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2.2 BESS-TeV
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2.2.2 BESS-TeV

Central Intelligent Infomation Bridge (C-Brige)
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Low Power Flash ADC & Pre-Amp
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pre-amp BESS
Fujitsu MB43458
- 15.7mV/uA MB43458
72mV/pA 2
Event Aquisition System
BESS TOF
TO TO 2kHz TO
TOF IDC
rigidity Aerogel
Event
TO
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@] [Cn Module reject
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Track Trigger
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TOF, Aerogel CAMAC ADC, TDC
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FADC Transputer Micro
Processor 1

DMA  Dua Port RAM
dead time 10%

15 Transupter Transupter Bank Unit

Networking Environment Monitors
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2.3 BESS-Polar
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BESS-TeVv
BESS-Polar

JET type drift chamber / Inner Drift Chamber

BESS-TeV JET/IDC  BESS-Polar
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2.3.2 BESS-Polar

BESS-Polar 100MeV 2g/cm’
KEK
0.8 1T
4.2K 100MPa NbTi/Cu
4 2
20
21
Polar
21 BESS-Polar
Present BESS-Polar
[Design] [Operation] [Design] [Operation]
Cryostat Outer diameter 1.18m 1.02m
Coil diameter Tm 0.88m
Warm-borediameter 0.85m 0.78m
Design magnetic field 1.2T 1.0T 1.2T 0.8T
Current 520A 433A 642A 430A
Turns(Layers) 3383turns (4layers) 2600turns (2layers)

Stored energy

E/M ration in coil
Material@ half-wall
Radiation thickness
LHe Capacity
Over-all cryostat size
Total weight

829kJ

6kJ/kg
4g/cm’

0.2Xo
150liter
1.18m(¢p)x2m
450kg

600kJ

15kJ/kg
2g/cm?

0.1Xo

400litter
1.02m(p)x2.6m
380kg

-20 -



2.3.3

Trigger/TDC/ADC Module

TOF ACC
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FIFO
Busy 40  60usec dead-time %
FIFO Event (10 )
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2000Byte

Integarated Data Aquisiton System
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SCS Online Anaysis

100MB/s PCI
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ADC / TDC / FADC
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3.1
1
BESS-TeV
BESS SCSl
SCsI-1
50 SCSl
LVDS
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MHz
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Vessel
BESS-Polar

BESS

Pressure Vessel
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SCSI

68
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CPU
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3.2 Transputer-PClI Interface

Transputer CPU PCI
Transputer(T805) PCI
PCI
x86 68000 CPU
PCI PCI 1
PCI
PCI
LS
PLX PCl 9050-1
LS
PCI Specification v2.1
PCI 40MHz
(8, 16, 32bit)
EEPROM
3.3  Transputer-PCI Interface PLD Transputer
CPU Interrupt
FIFO
CPU
€)) (@) (3) Transputer
) CPU 4
g - PLD % o
A || Transputer ~ |EPM3064A PClI-Local ‘% <
|::> S || Module Bridge LSI || 8 <:>§
3 || rrevs 2] FFO IS g1 "=
;DE \pPD485506 PCI 9050-1 | &3

32bit width

EEPROM

3.3 Transputer-PCI Interfece
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Reset Interface Transputer PLD

PLD
Transputer
CPU Transuputer PLD
Transputer  Interrupt
Event Request PLD Transputer
FIFO
Transputer
Transuputer
Transputer Bank
FIFO
Transputer
FIFO
Transputer
Transputer FIFO FIFO 20KB
2KB 10
Transputer
FIFO
Transputer  PLD FIFO
PLD CPU Interrupt
CPU Transupter
FIFO
CPU
Interrupt CPU FIFO
Transputer
FIFO (Transputer )
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FIFO

I nterrput

FIFO

500mA

Interrput

20KB
FIFO

Interrupt

BESS-TeV
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CPU
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Linux 2ms

MB FIFO
nPD485506 100mA



3.3

3.3.1 Interface Transputer

Transputer CPU 4 Link Transputer

occam

Transputer

CPU

FIFO 34

CPU FIFO

Stop
Operation

Event Request
Reset /
Event Request /

Read Stop Operation
Start Operation Command
/ Permit Write
Event Request
Event Request
Write Watiting
Data FIFO Full Permition

Write Event Data

3.4 Transputer
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3.32PLD

PLD HDL  ABEL
CAD
3.5) PLD Altera
(
PLD
(EPM3064A) JTAG 4 ISP(In System Programming)
ROM PLD

Altera

s ' E—

-]
]
sEEa

35 PLD
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3.3.3 Interface

oS Linux oS Linux
PCI
PCI BIOS
(/0 )
256
31 ID PCI
ID PCI
PCI-SIG
8086h ID ID
ID  8086h(
ID  7180h Pentium 440L X PCI
ID ID
PCI Plugé& Play
ID(0817h) ID(0204h)
PCI /
3
PCI-SIG PCI Rev.2.2
3.2
/
(11h, 80h 00h)
PCI
0O 5 6 0
3.6
1/0
IIOII n 1ll I/O
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PCI

/0

AD
1SA
PC] INTA# INTD# 4
INTA# INTB# "2"
INTA#
IRO PC/IAT
IRQ0O  IRQI5 PCl
INTn# IRQO  IRQ15
31
ID
PCl LSl PCI-9050 LS
EEPROM
BIOS 31
N 3210
| HERR
(1: )J
bit2 | bit1
010 32Mbit
0 1 M 0:
1 | 0_| 6dbit 1o
111 )
36
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31

ID ID 00h
04h
ID 08h
OCh
0 10h
1 14h
2 18h
3 1Ch
4 20h
5 24h
CIS 28h
ID ID 2Ch
ROM 30h
CAP_PTR 34h
38h
3Ch
40h
]
FFh
3.2
I/E
00h 00h SCsl
01 01h xxh IDE
02h 00h
03h 00h IPI
04h 00h RAID
80h 00h
00h 00h
02h 01h 00h
02h 00h FDDI
03h 00h ATM
80h 00h
00h XT
00h 01h 16450
07h 02h 16550
00h
01h 01h
02h ECP 1.X
80h 00h
11h 00h 00h DPIO
/ 80h 00h
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Linux PCI

Linux PCI

1 PCI pci_dev

<linux/pci.h>

struct pci _dev {

struct pci _bus *bus; /* bus this deviceison?*/

struct pci _dev *sibling; /* next device onthis bus */

struct pci _dev *next; /* chai n of all devices */

voi d *sysdat a; /* hook for sys-specific extension?*/
struct proc_dir_entry *procent; /* deviceentryin/proc/bus/pci */
unsi gned i nt devf n; /* encoded devi ce &functionindex */

unsi gned short vendor;
unsi gned short devi ce;

unsi gned i nt cl ass; /* 3 bytes: (base, sub, prog-if) */
unsi gned i nt hdr _type; /* PCl header type */

unsi gned i nt master : 1; /* set if deviceis naster capable*/
unsi gned i nt irq; /* irqggenerated by this device*/

unsi gned l ong base_address][ 6];
unsi gned l ong rom address;

3
<linux/pci.h> pci_dev pci_device
next
next null ( 37
pci_dev pci_dev pci_dev
B @ @
3.7 pci_dev



base address[6] irq

UNIX (O
read/write
ioctrl
select
ms
4MB
Interrupt
FIFO FIFO
2 FIFO
FIFO
select
n 1" IIOlI iOCtrI
read
3.34 CPU
CPU SCSl
"ot Linux 3
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3.8

Transputer-PCl  Interface "st( )
ioctrl
Buffer
Transputer
"init"
Transputer
read
2

Transputer I/F

3.8
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335

Linux
Transputer  |/F
HDD
gcc

200MB
3.4

CPU SCSl
34.1
500kB/s)
BESS

sshd

SCs "st"( )
BESS
512MB
Linux

X Windows system

HDD

Linux
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34.2

TOF JET
Transputer Transputer-Bank BESS

10MB/s
1 2KB 05 8MBI/s
39 4.5MB/s

4.5MB/s BESS-TeV BESS-Polar

o
o

}

|

0 T : T
OTL 4 6 8 10

2
BESS-Polar
BESS-TeV

39
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A

BESS-Polar

4.1

20
7000GB

120GB

GB B

BESS
GeV

10° 1

BESS-Polar

20day x 24hrsx 3600sec x 2kB x 2kHz  6912GB

SCSI-3 Wide LVD

HDD
BESS-Polar 2004 2007
BESS-Polar
SCSI HDD
HDD
90% 10%
BESS-Polar
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BESS

Transputer Bank

223
CPU
4.1 (@1 CPU
©
CPU () PC
Processor WS
CPU
LSl
(b)
BESS Transputer
CPU
©
CPU
Low Power DSP Rigidity
Main CPU LSl
PC BESS
Rigidity
Rigidity > 0
BESS-Polar
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RISC
1 CPU
Processor
@
LSl
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Event
Builder

@

Event
Builder

Event
Builder

Event
Builder

(d)

(©

Powerful

CPU
CPU
CPU |CPU | CPU
|:> CPU |CPU | CPU |::>
CPU |CPU | CPU
CPU |CPU | CPU

(b)

Main Processor

CPU

g

Co-Processor

=

Main Processor

=

Low Power
CPU/DSP

Q97

Low Power
CPU/DSP

A=

CPU

4.1

SCSi
Controller

SCSI
Controller

Low Power
CPU/DSP

Low Power
CPU/DSP

Arbitrator
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4.2

Linux

"goc"
ANSI C
4.2
1
BESS
Rigidity
Fortran

"goc”

Rigidity

"root"

C++

PAW
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OC O
bess raw.dat

U

OnlineMoe
C++

bess_raw.moe

b

OnlineRej
ANSI C

TOF, JET
Finding, Fitting (Rigidity)

Accept / Reject
result.moe2

ROOT Moe2Disp
CERN lib. JAVA(Swing)
4.2

-
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4.3

4.3.1
45
TDC
TOF
FADC
CAMAC
ADC TDC
TOF
FADC 1 64bit
TOF
( 2
4.3.2
1
TOF 3
©) TOF
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CAMAC

FADC

TOF



(b) 1

TOF

Transputer Bank

4.3.3
@

4.4)

4.4
TOF
TOF
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©

Karimaki-Method[ 21]

2

X

TOF

Rigidity

BESS




(b) Q) TOF 1 TOF
TOF

(©) Vessel ACC
TOF

BESS-Polar
BESS-Polar
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0or

4.5
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4.4

44.1
4.6 49
TOF
4.1
6
90%
49 JET
1/3
2/3 Fit
4.1 Fit
Fit 62%
2%
Fit 2%
Fit 11%
Fit 23%
4.2 Pentium Processor 850MHz
PreProcess
3
Transputer 4ms
1/40
Transputer 20MHz 850MHz 1/40
2
42
PreProcess | TOF 1| TOF 1
[ws] 15.167 59.857 60.643 98.417
o 9.347 25.386 20.479 53.147
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4.4.2 Rigidity Error

4.10 Rigidity = Residual error
Rigidity Rigidity 0.09GV™*
BESS 0.53GV* 6
Transputer Bank  0.08GV*

Rigidity efficiency 411
4GV (0.25GV™) 90% efficiecy

arrRgl
Ment = 28031
Mean = 0,015
Sigma = 0.085

2500
Eﬂm : I I I ................. -.T .................

1500 R S— .............. .

1000 ' ; ‘ ..................

500 ; ........... ﬁﬁ ..................

||I|JI|II|

q! -1.5 -1 -0.5 0 0.5 1 1.5 2
GV*-1
A (1/Rigidity)

4,10 Residual error
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Efficiency

o

o
(-]

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

.

.......................................................

0
2 <15 -1 05 0 05 1 15 2

GVA-1
1/Rigidity

4.11 rigidity efficiency
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4.4.3

BESS-Polar
1
BESS-Polar
2000Hz 25%(50Hz) efficiency
2000Hz(AIl Trigger) = 1950Hz + 50Hz(unbias)
1950Hz 10% 80%

IZl=1 10% |Z]> 2
1950Hz = 960HZ(]Z|=1, Fit ) + 640Hz(jZ|=1, Fit )+ 175HZz(|Z|>2) + 175Hz(Bad Track)

[Z|=1 640Hz 2/3
960Hz 412 Z<0 1/10
Bad Track

96Hz(select) + 175Hz(|Z|>2) + 50Hz(unbias) = 321Hz

1 2KB 2003 10
530GB 200GB
HDD 3

321H2zx3600secx24hr sx10daysx2K B = 530GB

60GB 5

300GB IZ]>2 1/5

{96Hz(select) + 50Hz(unbias) + 17.5Hz(]Z|>2)}x3600secx24hr sx10daysx2K B = 290GB

1Z]>2 (

{96H z(select)+60H z(|Z [>2)+120Hz(keep)+50Hz(unbias)} x3600x24x 10x2K = 550GB

HDD
HDD



Total Entry
1 3257
EDU__ Selected
| 225
180
160—
140
1201
100—
80—
60—
40
t rllbl\uu
ugl"'n-'ﬂ.-l.-lflrgl'll'll.-h-l—ql—hlﬂ—ll: n.-hJ-.I-.I—l-.Ill.-.llIr
2 15 1 05 0 05 1 15 2
1/Rigitity
412 Z|=1 Z<0
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5.1 New

BESS

(CPU) (3)

ADC/TDC

Busy

TOF ACC

FADC
51
FIFO
FADC

BESS-Polar

BESS

TOF
A/D

FIFO

live-time

- 56 -

Rigidity

@
(Hscsl

ADC/TDC

FADC

50%

50usec

@
BESS-Polar
TO FADC
dead-time
BESS-TeVv
dead-time 100 200[ns]

dead-time



FIFO 4 5 90% live-time
FIFO A/D

TO

0 1
scs

DG

Event Builder DMA

5.2 3)

(€)) Compact PCI

100

Trigger Lock Time[us]

[%]awn-onl|
[0}
o

—=—--100 —4— 200
20 : : : : !
0 1 2 3 4 5

Number of FIFO
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