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DAQ 73t

Trigger 13 K, BBIE Trigger 271 X7 —)LUT 1kHz URISBET

T —NERE
— TCP/IP Network + Network based Compact DAQ Software
« FE(\VRCEIC PC ZHiTD—MRIETINT A/D #e513R Y FD =D —[CTF—HZEEND.
Event MDEHA
— Trigger C@AEIC Event Tag Z2'JJ)2)LA 1 AIC A/D 1#35ICBcD.
- EYRATALAZ[EHET DDIE Trigger 5
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MWPC / TOF readout
« TKO

MWPC ADC
TOF HR-TDC (30 psec)
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TKO

« CAMAC, RABBIT D&x5TZITICRIRDOAITIEEER

(TRISTAN) TIlEZ DX DICT T A YNz,

« Tokio Kennith Ohska (KBS EHH cAZPINCFHE
- KEK O—AJILTCERASNTLD, (EHS=NTL)
« CAMAC XD KESZEEY X
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VME master controller

« GE Fanuc VMIVME-7xxx, V xxx

— VME Single Board Computer

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

— Network boot IRiE C&EH

- BEDSE i s s
« Software/Hardware
— Device driver

- AF. RTMH R o I ®

- (O M)
GE V7768 Core 2 Duo 2.16 GHz



PMT readout

« CAEN V792 QDC

— 400pC /12bit
— 32ch/board

- VME A32/A24 BLT32/MBLT64
- TRIUMF DU V5L

- TRIUMF VT48 TDC

— AMT3 base TDC with O.78 nsec resolution

« AMT3 : Atlas BICEFE=NJC TDC ASIC
« Pipeline readout ZH M —

- TRIUMF DU V5L
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Photon Detector readout

Graph

%2 / ndf 1032 / 505

C Prob 2.1610-38

500 /:Et_’,_yas.s +0.08438

r mp0  4.031e+04 + 68.15

450—_ to 120.2 + 0.06749

- Ampl  4.303e+04 + 68.43

N t1 181.1 £ 0.06275
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Csl crystals

768 unit 1.7 ton V(t) = Freq [t - (t;’ i td)] — (exp \—(tr— fo)] + aexp [—(tr— to)D
r 1 1 2

PIN-diode Main amplifier

CsI(T) PA e :
25m long TFA -——

twisted pair cable

low gain out

FADC

E high gain out

Cable distributor board



FADC fo
- FADC DfE#

— 32 ch Network oriented FADC
— TRIUMF VT48 FADC

o 25 MHz or 12.5MHz sampling, 20
o FvURILEL 624 channel M EIME
e T—HEIRFDRAY T 1P

«10bit ADC

‘Up to 100 MSPS
«32 ch/module
*1OO0OMbps network 2
«JO TAG supporteds
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Sub-system Clock [GlER

* Trigger [3§k&) Clock CIFIERIEBICHEET D2 VT4A48/FADC
[ Clock =FREREDE D,

« FPGAGP-IO) Z{ER LT Clock & fItBDAREINC Trigger &=
fofh 9 B,
JEBER Trigger

Modulel
Clock

Module2
Clock

BAD Trigger Timing

GOOD Trigger Timing

o) FHEENENUSE & ] \
Reset [CRVNTERRSVIENDNNBIZC ENVDD, RABBEEANE Trigger



Active Target/SFT readout

(MPPC readout)
« 64 channel EASIROC based readout board.

- EASIROC
- LAL TRERSNI/Z 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

- RIERAZ, BIF. =8 CRDREFE
%////////////f}%‘ff////////////////////////ﬂ@\
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% gy Slow Shaper]——" - * Output run 03/10
2 oz 25-175ns T
N H';ld Read HighGiin
/ Cho * Multiplexed
I To ety
/ 2
/ R RS or Discri
ON+ —
/ W -rL * - Channel0 trigger
" - Latch
B o | vaD>{ |
/ - Diserd S ;‘;Iilftgi;ll'exed
* Output

Variable Low LG Slow Sha!)er 10-bit
Gain PA (4 bits) | [ Variable Shaping DAC
Time (3 bits)

. . HG Slow Shaper Ch31_trig
G;’ﬂ:k(ﬂ) Varible Shaping
Time (3 bits) Common to the 32 channels




Overview of E36 DAQ
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1N ~DEEA

« MTM/RM FUA—BTRY A5 A
- BHELSCHLICANY RNV D PEFORIRETAANY FDORFMEERIET D,
— Trigger/Busy O/\>Y RV
—  Event Number (20 bit) MOBcH

N\
S

[ TRIGGER REPEATER A P S
0@ o 001 ® oune
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Repeater
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*‘Busy handling

Chamber

i KEK-VME/
E36 TR yve R TKO RM CAMAC/FERA RM Readout Card



RMIESKEK-VME module
Communication

« KEK-VME timing Pin assignment of JO
signal line in JO s 2 1 = 1 & ; y T
- 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 | onD | +33v | +33v | +33v | +33v | +33v | onD
5 GND +3.3V +3.3V +3.3V +3.3V +3.3V | GND
6 | onD | +33v | +33v | +33v | +33v | +33v | GND
Default Hadron ext. 7 | oND | +83v | +33v | oND | GND | GND | GND
S1 | SYSCLK 8 | oND | GND | GND | GND | GND | GND | GND
s2 | TRG TRG 9 | GND | GND | GND | GND | GND | GND | GND
10 | GND | GND | GND | GND | -33v | -33v | GND
53 | GATE SPILLTAGO 11 | GND | -33v | -33v | -33v | -33v | -33v | GND Hi
s4 | CLR SPILLTAG1 12 | GND | -33v | -33v | -33v | -33v | -33v | GND :
13 | GND | GND | GND | GND | GND | GND | GND Ak
PO TAGO TAGO 14 | GND | v | -5V | -5V 5V 5v | GND .
S6 | TAG1 TAG1 15 | oND | GND | GND | GND | GND | GND | GND ‘l-
s7 | TAG2 TAG2 16 | GND GND i
Cl |BSY/ BSY/ A GND
18 | GND GND
G2 | WORI/ 19 | GND GND




DAQ software

 Network based Compact DAQ software

— BRGBEOEROTOT S AIC K DIEBEDEIR
* Front-end, Event builder, Event distributor, Controller,
Analyzer and Message daemons

— Small code size
« WAHTCER., XVTTFT VR, AEBHTEDERIC
. NBSHEEZR/IROI—FT,
— LEBEICENDNTUNDERBLCITAEED,
« OS DPvIFT—hrZEHEZ CGERT DD,
« BigZLDI<TD,
— INTOTOEZEEEE TCP/IP
- HEETOUSDAIGEBMEHZ TRy FDO—D FICBRICEE.
— K18 ICRITDIEERZIBHEEDNDEE THDEREN DD,



Network based
DAQ software

« BEOBHEEE T OZRICKDHRE
@JVF

Stop | Status Trig. OFF |Run to.[426  Max. Event [1000000
L] 1 L 1

Control
Monitor

Message daemon (msgd, cmsgd)

Message flow

|

—\,
Z_ 3 Event Event

‘ Builder » Distributor - Fresercisr
Front-en N

Online

I © | anabss




K1.1BR DAQ Control Screen

(K1.1BR beam tuning) |

Running on Ubuntu Lihx ‘ .(54

t) Applications Places System ‘)77\ e

Control

MSGD  RUNNING -« | stop | 106 |
CMSGD  RUNNING s | stoe | 1o |
CONTROLLER RUNNING " | stoe | 06 |
BUILDER  RUNNING -1+ | stop | wc |
DISTRIBUTOR RUNNING = | stop | 106 |
RECORDER RUNNING -+ | stop | 106 |
COPPER-lite0

Launcher window
Programs start from this window

2 © @ DAQ Controller

Comment:|Cosmic ray trigger

Last Run Start Time: Thu Oct 28 15:15:14 2010

Start St(ﬂ Status | Trig.ON | Trig. OFF

Nick Name  Src ID Status

Run No. 419 Max. Event|10000000

Control window

FEO1 1 RUNNING NORMAL 159 size:128 .
clo0 10 RUNNING NORMAL 152 size:377

R AR e RUN can be controlled from this
clo2 12 RUNNING NORMAL 152 size:236 .
clo3 13 RUNNING NORMAL 152 size:236 _

BLD-10109 65801 RUNNING s:R:158 b:R:158/0 r( R:1 .

R:158/0 R:158/0 R:158/0 R:158/0 R:158/0 )
DST-20115 131349 RUNNING s:R:155 m:2970768 r:R:155/0
REC-30174 196980 RUNNING R:171

Kl 1.4

Control

Messages
U.ZT 190915 U . REC. ../ UdLd/ TUNUU4 | 0.UaLEZ CIUSEU
0:21 197042 0 : Rec: ../data/run00418.dat.gz closed
0:21 196869 0 : Rec: ../data/run00418.dat.gz closed
57
5:

Message window
Messages from DAQ processes
display in here.

[(131/4.2U1U 1U/Z0 19,
| 13175: 2010 10/28 15:
| 13176: 2010 10/28 15:
13177:201010/28 15:
13178:201010/28 15:
18z
5%
A5:

14 196980 0 : Rec: record start ../data/run00419.dat.gz

14 131349 0: ED: READER start

‘ 13179:201010/28 5:14 65801 0 : EB: start

|Open Trigger
13180:201010/28

13181:201010/28

5:24 65801 0 : EB: Trigger rate : 0.000111 kHz
5:49 65801 0 : EB: Trigger rate : 0.003114 kHz

v
0
0
1
1
1
i)
1

W DAQ Launcher m DAQ Controller M [trek@trek03: ~-- [Update Manager]  [trek



K1.1BR DAQ Online Display

- (K1.1BR beam tuning)

File Edit Wiew Options Iools Help | Eile Edit ¥iew OQptions Iools Help
TOF [ WWPCZ | Hodo Scope Hit(TDC HODOTHIT
Enires s w =ms B | P ( ) | Entries 200045
o pn e Mean 10.5
10‘ F mas e =
E - 120 C |— RMS 2.8M
E ::: “: 25000 | Underflow 0
F (U 100 C Overflow g
107k st b ar ":""*‘u lﬂ":’ L Intagral 2e+05
§ == D ~ Skewness 0.8187
; " gf 7] ||| 20000} -
L ﬂ & = =T C
10 C i C
E i &0 L
g 15000 poe
10} 40 C —‘
E 10000
[ 20 C L
1 : C |
AP I i . PR R 5000
0 100 200 300 400 500 60O 700 % 20 80 100 120 =
- — L
Bttt v b Do b v b b B b o
[Apc 20 1| froc A _ToC @ _ % 2 4 6 B8 10 12 14 16 18 20 22 24
= o = B
Help
g <l (o] ] opion[ 2]
|Contents af "froot'ROOT Memary”
|da CK_ADC_WE_M1 [fg CK_ADC_WE_02 [Jg CK_ADC_WC_03 [Jg CK_ADC_WE_N4 |fg CK_ADC_WE_0S =]
|da CK_ADC_WC_0B |[Jy CK_ADC_WC_07 |Ja CK_ADC_WC_0S [fa CK_ADC_WC_08 |fg CK_ADC_WC_10
(CIPROOF Sessions | CK_ADC_WC_11 |fy CK_ADC_WC_12 |fg CK_ADC_wWC_13 Jij ENCO B Enct
() igpfsisatafs02ighankitrek igaras h ENC2 h ENC3 |A HODOAHIT |A i MWECT
[LIROOT Fies B rwrca B mwPc2ENC L MHITA K | MHITA_E_WE [ NHITA_FI
| MHITT_K | MHITT_K_wi |da MHITT_K_WE2 [y MHITT_FI s MHITT_FI_wE
| da TOCOD |da TOCON |da TOCOZ |da TOCOZ | TOCOH
500 1000 | TOCOS |da TOCOE |da TOCO? |da TOCOB |da TOCOY
& TOCID & TOCT |da TOC1Z & TOC1E |aa TOCT4
— & TOCIS | TOCTE | TOCTT & TOCE | TOC T
ol | TOC2D |da TOC2 |da TOCZZ |da TOCZ3 | TOC2A
5B000000000080806080008 Al 11
lia 7025 lia T2 lia 27 laa 7020 Lia TEC29
L AD | TOC3D | TOCH | TOC32 |4 TOC33 | TOC34
EEFRTTTITIT |da TOC3S |da TOCEE |da TOCET |da TOC3B |aa TOC39
viaveasedD i |da TOCAD |da TOCH |da TOCA2 |da TOC43 |da TOC44
prereeessseeeeelis H |da TOCAE | TOC4E | TOCH7 |da TOC4E | TOC43
o D L+ nosg & TOCS |4 TDCS2 |4 TDCS3 |44 TDCS4
. o oo . 55 | TOCSE |4 TOCS7 |&a TOCEE |da TOCER
Running on Scientific Linux 4.8 «  uve ko kow  koee
.
| TOF_WC_CK |da TOF_WC_CFI | TOF WC_GC |da TOF_wC_MO_CFI
ROOT based Online display =
HODOTHIT A
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J-PARC E36 =& CIlX

- TKO, VME, SITCP Z2Rv DO =D THEI DES
A7 /AT DAQ Zig&Eg

« MTM/RM Trigger Bdthy X5 A
« Network based Compact DAQ software

e Dead time I TKO ZEEICEZTL\DB,
— TKO : ~350 usec

— FOMOMESSIICNKIDELZSRINNKDIS,
- PMT/VME %. MPPC/SITCP % [3:EZmk Tl
- FADC ICBBUTIERIFT 1
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e Oracle VM IS C A | [} 192.168.56.1:8081/HS/Default/T
VirtualBox .

:*¢ Apps | J-PARC TREK Experi...

ES : | Status || ODB || Messages || ELog || Alarms | | Programs \ | Sequencer || Config || Help \

TREK Wiki [ Photos - Google+

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

| 10m HE\ \EH 12h || 24h ||EJ \EH <<<|[<<] \E\ \Z\ \:\ | Large || Small || Create ELog || Config || Export |

Default/Temp

Tenp. DB TEMP = 0
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Channel 9 to 16

I

[ —

Channel 17 to 24
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Channel 25 to 32

VME Contralier

-

I

[————

Channel 33 to 40

j

:LI

Channel 41 to 48

I

Main Contraliar

LVDS Link
Conyoller

VF48
FPGA - Cyclone
1001 ADC 5 Charge 54
SOMSPS Triggar time avaluation [~
Event Builder
FPGA « Cyclone
10-bn ADC -—B—-" Charga o0
S0 MSPS /| Trigger time B4
Evant Bulder
FPGA - Cyclone
10-0r ADC B Charge 2
60 MSPS Trigger time evaluation [~
Event Builder
FPGA . Cyclone
10-0r ADC T" Charga ¥ s
S0 MSPS /| Trager time )
Event Buiker
FPGA - Cyclone
10-0n ADC ) Charge calculation 35
G0 MSPS Triggar time evaluation [
Event Buikder
FPGA - Cyclone
10-biz ADC Charge L
60 MSPS ] _,> Trigger fime
Event Builder

External Trigger
External Clock

LVDS Butter

VME
BUS




Structure of SFT

1-mm SciFi 1.6-mm tube I-mm CFi

Kapton pipe (0.2 mm thick)

€= 20 mm —»
— o AC/TOF1 support (Al pipe)

L-helicity
R-helicity




TREK 205« 5 —"Tw k

Three shaped acrylic 2009

Al
=/ at ends of Target = O—V_ uminum  rings ————

FAIITIIITY.

; LI 'z’ \ R
W
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/ \—Aluminum rings 4/ Taraet lehp/

Delrin feet at US
erdl oF Target TREK Target (18 bare
— OD B65mm

J/ S ~ ~ W E\\
¢« 3mmx3mm x 200mm Y VFUL—Y3V/N\— 256K
- NADOY TSAFYIVIFL—— + BC-620 BEREIEE
. RETMD 7o /I\—ICLDMRE T
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A Trigger/Tag Distribution System

Category 5 cable x 2

- MLVDS . o

— Cable length : up to 50m Master Trigger Module TRIGGER
Si (NIM) — TAG

ignals Say

— Downstream: A 4 y e

« Trigger1, Trigger2, Clear, Spill,
reservel

— Upstream:
* Busy, reserve?

Serial link

— Spill No. TAG 8bit - SM P
- Event No. TAG 12bit ‘ T

s|npowl

s|npowl

ONOY
HOS

s|npow
s|npow

S|NpPo W JNA

S|NPoW JNA

I

KEK-VME (JO) VME TKO



