AS269 & AS1341
Measurements of noise versus peaking time and photogenerated current.

In the baby detector AS269 the strip PB64AC, has the integrated capacitance broken. 

The strip used for the ultimate measurements on Sintef baby AS269 is, on P side,
 # 72. This strip has both DC and AC pads connected to external PCB, allowing several measurements to be perfomed. On N side this is not possible since the DC pad is not connected. The set-ups and the results of the noise measurements are shown below.

The value of the test capacitor is 2.28 pF deduced from previous measurements on diode detector, in which an accurate calibration with Am 60 keV photons was used.

The noise, expressed in electrons RMS, is deduced from the value of the FWHM of the Gaussian obtained pulsing the test capacitor, and reading that value directly from PX4 software.

The leakage currents are photogenerated by a LED, powered in current by an SMU.

The shaping is trapezoidal ( the only allowed by our digital processor PX4) and the peaking times span from 0.8 s to 25.6 s.

The fit are just to plot curves with the believed actual expressions for the noise with the correct parameters extracted from other measurements.

An actual fit will follow soon (when I learn ROOT).

The cases studied are, in order of presentation:

1)AC coupled

2)DC coupled

3)DC coupled (with pin-hole)

4)AC coupled with bias resistor external and discrete.

5)AC coupled with bias resistor of 22M, signal taken from DC pad and pinhole.

AC coupled (AS269_PA72AC.xls) (normal operation) (the only possible for N side)
Putting a large capacitor between the gate of the input FET and the DC pad (and leaving the AC pad floating) the results are the same.
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The theoretical expression for the noise in the AC-coupled case is:
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In the DC coupled way, we avoid the contribution to the parallel noise given by the bias resistor Rpt.
Some of this parameters have already been determined by static measurement (gm of input FET, RS of FET) and used or obtained by fitting in the photodiode measurements.

The new contribution comes from RPT, static measurements give for it values of 0.076mV/I_leakage(A).

This parameter has been determined injecting current into the DC pad of the PB64 strip (in current mode) and reading from the SMU the potential at which the strip is stabilized.

A very slow measure and a double sweep have been made.
Adding at the injected current a current of 0.18 nA (the leakage current of holes from the bulk to the strip), we obtain from the back sweep (considered the most stable) an exponential characteristic, from which a differential RPT of dV/dI = 0.076 mV/(I injected + I leakage).
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The same thing has been made for the irradiated detector, in which the R PT = 0.071/(I leakage + I injected) and the correct exponential behavior has been obtained with a leakage current of 4.75 nA (see files AS104 & AS105).

[image: image6.emf]AS1341 - PB64
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DC coupled (AS269_PA72DC.xls)
It’s possible to perform measurements with this same strip DC-coupled, via the same pad, but avoiding any bias resistor from “signal” ground and the FET gate. The results show an important serie noise.
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DC coupled but with the integrated capacitance broken. (AS269_PA64AC.xls)[image: image10.emf]AS 269 -  PB64AC
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In this case the contribution of serie noise is absent and the data agree with the theoretical expression:

AC coupled with a bias resistor on DC pad in order to avoid the punch-through mechanism of polarization. (AS269_PA72AC_ext_Rbias.xls)
 To do so, the voltage drop on the bias resistor must be less than 2 V, in order to keep the strip at this potential, insufficient to turn on the punch-through. Higher the current, lower the resistance (dark -> 1G (<0.5V), 2 nA of photogenerated current on the strip -> 470 M (< 1V), 5 nA -> 200 M (1 V), 10 nA -> 100M (1V)). The contribute to the parallel noise of the bias resistance is, in the three cases of photogenerated current, one half of the contribute of the leakage current. [image: image11.jpg]SO0M
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The fits superimposed to the experimental data agree with a formula for the noise:

AC coupled – signal from DC pad – bias resistor on DC pad (AS269_PA64DC_22M.xls)
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[image: image15.emf]22M on DC pad - signal from DC pad but AC coupled
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The experimental data, expect those of the dark case, don’t agree with theory.

To help the comprehension of the set of measurements made we can plot, for each photogenerated current, every measure done: [image: image16.emf]2 nA
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( 2nA.xls, 5nA.xls, 10 nA.xls )

From the comparative observation of the plots we can conclude:

1) the series resistance of the strip play a dominant role in the DC case

2) the contribute to the parallel noise of the punch-through resistance, even if not YET understood, is huge because is linearly proportional to the current

3) the AC-DC shorted together and DC with pin hole are very similar

4) the external bias resistance with the DC pad without pinhole is good.

5) the external bias resistance with the DC pad without pinhole is NOT understood.

Small variations in tilt and at low peaking times can be attributed to poor control of parasitic capacitance and poor control of calibration LED current -> Strip current.
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� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image21.wmf]f

input

S

m

input

BIAS

L

qA

C

R

g

kT

C

R

kT

Rfeedback

kT

qI

flattop

q

ENC

/

1

2

2

)

(

1

)

(

4

)

(

)

4

4

2

(

)

2

3

(

1

+

×

+

G

×

+

+

+

×

+

×

=

t

t

[image: image22.wmf]f

input

S

m

input

L

qA

C

R

g

kT

C

Rfeedback

kT

qI

flattop

q

ENC

/

1

2

2

)

(

1

)

(

4

)

(

)

4

2

(

)

2

3

(

1

+

×

+

G

×

+

+

×

+

×

=

t

t

[image: image23.wmf]f

input

S

m

input

PT

L

qA

C

R

g

kT

C

kTR

Rfeedback

kT

qI

flattop

q

ENC

/

1

2

2

)

(

1

)

(

4

)

(

)

4

4

2

(

)

2

3

(

1

+

×

+

G

×

+

+

+

×

+

×

=

t

t

_1221641872.unknown

_1221643056.unknown

_1219834919.unknown

