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performance in phase-2
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o CDC operation generally stable
- included in all luminosity runs
- (ECL+CDC) was required as default

¢ basic performance

- study with di-muon event sample is ongoing and resolution is reasonable
compared with signal MC

- monitoring and run dependent calibration are improved in dE/dx

hadron correction with fits is ongoing

di-muon event sample (barrel region)
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BK(

(do) = (D04 = DO_)/vV2  o(z0) = (204 — 20_)/V2

T

%30050' — ]"2mm ra“2:an

Events/(0.3)
2 N

uuuuu

IR RAR R RRA RN RN

IIITI

10000

S|
I
—_
o
o)
! =
C AR RARERARE ‘Q‘
Il
’_l
I
=
B

SEFTTTTTIT T[T e

10"

Momentum [GeV] 2/1 2



Nanae Taniguchi (20181022)

hardware issues

¢ There are 4 channels, which we could not supply
nominal HV during phase-2 operation

Layer(0-55) - Sector(0-3) : L4-2, L6-1, L15-1 and L19-2
- L4-2 : HV line touches on ground level

— put insulation tubes near feedthrough pins

- L6-1 : HV line touches on ground level. It was occurred just before
phase-2
— one bad wire found and disconnected from HV line

- L15-1 : reduced HV (1kV) can be supplied. It was occurred just after
end-cap push In
— nominal HV can be applied before opening CDC covers for summer

maintenance work (we did nothing). HV cable might be pressed at end-
cap closing. end-cap will be set at +5mm back position for phase-3

- L19-2 : reduced HV (1kV) can be supplied. It happened in 2017 spring,
but disappeared during investigating by opening CDC covers

— one bad wire found and disconnected from HV line 3
12



hardware issues

FADC:

- problem was reproduced at test bench before phase-2

- FADC use 1V8 from +2.0V. relation is clear
- output voltage is already at maximum
- new 2 DC power supply is overhauled
- replaced after phase-2
(one of them malfunctioned in Sept.)
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FADC waveform of test pulse
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- problem was not reproduced at test bench until we opened CDC
- DAC voltage use 5V0 from +5.5V, it is not a source of this problem
- we pin down by investigating installed FE and studying at test bench
- +3.8V is lower, measured on board which has DAC problem
- +3.8V produce 2V5 and 3V3 which are used for several part
- checking diagram, one of 3V3 lines connected with VDDD of ASIC
- According to expert developed ASIC, VDDD is related with comparator functions
- there is a room to increase output voltage for +3.8V and increase by +0.2V
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hardware issues

Sept. : Opening CDC covers to fix HV and readout issues
perform power cycle of HV/LV everyday and check status

- hardware work during daytime and operation during night

additional problem haven’t occurred so far

plan to replace one or two more DC power supplies for
driving FADC(+2.0V)

consideration to suppress power consumption

- discussion with FPGA expert

plan for development of new FE readout board

- lower power consumption for FPGA and FADC should be achieved

S5/12
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cross talk

o clusters seen in random trigger data for beam
background study

¢ most of cluster confined in the unit of FE board
¢ wire hits in same FE board have similar timing in event

¢ ltis likely cross talk hits

3 FE boards with more than 30 hits in a event
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cross talk

study for cross talk at test bench with single
board

large pulse input into one channel 0 ‘

time window is open 300 nsec after input signal

v

cross talk are induced in only same ASIC

v

time difference btw input signal and cross talk is ~ 60nsec

32MHz FADC waveform of test pulse TDC distribution of test pulse ch-0
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cross talk

o study at test bench could not reproduce cross talk
seen Iin the unit of FE board or signal connector

¢ Nexttodo

- analysis of cross talk hits; timing, FADC sum information, time
over threshold (for FADC sum)

- consider about threshold level for wire hit to suppress cross talk

- it could be estimate using information analog/digital gains, FADC sum,
time over threshold

8/12



FADC waveform of pedestal data
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noise study

common noise hits in readout of outer

layers
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w/0 wire hit
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noise study

¢ we perform survey relation with other sub-detectors

o Operation of crate for SVD FTSW located on roof of
Belle structure seems to be related with CDC noise
seen in outer layers

- It is hard to reproduce situation

- continue to monitor and try to understand sources

SVD FTSW (SVD detector is removed from Belle)
FTSW September SVD FTSW
OFF OFF/ SVD LV ON OFF
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for phase-3

N
4

o adjustment of current limiter
- current limiter module decrease applying HV to keep leak current level

eak current range can be extended to be 500uA/layer from 50-100uA/
ayer

t should be determined by considering single wire rate

N
/

¢ expert and operation shifters (still under consideration)
- ‘single points of failure’ should be solved

- we will have training course in the coming global cosmic run

online and offline data quality check

G

- online data quality is checked by belle2 operation shifter

- online DQM should be improved

- offline data quality check is a task for CDC operation shifter

112



Nanae Taniguchi (20181022)

summary

o CDC operation generally stable

included in all luminosity runs

¢ Hardware issues are mostly fixed
- all layers can be applied with nominal HV

FADC issue is mostly fixe
- replacement of one or two more DC power supplies is desirable

DAC issues is fixed

¢ Issues to be fixed before phase-3

- cross talk

- further study of data analysis is need to understand

- electric noise

1212
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July : replace DC power supply for +2.0V to fix FADC error

e worst boards (#52,53) is fixed

* the power supply malfunctioned in September = removed and sent to company to repair

July - Aug. : Ehut maintenance and power outage in KEK

Sept. replace FE and investigate DAC problem

» daytime : hardware work for HV and FE board, and study at test bench

* night: HV and FE are ON to check status

* check and replace TRG optical cable

~ 1 week in the end of Sept.

» close both covers (Fwd/Bwd) and operating long time to check
Oct. 2nd: VXD work around IR started

« CDC is OFF during daytime for their work considering safety
« CDCis ON 18:00 - 9:00

15



e FADC error is occurred in several FEs

* inner FEs, far side from Ehut
* reported at June 2017 and could not be fixed at 2017 summer maintenance

« lower supply voltage is a reason of FADC error

* inner FEs, far side from Ehut : longer cable — larger voltage drop
« +1V8(1.8V) is supplied from regulator by +2.0V input
« +1V8is used for ADC

* DC power supply operate with +2.8V(at Max)

« [FYI] 12 DC power supplies for +2.0V: 11(max.+2.8V)+1(max.+3.5V)

* Voltage drop is expected to be > 1V
« perform voltage supply scan for +2.0V at test bench

16



Voltée supply scan for +2.0V

Overlay 48ch-test pulse waveforms for 1
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DAC problem occurred for a few FEs

 threshold does not work properly

lower supply voltage is a reason of DAC

+5.5V is used for DAC voltage, but increasing apply voltage did not work

« +3.8Vis a source of this problem

 +3.8V generate +2V5(+2.5V) and +3V3(+3.3V)

e 2V5 can be monitored using FPGA function and voltage is enough

e | have overlooked +3V3

« +3V3is used for VDDD : digital output of ASD

 study at test bench can reproduce the problem

cogmic w/ (cdc+ecl)trg

18
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* input charge is different from test pulse

» digital gain decreased as input voltage of comparator
decreased

¢ tried set lower threshold close to base line in
cosmic run — # of wire hit didnt change

/V(comparator in) = 2.99\4

* problem is not only digital gain

~————— V(comparator in) = 3.0V 19



----------------------------------

~
o
o

s f o corresponding
|86505— threshold voltage FADC waveform of test pulse (Analog)
6001 B B e e e --
5503— : ~3800n
ool
: - +3.8V on board | :
4504500 2000 . 2500 3000 3500 'E'Vtﬁoiot' dl
: vélue i e it B B -—-

~
o
o

TDC value
[<2]
a
o

eooé—

5502_ 1600MV. il b L
500 5 0 2 4 6 8 10 12 14 16 18 20 22
i +3 3V on board | TDC(large) TDC(small)

| R 1 R PR PR Lom s
1500 20 00 . 2500 3000 3500 : 4000 H
. . Vth skt vAIue

--------------------------------

S 4000 e 4100 -
£ [ +3.8V (nominal) 1000 :fﬁv?\(ﬂn@m!na!lﬁi vvvvvvvvvvvv .
- - +3.3V | | - +3.3V | | i
o : ; : -
5 3000 — N A o B 1|/ e e R — i IOEE IR
© | : : - . .
Q L . . . ’
£ 3800 i o T s
2000 - | |
3700 [ g7 i
| I I | I I | [ | | I I
2000 3000 4000 3700 3800 3900 4000 4100

set V (mV) setV(mv) 20



* lower supply voltage is a reason

It was O.K just after installation, but some FE boards likely have been

working with low voltage

power consumption may be increased

e updates of firmware

* aging ?; mass production in 2014

[DAC problem] replaced FEs board to check

nhits Layer 44

=0f= cosmic w/ ecltrg

« test removed board at test bench. but there is no significant problem

[DAC problem] increase voltage for +3.8V by 0.2V for corresponding FEs

« DAC problem seems to be fixed so far

« FADC error occurred in a few FEs with increased voltage of +3.8V. DC power supply

for +2.0V need to be replaced with higher one to fix

21
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beam background data

1 FE board read 3-layers X 16 cells
1-super layer is read by 2 FEs

Run 6364

Cyan : axial

Pink : stereo
white : cell-ID% 16=0
: cell-ID%8=0 && cell-ID%16!1=0

o]




X(horizontal) : TDC (nsec) 1 div = 10nsec
Y(vertical) : Channel ID of FE
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Remarks: larger TDC value is corresponding to faster timing

number of hits channel per board > 15
Blue : ADCsum<20

Orange : ADCsum>=20 && ADCsum<500
Red : ADCsum >=500
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e Clusters are localized within the unit of readout board
e Most of hit channels have almost same timing and small charge

-> many hits come from cross talk

24



-

0

260] N 260 26 279 R 27 1
250 ’ 250 25 | 260 i 26 i
w E 2 |l e, || o
1 \
Jagfeeeses | beseseese 220" ;gq esssesy | boesetese por e R 240fssetest | |qanetes
210 21 | 2200 \f
200, 20 210 /
190, 18
6 6 2 260; 26 /! 270;
250} 250 250 250, 250, 25 260} 2
240; 240 240; 240 240 24 250 b
230 230 230; 230 230 23 240 -
220, 22 > 230
210) 210) 210 210 210 21 220) b
200/ 200 200 200 200 20 210/ 2‘0
190 190 190: 180 190 b 200 o
2468 2468 2468 2 4 6 8101214161820 2 4 6 8101214161820 2 4 6 8101214161820 2 4 6 8101214161820 2 4 6 8101214161820
270
250, 250 250: 250 22 26 260 260,
240) 240) 240 240, 240 25 250) 251
230 230 230; 230 24 24
22 5 b 230; 0 ::n
210) 210 210 210, = 220 220) 220}
200 200 200; 200 00 21 210 210
190 190 190 190 20 200
180E s 1 s 1805ttt s 18 190 s 19 20
5476 8 bizi4i61820 %754 givisidisiato 2746 Bi0iZidT618 56346 s ibisiaisisn 246 8 101214161820 65746 8 Tvis1416182 546 8 01214161820 346 8 101214161820
250; 250/ 250 250 250! 26 260 :;
240 240 240, 240 240 25 250 E
230) 230) 230 230, 230 241 240) =
2205, 2 oo NP 220 e . z 230 b
210; 210 210 210 210 220; 2
200, 200 200 200 200 21 210,
190) 190 190; 190, 190, 20 200, 21
180 180 19 b 20
0EEEE LEEXE] PENE] PR PR 5UEE PN 0TEEE
6
250} 250, 250; 250, 250} 25 260, 270
240} 240 240 240 240 24 250] 260
230 230 230: 230; 230 23 240 250;
P — B . B2 S —— 220 0ee . 220Ereereresererttertes 230kessseterersrtessese fL L ——
210| 210 210; 210; 210 21 220| 230
200 200 200; 200 200 20 210 220
190 190 190; 190; 1907 19 200 21
1 ; 1 2
2468 2468 02468 1Bq 2 4 6 810121416182 2 4 6 8101214161820 2 4 6 8101214161820 2 4 6 8101214161820 2 4 6 8101214161820
-0Ur Y 27
250 266 260) 26
240 250 2501 25
230) g‘; 3 240) 241
220, pos 230 23
210; 220; 22
200, = 210 21
190 200 20
100 100 " 100 100
0 a0 I o o
o o o o
a0 a0 P a0 o
P P » | )
E o 030 a0 0 E 0 00 e )
| | + | i
: o o8 o o8 o
o o8 s o, o8 ° o8 o
o4 o4 o4t o 04 o o4 o4
02 o3 02 0z 0z ° 03 o
o ] i Eo EI E— o EL o . A
03 o3 08" 03 08 0 o8 og
o o s os; o5, o o4 o
o4 o4 04 04 0. o4 o4
02 02 0z 0z o 02 o
R ot E E o sho 0 o ek )
| i | | 1 | i
o8 oy o8 o8 o o8 o
o o os; o o o4 o
o4 o4 I 04 0. o4 o4
02 03 02- 0z 0z o 02 o
% 300" abo” 500 E 300" S0 ao” o0 E £ S s a0 o E £ w0 0"
k i I3 | i E | i
o oy 05, o8 o8 o o4 o
o o T os; o o o4 o
0.4 o4 o4f 04 04 0. 0.4 0.
02 oz 02t 0z 0z o 02 o
% 300 Ao 500 B0 we a0 s So e e 0 e 00 a0 % M0 a0 0 & 00 a0 0 Bo w0 Ao a0 e
| I I3 | | ki | |
o8 09 o8- 08 Iy o o8 3
o og o o o o4 o
o4 o4 o o4 o o4 o4
02 0z oz 0z o: 02 o
E ) ER EO ot E o a0 o I 00wt

260
250
240
230
220
210
200
190

REE e e e

o
N
S

aof
20f t

PR R R T B P I R S S | = ST T R S (N R T S S | Lo
%o 300 200 500 P 300 200 500

cross talk study at test bench with

spare board

signal input into ch-1 from pulse
enerator

Vth=3750mV (default

TDC hit due to cross talk is seen in
the only same ASIC

* input signal is large to see TDC hit with
Vth=3600 in ch0-7
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