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RPC In the ICAL detector




of ICAL detector

3

16m % 16m X 14.5m

48.4m % 16m %X 14.5m

185]0)

56mm

Omm

1,950mm > 1,840mm * 26mm

3S0mm

er 8

Module 8

JPC units,/Layer 192

No, &EC units 28,800 (97,505m?2)

No: of readout strips 3,686,400
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Schematic of a basic RPC

Readout strips (X)

Insulator
| High resistivity electrode
Graphite

coating Gas gap

High resistivity electrode

Insulator
Readout strips (Y)

% Glass (bakelite) for electrodes

% Special paint mixture for semi-resistive coating
% Plastic honeycomb laminations as pick-up panel
%+ Special plastic films for insulation

% Avalanche (streamer) mode of operation
% Gas: R134a+Iso-butane+SF, = 95.5+4.2+0.3 (R134a+Iso-butane+Argon=56+7+37)
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rent rate ~10Hz (The “blue” book says ~2Hz)
onitor

Ambient prameters (T, P, RH)
- D.C. power supplies, thresholds
= Gas systems and magnet control and monitoring
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ed data sizes and rates

bs ORed), dual edges, 16 hits /ch, 16-bits - 16 x 2 x 8 x 16 = 4096bits
50ns, 200ps LC, 8bits - 16 x 50 x 5 x 8 = 32kbits!

(1 second, 16 channels, 32bits) - 512bits/s
ate/ RPC - 42720bits/s + 48bits/s + 512bits /s = 43280bits/ s

hannel occupancy a few %
Ise height analyser - do we need it? Difficult to implement as online monitor routine
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Honctional diagram of RPC-DAQ

- 1840 mm -
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RPC-DAQ bus
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nctional diagram of FE ASIC

\
LVDS
Comparator output LVDS_out0
driver ->
J
Channel-0
Amp_out
8:1 Analog Output
Multiplexer Buffer
Channel-7
~\
LVDS
Comparator output LVDS_out7
driver >
J
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atures of ICAL FE ASIC

practice (MPW), Belgium
iC, Belgium

stems

>um CMOS)
6pC

—

range:18£(
pedance: 45Q @350
gain: 8mV /A
width: 274MHz
2ns

| or’s sensitivity: 2mV
- LVDS drive: 4mA

« Power per channel: < 20mW
» Package: CLCC48(48-pin)
Chip area: 13mm?
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ASIC evaluation board
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ANimportant issue on FE ASIC

1ps for amplifier and discriminator?
support FE for glass and bakelite

or example, different designs
ample: CFD

- ASIC (amp+comp) chip.
m Can we have analog sum of eight channels, in
addition to multiplexing?
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Scheme of RPC-DAQ controller

LM1117
3V3, 800mA

LM1117 NTAO0505
5V, 800mA +5V & -5V, 100mA each

Level Shifter
SN10EPT28LZG
3V3

Optical
1x9 Tranceiver

USCI_AO
USCI_A3

Pressure
SMD085
5V

MSP430F5438
Microcontroller R.Humidity

3V3 HIH4030
oV

USCI_A1

Temperature
AD8230
+5V & -5V

USCI_A2

AD8629
2V
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BIOCK diagram of MSP430F5xx

Unified
Clock
System

Power
ENET
Module

Supply
Supervisors
Supply
Brownout

RISC CPU
16-bit

Enhanced
Emulation
Module

JTAG
Spy-Bi-Wire
nterface

DMA
Controller
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Timing and
Computational Control Signal Chain Communication /O & Display
General
Purpose Universal pu?eg:;al'/o
Hardware Timers ADC Serial Comm. Pp"
Multiplier Capture/ Interfaces SPI, bt 5.
Compare USART, I2C Pull-down,
PWM Outputs Drive

CRC

Basic Timer
and RTC

DAC

usB 2.0

(Full Speed)
Engine + PHY

Segment
LCD Static,
Muxed

AES
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Serial Peripheral Interface (SPI)
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Puise shape monitor

“Domino” ring chain (SCA)

Wk

Waveform
stored

Shift Register

Also
V.B.Cha

SMRITT ASIC: 500MHz Transient Waveform Sampler
ratre et al (BARC)
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timing device

interpolation technique)
ch is to mix and match ASIC+FPGA

ifferential ine technique)

GA efforts will continue
sues (delay matching, routing etc.) to be solved

d bad of an FPGA solution

1 lesser travelled path (only used in CKM
experiment, Fermilab)
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JPH monitor module

AD8629 ADS8230

Honeywell
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Back-end issues

VME is the ICAL’s backend
standard

h WME Procassar

Timing Madula

Global services (trigger, clock
etc.), calibration
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Data collector modules

Computer and data archival
On-line DAQ software
On-line data quality monitors

Backpianz
Conneckar:
WME Interface

Networking and security issues

Remote access protocols to
detector sub-systems and data

Voice and video
communications

|
|
|
|
|
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Drawings courtesy: Gary Drake



VME Interface Logic

e

Intl, Int2
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JTAG

FPGA
Configuration
Logic

OE

IOATOOSURI],

DIR

A

Address Bus
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DIR
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[ I NZAN
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BERR

eng
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|CAL trigger system

ediu

generation
shares data bus with readout system
ture

“AL, trigger s
vent; no other

m is based only on topology
neasurement data is used

a nk of combinatorial circuits
mability is the game, FPGAs, ASICs are the
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osed trigger scheme - 1
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1-Fold : T11 =TO1 + TO2 + ...... + TOL-1 + TOL

2-Fold : T12 = T01.T02 + T02.TO3 + ...... + TOL-1.TOL + TOL.TO1

3-Fold : T13 = T01.T02.T03 + T02.T03.T04 + ...... + TOL-1.TOL.TO1 + TOL.T01.T02

4-Fold : T14 = T01.T02.T03.T04+ T02.T03.T04.T05 + ...... + TOL-1.TOL.T01.T02 + TOL.T01.7T02.T03
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Segmentation of ICAL
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roposed trigger scheme - 2
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er supplies
for RPCs

ominal for Glass, less for Bakelite)
rox., 500nA per chamber)
f, monitoring

d DC-HVDC converters; cost
nsiderations
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a full load)

but will track each other.
ohighvoltage.com/pdfs/eseries.pdf

e output pair.

gseries.pdf

-5KV (with a full load)

tely controlled, but will track each other.
olution

ether, miniature package, separate control

(with a full load)

Output current is 0.1mA
Two units would be configured for a positive and negative output pair.
nits can be controlled separately.

-Series Data Sheet - http:/ / www.emcohighvoltage.com/pdfs/qseries.pdf
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Central clock
= Data cable (Ethernet: copper/fibre, ...)
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R01| of electronics industries
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Software components

‘ontroller firmware
> DAQ system
ift consoles

)
L C

ing and archival

nd monitor display panels
lata quality monitors
= ontrol and monitor consoles
‘= Database standards
= Plotting and analysis software standards
= OS and development platforms
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arinciple effort

the RPC stacks
the current board’s form-factor, but using ASICs

sult: Complete readout chain is tested
Can we use this for RPC QC test stands or what?
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ackages - Part 1
signal pickup panels

iInterconnect scheme

ate ASICs’ option), freeze design

) module design ignal routing/buffering )
, freeze design

sampler chip, freeze design

latch and rate monitor (similar to prototype’s design)
front-end (similar to prototype’s design)

data transreceiver (including firmware development)
TPH monitoring section (done?)

= Front-end control scheme (threshold, test inputs)
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)yackages - Part 2

scheme
ion design (do we need a crate?)
er stations and routing of pre-trigger

1g backend trigger n, trigger fan-out and routing
lock? Depends on TDC scheme

kend

ta concentrator module (Readout for 64 RPCs?)

e controller

Location of backend VME crates, crates production
- On R&D track: Alternate backend standard PCI/PCle etc?

= Proof of principle effort
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ackages - Part 3

elopment tools, graphical tools
ing, archival, event display, DQMs, monitor

tage (commercial, DC-HVDC, semi-commercial)
plies” mains and distribution

= Simulations of heat dissipation
= Ventilation methods
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stallation and commissioning

= Operation and long-term continuity considerations
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iters, Deepak and Mandar Saraf
u who could make it despite disruption of
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