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Outline

* Test bench description

» Tests on two SPIROC2 chips:
— ADC Gaussian response
— ADC linearity and stability tests
— Bond gap measurement and correction
— Noise level and stability

« Tests on SPIROC1 chips:

— Preamplifier linearity
— Fast shaper linearity

e Conclusions




Test bench setup
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Power pulse generator

Voltmeters

Power supply

Test board with SPIROC2 chip Laptop with LabView




Test bench setup

Input signal

BEEw ..

m sv _m";. -

2 USB connection

[ -

M1

[]g:’ = &'
ayplls

-

il

¥

SERIAL ACTIVE

a
OUT_ALTERAZ
21 v

ANALOG_OUT ANALOG_PROBE

Band gap monitor " i @ i , . .




ADC test

This scheme is repeated for 16 channels
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Gaussian form
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The response is not perfectly Gaussian ( y?/ndf = 200/6)
due to a small asymmetry




Linearity test

Generator parameters:
—from 1.2V to 2.5V
— 250 uV steps

10 runs per step
16 measurement (depth of memory) per run
All 36 channels received the same input

Long time measurement
— may be affected by instability of the chip
Automated routine

Analysis in ROOT




Result and fit
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All 36 channels are plotted and fitted




Residuals and RMS

V404

Residuals
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M‘ Comparison of 3 voltages
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The shift between channels is constant
as function of the voltage

The RMS are not correlated in the same
channel at different voltages
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7 Stability measurement

. Prellmlnary 50h measurement without control
on band gap

e Then a 20h measurement

— two voltages
— Monitored both the generator voltages and the
band gap value
* Measured performed during weekend (no
people in the room) and with air conditioning
to stabilize the temperature

» Band gap correlated with ADC output in order
to characterize its effect
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Stability

ADC counts
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Band gap correlation

ADC counts
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Band gap correlated with ADC output

The points were fitted with a linear function to
correct the linearity measurement




V404

Corrected linearity

 Correcting the points using the BG information
and the function obtained before

 The residual reduced from x1 to £0.5 ADC
counts

nts)

Residual (ADC cou

o
e

1
—

o
14 ] =
I T 1 I

i

Non corrected
Rand anaan corrected

“ ‘ ! M

|
|

Il“‘

2.4
Voltage (V)




£Z|£ Noise measurement

* Electronics in front of ADC is activated and
ADC output measured

 Similar to noise measurement

12-bit
Wilkinson




Noise level
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ADC counts
ADC counts

Channel

Similar level of noise in the two chips

No correlation between the two chips, hence the noise is
not correlated to the chip design




Noise level
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Measurements on SPIROC1

« Simpler setup than before
— no automated measurement

 Signal injected manually varying input charge
or internal gain

* On SPIROCH1 it is possible to probe internal
points in the chip

— the signal after each component is measured at
the oscilloscope

« Study of pre-amplifier, fast shaper and slow
shaper
— raise time, length, value of maximum
— focus on fast shaper




Linearity of fast shaper

. Galn s fixed (200fF)

* Value and time of maximum of the output from
FS as function of injected charge
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V404

Fast shaper

* Now fixed charge (100fC)
« Same measurements changing internal gain

180
160
140
> B
E [
120

100

80

Ch4

the time at which it is reached

| | | | 1 | 1 1 1 | | | | | | | | | | | | | | | | | 1 1 1 |
200 400 600 800 1000 1200 1400 1600
Gain (en fF )

140

130

120

110

100

90

—

| 1 | | | | | | | | | | | | | 1 | | | 1 | | | | 1 | | | | 1 |
0 200 400 600 800 1000 1200 1400 1600
Gain ( en fF )

Expected 1/gain behavior in both for both maximum and




s

@;ﬂt Conclusion and outlook

Important experience for future performance
studies

ADC is working correctly once connected to
fast pc and BG is monitored
— Need to test in power pulsing mode

Band gap need to be stabilised

The full acquisition with SPIROC2 chip still
need some debugging

— difficult due to lack of internal probe

More test will be performed on analog part of
the chip to fully characterise all components
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Gaussianess of signal
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 When changing voltage, a small tail appears
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— Larger for channels with higher mean

— |dentical for both channels
— Not at all voltages




