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Introduction





	The cold front-end electronics of a hadronic end cap, based on a GaAs preamplifier and summing ASICs (MPI-BB96B), is contained in 160 PSB front-end  boards (320 boards for both end cap calorimeters), mounted at the circumference of the calorimeter wheels. There are 5 types of boards, different in their mechanical dimensions and the number of chips, but equal in the basic layout of the electronic circuits. The mean number of chips per board is 14.


This paper contains all details about the PSB boards and it’s passive components. Information about the LV- supply system is included too. The ASICS are treated separately in the paper „BB96B FRONT-END CHIP“. 


	An ASIC contains 8 preamplifiers and two drivers. All active and passive components  are on the chip except the feedback combination of the drivers. A small number of  resistors and capacitors on the boards isolate the signals and filter the supply voltages.


	The PSBs and the chips are designed in such a way, that problems in one channel should not effect the overall system. Each board has a it’s own power supply. 


The quality assurance procedure is described in the paper „QUALITY ASSURANCE“.






















































































PSB FRONT-END BOARDS





Principle:





For each (-segment of the wheel there are 4 longitudinal segments.


On each longitudinal segment active electronics units are mounted,


called PSBs (Preamplifier and Summing Boards).


(See schematics 1 to 5.)





LSEG 1 has 1 unit,


PSB_1 with 112 inputs into 14 BB96-chips and summing into 24 outputs.





LSEG 2 has 2 units,


PSB_2_1 with 88 inputs into 12 BB96-chips and summing into 8 outputs.


PSB_2_2 with 120 inputs into 15 BB96-chips and summing into 15 outputs.





LSEG 3 has 1 unit,


PSB_3 with 96 inputs into 14 BB96-chips and summing into 21 outputs.





LSEG 4 has 1 unit,


PSB_4 with 84 inputs into 12 BB96-chips and summing into 22 outputs.





Boards


The printed circuit boards which carry the GaAs-chips and the passive components


are of standard material FR4 and consist of 8 layers. (See figure ....)


The above listed 5 types of PSB-units are all different (number of chips and  


number of summed input signals), but only 3 different layouts of printed circuit boards


are needed:





Type of printed circuit board�
Type of PSB-unit�
�
PSB1x3x4�
PSB_1, PSB_3, PSB_4�
�
PSB_2_1�
PSB_2_1�
�
PSB_2_2�
PSB_2_2�
�
  


Active Components


GaAs-ICs type BB96B, design MPI, production TriQuint





Passive Components


SMD resistors, size 0805, TK 100


Ceramic chip capacitors, size 0805 and 1206, NP0


Ceramic chip capacitors, size 1206, X7R





 

















LV System for ATLAS-HEC Calorimeter





There is a separate power distribution for each PSB. The PSBs are supplied with 3 voltages:


+7, +4 and -3V. 


The power supplies are floating according to the ATLAS grounding rules.


There is a supply and a return line for every voltage,  6 lines for a PSB.


The low voltage power for one quadrant, delivered by a supply box between two tile calorimeter fingers, is distributed on 2 boards inside the front-end crate and then passes into


the cryostat. 


As a (-segment has 5 PSBs and a quadrant consists of 8 segments, the total number of


low voltage lines per feed-through is 240.


As there is no possibility to measure the voltages at the boards, they have to be calculated from


the measured currents and the line resistances and then adjusted by the regulators.


The power dissipation is different at warm and cold operation.
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Fig. 1
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Fig. 2
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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Table 1


03. Sep 98�
�
Power - Consumption    BB96B�
�
�
�
�
�
�
�
�
�
�
�
�
�
PAS�
WARM�
mA�
mW�
mA�
mW�
�
�
"+7 V  �
7�
10,60�
74,20�
18,00�
126,00�
�
�
"+3.0 V  �
3�
4,00�
12,00�
6,80�
20,40�
�
�
"-2 V �
2�
2,20�
4,40�
3,40�
6,80�
�
�
�
�
�
90,60�
�
153,20�
�
�
Driver�
WARM�
�
�
�
�
�
�
"+7 V  �
7�
9,50�
66,50�
15,70�
109,90�
�
�
"-2 V �
2�
1,60�
3,20�
2,10�
4,20�
�
�
�
�
�
69,70�
�
114,10�
�
�
�
�
�
160,30�
�
267,30�
�
�
�
�
�
�
�
�
�
�
Boards�
�
�
�
�
�
Feedthrough�
�
�
PAS = 28x�
 DRV = 24 x�
�
�
�
à xxx mA�
�
PSB_1�
28�
24�
�
�
�
208,00�
�
T
