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Figure3: Block Diagram for Front End ASIC.
Figure6: RPC DAQ board
Front-end specifications
Figurel: The 50kton Iron Calorimeter. Process: AMSe35bde3 (0.35um CMOS). Data Interface
Input dynamic range: 18tC—13.6pC.
« 3 modules each of size 16m x 16m x 14.5m. - Amplifier gain: 8mV/uA. NIOS 1T —
: : : with /TP stack 1n software
« 150 layers of RPCs interleaved by Iron plates of « 3-dB Bandwidth: 274MHz. b e ; :
thickness 56mm. « Rise time 1.2 ns; Comparator sensitivity 2mV. I
= 04 (8)(8) RPC(Cs per 1ayer per module. - LVDS drive 4mA & Power per channel <20mW. f Wiznet W3300
- Total of 28,800 RPCs of size 1.95m x 1.84m x MI O e M
0.024m, with 64 strips (30mm pitch) on either Rjaﬁ
read-out planes. EthemetPHY ||  RI45 Jack

Jack

« Magnetic field of 1.3 Tesla.
« Total of 3,686,400 electronic channels.

Figure7: Proposed scheme for Network interface

- 1840 mm - *RPC’s designed as network devices

FE7 |[FEe |[FE5 |[FE4 |[FE3 |[FE2 |[FE1 |[FEO Figure4: Package CLCC48, Chip area 13mm? *Each RPC willhave Embedded pP + Linux + TCP/IP
*Firstlevel DAQ by RPC itself, on global trigger

*On board slow control, monitoring
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Specifications for ICAL TDC device

UTP cables cunnecting
Network enabled RPC’s to
ethernet switch

= Bither 8 or 16 number of channels TDC with Least Count
200ps used in Common Stop mode.

- Dynamic range : 2 (essential) and 32 (desirable).
Number of bits : 14 (essential) and 18 (desirable).
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TOT TDCs SIow . . . . L . Advantagesover VME: Elegant,
~_ | Hits : single hit (essential) and multi hit (desirable). compact, components that keep
i = _ . . getting better and cheaper, standard
b Rate || Controller |- Hit Double hit resolution : 5-10ns. protocols and software, future proof,
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- Fuise Signal & control onputs : LVDS & TTL respectively.
| ji MTI:M \ . DNL/INL 1000s (typical) Figure8: Alternative network based DAQ for INO-ICAL
Gmhal‘mm J.-' A « Power rail : 3.0 to 3.6 Volts (suggested).
- Control & readout interface : SPI (essential) & SPI + Parallel Integration Schematic
Figure2: The functional diagram for electronics. (desirable)

Front-end to RPC-DAQ bus

Pulse Shape Monitor

« 8 LVDS pairs of comparator signals.

« Amplified & multiplexed RPC pulse on 50¢2. 0.2-2ns | , , +
——  Inverter “Domino™ ring chain

« 3-bit channel address bus for multiplexer.

« Power supplies&threshold control(d.c./DAC bus). il Latal Lateat katat kadat Ladat Latad Latad Lot %
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RPC-DAQ controller firmware | Backend online DAQ Out
system | Local & remote shift consoles | Data packing ook _F STift Reaistor
& archival | Event & monitor display panels | Event '
data quality monitors | Slow control & monitor con- “Time stretcher” GHz — MEyz

Figure9: RPC DAQ and its placement.

soles | Database standards | Plotting & analysis soft-
ware standards etc. Figureb: Ref: Stefan Ritt, Paul Scherrer Institute, Switzerland.



