Jay Hauser -- UCLAJay Hauser (presented by Grzegorz Wrochna)18-Oct-1996D340: CSC Comparators & Pattern Arrays1) Beam Test of ComparatorsKorytov test board, L. Gorn analysisTests done on P0 chamber at CERN 2) Comparator ASIC, 8-ch versionJ.-C. SantiardLayout done, chip delivery mid-Dec. 3) Pattern Array FPGABasic design is doneOngoing simulations to create patterns, etc.Strip Card test Jan. ’971

D340- 1996 Nov Delivery of prototypes of comparator tree and pattern finding chips for cathode strip chamber trigger (UCLA,MIT,CERN)The CSC chamber strip preamp/fast shaper ASICs plus strip comparator tree ASICs plus strip pattern-finding FPGAs will be connected to 16 strip x 6 layers of a CSC prototype chamber and tested for efficiency and spatial resolution.

Jay Hauser -- UCLA

2Wire cards(3-4/chamber)MF1/1Motherboard96-channelboards

Twisted flat cablesto Motherboardsand Port Cards3672 Strip Cards2448 Wire Card 504 Motherboards96 Port Cards384 Data Links24 Track Finder CratesMF1/2MF3/130OMuonTrackFinder

Global MuonTriggerGlobalLevel 1Trigger£2MuontracksDetector

MF3/2MF4/1MF4/2£4Muontracks96-channelboards

Revised CSC Trigger LayoutStrip cards (4-10/chamber)

GHz optical linksto Track Finder CratesStripRoadsWireRoadsMF1PortCard

MF1/3£3 MuonStubs

£2 MuonStubsMF3PortCardMF4PortCard

MF2/1MF2/2

Trigger Room

NEWNEWMF2PortCard

Jay Hauser -- UCLA3

Align data in 30 degree sectors ¥Resolve chamber f overlaps ¥Reduce # of optical links

Jay Hauser -- UCLA

4Discrete Comparators TestP0 chamber prototype, CERN test beamKorytov boardGorn analysisEff(1/2-strip)=92%, Eff(3/2-strip)=98%

Jay Hauser -- UCLAComparator ASIC (Santiard)Santiard Strip Comparator ASIC Description in CERN-ECP/MIC, 16-04-96Circuit design, simulation results Layout of 8-ch circuit is complete December deliveryEnough 8-channel chips to instrument P0 prototype plus spares Some modifications desired for 16-ch final version5

Jay Hauser -- UCLA6

Jay Hauser -- UCLA7

Jay Hauser -- UCLA8

Comparator Package (external)

Jay Hauser -- UCLA9

CSC Strip LCT Logic8/27/96 JK

16 Stripsx 6 LayersPre-AmpShaper100nS96Digitize& ConvertTo 1/2-Strips

Convert To DiStrips4-to-1 ’OR’

19219219248+18=66

666CSC Plane’OR’CSC Plane HitCoincidence‡4

Wait60nSDriftINHIBITCKLatch1/2-StripsCKLatchDiStrips

2106612Shaper OutputFrom AdjCards

181/2-Strips FromAdjacent Cards

PatternMatrix.PCB TracesMap DiStripBits Into15-Bit RAMAddresses.A TypicalDiStrip BitConnectsTo 4 RAMS

Latch Beam X-ingID Number32Kx8SRAM32Kx8SRAM32Kx8SRAM

151515Left BendDiStrip0Right BendDiStrip0

Right BendDiStrip766-Bits In16*15=240Bits Out

400018484148415Pattern ATag APattern BTag BPattern ATag APattern BTag Bckck

Pattern BTag BckPattern ATag APattern BTag BckPattern ATag APattern BTag Bck8484848484848

Bits Into15-Bit RAMAddresses.A TypicalhStrip BitConnectsTo 4 RAMS128Kx8SRAM

151515Left BendhStrip0Right BendhStrip0

High Pt RAM Array:2 RAMs Per 1/2-Strip.8 RAMs Total.

81515Left BendhStrip3Right BendhStrip3

307Pattern ATag APattern BTag BPattern ATag APattern BTag BckckPattern ATag APattern BTag BckPattern ATag APattern BTag BckPattern ATag APattern BTag B

3Magnitude Comparator Array:Compares Pattern A to B.Passes Higher Pattern # and its Tag.4-Bit Tag ID’s Its RAM Chip.8-Units4-Units2-Units1-Unit

CompareHiPt PatternToLoPt Pattern+Tag Mux+Format Data25nS

424-Units2-Units1-Unit

Tri-StateBuffer Array

Tri-State Buffer ControlRoutes 1/2-StripsImplicated By Low-Pt TrackTo HiPt Pattern Matrix. 25nS

84Pipeline Clock

Pipeline Clock 483

Motherboard

Data To MB:

ToMotherBoard8FromMotherBoard8

Any Hit Flag: 1Pattern ID 0-21: 8+Hit Count 4/5/6 Hi/Lo Pt Flag: 11/2-Strip ID 0-31: 5L/R Bend Angle: 1Beam Xing ID: 8 -------Total 24 Bits

Data From MB:25nS Beam Clock 1Beam Xing ID: 8 -------Total 9 Bits

24Complexity: 24 SRAMs: 16 32Kx8 + 8 128Kx8 22 Magnitude Comparators (242 CLBs) 48 4-Input ’OR’ LUT’s (24 CLBs)

¥¥Best LoPt

PatternBest HiPtPattern128Kx8SRAM128Kx8SRAM128Kx8SRAM

41/2-Strip BankAddress128K=4x32K,Each 1/2-Strip HasIts Own Memory Partition

Cathode Strip LCT Card8/27/96 JKCompASICComp

XilinxXC4013576 CLBsXilinxXC4013576 CLBs32Kx8SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAM

SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAM32Kx8SRAMXilinxXC4013576 CLBs32Kx8EEPROM

Analog From Shaper

Analog From Shaper

128Kx8SRAM128Kx8SRAM128Kx8SRAM128Kx8SRAM128Kx8SRAM128Kx8SRAM

Pattern Adr To DAQ

LVDS In

LVDS OutJTAGInterfaceTrigger Logic and Board Layout¥J. Kubic

Jay Hauser -- UCLAPrototype TestStrip Trigger Card cosmic ray testFeb. ’97 with P0 chamberOhio State preamp/shaper ASICsCERN comparator ASICsUCLA pattern arrays and cardsUC Riverside readout10