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People and Institutions

* Boston University
o Columbia University

* Florida State University

« SUNY Stony Brook
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STT Functionality
* Include SMT data in track trigger
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Conceptual Design

e LI1CTT=>tracks in CFT

e Select SMT hits in roads

o Fittrajectory to LICTT+SMT
hits. Measure

e Sendresults to L2
e Pass LICTT information to L2
e Send SMT clusters to L3
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Motherboard

9Ux400mm VME board

SCL mezzanine card (FF
Up to 6 link boards
Logic card

Buffer controller

VME I1

Dedicated lines E——=
SCL->logic card | TXorke

Gennnay _MB3 [ : N | VME 2

VTM=->logic card e -

| RER |
3 PCI busses (32bit/33MHz) . — [ H o
Link boards->logic card )| | o . 1

Buffercontroller%loglcc Non-std I
on-sic
(VIM)

Universe Il bridge
PCI bus to VME bus

PROPOSED Rev!.1 - 28 Mar 2000
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Motherboard
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Link Transmitter/Receiver

Boards
e PCMIP standard

e 3 LVDS serial links

o 256k buffer
e design complete
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Fiber Road Card

- SCL

* Receive 128 hits every 132 ns
« Fan out L1 QUAL, L1 TURN, L1 BX

— L1CTT data
* Receive 1.5 Ghit/s glink > VTM
e Fan out
— manage L3 buffers
» control allocation/deallocation of L3 buffers
e send readout requests to VBD
e send monitoring requests to CPU

— arbitrate VME bus
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Silicon Trigger Card

from FRC via serial link SMT
LICTT SCL I
""""""""""""""""""""""" Strip reader = L3
Cluster finder L3
Road - |
LUT Hit filter L3
control logic channel logic (x8)

________________________________________________________________________________

track ar sequencer HDI chip centroid
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Processing of SMT Data

e bad strip mask

e pedestal/gain
calibration
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STC Prototype 1 (2 channels)

B i, e, & A WBF, Bmmiem mism iy o

control -
logic

channel logic
. (Altera APEX)

St ‘_:'-1 1.5M gates
= P a i - 300 kbits RAM

| e 652 pin BGA
s B S $1270

= A "o
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Road = EEE e U @ 2 channels
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STC Prototype 2 (8 channels)

Road _— | control logic
LUT @ orrlat-S SR il (Sx) channel logic
-.'-'.-__:::EE:-Ef:rstun Um;;mtr sity EDF '::u:"| * ' 1 ‘. (X|I|nX Virtex E)
. N__._/P/N STCvZ 9,2001 S.X.Mu | » : 800k gates
5 T do 1.1 Mbits RAM
560 pin BGA

$1200

accommodates
all 8 channels
—->need 1/STC

Xilinx donated
Y270 FPGAS
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roads from FRC
hits from STC

tracks to L2

Track Fit Card

&P External Memory Interface
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Track Fit Algorithm

e require hits in

e choose hits

e linearized x? fit

Event processing time (microseconds)
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Hotlink Transmitter

e Transmits data from TFC to MBT in L2CTT
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LVDS serial links

for communication
between boards
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MCH2
e Passive Splitters in MCH2

— split g-link fiber from sequencer into two paths:

STT and VRB
e Racks M202, M203, M204 in MCH2
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Output

e to L2CTT

b X | dE/dx track X{x|{f|[f|f|f]| barrel |f

pr transverse momentum encoded b impact parameter
in 0.25(3) GeV increments for
pr <(>) 25 GeV:

dE/dx ionization

+  sign track track number (0-45)
S impact parameter significance barrel  barrel number

¢ azimuth f topology flags

X2  goodness of fit X spares
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Output

e to L3 for each event

track de sequencer HDI chip centroid
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Beam Stability
 Need:

* Vertex package in EXAMINE
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System Tests
« BU

— Test vectors
— FRC->STC->TFC

* FNAL

— Communication tests
e FRC €&<-> SCL
e SMT = VTM =2 STC

. VBD <= FRC/BC CTQD
— send test data from CTQD test card
« L1CTT data and one SMT fiber v v
e no SCL VTM VTM
« VTM>FRC->STC>TFC l L

— need L1CTT inputs for complete test
« synchronized SCL/L1CTT/SMT data
* need for tests with full speed

FRC —» STC —» TFC
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Schedule

need L1CTT inputs to complete tests
and commit all modules to production
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Run 2b

« SMT replacement: 6 axial barrel layers

no upgrade modest upgrade full upgrade
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Option

Run 2b

No

Modest

Full

upgrade

upgrade

upgrade

FRC logic board 6 6 6
STC logic board 54 60 72
TFC logic board 12 12 12
motherboard 72 /8 90
SCL mezzanine card 6 6 6
link transmitter /8 90 102
link receiver 90 96 108
hotlink transmitter 12 12 12
buffer controller 72 /8 90
VTM 60 66 78
Additional cost (no cont.) $34k $81k $231k
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Conclusions

 All modules prototyped
 Integration tests under way

 Production

e Goal: operational end summer 2002
 Documentation
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