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General scheme of the analog head electronicsGeneral scheme of the analog head electronics

- The signals (V+ V- H+ and H-) sensed by the IPU must be processed inThe signals (V+,V , H+ and H ) sensed by the IPU must be processed in 
order to obtain the signals difference and sum before being digitized.

- It must work as a digitizer front-end.

Digitizer

Previous design did by M. Gasior
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Tentative parameters of the BPMs for the TBL
BPM analog bandwidth 10 kHz -100 MHzBPM analog bandwidth 
(BPM with associated 
electronics)

10 kHz 100 MHz
(200 MHz is highly 

desirable)
B i i f / 5 h i l dBeam position range of
interest

+/-5 mm horizontal and 
vertical

Beam aperture diameter 22.5 mmBeam aperture diameter 22.5 mm
Overall mechanical length < 100 mm
Number of BPM’s in TBL 16
Resolution at maximum
current <5 μm

Overall precision <50 μm

Th BPM d i f th DBL b M G i t b li d di tl M difi ti

Typical radiation levels <1000 Gray/year (or 100 Krads)

The BPM design for the DBL by M. Gasior cannot be applied directly. Modifications are 
required:  

a) The dimensions of the IPU should be reduced
b)   The amplifier bandwidth should be increased (desired up to 200 MHz)
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• Mechanics •Amplifier 
• IPU electronics
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BPM Analog amplifier for the TBL

Work done: 

1. Specifications of the interface between the 
analog amplifier and the digitizer (developed a a og a p e a d t e d g t e (de e oped
by LAPP researchers) have been defined.

2. Design and schematics of the amplifier.
3. CAD design of the PCB and manufacturing.
4. Building and some tests in the UPC lab.
5 First tests in CERN5. First tests in CERN. 
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S ifi i f h i f b hSpecifications of the interface between the 
analog amplifier and the digitizer

The following information was obtained from the LAPP 
group:group:

– The analog outputs must be bipolars.
Levels: + 0 75V max– Levels: +-0,75V max.

– The power and control connector pinout has been 
determineddetermined.

– The signal output must consist in 3 double 
(balanced) signals: 1 sum and 2 differences(balanced) signals: 1 sum and 2 differences.
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Schematics done according to the previous 
specificationsp
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The CAD design of the PCB has been also 
fi i h dfinished
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The Bill Of Materials (BOM)The Bill Of Materials (BOM)
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The 6 layers manufactured PCBThe 6-layers manufactured PCB

TOP BOTTOM
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The most critical components: IC amplifierThe most critical components: IC amplifier

• Rad-hard wideband IC amplifier: THS4508 
(manufactured by TI and tested by up to 100 Krads).

Status: 
W h i d l f AVNET SILICAWe have received some samples from AVNET-SILICA 
(a TI distributor). It’s possible to buy this IC online at 
Farnell distributor websiteFarnell distributor website.
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The most critical components: regulatorsThe most critical components: regulators

RHFL4913 ( iti l t ) T t d t 100 K d• RHFL4913 (positive regulator). Tested up to 100 Krads 
by the manufacturer, ST.

• RHFL7913A (negative regulator) Tested up to 100RHFL7913A (negative regulator). Tested up to 100 
Krads by the manufacturer, ST.

Status: 
• These IC’s are manufactured by ST.
• The RHFL4913 and the RHFL7913A can be obtained

with the help of CERN (available at CERN store): these
regulators are considered to be used in the ATLASregulators are considered to be used in the ATLAS
experiment.
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BPM Amplifier: UPC Lab testsBPM Amplifier: UPC Lab tests
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UPC Lab. tests: Testing one channel

- Maximun gain of each stage: 10

Measured bandwidth: up to 200 MHz- Measured bandwidth: up to 200 MHz.

- Input impedance of: 50 ohms ? (It will require a fine 
d i )measurement and tunning).
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First CERN testings: 10th December 2007First CERN testings: 10th December 2007

Amplifier frequency response (left: low gain, right: high  
i )

UPC Amplifier + CERN test-bench

gain)

UPC Amplifier + CERN test-bench

Thanks to Lars Soby for his collaboration !!!
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ResultsResults

Th lt fth th t ti i CERN h th t th lifi i• The results, afther the testings in CERN, show that the amplifier is
accomplishing the main electronic requirements:
– The gain (up to 10 or less) is OK.
– The bandwidth (up to 200 MHz) is OK.
– The output level can be accomplished: OK.

• … but there are some improvements to do:
– Some input impedance decoupling was detected and must be

dj t d t t h 50 hadjusted to match 50 ohms.
– Some delay diferencies between channels must be

compensated.
– The gain must be adjusted to meet the real IPU signal levels.
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Future work projectFuture work-project

• We have presented (last december) a project to the 
S i h Mi i t t t G t f fi i hi thSpanish Ministry to request a Grant for finishing the 
amplifiers: to build 16+2 (for replacement).

• Our first scheduled action is to build  2 amplifiers during 
the first half (March ?) of 2008 (now we have 1 quasi-the first half (March ?) of 2008 (now, we have 1 quasi-
finished).
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