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Introduction

* VXD common test beam in January 2014 (4 weeks)

* Small sector of the close to final prototype detectors and ASICs
2 PXD half ladders + 4 SVD single module layers

* Complete VXD readout chain: HLT, monitoring, event building, PocketDAQ
* CO, cooling, slow control, environmental sensors

* [[lumination with (up to) 6 GeV e under solenoid magnetic field (PCMAG)
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Long PXD6 — TB Devices Under Test
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Sensor Description

* 106
Belle Il Standard Design
50x75 pm?
768 drain lines (256x3 DCD/DHP)
160 gate/clear lines (5 Switcher)

* JOO
Capacitive Coupled ClearGate
50x75 pm?
768 drain lines (256x3 DCD/DHP)
120 gate/clear lines (4 Switcher)

* ASICs
DCDBVZ, DHPOZ, SwitcherB1.8G (in non gated mode)
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From this...
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... to this

+ all the DAQ, SlowControl, Cooling, PS, ...

Belle Il standard pixel cell design
Close to final versions of ASICs
640x192 pixels matrix
50x75 pum? pitch

Final flip |
chip
process



PXD6 on Hybrid6
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Damaged Detector

* Differential to single ended converter chip has been operated at 3.3V
* The Switcher technology is designed to be operated at 1.8 V

* Protection diodes were activated

* Switchers did not show any power consumption (current flow)

* ASICs were powered through the JTAG bus/pins

e Switchers has been damaged - need to be replaced

Rework at Finetech

o [(':'.. e Pl Switchers being replaced
:li#‘é,'ﬁ:aﬁa-ﬂx_u ';ra'.u.vl‘tu. 'Ab.. 4
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EMCM with PXD6 and

Hybrid 5.0 as back up
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Sensor Deformation
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Pedestals and Signal
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Schedule

21. Okt 13 CALICE AHCAL
28. Okt 13 44| nosesm iiss JEMS FPIX GSI-DIRC
04. Nov 13 45 Joms pix GSI-DIRC
11. Nov 13

25. Nov 13
02.Dez 13 49
09.Dez 13 50
16.Dez 13 51

|
P=2dunou

larix pes —
CALICE AHCAL

Belle-ll Installation

6-lan-14 CALICE AHCAL

13-Jan-14 3 CALICE AHCAL _[Belle Il VXD — >
20-Jan-14 4 SBS GEM Japix 3D Jgelle Il vxD — >
27-Jan-14 5 sS85 GEM loiapix [Belie 1 vxD — -
3-Feb-14 6 TEYER Jvupix — Jorangle — o)
10-Feb-14 7 JLHCh vELD JaTLAS Strip — JeLume g
17-Feb-14 8 ATLAS Lucid JATLAS Strip — LCTPC Time — A
24-Feb-14 9 5iPM Japix pps LCTPC Time — g
3-Mar-14 10 fcms Trieha- Japix prs Q.

Test beam preparations at the experimental hall started

end of November
Two months of ‘test beam-like’ (sort of) life
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General Layout

other users
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Mechanical Set-up
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VXD and AIDA Telescope

Four independent possibilities
to adjust height

TEL1

AIDA Telescope

Support frame

15
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Integration into the PCMAG

16
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Integration into the PCMAG

AIDA Telescope
3+3 planes
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GO o EREEREEE '., q
£0z) MARCO CO2 cooling unit IEs] =[] [E=] | 24507 1202014
|M «|t 2014/01/20 11:37:56.686 |CSM_EH105_TS_FS EH105 TS Alarm ‘Nam’\ ALSE i 11 = 4 Unack.

Experiment V
Min CO2 Temperal

Any PT in 1

PM129

BM101

e
»

* Connected (only) to the SVD
e Additional close loops with
heaters for tuning

19
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Temperature Stability

{} unicosHMI_1: unicosHMI

=101 %]
e % ‘r|<ﬁf| .lmen—@
C% MARCO CO2 cooling unit H‘ Elu;ﬂ” "7| :|| |@|lm ‘ 1250MPM 17202014
i"m" « #.201#0112011:37:56.635 ‘CSM_EH105_TS_FS ‘EHﬂUSTSAIarm ‘Narm |FALSE |m |s " ZII A Uyerls
1

Time Range '| Y Axes '| Save | Other '|1:1||_ log ™ auto

* MARCO is performing extremely well

* Temperature currently set to 0°C

* Due to safety margin (dew point ~18°C),
lowest temperature will be ~10°C

o o " " e " Vo g
140118 140118 140118 140118 140120 140120
00:00 12:00 00:00 12:00 00:00 12:00
1202014 12:50:06 PM.S38 | [~ dist_1:CSM_AICOS.PosSt 45 bar
r ¥ dist_1 T=at PosSt 0.08 C
[T dist_1:C5M_EH105.PosSt 400.0 W I~ dist_1:C5M_CO2_SPARE17_AA PosSt 1.1
[~ dist_1:CSM_FT103.PosSt 5.92 als I~ dist_1:C5M_CO2_S 8_AA PosSt 0.3
Remaining time Device | dist_1:CSM_APSpare01 Select
L 12014.01.20 11:42:25.121 INFO CSM_EH105 increase value request sent. 1=
1 |2014.01.20 11:44:24.763 INFO automatic deselect CSM_EH105 =l
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MARCO Slow Control

g4 top.opi m 54 smi130.opi g4 GUI.opi =B
COOLING SYSTEM MONITOR (MARCOQ)
preliminary version . .
* EPICS integration
Temperature
Set Point 0.00 C De¢
(AC119_USESP)
16.7=
T
[=]
8w S
=]
lremperature T
3EFORE Detector -0.30 C De E
(TT106) 3o
-3.29 1 ] I I T T n
2014-01-20 13-00 13:18 13:27 13:36 13:45  2014-01-20
12:54:31 13:54:31
Time
—— Temperature Before Detector
" 17.4=-
£ -
[=]
HIHI E 10 -
HI 7
Temperature 55 T
AFTER Detector -0.10 C De 3
kBLD -12 T T T T T T n
{'I'I'118) 2014-01-20 13:00 13:18 13:27 13:36 13:45  2014-01-20
12:54:31 13:34:31
Time
l—Temperatu re After Detector
10.76
CO2 Gas FI P g
as Flow iy,
5.91 g/s 0 " hs.91 u_E. 3
(TT103) =
)
S = T T T T T m
2014-01-20 13:09 13:18 13:27 13:36 13:45  2014-01-20
12:54:31 13:54:31
Time v
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Environmental Monitors

|':. |':. [02] DESY User - Deutsches Elekironen-5 ‘:|g§|[n$mhom le[nﬂakh;dpg(Pﬂ;ﬁamaunxqsu ><|E[051Emsmd ><|{i][usjsvn7WE7d:HtermG(PNG{faﬂ<, ><|+|
4 192.168.99.44/nebopi /v 7 c|@-6c-ugle ):'| B- & #
B Ed- & &) 150% \RER o
i4 top.opi i marco m i& GUILopi TC02=0 C
IDN Micron Optics sm130, 2.0h-50-105-14 online @
S/N SIABNM fan1 @
fan 2 ®
Channel 1 Channel 2 Channel 3 Channel 4 calibration °
Peak 1 1550.44 nmr 1529.93 nn 1569.52 nn | 0 nm | fault
(o]
i’%’f% 1( 20.8 degC  20.5 ) T, it
Peak 2 1535.06 nnr | 0 nm I
fmb 2 (° 1.04
C)
Peak 3 1540.06 nn 0 Temp
i‘%’r’% 3(° 18.05 0.01 Disp
Peak 4 1549.89 nn
B 4 (o 20.3
C)
Peak 5 1559.97 nn FOS for T and %RH
b 5 (0 20.88 Inlet/outlet SVD CO, lines
C
) Temperature of the chamber
Commissioning and integration
into SlowControl
O x
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Environmental Monitors

— I5x]
| % | % 2 pesY User -Deutsches Eektronenss... * |52 a1 weboer | il 04 aktuel. ipg (IPEG-Grafik, 500 x 450 ... * | [ [05] ELOG combined | 7t e sv0_we_cfiter P prig-grafic, . < [ + |
192, 168.99. 44/ ebopi/n [ | @v Google P‘ B- & @
BB &~ & & 100% v (P
i~ top.opi &3 §= marco sl sm130.opi s= GUI.opi =0

Environment Disconnected
seisr  OvVerview STATE
25.18
U -
g,
g~ -“M‘N_WW‘“"‘
-9
|
g7 -
-
o _%MW&W
19.94 T T T T T T T T T 1
2014-01-20 13-02 13-09 13:16 1323 13-30 13:37 13:44 2014-01-20
12:53:42 13:53:42
Time
|— FOS reference —SMU 1 ]
5.9 -
5.6
E 54 =
a 52
%RH<69
5 oRR<070
4.69 T T T T T T T T T 1
2014-01-20 13:02 13:08 13:16 13:23 13:30 13:37 13:44 2014-01-20
12:53:42 13:33:42

Time

|—SMU 1

Temperature 1 22.8 degC

Temperature 2
%RH 1 6 @
%RH 2

e EPICS interface

Temperature 1 20.7 degC

Dew Point
(experimental!!!)

Additional commercial senso
calibration and cross check

o x
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Operation with Bench PS

.-"I = nply C =1 =] __x

Logging D Path DNogging_2014-01-12_04-46-35.xt
D-%init | Path | [ PRead | | UNLOCKED |
HMP4040 DHP+Sw COM12 + Digtal Vokages okay! [ nital | [ Clseal | . DHPE) |
HMP4040DCD  COM13 ~ DEPFET Votages okay! o | Powerlp digtal |
GHiGLo CHiCle  COM11 » opened ’ Power Lp DEFFET ] E]
2L AEEE COME  ~ opened -[ Power Down DEFFET |
Source Drift COME = gpened _]
PolyCover WV~ COM5 + opened | Power Down dgtal |
wite to file D:\dest b _}
-, == 5
DCOVDDD 18 0900 1800 5083 Cearlow 190 0050 19000 164
DCDVDDA 195 0800 1950 5458 ClearHigh 220 0050 22000 34
DCDRefin 11 0300 1100 746 = Gaelow 73 0050 7300 101
DCD Amplow 155 0600 1550 3547 GateHigh 3 0050 3000 62
DHPVDDD 18 0250 1800 603 ClearGate 20 0012 00200 0
DHPVDD 12 0400 1200 895 Souce 7 005 | 00700 | 40
LVDSsingle 2 0050 2001 9.1 Bulk 100 0010 01000 O
Swicher 18 0050 1800 101 Drif 30 0060 00300 O |
HighVokage 19 0.010 01900 0
Polycover 21 0010 00210 1

» Specific power up/down sequences
e PS with sense lines - patch panel - 15 m
cable - breakout board - Glenair - H6 24
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Belle Il Power Supplies

P |
> Powersupply

RUNNING Disconnect
P03 Overview Disconnect
0 [(¥/|ENABLED " CONNECTED RUNNING @ ovP Emergency
» THERMAL Shutdown
) UPs
Regulator Voltage at Voltage at
. Set Current  Set Voltage SEatus Regulator rr Current
® PS ready 18] TBZ4 NOT_USED_1 | 0 mAl 0omv 1 0mv 0mv 0mA
NOT_USED_2 | 0 mA| 0mv 1 0mv 0mv 0 mA
° E P I CS . t f NOT_USED_3 0 mA| 0mv 1 omv 0 mv 0 mA
NOT_USED_4 0 mA| 0omv 1 omv omv 0 mA
Interrace NOT_USED_7 0 mA| 0mv 0 13mv 6 mv 1mA
NOT_USED_8 0 mA omv 0 9mv 12 mv 1 mA
buffer 50 mA 1800 mV 0 3mv 0 mv 1 mA
hd InterIOCk tO MARCO bulk 10 mA| 17000 mV 0 5mV 7 mv 0 mA
ccg 10 mA 5000 mv 0 24 mv -24 mv 8 mA
. clear-off 30 mA| 10000 mV 0 28 mV 29 mv 0 mA
® DeveIOpI Y |ent Of SpeC|a| power clear-on 30mA[__ 29000 mV 0 27615 mv 7559 mV 3 mA
dcd-amplow 600 mA 350 mv 0 270 mvV -89 mv 0 mA
dcd-avdd 900 mA 1900 mV 0 406 mV 0 mv 7 mA
u Se u e n C e ded-dvdd 800 mA 1800 mV 0 -5 mv -3mv -1 mA
p q dcd-refin 400 mA| 1100 mV 0 363 mv -2mv 8 mA
dhp-core 400 mA| 1200 mV 0 -1 mv 9mv 5 mA
dhp-io 400 mA| 1800 mV 0 2mv 6 mv 2 mA
drift 10 mA 4000 mV 0 0mv 22 mv 0omA
gate-off 30 mA| 10000 mv 0 5mv 6 mv -1 mA
gate-on 30 MA| 4000 mV 0 17 mv 13 mv 0mA
hv 10 mA| -12000 mV 0 -34 mv -13 mv 0 mA
polycover 10 mA| 4900 mV 0 13 mv 8 mv 0 mA
. . source 50 mA| 7000 mV 0 7366 mV 7000mv 25 -1 mA
cmarinas@uni-bonn.de sw-dvdd S0mAl 1800 mv 0 51 mv B mv 3 mA
il



Hybrid6 Installation
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DAQ via BonnDAQ

XY RAW (Mod11) ADC RAW and with CM carr {Mod11)

ADCraw 11
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Test Beam VXD DAQ Estructure

> Telescope and trigger scintillator readout

DATCON

FIB | | COPPER

CONCENTRATOR

DATCON

TRACKING

— T T
¢ X T

DHHC

ONSEN
ROI MERGER

v

1

ONSEN

ROI SELECTOR

back
(as backup) >

DATA

T
Event
Builder 1

Event
Builder 2

/.
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FORMATER

»‘PC—»Disc
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PXD DAQ
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DATCON

* Two AMCrev. 2:
e Concentrator for receiving SVD data from FTB and
preprocessing
* Tracking for track extrapolation, ROl creation and
transmitter to ONSEN

* Link between FTB and DATCON stable

* Proper decoding of zero-suppressed SVD data

e Correct coordinate translation

 Event and data management works

* Track extrapolation and ROI creation, functional

* Hough transformation and ROl management still not fully
verified

. . 33
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DHH and DHHC

e DESY test beam configuration : full readout chain
* PXD matrix - 1(2)xDHH - DHHC - ONSEN

* DHH

 Upto4 x (DHP+DCD) + Switchers

* Full EPICS control via IPBUS

* Triggers+127MHz clock from DHHC via optical link

e UDP for pedestal (full frame readout) and Bonn DAQ, | | PocketDAQ
* DHHC

 FTSW interface

* Interface to ONSEN @ 3.125 Gbps with backpressure flow control

e Full EPICS control via IPBUS

* Current firmware supports 2 DHH modules i.e. 2 detectors

— System tested with the PXD6 detector @ 1kHz random
trigger rate and 200 LS dead time. (additional tests at higher rate ongoing)

cmarinas@uni-bonn.de 34



ONSEN

* "Pocket ONSEN" debugging system with four Compute
Node cards is used.
Running stably after initial troubles with most current
firmware.

* First real data (with dummy ROls) processed and written
to EVB on Monday.

e Full DAQ chain is established: DEPFET > DHP - DHH —>
DHHC - ONSEN (& HLT) - EVB

cmarinas@uni-bonn.de
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Full Data Path with ROI Selection

Noise run (no beam)

P){DHawHitz.nE_rnw

0 10 20 30 40 S0 &0
PADRawHits_m_column

cmarinas@uni-bonn.de

'Eb ROI selection
£ (fixed

% artificial

) pattern)

o 10 20 30 40 50 60
PXDRawHits.m_column
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Conclusions

Although fine tuning is necessary, the test beam
is already a big success!

All the PXD hardware, software and firmware is
ready to declare run conditions

Decisive step forward towards the Belle Il PXD

cmarinas@uni-bonn.de
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Congratulations
for the hard
work!
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Powering during Testbeam

Power Up sequence:

N o g R~ Db

Apply DHP (10 1.8V and Core 1.2V) & Switcher voltage (1.8V) and converter voltage (around
2.0V in order to switch it on => decrease to 1.8V) |IIDHEENN | MSwichens (VDS20W|

Configure DHPs (switch off clock for DCDs) a2 00 NEORHES
Apply DCD voltages (VDDD, VDDA, Refln, Amplow, current limits at 400mA) [‘BEDis)4bimA
Configure DCDs, switch off analog part of the DCDs

Increase the current limits (VDDD 800mA, VDDA 900mA, Amplow 600mA) |IBeoiE)samma
Switch on DHP clocks and analog part of the DCDs

Switch on the DEPFET (in the normal sequence) [Bulk, Clearhigh, Clearlow, GateHi, Gatelow=0V,
Source, Cleargate, Gatelow, Highvoltage/Backplane, Drift, Polycover) | powerup pepret |

Power Down sequence:

1.

2.

Switch off DEPFET | Power Down DEPFET |
Switch off ASICs

[ Power Down digital ]

22.01.2014 Felix Muller, 5th Belle 1l PXD/SVD workshop



