he LHCDb Outer Tracker Front End,

what does it look like and what is the status

A Collaboration of:

Nikhef
Heidelberg
Krakow
Warsaw
Beljing

Talk for the LHCb Electronics Working Group 5-2-2003/TS



What part is on the Detector

TDC

I GOL
/ | LO Buffer -
T T ~100n
50 fC
bias LO BX
— __/
~
chamber
The Front End on the detectc
HV LV TFC ECS Cooling

—

r

L1 Buffer » DAQ

T

L1

v
counting room

Electronics Service Box




Inside of a straw module prototype

Alu shielding

Gas volume
Feedtrough Board



Feed-trough board grounding and shielding

Chamber Feed-trough board (gas tight by gluing)

Aluminum connection developments

Aluminum soldering after copper plating not rel@abl

can be pulled of.

Faraday cage
Shielding alu foil insid*hamber box

Alu straw wall for crosstalk shielding
And transmission of fast signals

A e * e ——



Grounding and shielding of the
critical detector sensor part

*Alu straw wall for crosstalk shielding
And transmission of fast signals
*Soldering of all alu parts to end PCB

. N Alu coating shield
/ Kapton foil for gas tightness
/Conductive Kapton

................................................. (for aging protection)

Alu coating shield
[ . ; \Kapton foll
[ : : for gas tightness
Carbon / epoxy plates

Air filled material



Tight packing of 4 module layers in 1 stat
demands packed electronics and cooling

Gas HV TFC
Water LV ECS DATA-out

‘ Wil

4 cm

25 cm

Module Module Module Module



Mechanical model of detector electronics
without shielding box
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electronics Heat

No convective heat exchanged is considered

Total heat production: 23.6 Watt
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‘ Aluminum spacers

dust on
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But a

Cooling water

temperature 19°C

Interface conductance:
Chips TF: 1700 W/m?K

HV boards

-Water cooling ok for

HV board leakage
currents, if above

K

Cooling Block IF: 1700 W/m2K

2

Spacer bars IF: 1000 W/m

Water heat transfer coefficient: 1000 W/m

K

8 Chips
0.6 Watt each

(4.8 Waltt total)

Material constants:
h Copper: 380 W/mK

A Aluminum: 120 W/mK

Bart Verlaat, NIKHEF-EA, 17-January 2003

dewpoint (13 degr
garanteed?)



The Detector Electronics box
|

cooling plates [l - '

and bIoc§A :

Outside box

cooling bar
i

pI tes of
~—shielding box

=

Sy S -

module
support bar

R



The Boards inside the box

2 =
HEDTEEE X 1
GOL/Aux -" 2 i

O § He
Board | [ 11 @
=== :
Sf=m=] E=—==°
TDC X 2
boards s e
[ R Ermmmmaenas] e e
ASD boards
HV boards
S X 4 G;m o
Ml s e NIV

Front-end cards:

» have to fit inside a closed
metal shielding box: 22 x 30
X4 cm

» excellent ground connection
to straw-tubes and module
reference ground

» power dissipation of cards is
about 25 W / box — water
cooling

» easy access should be

maintained



eventual. used r----- T |
as fuse '

Capacitors:

JOHANSON 302R29W331KV4E

Max. Volt.: 4kV

Size: 5x4x2 mm3 I

Capacitors embedded in PCB:
v Company xyz in GB

32 channels per board




Results HV Board tests

We want much less then 50 on 50000 channels bydédsnthen 0.1%
With 32 caps in a board we have to throw away tochm

Must be reliable over the years.

Thorough testing and thermal cycling needed

HV caps Johanson come tested to 4KV

Typical need 1500V

RESULTS UPTO NOW:
-14 days tested at 2.5 KV: 1 “shorted capacit@kl@hm”

then high current burnout, then sawn open, notingete
After this 14 days cycling from 25 to 65 degr C

1 open connection, broken by stress? Still to keghgated.

Further investigation needed

Second revision will be made



ASDBLR boards

tpls dataref power

tpls dataref power

teat;l:ulse 18 +|3J'_|3 teatpgulae 16 +|3J'_|3
8 —— 8 8 —— A8
ref ref ref ref
ASDBLR| |ASDBLR|| |ASDBLR| [ASDBLR

T

iz

Iz

ye

min.
38 pins
connector

Older prototype (98) with asdblr,
HV caps, and regulators on backside,
No tdc yet

ASDBLR chip:
ATLAS DMILL version



OTIS card

tpls clkirighst data I2C addr power

4 8 f2 fa |J-‘ ‘-L|

[[term [|/term | filter 3.3 2543 -3
§7 OTIS
|
32

+3 -3 +3 -3

| T | | T |

tpls data ref power tpls data ref power

TDC board:
e radiation hard OTIS TDC chip

* provides bias voltage for ASD
 power rooting for ASDBLR card
* test pulses for ASDBLR



GOL/AUX CARD
the interface to the outside world

voltage
optical sensing
TEC Link 12C power
Moritor
TFC Drata 122 Agddr 12T L% sicnals
(] ] [ E ]
8 pin R.J45 4 pins Rt Y -  fin R4S
conredor i connector 25 + ity connector
Resst — reg red reg
decoder | o ‘
Cl 25
QPLL GDL b THer +3 -3
= P -Rzet
in
(o
[em
32
2543 A 254 3 2543 43 254 3
o i e A B ¢ ¢ 8 i |-r| TiiTI T
povEr  acdr 120 detackirigiattps] [ tpls okdigistaga 120 addr  power ROMET  addr 120 uaadkrt et folz| [ tpls cltd grrstuaa |zc: acklr power

T HLT D

OTIS Data

OTIS

OTIS




Conclusion

Design: what we want seems clear. (in collaboration)
Pre-designs have done well in beam-tests in 1998-2000

Detector Electronics still to be finalized
— Cooling construction, prototype boards, pre-preidndooards

Some parts already in Mass Production Ordering
— ASDBLR (with ATLAS)

— RAD hard regulators

— TTC components TTCrx

— GOL



