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Abstract— We present preliminary results of uncooled THz 

bolometers based on La0.7Sr0.3MnO3 thin films on SrTiO3 buffered 

high resistivity silicon substrates. Fabrication improvements 

enable to obtain low contact resistance and the impedance 

measurements show that it is possible to minimize the impedance 

mismatch with an antenna. 

I. INTRODUCTION 

ntenna-coupled thermal sensors offer a unique choice for 

infrared detection applications. The antenna captures the 

incident radiation and can be designed to meet spectral, 

directional and polarization requirements [1]. The sensing 

element, in our case a bolometer, is located at the feed-point of 

the antenna. Previously, we have developed uncooled 

suspended La0.7Sr0.3MnO3 (LSMO) bolometer in the near 

infrared range since this material shows a strong variation of 

electrical resistivity as a function of temperature close to 300 K 

and a very low noise level [2-4] compared to other resistive 

materials such as semiconductors and other oxide-based 

materials. In this paper, we will present our progress in process 

development of uncooled antenna-coupled bolometers based on 

LSMO thin films on SrTiO3 (STO) buffered high resistivity 

silicon substrates to reach THz domain. 

II. SAMPLES  

The 55nm-thick LSMO layers were deposited by Pulsed 

Laser Deposition (PLD) on STO buffered high-resistivity Si 

substrates (5x10 mm²) to minimize electromagnetic losses. 

About 150nm-thick gold layers were deposited by ion beam 

deposition with KI etching or lift-off techniques to form contact 

pads. An Ion Beam Etching (IBE) was used to pattern LSMO 

layers. Examples of the test structures and the antenna-coupled 

bolometers are shown in Fig. 1. 

 
Fig. 1. Image of some test structures a) TLM Transmission Line Method 

b) CPW CoPlanar Waveguide designs and c) an antenna-coupled bolometer 

designs. 

III. RESULTS  

A. DC characterization  

 

In order to determine the contact resistance value that can be 

problematic for impedance matching in antenna-coupled 

bolometer, DC electrical measurements using transmission line 

method (TLM) and four probes designs have been performed 

on different geometries and samples. Here we present the 

results on 2 typical LSMO/STO/Si samples: gold contact pads 

were defined by standard UV photolithography and chemical 

etching (sample A) or by lift-off process (sample B). Fig. 2 

presents the electrical resistivity versus temperature 

characteristics of these unpatterned samples. 

 
 Fig. 2. Electrical resistivity versus temperature characteristics of the 

unpatterned 55 nm thick LSMO/STO/Si samples. 

 

Using 4-probes and TLM designs, electrical resistivity and 

specific contact resistance at 300 K for the 2 samples are around 

few mΩ·cm and few 10-4 Ohm·cm². After an annealing at 320 

°C during 30 min, specific contact resistance has reached 

10-5 Ohm.cm² for the sample B. It means that for a 50 Ω LSMO 

load (10×100 μm²), the DC contact resistance is about 5 Ohm. 

Moreover, previous measurements have shown that contact 

resistance tends to decrease with temperature [5]. 

B. RF characterization  

 

RF measurements were made on different CoPlanar 

Waveguide (CPW) lines designed to have a characteristic 

impedance of 50 Ω without LSMO in the slots at different 

temperatures (300 K to 350 K) between 250 MHz and 50 GHz. 

Figure 3 shows impedance measurements (S11, 1-port) of 
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120 µm-long 12 µm-large CPW structures (with LSMO load) 

measured with a vector network analyzer (VNA) with coplanar 

probes.  

 
Fig. 3. Experimental results of impedance measurements (S11, 1-port) of CPW 
structures between 250 MHz and 50 GHz for the sample A (open triangle 

symbols) and sample B (open circle symbols) at different temperatures (blue 

300 K; light brown 310 K; orange 320 K; purple 330 K; green 340 K and dark 
brown 350 K). 

 

As expected the real part of the impedance shifts 

progressively to higher values as the temperature increase (the 

temperature coefficient of the electrical resistivity of LSMO is 

positive indeed). The sample B exhibits better performances 

probably due to the lower electrical contact resistance. For this 

geometry, the lowest reflection coefficient is obtained at 320 K. 

The impedance variation with the RF power and with the 

temperature have been also investigated in order to choose the 

optimal geometry and get a characteristic impedance close to 

50 Ω at targeted frequency with a high sensitivity [6]. It seems 

thus possible to fabricate matched loads for mm-wave and THz 

bolometers. Further results will be shown at the conference. 
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