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Abstract

The architecture, implementation and
performance of active MMIC-based
transmit and receive frontends for sub-
mmW communication are presented.

A focus is on the generation of local
oscillator signals for up- and down-
conversion by frequency multiplication
up to 480 GHz.

Transmission experiments at a center
frequency of 220 GHz achieve up to 25
Gbit/s data rate.
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MMIC-based sub-mmW frequency generation
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FET Frequency Multipliers
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Frequency Multiplier Figures of Merit
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W-Band Multiplier-by-Twelfe
MMIC and Waveguide Module
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W-Band Multiplier-by-Twelfe

Module Performance

« Range: 78 — 100 GHz e Qutput power: -1.5 dBm
« Bandwidth: 22 GHz (25%) + Conversion gain: 2.5 dB
« Spectral purity: >12 dBc

12" harmonic frequency [GHz]

o 80 8 90 95 100 105 110 O
i | £, =90 GHz
=
0
2,
o
=
o
o
=
i
1 P_=-2dBm /\ 3 |
-40 | ' T ' T ' T ' T ' T '40 ' | ' | ' | ' | '
65 70 75 80 85 90 10 -8 6 -4 2 0
fundamental frequency [GHZ] fundamental input power [dBm]

Submission Slide 9 Ingmar Kallfass, Fraunhofer IAF



July 2012 doc.: IEEE 802.15 DCN 15-12-0323-00-0thz

(X to) W-Band Multiplier-by-Nine

=

- > >
> o -
- > 4—”—%—&—“—0
o] |

100 nm mHEMT

2.25x 1 mm?2

O
=1

\ _Frequency-Tripler 'l Buffer ,\ __ Frequency-Tripler _ _!

Lewark et. al. GeMIC 2011
Submission Slide 10 Ingmar Kallfass, Fraunhofer IAF




July 2012

doc.: IEEE 802.15 DCN 15-12-0323-00-0thz

(X to) W-Band Multiplier-by-Nine
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Chip Set for 220 GHz Transmission
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220 GHz Transmission Coherent L.O
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Optical — 220 GHz Wireless — Optical Link
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220 GHz Transmission Incoherent LO
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Chlp Set for 240 GHz Transmission
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240 GHz Rx MMIC
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240 GHz Tx MMIC
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300 GHz Source and Receiver
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480 GHz Frequency Quadrupler
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480 GHz Frequency Quadrupler
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480 GHz Frequency Quadrupler
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Four-Stage 480 GHz Amplifier S-MMIC
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State-of-the-Art: Multipliers
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Chip Set Overview
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