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reminder of last B2GM

introduction

AMP shaper discriminator chip 24ch connector
8ch/chip developed for Belle Il CDC
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Chr set up

® same way as previous test

® b5-layer test chamber, 14ch can be
used

® same gas (He(50):C2Hes(50))
® same FPGA program (for ch16)

® same analysis

Hub

Belle AMP discriminator

discriminator delay

ethernet cable
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pedestal (ch0-15)
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2000

1500

1000

500

2000

1500

1000

500

1000]

500

2000

1500

1000

500

h2

800305 510

Entries 2800
Mean 5098
RMS 05304
Underflow 0
Overflow
Integral 2800

hé

Entries 2800
Mean 509
RMS  0.6027
Underflow 0
Overflow 0

800505510

515 520
h10
Entries 2800
Mean 5086
RMS 0.6739
Underflow 0
Overflow 0
Integral 2800

515 520

hi4

Entries 2800
Mean 5102
RMS 05728
Underflow 0
Overflow 0
Integral 2800

2000]

1500

1000|

500

2000}

1500

1000|

500

2000]

1500]

1000|

500

1000|

505

510

h3
Entries 2800
Mean  509.1
RMS 07033
Underflow 0
Overflow 0
Integral 2800

h7

T Entries 2800

Mean 5109
RMS 08729

| Underflow 0
i [|overfiow 0

Integral 2800

hil

Entries 2800
Mean 5088
RMS 04782
Underflow 0
Overflow 0

510

Integral __ 2800

515 520

his

Entries 2800
Mean 5114
RMS 08082

i.f| underflow 0
i [|overow 0

Integral __ 2800

November 12, 2010

waveform

sampling of test pulse

1 1 1 1 1 1 1
1000 1500 2000 2500 3000 3500 4000

1
0 500

1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000

-450
E |
| —e———— —\7“Mnm--.mnr.n“-mn““Mn“MM““n“““n““nwcmo
-550
-600
-650
1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000
-450
500 e 2% Chll
-550 —
-600 —
-650 —
: 1 1 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500 4000




status and problem

last B2GM

STATUS
pedestal better
common noise OK
TDC distribution

energy loss distribution

signal shape (after pulse) OK
cross talk
efficiency

® lower gain
® gain loss due to temporary circuit for adjustment

® |[ower efficiency

high threshold against low gain

® not able to decrease threshold because of unstable digital out

® |arger cross talk

sensitive against noise due to chip layout



After the last B2GM

current status

® modification to recover gain

® f{ry to various input capacitance of 48ch board

® Finally 0Q (with more modification)

® fry fo adjust supply voltage to ASIC with 1-chip test board

® study and discussion about parameters of
new ASIC chip with electronics group

® FPGA firmware for 48ch



reminder

® Study with 1-chip board (spring, 2010)

e} Q\i\\ g
® chO problem &

® 50pF capacitance on input line

® decide the layout of 48ch board
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0€2 on Input

® Study with 48ch board (Nov.~Dec.,2010)

® fry various capacitance on input line - 0Qis O.K |

® gainrecover ~x1.5
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0€2 on Input

emic (ay Jata : : :
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® farget chamber HV is 2.2kV

® |ower than Belle, for safe operation under high rate

® proper operation voltage for ASIC(ver.FY2011)

® 1.3~1.5 gainrecovery from study using 1-chip board

® expecttoimprove efficiency



conclusion

® 48ch board works

® parameters are almost determined

® simulation for ASIC (and surrounding circuit) under progress
® some problem will be solved in next version

e modify all input line with 0Q

® New ASIC chip will be delivered before
summer

® dalso modify 1-chip test board for better study
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FPGA firmware

® same program as 16ch board (~Nov.2010)

® quick test of 48ch firmware (Dec.2010~)

® debug mode under progress

® suppressed mode (Feb.~ March, 2011)
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qu;ick test of 48ch firmware

TDC ADC sum
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confirm test pulse for all 48 ch

axial (6 layers)
stereo (6 layers)
small cell (8 layers)

beam test @ ~5 years ago
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cosmic ray data for 14ch

plan to repair 20-layers test chamber with 192ch

HV check
replace signal cables
I Feb. ~

test with debug mode March
|

test with suppressed mode

beam test for new 48ch board (FY2011) 16




April

R&D schedule on 2011

May June July AugQ. Sep. Oct. Nov. Dec.

Jan.

I I
new ASIC chip submission new readout board

is delivered of PCB is delivered.
ASIC fabrication,
firmware installation

beam test

fabrication of
test board

test of new ASIC chip test in lab. using test chamber

with beta-ray and cosmic ray

design (and discussion)
about PCB layout
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R&D schedule on 2011

If performance is O K,
ver. 2011 become final version

If NOT O.K,
we will repeat similar work
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layout of readout board
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power supply

Oct. 27, 2010

NO OP{\ca\ link

current[A]

Voltage[V] sch) x300 [A] x350 [A]
+1.0 1.74 522 609
digital +1.8 2.25 675 787.5
+3.3 1.0 300 350
NIM 5.0 0.03 9 10.5
ASIC +4.0(5.0) 0.23 69 80.5
5.25 1575 1837.5

~10W/board
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power supply

® reuse power supply module of
Belle shaper-QT

® qffer overnaul and modification

® checking in detail

® company people have brought a module

5V - 100A ~67 module | X
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summary

® 48ch readout board works (although
several problem)

® |earned a lot of things and found solution
® problem will be solved in next prototype

® new ASIC (Spring, 2011), new board (Summer ~ Autumn)

® FPGA firmware in progress

® further study with 20-layers test chamber

® |ayout and power supply for readout
board under progress



chamber family
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backup slides
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cabling

Belle || detector

power supply

E-Hut
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