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DIRICH700 -
status of orders, next steps
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The DIRICH family

32ch DIRICH
frontend module

3x2 MAPMT backplane 
(with few modules equipped)

DIRICH-Power module
(LV + HV supply, DCDC)

DIRICH-Combiner module

M. Traxler, C. Ugur, J. Michel, P. Skott, BuW,  and many more  
(TRB collab.)
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DiRICH – towards mass production

Status DiRICH:

● 10x DiRICH_ver1 produced. 
- problems with threshold generation on ECP5, 
- non-optimal analog PCB design (split gnd plane)

● 20x DiRICH_ver2 produced
- big improvement in terms of noise, threshold generation 
- some instability issues: fixed  

-  Jan Michel wrote new media interface, independent of any Lattice code
-  FPGA_VCCA has to be reduced to 1.05V (temporary fix: ferrite bead)

- temporary fix for 1.05V needs manual tuning on some boards
- PCB trace for 1.1V supply to thin, 100mV voltage drop
- new capacitors at back side of connector cause mechanical problems

● decided to make one more (last) iteration: DiRICH_ver3
- fix VCCA voltage using additional voltage regulator LDO
- fix 1.1V PCB trace
- move capacitors away from connector (mechanical problems)
- few more minor tuning 
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Status DiRICH3 production

● PCB layout ready, in close contact with Fa Würth
- fairly complicated PCB layer setup: 14 layer, blind vias, burried vias
- present PCB layout not in accordance with Würth design rules
- change of layout would cause additional 4-6 delay 
- offer received last week, slightly more expensive than expected 
  (20,-€ / 16,- € per PCB)

● 1140pc (190 Nutzen) to be ordered this week, +1-2 for order process
delivery time: 35 AT, beginning / mid december

●  Few critical components have been ordered already: 
transformer, flash memory, FPGAs

● Ordering of remaining compoments in process (→ Dennis)
Arrow unfortunately failed to provide offer..

● Delivery time of remaining comp: 2-3 months ?
→ in time with PCB delivery

● Production has to be done externally
→ requesting offers right now
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DiRICH Backplane

● 10x DiRICH_Backplane_ver1 were produced

● some regular noise patterns discovered, first attributed to DiRICH…

● Explanation found in backplane layout: 
- Certain “outer” signal lines on DiRICH connectors cross vias with 200 MHz clock signal
- Correlation between amount of noise and approximity to clock lines

● decision: Make one more backplane iteration: DiRICH_backplane_ver2
- with improved layout
- few other minor improvements

J. Förtsch / V. Patel
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status DiRICH backplane V2

● Layout DiRICH_backplane_ver2 finished (Hasim Kayan, GSI) 

● 100pc PCBs ordered two weeks ago (took only 3 days !!!)

● Delivery time 30 AT, 08.11.2017

● All SAMTEC connectors were ordered mid september,
delivery already started, will be in time

● Production of backplane externally:
First offer from company in Wuppertal: “Industrie Eleltronik Wuppertal”
- connectors must put by hand
- production could be done in november
Further offers under way
New soldering mask  ? (on short hand)

● Capacitors for backplane ordered already, delivery next weeks
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Next steps : series tests

● Fully manufactured backplanes hopefully available december this year

● Need detailed testing of each backplane prior to installation
- changing backplane in the detector is quite some effort

● Idea:
- Test setup with special “PMT adapter” to insert test pulses in 64ch at a time
- use two DiRICH (+Power- + Combiner-module) to test response of each 
channel

● Construction of “teststand” just started
● Student worker available for this work
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status DiRICH Power / Combiner

● 5 prototypes of each were assembled
● Both modules work as expected, no more iterations needed

- can start mass production

● DiRICH Power: decided to skip DCDC converters on module (due to noise)
- use external powering scheme

- both variants possible with available board

● Issues with external powering:
- 600A on 1.1V supply line (and gnd) needed for full HADES detector
- ideas to use copper bars (1.1V / gnd)  instead of cables... 

- details for HADES being worked out right now
- still open for CBM
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Ordering status

● All FPGAs have been ordered already
- delivery time: 12 weeks, end of the year

● All SAMTEC connectors have been ordered
- delivery this month (already started)

● 100 PCBs DiRICH_backplane_ver2 have been ordered
- delivery ~30 AT, 08.11.2017

● 1140 PCBs DiRICH_v3 to be ordered this week
- delivery 35 AT, begin of december 

● Ordering of Combiner / Power module PCBs will start soon
- delivery probably begin of december

● Few critical components already ordered / being ordered now
- CoilCraft transformer, FLASH, …

● Still waiting for offer from ARROW for complete set of components
- ordering of components has to start now
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GSI photon beam
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Few weeks ago in the HADES cave...
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First rings with DiRICH readout
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First rings with DiRICH
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some fun with DiRICH...
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Analysis photon beam GSI

● We took a lot of valuable data during first GSI photon beam in June
- one full backplane, 6 PMTs, 12 DiRICH
- test with two full backplanes during 2nd GSI photon beam

● Various data sets as function of threshold, HV, rate, …
- using pulsed laser and / or constant current LED
- using ring mask and open PMTs

● Priorities:
- Efficiency / Nr of hits as function threshold
- TDC fine time calibration
- leading edge timing precision
- Effect of additional Time-over-threshold cut (only possible after time calib)

● Vivek Patel, BUW is working on analysis of these data.
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Laser monitoring system
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Laser monitor system

● Laser monitor system essential for operation of DiRICH based RICH
- diagnostic of readout electronics 
- Threshold scans for amplitude spectra
- T0 calibration
- Monitoring of PMT performance

● Plan: use picosecond laser pulser, coupled via 4-8 fibers into the detector
illumination of PMTs via reflection in the RICH mirror

● Open questions: 
- single or multimode fiber optic
- how to evenly distribute the light
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Single mode vs multimode fiber

NA = sin theta
max

Single mode: NA=0.12-0.14
theta_max = ~7deg

Multi mode: NA=0.5
theta_max = ~30deg
(if filled accordingly...)

Single mode fiber very thin: few mum
- transfer only single optical mode
- gaussian emission profile
- no interference, no “specle” effects
- small emission angle : ~2x7deg

Multimode fiber: 100 – 200 mum
- many optical modes which interfere
- potentially larger emission angle: up to 2x30deg
- but only, if all modes are filled:
- emission profile depending on laser coupling, bending

Single mode Multi mode
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Pros and cons

● Multi mode fiber potentially simpler, emission angle might be large enough
to be used without further optics

● Single mode fiber would require diffuser (+condenser) for each of the fibers

● Multimode fiber potentially cheaper solution
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“Engineered” diffusor:

needs collimated input

provides homogeneous output
round / square, 20 / 50 deg

Option:
use diffusor+ collimator
for each of the 4 fibers

cost: 120€ + 100€ per fiber
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Pigtail collimators

With FC/PC connector: 170€ each
plus additional diffusor plate: 120€ each
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Offer Alphalas:
Single mode

Essential costs: 4 fibers:

Laser+fiber coupling 7222,-
Splitting into 4 fibers 2350,-
Var. Abschw. 1:4-1:1000 1200,-

=========
     10722,-

+ ~1000,- for additional optics
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Offer Alphalas:
Multi Mode, 100 mum

Essential costs: 4 fibers:

Laser+fiber coupling 7600,-
Splitting into 4 fibers 1350,-
Var. Abschw. 0.6-0.0001 1200,-

=========
             10150,-
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Offer Alphalas:
Multi mode, 200 mum

Essential costs: 4 fibers:

Laser+fiber coupling 7600,-
Splitting into 4 fibers 1680,-
Var. Abschw. 0.6-0.0001 1200,-

========
     10480,-
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Beamtime planing
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Beamtime COSY 2017

● Official date: 30.10. - 03.11.2017
- including 3 days of NRW holiday…

● Beam will be available from friday afternoon, 27.10.
● Operator available all week days, but probably not during holidays, sun-wed

● Possibility to install setup during week before

● Suggestion:
- Start installation already wednesday / thursday, 25. / 26.10.
- Start beam friday, 27.10. 
- beam during holidays depending on requirements (probably limited access)
- use this time for analysis of the first data
- Restart beam on thursday morning, 02.11. - sun. 05.11. 

● Availability Michael / Jan ???

● We can chose between Jessica / BigKarl areal
● Maximum momentum: 2.2 – 2.5 GeV/c

- 
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RICH@COSY prototype – in reality
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RICH@COSY prototype – radiator lense
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some key words

setup:
● independent setup
● own DABC DAQ
● based on TRBnet

beam requirements:
● high energy, the higher the better  (~ 2 GeV/c ?)
● beam current: 103 -106 protons / s

fiber hodoscopes:
● minimum 1, better 2
● to be used as trigger scintillator for easy event building
● sum signals used via PADIWA cards in our DAQ
● independent readout via nXYter+ROC for beam monitoring

time requirements:
● regular beam-taking each day (first week), but only for limited time
● prototype can be easily taken in/out of beam position

● setup of beam table and equipment 1 week before beamtime ( Wed / Thu ) ?
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Status

● Prototype ready for he test beam

● Readout:
- 2x6 MAPMTs, 2 backplanes
- 24 DiRICH modules, mostly DiRICH_ver2, maybe few DiRICH_ver1
- DiRICH_ver3 not ready for test beam

● Both Hodoscopes are in Wuppertal,
- have to be tested 

● New discriminator box from Jan Michel, to be tested 

● COSY guesthouse no longer available, have to find hotel / appartments
- should start booking now !

● Not clear, which cave: Big-Karl / Jessica
- BigKarl much more spatious
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