Direct Read-out Detectors for ATLASCommon Features:75 mm pitch, no intermediate stripsminimize capacitance: narrow implants, wide p-blocking implantsChoices:Read-out:

double-sided single-sidedCoupling:AC coupled vs. DC-coupledBulk:p-bulk Vs n-bulkCharge collected: n-side vs. p-sideBiasing:poly R vs. punch through poly R vs. punch through vs. directn-side Isolation:p-implant vs. sprayGuard Rings:Bias Ring Only vs. Multiple GuardsSCT-Rev Hartmut F.-W. Sadrozinski, Santa Cruz Institue for Particle Physics

Read-out:PROC O N Double-sidedless materialfloat electronics or voltage across capsSingle-sidedchoose best sidedecouple detector and FEE biasingCoupling:PROC O N DC- couplingsimpleDC current flows into FEEAC - couplingseparate biasing of detector and FEEBreak-downBulk:PROC O N n-bulk / n-strips well known propertiesjunction change sides at inversionlow capacitance after inversionhigher capacitance before inversiondepletion voltage lower(both pre- and post-rad)Charge collected:PROC O N holeswell understoodmarginal after inversionlonger pulseselectronsshort collection timeneed p-blocking implantrobust after inversionSCT-Rev Hartmut F.-W. Sadrozinski, Santa Cruz Institue for Particle Physics

Biasing:PROC O N Poly resistorsrad hardpreciseAccumulationno goodPunch-throughsimplenot radiation hardnot precisetoo large?Fox-FETnot radiation hardnoise contribution not understood (SVX)direct (DC coupling)need to ground all stripsFEE bias and detector coupledn-side IsolationPROC O N p-implantwell defined performancepossible breakdownp-spraysimpledoes not work with all strip geometriesGuard RingsPROC O N Bias Ring onlyleast dead space ?bulk and surface currents addedMultiple Guards higher breakdown voltage?more space usedSCT-Rev Hartmut F.-W. Sadrozinski, Santa Cruz Institue for Particle Physics

Conservative choice for long-term operations with additional �head-room�before radiation damage:yield of bad strip with large currents: AC - couplingyield of shorted capacitors: single - sidedtestability: common biasing, (access to strip implants), guard ringafter radiation damage:ultimate fluence:leakage currents : AC- couplingdepletion voltage: single-sided, n-bulk, n-strips,surface damage: poly resistors, p-blocking implantsProposal for direct read-out ATLAS detectors: �Separation of Functions�n-bulksingle-sidedn-stripsAC - couplingPoly resistorsp-implantsat least one guard ringSCT-Rev Hartmut F.-W. Sadrozinski, Santa Cruz Institue for Particle Physics

Noise Measurements with Binary r-f Modules

05 0 0 1000

Noise [ e -]15002000051 0 1 5 Binary Noise Sigma [n-side]Bias 100VDetector Length [cm]200V100V invExtrapolation for inverted Detector: 1500 e-