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- to fix panels




SciFi Measurement
To do - LED Driver Jig

Need extension for
power cable (>3 m) (12 V)
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Setup done at @UoS, Korea
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SciFi Measurement
To do

« Writing instructions & log for SciFi measurements.

LINK : Instruction Log
Instruction will include setup specification, hardware & software setting (HERA), data taking & analysis
Log is for recording measurements for each programs, each fibers, at each distance.

* Measurements to do — Attenuation Length Measurement (SCSF-78, 3.0 m)

- Setup Stability Test
Measure 10 times in same condition — same fiber, same position, same LED amplitude

- Reproductivity Test
Reproduce & compare attenuation length measurement results done in Korea.

Measure attenuation length of same fiber several (~5) times, measure fluctuation.

- Measure Samples (Single Cladding, Double Cladding) (Short & Long Attenuation component)

- Extend Setup for longer fibers — 3.8m, 4.5m, 5.5m (?)

» Effective Speed Measurement, Timing (?)

Seoyun Jang, 02. 11.



https://docs.google.com/document/d/1x0eYJw8MjpRM_b48BQQrSMbhCkOZBQIApJXQgbmwWwg/edit?tab=t.0
https://docs.google.com/spreadsheets/d/1ZuP1PjdodrcFx-EMLVYNJFkwURYuHiAY4tL64XYCoAI/edit?gid=0#gid=0

SiPM Working Test

Hardware Setup

a~ Electrical and optical characteristics (Typ. Ta=25 °C, Vover=2.7 V, unless otherwise noted)

514160/514161 514160/514161 S14160/514161 .
Parameter Symbol —3050H;‘:—D4, -08 —4050{15—06 —6050115—04 unit
Spectral response range A 270 to 900 nm
S 14 ]_ 6 1 -3050H S-04 Peak sensitivity wavelength Ap 450 nm
Photon detection efficiency at Ap** PDE 50 Y
Breakdown voltage VBR 38 \
r Recommended operating voltage** Vop VBR + 2.7 v
| Vop variation between Typ. } 0.1 v
| channels in one product*® Max. 0.2
Typ. 0.6 11 25
< Dark current Max. Io 18 l| 33 I 75 HA
— Y Crosstalk probability - 7 [
e Terminal capacitance Ct 500 [ 900 [ 2000 pF
o Gain M 2.5 x 10° -
A Temperature coefficient of
Iz reooﬁ'lemended reverse voltage ATvop M mv/°C
*3: Photon detection efficiency does not include crosstalk and afterpulses.

VA VAV

TERRARS
N L

*4: Refer to the data attached for each product.
*5: The parameter is for the S14161 series (multichannel type)

SRR R RN

; ‘

ROHDE&SCHWARZ

5008V 224.4mA\
5008V 224.3 mn]
2788 vsw.n:émgu'u mH
‘ 12.050V __408.8 mA
+5V,~225 mA o



https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/s14160_s14161_series_kapd1064e.pdf

SiPM Working Test

Dark Count Measure

Oscilloscope
intrinsic noise
~2.1 mV

No connection )
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6.00398 mV
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114mv 134 mV 154 mV 174 mV
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Peak height

Measurement Mooy, |  Corent |  Mean |  Mn | Mo | Range(MacMin) | StdDev | Count |
- @ Vp-p2) 5.627 mV 6.00398 mV 3330mV 11412 mV 8.083 mV 1.01826 mV 12
Histogram
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SiPM Working Test

Threshold vs Frequency

_2
Threshold (mV)

Mechanism of measuring peak and threshold is different,
small discrepancy on left tail of histogram

40.5 V, thr=-2~-13 mV
No Source

1 mV step,
Steep decrease at -9 mV
Plots on Backup

7 mV threshold

836 mV 104 mV
SU2IO T <



SiPM Working Test
Am-241 Source Test

dlanios TECHNOLOGIES | =

A~~~ 500 MHz \°I|500c:mv \@@

al
250 us -200 ps -150 us -1.00 us -500 s X 150 us

(¥ Results: Measurements (Measure All Edges)
Measurement | Cument | Mean | Min | [ | Range (Max-Min) |  Std Dev
@ VppR) 83655 mV 83655 mV 836.55mV’ 83655 mV 00V 00V

e ht Infiniium : Thursday, January

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help z:uwummgs — X

0GSa/s [[100 kpts _I"|150.0 mv \@@
o<

40.5V, Am-241
800 mV, 600 mV clear signal

al
-2.50 ps -2.00 ps -150 us -1.00 us -500 ns X 500 ns 150 us

| @500 ns/  ARCJo.0s XO>®T <ol

(¥ Results: Measurements (Measure All Edges)

Measurement || Mean | Min | M; | Range (Max-Min) | StdDev | Count |
@ Vppl 52773 mV. 34602 mV 16432 mV/ 52773 mV 36341 mV 25697 mV 2




SiPM Working Test
LED Driver Test

3D-Printed Jig btw LED & SiPM

- Signal from SiPM

5.1 mV 851 mV 105 mV 125 m'



https://www.caen.it/products/sp5601/

SIPM Working Test
LED Driver Amplitude vs Signal

Average Signal (mV)

Fig. 8.4: Photons versus LED Amplitude (@2 kHz)

From SP5601 Spec. Sheet

39.5 V, LED Driver

A LED Amplitude 4~6
Amolitude Y-aixis : Average of signal height

Why does signal increase logarithmic?...
# of photon increases linearly for LED amplitude...

LT
131.36 mV 124.627 mV 9531 mV 160.78 mV 6547 mV



Backup



Frame Setup
3D-printed jigs

« List & Order frame for setup (Done)
Order lists : https://drive.google.com/file/d/1pRRCbUB6zIsG Dazbil6ydLXdZAahnC3/view?usp=sharing

3D printed jigs

LED to SciFi SciFi to SiPM

Soft material (sponge, foam, ...)

Hold and aligns fiber with LED driver,
while the driver moving on rail.

_n Jangl 02_ 11.



https://drive.google.com/file/d/1pRRCbUB6zlsG_Dazbil6ydLXdZAahnC3/view?usp=sharing

Setup at UoS
SP5600E, LED on rail

LED Driver moving Lo s )
0\ through rail -F v X103 Entries 301560 3
- . i g - "qﬁ ; % 10 Mean 2649 ._"4-'5?_<1O expo fit (y = exp[a + b x])
D1 S ‘ =4 = A = E i Blo T g F a =81513
) » S — 4 b =-1.8463e-03
| b w 8_7 8 E Att;en‘:iﬂ.?g [mm]
<3.5
o 3 [T
a || 25 T
L | . 2 -~
2- |1
ik 15
PERA X F |
0 5 10 = Y 180 900
50 100 150 200
ADC [arb] Distance [cm]

Preliminary Results (SCSF-78), measured on UoS setup.

Seoyun Jang, 02. 11. m



Fiber Polishing

Instruction

Please wear GLOVES on all process. (Latex, Silicon, ...)

0. Align & grip 3~4 fibers near 1cm point from the edge.

1. Grind fibers on 400 grit sandpaper, until they become flat. (~1 min.)

X

Grind fibers drawing 8 or O shape, to make edge of fibers perpendicular

2. Grind fibers on polishing films, 5 ym -> 3 ym -> 1 um. (each ~2 min.)

Spray ethanol on polishing films before grinding, and clean up fiber with ethanol swab after
each process.

This helps eliminating grinded particles of fibers on them.

Ethanol
Seoyun Jang, 02. 11.




Fiber Polishing
SC & DC

Seoyun Jang, 02. 11.




SP5600E Working Test L CAEN

Hardware Setup | EROE I

Dlgltlzer
DT5720 j

SiPM x2

: LED Driver | s13360-1350CS
. | sPM == 25001
B $13360-1350CS :

Seoyun Jang, 02. 11.



https://hamamatsu.su/files/uploads/pdf/3_mppc/s13360_1325_3025_6025_1350_3050_6050_1375_3075_6075_cs_pe_kapd1052e.pdf
https://www.caen.it/products/sp5601/
https://www.caen.it/products/sp5600e/
https://www.caen.it/products/dt5720/
https://hamamatsu.su/files/uploads/pdf/3_mppc/s13360_1325_3025_6025_1350_3050_6050_1375_3075_6075_cs_pe_kapd1052e.pdf

SP5600E Working Test

Gain vs Bias Voltage

SiPM #1, (Vzp= 53 V), AADC vs Voltage

= S13360-1350CS
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500{— Overvoltage (V)
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545 54 545 55 55.5 56 From spec. sheet (link)
Bias Voltage [V]
‘§ s00E- Entries 200080
° o F Mean 6085.23
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1400—
1200;
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https://hamamatsu.su/files/uploads/pdf/3_mppc/s13360_1325_3025_6025_1350_3050_6050_1375_3075_6075_cs_pe_kapd1052e.pdf

SP5600E Working Test

Threshold vs Frequency

SiPM #1, 53.0V ~ 56.0 V, 2mV interval

~ —
T -
X,
& 10°E
c =
) -
=) _
o
5 -
L 10 =
1=
- Pedestal
B ’§105; Entries 700840
o E Mean 3.49
107 ol StdDev  36.12
- ok SiPM #2
10% - Dark Current
— 102§
-3 |_ | 10%—
107 520 =20 g
Threshold [mV] AT 111 5. Y
200 0 200 400 600 800 1000 1200

intADC

Seoyun Jang, 02. 11.




SiPM Working Test

Threshold vs Frequency

Keysight Infiniium : Wednesday, February 5, 2025 18:01:41

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help 2/5'25 EEHNULUGIES

Keysight Infiniium : Wednesday, February 025 4
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oo mvy 0.0 v Y ‘_5 A @177 hisy BEES[71.0 hits [ _” &<

thr : -2 mV (1min)
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[TF) Results: Measurements (Measure All Edges)
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thr : -3 mV (1min)

‘seaw CNTTY |seaw auw

! s NI .
-T30 WV 1.27 mV 3.27 mV 527 mV 727 mV 927 mV 1n3mv 133mv 153 mV 173 mV

@ 5500nsy [ARC|o.0s 0@ T <1

[TF) Results: Measurements (Measure All Edges)

PobE LT RS

| [ | Range (Max-Min) |  StdDev | Count |

Measurement. | Cument | Mean

Measurement. | Cument | Mean | Min | Max | Range (Max-Min) | StdDev | Count |

@ Vp-pl2) 5627 mV 6.00398 mV 3.330 mv 11412 mV 8083 mV 101826 mV 12127

@ Vp-pl2) 5975 mV 621031 mV 3846 mV 14700 mV 10.854 mV/ 908.27 yV 12222

ight Infiniium : Wednesday, February 5,
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() Results: Measurements (Measure All Edges)
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Measurement | Cument | Mean i Max | Range (Max-Min) | StdDev | Count |

Measurement | Cument | Mean | Min | Range (Max-Min) |  StdDev | Count |

® Vp-pl2) 7124 mV 6.90176 mV. 11876 mV. 7777 mV 879.47 WV 12283

® Vp-pl2) 8420 mV 7.60314 mV. 45616 mV. 10454 mV. 889.85 )V 12125




SiPM Working Test

Threshold vs Frequency

ght Infiniium : Wedn
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(%) Results: Measurements (Measure All Edges)
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220wV 178 mV 378 mV 5.78 mV 9.78 mv 1.8 mv 138my 158 my 178mv

m =er E\zo.o Gsa/s [10.0kpts || P~ ~~Als00 mrz | @ TL|7.000 mv |@@
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|seaw |ednuan lseaw awnl

! - a1 .
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V(@ T RIOE® 5 < ¢

(%) Results: Measurements (Measure All Edges)
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Measurement | Cument | Mean | Min | [ | Range (Max-Min) | Std Dev

Measurement | Cument | Mean | Min | [ | Range (Max-Min) | Std Dev

e Vpp2) 9252 mv 849482 mV 5.754 mV. 13.805 mV. 8051 mV 887.01 uV

e Vpp2) 8293 mv 949890 mV 6.249 mV. 14458 mV’ 8209 mV 863.00 V'
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2/5/2025 TECHNOLOG

Keysight Infiniium : Wednesday, February

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help 2/5/2025 ECHNGLDGES —

I ~~~~Als00 mrz | @ TL|s8.000 mv |@@

.0 mv/ [ p.ov YVIOIX]| @ 5.0 nits/ FRE [72.0 nits (VUOIRI@® < 2 |

= o hbsaitl

@000y [A]00s KO ® T <a

. Measurements (Measure All Edges)

133mv 333mv 533mv 733 mv 9.3 mv M3 my 133 myv 153 mv 173 myv 193 mv

I P~ ~~Als00 mrz | @ TLfs.000 mv |@@
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= kil m il
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@000y [A]00s KO ® T <a

(%) Results: Measurements (Measure All Edges)
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Measurement | Cument | Mean | Min | [ | Range (Max-Min) | Std Dev

Measurement | Cument | Mean | Min | [ | Range (Max-Min) | Std Dev

e Vpp2) 9.906 mV 102189 mV 7345 mV 15311 mV. 7.967 mv 860.10 uV

8968 mV 113502 mv' 8430 mv 15301 mV’ 6871 mV 890.67 uV




SiPM Working Test

Threshold vs Frequency

ght Infiniium : Wednesday, February
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thr : -11 mV (0.5min)

i “UH |

738mV 938 mV 114mv 134 mV 154 mV 174 mV 194 mV 234 mV 254 mV

@G0y (NJoos [KOZ @7 < o

() Results: Measurements (Measure All Edges)

Seal (@A lseaw awi

=t i
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Measurement | Cument | Mean | Min | Max | Range (Max-Min) | StdDev | Count |

Measurement | Cument | Mean | Min | Max | Range (Max-Min) | StdDev | Count |

@ Vp-p2) 12,066 mV. 12.3025 mV 9790 mV 18578 mV 8780 mV 9118wV 724

@ Vp-p2) 12519 mV. 13.2443 mV 11.023 mV. 23731 mV. 12709 mV 11634 mV 172
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(B Results: Measurements (Measure All Edges)
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128mV 133mV 138mV 143mv 148mV X 158mV 163 mV 168 mV 173 mv 178 mV

0.0

1l

| Range (Max-Min) |  StdDev [ Count |

Measurement | Cument | = | Min | Max

@ Vp-p(2) 14500 mV. 126513 mV 11.686 mV. 23974 mV. 12287 mV 1.8448 mV. 39

Measurement [ | Mean [ Min [ Max | Range (Max-Min) |  StdDev [ Count |
© Vp-p(2) 14637 mV' 15.090 mV' 14.553 mV 16.112 mV' 1.560 mV 557 uV 7
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Results: Measurements (Measure All Edges) easurements (Measure All Edges) (% Results: Measurements (Measure All Edges)
Measurement Current lean | [ | | Range (Max-Min) | Std Dev Count Current Mean [ Max | Range (Max-Min) | Std Dev Count Measurement Current Mean [ | Max | Range (Max-Min) | Std Dev Count_|
Vp-p) 65324 mV 70.1689 mV 53524 mV’ 100.936 mV/ 47413 m) 600741 mV 10062 13136 mV. 124.627 mV 9531 mV 160.78 mV. 6547 mV 87321 mV 10185 Vp-p) 248232 mV 241.625 mV 202031 mV 289849 mV 87819 mV 12.3046 mV/ 10149
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Current. Mean | Min [ | Range (Max-Min) | StdDev | Count [ — I Min Max [ Range (Max-Min) | Std Dev Count
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