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Trends in Terahertz Semiconductor based on Electron Devices

L= (D.W. Kang, dw77 kang@etri.re kr) DEANSHHE P TIE MAUATR
T=EH (B.T. Koo, koobt@etri.re.kr) DLENSHR|HTAOE ARG/ OER

Traditionally, many researchers have conducted research on terahertz technology
utilizing optical devices such as lasers. However, nanometer-scale electronic devices
using silicon or IV compound semiconductors have received significant attention
regarding the development of a terahertz system owing to the rapid scaling down of
devices, This enables an operating frequency of up to approximately 0.5 THz for
silicon, and approximately 1 THz for lll-V devices, This article reviews the recent trends
of terahertz monolithic integrated circuits based on several electronic devices such as
CMQS, SiGe BICMOS, and InP HBT/HEMT, and a particular quantum device, an RTD.
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(E 1) T VCO 7|8to| H2tsl|l2x AAR M5 H|w
Ref, (5] 6] (7] (8]
Center Freq.
(GHz) 256 239 290 210
Tuning range(%) 6.5 12.5 8 10.6
Max, output _ _
power(dBm) 4.1 4.8 14 1.4
Technol 65—nm [65—nm | 90—nm |0, 13—um
echnolosy CMOS | CMOS | SiGe | SiGe
Area(mm’) 0.43 | 0,18 | N/A | 0.027
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[Zx] H. Sugiyama et al., “Room—Temperature Resonant—
Tunneling—Diode Terahertz Oscillator Based on Pre—
cisely Controlled Sem—iconductor Epitaxial Growth
Technology,” NTT Technical Rev., vol, 9, no, 10, Oct,
2011, pp, 1-6.
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FD-SOI
FEM Front-End Module

Fully Depleted Silicon on Insulator

FinFET  Fin Field Effect Transistor

HBT Hetero Bipolar Transistor

HEMT High Electronic Mobility Transistor

IF Intermediate Frequency

IMPATT  Impact ionization Avalanche Transit Time Diode
InP Indium Phosphide

LNA Low Noise Amplifier

LO Local Oscillator

NDC Negative Differential Conductance
NGAS Northrop Grumman Aerospace Systems
PLL Phased Locked Loop

RTD Resonant Tunneling Diode

SHM Sub-Harmonic Mixer
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SSPA Solid-State Power Amplifier
TIT Tokyo Institute of Technology
UCSB University of California, Santa Barbara

VCO Voltage Controlled Oscillator
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