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So Why Terahertz?

e Vast unregulated spectral resource, Gigahertz channel bandwidths possible
e Device technologies maturing rapidly (for security scanning solutions)

e Target application: In-Building, In-Room, Outdoor “"Hotspot” WLAN systems
e Communications standards initiatives begun (802.15 1G THz)

e Potential throughput: Multi-Gig-E and above

Bands of Interest At(?;/‘f:ﬁ:(;n Ba(n((;j}:\,zi()jth
275 - 300 GHz 6 14
355 - 400 10 >
490 - 510 10 4
690 - 710 50 18
800 - 850 50 20

Ultraviolet SRS Terahertz CGunutRidimbR2etiom
SRS Spectrum Spectrum Spectrum
0.01 - 0.3 ym 0.3-0.7um 1.0pm 3.0pm 30.0um 300.0pym 1000.0p 100 GHz
3500 THz 350 THz  300THz 100THz 10 THz 1THz 300 GHz
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Toward CMOS Terahertz Systems

Eunyoung Seok'? Dongha Shim', Chuying Mao', Swaminathan
Sankaran'’? Changhua Cao', Ruonan Han', Kenneth K. O'#

! University of Florida, Gainesville, FL
2 Texas Instruments Inc., Dallas, TX
3 ST-Ericsson, Austin, TX
4 University of Texas, Dallas, TX

Silicon Microwave Integrated Circuits and Systems Research Group
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Field Effect Transistors for Terahertz Detection

W. KNAP, S.Nadar, S.Boubanga, M.Sakowicz, D.Coquilat, N.Dyakonova, F.Teppe,M.Dyakonov
Université Monipellier 2 & CNRS, France

SA. El Fatimy, Y.Meziani, T.Otsuji
RIEC Tohoku University, Japan

J.Lusakowski, K.Karpierz,
University of Warsaw

G.Valusis D.Seliuta |.Kasalynas
Semiconductor Physics Institute Vilnius

G.M.Tsymbalov and V.V.Popov
Kotelnikov Institute of Electronics RAS Sarafov Russia

S.Rumyantsev, V.Kachorovskii, J.Lu and M.Shur
K Rensealer Poltychenic Institute RPI - TRoyotelnikov Institute of Electronics RAS Saratov Russia

= Plasma waves &Transistors

= Resonant Detection

®  Nonresonant plasma detection & Imaging
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Courtesy of Richard D. Averitt

Presented at TeraTech’09






Courtesy of Q. Hu

THz quantum-cascade lasers

* Pmax = 145 mW e Tmax =160 K
at 4.1 THz and 5K

Alan Lee et al. Opt. Lett. 32, 2840 (2007)
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