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1. Planned SPADIC Architecture



Introduction to SPADIC 1.0

SPADIC: Self-triggered Pulse Amplification and Digitization asIC
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The processing chain of SPADIC 1.0 — Step 1

Step 1: Amplification + Shaping
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The processing chain of SPADIC 1.0 — Step 2

Step 2: Digitization
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The processing chain of SPADIC 1.0 — Step 3

Step 3: Data processing + Data Gathering
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The processing chain of SPADIC 1.0 — Step 4

Step 4: Inter-Channel Network and Output Protocol
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2. Latest SPADIC (version 0.3)



Block Diagram of Latest SPADIC vO0.3
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Latest SPADIC: Layout
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Bias circuitry (12 current DACs)
26 preamp/shaper channels

Control + readout/decoder logic blocks
8 pipelined ADCs Test circuits
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Test-Setup: SPADIC plugged on Susibo
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CERN Testbeam 2010: Munster's TRD-SPADIC Setup

2 Minster's ALICE-Style chambers with drift ! !
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CERN Testbeam 2010

Phot& by: Cy?aqo Bergmann

* 8 SPADIC readout setups were ready just in time
* 6 SPADIC setups were run in parallel
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SPADIC Configuration, Control and Monitor Software

i Susibo 0 - SPADIC Hit Readout Client @ @&
SPADIC Pulse + Fit Amplitude Histogram
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Configuration Histogram Spectrum Analysis
1 plots/s v record histogram | show frequency spectrum
T logsls show: '+ amplitude _ hit time v logarithmic frequency scale
— I 1 ) | logarithmic magnitude scale
= hit delay 0] channel number (0-7) - -
, , v show only reference curve and fit floating average |1 __Reset
susibo serial - :
, 1.0 max frequency
| enable test trigger
Config File: default. xml | Set Edit Configure Connect Disconnect
Time Severity Component Message =
2011-03-... debug hitclien read 0,199 kPkgs @ 0.00994205 kPkgs/s or 0.0683212 MByte @ 0.00341333 MB. ..
2011-03-... debug hitclien last package: id: 1, 2, 3, ts: 22, 16, 29, status: 70, 0
2011-03-... debug hitclien current spadic hit counter value: 200
2011-03-... debug hitclien read 0.249 kPlkgs @ 0.00995681 kPkgs/s or 0.0854874 MByte @ 0.0034184 MByt. ..
2011-03-... debug hitclien last package: id: 1, 2, 3, ts: 134, 60, 142, status: 70, 0
2011-03-... debug hitclien current spadic hit counter value: 250 ) |
2011-03-... debug hitclien read 0,299 kPkgs @ 0.00996169 kPkgs/s or 0.102654 MByte @ 0.00342007 MByt. ..
2011-03-... debug hitclien last package: id: 1, 2, 3, ts: 2, 147, 208, status: 70, 0 |
2011-03-... debug hitclien current spadic hit counter value: 300 >
| debug v info ' warning | error
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3. Status of Development



Positive Front-End Amplifier
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Negative Front-End (low gain)

an pea,klng-ftlme - P 4400e ENC @ 30pF
7171 ' (incl. input protection

and all necessary switches)
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SPADIC 1.0 FE Pad Plan

51 pads (95um pitch), 120um channel pitch
- 32+1 channels, 9 x vdda/gnda/AmpLow (ADC), 8 x vddc/gndc (CSA), 1 x bulk (gnda)

S

Size of die
5x 3 mm?2

length
3mm =

channel input

reference channel input

CSA power (vddc, gndc)

ADC power (vdda, gnda, AmpLow)
bulk (gnda)

protection (vddp, gndp, vddo, gndo)
ADC bias (AmpLow, Refin)
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Status of Digital Development

There is a lot of activity
on the digital parts, but:

Details probably here not relevant.

See FEE/DAQ talk
or
visit http://spadic.uni-hd.de
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Status of SPADIC 1.0 Development
* Analog part
* Conceptually finished
* Dedicated RICH front-end (negative charges, 2 pF dynamic range)
* Switchable gain in discussion (high-gain option for negative front-end)
* Digital part
* A lot of data processing (most parts relevant for TRD only)
* Sophisticated output protocol, 1Gbp/s max. data rate
* Optional: Feature extraction
Next Steps
* Finish analog part (smaller adjustments, layout, ...)
* Build peripheral parts (DACs, bias-diodes, 10-cells, LVDS-cells, ...)
* Simulate, validate and synthesize digital parts

=> Still a lot of work that has to be done - focus goes now to digital parts
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