
BPM for TBL: status of the amplifier
Gabriel Montoro*, Antoni Gelonch, Yuri Kubyshin 

Universitat Politècnica de Catalunya (UPC)Universitat Politècnica de Catalunya (UPC)
*E-mail: montoro@tsc.upc.edu

Thi k h b t d b th S i hThis work has been supported by the Spanish 
Government (MEC) under project FPA2005-25366-E  

- CLICK WORKSHOP, 16-18 October 2007 -



BPM Amplifier for Test Beam Line
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- The signals (V+,V-, H+ and H-) sensed by the IPU must be 
d i d t bt i th i l diff dprocessed in order to obtain the signals difference and sum 

before being digitized

- It must work as a digitizer front-end
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General scheme of the analog head electronics

DigitizerDigitizer

Previous design by M GasiorPrevious design 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 18
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
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 (by a factor of 0.6 approximately) 
b)   The amplifier bandwidth should be increased (desired up to 200 MHz)
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• Mechanics •Amplifier 
• IPU electronics
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Analog amplifier of the BPM for the TBL

Work done: 

1. Specifications of the interface between the 
analog amplifier and the digitizer (Lapp) a a og a p e a d t e d g t e ( app)
defined

2. Design an schematics of the amplifier 
3. CAD design of the PCB
4. Manufacturing of PCB
5 Partial building and test of PCB5. Partial building and test of PCB 
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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 are bipolar
Levels: + 2V max– Levels: +-2V max.

– The power and control connector pinout has been 
determineddetermined

– The signal output consist in 3 double (balanced) 
signals: 1 sum and 2 differencessignals: 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

- CLICK WORKSHOP, 16-18 October 2007 -



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 componentsThe most critical components

• Rad-hard wideband amplifier: THS4508 (manufactured 
by TI)

Status: 
W h i d 12 l f AVNET SILICA ( TIWe have received 12 samples from AVNET-SILICA (a TI 
distributor)
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The most critical componentsThe most critical components

RHFL4913 ( iti l t )• RHFL4913 (positive regulator)
• RHFL7913A (negative regulator)
• STRH8N10STF3 (FET transistor)• STRH8N10STF3 (FET transistor)

Status:Status: 
• All these components are manufactured by ST
• It is not possible to obtain them by conventionalIt is not possible to obtain them by conventional

distributors. We expect that the RHFL4913 and the
RHFL7913A can be obtained with the help of CERN:
th l t id d t b d i th ATLASthese regulators are considered to be used in the ATLAS
experiment
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Testing one channelTesting one channel
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Testing one channel

- Adjusted to have a gain of: 10

Adjusted to have an input impedance of: 50 ohms- Adjusted to have an input impedance of: 50 ohms

- Measured bandwidth: 80 MHz (It must be improved !!!)
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Future work to be doneFuture work to be done

1. To finish the board assembly
2. To test the amplifier in the UPC lab.
3. To start testing it at CERN (together with the

mechanical part - IPU)

After this: It is possible that after tests at the UPC and
CERN some rework or further adjustments of theCERN some rework or further adjustments of the
amplifier can be necessary
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