Qpix board testing.




Even though, we interpret results in the
slides before we want to understand
how actually DAC setting works in this
circuit and its relation to the
replenished charge.




UPenn Board testing
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Single channel calibration

To see the replenishment count for longer range
of DAC setting i ran channel 8 separately.

charge removed per replenishment.
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Fig: Charge removed per replenishmenshment(Y-axis) sampled
over 200us. DAC value(X-axis).
Charge removed per replenishment= 100fC/Mean counts.

Mean counts (Channel 8)

Channel 8: Mean counts vs DAC (1 STD)
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Fig:Single channel calibration(channel8).




replenishment_charge_per_reset
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Fig: Charge removed per replenishmenshment(Y-axis)
sampled over 200us. DAC value(X-axis).

Charge removed per replenishment= 100fC/Mean
counts.

Current calibration for channel 15.
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Counts vs DAC setting (error bars = std)
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For the same DAC value we are getting almost similar results from 30 to 23( |
was changing dac value from 31 to 12) for all channels (top right figure) . But
after that for same dac value the number of hits increases from channel 8 to
15(which is suppose to be the same). Except for the channel 9, which had very
small count numbers. Which i figure out and also figure out why some channels o0+
were not working.
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Lower right figure.
Timing

signal(200us), Channel 9 replenishment pulses.

Channel 9 replenishment pulse node was at potential higher than it was
supposed to be. That was the reason it was giving me lower value of count. For
the same reason some channels were not responding. Now part is solved.
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Why the hit counts increases across channels for same DAC setting?

| started calibrating from DAC value 12 and increased. Andi ‘
observed the same behavior the counts for the channels are E — TF@ 7eomv )

increasing for same DAC values. But when i observed in A Wirlg_/
oscilloscope after it started calibration for Channel 11. It was [ e——_ s 8¢ oc_| .

BWLimit

sending current pulse every 1.25 minutes and the counting of
the replenishment pulses was not finished yet. | am guessing if
the time for counting of the pulse takes longer than 1.25
minutes the new replenishment pulses from new current pulse

will append to the old calibration pulse data and adds up. This | |verEDwy
Coarse
is what i am guessing. And i observed more than 3 current ‘ —

pulses while counting the replenishment pulses for channel 11.

2 = 100V

Asserting calibration pulse sequence on cal_controll,2 and RST_EXT1,2.
Trial: 1 of 4
Channel 8 counts are: 501
Channel 9 counts are: 488
Channel 10 counts are: 1205

Channel 11 counts are: 3514 . . . .
sl el e Timing signal(200us), Channel 11 replenishment
pulses.

Output In the terminal.




Channel 14 single channel test.

Calibration was done for channel 14 but after DAC value 11
i started seeing same 1.25 min current pulses which
increased error bars. Data for this measurement is here
https://docs.google.com/spreadsheets/d/1JoktEru9bYqg2cu
ybl7ulPPKaaasVaRy-/edit?usp=sharing&ouid=1173526055
77189716216&rtpof=true&sd=true .

| am also trying to find where this periodic current pulses
are coming from in the farmware. | am not finding anything
related to time period 1.25 minutes.

Why we are seeing periodic pulses of current?
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Channel 14: DAC vs Charge per Replenishment (error bars = propagated std)
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Timing signal.
| set sampling time for 200uS in the
program run_python.py. But in

Additionally, | am seeing dense
replenishment pulses even after
200uS window(figure in right). But we
are only counting replenishment
pulses for 200uS. Is there any specific
reason for that ? Or should | change
this time to time which includes all
the replenishment pulses.
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Procedure | followed.

1)Power Setup:
-3V, +5V, GND to the Chip Board
+6V, GND to the ZTurn Board

Average current draws:
-3V (0.017A), +5V (0.044), +6V (L13A)

2) Ethernet interface

ifconfig eth0 192.168.200.33

3) initialization program

init.py

4) Calibration program

run_calibration.py

To change or specify the channels to be calibrated, | used channels_in_use.csv.



https://www.google.com/url?q=http://init.py&sa=D&source=editors&ust=1769985931984202&usg=AOvVaw0e03YjqV3o5esvjKnUnGwI




Initial test results.




times but the program was
stopping while running for them.
So, | skipped those two channels.
For lower DAC setting i was
getting multiple counts of resets
for every channels(can be

Mean hits per trial (4 trials)

observed in plot). So i had to stop ]
at DAC setting 13. Not sure we 01

should be getting this many
replenishment.

Calibration for multiple channels.

Calibration: mean hits vs DAC (error bars = std)

Channel 10 and channel 13 were -
not responding. | tried multiple !
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Figure: Calibration for 6 C-gain channels. Number of replenishment vs DAC

value. Four trials for each points were taken and Error bars are basically their

std.




This is output from in the terminal and it also shows how each steps takes one after another

Asserting master logic reset... done.
Replenishment clocks on.
Asserting calibration pulse sequence on cal_controll,2 and RST_EXT1, 2.
Trials 2 ot 2
Channel 9 counts are: 77
Channel 11 counts are: 88
Channel 12 counts are: 75
Channel 14 counts are: 83
Channel 15 counts are: 89
Asserting master logic reset... done.
Replenishment clocks on.
Asserting calibration pulse sequence on cal_controll,2 and RST_EXT1, 2.
Trial: 2 of 2
Channel 9 counts are: 77
Channel 11 counts are: 90
Channel 12 counts are: 74
Channel 14 counts are: 80

Channel 15 counts are: 83
Asserting master logic reset... done.




Sampling_function.py inside this program it resets the dac after each trial which means triall>
ch8, ch9

startup() # system reset: note this turns ext clock off.
for j in range(trials_num):
if external_clock: set_ext_clock(1l) #clock back on!!
else: set_ext_clock(0)
if cal_pulse: calibration_pulse() #if calibrating, assert calibration sequence
if sampling: sample_pulse() #if sampling, assert sampling sequence
print("\tTrial: " , j+1 , " of " , trials_num)
trial_counts, trial_timestamps = sample_working_channels() #sample
all_counts.append(trial_counts)
all_timestamps.append(trial_timestamps)
startup() #important: this deasserts the calibration or sampling sequence
return all_counts, all_timestamps




