
Status	  of	  Belle	  II	  TOP	  	

KEKB	  Steering	  Commi8ee	  Mee:ng	  
(2013.8.21)	  

	  
Toru	  Iijima	  (Nagoya	  University)	  
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Time-‐Of-‐Propaga:on	  counter	  
•  Cherenkov	  ring	  imaging	  using	  precise	  :ming	  informa:on.	  
•  Idea	  developed	  by	  Nagoya	  group.	  
•  Very	  compact,	  suitable	  for	  collider	  geometry.	  
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Belle	  II	  TOP	  counter	  

d-ray,  
had. int. 

Simulation 
2GeV/c, q=90 deg. 

•  Key	  technologies:	  
–  Photodetec:on	  w/	  precision	  :ming:	   	  ~50ps/photon	  
–  Accurately	  polished	  quartz	  bar: 	   	  ~5Å	  	  



•  Module	  components	  
–  Quartz	  op:cs:	  radiator	  bars	  x	  2,	  focusing	  mirror,	  

expansion	  block)	  
–  MCP-‐PMT:	  4ch	  ×	  4ch	  ×	  16	  PMT’s	  x	  2	  layers	  
–  Readout	  electronics:	  GHz	  w.f.	  sampling	  ASIC	  
–  Quartz	  bar	  box	  (QBB)	  

•  	  16	  modules	

Belle	  II	  TOP:	  Components/Collabora:on	
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MCP-‐PMT	  
Nagoya	

Readout	  Electronics	  
Hawaii,	  SLAC,	  PNNL	  

Quartz	  radiators	  
Cincinna:,	  Nagoya,	  PNNL	  

Focusing	  mirror	  
(chroma:c	  dispersion	  
correc:on)	

Expansion	  block	  
+	  MCP-‐PMT	  array	

Money	  source;	  
•  KEK	  detector	  money	  
•  KAKENHI	  (Nagoya)	  
•  DOE	  project	  
•  US-‐Japan	  
•  INFN	

Collaborators;	  
•  Japan	  (Nagoya,	  KEK)	  	  
•  US	  (Hawaii,	  Cincinna:,	  

PNNL,	  …)	  	  
•  Slovenia	  (IJS)	  
•  Italy	  (Torino,	  Padova)	



Belle	  II	  Construc:on	  Schedule	

•  TOP	  must	  be	  ready	  by	  March	  2015.	  
– Module	  assembly	  need	  be	  completed	  by	  Dec.	  2014	  
(16	  modules	  in	  total).	  



Overall	  Schedule	  (as	  of	  Mar.2013)	
CY2013 CY2014 CY2015 
1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 

MCP-‐PMT 

Quartz	  bar 

Module	  
Assembly	  

Electronics 

Test/install 

DOE 

Mod.	  #1 #2 #3,4 #5 

Mass	  produc:on 

Mod#1 #5 #16 

Prototype ASIC/PCBs	  Mass	  produc:on 
Assembly/Installa:on 

Installa:on	  
to	  Belle	  II	  	

The	  last	  200	  pcs	  with	  ALD	  coa:ng 

#4 Rate	  (CY2014)	  
=1mod/mo. 

#6	   #16 Rate	  (CY2014)	  
=1mod	  (2bars)/mo. 

1/16 3/16 

DOE	  money	  flow CD2/3 

CRT 
Beam	  test	  	  

LEPS 
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Overall	  Schedule	  (as	  of	  Aug.2013)	
CY2013 CY2014 CY2015 

1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 

MCP-‐PMT 

Quartz	  bar 

Module	  
Assembly	  

Electronics 

Test/install 

DOE 

Mod.	  #1 #2 

Mass	  produc:on 

Mod#1 #2 #16 

Prototype Mass	  produc:on	  à	  Installa:on 

Installa:on	  
to	  Belle	  II	  	

The	  last	  200	  pcs	  with	  ALD	  coa:ng 

Rate	  (CY2014)	  
=1.3	  mod/mo.	  
Need	  2nd	  prod.	  line 

#4	   #16 Rate	  (CY2014)	  
>1mod	  (2bars)/mo.	  
Need	  3rd	  vendor	  ?	   

1/16 

DOE	  money	  flow	  ? CD2/3 

CRT 
Beam	  test	  	  

LEPS 
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#3 

Plan	  B	  op:on	  ?	



MCP-‐PMT	  Status	
•  550	  pcs.	  (512+38spare)	  will	  be	  produced	  by	  April	  2014.	  
•  318	  pcs.	  have	  been	  delivered	  by	  now	  and	  tested.	  	  

–  313	  pcs.	  are	  normal	  type.	  
–  5pcs.	  are	  new	  type	  w/	  ALD	  coa:ng	  on	  MCP	  to	  improve	  life:me.	  

•  The	  remaining	  PMTs	  will	  be	  produced	  w/	  ALD	  technology.	  
•  Performance	  check	  in	  B-‐field	  is	  underway	  at	  KEK.	  	  	  
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Life:me	  test	  for	  MCP-‐PMT’s	  w/	  ALD	  coa:ng	Result	  of	  acceptance	  test	  for	  MCP-‐PMT’s	



Quartz	  Procurement	

Cf.	  Report	  by	  D.	  Asner	  @	  B2GM	  (July	  6)	
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Aperture/Okamoto	

Zygo	



Cosmo Optics Prism 

2013年 8月 23日  11 



Quartz Order Status 

"   Bars 
"   14 bar saw-cut blanks have been produced (10 are in Japan, 4 in US) 
" Aperture (subcontractor Okamoto) under contract to produce 4 bars 

"   Significant schedule slippage has occurred due primarily to poor grinding 
"   First bar, due in December, still being worked at OOW 

" Zygo is under contract for 5 bars now 
"   First bar is due in September 
"   Pairs of bars due end of December and end of February 

"   Considering adding third vendor (ITT Exelis) given AOS/OOW experience 
"    Mirrors 

"   ITT Exelis under contract for 1 prototype 
"   Completed 8/15;  will be delivered to Cincinnati on 8/20 

"   Under contract for 4 more – STOP WORK delayed 2 months while mirror radius 
was settled within iTOP group; delivery now February 2014.  

"   Prisms 
"   Cosmo Optics has delivered a prototype meeting all but 1 specification 

"   2nd copy available to collaboration – Italians will be purchasing it 
" Zygo under contract to produce 4 prisms 

"   Pairs due at end of September and end of October 
2013年 8月 23日  12 



Latest NOTIONAL quartz schedule 

2013年 8月 23日  13 

2012 2013 2014 2015
Module Optics Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
FNALAModule PrismA1 CosmoAOptics

JanuaryA2012AJapaneseASchedule
ModuleA1 contractsAawarded

BarA1 AOS/OOWA(SN01) contractsAanticipatedAwithAexistingAfunds
BarA2 Zygo contractsAwithAnoAcurrentAdefinedAfundingAsource
MirrorA1 ITTAExelis
PrismA2 AvailableAatACosmoAOpticsA(INFNAtoApurchase)

ModuleA2
BarsA3 AOS/OOWA(SN02)
BarsA4 AOS/OOWA(SN03)
MirrorA2 ITTAExelis
PrismA3 Zygo

ModuleA3
BarA5 AOS/OOWA(SN04)
BarA6 Zygo
MirrorA3 ITTAExelis
PrismA4 Zygo

ModuleA4
BarA7 Zygo
BarA8 Zygo
MirrorA4 ITTAExelis
PrismA5 Zygo

ModuleA5
BarA9 Zygo
BarA10 USWJA(Nagoya)AfundedAbar?
MirrorA5 ITTAExelis
PrismA6 Zygo

At#this#point#we#need#a#budget#passed#in#the#US#and#CD2/3#approval#to#proceed#further
ModuleA6W7

BarsA11,12 VendorAA
BarsA13,14 VendorAB
MirrorsA6,7 VendorAD
PrismsA7,8 VendorAC

ModulesA8W9
BarsA15,16 VendorAA
BarsA17,18 VendorAB
MirrorsA8,9 VendorAD
PrismsA9,10 VendorAC

ModulesA10W11
BarsA19,20 VendorAA
BarsA21,22 VendorAB
MirrorsA10,11 VendorAD
PrismsA11,12 VendorAC

ModulesA12W13
BarsA23,24 VendorAA
BarsA25,A26 VendorAB
MirrorsA12,13 VendorAD
PrismsA13,14 VendorAC

ModulesA14W15
BarsA27,28 VendorAA
BarsA29,30 VendorAB
MirrorsA14,15 VendorAD
PrismsA15,16 VendorAC

ModulesA16W17
BarsA31,32 VendorAA
BarsA33,34 VendorAB
MirrorsA16,17 VendorAD
PrismsA17,18 VendorAC

ModuleA18
BarsA35,36 VendorAA
MirrorA18 VendorAD
PrismsA19 VendorAC

Schedule	  is	  a	  moving	  
target	  as	  we	  gain	  
experience	  with	  vendors	  
(some	  good,	  some	  bad)	  
	  
FY14	  funding	  is	  tenuous	  
at	  best	  and	  is	  likely	  to	  be	  
delayed,	  moving	  schedule	  
further	  to	  the	  right	  
	  
No	  easy	  solu:ons	  remain	  
aver	  the	  lengths	  taken	  in	  
FY13	  (recall	  we	  were	  only	  
supposed	  to	  have	  2	  
modules	  as	  prototypes	  
and	  have	  nearly	  5	  now	  
thanks	  to	  DOE/PNNL)	  



Module	  Assembly	
•  The	  module	  assembly	  requires;	  

–  Class	  1000	  clean	  room,	  equipped	  w/	  large	  flat	  tables	  for	  op:cal	  
measurements,	  gluing	  of	  quartz	  and	  assembly	  into	  a	  bar	  box.	  

–  Well	  skilled	  scien:sts,	  technicians,	  workers.	  

•  The	  expected	  assembly	  rate	  is	  ~	  1module/month,	  if	  only	  one	  
produc:on	  line.	  

14	



2nd	  produc:on	  line	
•  The	  assembly	  facility	  at	  Fuji	  Hall	  B4	  can	  accommodate	  only	  

one	  produc:on	  line.	  
•  We	  need	  the	  2nd	  produc:on	  line	  to	  boost	  the	  assembly	  rate.	  
•  Two	  candidates;	  ATLAS	  panel	  house	  @	  B4	  or	  the	  lobby	  @	  F1.	  	  	  
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Exis:ng	  facility	

ATLAS	  panel	  house	

Fuji	  F1	  Lobby	



Beam	  Test	  at	  Spring-‐8/LEPS	
•  June	  4-‐14	  +	  June	  17-‐20	  
•  Great	  help	  from	  the	  LEPS	  collabora:on	



Setup	  for	  IRS3B	  Experiment	  3	  (cosq	  =	  0.43)	

TOF	  wall	
DC3	 TOP	  counter	
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Plan	  B	  electronics 
•  CFD	  readout	  (Nagoya)	  

–  Used	  already	  at	  CERN	  beam	  test	  in	  2010.	  
–  Successfully	  used	  also	  at	  LEPS	  beam	  test	  in	  June	  2013.	  
–  1x4	  readout.	  4-‐channels	  are	  combined	  (128	  ch/module).	  
–  Fit	  in	  the	  same	  readout	  chassis	  +	  8	  flat	  cables	  for	  LVDS	  

outputs	  to	  back-‐ends	  outside	  Belle	  II.	  

•  Suitable	  back-‐up	  for	  beam	  tests.	  
–  with	  CAEN	  VME	  TDC	  as	  back-‐end.	  

•  Need	  back-‐end	  electronics,	  compa:ble	  with	  
the	  Belle	  II	  DAQ	  framework. 



Tests	  at	  KEK	

Mean	  =	  25.5±0.1	  hits	  
(25.8	  in	  MC)	

Laser	  (405	  nm)	

Slit	

Slit	

ND	  filter	

CFD	  module	

MCP-‐PMTs	

Temporal	  cosmic	  test	  bench	
Hit	  detec:on	  efficiency	  =	  90.5%	  (av.)	  
Cross	  talk	  rate	  =	  2.1%	  (av.)	

Time	  resolu:on	  ≤	  53.4	  psec	

Laser	  on	  bar	  à	  

Smaller	  quartz	  bar	  and	  expansion	  block	  
(CERN	  prototype)	
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CFD	  TOP	  ring	  image	
•  Channel-‐by-‐channel	  t0	  alignment	  done	  with	  the	  laser	  data.	  
•  Global	  t0	  obtained	  from	  RF.	  
•  No	  event	  selec:on	  applied	  yet.	

MC	  (by	  Marko-‐san)	
cosq	  =	  0.009,	  x	  =	  0.0	  cm	

Clear	  TOP	  ring	  image.	  Good	  agreement	  with	  the	  MC.	
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Time	  distribu:on	

Data	  
MC	

Data	  
MC	

Data/MC	  =	  1.61	

exp001	

First	  peak:	

sdata	  =	  147	  psec	  
sMC	  =	  162	  psec	

Good	  agreement	

ch0	 ch0	
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Comparison	  with	  MC	
•  Nagoya	  MC	  by	  Inami-‐san	  

–  2	  mm	  and	  2	  mrad	  beam	  fluctua:on	  
–  28%	  QE	  
–  Before	  beam	  posi:on	  alignment	  
–  No	  polariza:on	  effect	  

•  Data	  
–  Count	  only	  the	  first	  hits	  
–  Select	  NTOF	  =	  1	  events	

Data/MC	  =	  1.49	

Nhit	  mean:	  
39.7	  (data)	  
26.6	  (MC)	  

Probably	  the	  discrepancy	  comes	  
from	  the	  MCP-‐PMT	  QE	  
dependence	  on	  the	  photon	  
incident	  angle	  and	  polariza:on.	  
Need	  further	  study.	
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Plan	  B	  of	  the	  TOP	  readout	

•  Use	  established	  technologies	  (CFD	  for	  the	  front-‐end	  and	  CAEN	  TDC	  for	  the	  back-‐end).	  
•  4	  channels	  of	  the	  MCP-‐PMT	  are	  merged	  to	  reduce	  the	  number	  of	  readout	  channels.	  
•  Compa:ble	  with	  the	  Belle	  II	  DAQ/trigger	  system.	  
•  Limita:on:	  TDC	  V1290A	  does	  not	  work	  when	  the	  background	  hit	  rate	  exceeds	  16.4	  

MHz/PMT	  (5.6	  :mes	  higher	  than	  the	  current	  es:ma:on).	

MCP-‐PMT	  (16	  ch)	 CFD	  front-‐end	

On	  the	  TOP	  counter	 On	  the	  Belle	  II	  detector	
Fa
n-‐
ou

t	

4	  ch	  merged	

TD
C	  
V1

29
0A
	

VME	  bus	

FT
SW
	

VM
E	  
CP

U
	

PMC	 HSLB	
HSLB	
HSLB	
HSLB	

COPPER	

Electronics	  hut	

Data	  path	  
Trigger,	  clock	  
TOP	  trigger	

UT3	fiber	

fiber	

Twisted	  
pair	  cable	  
(~10	  m)	

VME	  crate	
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Quartz Production Outlook 

"   Remaining procurements are dependent on “construction” funding from 
DOE which requires CD-2/3 approval and “new start” approval 
"   New starts can not occur under a continuing resolution without specific 

Congressional approval; DOE has put Belle II forward for approval, but the 
probability of success is not high (Office of Science is a small part of DOE) 

"   We are working very hard to see if other solutions can be found 
"   e.g. forward funding from US Universities (already done for KLM modules) 
"   High level discussions underway (Jim Siegrist and Yamauchi-san) 

"   Problem is ~$2.5M in first 6 months of USFY14; $6M for the year 
"   We also need technical success to pass DOE reviews 

"   September BPAC is an initial “dry run” that will be informative 
"   Not clear yet if June beam test data are adequate for review 
"   New DOE Federal Program Manager, Helmut Marsiske, is much more 

engaged than predecessors – this is good for us 
"   Visited PNNL in July to go over US Belle II and beam test in detail 

2013年 8月 23日  32 



DOE	  Review	
David	  Asner	  @	  B2GM	  (July.6)	



To	  path	  CD2/3	  review	
•  It	  is	  requested	  to	  demonstrate	  performance	  with	  

–  Readout	  system	  to	  be	  installed	  in	  Belle	  II.	  

–  Near	  final	  op:cs	  (must	  have	  prism)	  

–  Near	  final	  electromechanical	  assembly	  (gas	  seal,	  close	  to	  
final	  board	  stack	  package,	  thermal	  management	  under	  
control	  etc.)	  	  

–  At	  several	  condi:ons	  of	  incidence	  
•  Beam	  test	  +	  cosmic	  ray	  test	  for	  very	  steep	  angle	  

•  Understanding	  data	  by	  comparing	  to	  MC.	  

•  Vendor	  capability	  to	  produce	  quartz	  op:cs	  



Summary	
•  It	  is	  possible	  to	  make	  the	  Belle	  II	  ready	  in	  :me.	  
•  But,	  the	  schedule	  is	  very	  :ght.	  
•  The	  major	  issues	  are;	  

–  Readiness	  of	  readout	  electronics	  
•  Demonstrate	  Plan	  A	  (IRSX)	  or	  Plan	  B	  (CFD)	  

–  Quartz	  Procurement	  
•  Vendor	  capability	  

–  DOE	  funding	  situa:on	  	  
•  Technical	  readiness	  to	  pass	  CD2/3	  review	  
•  US	  congress	  situa:on	  (con:nuing	  resolu:on,	  anomaly	  list)	  

– Module	  assembly	  
•  Need	  2nd	  produc:on	  line	  (loca:on,	  cost).	  

Will	  make	  it	  clearer	  at	  Belle	  	  II	  
focused	  review	  in	  Sep.	  9-‐10	



Backup	



Man	  Power	  	
•  “This	  group	  is	  just	  too	  small	  !”	  (comment	  by	  Blair	  Ratcliff).	  

–  For	  instance,	  having	  a	  beam	  test	  stops	  almost	  all	  other	  ac:vi:es,	  while	  we	  
expect	  more	  beam	  tests	  in	  CY2013,	  2014.	  

–  Will	  be	  limited	  by	  assembly	  capacity	  soon.	  
–  Need	  more	  engineers,	  technicians.	  

•  Reinforcing	  mechanics	  experts	  from	  exis:ng	  groups;	  
–  Ljubljana	  
–  PNNL	  
–  Nagoya	  

•  New	  comers	  from	  Italy	  (R.	  Mussa	  et	  al.)	  
–  Including	  1	  optomechanical	  engineer/designer,	  2	  skilled	  technicians.	  
–  Possible	  contribu:on	  (under	  discussion)	  

•  TOP	  fiber	  calibra:on	  system,	  	  
•  Environment	  monitor,	  
•  Sovware	  works	  
•  Power	  supply	  
•  Cooling	  system,	  	  
•  Tes:ng	  MCP-‐PMT	  (ALD	  version)	  
•  Module	  assembly	  
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Mirror undergoing final metrology at ITT 

2013年 8月 23日  39 



First mirror at ITT after coating 

2013年 8月 23日  40 



CFD	  readout	  system	

TDC	  V1290A	  x	  4
	

VM
E	  ctrl.	  SBS810

	

VME	

Trigger	

TDC	  V1290A	  x	  3
	

Accelerator	  RF	  
Beam	  counters	

MCP-‐PMT	  16	  channels	  are	  
merged	  into	  4	  at	  the	  MCP-‐
PMT	  socket.	  

Input	  register	

Event	  tag	

ADC	  V965
	

Twisted	  pair	  cables	

32	  MCP-‐PMT	  
128	  channels	
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MCP-‐PMT	  op:cal	  coupling	  to	  the	  prism	
•  Each	  MCP-‐PMT	  can	  move	  separately	  and	  does	  not	  need	  to	  be	  aligned.	  
•  Misalignment	  of	  the	  mechanical	  structure	  can	  be	  compensated	  by	  the	  

spring	  on	  the	  socket.	

Op:cal	  liquid	
Op:cal	  grease	

HV	  board	PMT	
IHU340	 Spring	

Readout	  chassis	

No	  visible	  bubbles.	  
Remained	  good	  whole	  :me.	
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Laser	  data	  (cont’d)	
exp001	

Laser	  image	  aver	  the	  t0	  alignment	

1st	  row	 2nd	 3rd	 4th	 5th	 6-‐8th	

Laser	  photons	  hardly	  reach	  these	  PMTs	

Good	  :me	  resolu:on	  was	  
confirmed	  at	  SPring-‐8,	  too.	
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CFD	  TOP	  ring	  image	
MC	  (by	  Marko-‐san)	

cosq	  =	  0.392,	  x	  =	  –1.0	  cm	

cosq	  =	  0.376,	  x	  =	  20.0	  cm	

44	



Advantage/disadvantage	
•  Advantage	  

–  The	  performance	  has	  been	  proved,	  confirmed	  in	  the	  beam	  test.	  
–  Easy	  to	  use,	  stable,	  only	  pre-‐calibra:on	  (or	  performance	  check)	  is	  

necessary.	  
–  No	  technical	  problem	  in	  terms	  of	  the	  trigger	  and	  DAQ.	  
–  Even	  with	  the	  1/4	  number	  of	  channels,	  the	  PID	  performance	  changes	  li8le.	  

•  e.g.	  pp	  efficiency	  with	  4/16	  and	  16/16	  number	  of	  channels	  is	  94.0%	  and	  95.1%,	  
respec:vely,	  with	  the	  expected	  background	  rate.	  

•  Disadvantage	  
–  Need	  extra	  budget	  (approximately	  \80,000,000).	  
–  Less	  robust	  against	  the	  occupancy	  due	  to	  1/4	  number	  of	  channels.	  

•  e.g.	  pp	  efficiency	  becomes	  91.0%	  at	  10	  :mes	  larger	  background	  than	  expected,	  
while	  it	  becomes	  93.0%	  with	  the	  full	  number	  of	  channels.	  

–  No	  waveform	  informa:on	  (but	  the	  analog	  output	  can	  be	  read	  out	  for	  some	  
or	  all	  channels).	  

–  Due	  to	  buffer	  overflow,	  TDC	  V1290A	  does	  not	  work	  when	  the	  background	  
hit	  rate	  exceeds	  16.4	  MHz/PMT	  (x	  5.6	  higher	  than	  the	  current	  es:ma:on).	



HPTDC	

40	  MHz	

320	  MHz	32	  delay	  elements	

256	  words	
16	  words	

256	  words	

4	  TDC	  measurements	



Check	  the	  hit	  loss	  rate	
•  Input	  periodic	  pulses	  into	  8	  channels	  (all	  the	  channels	  of	  one	  

HPTDC	  chip)	  with	  100%	  correla:on,	  which	  is	  the	  worst	  case	  in	  
terms	  of	  the	  hit	  loss.	  

•  The	  number	  of	  input	  hits	  can	  easily	  calculated	  as	  
	  [input	  rate]	  x	  [TDC	  window	  width]	  

•  Count	  the	  number	  of	  hits	  actually	  read	  out	  from	  V1290A.	

Pu
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N
	  I/
O
	

TD
C	  
V1

29
0A
	

Gate	  generator	

8	  inputs	

Trigger	

Very	  high	  resolu:on	  mode	  
(24.4	  psec/count)	



Result	  of	  the	  test	
•  Counted	  the	  number	  of	  events	  where	  the	  number	  of	  hits	  read	  

out	  was	  smaller	  than	  the	  expected	  (some	  hits	  were	  lost).	

Input	  rate	  (MHz)	 Hit	  lost	  event	  (%)	

1.0	 0.00	

2.0	 0.00	

3.0	 0.00	  

4.0	 0.00	

4.1	 0.00	

4.2	 25.19	

4.5	 46.66	

5	 100	

Note:	  There	  was	  no	  event	  where	  the	  L1	  buffer	  overflowed.	
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Input	  rate	  per	  channel	  (MHz)	

Due	  to	  the	  100%	  correla:on,	  the	  result	  is	  worse	  than	  the	  one	  shown	  in	  the	  data	  sheet.	  
The	  maximum	  tolerable	  input	  rate	  is	  4.1	  MHz/ch.	

100%	  correla:on	



Data	  transfer	  rate	
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Data	  size	  (byte/trigger)	

Read	  (PIO	  D32)	  

Read	  (DMA	  D32)	  

Read	  (DMA	  BLT32)	  

Read	  (DMA	  BLT64)	  

Write	  

130	  byte/event/crate	  in	  Belle	  II	



Status	  of	  the	  plan	  B	
•  Components	  to	  be	  developed	  (just	  a	  combina:on	  of	  exis:ng	  modules)	  

–  PMC	  which	  converts	  the	  data	  to	  the	  Belle2Link	  format.	  
–  VME	  module	  to	  fan-‐out	  the	  TOP	  data	  and	  the	  trigger-‐data.	  
à	  Board	  design	  is	  ongoing.	  

•  All	  the	  other	  components	  were	  tested	  and	  no	  problem	  was	  
found.	
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