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Outline

e Brief Overview of CDF Si (Oh No! Not Again!)

e The Silicon Data Acquisition System

It starts with a little chip

.. that hooks up to a Port Card
.. that is driven by a FIB

.. that sends its data to a VRB

.. all of which answers to an SRC

.. that talks to the CDF DAQ

.. and gives us tracks

e Pretty Pictures

e TRACKS

e Where are we now”
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CDF 11 Si
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Over 700,000 readout channels.
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S1 Details
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CDF Data

Flow
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CDF English

Main Entry: ac.ro.nym

Pronunciation: ’a-kr&-"nim

Function: noun

Etymology: acr- + -onym

Date: 1943

. a word (as NATO, radar, or snafu) formed from the initial letter or letters of

each of the successive parts or major parts of a compound term

Main Entry: ab.bre.vi.a.tion

Pronunciation: &-"brE-vE-’A-sh&n

Function: noun

Date: 15th century

1 : the act or result of abbreviating

2 : a shortened form of a written word or phrase used in place of the whole <amt

is an abbreviation for amount>
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Overview of the S1 DAQ

Slides of Si DAQ schematic and command path here.
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Overview of the S1 DAQ

Dag Components:

The SVX3D chip: Analog front end amplifies signal from 128 Si strips, stores
charge on a pipeline of 46 capacitors (cells). Independant back end digitizes
and transmits 8 bits of data and a data clock.

Compact Port Card (CPC): Transmits control signals from DAQ to SVX3D
chips. Optically transmits 9 data bits to DAQ front-end.

Fibre Interface Board (FIB): Front-end of DAQ recieves optical readout
from Si. Flash RAM used for programming and storing SVX3D control

sequencies.

VME Readout Buffer (VRB): Common DAQ back-end for all CDF systems.
Memory buffers for data to be collated by the CDF Hardware Event Builder
(HEVB).

Silicon Readout Controller: Interface between CDF DAQ and Si DAQ
systems. THE BRAIN.
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The SVX3D Chip
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The SVX3D Chip

Fach chip reads out 128 strips. Chip Features:

A pipeline: A total of 46 cells. The pipeline depth is 42 cells depth = 42 x 132
ns between beam crossings = 5.5 u secs propagation/processing time for L1
accept decision from CDF DAQ.

Deadtimeless 4 of the pipeline cells are dedicated to L1-accept buffers for

deadtimeless operation.

A Seperate Back-End: Digital back-end is seperate from analog front end.
Allows charge acquisition during digitization and readout. 8-bit ADC.

Dynamic Pedestal Subtraction: By delaying the start of the digitization
counter until 30-40 strips have fired, an event by event pedestal subtraction
is applied to the data.

Programmable settings: 197 bits control operation. 128 channel masks,
preamp band width settings, ADC ramp settings, ADC bandwidth, polarity
settings, sparsification modes.
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SVX3D in-situ

Show picture of Bert hanging barrel in the air and closup of vertical barrel to

show chips on hybrids, hybrids connected to Silicon.
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Port Card
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5 Channels/CPC. SVXII CPCs readout 5 1/2 ladders = /4 chips. ISL CPCs
readout 5x16¢hips/unit = 80 chips. 114 CPCs total in system
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Components of the CPC"

Transciever Chip: Converts low-voltage differential signals from DAQ to single

ended. Differential reduces noise and signal degradation over long cables

(76").

Digital Data Reciever (DDR): Decodes 5 bit commands into 10 SVX3D chip
CMOS control signals + calibration voltages ( 4 bit Digital-to-Analog

convertor) using a control.

Analog DDR: Regulates chip analog voltage (AVDD) for clean front-end

operation.

Dense Optical Interface Module (DOIM): Converts differential 9 bit
digital data from chip (8 data bits 1 Data Valid signal) into single ended
input to a Laser Diode Array (LDA) which then transmits it to the DAQ

front-end via a 9-bit parallel optical link.
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CPC in-situ

Show photos of the installation of the CPC rings and the final 3 barrels with all
the CPCs on top.
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Fiber Interface Board
(FIB)

The FIB controls and recieves data from 2 CPCs via 10 input channels.

Commands and Timing
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FIB Command Path

From SRC: Recieves CDF clocks from SRC the L1-accept and PRD2 (release

tagged cell) chip signals, and commands to digitize, readout and reset

preamp. Also recieves bunch crossing number.

To CPC: . Converts CDF clocks, L1A and PRD2 signals into chip-friendly
format and transmits to CPC. Microsequencer synched to clocks from SRC
converts digitize, readout and preamp reset commands from SRC into 5-bit

encoded SVX3D command sequencies (programmable and storable in
EPROMs) that are transmitted to the CPC.

From CPC: A transition module, OFTM with receiver DOIMS (RX-DOIM)
convertes optical data from 10 CPC channels and transmits to FIB board.

To VRB/SVT: Data from all 10 CPC channels is collated and transmitted via
4 optical GLinks (GHz link) to the VRB and Silicon Vertex Trigger (SVT).
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FIB Data Pipeline

Data Processing

e A FIB id word identifying Si and bunch crossing number are appended to
the CPC data stream from each channel.

e A lookup table in RAM is used to subtract pedestals on a strip by strip basis
from data if desired. Up to 4 sets of pedestal per strip can be subtracted
determined by the chip state (quiescent, digitize, readout, ..)
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VME Readout Bu er

St has special V' Bs di erent from the calorimeter and D0 versions:

From SRC: Recieves bunch crossing number, expected pipeline cell id and

buffer number from SRC every time a L1A is issued.

From FIB: Data from 10 FIB channels is read into the right buffer (4 read
buffers/channel)

To CDF ard are Event Builder: Data from 10 channels is scanned into a
single output FIFO on receipt of a L2-accept to be by the CDF HEVB.

Data processing: Pipeline cell ids from each chip are checked for
synchronization. Also checks bunch crossing numbers from each FIB channel.

Strip occupancy histograms are stored on board.

Food For Thought, June 19tk 001 Mary Bishai, FNAL Page 18



ea ot ot olle

To control the large data throughput and insure proper deadtimeless operation a

special controller is used as an interface et een CDF and Si D
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Gink 300ft - Gross and semi-fine Si timing
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SVXII Axial Cluster Charge
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