Debugging SCA Daughtercard Problems

Leslie Groer     May 24, 2001   v1.0

Schematic of SCA daughterboard (see other diagrams)

Pinout of SCA





[image: image1.jpg]v 559585 S35S8 5 S iemmsonn -
wawo £ FFEEE £ EEE § Swewuwol
< 4 <« < < < < € €« < I < 4
oo ool o
- sowspser| -
i esesgo|
cmoowm L > ewopsen——s
T~ g e
oo 2> L Z ospppeos |
w5 Qo [Ty
TR mw w o sospupeo| o
POIPPYEIM = e
sompvenm sopvpsos |~
_— sospupsos |
aon oon
1ouds0 e s
aoa o @r eweaow QoA
oo E £ $53:i: o
H i EBRLOHNE



         [image: image2.jpg]Sp e EE s A e an
ano 222882 E222E8¢2 anole
aaa FR -8 IR0 3284 90—
Jonden .wznnuﬂa
20a oonl s
s sosmpyssen s
s S suspvpsen s
oo 2 z soevpsos| s
- e Ee
2ompverm o] > cospveey(
wevewn 2 g W e
N < eswowpeen s
eEoeIM C B
aisuz [T
omm Wougsses
ano anel g
celgduvdo 8 £ 2 2 BB 88 E Z S gwaesuwo
wow EEEEIS 150 7Cdemeen .

<< < < < << <2





Labels to indicate problem

1. Bad in L1
2. Bad out L1
3. Bad out gain (311) – chose wrong path

4. Bad in L2.  Check the sample and hold capacitors feeding L2.  If bad then label Bad in L2-cap
5. Bad L2 out  or Good L2 out
6. Upper or Lower chip problem
There are three timings:

1. Pulser Synch – before the L1 SCA.  Time scale 100ns.

2. L1 Trigger – output of L1 SCA.  Time scale 1 (s.

3. L2 Trigger – output of L2 SCA.  Time scale 2 (s.

Expected Signals for BLS motherboard and SCA daughterboard

Pulser signal going into preamplifier
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Signal from Preamp at the BLS input for pulser signal (the detector signal is smoother and does not have the “negative” energy component
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After BLS shaper (trigger on Pulser synch).  This is the input into the SCA board
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Input of low gain (x1, large signals) path into L1 SCA.  Actually factor of ½ of shaper signal.
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Input of high gain (x8, small signals) path into L1 SCA.  Actually factor of 4 of shaper signal.  For large pulsed signals the top of the signal is clipped to be < 5V.
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Output of L1 SCA (use L1 Trigger).  See choice of gain path, sampling and charging up of capacitor for peak and then for base.
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Output of L1 SCA for high gain path that was not selected to be stored in sample-and-hold
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Sample and hold capacitor signals for peak and baseline (about 2.6 (s between these two as need settling time of about 10 RC cycles).  Only need precision to about 1 in 4000.  If these signals look very ugly then could be bad analog switches which are letting in the digital signals. 
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Comparator circuits first sampling peak, then subtracting base as input into L2 SCA.
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Output from L2 SCA (use L2 Trigger) (AC coupled below but should be DC coupled).  Sits at about 2.5V with no signal.  Dyanmic range is 0-5V.  Signal lasts about 250 (s until readout into sample and hold on bottom of board.  If the jump here is too sharp, implies that the sample and hold not getting the charge.  Non-pulsed values will be  close to 0V.
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Output of L2 daughterboard is about 2x L2 SCA dynamic range giving 0-10V.  Can’t get to these pins from the top of the board.

Left over inductance





Fall time ~ 15(s





Signal sample time





Sample and hold baseline





holding





Gain path choice and start charging up sample-and-hold capacitor for peak





holding





Peak + base





peak





Reset capacitors











1  unused





2  unused





3  low gain depth 0





4  high gain depth 0





6 high gain depth 1





5 low gain depth 1





10  low gain depth 3





9 unused





8 high gain depth 2





7 low gain depth 2





14 low gain depth 5





13 high gain depth 4





12  low gain depth 4





11  high gain depth 3





L1





17 unused





16  unused





15  high gain depth 5





L2











17 unused





16  unused





15 depth 11





14 depth 10





13 depth 9





12  depth 8





11  depth 7





10  depth 6





9 unused





8  depth 5





7  depth 4





6  depth 3





5  depth 2





4  depth 1





3  depth 0





2  unused





1  unused





Preamp recovery





Negative energy from pulser





200 mV if DC coupled








