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Outline

> Recap

> Signals from single channels

> Mapping - pixels to Samtec pins
> Position scan of pads

> Characterisation of Light sources
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Recap from previous presentation (on 12/3/2025)
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Detector assembling and integration
Electrical tests

Set up, electrical circuit and instruments
Light signal from 1024 Anode pads

Efficiency ~5-8 % (SPE)
Average signal amplitude: ~-3 mv ===
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Recap from previous presentation (on 12/3/2025)

PC L[]
% Rieak ~ 0.25 GQ

PC -200V
o WEEE i L T———
" _RM_CF_O_S_GE (EeEE L)) | e =
leak ~ U. ’
ol [/ S [ ] £
: e}
Rieak~ 1.2 GQ
oe— —— — —

PC ® Riw~ 330 GQ

M L111LLLLL
“ i,

-200V
2.5mm 5MQ
A
\ 3IMQ
' k(/ '

~ 380 GQ

A e —— — 8 Ry~ 380 GI)

v Detector assembling and integration

v Electrical tests

v Set up, electrical circuit and instruments
v Light signal from 1024 Anode pads

backplane largely improved

v As a result, signals with reasonable amplitudes can be
observed now

Average sighal amplituae: ~=o mv
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Signals from single pads

Bread-board arrangement (for 32 pads)

> p-coaxial flat cables
- one side has Samtec connector compatible with HRPPD backplane samtec
- other side soldered to SMA connectors on bread-board

32 pads connected to bread-board

ERCD-020-40.00-TEU-TED-1-D
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Signals from single pads

HV bias: -200_-700_-200_-700_-30 V @ XoX_NoX_XoN_NoN_PC Dark signals - Threshold -8 mV

n 700; " Pin #29 (DO bottom)
.................. RS, -
E 600?

____________________________________ W §

_ S slope = -0.0256 mV

ANOV/ A\ - S <a>=39mV
N T g 9.9 00
] ok ] / 4i / A F!. \ ]‘I[{ 17 E—
20 mV/div 0:'0;20'40"‘60'80. 100 120 140

Pulse height [mV]

Dark signals (50k events accumulated)
Correct fitting has to be implemented

« Threshold -8 mV using a Polya function

* <amplitude> ~ -39 mV
* Fastrising edge of <1 ns
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Mapping - pixel to Samtec pin Rear End View

A0 (Measured) DO (Measured)

3727 (33| 2 |19 |14|11]| 9 ? |27|33|23|19|14|11] 9
o 34]39]29/24/20|13| 3 |10 34| 72 |29|24|20|13| 3 |10
= 13040 |31 (2117 |7 | 4 | 1 30| 72 |31|21|17| 7| 4|2

38 (2832|2272 |8 |12] 2 38|28|32|22|18| 8 |12 ? ,

212 8 |18|22|32|28(38|| [[2[12] 8 |18|22]32[28]38 SRS

g 17 | 2131|4037 114|7]|17|21| ? | 40|37
g 10| 3 (13|20 |24 |29 |39 |34 10| 3 |13|20|24|29| ? |34

9 |11|14 |19 |23|30|27 |33 9 | 11|14 ]19|23|30|27|33

Pads where the Signals are NOT found are marked by “?”
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Mapping - pixel to Samtec pin Rear End View

A0 (Measured) DO (Measured)
37 |27|33| 2 |19 |14 |11 9 7 |27/33|23 (19|14 |11] 9
o 343929 24/20|13 ) 3 | 10 34| 7 |29|24|20]13] 3 |10
E130(40(31]21]17] 7 | 4 | 1 30| 7 |31|21[17] 7| 4|2
38|28(32(22] 2 | 8 [12] 2 38|28(32|22|18| 8 |12 ? |
2128 [18]22|32(28]38| | [[2 [12| 8 |18|22|32]28 38 -
g 17 | 21| 31 | 40| 37 1|47 |17]21| 2 |40|37 8327130123119 | 9 |11 1
Of 10| 3 |1320|24|29 |39 |34 10| 3 [13]20|24|29| 2 |34 34139|29)24)120 | 13| 3 |10
9 | 11|14 |19 |23 |30|27 33 9 [ 11|14 |19 |23|30|27|33 S VN i e e R

3828(32|22|18 | 8 |12 2

Pads where the Signals are NOT found are marked by “?" a5 T35 g 18] 22 | 32 | 28|38

From two Gerber = .y .
files: 213 0]3

* Anode pads to 10| 3 |13 |20 24 |29 |39 |34

RO pads 9 | 1114 (19|23 |30 27|33

* Backplane
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Mapping - pixel to Samtec pin Rear End View

A0 (Measured) DO (Measured)
37127133 2 [19]14 11| 9 2 127133|23[19|14 11| 9
8_ 3413929242013 | 3 |10 34| ? (29242013 | 3 |10
I_3040312117741 30?2 |31(29|17| 7 | 4 | ?
381283222 ? | 8|12 2 38128322218 8 |12 | ? , -
—— G (bottom)
2 112 | 8 |18 (22|32 |28 |38 2 (12| 8 (18223228 |38
E 17 | 21 | 31| 40 | 37 114|7|17]21] 2 |40]|37 83|27)30]23|19 ) 9 11| 1
Of 10| 3 |1320|24|29 |39 |34 10| 3 [13|20|24|29]| 2 |34 3439|2924/ 20 13| 3 |10
9 | 11|14 |19 |23|30]|27 33 9 |11]14|19]23|30|27 |33 87140 3121 /17| 7 | 4 14
38281322218 | 8 |12 | 2
Pads where the Signals are NOT found are marked by “?" a5 T35 g 18] 22 | 32 | 28|38
From two Gerber = iy -
Measured Mapping Bottom (4x8) fully files: 21| 20)E
. . . . 10| 3 |13 120|124 | 29 |39|34
compatible with Mapping produced from Anode pads to
, RO pads 9 | 11|14 |19| 23 |30 |27 |33
Gerber files. NOT the case for Top (4x8). * Backplane
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Average amplitude [mV]

Position scan of pixels

Ycentre = 91 5
~2 mm light spot

Position scan of pixels (DO Bottom) using light

* Average amplitude (~ 2k events) vs. position
* Inastep of 0.5 mm

+ -200_-700_-200-700_-30V
+ Lightintensity 2.0 (<n.p.e.> ~7)
+ Trigger on Laser sync pulse (1.2 Vrys) of rate 1.0 kHz

300
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Horizontal coordinates [mm]

Observed Pitch 3-3.50 mm
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Position scan of pixels

Ycentre = 91 5
~2 mm light spot

Position scan of pixels (DO Bottom) using light

* Average amplitude (~ 2k events) vs. position
* Inastep of 0.5 mm

+ -200_-700_-200-700_-30V

+ Lightintensity 2.0 (<n.p.e.> ~7)

+ Trigger on Laser sync pulse (1.2 Vrys) of rate 1.0 kHz

Position scan of pixels (DO Bottom) using light
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L atera | Cha rg e Sp reg d * Average amplitude (~ 2k events) vs. position

* Inastep of 0.5 mm
+ -200_-700_-200-700_-30V
+ Trigger on Laser sync pulse (1.2 Vrwus) of rate 1.0 kHz
Laser Intensity 2.0 (n.p.e ~7)

. o q Laser Intensity 3.5
Position scan of pixels (DO Bottom) using light ocusing lens mounte n.p.e. ~7
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Average amplitude [mV]

Lateral charge spread

Laser Intensity 2.0

Position scan of pixels (DO Bottom) using light
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60% on the Pad
40% on adjacent pads

Average amplitude [mV]

* Average amplitude (~ 2k events) vs. position
* Inastep of 0.5 mm

+ -200_-700_-200-700_-30 V
+ Trigger on Laser sync pulse (1.2 Vrwus) of rate 1.0 kHz

- Focusing lens mounted

Laser Intensity 3.5

n.p.e. ~7
™ ‘ T T T T ‘ T ‘ T ‘ T T ‘ ]
220 — Y ppire = 93.5 mm .
: Samtec Pin # n
[ <1 mm light spot ! -
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Horizontal coordinates [mm]

80% on the Pad
20% on adjacent pads
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Characterisation of light sources

Optical Power Meter with Console

> Pulsed Laser (SPE measurement)
> 405 nm (Picoquant)

> Continuous LED (Ageing tests)
-~ M405F3 (Thorlabs)

UpLED driver

Power measurement of light sources

M405F3
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Power [nW]

Pulsed laser

Pulsed Laser at internal trigger mode
Fixed Intensity 1.7 (npe ~ 1.6)

Pulsed laser 405 nm: Power vs frequency of internal trigger
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Pulsed laser 405 nm: Ratio of measured over calculated power

Measured Power is factor ~ 1.5 more
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Pulsed laser

IAnodic, 32 pads from AO bottom [nA]

* Anodic Currents from 32 pads (A0 Bottom) measured by

* Purpose: to have control on Anodic current/Gain as a

—_
o
o

10

keithley as a function of external trigger pulse rate

function of known input pulse rate;

HV bias: -200_-700_-200_-700_-30 V @ XoX_NoX_XoN_NoN_PC
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n.p.e. ~ 1.6 for intensity 1.7

Fixed laser intensity 1.7
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Pulsed laser

IAnod‘lc, 32 pads from AO bottom [nA]

* Anodic Currents from 32 pads (A0 Top) measured by
keithley as a function of external trigger pulse rate

* Purpose: to have control on Anodic current/Gain as a

function of known input pulse rate;

HV bias: -200_-700_-200_-700_-30 V @ XoX_NoX_XoN_NoN_PC

Anodic current from 32 pads vs. rate of laser trigger pulse .
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Continuous LED

+ LED M405F3; Fibre: 400 pm core, 0.39 NA
* Minimum Isgr of LED for enough forward bias is 16 mA

LED M405F3 Thorlabs - Power as a function of current Power ratio - direct mount/fibre mount vs. LED SET current
5 10 ; 27 :
x - .
LED mount N 26 —
. o Direct — _
! Viafibre | | 25 .
L S
_— = - s
1 ~ E B
2.4 W
| 2.3 — P -
. B Ratio is constant within 4 % ]
02l ]
107 L _
0 50 100 150 200 250 300 350 400 21 20 40 60 80 100 120 140 160 180 200
lser [MA] | ser of LED [mA]

+ Direct mount was measured in order to understanding the power meter
* Reduction in power with fibre is compatible with fibre dimension
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Continuous LED

+ LED M405F3; Fibre: 400 pm core, 0.39 NA
* Minimum Isgr of LED for enough forward bias is 16 mA

LED M405F3 Thorlabs - Power as a function of current Power ratio - direct mount/fibre mount vs. LED SET current
g 6.0, ~10f¢  *7 ]
< 0 _
LED mount | 26 —
. o Direct — _
! Viafibre | | 25 .
L S
_— = - s
1 ~ E B
2.4 ] _
] 2.3 S O . ]
. B Ratio is constant within 4 % ]
02l ]
10" 0.1, ~10™ N ]
0 50 100 150 200 250 300 350 400 21 20 40 60 80 100 120 140 160 180 200
lser [MA] | ser of LED [mA]

Photon flux [s7]

We will use ND filters for further reduction of photon flux
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Summary

> Mechanical contacts between HRPPD and backplane improved- we can see
signals/measure currents from a single Anode pad or a group of 32 pads.

> Mapping of Anode pixels to Samtec pins are performed - top (4 x 8) NOT compatible with
Gerber files.

> Horizontal and vertical position scans of pixels performed. Measured pixel pitch is
compatible with the design.

> Characterisation of light sources in terms of power/photon flux started and ongoing.
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Summary

> Mechanical contacts between HRPPD and backplane improved- we can see
signals/measure currents from a single Anode pad or a group of 32 pads.

> Mapping of Anode pixels to Samtec pins are performed - top (4 x 8) NOT compatible with
Gerber files.

> Horizontal and vertical position scans of pixels performed. Measured pixel pitch is
compatible with the design.

> Characterisation of light sources in terms of power/photon flux started and ongoing.

Thank you!
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Signals from single pads

o
o

HV bias: -200 -700 -200 -700 -30 V@ XoX NoX XoN_NoN_PC Light signals - Intensity 1.7
45(,%_ Pin #29 (DO bottom)
n =
kS 4005—
g N3 slope = -0.0170 mV"’
V S . <a> =59 mV
w
- / o ) 200;
N\ 150 —
3ns -6ns 4ns 2ns 0bs 2ns 4ns 100;
50 mV/div 3

o

20nn

: . Pulse height [mV]
Light signals (50k events accumulated)

Correct fitting has to be implemented

+ Triggering on Laser sync pulse (1.2 Vrus; 600 Hz) _ _
using a Polya function

* Intensity: 1.7
* <amplitude> ~ -59 mV
* <n.p.e>~16

HRPPD Ageing Studies - Global Meet - 9 April 2025 Jinky Agarwala - INFN



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

