
 32nd IEEE International Symposium on Space THz Technology (ISSTT 2022)                                   Baeza, Spain, October 16-20, 2022 

 

 

  

Abstract—The Submillimeter Wave Instrument of the 

European Space Agency L1 mission JUICE (cosmic-vision 

program 2015-2025) is a technically ambitious instrument 

designed for studying numerous aspects of Jupiter's 

atmosphere and Galilean moons. The instrument consists of 

two 1200 GHz and 600 GHz receivers, featuring high frequency 

Schottky diode based MMIC chips used in mixers and 

frequency doublers. These components are the core devices of 

the receivers where the frequency conversion occurs. High 

scientific goals have generated high constraints on the receivers 

and their single point failure MMIC chips and their 

accompanying subsystems (micro-mechanical blocks, filtering 

and DC bias circuits, regulator box). The presentation will give 

an overview of the technical challenges regarding the full 

procurement contribution from the Observatoire de Paris - 

PSL to the flight model front end receivers, from specification 

to delivery. The discussion includes other critical parts 

developed with the French industry, such as the dual-Ka band 

synthesizer and USO reference clock. 
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I. INTRODUCTION 

 Interplanetary space missions such as JUpiter ICy moons 

Explorer (JUICE) implies particularly severe constraints on 

devices reliability. In addition to the requirement for high 

scientific return, high technological demands are required on 

the SWI instruments [1]. SWI will operate at state-of-the-art 

noise temperature level performances below 3000 K [2] 

within a passively cooled 120-150 K temperature range in 

the highly radiative Jovian environment up to 300 krad TID 

over 11 years (approximately 8 years cruising to Jupiter and 

3 years of operations). 

 We report on the French contribution in the hardware 

delivery that includes the 1200 GHz Schottky mixer, 300 

GHz [3] and 600 GHz LO source last stage multipliers and 

their accompanying subsystems (micro-machined gold 

coated aluminum blocks manufactured by SAP8, filtering 

and DC/IF bias alumina and silica circuits, regulator box 

manufactured with SERMA10, 300 GHz thermal break 

interface to the warm electronic stage). This includes other 

critical part of the delivery developed with the industry, such 

as the dual-Ka band synthesizer (Syrlinks) and USO 

reference clock (Rakon). 
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II. RESULTS 

 The Observatoire de Paris - PSL LERMA has been in 

charge of the final delivery of the Engineering Models (EM), 

Structural and Thermal Models (STM), Flight Models (FM) 

and Flight Spare (FS) models hardware for both 600 GHz 

and 1200 GHz SWI front end channels (excluding the 600 

GHz mixer). All models were submitted to a specification of 

compliance and traceability list amongst which are: 

performances, workmanship test levels for flight hardware, 

sinusoidal and random vibration tests, radiation test, size, 

volume, mass, qualification [4], coating, bounding ... All 

deliveries were completed between November 2018 and 

September 2021 [5]. 

 We will present the specification, compliance list and 

technical challenges in relation to the characterization results 

on delivered models. 

 

   
Figure: Left: SWI FM 1200 GHz front end in its delivery box. Right: Half 

block of the 1200 GHz SHM including DC and IF circuit boards. 
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