
B2: MMIC Design and Characterization for 
Electronic THz Frontends
Benjamin Schoch1, Dominik Wrana1, Ingmar Kallfass1

1Institute of Robust Power Semiconductor Systems, University of Stuttgart, Germany

Intro: Traceable THz Transceivers 
Impairments
■ Specific transceiver chipset has been developed

■ Adaption of the design and simulation workflow accounting for 
changes in the BEOL

■ Fully integrated Tx / Rx MMICs

■ Top-down design approach

Rx MMIC

Frequency Plan

■ LO tuning range: 70 … 80 GHz

■  LO@RF 280 … 320 GHz

■ Psat = ~ 8 dBm

■ IF-BW = 40 GHz

First On-Wafer Results 

Tx MMIC

FOR 2863 Meteracom
Metrology for 

THz Communications

280000285000290000295000300000305000310000315000320000

-40

-35

-30

-25

-20

-15

-10

-5

0

5

10

0 5000 10000 15000 20000 25000 30000 35000 40000

f-RF (LSB) / MHz

P ou
t

/ 
dB

m

f-IF-Q / MHz

LO: 80 * 4 = 320 GHz, 3 dBm
IF-Q: -10 dBm

4xLO
USB
LSB

Circuit Design
■ Homodyne concept

■ LO generation on-chip: balanced frequency multiplier by 2
with class B gain cell + active power divider as LO buffer

■ Mixer core: resistive subharmonic IQ

■ Advanced 35nm InGaAs mHEMT Technology
provide by
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