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https://www-hep.phys.se.tmu.ac.jp/research/belle2/index.html
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BREIXT R

FPGA from Xilinx Inc. Package CRAM used BRAM used

Size [mm] [Byte] [Byte]
RECBE [Virtex-5 (XC5VLX155T-1FFG1738C)| 35 x 35 | 5,380,288 [ 2,934,000
ROESTI Artix-7 (XC7A200T-2FBG676C) 27 x 27 | 9,730,652 | 1,105,920
COTTTRI| Artix-7 (XC7A200T-2FFG1156C) 35x3b | 9,730,652 131,072

FCT Kintex-7 (XC7K160T-2FFG676C) 27 x 27 | 6,692,572 18,600
(k) CRAMR® BE#EEHEREIFFPGAD 2MEEZ A5 TcHCRAM usedid 7L X

MR - FPGAD 7 7—LD 7V TF—45 DiRiE

Configuration RAM : [C[i ¥R Z R E I 2RAM
- SEU Controller for Virtex-5
- Soft Error Mitigation (SEM) Controller for 7-series

Block RAM | —IFWIcT— 4 #{RE 9 2RAM
- Error Correction Code (ECC)
- Triple Modular Redundancy (TMR) 1T858

|

1

b
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CRAM : SEU & SEM Controller
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SEU & SEM Controllerd3E%
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BRAM : ECC
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=8 . CRAM

KAEE Ciﬁﬁalb\ L TULVR LY E—LDANAEHDOES
" . 2
f@%b\ﬂj\j\ :>1.0x1 O /Cm
7-seriesldVirtex-b L D H EVVEZFD FPGA .
ac
LBABIDDFEFORGE, TRLE—BEE —p| || €—
DEVNWNEE L TVWBSDTIEAELD Front| [} """
- Virtex-b5 : 65 nm /-series : 28 nm
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- 905103 L]
m "t | —RECBE Backfil r240- | —RECBE Back({l
‘é’ 80- | —ROESTI ;ggg; — ROESTI
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(;) 60:— —FCT 0160; —FCT
£ 501 £140-
= 400 =120
- 100
30 80F
20 60
10/ or
= 12 » 12
0| == S I N N A R N B B x10 0 el bbb b dx10
02040608 1 1.21.41.61.8 2 0 02040608 1 1.21.4161.8 2
Total Neutron Flux [n/c] Total Neutron Flux [n/cm]
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% + F[ESEE (14th Pisa Meeting) THE
I % ProceedingsZNIM-AlCiZ L H

_CRAM SEUSA4 SR DL

Frontfll DM AMERLIC = L)

S 0.9°
. FPGATZIZR 51z z 08

x 0.7t
. Pacakge & PCBOYIBEZHNREAH 0.6 E :

0.5 E
ROESTIMURESSASEEEA LB LY 04 :
- MBEMADREMEZEDLEEND %213
N - g_. N Q(. B N N A
- 7 7—LT 7 DEL S S S—
& & s

CRAM

Back side SEU URE SEU MBE
[seu/[n/cm?]] [ure/[n/cm2]] [seu/[n/cm?]/KB] [mbe/[n/cm?]/KB]

RECBE | (1.2+0.1)x107 | (3.5£0.4)x10-10 | (1.8+0.2)x1010 | (2.5+0.3)x10-12

ROESTI | (8.6+£0.9)x108 | (3.1£0.5)x10-10 | ( )x 1011 O(1014)*

COTTRI | (7.4+0.7)x10%8 | (1.4x0.2)x10-10 | (1.8+0.3)x10'" | (3.6%=1.0)x10-12
FCT (6.7+0.7)x108 | (1.5+0.2)x1010 | ( )x 1011 O(10-14)*
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- FPGA (Virtex5:XC5VLX155T, Artix7:XC7A200T) 1 & 2D LE THIBEEE L R — N
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Z DAt
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Cylindrical Detector System

Cylindrical Drift Chamber 1.67 m
Momentum measurement ——— | 2 i -
Resolution : < 200 keV/c for 105 MeV electrons

Readout : Readout Electronics for the Central drift
chamber of the BElle |l detector (RECBE)
Developed by the Belle-Il CDC group

Waveform and Timing information
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e SFP slot
Regulator + & =
S RJ4S a (Test Board)
200 mm Socket ‘
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Cylindrical Detector System

Cylindrical Trigger Hodoscope

Counter —
Scintillator : High momentum particle s ’ AI target
Cherenkov : Electron 1 5 &

Photo sensor : Fine-mesh PMT |

Readout | ‘A

Front-end Board : Single-end to Differential

ﬁ Trigger counter

COTTRI : CTH signal processing. Trigger decision

Cylindrical Trigger Hodoscope
COmeT TRIgger
‘ o InfiniBand t f Upstream
- | “Tsemm Cerenkov radiator
90 mm Downstream —

S

300 mm 458 mm

Front-end Board

£6[myY 7 hITo— ﬁﬂjﬁ/\ (2018.08.23) Yu Nakazawa



StrECAL

Straw Tube Tracker
Momentum measurement
Resolution : < 200 keV/c for 105 MeV electrons

Readout : Read Out Electronics for Straw Tube
Instrument (ROESTI)

Developed by the COMET StrECAL group ECAL
Electron Calorimeter

Crystal : LYSO Straw Tube Tracker

- Particle identification (e/u/ )

Readout : ROESTI Straw Tube Tracker Electron Calorimeter

ﬁ)en‘rt ROESTI version 3

{® COMET ROESTI V3
Y - BB KYUSHU V. KEK
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FLUKA & ICEDUST

FLUKA from CERN
Fortran X—2Z BRI FEAESTE I — R
BEHSEEDREBEE D

Sa—AVRBEADVZalL—Y gy
URL: http://www.fluka.org/fluka.php

(] L ".".:-':-l,' 7008002001000
v al & Media v W Magenta Y - A

ICEDUST (Geant4/~X—X)
COMET=EERDNAEREFT 7070 7 A

Geant4 from CERN  URL htips//geant4web.cern.ch/
CH++Tith NP BEFICE T B RF DR
valb—3arvyvy7Th

EEROT7I>Zal—3aYy

AERO T — 5 @A
“section (CyDe) | | ~Muon Transport section
/ e

Section (CyDet) ,

Wy Ve

105MeV/c Electron Muon beam 7=
o é, / | /////‘ 4 4‘

y

Veto System
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https://geant4.web.cern.ch/
http://www.fluka.org/fluka.php

val—>32 MARS & PHITS

MARS from FNAL (U.S.) PHITS from JAEA

- SUARFEEFTE I —R - Fortran X—X ONARFEIEFTEI— RN
KRR — LD 128 DIERE - HUCRBRESADRT T RSH
VAL htosmers fna o . BEHEE O BES D
Y L/A REAaEED
¢ . RHESIR URL: https://phits jaea.go jp/indexj.html
700- ' Detectyl Concrete

Y se-I B Yoke
Bl Stainless
BN Aluminium
m  Magnet
BN Tungsten
mm Copper
R Graphite
I Polyethylene
B Titarsum
N Lead
H FeConcrete
R Carbon
He C4H10
Acryl

Stopping Target

1;/_/‘.1 )
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https://mars.fnal.gov/
https://phits.jaea.go.jp/indexj.html

I R R B B 2%

TANDEMINEZE @R XF
E—A 3 MeV EBF

Z/Y : Be (%20 mm)
FHEFTXRILF— 2 MeV (<7 MeV)
FEFRE 4.9 MHz/cm?

(k) BefZEWHNSDEH : 10cm E—AEN : TUA

MARALEA VYRR (Co-60) DEER

HYVHREE
[Gy/h]
ke —_— 15 @60cm
== F oAt FRFR (201541 B)
nEgE - E—=LILARZEEYY— ]| 1400 @10cm
@M KE (201348A8)
BEHREeEtEY Y — 191 @40cm
@ERRIEKF (201646 A) B
EFE—LRIPWERER 50.9 @100cm | Ty N 2017.8.21
@ KPRKEE (20164 10R) ﬁiﬁjﬁ%’a tu/;r EFE—LRZHRIESSR
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Schematic diagram

2.2V < VBIAS < 3.6V and VBIAS 2 (1.25 x VOUT + 1V)

VBias
0 R7
. 10K/0603
U1 CON
—_— C1 27 2 PG 1
ouckaa 25| BAS  PWRGD S -
Vin (Max) : 3V
5 Vout: 0.8~1.8V 15 J11
in e B |N1Iout(Max) . 50UT1 16 _
(o] 71 IN2 OUT2 |17 Vout
g IN3 OUT3 |78 () H i
IN4 ouT4 H i
VOO 23 19
vor 24| VOO SENSE
vor 25| VO1 3 o~ o~ o~ o~ o~
— VO2 REF/BYP ® J4 ® J5 ® 18 ® J7 ® 16
1 22 Qv Qv Qv Qv Qv
_keo vioc MARGTOL |o1—X @|SWa |(WeE | SWa|SWa | SW 1 =2
-1
100u/1206 MARGSEL X 3 4 s - - - - -
[afalaYaYaYaYalalalN - J—
222222222 .1u/0603 [100u/1206 [0.1u/0603 J9
—_— C2 [ONONORONOGNONORONONN =
1n/0603 - R38 R9 R12 R11 R10
SPREFPERKR| LT30701UFD
1.2/2582 1W 1.2/2582 1W 1.2/2512 1W -
npu | 1.2/2512 1W 1.2/2512 1W Onl Or
N Adjustable load

RGQU'HfOI" Load
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Ty 7w DAQ

Radiation room

Control room

Optical Media

Convertor HUB DAQ PC

Optical Fiber

Clock & Trigger Generator

LAN Cable Downloader

RECBE

LV Cable
LV Power Supply

Cables for monitor

mmmm——— Data Logger
Cables for monitor

LV Cable

Regulator LV Power Supply

(k) &Regulator®O L IEE%Z O — Tk
(%) RECBEE MBEERF RS ILT—4 %EUE LA SDAQ PCTHR
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Power Supply : PS

Setu p NetWO rk @TIT Media Convertor : MC

Safety area «—— Radiation area

192.168.10.16

|
. Regulators & RECBE
N\ " Lead wire
> : PS <<8
. N/
Router ' Relay Switch
LAN !
I T B EETPEPP PPy X8
| g
. Raspberry Pi
192.168.0.10 I 192.168.10.20
1 SFP Test Board 192.168.11.20
USB :
to el b e — 1021681320
LAN 495 168.11.10 [ V! C = _
B — |
Main 192.168.12.10 | — ' 1 HUB —
/ PC T - Logger 1
USB l0516813.10 M : N 192.168.10.30
— Opti(ial Fiber L r 2
192.168.10.10 . ogge
' 192.168.10.31
Logger 4 7557557033 . Logger 3
for photo sensor : 192.168.10.32

(%) All systems are operated by remote control with TeamViewer via the main PC.
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e

[— K~ />3

= - 400 Gy/h, 200 Gy/h,
22 Gy/h, 4.5 Gy/h
COMET Phase-l : ~0.04 Gy/h

BiERE = : 2 kGy (Z2%% : 10)
Z=EOFF/ON : 200 Gy#&

SFE—LBIZN
AR EEY Y — @EKEIK

60
HiE . Co (1.17 MeV, 1.33 MeV)

FTEER @K

~Radiation area -~ — Control area—,

Cables for monitor

Regulator e LV Power Supply

Optical fiber

Data Logger

— L AN
N SFP = BIVC B DAQ PO
\_ -

MC Rasp Pi

Positive Negative
Linear Switching Linear
LT1963 LT8612 L79
LT1963-3.3 LT8614 MC7905
LT1963-2.5 LMZ10503 NJM2828
LT1963-1.8 |+3 L*alL—% ADP7182
+8 L*¥al—% +8 L*¥al—%
£ 29185
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L¥al—%: aEERnzER
SFP : “ping” TEIEMESS

AFBR-57D9AMZ (Avergo)

SFP made in China (very cheap)
EHB-EX-SFPGSX (ELECOM)
LAN-SFPGSX (Y> 7% 754)

63GGJ (DELL)
SFPGESST (STARTECH.com)
FINISAR
KCC-REI-NXT-NEXT-SFP 10G-SR
10G-SR (Starline)
EHB-EX-SFPGSX (ELECOM)



http://STARTECH.com

HH SRR

TANDEM 7IN&#Ezx @A KE
E—LA :~3 MeV EGF
=R : Be (¢ 20 mm)
FHEFITXRILF—:2 MeV (<7 MeV)

hMEFHRE 1.6 x 10° neutrons/cm?/sec

(RO S DEERE: 10 cm)
(E—LER: 1 UuA)

Cables for monitor —_ -3.D
S
B — MC7905 #1 — MC7905 #2
. s
s [ _ _
. MC7905 « L790H HIZRE b
m V1A S—
CLT1963Y U —X3ZEAE LEROR £ |
(@)
b 7 SRS - ST S S S S N
. SFP (AFBR5D9AMZ) [k - | | | |
o T T T T U M 03 I &
. LT8612 - LTS6 14248 |c i F = > 200 400 600 800 1000
neutron fluence [n/cm?]
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