General Notes:1) Five particle trigger modes are provided: INGEO = BC1(LO)*BC2(LO) BEAM = INGEO*BC2(MID)*notBC2(HI) CENTRAL = BEAM*MLT(HI)*notECD_amp(LO) SURVIVING BEAM = BEAM*ECD_Au(MID) INTERACTION = BEAM*notECD_Au(MID) (notPRE*notBUSY are required for all trigger types)Note: INTERACTION requires enabling the BEAM (B) and ECD_Au (D) inputsat EVT, setting EVT to Maj. 2, turning off BEAM (C) input to ECD_Au (setsMaj. 2) and moving ECD_Au output to outbar. This must all be reset fornormal data taking.2) Pulser and Canary (SPECIAL) data are normally taken with spill off.Without beam in the line the spill on veto can be removed from SPECIAL.3) To use the test paddle logic (e.g. proton or MUFFINS cal.), the spill onveto must be removed from SPECIAL. The paddle logic can not be moved to EVTor MASTER unless an appropriate input is provided to RETIME or RETIME isset to Maj. 1. A RETIME input is already incorporated from SPECIAL. Testpaddle logic is not detailed since it depends on the details of the test.4) As shown, the SDDA particle event trigger is tied to DDC trigger and isprotected against triggers from SPECIAL. The SDDA trigger can be moved toEVT, BEAM, CENTRAL etc. However, this will change the timing of thetrigger. 5) An SDDA calibration pulser trigger is generated 100 ms after each flattopoff.Multiple Particle Threshold

DiscP7042-1-3Low (Timing) ThresholdBeam ID Threshold

BC1LBC1R

Low (Timing) ThresholdBC2L 50S

Linear Fan

BC2R

ADC50SLinear Fan

50S50SMLT HTMLT VTMLT HBMLT VB

BEAM

CENTRALMaj. 2

BC2 MID

BC2 LO

BC2 HI

BC1 LO

INGEO MLT TRIGGERSELECTORMajorityLogic InputFOLPRE

EVTMaj. 1

TOTTDC (DDC DAQ)

TDC (SDDA DAQ)TDC (DDC DAQ)TDC (SDDA DAQ)TDC (SDDA DAQ)TDC (SDDA DAQ)TDC (DDC DAQ)TDC (DDC DAQ)DiscP7042-1-4DiscP7042-3-1DiscP7042-3-3DiscP7042-3-4DiscP7042-1-1DiscP7042-1-2DiscP7112-2-1DiscP7112-2-2DiscP7112-2-6DiscP7112-2-5

Fast Fanoutth=200 mVFast Fanoutth=200 mV

Linear SumLinear Sum

ECD_amp

DiscP7042-5-3DiscP7042-5-4DiscP7042-5-1DiscP7042-5-2

50S50S50S50SECD1ECD4

Linear Sum

50S50S50S50SECD2ECD3

50S50S50S50SADCADCADCADCADCADCADCADCADCADCADCADCADCADCADCDelayP7942-11-2DelayP7942-11-3

DelayP7942-11-4

Linear SumDiscP7042-9-5

Linear SumDiscP7042-9-6

12 ns

L428F1-3-3L428F1-3-4L428F1-3-1L428F1-3-2L428F1-6-3L428F1-6-4L428F1-6-1L428F1-6-2L428F1-8-1L428F1-7-1L428F1-7-4L428F1-8-4L428F1-7-2L428F1-7-3

DiscP7042-3-2

DiscP7112-2-3

L428F3-9-2L428F3-9-3P7552-6-3P7552-6-4L365AL2-8-2L365AL2-12-1P7552-6-1P7552-6-2P7542-10-2P7542-10-1L365AL2-8-1P7552-4-3P7552-4-4P7552-4-2P7552-4-1P7542-10-4L428F1-5-4L428F1-5-3L428F1-5-1L428F1-5-2Or474Or474Or474Or4741-91-121-101-11L428F1-8-2L428F1-8-3L4651-2-3ECD_AuUDOSDiscP7112-9-1

DelayP7942-11-1strobeDDC DAQVME

LiveE896 Trigger Logic 1/30/97 JWM

RETIMEBUSYORFOL FlgEVT¥ BUSY

Scaler(or input register)MASTER1810 Input

VME Strobe

AGS Flattop Off

SDDA DAQVME

SDDAMaster

1810 BusySpill off pulseMaj. 2

DDC PulserCanary Trigger

BC ADC GateBC TDC StartBVD Stop

To HouseSDDA TriggerDelayQDGG3-6-3

Test Paddle Logic

QDGG3-6-4Pulse forming only - no delay

outSDDA Pulse Driver

DelayQDGG3-6-2

MUFFINS ADC Gate

MUFFINS TDC StartTOF TDC Start/ADC Gate

DDC TDC StopDDC TDC StopL365AL3-1-1

DDC Busy LatchClrSetOut

MECLFF3-4-1L365AL3-2-1P7542-10-3L365AL2-12-2SPECIALL429A3-5-4L428F3-9-1L429A3-7-4L429A3-3-1L429A3-7-3L429A3-7-2L365AL3-1-2FFL2223-11-2

SDDA Busy LatchClrSetOut

MECLFF3-4-2

DelayL2224-2-2DelayL2223-12-2

BusyPULSERBNC-BH14-4/5100 ms outL429A3-3-2

L429A3-3-3L365AL4-2-1

EGG C3154-1-1EGG C3154-1-2Maj. 1239 ns10 ns279 ns(270ns)173 ns(157 ns)140 ns(124 ns)8 ns2-7-2197 ns(181 ns)

L688AL3-10-1NIM->TTLCOMPVisual ScalerGate

NIMNIMSpill ONDelayL2223-11-1

NIMNIM

StopStart

DelayL2223-12-1

StartDel

Visual ScalerReset

VME 1151Scaler GatesTTL

DelayL2224-9-2Time Cal.Or4624-7/8

DDC PulserInputsTTLDelayQDGG3-6-1

462Stop

462Start

L429A3-5-1

L429A3-5-3

L429A3-5-2 outDiagram Notes:1) Standard symbols are used to indicate logic functions. When amajority logic unit is employed the majority level is indicated.Where more than one function is implemented in a module, thefunction used in the logic is indicated if not obvious.2) Modules are identified by company and type number.Exceptions are the MECL FF and the QDGG (Quad Delay GateGenerator) which are LBL modules. Otherwise: L=LeCroy ResearchSystems, P=Phillips Scientific, Or=Ortec, EGG=EG&G,BNC=Berkeley Nucleonics. 3) Individual logic units are identified by a three digit numberindicating (bin-slot-channel). Bins are numbered from the top ofthe rack down. Slots are numbered from left to right. Channels arenumbered from the top of the module down. Double wide modulesare shown.4) 50S indicates a 50 Ohm balanced splitter.5) Specific cable or electronic delays are noted. Otherwise, cablelengths are not indicated. Usually, they are as short as appropriateand like logic elements (e.g. BC1LO and BC2LO to INGEO) areconnected using the same length cables.6) For electronic delays the width of the initial (gate) time baseof the delay unit is given in parenthesis. The actual delay willincludes propagation delays in the unit and is greater by 16 ns inthe P794, 9 ns in the QDGG, and 4 in the L222..7) BC discriminator outputs (to TDCs) and all trigger detectoranalog signals (to ADCs) are duplicated to the DDC DAQ and theSDDA DAQ. All ADC signals are provided by L428F linear fans. Theorigin of the TDC inputs to each DAQ are shown explicitly.8) The P711 discriminators [2-2-(1,2,5,6)] act as fast fan-outfor the BC (LO) discriminator signals. TDC inputs should comefrom one side of a bridged output with nothing connected to theother side. This gives a double amplitude signal to drive the longdelay cables.Timing Notes:1) Time from beam crossing at BC1 to the input of the BC1L(LO)discriminator (which strobes RETIME to set the total logic time)is 160 ns (at HV=2440 V).2) Distance from BC1 to the target is 12 m. Particle flight timeat 11 GeV/c is 40 ns.3) From beam crossing at the target to the BC1L(LO)discriminator input is 120 ns.4) Time from the input to BC1L(LO) to the output of RETIME is272 ns (280 ns to the output of the RETIME fan).5) VME strobe occurs about 600 micro-s after RETIME.2-7-1Maj. 2Maj. 2Maj. 2Maj. 2Maj. 2Maj. 2Maj. 1Maj. 2Maj. 2Maj. 1Maj. 2Maj. 2Maj. 3Maj. 1Maj. 2Maj. 2

ABCDABCDABCDABCDABCD253 ns(244 ns)

450 nsPulse forming only - no delay

L365AL3-2-2LIVE CLOCK

L429A3-3-4

10 kHz Clockfrom Visual Scaler

1151 VME ScalerOut

To SDDA LIVE CLOCK

L365AL4-3-1SDDA LIVE CLOCK

To 2251ScalerFrom DDC LIVE CLOCKMaj. 1

Maj. 1Maj. 2Maj. 1

Width 500 ns511 ns(495 ns)

500 nsTOTUDOSDelayed TOTPRECOINCIDENCEFOLCOINCIDENCE

PRE/FOL Note:This circuit protects against spill structure which might cause false tracks in the DDC. PREis used as a veto. FOL comes too late and so is used to generate a flag in coincidence with aMASTER (experiment trigger) pulse. The timing diagram shows the relationship betweenTOT, UDOS, and the delayed TOT pulse. The propagation delay in the UDOS (Updating OneShot) insures that TOT will not form a self coincidence in PRE. The TOT delay is set justlonger than UDOS so it will not self trigger in FOL. However, the UDOS output from aparticle passing through the beam counters less than 500 ns before the particle thatgenerated TOT will give a coincidence with TOT and will trigger PRE. Similarly, any particlefollowing within 500 ns will cause the UDOS gate to update (extend) and will trigger FOL.545 ns(541 NS)