology. We are very pleased that the MMWMC Symposium has served our
society and membership well and has made significant impact on our technology development.

After observing the technology and business changes in the wireless industry and the high-volume production community, the Steering
Committee began to implement the re-focus of the Symposium two years ago. The feedback we received from previous attendees and our
membership is that there is a need for more emphasis on Si and GaAs RFICs for commercial applications. With all of this input taken into account,
we decided to expand the MMWMC Symposium in several ways: to cover both Si ad GaAs technology instead of GaAs only, to provide the high
volume and low-cost technique emphasis, and to include both R&D and production development.

To reflect this expansion of the Symposium’s scope, we changed the symposium name to Radio Frequency Integrated Circuits (RFIC) Symposium.
We expect to bring you the newest developments in highly integrated ICs; ICs for wireless communications, GPS and automotive radars; Si bipolar,
CMQOS, BiCMOS and GaAs design techniques; design for manufacturability and RFIC packaging.

This is the first year of the RFIC Symposium. | hope that you will hear the presentations of many interesting papers and learn new technology
from the technical sessions, Sunday Workshop and Monday Panel Session. | also hope that you will meet many new friends. To ensure the
continued success of the symposium, | would like to receive your feedback on areas that we can improve. If you like this Symposium, please tell
your colleagues and invite them to attend and submit a paper. | look forward to seeing you in Denver.


https://urldefense.com/v3/__https:/ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=598727__;!!LUcoR2A!b4A6YlOQe7xYs015bwlmTRsqOaV2la5zu91kKJylxkmw3WGSw8yV61x00TljEOZtwyrsOQ$
https://urldefense.com/v3/__https:/ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=598727__;!!LUcoR2A!b4A6YlOQe7xYs015bwlmTRsqOaV2la5zu91kKJylxkmw3WGSw8yV61x00TljEOZtwyrsOQ$
https://urldefense.com/v3/__https:/ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=598727__;!!LUcoR2A!b4A6YlOQe7xYs015bwlmTRsqOaV2la5zu91kKJylxkmw3WGSw8yV61x00TljEOZtwyrsOQ$

RFIC Symposium’s Beginnings

Background: The predecessor to RFIC conference was MMWMC. This conference attendees and papers presented were mostly from
defense-related institutions, DOD, NRL, etc. | have been a member of the TPC/steering committee of this conference since late 1980. As
the DOD funding decreased, the paper submissions and attendance decreased year over year. The attendance number was stagnant
around 400 for several years.
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| personally was researching/publishing in low power RFIC circuits (based on GaAs, InP etc.) At the same time, | have been monitoring
the advancement of Silicon technologies. Silicon IC designers started moving from digital/analog designs to RF IC designs and their paper o
submissions were mostly to ISSSC. The number of silicon RF papers were increasing in ISSSC over the years. This bothered me since | Vijay Nair
considered MTT was the home of RF, microwave, and mmWave. The word ‘monolithic’ was not as impactful as integrated circuits.

Since | was slated to be the TPC chair in 1997, | made a presentation to 1996 ADCOM proposing to change the name and focus on RF integrated circuits.
The presentation included the data showing the decreasing numbers in papers/attendance to MMWMC and increasing submissions of RF IC papers to
ISSCC. | argued that this area should be under the MTT Charter. The time was ripe and if we did not act, we were likely to lose it forever. There were
discussions on pros and cons and about merging to IMS to have just one conference. | again pointed out that Silicon designers usually do not submit
papers to IMS since it has NO focus on RF silicon ICs. If merged with IMS, it would lose the focus on this emerging technology.

ADCOM approved to change of focus and the name in June 1996 meeting. For me RFIC name made the most sense.

The Launch of RFIC : Since | was the only one in the steering committee from a commercial company (Motorola), | took the lead in this new endeavor. Dr.
Mahesh Kumar and Dr. Luis Lu were from DOD related companies. | invited a few RFIC leaders like Sayfe Kiaei and Natalino Camilleri to join the
TPC/steering committee. Louis designed the RFIC Logo. We solicited a few invited speakers from the RFIC field who did not attend IMS. We aggressively
pushed the RFIC call for papers to technologists beyond the usual database IMS had. The positive response we received was astonishing! The
attendance doubled in 1997 (from 350 or so in 1996 to over 700 in 1997).

The ‘rest is history’ : In my opinion, this conference has been a huge success! It attracted more RFICs designers to participate and present papers at this

conference. Lot of commercial companies from US and abroad started participating in the conference and in the exhibits. | thank the steering committee
from 1997 to the present for making this conference an excellent one.




D))

£
L)

About the Name and Logo

=
=
S

Who came up with the acronym for RFIC?

“I made a presentation to 1996 ADCOM proposing to change the name and focus on RF integrated circuits.
ADCOM approved to change the focus and the name in June 1996. The word ‘monolithic’ was not as impactful
as ‘integrated circuits. For me, the RFIC name made the most sense.” [Vijay Nair]

“The ‘RFIC’ division was started at Motorola in 1990. People like Vijay and Lovelace were on the committee
when the change was made, and this is why | attribute the name to come from Motorola.” [Natalino Camilleri]

What was the thought process in designing the original RFIC logo?

“We wanted the new RFIC logo to reflect the expanded RFIC technology. A logo that was simple, eye catching,
easy to remember, and easy to use in stationeries. After a few iterations, the final logo had the following:

* The EM wave is a connector for all frequency bands

* Used our traditional blue background, and with the white lines to have a strong contrast
so that it was easy to be recognized afar.

* The straight rectangle lines around the waves show the precision of engineering required
in this technology.”

[Louis C.T. Liu]

Louis Liu
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When Did RFIC “Take Off”?

Silicon transformation to RF? When did that get traction?
Was this related to when spiral inductors had Q-factor>1 and were
reproducible?

“Starting in the late 90’s and early 2000’s. In my view, there was a transition away from GaAs to Si,
largely driven by lower cost and higher levels of integration.” [Joe Staudinger]
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“In 1990 both Motorola and Bell-Labs-Agere had inductors on silicon working in RFICs. With regular

1 to 2um metal you could get Q of 5. When the University papers came in they sent a barrage of

inductor papers. The people in industry never thought you can publish a paper about a spiral inductor.

At the time the GaAs people argued that the inductors on Silicon were bad because of the substrate

and not the metal. The shift to thick metal came when Steven Dow (friend of David Lovelace) from

Motorola proposed using 25um Bump metal to make inductors, and was the first to achieve a Q of 20. 20 —
The rest is history and the CMOS foundries started offering top thick metal.” [Natalino Camilleri] D

. . » L (measured}
15 4 ------ Q (simulated) | 60
« Q(measured)

From: M. Danesh, RFIC 1998.

“When the spiral inductor on silicon can achieve a reasonable Q to make the circuits work, it took off.
When | was a graduate student at UCLA working for Prof. Itoh (early 1990s), | helped a student from
Prof. Abidi's group to design and simulate their spiral inductor on silicon. When | started working on
silicon RFIC, the key focus was also the on-chip inductor, trying to push for high Q to replace off-chip .
inductors. | published a paper at the 1998 RFIC Symposium, reporting Q reaching 37.5 at 1 GHz on high o 1z 3 4 s
resistivity silicon substrate (a proprietary substrate made in Bell Labs). Many RFIC designers who came Frequency (GH2)

from analog IC background said the ability to have on-chip inductors changed the way they designed Fg. 3 f;f;'g;‘;g;ﬁ;f;fm of the high-Q
circuits and enabled them to get into ‘RF’.  [Jenshan Lin]

Inductance (nH)
=
&
Qualifity Factor

From: J. Lin, RFIC 1998.
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What are some of the key highlight benchmarks that RFIC has contributed e
throughout the 25 years?

BiCMOS to just CMOS. The IBM-ADI (Jim Moniz- Christian Kermarrec) guys were pushing BICMOS. BiCMOS was also
big at Motorola, Rockwell-Conexant-Skyworks, Agere, Siemens, etc. We had several lunch Panel sessions arguing
about BiCMOS vs. CMOS, Christian Kermarrec from ADI was a proponent of BICMOS for 10 years. Then | invited him i i et
to a Plenary session in 2002 and he made a switch and told everyone "BiCMOQOS is over, CMOS wins" You can do the
same thing in CMOS cheaper and more integrated.” [Natilino Camilleri]

“Innovation is incremental, and it is difficult to get big shifts. The one major shift that | remember was the move from ‘

“I would say that around 1997 was a transition from largely military / DoD to more emphasis on commercial. The
MMWMC was largely focused on GaAs technology with strong connection to DoD and military apps. At that time,
cellular was still very young, but gaining papers. The trend continues to this day where nearly all the papers are
commercial and/or academic, and [have migrated] from IlI-V to Si based content. Cellular (both handset and
infrastructure) were strong drivers in the directional change to RFIC.” [Joe Staudinger]

“1 think we can use LNA noise figure, VCO phase noise, PA output power, PAE, etc. as benchmarks to show how the
RFIC key performance parameters had been improved over the years. Certainly, those numbers depend on
frequencies. Another simple benchmark is the highest operating frequency of RFIC that eventually got into THz range,
which | used in my lecture to tell students that RF covers THz and RFIC covers THz IC.” [Jenshan Lin]

Jenshan Lin
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“RFIC was successful because of all the growth in the cellular business, all the early pioneers came
from the cellular business, all the TPC members were from companies in the business. Back then,
companies actually paid their employees to publish. RFIC Symp. was the hotbed of RFIC innovation - 5
exchange. As the industry became more competitive, people from industry started getting sensitive ‘
with the information and some papers were like data sheets. The committee did not like this and then ”

more people from academia were invited because they were able to speak more freely.”
[Natalino Camilleri]

Natalino Camilleri

“Another aspect to RFIC’s success was moving the TPC meeting to being co-located with ISSCC. This
engaged more members of the SSCC into RFIC. The RFIC Symposium is unique in that it is the only
conference to bridge both the solid-state circuits and microwave theory societies (SSCS and MTTS).”
[Larry Kushner]

“The rapid development and application of the IC technology in the past 25 years has greatly
impacted our lives in a way that we never could have imagined. The RFIC Symposium has provided
an important forum in facilitating this change. It is so gratifying to see many of our colleagues have
been thriving in both the technology development and business successes in RFIC-related fields.”
[Louis Liu] Louis Liu
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RFIC Committees in the Early Years

1997 — The first RFIC Steering Committee 1998 — Technical Program Committee
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Back row: I. Bahl, J. Schellenberg, E. Cohen, M. Calcatera, E. Strid, H.-C. Huang, D. Williams Back row: M. Ravel, A. Adar, R. Kagiwada, L. Liu, M. Kumar, J. Mandal, F. Ali, C. Kermarrec. S. Kiaei, T. Tewksbury, V. Nair
Front row: R. Kagiwada, F. Ali, V. Nair, L. Liu, C. Kermarrec, M. Kumar, T. Tokumitsu Front row: N. Camilleri, I. Bahl, E. Cohen, T. Tokumitsu, L. Larson, J.Moniz, D. Lovelace, H.-C. Huang

2002 — Steering Committee 2001 — Technical Program Committee

Back row: E. Reese, L. Boglione, D. Lovelace, K. Ashby, S. Lloyd Back row: K. Ashby, S. Lloyd, S. Heinan, Y. Deval, D. Lovelace, K. Kobayashi, N. Camilleria, B. Thompson
Middle row: N. Camilleria, R. Kagiwada, F. Ali, S. Kiaei, J. Staudinger Front row: S. Kiaei, R. Kagiwada, L. Liu, J. Staudinger, A. Jerng, J. Mondal, A. Gupta, F. Ali, V. Nair
Front row:, V. Nair, L. Liu, M. Kumar, T. Quach, J. Lin Not shown: D. Allstot, T. Cho, J. Choma, S. Embabi, I. Galton, R. Harjani, B. Kohn, M. Kumar, D. Ngo
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Today’s RFIC Symposium in 2022
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Message from 2022 General Chair and TPC Chairs

The IEEE RFIC Symposium (RFIC) is the premier annual forum focused exclusively on presenting the latest
research results in radio frequency (RF), mmWave, and wireless integrated circuits. RFIC is part of the ~ Osama Shanaa Donald Lie and Danilo Manstretta
International Microwave Symposium Week, the world’s largest RF & microwave technical convention. 2022 General Chair 2022 TPC Chair and Vice-Chair

We are excited to see a very healthy RFIC paper submission this year, which has rebounded back to the pre-pandemic era level and with a 47%
increase from 2021. The technical papers will be presented through parallel sessions. Our sessions include topics spanning from highly integrated
wireless systems-on-chip and low-power radios to detailed publications on new power amplifiers, voltage-controlled oscillators, and front-end
circuitry. As the 5G market heats up, increasingly more mmWave content is being published at RFIC, as well as sub-THz papers targeting future 6G.

TODAY, the RFIC Symposium has an expanded scope that includes RF Systems and Applications related to novel applications of RFICs at the systems
level. This reflects the fact that more research challenges are being addressed at higher levels through new architectures, new usage models, new
calibration techniques, and new integration approaches.

This is represented by our rich technical paper sessions, 13 workshops and one technical lecture that cover a wide range of advanced topics in RFIC
technology, including: digitally intensive PAs and transmitters; mmWave and THz systems for imaging, spectroscopy and radar; wideband and high
efficiency mm-Wave CMOS PA Design for 5G; human-body communications; recent developments in sub-6 GHz PAs and front-end modules;
mmWave design challenges and solutions for 6G; wireless proximity communication; toward Tbps optical and wireline transceivers; system design
for advanced radios; advanced interference mitigation; large-scale antenna arrays; micro and nano technologies challenges for 6G; and emerging
cryogenic techniques for quantum information processing.

On behalf of the RFIC Steering and Executive Committees, we welcome you to join us at the 2022 RFIC Symposium in Denver Colorado. Please visit
the RFIC 2022 website (http://rfic-ieee.org/) for more details and updates.



http://rfic-ieee.org/
http://rfic-ieee.org/
http://rfic-ieee.org/
http://rfic-ieee.org/
http://rfic-ieee.org/
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http://rfic-ieee.org/
http://rfic-ieee.org/
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RFIC Symposium VCOs: Then and Now
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* 1997 — Low phase noise Ka-band « 2020 — A 24.5-t0-28.3GHz Multi-LC-
VCOs using InGaP/GaAs HBTs and Tank Fully-Differential VCO

coplanar waveguide
[Guo et al., RFIC 2020]

[Heins et al., RFIC 1997]




D))
A
L
@

Symposium PAs: Then and Now
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FigUI'C 2. Slmpliﬁed POWCI‘ Ampliﬁer Fig. 3. Top-level schematic of the two-stage Doherty PA architecture.

R1

C6

¢ 1998 — A 3.4V, 1 watt cellular DAMPS e 2021 — A 24.5-29.5GHz Broadband Parallel-to-

GaAs MESFET power amplifier with 50% Series Combined Compact Doherty Power
efficiency Amplifier in 28-nm Bulk CMQOS for 5G

Applications
[Taylor, RFIC 1998]

[Kim et al., RFIC 2021]




D))

£
L)

RFIC Symposium LNAs: Then and Now
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Fig. 1. Simplified schematic of the LNA.

* 1997 — A 5.8-GHz 1-V low-noise amplifier in * 2021 - A 22.2-43 GHz Gate-Drain
SiGe bipolar technology Mutually Induced Feedback Low Noise

Amplifier in 28-nm CMOS

[Soyuer et al., RFIC 1997]
[Ershadi et al., RFIC 2021]
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RFIC Symposium Transceivers: Then and Now
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Open loop modulation
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Figure 1: DECT radio block diagram of the 2nd generation chip set. Fig. 2. Schematic of multi-band transmitter chain with switchable transformer and tunable L.C-tank.

* 1997 — An integrated bipolar « 2021 — A Sub-6GHz 5G New Radio Multi-
transmitter for DECT Band Transmitter with a Switchable

Transformer in 14nm FinFET CMOS
[Heinen et al., RFIC 1997]

[Jung et al., RFIC 2021]
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RFIC Symposium mmWave: Then and Now
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* 1997 — A V-band GaAs MMIC chip set « 2021 - A 77 GHz 8Rx3Tx transceiver for 250 m

on a highly reliable WSi/Au refractory long range automotive radar in 40 nm CMOS

gate process
[Mizoe et al., 1997 RFIC]

technology
[Usugi et al., 2020 RFIC]
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HEMT-HBT Ka-band VCO-Mixer With Active Tunable HEMT Resonal tor
HEMT Tunable HEMT HBT
Active Inductor Cascode Mixer
X X =
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HEMT-HBT VCO
Q, Q3 =2x 10 QED HBTs

Q2 =1x 10 SED HBT
M1 = 0.2 x 150 pm2 HEMT
M2, M3 = 0.2 x 200 pm2 HEMT

HBT
2um SABM HBTs
f= 23 GHz
fmax = 50 GHz

85 nm n* InGaAs contact

RFIC Symposium mmWave: Then and Now

HEMT-HBT VCO
A

 2.3mm

RR

°“5 !.;i‘ (’k‘lﬁ "W
IF-1&Q(H)

Common-source

0.2 pm gate length HEMTs

W: 30x1um; Cn: 7fF

180 nm n* AGaAs emitter
140 nm p* GaAs base

Fja%ﬁ 1l

|!0|I1m
‘ ’ GIA!;

/ 700 nm n” GaAs collector
’ 600 nm n* GaAs subcollector

e 1997 —A Monolithically Integrated GaAs HBT

and HEMT Multi-Function mmWave RFIC

[K.W. Kobayashi et al., 1997 RFIC]

[C. Wang and G. Rebeiz, 2021 RFIC]
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2021 — A 22nm FDSOI 2-Channel G-band
Multi-Function Receiver RFIC
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Louis Liu Vijay Nair C. Kermarrec Fazal Ali David Lovelace Sayfe Kiaei Natalino Camilleri| Stephen Lloyd Joe Staudinger
1997, Denver 1998, Baltimore 1999, Anaheim 2000, Boston 2001, Phoenix 2002, Seattle 2003, Philadelphia| 2004, Ft. Worth | 2005, Long Beach

Stefan Heinen Luciano Boglione Jenshan Lin Tina Quach Yann Deval David Ngo Albert Jerng Chris Rudell Larry Kushner
2006, San Fran. 2007, Honolulu 2008, Atlanta 2009, Boston 2010, Anaheim 2011, Baltimore 2012, Montreal 2013, Seattle 2014, Tampa

.\ __

Bertan Bakkaloglu Albert Wang Kevin Kobayashi | Walid Ali-Ahmad | Stefano Pellerano | Waleed Khalil Brian Floyd Osama Shana’a Donald Lie
2015, Phoenix 2016, San Fran. 2017, Honolulu [2018, Philadelphia 2019, Boston 2020, Los Angeles 2021, Atlanta 2022, Denver 2023, San Diego
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RMO3C-3 Hawa

300
/ V Submissions

A 77GHz 4-Channel Automotive Radar Transceiver in SiGe

H. P. Forstner™!, H Kmpp . Jager™, E. Kolmhofer”, J. Platz*, F. Starzer™ M. Treml”
A. Schinko™, G. Blrschku:’ J Bock’', K. Aufinger”’, R. Lachner”, T. Meister”', H. Schifer”’,
D. Lukashevich®, S Boguth®', A. Fischer™, F. Reininger’’, L. Maurer™, J. Minichshofer™.
D. Steinbuch™

*! Infineon Technologies AG, Am Campeon 1-12, D-85579 Neubiberg, Germany
* DICE GmbH, Freistacdter Strabe 400, A-4040 Linz, Austria
** Christian Doppler Laboratory for Integrated Circuits, Altenberger StraBe 69, A-4040 Linz, Austria
* Robert Bosch GmbH, Daimlerstr. 6, 71229 Leonberg, Germany

250 Hawaii

MO1C-1

200

Design Considerations for CMOS Low-Noise Amplifiers'

David 1. Allstot, Xiaoyong Li, and Sudip Shekhar
Dept. of Electrical Engincering, Univ. of Washington, Seattle, WA 98195-2500

bt A low wloe ampie v s aeivestge o CGLNA _exlibits swperior performance 1o _is
8 CMOS RF reccive ly d i counterpart and outperforms

€5 the CS-LNA configuration ai higher RF frequencies.
(Note: Although not described herein, implementations of
the g boosied technique are also possible using other
passive coupling networks such as inductors, ete.) The
paper i orpanized as follows: Section 1l compares the
basic CS-LNA and CG-LNA topologies in terms of gain,
noise figure, inpul matching sccuracy, etc. Section. 111
describes the general g, -boosted technique and presents
pir results that confirm its advantages. Conclusions are given
mm g, the cr;L'V\ fopogy i wiracin for ulore i Secton V.

150

Accepte

100

RMO4C-

A Wide-Range VCO with Optimum Temperature Adaptive Tuning

Behzad Sacidi', Joshua Cho’, Georgi Taskov?, and Aaron Paff®

50

'Marvell Semiconductor, Aliso Vicjo, CA 92656;  *Skyworks Solutions, Inc., Irvine, CA 92617

Abstract — This paper presents an integrated wide-range is a function of temperature which resembles the inverse
VCO with a modified tuning scheme to deal with VCO  function of VCO finc-tune characteristic. This guarantees
l;:qucm'_\ drift over lcmpe\l:u:;". In u:n appm»:h- ﬂnﬂn: that, regardless of coarse-tune temperature. PL
the coarse-tune operation, VCO tune voltage is a function o Jocked despite as high VCO tempe
temperature such that it resembles the inverse function of s Bt odadia o
VCO fine-tune characteristic. Without degrading VCO VCO fine-tune ran Since this is the maximum frequency

range VCO can cover without coarse-tune recalibration,

emperature adaptive tuning
the proposed approach is the optimum tuning scheme to
deal with VCO temperature frequency drift. It

h p i x
YCO gain cn ed sig: > making VO way to design a wide-range VCO with a small gain, making
ritiry sy e VCO robust 1o PLL tne voltage noise and spurs. The
E 3Hz, PLL rems ite 45 proposed scheme is implemented in the RX VCO of [1],
frequency drift of VCO over [-30°C, 85°C). Using an on-chip This note is organized as follows. The tuning process of
L : \

inductor, VCO covers lmm ll 10 4.60GHz, brhk\lll:: a wide-rany 0 is briefly reviewed in Section II. The
-138.0dBc/Hz phase noise.
hnl 8 tm Trom 160Y supply in 30 CMC
—  Wide-range VCO, VCO temperature
rm.unm i, VCO ine-tune  on-<hip inductor, PLL

RFIC Submissions / Accepted

aves the

proposed optimum temperature adaptive tuning, the main
contribution of this paper, is presented in Scction 11l
Design, circuit_ implementation and Lab  measurement

results are described in Section IV. The conclusions are
summarized in Section V.




Top Papers By Citation and By Year

: M. Soyuer, J. Plouchart, H. Ainspan and J. Burghartz, "A 5.8-GHz 1-V low-noise amplifier in SiGe bipolar technology”. Sub 6GHz

: M. Danesh, J. R. Long, R. A. Hadaway and D. L. Harame, "A Q-factor enhancement technique for MMIC inductors".
5G and Ka-band

:D. L. Ingram et al., "A 427 mW, 20% compact W-band InP HEMT MMIC power amplifier".

:J. . Plouchart, H. Ainspan, M. Soyuer and A. Ruehli, "A fully-monolithic SiGe differential voltage-controlled oscillator for 5 GHz wireless applications". V-band and W-band

: R. Lucero, W. Qutteneh, A. Pavio, D. Meyers and J. Estes, "Design of an LTCC switch diplexer front-end module for GSM/DCS/PCS applications". Above 100 GHz

: T. Fowler, et al., "Efficiency improvement techniques at low power levels for linear COMA and WCDMA power amplifiers".

: A. K. Ezzeddine and H. C. Huang, "The high voltage/high power FET (HiVP)".

: D. J. Allstot, Xiaoyong Li and S. Shekhar, "Design considerations for CMOS low-noise amplifiers".

: P. Cruise et al., "A digital-to-RF-amplitude converter for GSM/GPRS/EDGE in 90-nm digital CMOS".

: T. Yao, M. Gordon, K. Yau, M. T. Yang and S. P. Voinigescu, "60-GHz PA and LNA in 90-nm RF-CMOS*“.

:N. Tran, B. Lee and J. -W. Lee, "Development of Long-Range UHF-band RFID Tag chip Using Schottky Diodes in Standard CMOS Technology".

: H. P. Forstner et al., "A 77GHz 4-channel automotive radar transceiver in SiGe".

: M. Tsai and A. Natarajan, "60GHz passive and active RF-path phase shifters in silicon".

: A. Ghaffari, E. A. M. Klumperink and B. Nauta, "A differential 4-path highly linear widely tunable on-chip band-pass filter".

: H. Sherry et al., "Lens-integrated THz imaging arrays in 65nm CMOS technologies".

: H. Knapp et al., "Three-channel 77 GHz automotive radar transmitter in plastic package".

: A. Valdes-Garcia et al., "A fully-integrated dual-polarization 16-element W-band phased-array transceiver in SiGe BiCMOS".
:Y. Yang, S. Zihir, H. Lin, O. Inac, W. Shin and G. M. Rebeiz, "A 155 GHz 20 Gbit/s QPSK transceiver in 45nm CMOS".

: S. Shahramian, M. J. Holyoak and Y. Baeyens, "A 16-element W-band phased array transceiver chipset with flip-chip PCB integrated antennas for multi-gigabit data links".

:'Y. Tousi and A. Valdes-Garcia, "A Ka-band digitally-controlled phase shifter with sub-degree phase precision".

: K. Kibaroglu, M. Sayginer and G. M. Rebeiz, "An ultra low-cost 32-element 28 GHz phased-array transceiver with 41 dBm EIRP and 1.0-1.6 Gbps 16-QAM link at 300m".

:S.N.Ong et al., "A 22nm FDSOI Technology Optimized for RF/mmWave Applications”.

:A. G. Roy et al., "A 37-40 GHz Phased Array Front-end with Dual Polarization for 5G MIMO Beamforming Applications".

: A. Singh et al., "A D-Band Radio-on-Glass Module for Spectrally-Efficient and Low-Cost Wireless Backhaul".

X. Tang, J. Nguyen, G. Mangraviti, Z. Zong and P. Wambacq, "A 140 GHz T/R Front-End Module in 22 nm FD-SOI CMOS"




RFIC Symp Top 10 Papers (sorted by paper citations)

1. H. P. Forstner et al., "A 77GHz 4-channel automotive radar transceiver in SiGe,” 2008. Sub 6GHz

5G and Ka-band

2. D. J. Allstot, X. Li and S. Shekhar, "Design considerations for CMOS low-noise amplifiers,” 2004. V-band and W-band
Above 100 GHz

3. A. K. Ezzeddine and H. C. Huang, "The high voltage/high power FET (HiVP),” 2003.

4. T. Yao, M. Gordon, K. Yau, M. T. Yang and S. P. Voinigescu, "60-GHz PA and LNA in 90-nm RF-CMQS,” 2006.

5. P. Cruise et al., "A digital-to-RF-amplitude converter for GSM/GPRS/EDGE in 90-nm digital CMOS," 2005.

6. U. R. Pfeiffer, S. K. Reynolds and B. A. Floyd, "A 77 GHz SiGe power amplifier for ... automotive radar systems," 2004.

7. R.-C. Liu, K.-L. Deng and H. Wang, "A 0.6-22-GHz broadband CMOS distributed amplifier," 2003.

8. T. Fowler, et al., "Efficiency improvement techniques at low power levels for linear CDMA and WCDMA power amplifiers," 2002.

9.S. Emami, C. H. Doan, A. M. Niknejad and R. W. Brodersen, "A 60-GHz down-converting CMOS single-gate mixer," 2005.

10. N. Tran, B. Lee and J. -W. Lee, "Development of long-range UHF-band RFID tag chip using Schottky diodes ...," 2007.




RFIC Symp. Top 10 Papers (sorted by full text views)

1. B. Saeidi, J. Cho, G. Taskov and A. Paff, "A wide-range VCO with optimum temperature adaptive tuning," 2010.

2.H.-T.Kim et al., "A 28GHz CMOS direct conversion transceiver with packaged antenna arrays for 5G cellular system," 2017.
3. D. J. Allstot, Xiaoyong Li and S. Shekhar, "Design considerations for CMOS low-noise amplifiers," 2004.

4.Y. Tousi and A. Valdes-Garcia, "A Ka-band digitally-controlled phase shifter with sub-degree phase precision," 2016.

5. M. Tsai and A. Natarajan, "60GHz passive and active RF-path phase shifters in silicon," 20089.

6. K. Kibaroglu, M. Sayginer and G. M. Rebeiz, "An ultra low-cost 32-element 28 GHz phased-array transceiver...," 2017.

7.Y. Zhang and P. Reynaert, "A high-efficiency linear power amplifier for 28GHz mobile communications in 40nm CMOQS," 2017.
8. T. Lee and S. Lee, "Modeling of SOI FET for RF switch applications," 2010.

9.Y. Zhou, G. Huang, S. Nam and B.-S. Kim, "A novel wide-band envelope detector," 2008.

10. C. Jeong, D. Choi and C. Yoo, "A fast AFC scheme for phase-locked loop (PLL) frequency synthesizer," 20089.
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2021:
ST Micro.

2020:
Nokia Bell Labs

2019:
Intel Corp.

2018:
Silvers IMA AB

2017:
LG Electronics

2016:
NXP Semi.

2015:
Bell Labs,
Alcatel-Lucent

Recent Best Industry Paper Awards

Guillaume Tochou,

A Fully-Digital 0.1-to-27Mb/s ULV 450MHz Transmitter with Sub-100uW Power Consumption

et al. for Body-Coupled Communication in 28nm FD-SOI CMOS
Amit Singh, . - .
ot al. A D-Band Radio-on-Glass Module for Spectrally-Efficient and Low-Cost Wireless Backhaul
Renzhi Liu, An 802.11ba-Based, -92.6dBm-Sensitivity, Blocker Tolerant 495uW Wake-up Radio Fully
etal. Integrated with Wi-Fi Transceiver
Erike(t)jae;fors, A 57-71 GHz Beamforming SiGe Transceiver for 802.11ad-Based Fixed Wireless Access

Hong-Teuk Kim,
et al.

A 28GHz CMOS Direct Conversion Transceiver with Packaged Antenna Arrays for 5G Cellula
Systems

Jan van Sinderen
and Bernard Burdiek

A Wideband Single-PLL RF Receiver for Simultaneous Multi-band and Multi-channel Digital
Car Radio Reception

S. Shahramian, M.J.
Holyoak, Y. Baeyens

A 16-Element W-Band Phased Array Transceiver Chipset with Flip-Chip PCB Integrated
Antennas for Multi-Gigabit Data Links
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2021: Muhammad lbrahim
MIT and Boston U.

A 0.31THz CMOS Uniform Circular Antenna Array Enabling Generation-Detection of Waves with

et al., and Profs. .
Orbital-Angular Momentum

Chandrakasan and Han

2020: Han Hao, et al.,

U. Penn And Prof. Van der Spiegel A Hybrid-Integrated Artificial Mechanoreceptor in 180nm CMOS

2019: Y. Wang, et al.,

Tokyo Tech and Prof. Okada 39GHz 64-Element Phased-Array CMOS Transceiver with Built-in Calibration for Large-Array 5G NR

2018: Aravind Nagulu and  [Fully-Integrated Non-Magnetic 180nm SOI Circulator with >1W P1dB, >+50dBm 1IP3 and High Isolation
Columbia U. Prof. Krishnaswamy Across 1.85 VSWR

2017: Mohammadreza Mehrpoo

Delft U. Tech and Prof. de Vreede A Wideband Linear Direct Digital RF Modulator using Harmonic Rejection and I/Q-Interleaving RF DACs

2016: Voravit Vorapipat and

UC San Diego Prof. Asbeck A Wideband Voltage Mode Doherty Power Amplifier

2015: Tolga Dinc and A 60 GHz same-channel full-duplex CMOS transceiver and link based on reconfigurable polarization-
Columbia U. Prof. Krishnaswamy based antenna cancellation

2014: Song Hu and

. A +27.3dBm Transformer-Based Digital Doherty Polar Power Ampilifier Fully Integrated in Bulk CMOS
Georgla Tech. Prof. Wang g Yy p y g
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Prolific RFIC Authors (1997-2021)

NG )]

RFIC
1. Gabriel M. Rebeiz (49)
T2. Ali M. Niknejad (36)
T2. Lawrence Larson (36)
4. Joy Laskar (30)
5. Huei Wang (27)

6. Ali Hajimiri (23)

T7. Andreia Cathelin (21)

T7. Hossein Hashemi (21)

T7. Songcheol Hong (21)

T7. John R. Long (21)

T7. Patrick Reynaert (21)

T7. Robert Weigel (21)

13. Harish Krishnaswamy (20)

Method: IEEE Xplore database search for all RFIC digest publications with manual merging of different name usage for same author (e.g., Jane Doe and J. Doe).
Note: “T” means “tied”
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e Tina Quach was the RFIC Technical Program Chair in 2008
and the General Chair in 2009.

e She passed away on 15 July 2014.

e Tina was a dedicated IEEE and MTT-S volunteer, and a
life member of the Honor Society of Phi Kappa Phi.

e She was one of the founding members of IEEE RFIC
Symposium and started working as part of the technical
program committee in 2000.

e Tina continued to remain involved with the RFIC
organization as an Executive Committee Member and as
a conference organizer from 2011 to 2013.

The RFIC Service Award was given to a recipient in recognition of their extraordinary contributions to the growth
and success of the Radio Frequency Integrated Circuits (RFIC) Symposium.

In 2015 the RFIC Executive committee renamed the award after the late Tina Quach whose dedicated contributions
to RFIC exemplifies the true spirit of the award.

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6954485)



https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6954485
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Tina Quach and Service Awardees
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Larry Whicker Takao Inoue Tina Quach Joe Staudinger [Natalino Camilleri David Ngo
2011 2012 2013 2013 2014 2015

Jenshan Lin Stefan Heinen Yann Deval Steven Turner |[Bertan Bakkaloglu| Michael Oakley
2016 2017 2018 2019 2020 2021




RFIC Symposiums Through The Years
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Future Directions and Thank You
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* The RF Integrated Circuit landscape will continue to
shift over the next 25 years, and there will remain
numerous opportunities to create new circuits, invent
new techniques, launch new products and companies,
educate new students, and meet new friends.

* The IEEE RFIC Symposium will continue to explore this
frontier and we hope you will continue to participate at
this event as authors, presenters, volunteers, and
attendees.

* Thank you to our community for your support over the
past 25 years. A big thanks to our sponsoring societies

(MTTS, SSCS, EDS), the IMS, and their many
employees and volunteers for their continued support.

—IEEE RFIC Symposium past general chairs



