Testingofn-ABCD2metalizedchipsonthe
Barrel Kapton hybrid/module

Y. Unno, et al.

KEK

Abstract

The n-strip readout ABCD2 chips which were thinned and metalized in the
backside were stuffed on the kapton hybrids developed for the SCT Batrrel
module. A 6 chips hybrid was connected to 6¢cm strips and then 12 cm strips
daisy-chaining two square barrel detectors. All channels with 6 cm strips were
stable for the maximum range of FE bias current, 285 pA, with the nominal FE
shaper current at 18 pA. Channels with 12 cm strips developed instability for
the number of strips more than 40. The instability were suppressed for the full
range of FE bias current up to 285 PA by setting the FE shaper current at 10
HA in the setup. A fully stuffed module, 12 chips and 4 detectors, was
fabricated and performance was mapped out for the combination of FE bias
and shaper currents. Instability was observed in the region of FE shaper
current being >8 pA and FE bias current >147 pA. With the FE shaper current
being below 8 YA the chips worked for the full range of FE bias currents up to
285 PA. However, the chips were still unstable for the thresholds below about
50 mV.
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Introduction

Feb SCT week-- reported

-KEKhastestedseveraln-ABCD2-metalizedchipsto6cmstrips

-ReportedsuccessfuloperationofthechipsinthefullrangeofFE
bias current

- Then, in summary, presented

“Next plans”

June SCT week -- reports on

(1) 6 chipswith 12 cm strips,two detectors being daisy-chained
(2) 12 chips with 12 cm strips, being a full barrel module
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Next plans

(as of Feb. SCT week, V as of June SCT week)
VStuff the hybrid with more chips, e.g., 6 chips

« VYBond (most of) channels to (single) detector

- 6 cm in this configuration

I .7 | b b b

- 12 cm: 2 detectors in series

« JIf the single detector operation is
successful,...

- A few more chips (which we have so far) on the other side,
and

e VBuild a double-side Barrel module

- If the operation is successful, which is a BIG question
mark, then...

o Start building the “back-metalized” p-ABCD
module as soon as possible

- There might be a surprise in the p-chips...
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End-tap half module - 6 chips with 2
detectors

-Barrel Kapton hybrid being populated with 6n-ABCD2-metalized
chips

- Analog and Digital grounds were connected on the hybrid

-Carbon-carbon bridge being glued onthe hybrid with electrically
conductivegluewherethe chipswere,i.e.,“conductive bridge”

-Thehybrid andthedetectors wereplaced onanAluminium support
plate

-Thehybrid bridge waselectrically connected totheAluminium plate

-Severalattempts weretriedtoimprove theinstability situation, e.g.,
addition ofthere-inforcing electrical wireconnections asseeninthe
photo, which did not help to improve the situation, though
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6 cm strips

-All chips were stable for the FEbias currents upto285uA,with the
FE shaper current at 18 pA

- 50% median charge, noise charge, in the unit of mV

- At 212 pA,..., 285 YA,
90 mV threshold ~ <1 fC
Noise charge:
~ 0.17 fC (~1100 e) at 212 pA
~ 0.15 fC (~ 950 e) at 285 pA

- Dead strips ~ 10
matched with the dead strips of the n-on-n detectors
No systematic study, though
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Two chips-alternative 12 cm strips

(1) Alternative channels to form 12 cm strips

- First 2 chips, “alternative” 64 channels were 12 cm

-12cm-strip channels ofthefirst 2chips wereunstable, withastrange
channels pattern,i.e.,thechip-edge channelswere as stable as
expectedbuttheinstability increasedtowardthecentre-channels of
the chip

- Other 6cm-strip chips were stable

(2)Disabling thefirst 2chips, andincreasing thel2cm-
strip channels step-by-step

-Thelastchip, E5,stepof5,10,15,20strips from two edges, (x10,x20,
x30, x40)

-Atx40,althoughthenoisechargefigureswerestillreasonable,
“noise scan”showed“instability” intheoccupancy plotasafunction
of the thresholds, “double-peak”

-Theaboveisatthe FEshapercurrentat1l8 pA.Reductionofthe
shapercurrenttolOuA,suppressed theinstability, andthechipswere
stable over the full range of FE bias current, up to 285 HA

-The first 2 chips, which showed instability before, were quiet
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Full module - 12 chips and 4 detectors

-Encouraged with theresult ofthe“End-taphalfmodule”,aBarrel
“centre-tapped” full module was fabricated and tested

- A fully populated 12 chips Kapton hybrid
- Analog and Digital grounds were connected on the hybrid

-Carbon-carbon bridge,conductively connected tothechipground,
I.e., “conductive bridge”

-Polyimide-coated TPGbaseboard, beingusedtoconduct thehigh
voltage from the hybrid to the backplane of the detectors

-Hybrid-bridgeandthebaseboardwasinsultedwith AINfacings
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Results

(1) Scanning the operationable range

-FEbiasandshapercurrents werescannedinordertoinvestigate the
operationable region in the parameter space

-Thenoise charge showed thefull chips werestable wherethegainis
low,i.e.,either“low FEbiasandhighshapercurrents” or“high FEbias
and low shaper currents”

Examples of the charge injection scan

Low bias and high shaper currents:
Lower noise, 0.23~0.25 fC (1450 ~ 1560 e)
Larger spread in channel uniformity

High bias and low shaper currents:
Larger noise, ~ 0.28 fC (~ 1750 e)
Smaller spread in uniformity

Gain was smaller, 70 ~ 80 mV/fC

Still “unstable” in the thresholds <50 mV
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chip12—threshold90mV—Loop10
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Summary

(1)Halfandfull modules werefabricated with n-ABCD2-metalized
chips

(2)OntheBarrel Kapton hybrid, thechips werestableinthefullrange
of FEbias current with theshaper current atthenominal value 0f18
HA for the 6 cm strips

(3)Morethan40stripsbeingconnectedtol2cm-strips,thechips
started to show “instability”

(4)Lowering thegainbyreducing theFEshapercurrent improved the
instability

(5)Thefull module wasoperationable inthelowgainregime, either
with high FEbiasandlow shaper current orwith low FEbiasandhigh
shaper currents

(6)Thenoise performance wasbetterinthelow FEbias current, but
the channel uniformity was better in the high FE bias current
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