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* Fiber Target

« SFT (Spherical Fiber Tracker)

« AC (Aerogel Cherenkov counter)
« TOFA1

-

MPPC boards




Spiral Fiber Target

1-st and 2-nd layers (15 fiber ribbon)

3-d and 4-th layers (17 fiber ribbon)
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E36 1&Hesht Caiidri UikEs

Beam hodo-scope TRIUMF VT48
Fitch cherenkov 28 - TRIUMF VT48
TOF 72 CAEN V792 TKO HR-TDC
Trigger counter 17 CAEN V792 TRIUMF VT48
Lead glass counter 84 CAEN V792 TRIUMF VT48
Gap veto counter 12 CAEN V792 TRIUMF VT48
Aerogel cherenkov 24 TKO ADC TRIUMF VT48
MWPC 4906 TKO ADC ——=
Spiral fiber tracker 128 Network oriented EASIROC board
Fiber target 256 Network oriented EASIROC board
Csl(T1) 768 FADC

VME, TKO, SiITCP 26% VME

VME, TKO & VME-SBC TRw RD—2OA  [TKO
RY RD—DOR=ZDARY REIT YT SITCP



« Trigger & K, BRIE Trigger 27T =)L LT 1kHz URICEET
- (EBEKDLTLIRR)
- CIFVNAR. MEHBE. RAREDOFTHMITMN T DD THDRIDHINE,

o TFT—AEnK
— TCP/IP Network + Network based Compact DAQ Software
o FE(\ZCEIC PC HEMD—AZIETINT A/D #38I3ER Y RO =D —[CTF7 = EEND.

- Event OEEA
— Trigger EEAKIC Event Tag Z'J PILA 1 AIC A/D #35(CED,
- EYRAFTALAZEEATDDII Trigger 55

o HWERDIEITIVIIVIC KISS)
- ZLORBRZETBICHRICITERTETDIRDIC,
+ EDORDITENTNDDDNERILCITRADKDIC,
« RRETEICIOEEDER, R, MsDEINDMRME
- BERUTORNEDIHERTERR)
- DAQ © &ss ™l U



PMT readout

« CAEN V792 QDC
— 400pC /1 2bit
— 32ch/board
- VME A32/A24 BLT32/MBLT64
— TRIUMF DL V&)L

« TRIUMF V148 TDC

— AMT3 base TDC with O.78 nsec resolution
« AMT3 : Atlas BICEHE=N/Z TDC ASIC
« Pipeline readout ZH M —

- TRIUMF DU 5L
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Csl(T1) Photon Detector readout

768 unit 1.7 tonCSI st V(t) = Freq [t _ (?:r ‘d)] ";;o (EXP \—(t—ro)] + aexp [—(t—to) )

PIN’dl?f Main amplifier Graph

o £ ndf 1032 /505
F Prob 2.161e-38
&lm) PA PSR ' n ,;ﬁf‘tfr_gss.a +0.08438
'
H : F Mp0  4,031e+04 + 68.15
H : F 10 120.2 + 0.06749
25m long ! TFA —— g
H H B
1 .
' 13
. ’

Amp1 4.302e+04 + 68.43
twisted pair cable

L1 181.1 + 0.06275

low gain out

FADC

E high gain out zoof-

e e e Lo v b v v b e L
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Cable distributor board 10



Fiber target/Spiral fiber tracker

DAQ Network .;~

« 64 channel EASIROC based readout board.

— EASIROC
« LAL TRE=NIZ SIPM A Front-end ASIC

« 2 level amplifier, slow shaper amplifier, voltage hold

— 12 bit ADC, O.7 nsec FPGA based TDC
— SiTCP readout, KEK-VME JO TAG
— FILK(AKRZ, 1BIF. =& ([CKDBEEF !




« MTM/RM FUAD—BfY RT A

— DHELITHBLSICANRNY RNV I PERFODERIRETAANY FOBEBEEIRIET D,
— Trigger/Busy O/\>Y RV D

—  Event Number (20 bit) OB
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* Busy handling

E36 CiEH
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DAQ software

Network based Compact DAQ software (HDDAQ)

BRBEDERDTOT S AICKDHEEEDEIR
— Front-end, Event builder, Event distributor, Controller,
Analyzer and Message daemons

Small code size

. ’J)Aiﬁ'@%ﬁﬁ\ XUTFTVR, WRNTEZDEIC MWBISHEEZR/IRD
J-RT,

IZNEIHICENDN TVNDIBRBICITZEZED,

- OS OPvI7—hZBzx CGERT DD,

- BEZLOILTD,

INTOHOTOE&EEL TCP/IP

- MEETOUSAISEIE#EHMZ TRy RO =D EICBHBICEB TS,

K1.8 [CRITDERERZIBHE DN DEER TDRIEN DD,
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For 4-th layer:
13 coils of 17 fibers,

221 fibers along;
| length is 235 mm;
diameter is <89 mm

Light isolation sheet is wrapped
around SFT. Fiber bundles are
hidden into light isolation
shrinkable tubes.




SFT CAR>IZECC

« Fiber [FEEICIHTND
— GEPICODEBIINGE. (MPPC NDOE#HND TS DED)
— AR =I)VICHHS I EFRE DM EBIZ T,
o MWENDIZUN, DO 7~V EGREHEDSFZESNTLG)
— —ARDOMEND 100% [SELIZVNCZHREBD' ) IV SO EDE UL,
- 48, BHOEEICKIDE Y MHMUBDERE,
c EYERDAVP—DRR
- MWPC H'5D54 & Iron Pole\

. TDC 2
* ADC |l ead
. BB L) Shielc LI
- JORYATEFDEBICT v — R
Ny DRES ZC TOF2

- SOREBEBES TEHDHHIE LI,

Active Target

K+
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CAEN V792 QDC

« CAEN V792 QDC [Ciale&
- AC DIESHIE ULSFHDEL),
» KE73 BG ESN'HIRET TRGGER ICFHA LI &)
ESHFHDEL),
* AMP D'F v =Y 7w TUTNBTEMN D B.

AC [& TKO-ADC Tsmbc&lc Uiz,
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FADC for CsI(TI)

« FADC D=4
— BER LIZ 32 ch Network oriented FADC : £EF&?
— TRIUMF VT48 FADC : Fv VRILEDRIOH?

« 25 MHz sampling, 10 usec sampling time

o FvURIVEL 768 channel

“IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
‘ ~

» 10bit ADC

*Up to 100 MSPS * 10bit ADC

* 32 ch/module *Up to 60 MSPS
» 100Mbps network «48 ch/module

*JO TAG supported
« TREK =5RAICFHF

* Signal Processing
*\VVME compliant

S I E SN E S S S E SN SN SN EEEEEEEEEE N,
..IIIIIIIIIIIIIIIIIIIIIIIIII"

Network Oriented FADC ”.. | ITIRIIHMEI\I/I mm I8I FEEEEEEEEEEEEEEER l’.
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FADC

« FADCOAEEICERE,
- FERICEHEFEMNR T L CULVZ FADC DX E
ANGYAVAeY el
- TRIUMF D' VME FADC VF48 Z=NHhE&E
DHOTEVDDCENTERL,

o« ANV FDOEEAZCEDKDICHRRT DNH?
« VME T FADC OXREDT—HD55H L
UISOJAVE CTHIRDDV?
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VFA8 \ND TAG ATJ

h_ |

Analog Encoding
- VF48 (3 EVENT TAG ZA NI DT
V=TT —RERF> TN, P
« VME-RM (& GP-IO & RM O— T
BRSNTULZ, |
- DAC Z8>T TAG Bk &EaFEHoI2E
sSZED FADC OF v 2 RIVICAD

4 l
Sampled data by VF48
1000:—
800:— (

. . 600
Sighal - which has 4 N
TAG number 400l
information o s
200_*
Ch1l 1.00¥ & M2.00ps A Chl % -240mV :

M 39.80 % 00I — IELIJI — I1(|JC|I — ‘15|D‘ — I2(|]0I — I25‘0I — I3'.’]0
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\/I\/IE ‘L_CJ:%D)L,Hj‘Hj L/
« VME & VME CEDSZLUTLD,

__
VME32 ~5 MB/sec @BE D READ/WRITE

BLTSZ VME32 ~20 MB/sec 32 bit DMA

MBLTo4 VME32 ~40 MB/sec 64 bit(A32+D32) DMA

2eVME VMEG4  50~80 MB/sec 64 bit DMA

VMIVME-7768/Universe-ll VMES32)
- PIO/BLT/MBLT64

XVB602/Tsi148 (VMEG4)
- PIO/BLT/MBLT64/2eVME

* Dual-channel
* Intelligent Chained DMA : EOEUVD P FURE—EIC DMA HED,

DFEL DVA CEY 2 —ILD/N\Ny T P ZEZNIIRERICIE+D
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Sub-system Clock [aJEF

* Trigger (3§k&) Clock CIIIERERICHEET DD VT4A48/FADC (&

Clock =FRERENE UD,

« FPGAZEA LT Clock & IBORE=NIC Trigger ZEiH I D,

JESHA Trigger

Modulel
Clock

Module2
Clock

BAD Trigger Timing

GOOD Trigger Timing

Reset [CRVNTE@RKZWVNIBNNBISRC EHHD,

v
UIMEsREE=MNIC Trigger
23



Common System Clock

« 25 MHz &8 Clock T TDC & FADC Z&k&y iz,
e Clock & Trigger 35&5ET — 7)) CEAR
« ADC, HR-TDC (X3EQ)ERENE

[BER Trigger

JEDEA Trigger -
q! [GER Trigger oc

1

TRIGGER
Losgic

103 O3 ININ
odl 8vdA
odl 8vdA
odl 8vdA
odl 8V4ANA

ECL bus

JFEHAOES
FEIZ NIM —5B
FPGA

Clock
oc [GEA Trigger

Clock

oav4d 81N
oavd 81N
oavd 81N
odvd 81N

[GER Trigger

Clock

oav4d 81N
oavd 871N
oavd 81N
oavd 8VIAN




E36 DAQ Network
JLAN Intra (J-PARC LAN)
for (Core 2 Duo)
FADC

A= XVBB02

for (Core i7)
FADC
IS XVBBO2
(Core i7)

DAQ-PC

Event Builder
(Xeon E5-1650 v2 6 core)

(\c/;ZZ 26 [io) TKO for

HR-TDC,

ADC
V7763
e -—- EASIRO TKO for

2 ADC

MS >HoMiaN]

VME
for
TKO
V7768
(Core 2 Duo)

|ocal storage
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Network based DAQ software

BHEEDBRHD T OT D AICKDEHHEME T DAQ =172,

4SS EEEEEEEEEEEESEEEESEEEEEEEEEEEEEEEEEEEEEERER
pon_Gptors_Tost

Controller

gl Lk b
- A

1 2015112112
.1 07:46:14

Message Daemon (msgd, cmsgd)

Viessage

Event Event ‘ Recorder
Builder Distributor

B Online
Display

Data flow 2%



DAQ Controller

Control Pedestal

DAQ: RUNNING

Comment: Phys. Pres: 1/50, 1=1150, K1.8: -1.0 GeV/c
Last Run Start Time: Sat Dec 12 07:19:29 2015

‘ Stop ‘ Status ‘ Trig. ON | Trig. OFF |Run No. 4287 Max. Event 10000000
Nick MName Src ID Status Information
easirocl 101 RUNNING NORHAL 126410 size:160 A
easiroc? 102 RUNNING NORMAL 126410 size:153
easiroc? 103 RUNNING NORMAL 126410 size:151
easiroch 105 RUNNING NORHAL 126410 size:147 EASIROC
easiroch 106 RUNNING NORMAL 126410 size:139
easiroc? 107 RUNNING NORHAL 126410 size:192 -I—KO
VHE_TKO 2571 RUNNING NORHAL 126410 size:180< VME TDC
VHE_VT48 2572 RUNNING NORHAL 126410 size:96 <—
VHE V792a 2573 RUNNING NORHAL 126410 size:233
UHE_\"?"JEh 2575 RUNNING NORMAL 126410 size:48
VF48a 3001 RUNNING NORHAL 126409 size:3897
VF42h 3002 RUNNING NORMAL 126409 size:3820
VF48c 3003 RUNNING NORHAL 126409 size:4605 VME VF48
BLD-101a7 65959 RUNNING s:R:126799 b:R:126799,/0 r{ R:126805/6 R:126306,/7 R:126805/6 R:126806,/7 R:1263
02/3 R:126805/6 R:126801/2 R:126805/6 R:126805/6 R:126799/0 R:126804/5 R:126804/5 R:126804/5 )
DST-201bb 131515 RUNNING 5:R:126672 m:R:1 r:R:126672/0
REC-30124 196900 RUNNING R:126661

il
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Trigger/DAQ HE

- SERNS6ROE—-—ALAYA A
- u-Trig: Ck ® TOF1® TOF2
- e-Trig: Ck ® TOF1® TOF2 ® AC ® PGC

— TKO: 2 carte
1. HR-TDC 6, ADC x2 , ADC x8 Eﬁiﬁgc
2. ADC x 8

5—1y FCIEFE>TOENAARY R GRS
S8 U H—ICADTL B
. 10BNB12BDE—A5A L

- u-Trig:Ck ® TOF1® TOF2 ® Target (N>2) ® TTC
- e-Trig:Ck ® TOF1® TOF2 ® AC ® PGC ® Target(N>2) ® TTC

- TKO: 3 crate Cryostat Stopping down
1. HR-TDC 6, ADC x 2 SN fhedeerture - o oc
2. ADCx8 A g n
3. ADCx8

Iron Pole
\

Lead ¢
Shield TC
Trigger 188 ' 213 lChere;k e o
\ |'| W? . Active Target
DAQ RE : 30 % @t K" \\ = { |
L J - —h 8

Target multiple hits



DAQMDMEECRZEMS

Sub DAQ system Number of readout Typical Dead time (us)
(Slowest part) channel Data size

(Bytes)
TKO

256 800
VME ADC Crate 288 930 200
VME TDC Crate 384 (multi-hit) 860 200
VME FADC Crate 384 35000 20 (Pipeline readout)
EASIROC board 64 800 12 (Pipeline readout)
Total 85 kB Entire 400

AEZICEBBEDXID K KIFOEDNDIEN o2, Trigger ~250 Hz 12E
DAQ 10 % dead time TZLZEICIEE
The total data flow is ~ 20 MB/sec

ZEM 108K 12BOE—LAS 1 L)
Event slip BEOFRE (VWE, TKO TRICRC3B2MEE LINBN o2, )

Software crash AN
FADC freeze BE(D 29



K8,

J-PARC E36 =87 & 2015%F 3B~128 [C7—~AINE=1To72,
— DAQ (& Dead Time 10 % TZLEICENE,

VME [FEY 2 —)UIC/Ny D » ) VD TENIIHEEERN D,

— Tsi148 [F@AED,. FSANDER T+ X3VIC

TAMHC L CLYZ CAEN V792 QDC [FWNEWNWBRED (CT357x0), (B
D DEDILLIELY)

TY25-3VTT ~IPINEERICIIIRD

— IRBCTORIBFXIMDER D,

« GP-I0 BICED 28 TUZ Mezzanine card D"BXIICEILZ,

— UDUHDIRZEEDRRICEDEEREE. IR~ EERBEBICAF,
ARV I T 25DV Read-out #ss(CIIREEFESE L TAINY
NS0 ANNIES D Z558D D,

— L\ALAIL GP-I0 Mezzanine card
- DAC, NIM, TTL, LVDS, ECL

D>|_D
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e Y
« MIDAS Slow control

- MPPC &

2. T

SEEAN

Temp. Board Manual - P

x

New Tab

Oracle VM

This PC
VirtualBox

U8

Recycle Bin B - Skype
1=

cC f

| 1 J-PARC TREK Experi...

(3 192.168.56.1:8081/HS/Default/

Temp?hscale=Th&fgroup

) TREK Wiki [EJ Photos - Google+

| Status ‘| ODB || Messages || ELog H Alarms \ \ Programs \ | Sequencer || Config || Help |

Mozilla
Firefox

Mozilla
Thunderbird

| 10m HEHEJ] 12h | [ 24n |( 3d | \EH <<< | E\ \E\ \Z\ \:\ | Large || Small || Create ELog || Config || Export |

History

Group: | Default v| Panel: Temp v| | New || Reset || Query |

Default/Temp

] [Tenp. DB TEWP = 0
A Tenp. EE TEHP = 0
] [Hunidity DB TEWP

e
{Hunidity EE TEWP = 0 |

TEHP_3 TEWP = 0

Wy

e

I S
B N ’\

A e A s

T
@9 Nov 14 18 Nov 14 11 Nov 14 12 Nov 14 13 Nov 14

=) Temp.html

¥ Show all downloads...

x




E36 DAQ Display

Ele £t Yiew Optons Tool Hop

e

cotrt
MSGD sroe
CMSGD stoe 50-K19:10

CONTROLLER sror Lt A Start Tee: S Dec 12 07:19:29 2015
BUILDER stoe | 106 Stop | stas | Tig.oN | Trig.OFF [mune izar ax. Even 10000000

DISTRIBUTOR Inforastion
RECORDER
o5

RELZ000S/, R 124803/ R174T99/0 R.120084/3 R.1404/5 R.124804/3 )
STRI2672 miRe) (RIINTLS
Razsee1

Tre 1o

File Edit view Search Terminol Help

Gl A Rl

(

20151212 |
07:46:14 |
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Delay Cable rack

Delay Cable rack

6.4

DAQ

ﬂmu@ter

MWPC

KD ADC

Cable rack

plan
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VF43

1 VF48

FPGA - Cyclone
104 ADC Charge calculation
Channel 1 to 8 I> G0 MSPS I> anmr‘uma avaluation
1_ Event Buikder
FPGA - Cyclone
Channel 9 to 16 ] 10-bn ADC N Charge calculation | N
i G0 MSEPS Trigger time avaluation [ VME Centralier
T— Evant Bullder
FPGA - Cyclone
10.0r ADC Charge calcufation 2
Channel 171024 [T N Gliess [ rapgerimesraason L)
1 Event Suikler =| VNE
BUS
Main Controlar
FPGA « Cyclone
10-br ADC Charge calculation >
Channel 25 to 32 I‘> &0 MSPS E Trigger time avahsation
i Event Buildee
FPGA - Cyclone
10-ar ADC Charge calculation 2 LVDS Link
Channel 33 to 40 I> 80 MSPS I> Triggar time avaluation Canvaller
_1_ Event Buikler
FPGA - Cyclone
10-bi ADC Charge calculation
Channel 41 to 48 I> G0 MSPS I> Trigger time avaluation *
i Event Builder

External Trigger
External Clock

LVDS Butler <
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Structure of SFT

:.'i'mm SciFi 1.6-mm tube l-mm CFi .

' Kapton pipe (0.2 mm thick)

&= 20 mm =
AC/TOF1 support (Al pipe)

L-U

’ \ Clear fiber

SCSF'78 1-mm¢ SciFi ribbon (2 |ayers)-—--_""“

T OSS8888858555888e ety

'| Nl 0101010010100 0]0]0]10]01010]10) . |
\ O .'f:wr f."fiv; vi_f.\*i.\r é\?ﬁv}i ‘rf:i‘r oYe ?é 0 R-helicity /
LS /
\_\ -
-~ @ 18 mm >
S — QRSN 36



TREK PO 5«45 — ’T‘JI\

Three shaped acrylic B 2000

at ends of Target 'Fjo_iﬁ Alminum Fngs ﬁ\

7. / \—/—\Iuminum rings 4/ Taraet Tube/

/J
L
\
o \
1%
=
)

Delrin feet at US

end of Target TREK Target (18 bare

— 0D BEmm

W [\"
e 3mm x 3mm x 200mm Y VFL—Y3V/\— 256K
— N0y TSAFYIYIFL—H— + BC-620 BEREIEE

. BETHD A I\N—ICHDIURE o
— 235U Y11 (200 ¥ILFDOSY E 1mmad 140 mm

- WO, MBEICRIMUEBREREDD L
- IRVF-DORCLBEDROBEDOELEHIE.

Emn sy LamaUrEsiLnmrass.  ° MPPC ICRDFTmAE U
- IPOYITIFTUYIDONOIN—DBAEZT D, — S10362-11-050C (400 pixel)




A Trigger/Tag Distribution System

Category 5 cable x 2

- MoVbs VENCA e Edee i — TRIGGER
— Cable length : up to 50m TAG
Signals (NIM) ~ BUSY
— Downstream: A |14 7y —_—
* Trigger1, Trigger2, Clear, Spill,
reservel
—  Upstream:
*  Busy, reserve?
Serial link
_ Spill No, TAG 8bit - SMP
— Event No. TAG 12bit ‘ TT
HE
33|33 m| n) "
©|lo |0 |o @) P
clalala 3 |3 =
€| |<S| <= S |8 = T
(¢»] (¢»] (¢»] (¢»] E E
(¢)] (¢)]

=

KEK-VME (JO) VME TKO



RM&KEK-VME module Communication

« KEK-VME timing Pin assignment of JO
signal line in JO rs ] 2 1 2 1 o : y N

- S1-97 1 | GND [ GND | GND | GND [ GND | GND [ GND
. 2 | GND | GND | GND | GND | GND | GND | GND
- C1,C2 (wired OR) 3 | GND | GND | GND | GND | GND | GND | GND
4 GND +3.3V +3.3V +3.3V +3.3V +3.3V | GND
5 GND +3.3V +3.3V +3.3V +3.3V +3.3V | GND
6 | GND | +33v | +33v | +33v | +33v | +3.3v | GND
Default Hadron ext. 7 | oND | +83v | +33v | GND | GND | GND | GND
S1 | SYSCLK 8 | GND | GND | GND | GND | GND | GND | GND
s2 | TRG TRG 9 | GND | GND | GND | GND | GND | GND | GND
10 | 6ND | GND | GND | GND | -33v | -3.3V | GND
53 | GATE SPILLTAGO 11 | oND | -33v | -33v | -33v | -33v | -3.3vV | GND
sS4 | CLR SPILLTAG1 12 | oND | -33v | 33v | 33v | -33v | -3.3v | GND
13 | GND | GND | GND | GND | GND | GND | GND
SO TAGO TAGO 14 | GND | -5V 5V 5V 5V 5V | GND
S6 | TAGL TAG1 15 | GND | GND | GND | GND | GND | GND | GND
s7 | TAG2 TAG2 16 | GND GND
C1 |BSY/ BSY/ 17 | GND GND
18 | GND GND

€2 | WOR/ 19 | eND GND 39




MWPC / TOF readout

« TKO
- MWPC ADC
— TOF HR-TDC (30 psec)

S|npPow d/Vv
S|NpPow /v

Q)
o
3
O
C
—
@
)

INPUT CRBLES

S o | ko | ko | TKO | TKD
LSRR En0C PR [RPCR {GONG |{]

COO0000C,, 00000 00, S

'—-!ecoooooo ooooooOoO
it =

el

i

i

—
1
—1
—

CONCEPTUAL DRAWING OF A TKO BOX



TKO

« CAMAC, RABBIT D5t ZITICRIROA S /IREER

(TRISTAN) TIlEZ DX DICT T A YNz,

« Tokio Kennith Ohska (KEESEHHE cAZPINCFHEE
- KEK O—ADJ)ITCERASNTLD, (EHRSNTLT)
« CAMAC XD KESZEBEY X

- —MBIZDDTF v U R)IVEZIEOT CETIR HHIE

« ABOHOREENCHDCETEIY2—)LDOTBEHOLXDT ),
c NIRBYAMIVIESETEY 2 —-IVICIEZDTENBRD.

— A-bus

« N—FDAVP—-FOY—TY02ED3YF0-2CXE

N=bET—ICXDBI|T—HINE
— CH/MP

11



VME master controller

« GE Fanuc VIMIVME-7xxx, V xxx

— VME Single Board Computer

— PCI-VME Bridge: Universe ||
« PIO:1~2 usec
« BLT32 : ~20MB/sec

— Network boot IRIE C&EHH

- BEDEE
« Software/Hardware
— Device driver
- AF. R®RTME
- (OR )

GE V7768 Core 2 Duo 2.16 GHz



