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Simulated Wiggle Plot for This Experiment
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Track finding

*Hough transform & clustering
in ¢Z-plane

*Track finding efficiency ~80%
( for single track > 90% )
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Track fitting
* GENFIT(Karman filter)

Multi track reconstruction*y—JL
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Figure 7.28: Diagram of the silicon sensor test set up
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g2 H J. Murata, T. Sakuda

iﬁiﬂ“ E S. Ozaki, H. Murakami

S0 —F L EREEE TE<<10[mV/cm|Z R ET AN EH )
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RENFEFIF AC-2— LR (T AT 7 BxBé)
E- | qw UL
- V\Llill(AC) EM-field antenna
polar
charg

repulsive
force | I | | |

- Torque |
| ii&ll(AC) EM-field antenna

“AC” E-field shield (come and go)

2011 F 2[R EEFIGER @i K AC-—ILEDREIRBIZEITH
B (X IR 4K ~50mV/cm. E 1838

SILEAKERLE (~1mV/emH B1E)
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The requirement
AB/B << 0.1 ppm (S —7A > EN1E F 1)
TIOTAT IV FER= ~10ppmL AN ETHRE
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NMR probeé‘—ﬁiL\T—@Hj%%’*wa‘@ﬁ%ia?“iﬂlﬂllm@1& Bt 2 — . KEK

IVIRI maget 6 T) WIS —(RER) ISLBLE)

x10°®

AB/B (ppm)

4F ®  KEK 1.6 T (2012 May)
6: ® KEK1.6T (2012 Sep)
L @ NIRS3T (2012)
e o 8 OPERA-3D
‘Bore: 80cm - Bl .
" __|\||||||||\||\|‘\|\i|||i|\|‘\|\i\|\
ength 200cm 109""20 20 80 80 100 120 140 160 180 200

| - ] Distance[mm]

» DC-NMR with sweep coil

> NMR sample : H,0 + MnCl

» Super-sonic motors : axial(z) and radial (r) movement
» System developed by Ken’ichi Sasaki (KEK)
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0. Sasaki
l &=
metals
\ ESNSSSSSSSNSNYYN Y7
4, TLLLLL PCB board (G10+Cu, 10 layer)  Optical transceiver Voltage regulator

10 x 1Gbps optical link

PHENIX trigger board

Registers, capacitors FPGA/PROM Solder (with Pb, Pb-free)
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0. Sasaki
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DC-DC AV /\—4

B HEOE N, REIFBTOEEZRET
Binziiod 1=8IZDC-DCAV/IN—E3DN W ZE
WAEICEAEIEDENZTHNZ DN E

/ [mul

WELI T ZRE
A F IR —X>27\—4 (Buck converter)
OK: NG:

MHz swiching. /\ /87— a4 JLICHEE e A

B I ILx—KER Tpopular | 72851 )L TLVFALA ”
AX—I v L TERER WStk

/N AR —R 2 7\—4(Flying capacitor)

OK: NG(A):
e o) — ~ 10kHz swiching, /A7 —[ZHIEHY

RRETFSAICKHRE R ERE




o H—EHY Open-ltO)H—"fﬁﬂ M. Tanaka, T. Uchida

M. lkeno, H. Ikeda

Frontend ASIC K. Ueno

( Requirements ~
WS PEIZEE:
. Hit rate: 1.6 MHz /strip
B35 il iRl E
- > b life time —> 40us
B EICK5HIR
\ . 768ch in small space —> 128ch/chip )
0y
PreAmp Timing shift << 5ns Compies

Comparator TDC Serializer

Shaper

~100ns FPGA

good S/N 5ns time stamp

Digital control

40us digital memory
Zero data suppress
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BEdr H LA EREF LD

r)rlr'r:lfﬂr—‘fr—‘r

M. Tanaka, T. Uchida

M. lkeno, H. Ikeda

K. Ueno

REM JJr~m~r

Tlmlng measurement 5nseC
~ Buffer depth 41psec
~ #ofch 128
pulseW|th - ~100nsec |
Noise@30pF <3000e |

~ Timing shift

as small as possible

| Digital
{ Block

Analog
Block
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M. Tanaka, T. Uchida
M. lkeno, H. Ikeda

RAY Sa— L & THAY

2011 32ch A4 A7 (Analog & digital ) 7T H 1>
2012 32ch ZOk2A J i
128ch FARNZATTH AL
2013 128ch A2 A T 51, 181E
2014 =
Lialb—Lav (ABESADH ) | lx«f??h (THA> BFSA. HESADHA)
3 RS —_ Preamplifier output

n [/1137/fcgbshout®

Comparator output. Analog part (SlitA) Digital part (GM2DV0)

16ch x 2 (F.C. & C.C.) 16ch
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SlitA

P

(H-u‘lunlnn
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Process : UMC 0.25um

M. Tanaka, T. Uchida
M. lkeno, H. Ikeda
K. Ueno

IC socket (AVR

Program writing pin is mounted)

Control switch
unummum mun
(LTI IR D

——
’il ']
Tws il

L§e

E!‘P "*‘" ‘c'?-""

B B "‘_ 1

om0=2 BlitA Eval V2

ET{fhAR—K with AVR

*AVRIZToA)LavkO—)LTFARA



o H—EHY M. Tanaka, T. Uchida

M. lkeno, H. lkeda

SlitA#ﬁ K. Ueno

Brief check
DC check
Digital control check
Signal check

Rough check (Tendency & consistency with Sim. check)
Gain
Noise, jitter <— Now
Pileup
Threshold scan
Crosstalk

Detail check

Adjustment of filter
Each parameter as well as described above
Response of negative charge

Detector test
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Setup

Isie
l
I
l

_ s | _

i R 100f
"~ | Testpulsein

V Function |

M. Tanaka, T. Uchida
M. lkeno, H. lkeda
K. Ueno

Oscillo.
DPO7254
Trg.

Active
probe

Generator |

Block pulse (50kHz. width 50ns)
Ampl. 30-180mV (1MIP:30mV)




ST L - 7 M. Tanaka, T. Uchida
Y —E0Y Galn (FC) M. lkeno, H. lkeda
Cd=1pF Cd=11pF K. Ueno

put [m
TTTT

Output

300 F— ....... ........ ..... : ;

11 1 | 111 | 11 1 | 11 1 | 1 11 | 11 1 | 111 | 1 11 | 11 1 | 1 11 11 1 111 | 1 11 | 11 1 | 1 11 | 11 1 I 111 | 1 11 | 11 1 I 1 11
|:'[ 2 4 6 8 10 12 14 16 18 20 |:'[ 2 4 6 8 10 12 14 16 18 20
Input charge [fC] Input charge [fC]

1 111 11 1 11 1 1 11 | 11 1 | 111 | 1 11 | 11 1 | 1 11 1 1 i 111 1 11 11 1 1 11 11 1 111 i 1 11 | 11 1 I 1 11
[ 2 4 6 8 10 12 14 16 18 20 |:'[ 2 4 6 8 10 12 14 16 18 20
Input charge [fC] Input charge [fC]

Sim.(Tanaka-san):80~100mV/3fC@Cd=30pF. shaping = 100ns => Consistent with Sim.
Dynamic range : > 5MIP




M. Tanaka, T. Uchida

oY —FNHY Gain (CC) M. lkeno, H. Ikeda

Cd=1pF K. Ueno

11 | 111 | 111 | 111 | 111 | 111
10 12 14 16 18 20
Input charge [fC]

D_IlliIIIiIIIiIIIil||i|||||||i|||i|||i|||
0 2 4 6 8 10 12 14 16 18 20

Input charge [fC]

100 F—- ............ ................. ................. ................. .............. ' ................. / .................
u 11 | 1 11 | 11 1 | 1 11 | 11 1 | 111 | 1 11 | 11 1 | 1 11 | 11
i 4 6 8 10 12 14 16 18 20 16 8 20
Input charge [fC] Input charge [fC]

Sim.(Tanaka-san):80~100mV/3fC@Cd=30pF. shaping = 100ns => Consistent with Sim.
Dynamic range : > 5MIP



o H— L M. Tanaka, T. Uchida
J—F0Y M. lkeno, H. Ikeda

ENC K. Ueno
ENC = 900 + 56 x Cdet(pF) _Sim. (Ta na ka:-san)

L3
=
=
=

red

ENCl[electron]
%]
Ch
=
=

2000

1500

1000

N . ENG(FC)L=1379.5+.23.6Gd ..

500 — ; ! : : . :
I  ENC(CC) = 952.8 + 24.1Cd

1 1 1 1 | ] ] 1 ] | ] 1 1 1 | 1 ] ] ] | 1 1 1 ] | ] | ] ] | | 1 1 1
DE 10 20 30 40 50 60 70

Detector capacitance[pC]

ENC(measured) < ENC(requirements: <3000e@ Cd=30pF)
EENZaL—a> KYINELY E> _

5 SE AN
ENC(FC).>-ENC(CC) REHE T




o —EhY
Jltter (self consustency check)

M. Tanaka, T. Uchida
M. lkeno, H. lkeda
K. Ueno

e e e . R e L e o

o(cal) = (dV/dt)ot

*1t’s rough check. -> error > 10%

FC Cd[pF] St[ns] dV[mV] dtfmV] | o(cal.)[mV] | (det.) [mV]
28 5.9 103 47.8 12.7 12.3

CC Cd[pF] Stlns] dV[mV] dtmV] | o(cal.)[mV] | c(det.)[mV]
28 5.2 90 45.1 10.4 9.0

o(cal)y & o(det)iFTA R T2k
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REGUIEment

Gain >70mV/MIP ~100mV/MIP
pulse width <100nsec PO T DR
Dynamic range +5MIP >5MIP
Noise@30pF <3000e ~2000e (GREZEIEAR)
# of ch 128 32
Timing shift <<bnsec -
PWD ~2mW/ch (sim.) ~2mW/ch
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ESUtOkr.nJ Mibe Frédéric Kapusta
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Takuya Kakurai
Shoichiro Nishimura CC-IN2P3 Lyon
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Rikkyo Univ. !
Jiro Murata
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