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AwaXe V2.5

(2018-2019)
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Don ATHENA warm ASIC for the X-IFU eIectromcs

Si Chen, Damien Préle, Bernard Courty, Fabrice Voisin, Jean Mesquida

SPIE Astronomical Telescopes + Instrumentation
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"LDO_VREG " and " BG " : sensitive mng " DAC_8bits ":
cnrcu1ts supplylng (optlonal) DC biasing

AwaXe v2.6 e |

(2013:2020) i I

Not yet received from AMS foundry (Soon tested ...) i =t =

1. Resistor Network for TES I(V) calibration

: = Independant blocks with
2. Alternative Slow DAC (smaller area) Sttt upplis

= Two releases of " ZTC BIAS " and
" BG " with/without integrated
resistances

"ZTC BIAS " and " REPLICA " provide &
reference current |,.- to the DAC i

3. New Buffer topology for bias line
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AwaXe V3

(2020-2021) Reduce white AND low frequency noise

Preliminary Slow DAC modifications
* Current mirror sizing (ref noise)
» External ref. filtering (ref noise)
* OQutput transistors sizing (1/f) -
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New Techno ST > 2AF o MM

BiCMOS SiGe 130 nm

3 MPW runs / years
18 weeks fab.
MPW Cost 3k€/mm?

[3um-thick
copper lin

= April 2019 :
Starting of the access request

= December 2019 :
Signature of the NDA

= February 2020 :
VLAN security compliance verification

* April 2020 :
Waiting for ST approval (QUID of covid19?) [Width=2335pym  2pm WD= 6 BT o Sty SiomlAcilens StigestT /64107

Mag=167.71 KX |_<|
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Row @ / 16 channels uuome- e asson

1. Demux 1/8 diff + high/Low
Demux 1/5 diff + high/Low

Slow DACs high and Low +
current mirrors

4. Current refs and DACs
5. Bus12C/RS485 (~100kHz)

Possible implementation of chapping and
overlapping (fixed timing) in ASIC (?)
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WFEE Modelization
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Warm front end electronic modelization for the X-IFU ATHENA readout chain simulation

Damien Préle, Alexis Coleiro, Peggy Varniere, Si Chen, Philippe Peille, Christian Kirsch, Laurent Ravera

SPIE Astronomical Telescopes + Instrumentation
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PCB Board design

FPA
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Thermal Dissipation

ASIC heat dissipation with heat sinks
* FEM analysis

Silver glue

* Thermal tests to confirmed the analysis
Ceramic case
Thermal paste

Heat sinks
(inside PCB)

Thermal paste

No radiative exchange
implemented

Aluminium
support

Sectional view of a thermal analysis Explode CAD view of the thermal model
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ain TDM WFEE ASIC development approach

Interfaces &
architecture val

DELIVERIES z

WFEE EM readf with new ASIC techno in 2023

- WEFEE with ASIC v3 WFEE with New Techno WFEE with New Techno -
o AMS techno - demonstrator EM

£ (2020-2021) (2020-2022) (2022- 2023) &
(@)

g LNA Transfer/transpose of Use and

% (same as v2.5) the architecture LNA improvements of the LNA

g architecture ;

< SLOW DAC Transfer/transpose of Use and

E (new, low BF the architecture R SLOW DAC |improvements of the SLOW DAC

I: noise) architecture -

2 New digital library and .Use and

& BUS integration BUS improvements of the BUS

i architecture

= s

™ OTHER Use and OTHER

A FUNCTIONS | improvements ofthe | £ yNCTIONS

NSZ ,
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TDM WFEE time schedute for EQTTY Demonstrator Model & EM

I wreE TOM

Kick Off meeting
- Early Verification Model
“ASICv3
LNA, Slow DAC, Bus design
Light Design Review

ASIC v3 characterisation at APC
~ASICv3 PCB
design & rooting
integration
Delivery to CNES / IRAP
- Engineering Model
- ASIC ST (new technology)
= ASIC ST v1 (périmétre a définir)
Design ASIC ST vl
ASIC ST v1 fundery & packaging

ASIC ST v1 characterisation &radiation

tests

© ST ASIC Design run 2 (périmétre a
définir)

2 jour: Ven 03/04/20 Lun 06/04/20

2 jours Ven 03/04/20 Lun 06/04/20
252 jo Ven 03/04/20 Lun 22/03/21
261 jo Ven 03/04/20 Ven 02/04/21
12 sm Ven 03/04/20 Jeu 25/06/20
1 jouriVen 12/06/20 Ven 12/06/20 6FD-10
ASIC AMS AwaXe v3 fundery / packaging 8 mois Lun 29/06/20 Ven 05/02/21 6;7FD+:

2 mois Lun 08/02/21

Ven 02/04/21 8

316 jo Ven 03/04/20 Ven 18/06/21
2 mois Ven 03/04/20 Jeu 28/05/20

2 mois Lun 05/04/21
1sm Lun14/06/21
722 jo Lun 14/09/20
710 jo Lun 14/09/20
650 jo Lun 14/09/20
8 mois Lun 14/09/20
8 mois Lun 26/04/21
120 Lun06/12/21
jours

240 Lun15/11/21
jours

Design ASIC ST v2 (improvements vl1) 4 moisLun 11/04/22

ST v2 Foundry / packaging 5 mois Lun 01/08/22
Caracterisation Measurements ST run 3 Lun 19/12/22

2 mois
Qualification Radiation ST run2 2 mois Lun 16/01/23
- Carte ASICEM 710 jo Lun 14/09/20
ASICST vl PCB 1 jouriLun 14/09/20

design & rootage ST vl

réalisation & tests_ST_v1

Integration (y.c. ASIC_run1)
caracterisation measurements_ST_v1
design & rootage ST _v2

réalisation & tests_ST_v2

Integration (y.c. ASIC ST_v2
caracterisation measurements_ST_v2

Delivery of WFEE Engineering Model

(,\’(2 prele@apc.in2p3.fr

2 mois Lun 14/09/20
1 mois Lun 09/11/20
1 mois Lun 06/12/21
7 mois Lun 03/01/22
1 mois Lun 16/01/23
1 mois Lun 13/02/23
4sm Lun13/03/23
2 mois Lun 10/04/23
1sm Lun05/06/23

15

Ven 28/05/21 11,9
Ven 18/06/21 12FD+2
Mar 20/06/23

Ven 02/06/23

Ven 10/03/23 3

Ven 23/04/21

Ven 03/12/21 17

Ven 20/05/22 18;27

Ven 14/10/22

Ven 29/07/22 19DD+¢
Ven 16/12/22 21
Ven 10/03/23 22

Ven 10/03/23 23FF
Ven 02/06/23

Lun 14/09/20

Ven 06/11/20

Ven 04/12/20 27
Ven 31/12/21 28;18
Ven 15/07/22 29
Ven 10/02/23 22FF+2
Ven 10/03/23 31
Ven 07/04/23 32;22
Ven 02/06/23 33
Ven 09/06/23 34

ﬁab Light re-design review AwaXe_v3: beginning June 2020

WFEE TDM (LNA, Slow DACs, Bus) with AMS techno
available end of june 2021

WFEE EM (without row adressing yet included)
with new techno available mid 2023
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Conclusion

* Demonstrates good performances/operations AwaXe v2.5

* Soon AwaXe_v2.6 for extra functions (R network / alter. DAC /
Buffer)

* Working on TDM shift

e Last AMS ASIC for WFEE TDM demonstration mid 2021 :
AwaXe v3

e Studying the row addressing implementation in WFEE

e Starting the use of a new ST BiCMOS SiGe ASIC technology for
future design
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