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Chip Design
Single unit cell

• Dual-matching stub to eleminate open

stopband issue [1, 2]

• Substrate thickness 20 µm (< 𝜆g/4)

• Wide-angle scanning, punit_cell ≈ 𝜆g
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• Broadside expected at 0.848 THz

• Scanning capability of 450 GHz

Symbol Description Value (µm) Symbol Description Value (µm) 

wstrip The width of main strip 20.0 lstub The length of main stuba 50.0 

lstrip, (p) The length of main strip (antenna period) 110.0 Omatch1 Offset to reference plane at input 12.0 

wmatch The width of matching stuba 8.0 Ostub1 Offset to reference plane at input 27.5 

lmatch The length of matching stuba 10.0 Omatch2 Offset to reference plane at input 65 

wstub The width of main stuba 15.0 Ostub2 Offset to reference plane at input 82.5 

 

LWA Structure

• Optimized for WR1.0 band

• Concatination of 20-unit

cells, total length of 2.2 mm

• Grounded InP-substrate of

20 µm thin

Grounded CPW Transition

• Zero backshort design

• on-chip charachterization

• monollithic integration with

state-of-art MUTC-PD [4]

Beam Steering Capabilities
• From backward -35° to frontward 57° for frequency

sweeping from 0.75 THz to 1.1 THz

• Elevation zero-reference angle at broadside of 0.854 THz

• Total efficiency decreases with frequency: 76.12% at 0.77

THz and 61% at 1.1 THz

Fabrication
Concept

• Substrate transfer technology using

thermocompression bonding (TCB) [3]

Proof-of-Concept

• WR3.4 frequency band (220 to 330 GHz)

• Substrate thickness 50 µm

Experimental Results

System setup and beam steering

characterization at WR3.4 band

Abstract
This paper presents the first THz periodic microstrip LWA with a suppressed open stopband for WR1.0 band between 0.75 and 1.1 THz for future

communication applications. The designed 20-unit cell LWA on 20 µm InP substrate has been simulated in CST. For the whole domain, the return loss

and the insertion loss are 17 dB and 20 dB, respectively. Furthermore, the LWA has a maximum total efficiency of 76.12% at 0.77 THz. In addition, the

beam steering capabilities show a scanning range of 92° in the WR1.0 band when sweeping the frequency from 0.75 THz (-35°) to 1.1 THz (57°). On the

other hand, the realized gain varies between 12.6 and 14.1 dBi at 0.75 and 1.0 THz, respectively.


