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IHP located in Berlin area

Main activities
= R & D for wireless and broadband communication, health, security, space
and industrial automation based on RF circuit designs and RF technologies
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IHPs vertical concept

Communication, Security, Medical
Engineering, Aerospace, Automotive Industry

Wireless Systems and Industrial Automation
and Applications Secure Wireless .
Sensor Netwoiks Multi-Gigabit WLAN
L 60-500 GHz
"g;fﬂﬂic Transmitter and

Vertical Concept of IHP-Research
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SiGe-HBT & BiCMOS Performance Benchmark

[ 20 years of SiGe experience & expertise @ IHP }
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SiGe-BiCMOS = Benefits & Application

Benefits of SiGe BiCMOS

Bm Robust margin of f, / f
frequency

max OVer design

B Lower noise, higher gain and current drive

B Gain at lower current bias -> less power
dissipation

B Breakdown Bvcer > 3V -> better amplifier
linearity

B +MEMS, Photonics, TSV, high-speed PNP

SG13G2
> f./f__ = 300/500 GHz

.5 dotfive

Next generations
towards THz operation..

“

Application space nowadays...
B Radar systems @ 24 GHz, 77 GHz, 120 GHz
B High data rate optical and wireless links ...

...and for future

B High-speed communication (400G Data,
Broad-band ADCs, 5G, Backhaul)

B Industrial & automotive radar
B mm- wave, THz imaging and sensing

SiGe HBT
> /i =505/720 GHz
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240-GHz Chipset for THz Wireless Communication

TX: 36 GHz RF BW, P1dB -3 dBm
RX: 55 GHz RF BW, SSB NF 18 dB,

" Receiver chip with on-chip antenna
H

B 30 GHz local oscillator input

H

H

1.4 mm

Co-integration with antennas

25 Gbps data rate

Baseband output
3.2mm

......

3.2 mm >
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THz Plasmonics — Ge antennas on Silicon

Ge antenna structure
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Sensitivity

Ge antennas on Si wafer: resonant frequency at 0.5 THz
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Thank you for your attention!

Christian Wenger

IHP — Leibniz-Institut fiir innovative Mikroelektronik
Im Technologiepark 25

15236 Frankfurt (Oder)

Tel.:  +49(0) 335 5625 135

Fax:  +49 (0) 335 5625 681

E-Mail: wenger@ihp-microelectronics.com
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