ECS Meeting Abstracts @ The Electrochemical Society
Advancing solid state & electrochemical science & technology

You may also like

Requirements and Difficult Challenges for

MEMS and Photonics Module Integration Into Sige ackaungin e £ra of wiore Than

Moore”

Bicmos Technologies for More Than Moore Wilmer R Bottoms
Functional Diversification R T A
Moore Roadmapping
Charles Edward Richardson

To cite this article: Bernd Tillack et al 2013 Meet. Abstr. MA2013-02 2221
- Technology Roadmapping of ICs "More
than Moore" Functional Diversification
Bill Bader and Michael Gaitan

View the article online for updates and enhancements.

Your Lab in a Box! ,l,E.I.'\-FEI'I'(@

The PAT-Tester-i-16: All you need for Battery Material Testing.

est equipment

v/ All-in-One Solution with integrated Temperature Chamber!
v/ Cableless Connection for Battery Test Cells!

v Fully featured Multichannel Potentiostat / Galvanostat / EIS!

www.el-cell.com  +494079012-734  sales@el-cell.com

This content was downloaded from IP address 3.137.163.44 on 25/05/2024 at 04:21


https://doi.org/10.1149/MA2013-02/33/2221
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1399
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1399
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1399
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1400
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1400
https://iopscience.iop.org/article/10.1149/MA2014-01/37/1400
https://iopscience.iop.org/article/10.1149/MA2012-02/36/2783
https://iopscience.iop.org/article/10.1149/MA2012-02/36/2783
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsv0204P_6VwAL-jyYo6VhQpD9AcZLrm_DTKrHTz723WJ0dgH9IdNBPpoBPYqFdBFvW_a1q4Tqb0USavzR47A9240nhGGuNTCrU0n7UhinSAc0lI9tsEd55rfzE-01Wm1IzJlCm1Xw_1kUx02tRR0Ru1Ns3DyKnrwhsIS7ALZ4LFgfKMj1kZ-IsuRJQYoXd7KqXSlws3SjUwfr37BUKxjd7y874O0gshvJ_vGqA2ommMs1PXKlPZRiB4ZzqU6PZAhX4SeOz4SyGqEebxI_KwoUaK1B2zpsq2wVtfJxg5ZhNQarx0aq-mgrqVda0CsJJEVLuKnTnpML5WEIELzAyHGlC-A83k7-em&sig=Cg0ArKJSzJYBSI-ZiXj-&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.el-cell.com/products/pat-battery-tester/pat-tester-i-16/%3Fmtm_campaign%3Diop%2520pdf%2520advert%26mtm_kwd%3Dpat-tester-i-16%26mtm_source%3Dpdf%26mtm_cid%3D2024

Abstract #2221, 224th ECS Meeting, © 2013 The Electrochemical Society

MEMS and Photonics Module Integration into SiGe

BiCMOS Technologies for More than Moore Functional
Diversification
B. Tillack*? B. Heinemanh M. Kaynak, D. Knoll*, A.
Mai®, H. Riicket, Y. Yamamotd, and L. Zimmermarin
YHP, Im Technologiepark 25,15236 Frankfurt (Oder),
Germany,
*Technische Universitét Berlin, HFT4, Einsteinufér, 2
10587, Berlin, Germany

“More Than Moore” functional diversification by
combining different technologies is enlarging the
spectrum for embedded system applications. Ingager
we focus on the monolithic integration approach of
optical components into the front-end-off-line (FEQo
combine electronics and photonics (Si Photonias), af
MEMS (micro-electro-mechanical systems) into thelka
end-off-line (BEOL) of SiGe BiCMOS technologies.

The SiGe BIiCMOS baseline process combines high-
speed SiGe HBTs and computing power of CMOS on a
single chip with HBTs reaching up to 300/500 GH%,f,
and 2.0 ps CML gate delay [1, 2]. The half THz HEife
available within the 0.13 pm BICMOS technology
SG13G2 of IHP [3] making operating frequencies from
100 GHz up to several hundred GHz accessible for
monolithically integrated millimeter-wave systemer f
high-speed wireless and fiber-optics communications
mm-wave imaging, and radar systems [e.g. 4-7].

Many present developments focus on integrated
photonics technologies, in particular on the cogeace
of silicon IC technology and integrated optics i¢sih
photonics). A main advantage of using an ultrafiGe
BIiCMOS technology for the integration of optical
components is its capability for high speed multle
optical communication e.g. trans impedance amplifie
(TIA) for optical receivers, modulator drivers witiigh
voltage swing, laser drivers, multilevel high-spekiers
for optical modulators. As an example for the faation
of photonics components, a cross section of a Ge
photodiode is shown in Fig. 1. The photodiode was
fabricated in a BICMOS compatible process flow.
Photodiodes with very low dark current have beeswsh
[8].

Several concepts have been suggested to integrate
MEMS components into semiconductor processes using
hybrid and monolithic approaches. The key advantdge
the monolithic integration is the potentially lower
interconnect loss compared to hybrid integration
concepts. Whereas the interconnect loss for hybrid
heterogeneously integrated systems is acceptahle fo
frequencies below 40 GHz, it becomes much more
important for frequencies above 60 GHz, limitinge th
overall system performance. Fully embedded solatian
higher mm-wave frequencies become attractive for
applications, such as 60 GHz personal area networks
automotive radars in the 76-81 GHz range, or sBcuri
radar/imaging at 94 and 140 GHz. Moreover, multi-
band/wide-band operation and phased-array antefionas
next generation high-frequency systems would bsiliéa
by integrating MEMS modules into SiGe BICMOS
technology. As an example, measured and simulated S
parameter results are shown in Fig. 2 for a RFchwit
integrated in the BEOL of the SiGe BICMOS process.
The insertion loss of the switch in the 1-110 GHz
frequency range is below 1.65 dB. The isolation for
frequencies between 60 GHz and 100 GHz is bettar th
15 dB [9].

In summary, the paper demonstrates the successful
monolithic integration of photonics and MEMS
components into BICMOS technologies with fast SiGe
HBTs enabling More than Moore functional
diversification for cost effective multifunctionaystems.
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Fig. 1: SEM cross-sections of a Ge photodiode taited
in a BICMOS compatible process flow [8].
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Fig. 2: Measured and simulated S parameter resitte

MEMS switch for both “up” and “down” states [9].



