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Central Tracker Meeting -
SSCL 

April 2, 1992 

Abstract: 

Transparencies of the presentations at the April 2, 1992 meeting at 
the SSCL. Included are capacitance calculations and measurements for the 
IPC pads, status reports for Silicon Tracker, IPC electronics, simulations, 
and integration. A short discussion of test beam possibilities at SLAC is 
also included. 
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Central Tracking Simulations Meeting 

April 3, 1992 

AGENDA 

Parameterization Code: CTFASTl 

1) Current Status: Working code is in place on PDSF 
CTMAT needs to be upgraded to include 

a) Vertex along beam axis 
b) Charged particles differences 

CTMEAS needs to be upgraded to include 
a) Vertex along beam axis 

2) Additional requests: The physics/simulations people 
have requested some additional 
capabilities from CTFASTl: 

'.:::lY<l.i;M h '--<--:..:: 
page 1 

1.) Efficiency to construct a complete track (including effects of 
luminosity, topology). 

2.) Efficiency to find a track stub in front of a calorimeter cell. 

3.) Multi-track resolution, particularly as it relates to \tau 
identification. 

3) Work division for FASTl 

GEANT MC Code: 

1) Current status: Initial ma9s distribution version 
within days of appearing on PDSF 

2) Division of work/Interests 

we need work on the following: 

a) Track finding/pattern recognition 
(Los Alamos, Taiwan) 

b) Lepta-quark physics 
(Yale) 

c) Coding of realistic detector responses (IPCs) 
(IU, Michigan, Yale) 

d) Vertex tagging/B and Tau physics 
(Albany) 

e) Higgs to Gamma Gamma(misidentified electrons) 
< ? >Lo:, \:;\,,_~o"' 

~ ~ u.\"'o '.\)~r W"'S. 
f) Charge sign determination physics (W+ scat.) 

( SSCL-Jenny Thomas}_ '{ o.J ~) 

g) FASTl upkeep with GEANT MC code 
(Michigan? ) 
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3) Timeline/Deadlines? Should we be setting specific dates 
for completion of various studies? 

4) Code managerrent and coding standards 

We need to discuss how the code 
management and revision control will 
function. Also, a discussion of 
minimal code requirements is needed 
for ease of transfer of code between 
systems. 

Weekly updates/reports: We need to discuss~ how to funnel 
information about ongoing work back to a 
single source for distribution. The physics 
group has requested weekly reports. Each 
institution needs a contact person to be 
responsible for collecting info about their 
CT effort. 

Other subjects? 

-
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Work in Progress 

1 Pattern Recognition 

a. Improve Pattern Recognition 

b. Correct Covariance Error Matrix for Fit 

2 Update Silicon Geometry 

3 Include Complete Coordinate Inefficiencies 

a Dead Time 

- b Dead Strip 

c Electronic Noise 

d Dead Spaces 

IPC Geometry 

- a Implement IU Geometry into Geant 

b Ship to SSC for Shawn to Debug and Distribute 

-
Questions 

Who is responsible for completing Pad Software? 

-



.. 
LOS ALAMOS SIMULATION STATUS 

Silicon Geomtry .. 
1. Silicon Baseline Geometry Installed 

2. Correct 2mm overlap 

-3. Support Structure (Barrel) 

a. Mechanical is up-to-date 

.. 
b. Electronics· still to be done (now- +30% of Si) 

4. Pattern Recognition 

a. tit track in Silicon 

b. tit track in Pads 

c. join both .. 

Fast Parameterization .. 
1. provided tables for 

a. deltap/p vs. eta and p 

b. deltap/p (vertex constraint) vs. eta and p 

c. impact parameter vs. eta and p 

4/1/92 DML .. 
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Mechanical Engineering Priorities 

Preparation for the Cost Review 

• Develop drawings with enough detail to get vendor estimates 

• Accurately refine the designs 

•Develop docun1entation to substantiate the cost estimates 

• Follow up later with analysis to technically substantiate the 
design 

Develop a plan to begin Si Wafer production by FY 94 or earlier 

• Develop R&D and fabrication plans with vendors 

• Advance Si Wafer and Ladder details 
Design, Assembly, Testing 

•Develop prototypes - evaluate assembly processe;J1 ;uo~ .:U-4-:,.,;_ '.
6 
.oJ\, 'n._,/·:'..1 

+<.. ...., • """' 'J , "'- .::,~ • - . 
~-------·------·-----

• Te~ting of prototypes ----·---------·· ··· 
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2. 

,Al\~ .,ill 
Revised: 4 /1I92 

Preparation for the)) 191 ii I 4th Cost Review 
Tasks 

Facility Requirements Input (GEFUR) 
Mechanical Requirements 
Electronic Requirements 

Indjyiduals 

Morgan 
Barber/Emmet 
Cooke/Musser 

Silicon Tracker Baseline Parameters 
IPC Tracker Baseline Parameters 
Central Tracker Cabling & Utility Req. 

Barber 
Emmet 
ALL/Barber 

Completjpo 

31: 

3. Cost Estimate (Drawings Specs. and Cost documentation) 

Silicon Tracker Design 

IPC 

Mechanical Design 
Si Detectors/Subassemblies 
Tooling 
Gas Enclosure 
Poly Shield 
Kinematic Mounts 
Cooling Rings/Support Cyl. 
Space Frame 
Cooling System 
Alignment Systems 

Electronics Design 
Analog/Digital/Hybrid 
Optical Driver & readout 
Data Acquisition System 
Power Distribution 

Silicon Tracker Assembly 
Beam Tube Design 
Getter Pump Design 

Tracker Design 
Mechanical Design 

Module Assembly 
Truss Core/Stability 
Cathodes/Leads 
Anode Wire 
Gas Enclosure 

Module Interface 
Space Frame 
Cooling System 
Gas Supply System 

Barber 
Barber 
Barber/Michaud 
Barber/Thompson 
Johnson 
Barber 
Thompson 
Thompson 
Woloshun/Van Anne 
Hanlon 

Hahn 
Hahn 
Cooke 
Cooke 

Barber/Hahn/Mills 
Barber 
Chapman 

Emmet 
Emmet 
Thompson 
Emmet/Michigan 
Emmet 
Emmet 
Emmet/Thompson 
Thompson 
Woloshun 
Woloshum 



5. 

7 . 

8. 

Electronics Design 
Front End Electronics 
LED/Readout system 
Power Supply/Distribution 
Packaging/Cooling Interface 

IPC Assembly 

SSCL Si/IPC Tracker Assembly 
SSCL Calibration and Testing 
S~L.~nstallation and hookup 

\~ vo.l'AI. ....... ~-...« 
Meetings 

Publication of cost book 

Cost presentation 

Integration 
~-.>-­
Integration .,. .......... 

Musser 

Musser/Woloshun 

Errunet 

Barber/Morgan 

~ ... I~ 
SSCL 
SSCL 
SSCL 

R.Barber 
H. Pretty 

All 

3/2f 
4/2 

4/27-28 

"'~ 
5/1 

5/7 ?? 
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Silicon Electronics 
Developements 

' • Non-Disclosure agreements Completed with: 
-· 

Orbit Semiconductor: Received o/s~n Rules 
UTMC I 

. • Non-Olsciosure agreements In Progress with: 

Motorola: 
Multi-Chip Module Technology 
MOSAIC Transistor Design 

(14Ghz @200µA) 

• Front-End Electronics Block Diagram: First Attempt 
Need additional custom chip for: 

lnertace/Control 
line DriverlReceiver 
Housekeeping(S1ateof-Heatth): 

An1>1ifier, AID 
Cable Cost Estimates with Lenthor, PentaFlex 

• IC Cost estimates: 

Yield plays an important role: Y- (1+k) 
where: 

d=I defects/area(d <100fio2 b' Hafris UHF) 
A=area 

for zero defects: 
Y- 0.2 Jor Harris UHF, A=6.4x6.4mm2 

Need to optimize alowed channel ta.irure rate, 
number of channels per.water, and die size. 

' 
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Pad Capacitance for Baseline Design [pF] 
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Electronic Noise for Baseline Design (e) 
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re= 0.7366 =a/2/pi*EXP(pi*h/a) 
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UTD· R Gate Array Family \~~"'' 
---------------- S{'\\'1 
FEATURES 

O Total dose I Ff R!lc;) to data sheet 
specification acaw9to MIL·STD-883, 
Method 1019 

O Total dose 1E7 rads(Si) functional 

0 Dose-rate upset > 1E9 racls(Si)/oec 

0 Dose-rate latchup > 2E11 racls(Si)/oec' 

0 Projected neutron fluence > 1OE14 n/cm2 

D Full military operating - : 1nture range, -55°C 
to + 125 •c. scr---i to the specific test methods 
listed in Table I of MIL-STD-883, Method 5004, 
Class B 

D Screening also available to MIL-M-38510/606-608 
(JAN) 

0 1.5µ CMOS. epitaxial, clouble·iewl-metal 
technology 

o Gate delay: ,15z~iss:rr:::tr tp::a1 (2-input 
NANO w/2 loa 

D Patented continuousscolwnn architecture 

0 Complexity 

- 3,400 to Jf1o!fffnnlt ·rs 
- 116 to 21 pa 

0 1/0 TTL and CMOS compauble 

0 All 1/0 individually programmable as driver, 
receiver, bidirect. three11ate, open-drain 

0 Low power clissipatian 

0 Extensive cell and maao libraries 

D Design support through UTMC's Mentor 
Graphics• and Valid Worblalion Toolkiu on 
Apollo• and Sun• plattom. and UTMC's 
in-house design system 

• May be design dependent 

UTMC/May 1991 

UT212DR 

PRODUCT DESCRIPTION 

The UTD·R gate array family is designed to meet the 
needs of designers of high-reliability military and 
aerospace systems where high radiation tolerance is a 
must. Built using UTMC's proprietary 
radiation-hardened process, these devices meet the 
needs of tactical and strategic radiation-hardened 
systems. 

UTMC has developed special low-temperature 
processing techniques to enhance total-dose radiation 
hardness of both the gate oxide and the field oxide 
while maintaining the circuit density and reliability of 
our standard gate array producU. For · 
radiation hardness and latchup immunity, U'IMC 
builds all Its radiation-hardened producta an epilaxial 
wafers using an advanced silicon gate CMOS process. 
In addition, UTMC pays special attention to power 
and ground dislribution during the design phase, 
ensuring greater transient-upset resistance. 

11 
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RHASIC 
LRH20000 
Radiation 
Hardened Series 
Preliminary 

Description 

RHASIC is th• LSI Logic family of radialion hardened 
application· specffic inaeprated circuits. Tha LRH20000 

RHASIC S.ies i& a (:MNwl F-TM p.a. array 
technoilllr......., ••I · r s,..e ,.._...,. and 

highgeie-. Tlla .... ilp rluU!g 1.0 

miclon. 2..,_-1. ... 19ulkailioDnHCUOS 
technology. Densilils- ~.m>to 111>,JlllD 
equivaNtw. oates are ofte..cl. UuDit ... I -,MK 
from 5000 IO 70.000 IJ&IH. and up IO 3'8 signal llOs 
can be implo-.d. 

The ~ and range of gale counts available in the 

LRH20000 Series make b ideally suited tor achieving 
system-to-silicon integration. Sophisbcated algorithms 
incorporated in LSI Logic's proprietary Concurrent 

Overview 

• 
• 
• 
• 

• 
• 
• • 
• 

• 
• 

Guara- IOUll - _.,;licaloon 3E6 rad !Sil 

UPM1 . ----~ .. 10 
rad(Si)/sec 

Latch-up resistant to dose ra11 ;o.1E12rad(Si)/soc 

SEU 2E·10 arrorslbil-day measured at room 

temperature on a latch type memory 11Ncture 

wlhoul Cl au cee r' d resistors. Actual value will be...,_.,__, ...... 
No SEU ........ tDr :IZOMeY M ions, 
LET.200MeVM111 11

2 

Sii=cn IMP .UI .._,, C0.71ftiollft s• C'W), 

2·1ayer .-at HCMOS tech 11191 
Up to 348 signal LO cspablity 

S,..ad ,..r1onnance DI 0.40nS throUIJh 2-input 

HAND .... 81andanl IO:Ci !2 
Extensive ....,._I. macrolunclion 9lld 
megafunction libr8ly atemants (dirac:tly compatible 

wl1lt industry SWldalCt LCA 10000 series) 
Seven arrar sins lrDm 5,000 to 50,000 usable 

gates - pMM in early 1992) 
High 19 · V- oiid• isolation 

c ,_, LllLtlficCCW•t--• AlofviD-. 

LSI 

Modular Design Environment™ (CMOE R ) 

development aollware allow a circuit designe(s modular 
hierarchy lo be l.lillad ID is muirnum potenbal. If 
performing an aptinizad I-placemerc al -
buildin; blocks. and then coU-ing and compacting 
them IO minimum size, substantial benalllS are realized ;;, 

both speed and silicon .,.. utilization. 

Output buffer drive 11renglhs of D.S. 1.6, 3.2. •U, l>.4 
and 9.6 mA are available and determined by tho user 

during tho design phase. Also available is output slew 

rato control that allows dV /dt of each output IO be 
tailorad IO individual load condiloons. 

• 
• 
• 
• 
• 
• 
• • • 
• 
• 

Fully supponed by CMOE software for 

verification, simulation and layout 

Spice buad lilrary tor pre· and post- rac1ia1ion 
simulations 
Channa~Freo architecture tor maximum layout 

llaxibility 
Configurable output drivl up to 9.6 mA wkh slew 

rato control cepabilily 
Inputs and outputs protected from over-voltage 

and -~ latchup 
TTUCMOS LO compallbllily 
Efficient impiemenlalion DI large logic blcldls 
Advanoecl pe± a• • •• I t I 

Can be pre CPI led to L8ftl S Reliability 

requirements 
On board procas rnonllDr cilCllll included in all 
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GEM CENTRAL TRACKER 
INTERPOLATING PAD CHAMBER PROTOTYPE 

Sensitive Area 
Chamber thickness 
Chamber volume 

Specifications 

Anode wire pitch 
Anode-Cathode distance 
Field wire-Anode distance 

Anode wire 
Top (non-readout) cathode 
Bottom (readout) cathode 
Chamber walls 

Number of cathode channels 
Chevron period 
Anode wire offset (WRT chevron peak) 
Single chevron area 
Inter-chevron spacing 

Chamber gas 

60 mm x 60 mm 
4 mm 
26 ml 

2 mm 
2 mm 
(NO field wires) 

0.020 (0.040) mm Au/W 
Cu plated Al 
"1/2 oz" Cu/GlO 
GlO 

12 (24) 
2 mm 
0.5 mm 
5 mm X 60 (30) mm 
0.075 mm 

CF4-C02 @ 1 atm 
(% mixture TBD) 
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