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News from FNews from F--CSA104CSA104

The GoodThe Good
The BadThe Bad
And the UglyAnd the Ugly
Ulrich TrunkUlrich Trunk
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The Good:The Good:
ENC vs. Preamp BiasENC vs. Preamp Bias

Results from noise measurements:Results from noise measurements:
ENC=300..310e (2.1keV) @ 33pF, 300KENC=300..310e (2.1keV) @ 33pF, 300K
ENC=270..280e (1.9keV) @ 33pF, 77KENC=270..280e (1.9keV) @ 33pF, 77K
for a single channel (PA~8, INP~18)for a single channel (PA~8, INP~18)
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The Bad:The Bad:
Common ModeCommon Mode

120..140e @ 300K120..140e @ 300K
100100--120e @ 77K120e @ 77K

0

7

14

21

28
0,00E+00

1,00E+02

2,00E+02

3,00E+02

4,00E+02

5,00E+02

6,00E+02

7,00E+02

8,00E+02

9,00E+02

1,00E+03

PA

INP

Common Mode (33pF@77K)

9,00E+02-1,00E+03
8,00E+02-9,00E+02
7,00E+02-8,00E+02
6,00E+02-7,00E+02
5,00E+02-6,00E+02
4,00E+02-5,00E+02
3,00E+02-4,00E+02
2,00E+02-3,00E+02
1,00E+02-2,00E+02
0,00E+00-1,00E+02

0

7

14

21

28
1,00E+02

2,00E+02

3,00E+02

4,00E+02

5,00E+02

6,00E+02

7,00E+02

8,00E+02

9,00E+02

1,00E+03

PA

INP

"Differential" ENC(CH3-CH4)  (33pF@77K)

9,00E+02-1,00E+03
8,00E+02-9,00E+02
7,00E+02-8,00E+02
6,00E+02-7,00E+02
5,00E+02-6,00E+02
4,00E+02-5,00E+02
3,00E+02-4,00E+02
2,00E+02-3,00E+02
1,00E+02-2,00E+02

0

7

14

21

28
1,00E+02

2,00E+02

3,00E+02

4,00E+02

5,00E+02

6,00E+02

7,00E+02

8,00E+02

9,00E+02

1,00E+03

PA

INP

"Differential" ENC(CH3-CH4)  (33pF@300K)

9,00E+02-1,00E+03
8,00E+02-9,00E+02
7,00E+02-8,00E+02
6,00E+02-7,00E+02
5,00E+02-6,00E+02
4,00E+02-5,00E+02
3,00E+02-4,00E+02
2,00E+02-3,00E+02
1,00E+02-2,00E+02

0

7

14

21

28
0,00E+00

1,00E+02

2,00E+02

3,00E+02

4,00E+02

5,00E+02

6,00E+02

7,00E+02

8,00E+02

9,00E+02

1,00E+03

PA

INP

Common Mode (33pF@300K)

9,00E+02-1,00E+03
8,00E+02-9,00E+02
7,00E+02-8,00E+02
6,00E+02-7,00E+02
5,00E+02-6,00E+02
4,00E+02-5,00E+02
3,00E+02-4,00E+02
2,00E+02-3,00E+02
1,00E+02-2,00E+02
0,00E+00-1,00E+02

Default Values
PA=8, INP=8
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The Ugly:The Ugly:
Design FlawDesign Flaw

In the Bias Circuit:In the Bias Circuit:
Common source degeneration resistor for Preamp and Preamp_Ref Common source degeneration resistor for Preamp and Preamp_Ref 
Design current ratios:Design current ratios:

Active Branch: 10(Preamp) 1(Ref) 5(Bias)Active Branch: 10(Preamp) 1(Ref) 5(Bias)
Load Branch: 1(Preamp) 1(Ref) 1(Bias)Load Branch: 1(Preamp) 1(Ref) 1(Bias)
will change if Bias is changed!will change if Bias is changed!
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SummarySummary

FF--CSA104 noise can be reduced to CSA104 noise can be reduced to 
RAW ENC=184e+2.85e/pFRAW ENC=184e+2.85e/pF

ENC = 148e+2.84e/pFENC = 148e+2.84e/pF
CM = 110e+0.33e/pFCM = 110e+0.33e/pF

@77K (preliminary results)@77K (preliminary results)
I.E. +1.9keV @ 33pF by tuning the biasI.E. +1.9keV @ 33pF by tuning the bias

The common mode remains a sizable contributor to this numberThe common mode remains a sizable contributor to this number
A design flaw in the bias circuit was found, which causes offsetA design flaw in the bias circuit was found, which causes offset

variations and might also be the reason for reduced PSRRvariations and might also be the reason for reduced PSRR

Next steps:Next steps:
Test of the chip with a crystalTest of the chip with a crystal
Probably a redesign of the bias circuitProbably a redesign of the bias circuit


