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Abstract

Wireless communications for 6G applications and millimetre-wave radar sensing require components, which operate at
frequencies beyond 100 GHz and are scalable in terms of number of channels, frequency of operation, and performance.
We present recent results on component and module level for these applications using FBH InP DHBT technology. In
particular the hetero-integration of InP-on-BiCMOS and InP photonic and electronic components plays an important role

in implementation of 6G communications and radar systems.

1 Introduction

6G communication systems are envisaged to operate at fre-
quencies beyond 100 GHz up to 300 GHz. At these fre-
quencies only few semiconductor technologies exist,
which are capable of delivering signal power and low-noise
performance high power-added efficiency together with
high data throughput and high-speed operation.

FBH has established an InP DHBT process, which fulfils
these requirements and which can be in addition integrated
with silicon technologies, such as InP-on-BiCMOS or InP-
on-CMOS. This enables a compact highly functional mod-
ules, which allow for seamless integration of the baseband
and front-end components.

2  InP device and component perfor-
mance

The InP DHBT process at FBH is based on the so called
triple mesa (TRM) and transferred substrate (TS) DHBT
processes. The InP TS HBT process exhibits higher fre-
quency performance at the expense of higher thermal re-
sistance and hence higher operating temperatures. The
TRM process exhibits a factor of three times lower thermal
resistance with trade-off in cut-off frequency.

In addition to device fabrication, FBH operates an MMIC
process using the same devices, but capable of realizing
highest frequency circuits [1]. The InP DHBT MMIC pro-
cess at FBH is well suited for 5G application with high ef-
ficiency high output power components [2].

3  Heterointegration of InP-on-BiC-
MOS

FBH InP technology is unique in that it also allows the het-
erointegration of silicon based processes on wafer and
chiplet level. Heterointegration is fundamental to 6G com-
munications and radar sensing in order to avoid signal tran-
sitions off-chip, which are associated with high losses at
frequencies > 140 GHz. Additionally, heterointegration en-
ables to improve the complexity of front-end components
by integrating the high complexity possible with silicon
based processes seamlessly with the higher performance
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circuits based on InP. Heterointegration can hence be con-
sidered an enabling technology, which however, requires
wideband interconnects to facilitate the transition from one
technology to the other.

FBH has demonstrated already for ten years a wafer level
heterointegration process. Recently, we have also estab-
lished a chiplet based heterointegration [3],[4]. Figure 1 de-
picts an InP DHBT chiplet heterointegrated onto a BiC-
MOS substrate chip and the frequency spectrum of the
transitions available in this technology. It can be concluded
that this heterointegration technology can be employed
across the full 6G communications and radar spectrum.
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Figure 1 InP DHBT chiplet heterointegrated into a Si BiC-
MOS substrate (left) and back-to-back measurement of a
microstrip line with two intra-chip transitions (right).
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