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IST silicon pad sensor design for Hamamatsu quote I

K] bond1ng pads/

Enlargement of this region in 'HamamatsuDesign_17June2008_II'

silicon sensor size (cut edge): 102mm x 40mm

Active area pitch (grid size): 6275um % 596um in 16 columns x 64 rows
Distance cut edge to active area left & right: 800um

Distance cut edge to active area top: 800um

Distance cut edge to active area bottom: 1056um Hereresesiam IR

Metal-2 signal traces not shown in this design! Bt Bovitons E/22/A08

Scale:

2008

ensors

IST silicon pad sensor design for Hamamatsu quote

Silicon sensor size: 76.900mm x 40.000mm
Active area pitch: 6275um x 596um

Edge structure left & right: 800um

Top edge structure: 800um

Bottom edge structure: 1056um

12 columns x 64 rows

6 Sensors cover a bit over 1.2 in rapidity Hamamatsubes 1\ N5 ADr2009
400um gaps (max) between sensors means total gap of 2000um between sensors
leading to a spatial efficiency of 97.8% Latest Revision: OIK[2/2009

Seale Ten = 0 dm N
2009

IST silicon pad sensor design for Hamamatsu quote II

\
\
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|
\

Bias Ring

Guard Ring

Blow-up of lower left corner of 'HamamatsuDesign_17June2008_I'
showing the expected Metal-2 signal traces layout

HamamatsuDesign_17Jun2008 IT

Latest Revision: 06/24/2008

Scale:
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Silicon sensor size: 76.900mm 3 40.000mm
Active area pitch: 6275um x 596um

Edge structure left & right: 800um

Top edge structure: 800um

Bottom edge structure: 1056um

12 columns x 64 rows

6 Sensors cover a bit over 1.2 in rapidity

400um gaps (max) between sensors means total gap of 2000um between sensors
leading to a spatial efficiency of 927.8%

Request for prototype quotation will go
out as soon as funding schedule available

Expect FY10 funds in July???

Gerrit van Nieuwenhuizen



APV25-S1 readout chips

8 wafers procured = enuf chips
1 wafer diced (5-10 wor ki ng days)

6 chi ps mounted, chips work but 12Cis
not working, so very useful for tests

1 prototype partially bonded

Testi ng hanpered by rel uct ant
readout system

|'d like to wait with further
dicing until nore test
result are avail abl e
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Wire bonding

Instrumentation Division Blllll)lnﬁi,ﬂill
NATI 1“?__!.'_\'--.1‘ L LABORATORY
- Home

Bonding of prototypes is taking place at BNL
Production bonding will take place at BNL

- needs to be scheduled carefully

- will be supervised by Don Pinelli

- we will supply a person to do the bonding

1 IST prototype was partially bonded (14) in a
few hours with 25 mil wire

25 mil is too thick and current tools are too wide
to comfortably bond the APV chip

In the process of ordering new tools and wire

Sensor bonding pad design will be vetted by
Don Pinelli

Gerrit van Nieuwenhuizen



Kapton hybrids

Prototype Production IST module

[

(50 a8cm |

EEEEEEEE
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H
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20.48cm

The readout chips are W x H

: 7100um x 8055um

Mostly scaled from the Miro FY08 RsD prototype

IST_Module_TopView_16Jul2008

[Latest Revision: 07/17/2008

Scale: lem = 0.8cm

2008

Radiation Length estimate for IST module

S
: — . (5055w ],
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silicon Pad Sensor

CF Honeycomb with CF Skins

Kapton Hybrid-Cable folded to backside of ladder
| 5

{ APV25-S1

cC Substrate

.3 cm

Silicon Sensor: 300um = 0.32%Xo

APV25-S1: 8055um X 7100um Silicon, 300um = 0.32%Xo
Rapton (polyamide), RadLen=28.6cm, 2 X 250um = 0.17%Ko

Cu traces, 17um/Cu-layer, 2 layers @ 50% coverage = 0.12%Xo

Averaged

is about

RadLen over 5.3cm width|

carbon-carbon, RadLen=22.0cm, 0.5mm = 0.23%X0
Carbon Fiber Skin: 10mil+glue = 300um = 0.11%Xo
Ultracore Honeycomb 0.4953cm = 0.06%Ko
Al Cooling tube OD 4.10mm ID 3.50mm = ..... %Xo
Water, OD 3.50mm = ...%Xo
(OR Al Cooling tube OD 3.00mm ID 2.60mm = ..... %Ko)
(Fluorinert C5F12, OD 2.60mm = ..... %Xo)

silicon: 2.33gr/cm3, RadLen=9.36cm

Water: 1gr/cm3, RadLen=36.08cm

049%  Readout Chip
060% CF Honeycomb

12%  Cu Traces Hybrid
11%  CF skin + Glue

CF skin + Glue

23%  Carbon-Carbon core
24%  silicon Sensor

05% Cooling Water

08% Al Cooling Tube

cococooocococoo
R
i
%

17%  Kapton
1 cooling tube adds 0.13% Xo

carbon Fiber: 1.713gr/cm3, RadLen=28cm
Aluminum (Pure): 2.70gr/cm3, RadLen=8.897cm
Copper (Pure): 8.96gr/cm3, RadLen=1.43cm

UltraCore UCF-119-3/16-3.5: 0.056gr/cm3, RadLen=860cm (0.09gr/cm3 E.A.?)

IST_Module_SideView_22Apr2008

Latest Revision: 05/13/2008

Scale: lem = 0.3cm

Slide 5

Silicon Prototype Production IST module

IST_Module_TopView_25Feb2009
Latest Revision: 05/13/2009

Scale: lem = 0.8cm

2009
Shorter sensors - shorter hybrids
12 chips - less dissipation (~ 4 Watt)
-» better matched to readout

Ben Buck and Gerard Visser will check if
the current design needs improving
before cutting it down to proper size

Production expected in July 2010

Gerrit van Nieuwenhuizen



Test readout system

W¥iNstrumenTs LabVIEW 86 FPGA_CU GEM_CU APV

Ci_rdoutvi Front Panel * ax

‘ 1 LA
Ltk SRR
U
§ I
oo
|

Old readout firmware dropped channels in a random way

Miro Plesko left before fixing this problem, Ben Buck had to rewrite the
firmware from scratch

Testing was slowed down by CD-1 efforts

) F 1) 4l }z_ﬂ' g N
/ G

" o~ . o
N
‘ -$ ..i’ia.': ¢ bt .

USB<->DIO

Currently using a DagMxBase C program to talk to readout system, handshaking
seems to be working but no data readout (although visible at APV level)
Did | just blow up the FPGA_CU bhoard?
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Production readout system

1
DAQ Server
Lr |
|_|-
o
Slow Controls &
Readout Crates
Services |
B
70 feet T O
A &
S
24 Ladders
o —— . \ 70 feet Modified VME Crate
T T = 18 APV Readout Modules
: l ' _iiiﬁ 2iES - 3 APV Readout Controllers
- =S == =
Inside STAR TPC Eggegégﬁrjiggtggrlig gggtsﬁgm.

First prototypes of ARM/ARC system ready May/June 2010.
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Test pre-prototype readout system

10 ft of able

Prototype readout being tested with long cable by Gerard Visser
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Mechanical support system

50 cm IST in SolidWorks
Clamping 'Crown’ rapid prototype

Produce 50 cm ladder in August

Slide 9 Gerrit van Nieuwenhuizen



Cooling system

AT=18F

AN

lidWorks

AT=25F

FloWorks shows a AT of 27 F for the ladder and 10 F for the ladder wrt the
fluorocarbon based coolant

Slide 10 Gerrit van Nieuwenhuizen



Schedules

YWHS Tazk Mame 2011 2012 2015 2014
or 4 atr1 [ atrz | ors | etrd otr1 [ a2 [ atrs [ atrd otr1 [ a2 [ a3 [ atrd otrl [ etrz | oetrd [ ctrd
1 = Intermediate Silicon Tracker P Intermediate Siicon Tracker
1.1 R&D
12 Mechanical = @ Mechanical
1.3 = Electrical @ Elsctrical
1.3.1 Electrical Design and Requirements —— £lectrical Design and Requiremerts
1.3.2 = Electrical Prototypes Production P—— El=ctrical Prototypes Production
1321 Prototype sensor drawings and masks Prototype sensor drawwings and masks
1322 Prototype sensors production 2 Protatype sensors production
1323 Prototype flex hybrid production (- Prottype flex fivhrid production
1.3.3 = Electrical Procurement/Fabrication W g Electrical Procurement/Fabrication
1331 Sensors procurement | ) Sensors procurement |
13332 Sensors procurement |l Sensors procuremert |
1333 Readout Chips Readout Chips
1334 Flex hybrid procurement 3 Flec hiylrid procurement
13.35 Cables ' Cables
1336 Transition boxes = Transition boxes
1337 Readout system @ Readout system
13.38 DAQ @ D4Q
1339 Slow Controls S 50w Cortrols
13310 On project labor G On project lahor
14 = Assembly and testing g Assembly snd testing
1.4.1 Prototypes E’=:H‘ ototypes
1.4.2 = Component Testing L g Component Testing
1421 Sensors Testing : ) Sensors Testing
1422 Readout Chips @ Feadout Chips
1423 Ladders Testing = Ladders Testing
1424 Flex Hybrids Testing e 3 Flex Hybrics Testing
1425 Cables —— Cables
14286 Transition boxes G Transttion boxes
1427 Readout system g Readout system
1428 DAQ E— D40
14.3 Assemble modules [‘.. ) Assemble madules
1.4.4 = Assemble staves ¥ P Assemble stave
145 Layer Integration - Layer Integration
1486 Installation in STAR ’*?l:: Installation in STAR:
147 Cooling system ey Cooling system
148 On project labor v @ On projsct labor
149 Contributed labor = @ Contriouted Iabor
15 Management — @ Menagement
16 Milestones — ; @ Milestones

Shortterm we are on track as long as the funding arrives as expécted
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CD-1 Homework

IST labor and capital was done per year for the duration of the project

MIT manpower tables were provided

Report about APV25-S1 dead time issue was produced

ccccc e~ Evaluation SSD vs 2™ IST layer

Re-Directed Labor

Response to issues rai

Mechanical Procurement

Capital Equipment

the HFT CD-1 review on Response to draft recommendation from

the HFT CD-1 review on Nov. 12, 2009
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Concluding remarks

Sensor design will be finished before June
RFQ will go out to Hamatsu, June-July
Prototype production in Q1 FY2011

Waiting with dicing of more APV chips until test results are available

Wire bonding being set up at BNL
Agreement with Instrumentation Div. for prototypes and production

Hybrid designs are being vetted
Shortened design finished before July
Prototype production July-August

Smoothing out problems with test readout system
First prototypes of ARM/ARC in May
On schedule for FGT, so IST should be OK

Have to schedule to mechanical engineering still

CD-1 done!(?)...ccnsnnnnne Moving towards CD-2
Slide 13 Gerrit van Nieuwenhuizen
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