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Physics goals
Maintain core high pT program up to L=4E32cm 2s 1

Maintain scenario C two-track trigger to L=1.5E31cm 2s 1

- Balances physics goals with realistic operating conditions.
Note: extensive simulation work has been done and the upgrade we
are pursuing allows us to meet these goals.   This was presented at 
the last Director s Review
Here we focus on hardware progress since that review

XFT requirements
Maintain good efficiency (>90%) for high pT tracks.
Improve purity to reduce growth terms
Maintain (or improve) pT and resolution
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Baylor University: Dittman, Krumnack

University of Illinois: D.Errede, Junk, Kasten, Levine, 
Mokos, Pitts, Rogers, Veramendi

Ohio State University: Cochran, Gartner, Hughes, 
Johnson, Kilminster, Lannon, Olivito, Parks, Winer

Purdue University: Jones

FNAL: S. Holm, T. Shaw, P. Wilson 
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Finder Specification [and schematics]
http://www-ppd.fnal.gov/tshaw.myweb/Stereo_Finder.html

Optical Mezzanine Specification
http://www-ppd.fnal.gov/tshaw.myweb/Xft_upgrade/Mezz_Spec.pdf

Stereo Mezzanine receiver and transition module 
specfications

http://www-ppd.fnal.gov/tshaw.myweb/RX_Mezz.html

XFT 2 Simulations (CDF 7039)
SLAM Specification (CDF 7073)
XTC 2 Board (Spec + Implementation) CDF 7360

http://www-ppd.fnal.gov/tshaw.myweb/Stereo_Finder.html
http://www-ppd.fnal.gov/tshaw.myweb/Xft_upgrade/Mezz_Spec.pdf
http://www-ppd.fnal.gov/tshaw.myweb/RX_Mezz.html
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Stereo algorithm 
exploits correlation 
expected for real 
tracks

Current XFT 
uses 4 axial 
layers only

Upgrade adds 3 
stereo layers 
(~doubling info)

Currrent (Axial) XFT
Hit and Segment finding in 4 axial 
layers; Finder outputs pixels
Linker loops over pixels and search 
for High Pt tracks; Linker outputs pt 
and phi in 288 slices
Results reported to XTRP in time for 
L1 trigger decision

Upgraded XFT
Add hit and segment finding in 3 
outer stereo layers; 6 bin timing 
used for hits; Finder outputs pixels 
to L1 SLAM and L2
SLAM takes input from axial XFT 
and Stereo Finders; stereo 
confirmation bit(s) assigned for all 
288 linkers
Results reported to XTRP in time for 
L1 trigger decision (replaces current 
axial output)
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TDC mezzanine boards [126 bds]
Takes COT input data, puts hits into time bins 

TDC transition modules [126 bds]
Holds Tx(transmit) mezzanine board, performs timing & multiplexing

Fiber optic Tx(transmit) and Rx(receiver) mezzanine boards
Allows for common I/O throughout system.

Stereo Finders [3 stereo SL * 12 bd/SL = 36 bds]
3x the data (per wire) to process
Interfaces to L1 SLAM, L2 trigger 

Stereo Linker Association Module (SLAM) [24 bds]
Replaces Linker Output Module
Merges axial tracks with stereo segments at L1
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COT data split into two paths: trigger and data
Trigger data is put into 6 time bins by the XTC2 
mezzanine card
Data driven upstairs to Stereo Finders

Optical fiber link: Pulsar compatible cards
Same Tx/Rx technology used in XFT-SLAM and XFT-L2

XTCXTCXTCXTC2

TDC

Tx

Rx

TDC 
Transition Card

XFT Stereo
Finder~150 ft

Optical fiber
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Measured start/stop time for each window
Consistent with 3ns timing resolution 

Summer 2004: 10 prototypes made 
Implement timing windows in FPGA
Full 6 time bin functionality 
Can use a Run 2A (2 bin) mode

Prototype Testing
U of Illinois
- Capture test with Run IIa XFT + Ansleys
- Resolution, stability excellent

Fermilab (WH 14th floor test stand)
- Test with COT front-end system

Fermilab (on CDF detector)
- Installed 4 boards in November 2004
- Successfully read out colliding beam data

Production Order (200 bds) placed Dec 22.
- First assembled boards end of January 
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XFT Data Path

TDC Transition module
Timing and multiplexing

Fiber optic transmit board
Use on: TDC TM, SLAM interface

Fiber optic receiver board
Use on: Finder, L2 Pulsar

Prototypes built and tested
Look good.
Investigating higher data rates
Production runs will await 
vertical slice test.

Optical data

Electrical data
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Fibers Used in the XFT Upgrade

Fibers from XTC to Finder
200ft + 2ft breakout each 
end
Total installation: 38 bundles 
of 4 fibers + 36 bundles of 6 
fibers
Pulling fibers expected to 
take ~7 days

Will need fibers pulled for 
commissioning transition 
boards
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PCB Manufacture/Assembly Job released to Compunetix, Inc. on  
December 6, 2004

5 boards due back around Jan. 21, 2005
16 layer Board (8 signal/8 planes) 9Ux400mm format
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Optical IO

XTRP 
Output

VME Interface

SLAM Chip

Clock Gen/Dist

Design Storage

Linker Input

Tracks

Finder 
Stereo Pixels
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Board received Dec 21, 2004 
(Centrix)
Local firm (Dynalab) loaded 
1024-pin BGA (SLAM chip)
Remainder of parts stuffed by 
OSU technicians
Enough parts loaded to test:

VME interface
Loading of VME/SLAM chip 
firmware
VME/SLAM chip communication

Remainder of parts will be 
added as needed

All parts are in hand


