
Warm Front End Electronics

CM#10 – 17-18 Sept. 2019 



X-IFU Consortium Meeting - X-IFU WFEE – 2019 09 16 F. Ardellier, A. Goldwurm, D. Prêle 2
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Detailed WFEE schedule

Under construction
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WFEE part of the X-IFU readout chain
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WFEE Preliminary Thermal Simulations 
Input data used : 
– Al box conductivity :  130 W/m/K
– PCB conductivity : 20 W/m/K Fixed Temperature plate : 20°C (TBC) 

Radiative Sink
Temperature : 20°C 
(TBC) PCB / box contact  conductance : 

1000 W/m²/K

6 W /ASIC (X4)

5 W / card (X2)
CNES procurement

ASIC package welded on 
PCB and fitted with screws
very closed

*Blue parts : not 
in APC WFEE 
scope of work
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First preliminary results : Thermal behavior

Hot points at ASIC level > 90°C on the PCB - gradient > 70°C

A. Givaudan, F. Ardelier
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Very preliminary status : 
- Main exchange flux seem

conductive way (via ASIC package 
fittings on the PCB)

- Radiative flux is negligeable in this
configuration

- Thermal design and coupling has 
to be optimized to protect ASIC 
life 

Next steps : 
- Put more « realistic » I/F temperatures (CNES inputs for thermal environment )  
- Be aware that thermal architecture is one of critical parmeter for WFEE
- Build a quick breadboard with heaters into ASIC package to validate simulation 

model 

First preliminary results : Thermal behavior
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X-IFU readout chain
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v2
V2.5

V2.5 bis (new cells & DAC) 
V 8ch =  AMS full demonstrator

V 8ch = ST full demonstrator
2 runs (perimeter to define) 

Development plan approach for WFEE ASIC 

AMS ASIC AwaXe_350nm

ST BiCMOS SiGe 130nm

12/2019
09/2020

07/2021

11/2022

ATMX150RHA (new CNES proposal ) : ? 

09 / 2019

Aim: to be ready for E.M. mid 2023  



X-IFU Consortium Meeting - X-IFU WFEE – 2019 09 16 F. Ardellier, A. Goldwurm, D. Prêle 10

AwaXe_v2.5 – ASIC WFEE 1 channel

AwaXe_v2.5
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AwaXe_v2.5 – ASIC WFEE 1 channel

AwaXe_v2.5

S. Chen, D. Prele
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AwaXe_v2.5 – ASIC WFEE 1 channel

AwaXe_v2.5 (bare dies or CQFP144)
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AwaXe_v2.5 – Test PCB board

8 + or –
Current DAC

0 – 250µA
(4 Diff. SQUID Bias)

Serial BUS
2 RS485

(Diff. I2C: 
SCL + SDA)

Buffer

100µm
Iref

Onchip
Diff.
Thermo-
meter

LNA
S. Chen



X-IFU Consortium Meeting - X-IFU WFEE – 2019 09 16 F. Ardellier, A. Goldwurm, D. Prêle 14

AwaXe_v2.5 – Test bench

D. 
Pham Viet Dung, D. Prele
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Gain and Noise LNA Measures AwaXe_v2.5
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Linearity and time response AwaXe_v2.5

Dynamic with 100Ω load

Step response @ 1MHz
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SQUID Bias (I_DAC) AwaXe_v2.5
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WFEE modelization for E2E

LNA & Buffer models

IRAP L. Ravera
E2E P. Peille …
APC P. Varniere, A. Coleiro, S. Chen, D. Prele
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AwaXe_v2.5 delivery


