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ABSTRACT CURRENT DETECTOR ARCHITECTURE
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ik, The detactor modsl was made on a 400mm dismater wafer while four madel readoul quadrant
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= Litliizes baokground limited TES bolometers

chips wem made from a separats 100mm wafer. The individually fabricated parte wore hybridizad - Bua, PR

using a Allp-chip bander to £3aambie the delactorseadout stack. Once all of the hybridized readouta . B8 lﬂ.‘ﬂ'“mﬂ pitah, 30 um waila —

wore In place, & single, larpe and thick sliicon substrate was placed on the stack and stiached with

» 20 wiring o linear IQUID MUX resdout e wo i e b ue [S5ug o
poxy to provida atrangth and a CosHficknt of Tharmal Expanslon match to the sllican - EROIITY TRIGENT AT AN Som TE cncore. R saimby
P peds on the readout chips connect clroults lo warm resdout + PIPERS {currently In development) . :
and were uisd to valkdate the auce up ting electrical tion of « Utilizan background limited TES bolometars
" 1 mou sic-hybrid Thi itlon fs directly scalable to 150 mm dismetar wafars,

* BUG, mflactive backshort

.-uu.h“"__&_ﬂ-.-—!ﬂy# ¥ 40,000 PIXEL ARRAYS + 22%40 array of ~imm pitch, 50 um walls

+ 3D wiring to 2D SQUID MUX readout

MOTIVATION PPER shown ai riyie Intast
+ Bayond PIPER pask [T
* Next gensration of large-scale scfanca the uni wili require large format, e
’ S . of pixola’. * Many thou snds of phels requires a lechnology to scale up the focal plans.

* Streight scaling detsctor and MUX -3 significant incrase »e-In cost-and developmant,

Cuwirently, no existing detactor far A longar than 40w thet can mest the stated eclencs goals.
* Mousic ting the axiating MUX architesturs cowld yleid a more alegant and cost

elfective approach, produaing space-worthy, far-nfrared te sub-mm, highly sensithity
hﬁlomahunm an a scale never bafore demonatratad,

+ A lerge community of sclentists submitied clsar resommendations towards the New Worlds, New
Horlzone decadal survey In y shd tha need for novel detector
ey technologles with an order of magnltuda or mare Incree: 2 In the formet avallable todey®

PLASMA CLEANING MOSAIC HYBRIDIZED MODELS
incham aklckave Hhaail In it T The ssquence balow Ifiustratas the matsle bulld procoss. (a) 18 & sketch of the assambiy
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= Hybrid ls created in air, indlum cold weida ta ] 5 z } E procass, showing the filp-chip bonder placing mossle quodrants of readout chips ento a singla
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INDIUM HYBRIDIZATION

* Over 200,000 indium bumps
+ 0.4 g-force/bump

« Allgnment tolerance +- 2um

+ Laser Levaling, +- 1pm parailsilsm

+ Pull:Tested to 100 Ibs, of force

+ Post hybridization annaal for 18 Hrs,
a1 120°C enhances the cold wald

Indium Pulled
Apart
Joint. Shown above Is an SEM Image of & datsctor
* Finel gap mermuromant all quads, 4.1 comer after hybridization. (a) Detector Wall, (i)
jm +- 1.0um - campresaion of Indium, (¢) Undar-Bump-Motal, (d) Bubstrata
Bdpm,
SUPERCONDUCTING CIRCUITRY
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e il ‘Supercanducting
4wire messuremants., Labview o ,.-'-—"" : E indium joints in all quadmnts, 91% yield
DAQ el il : ;| | seatabie to 150mm waters
. Successfully mads . ’ . : = Tachnology demonstration towsrd background lim|ted arraye of 40,000
supsrcondusting cokdaveld Jaint o f || ptxotn
- Messummentrangecfzniendan | 4 Rr— i REFERENCES
i s : % s 5 P ML v A 21 %3 |4 Naton) Research Counch, [Nmw Warids, New Horbeans in Astenamy and Asbophysios], Tha
wxcitation of 2mV 3 critical current | Frwprrets A it n bl 4 ml“-k:d:ﬂl: Pyaay, Washington, DG (2010).
. Laft: A plot of R va. Trurnumalwtnum nitride fim. The resistance below the Unlverss and the Emergence of Lila:, Awuuﬁwmnmlm“m-:'-mm
>1mA Mhmmdhhﬂnwhﬂudﬂﬁ:w 2010,” hulpthn w.Ineg Gallach sdipaliF 1.

To is not mro at this polnt, e the indium has not yet gone through Its

[

u
Ou.uhn.J O.nd Glmnﬂummnt-hmh-n“lmthMWMm
Right: of for our indlum. The oversll clrcult I Tl
tantabla channels transition. it: A plot Rve. T our Indlum. I elreult ﬁwk p]_ .,,, *A massiva pralaciugtar of galaxies 1 8 jedshifof £ - 53, Malurs, 479,
la chann 7338, 233-2!”30").

suparcanducting at this point as the revistance is psgped low. Bentord, 0.). et al. *S, 129 Bupareonducting Bolometars for the FIPER Baioon-bama CAB
Polsization Expociment’, Proc. SPIE 7741, 774110 (2010).

Sucossstul pixel rato of 81% of

>

I




