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O Outline

1. ESS (Environmental Stress Screening) @
CSIST: (Temperature cycling, Vibration and
EMI/EMC at CRATE level) on QM2 modules
successfull

2. Time scale / Prospect for testbeam
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RD(U)-Electronics Overview

after weight reduction
Front End UCrate UPD

Ucrate = TRD electronic crate e LML LS
UBP = TRD backplane \  to UGcrate %R Siad KZBVDC___fFOI'ﬂ =
UPD = TRD power distribution bo W\ o
== z-_—;% filter
=~ UPD
!
DC/DC
S90xx
S

from/to
UPSFE = TRD power supply for front end Trigger/DAQ
UDR = TRD data reduction board
JINF = data concentrator and link to higher DAQ for TRD
UHVG = TRD high voltage generator
UFE = TRD front end removed USCM
UTE = TRDtubeend USCM functionality covered partly by JINFV2
UHVD = TRD high voltage distributor
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TRD front end simulator (UFS)
for TVT at NSPO

During TVT, not enough real front ends will be available.
A device is needed to simulate the load to the USPFE-

boards and to answer the signals of the UDR2-boards to
recognize any faults.
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ESS configuration
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Status of TRD electronics |

tatus U-Crate /UPD-Box

e QM2 mechanics of U-Crate and UPD-Box
arrived at CERN around mid of July

« QM2 integration was in the following weeks
and preparation for crate level ESS

« QM2 U-Crate and UBPv2 fit very tight. Corners
of UBPv2 had to be taken off.
Small border was filed off in U-Crate: UBPv2
has to be made smaller for FM/FS

» Cable slots are quite narrow due to stiffener
bars. Sharp corners on edges.

« UPD-Box was tested in standard configuration
with 4 bus bars. Could not qualify new version
since ,terminal blocks” did not arrive in time.

« Start of crate level ESS on August 15th for
three weeks.
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 Prototype UPD-Box assembled.
» Electrical tests finished.

 Slow control is working: DC/DC
c?fnverters can be switched on or
off.

e System was running one month
without amy trip in UPD-Box.

* Noise performance i
cosmics test stand.

» Tricky cabling!!
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o Last minute modifications

Status of Boards
« UDR2: wentthrough ESS tests unmodified

e UPSFEV2: small resistor modification in status monitor lines. New
firmware from VK.

« UHVG: termination resistor modification in Lecroy Bus (VK)

« UBPvV2: corners taken off

e S5S9053U: FM/FS documentation sent to GA and then to CSIST.
PCB/PCA ongoing.

« 59048: Voltage for ESS raised output to 2.7V. Further increase to 2.8V
for FM/FS. Transformers were modified at CAEN and sent to
CSIST. Documentation sent to CSIST. PCB/PCA ongoing.

e S9056: Dueto UHVG problems, voltage increased to 5.2V. PCB
ongoing. PCA stopped until ordered resistors have arrived.

e S9011AUvV2: New firmware from VK.

« S9011B: Six boards were in Perugia. One was coated there and sent to
us. Unfortunately the components were not correctly glued.
Coating had to be removed at CSIST, components glued and
then recoated.
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Environmental Stress Screening~

U-Crate schedule

15.08.05

Thermal
Cycling

ESS preparation

Vibration
Test

Thermal

Cycling Cycling

Thermal

EMC/EMI

Typhoon| EMC/

02.09.05

investigation

UHVG
EMI/EMC
S9011B .
filter failed qualification of problems
coating removed (overhours) E“Ctoun;[(ered
’ racker
glued and coated again (I)?/SOB)
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Thermal Cycling |
— | =

Room
Temperature

Oue= Power On
Sy Power Off

Cold Operating —3—

Cold Storage

I

=7
| | L — 1 hour functional test
b 1 hour stable
N 1 hour storage temperature

Procedure:
10 cycles between -45°C and + 85°C non-operational.

* Functional tests during the first two and last two cycles
between -25°C and +55°C.

« Second functional test cycle was allowed to be performed as
8th cycle to save time.
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O Thermal Cycling Il

Basic test principles:
Prepare system for normal operation:
- Perform slow control: switch off redundant parts
- Ramp up high voltage to 1600V
- Take data
- Verify slow control status
- Switch off high voltage and restart
« More scripts available which focus on specific board .
« BUT: In case of problems:
HV/UPSFE/S9011Uv2 commander was used for convenient testing.

Nitrogen operated oven:

- nice, because no humidity

- was cleaned before start of thermal cycling

- unfortunately electronics appeared to be dirty
after thermal cycling, again

- for FM/FS this issue should be solved

- Alternative ovens available, but not nitrogen

operated
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O Thermal Cycling Il

Major observations:

* On first cycle: problems with UHVG 92010: 1 HV channel trips
@ -25°C; Channel works again after heating up. Board
replaced with 92008. Had to start again thermal cycling.

« At low temperatures JINF seems to get problems recognizing
all UDR2s automatically. Had to set JINF mask manually in
order to access all UDR2s. With that modification, the system
worked ok.

o At-25°C UPSFEV2 recognizes UHVG trips when switching off
S9056 DC/DC converter.

e So far no major problems, however system seems to like
warmer environment more than the cold one...
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UDR ADC Test

UDR2 specific test:
Set DAC value and read back via front end
simulator.

First 4 channels are drawn over DAC setting
Normal output at 55°C (left), problem ast -25°
Gets back to normal at slightly higher temp.

UDR ADC Test

Needs to be investigated.
First guesses:

« Timing problem, serial ADC:
shorter cables than original ones.

e +2.7Vissue, lower than normal 2.8
But +/-2.0V voltage measurement d
not show anything unusual.
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Vibration test

 Procedure:
- Test UPD-Box and U-Crate separately, but still connected to each other.
- Front end simulator was attached to verify connectors (made setup
complicated).

 Observations:
- After z-vibration HV channel A3 of UHVG 92013 stopped working. ADC

readout was permanently 0.

- Decision was taken to continue and not to exchange the board, since this
would have caused a restart of thermal cycling.

- observed one power glitch after X vibration of UPD. Test-Script hangs.
Power cycle restores func S

lnw-atarmify

nnnnnn
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) Second thermal cycling |

Hot Storage
Hot Operating ——-——-———4—- \ L@j
Room
Temperature
Q== Power On
Ly Power Off
Cold Operating —3-
||
Cold Storage i
l | L — 1 hour functional test
b 1 hour stable
d l_ 1 hour storage temperature

- 5cycles between -45°C and + 85°C non-operational.

- Functional tests during the first cycle and last two cycles between -
25°C and +55°C.

- Observations: No permanent failures

- Now: Since alot of modications had to be made on DC/DC converters,
voltages were verified at extreme temperatures.
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) second thermal cycling 11

« Voltage measurement on
power bus of backplane and UFS
In order to verify DC/DC converter

voltages:

« Used Keithley 2000 with scanner

card and GPIB readout.

* No special observations,
everything seems to be ok.

—2UDA

2.6
=1 5 :
[E][=] 7~ pSsoLvorSENE
B- 'r—_!n'l—'.. = =
1—‘_‘ + 20 o

&
GND 2

One DC/DC half S9053U | S9056 S9056 S9048 S9048 UFS
+3,4V +5,2V +5,2V -2, 7V +2.7V -2,7V +2,7V -2,0v +2,0V
-25°C 3,329 5,25 5,249 -2,639 2,705 -2,673 2,735 -1,97 1,994
+55°C 3,418 5,162 5,172 -2,614 2,698 -2,652 2,732 -1,961 1,987

Both DC/DC halves | S9053U | S9056 S9056 S9048 S9048 UFS
+3,4V +5,2V +5,2V -2, 7V +2,7V -2, 7V +2,7V -2,0vV +2,0V
-25°C 3,348 5,258 5,257 -2,647 2,716 -2,713 2,712 -1,973 1,995
+55°C 3,445 5,161 5,172 -2,637 2,699 -2,703 2,71 -1,964 1,988
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EMI/EMC preparation |

Starting basis: Tracker problems. First, try to show that system can work
In a specific configuration, then try to reproduce Tracker problems

Preparations:
« armor shielded cables
« shielding of U-Crate: cover connectors and holes with Aluminum tape

e 0.9m x 0.9m Aluminum radiator simulation plate of 1cm thickness
made by CSIST to provide realistic grounding, comparable to the
experiment. Plate grounded on a single-point to the copper table.
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Further preparations:

 electrical and thermal conductive sheet
KeraTherm. Applied between U-
Crate/UPD and radiator simulation plate.

» U-Crate and UPD-Box grounded to
radiator simulation plate with Alu tape.

e Connection of all backplane grounds to
shield. S9053U permanently, others

temporarily for front end simulation. Pl /502 |U-ciaiaurp b
« Two Gore cables were available. S (SO6|TEST
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Sensitivity to pick-up
(Emission susceptibility)

» RSO3 tests: » Station frequencies (not all field strengths achleved)

- 14 kHz to 200 MHz at 5 V/m, - 2.2 GHz at 161 V/m,
- 200 MHz to 8 GHz at 60 V/m -85 GHz at 79 V/m
- 8 GHz to 10 GHz at 20 V/m. -14.8 — 15.2 GHz at 250 V/m.

* U-Crate and cabling shielded. U-Crate in front.
All tests passed.

* Focused on problematic range 200 MHz to 400 MHz.
Now U-Crate and UPD-Box unshielded. All tests passed.

- Radiation on U-Crate: no problems

- Turned 90°, UPD-Box is in front: no problems

- Radiation directly into unshielded cables:
Partial or full slow control communication loss

- Power cycle restores functionality

- Shielding of 3.3V line + 3.3V RTN + Lecroy Buses can
prevent this problem

Shielding removed,

Cables in radiation field

19.10.2005 TRD-Meeting, Rom  Wim de Boer / Florian Hauler , IEKP 19



Radiated Emission

« REO2 tests: o e EImEw e T 3 hg 265 16 25057
Measurement of the electric field: 14 kHzto 20 ™ T s e i s
GHZ | .. <12 U-CRATEELPD <H)

» First tests with U-Crate in front, crate and = |

cables shielded. Tests passed. sl
« REO2 tests were repeated with modified setups: = FESE
- Unshielded U-Crate in front, unshielded cables ~
- Unshielded UPD in front, unshielded cables ¥ N |

= FREQUERCT CHHz]
fU-Crte i fnd )

A CoIST ENC Lig. A 2Bs 16i19:s
tan EMISSION LEVELL  dBuliwd  pEAK g 6:14:28 .
i i SSP 102380 REEZ (1-15,BGHz» .| |

| P82 U-TRATERUPD o)

4 -

2 fe-cn

1968 T TR T
.. FREQUENCY [MH=3

I:’_ U-Coele l-\-nf",“_,_r ’;| .
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What do the tests mean:
 With copper armor shielding the system works perfectly.

 Without copper shielding on cables the system gets influenced
between 200 and 400 MHz. Lecroy buses get affected. Lecroy
communication lost.

« Copper armor on 3.3V line, 3.3VRTN and Lecroy lines help to
avoid this problem

: What the tests do NOT mean
Shielding of 3.3V line, 3.3VRTN and Lecroy lines is sufficient.
=>Physics performance (noise) was not tested.

 Problems are absolutely identical to the Tracker problems.
=> We had no randomly switching DC/DC converters.

« Shielding could impose a weight problem. If we decide not to
shield, we should test extensively the performance on the
assembled detector. Is there any antenna on the ISS pointed in
our direction?
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O Summary N

« DC/DC converter FM/FS production ongoing. Thermal tests show tﬁat
modified DC/DC converters are working properly at all temperatures.

 Environmental Stress Screening in August was performed
successfully.

« Some minor issues verified at CERN thermal chamber last weeks. OK.

« EMI/EMC tests show the necessity of Lecroy line and power line
shielding.

e Thermo-vacuum test at NSPO not before December.

o Start of FM production possible in January 2006 (discuss with tracker)

« Ready in June 2006 = TRD Test beam in September 2006 feasible.

Andreas Sabellek, 1 year
Florian Hauler, 4 years

Mike Schmanau, 2 years —

Georg Schwering+Chan Chung , 2+x year?
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O

Tasks to be done before full system test

DSP programming for pedestal subtraction (Ka)
Calibration of UFE boards (Aachen?)

HV calibration (MIT?)

Better display (Ka?)

Slow control (Rome?)

a bk

Do we want these tasks to be stand-alone programs?
Or should they be integrated in a single DAQ program?
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Online Display

QT with OpenGL on a Linux operating system

TH Eyil i Ciies 108 =5l TRD Event Display OpenGL 5} e i
UMIVERSITAT olilis UNIVERSITAT TRD Monitor
o EARLSRUHE {THI T o evwrt s [ 0 9] o RARLSRUME (TH) ver1.1
]

p Fe55

T
/
/ e C it ‘rT'_E

N\

/ / . G i
Cun 8 | Open file... |
| 4 H. | i Close
Triggered cosmics event Averaged Fe55 source hits
colour coding indicates ADC (random readout)
amplitudes colour coding indicates mean

ADC amplitudes
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UHVG calibration

UHVG requires calibration.
Setup @ IEKP with Keithley 2001 and
voltage divider, accuracy < 2V.

e F REEEEQJB:ZE;E UHVG voltage stability
g 12:_ RMS 4.889 - 10005
1ai glooo’ﬁ ~ 200 C
- £ 10004
8l > 10002
- 1000
6 9998
4:_ 999,6
B 9994 b
2 999,2 -
- 0 500 1000 1500 2000
&g 1385 4500 1595 1600 1605 4610 7615 1620 N measurement [20 s interval]
Voltage (V)
(setting 3000hex) long term voltage stability requires
measurement of 42 channels further investigation. (VK)
max spread is 21V seems to depend on temperature.
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Signal vs HV

 \Voltage Scan with cosmics

=~ 300
(@)
9,: Voltage scan and Diethorn correction
— ()
E 2501 Ar/CO2 (80/20)
corrected to 1013 mbar 20°C
200 -
150 -
100 -
50 4 gas gain 3000 o data
+ corrected data
— Diethorn-formula G
D T T T T T T T T T T T T T
1240 1260 1280 1300 1320 1340 1360 1380 1400 1420 1440 1460 1480 1500

Voltage [V]
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Need for control of P,

 \Voltage Scan with cosmics

=~ 300
(@)
9,: Voltage scan and Diethorn correction
— ()
E 2501 Ar/CO2 (80/20)
corrected to 1013 mbar 20°C
200 -
150 -
100 -
50 4 gas gain 3000 o data
+ corrected data
— Diethorn-formula G
D T T T T T T T T T T T T T
1240 1260 1280 1300 1320 1340 1360 1380 1400 1420 1440 1460 1480 1500

Voltage [V]
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Data taking with Fe source

e Feb5 calibration with random readout

. 1350V 1400
e random readout required v E —— uF
since we cannot trigger I P

on photons (self-triggered
readout would be required)

» gas: Ar/CO2 (80/20)

| | | | Dl el nT|||||I|||I|||I| bt |
200 w0 400 500 600 TOO ano Al &00 800 1000 1200

e setup tuned for low intensity
Feb5 and very fast readout  1ssov 1500V
. . " CTndl 10361 144 " x*Indf - 2829/ 181
« =>DSP online data reduction 5 laetn @ 5 masire
= [ TI.E5+4.36 = [ 1139+ 6.8
» Peak determined at 90 % of °© o
Fermi function - ’
.. A 10 10
fLJ] — FLE—BJI,I'L-_,' + J- nHUIJ S00 1000 1200 1400 1600 1500 mnu:znuimtﬂm 1000 1500 2000 2500 000 ] m
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Calibration with Fe source

rough estimation 90%:  ADC ., = B —22.C

Aachen Monte Carlo simulation: ADC.,;, = B —2.92.C +0.007 - C*

Fe55 5.9 keV calibration - gas gain

8 3000 -
< y = 0,0664x
2500 +
2000 -
1500 A
1000 - ¢ 219°C
4 Aachen
i 2 YT
500 — Aachen adaption
0 T T T T T T T T T 1
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

gas gain G
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