
 
Outline of Academic Activities during the JSPS Fellowship 

Period from 22/10/2013 to 20/12/2013 (Short-term) at 

ISAS/JAXA 

The research objectives during the Japan Society for the 

Promotion of Science (JSPS) fellowship include to define the 

interface requirements on the Teledyne imaging sensors (see 

Figure 1) HAWAII-2RG (H2RG) Infrared (IR) camera for 

spacecraft and to investigate the image processing aspect of 

the Solar-C mission as a part of Solar Ultra-violet Visible and IR Telescope (SUVIT). 

Therefore, it is timely to conduct the research activities at the Institute of Space and 

Astronautical Science (ISAS)/Japan Aerospace Exploration Agency (JAXA). Since the 

Solar-C mission requires a sophisticated telescope capable to capture solar images for 

wavelengths from 525nm to 1083nm including visible and near IR. 

Using a Polarization Modulator Unit (PMU) in front of the telescope, 

it can acts as a demodulation for the H2RG IR detection. Figure 2 

shows PMU for SUVIT under development at ISAS/JAXA. This 

mechanism continuously rotates a waveplate in the light from the 

telescope. Note that an aluminum dummy is installed instead of the 

waveplate in the photo. This mechanism is now operating in vacuum chamber for life 

test. Having the sensor, PMU, SIDECAR (see Figure 3), SpaceWire and Field 

Programmable Gate Array (FPGA) ready for the development, the following research 

activities were conducted: 
• To discuss and present the current status of Solar research 

activities at Mullard Space Science Laboratory (MSSL).	    
• To analyse the characteristic of PMU. 
• To obtain the simulated Stokes data for the FPGA development. 
• To study the interface between the SIDECAR Application Specific 

Integrated Circuit and J-side Spectro-Polarimeter (SP) Electronics 
via the FPGA. 

• To determine the critical functionality of demodulation and to 
define the high-speed algorithm for the demodulation. 

• To understand the different observation modes of SP. 
• Documentation and reports. 

 

Solar-C Science Meeting and Hinode-7 Meeting 

During the meetings on 11-15 November 2013, a PMU for polarization of solar activities 

was demonstrated by Hida Observatory, Kyoto University. A Domeless Solar Telescope 

(DST) performed the high-resolution observations of Solar surface. The DST has the 

highest spectral resolution SP for measuring the polarization of light, the strength and 

direction of the solar magnetic field.  
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Teledyne Imaging Sensors 
H2RG™  

Visible & Infrared Focal Plane Array 
 

 
The 2048×2048 pixel H2RG™ is the state-of-the-art readout integrated circuit 
for visible and infrared astronomy in ground-based and space based 
applications.  
 
 

x Large (2048×2048 pixel) array with 18 ȝm pixel pitch. 

x Compatible with Teledyne Imaging Sensors (TIS) HgCdTe 
infrared (IR) and silicon PIN HyViSI™ visible detectors, 
providing sensing of any spectral band from soft X-ray to 10 
µm.  

x Standard product HgCdTe cutoffs are 1.75 Pm, 2.5 Pm, and 
5.3 Pm. 

x Substrate-removed HgCdTe enhances J-band quantum 
efficiency (QE), enables response through the visible 
spectrum, eliminates fluorescence from cosmic radiation 
absorbed in the substrate, and eliminates fringing in the 
substrate material. 

x Reference rows and columns for common-mode noise 
rejection. 

x Guide window output – windowing with simultaneous 
science date acquisition of full array. Programmable 
window location and size which may be read out at up to 5 
MHz pixel rate for guiding. Readout is designed to allow 
interleaved readout of the guide window and the full frame 
science data. 

x Selectable number of outputs (1, 4, or 32) and user-
selectable scan directions provide flexibility in data 
acquisition. 

x Full-frame readout rates from less than 0.1 Hz to 76 Hz. 

x Built with modularity in mind – the array is 4-side-buttable 
(with 3-side close buttable) to allow assembly of large 
mosaics of 2048×2048 H2RG modules, such as Teledyne’s 
4096×4096 pixel mosaic and larger mosaics. 

x Fully compatible with the Teledyne’s SIDECAR™ ASIC 
Focal Plane Electronics. 

Packaging materials available: Invar, molybdenum, or 
silicon carbide. 

2×2 mosaic of H2RGs

5×7 mosaic of H2RGs (engineering model)

H2RGFigure 1 H2RG IR sensor 
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Acronyms: 
x SIDECAR: System for Image Digitization Enhancement  

Control And Retrieval 

x ASIC: Application Specific Integrated Circuit 

x HAWAII-xRG: HgCdTe Astronomy Wide Area Infrared Imager with xK by xK 

pixels, Reference pixels, and Guide mode; x = 1, 2, 4, 6, and 8 

x LVDS: Low-Voltage Differential Signaling 

x CMOS: Complementary Metal–Oxide–Semiconductor 

x CCD: Charge Coupled Device 

x JADE: JWST ASIC Drive Electronics 

x SAM: SIDECAR Acquisition Module 

x IDE: Integrated Development Environment 

x FPE: Focal Plane Electronics 

 

Contents of the cryogenic dual SIDECAR™ ASIC FPE (Configuration K4, 
operating temperature range 32 K to 300 K) 

USB Cable

CD with software and 

documentation

Cryogenic-Board with 

two Packaged 

SIDECAR™ ASIC

12 inch Cryogenic Flex Cable

JADE2 Card

Camera Link 

Daughter Board

USB Cable

CD with software and 

documentation

Cryogenic-Board with 

two Packaged 

SIDECAR™ ASIC

12 inch Cryogenic Flex Cable

JADE2 Card

Camera Link 

Daughter Board

Contents of the cryogenic single SIDECAR™ ASIC FPE 
(Configuration K2, operating temperature range: 32 to 300 K) 

Contents of the RT Development Kit (Configuration K1, operating 
temperature range: 10 to 50 qC, vacuum compatible) 

USB Cable 

JADE2 Card 

Room-Temperature 

Development Board with 

Packaged 

SIDECAR™ ASIC 

CD with software and 

documentation 

USB Cable 

15 inch Cryogenic Flex Cable 

CD with software and 

documentation 

JADE2 Card 

Cryogenic-Board with 

Packaged SIDECAR™ 

ASIC 

Figure 3 SIDECAR  

Figure 2 PMU 	  



 
Figure 4 Group photograph of Solar-C Science Meeting and Hinode-7 Meeting 
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