
 Test report: Executive summary D4.5 

TeraTOP/CSEM/2014/D4.4/Ver2.0 Page 1 of 5 24/04/2014 

 
 

Contract No - 288442 

 

 

WP4: VLSI-CMOS Architecture / Readout 

 

Deliverable D4.5 
 

Test report, executive summary 
 

Author: André Bischof, CSEM 

 

Version 2.0 

24.04.2014 

 

 

 

 

 

 

 

 

 
Dissemination Level:  

PU - Public 

 

  



 Test report: Executive summary D4.5 

TeraTOP/CSEM/2014/D4.4/Ver2.0 Page 2 of 5 24/04/2014 

Change History 

 

Version 
Date 

dd.mm.year 
Author(s) Organization 

1.0 17.04.2014 André Bischof CSEM 

2.0 24.04.2014 Nicolas Blanc CSEM 

    

    

    

    

    

    

 

 

 

 

Main Contributor(s) List Record 

 
Contributor Organization 

Andre Bischof CSEM 

Nicolas Blanc CSEM 

  

  

  

  

  

  

 

 

 

 

Release Approval 

 
Date: 

dd.mm.year 
Organization Person In Charge Contact 

24.04.2014 CSEM Nicolas Blanc 

phone: +41 44 497 14 47 

mobile: +41 79 253 57 16 

e-mail: nicolas.blanc@csem.ch  

 

 

 

 

 

 

 

 

 

  

mailto:nicolas.blanc@csem.ch


 Test report: Executive summary D4.5 

TeraTOP/CSEM/2014/D4.4/Ver2.0 Page 3 of 5 24/04/2014 

Introduction 
 

The present document summarizes the measurements of the ROIC after post-processing and briefly 

compares those to the evaluation of the ROIC of samples prior to post-processing (where basic 

functionality and noise performance of the ROIC was already verified). 

 

The purpose of these tests was to: 

1. Show that the ROIC still performs well on the post-processed chips, i.e. post-processing has no 

impact on the ROIC performance. 

2. Show functionality of the full sensor using the demonstrator setup. 

 

1. Test Setup 
 

Two different test setups were used for this evaluation. 

 

For the standalone ROIC tests (i.e. with the pixel array disabled), the test setup described in D4.3, 

“Preliminary test report (without post-processing)” was used. 

 

The evaluation of the pixel array together with the ROIC was in turn done on the same hardware platform 

as used for the final demonstrator. For this purpose the development of the demonstrator hardware was 

started earlier than originally planned in the DOW. Measurements were done at BUW labs in Wuppertal. 

 

The post-processed samples were measured inside a vacuum chamber with a pressure of 1Pa, and a 

monochromatic THz source was used. The block diagram of the demonstrator hardware and a picture of 

the set-up are shown in figure 1. 
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Figure 1 Evaluation Board: Block Diagram and picture of test set-up 

 

Initially it was foreseen to bias the sensors with 20uA. However, it turned out that with such a high bias, 

the output signal was very instable. The reason for this is self-heating of the sensor. To reduce self-

heating effects, the bias current was reduced to 1uA. All measurement results are based on this biasing 

point. 
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2. Tests performed 
 

2.1. Test of ROIC sub blocks 
 

Measurements of the ROIC sub blocks on samples with and without post-processing showed that 

 

 Chip biasing is not affected by post-processing 

 Gain and noise performance of the column amplifier is not affected by post-processing 

 Functionality of calibration DAC is not affected by post-processing 

2.2. Pixel Calibration 
 

First, it was verified that the pixels can be properly calibrated. Figure 2 shows calibration values of the 

first 12 columns of “chip33”. Calibration was done at pressure levels of 1bar and 1Pa. For all defective 

pixels, the calibration was out of range (i.e. calibration value 255, marked red).  

 

  

Figure 2 Calibration values (“chip 33” – left: at 1bar, right: at 1Pa) 

 

The histogram of the calibration values of “chip33” for pressure levels of 1bar and 1Pa are shown in 

figure 3. It can be observed that at 1bar (i.e. without vacuum), the histogram is shifted to the right. The 

reason for this is most probably that with a bias of 1uA there is still some self-heating effect. 

 

Figure 3 Histogram of calibration values (“chip 33” – left: at 1bar, right: at 1Pa) 
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2.3. Pixel Readout 
 

For this measurement, the distance between sensor and THz source was varied from 63mm to 356mm. 

For each step the distance was increased by a factor of sqrt(2). For each position, a dark image and a THz 

image were taken. Prior to this measurement, the pixels were calibrated. 

 

Figure 4 shows the median response (raw data) of each of the measured pixel types, and the 

corresponding linear regression. The bottom x-axis shows the input power (THz power at the sensor), the 

top x-axis shows the distance between sensor and THz source (in mm). 

slope factor 2 

larger

 
Figure 4 Response of various pixel types on chip33 

 

The skirt v7 and log dipole pixels didn’t show a proper response. The skirt v7 pixel was designed for a 

bias of 20uA. Because of self-heating effects, the bias current had to be reduced to 1uA. With 1uA bias, 

this pixel has only a very poor response. In the log dipole design, the shielded pixel also responded to 

THz. It turned out that the shielded version of this pixel was not designed properly. The response of the 

pixel was therefore cancelled by the response of the shielded pixel. 

 

The slopes are different for the region shaded in grey (i.e. distance above 128mm) and the other region 

(distance below 128mm). For a distance above 128mm, the slope increases by a factor of 2. This 

phenomenon is currently under investigation.  

 

3. Summary / Conclusions 
 

 The ROIC is fully functional. 

 Post-processing has no impact on the ROIC performance. 

 Pixel calibration works on post-processed samples, at 1bar and under vacuum. The specified 

calibration range matches with the calibration range that is actually needed. 

 Pixel values can be properly read out by the ROIC circuitry. 

 There are some outliers. Proper settling of the analog signal has to be checked. 

 “Skirt” and “cross dipole” pixels show the highest response.  

 There might be a slight response from the shielded row. This has to be checked further. In the 

design of Phase 2, a test mode will allow bypassing the shielded pixel output with an external 

reference.  


