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Sincrotrone
Trieste

OFE tech specifications:

- low-voltage noise JFET-input stage

- Power supply
- High Gain Bandwidth Product
- High Bandwidth

- Slew Rate
- Operating Temperature Range

- Low-Input Offset Voltage

- Low-Input Bias Current

- Low-Input Voltage Noise
- Input noise current

- High-Output Current

- Output voltage range

- Optical power sensitivity
- Optical power range

Optical Front End

General Technical specifications

-5V to +5V
1.6 GHz

275 MHz
700 V/us
—40-C to 85°C
+250 A%

2 pA

4.8 nV/VHz
1.8 pA/VHz
70 mA
Oto-4.5V
1nW

1nW - 60uW

Si Photo Diode (PD) Hamamatsu S1226-44BQ

- Photo sensitivity area

- Operating temperature

- Spectral response range

- Peak sensitivity wavelength
- Photosensitivity

- Dark current

- Terminal capacitance
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3.6 x3.6 mm

-20to +60 deg. C
190 to 1000 nm

720 nm
0.36 A/W
10 pA
500 pF
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Avalanche Si Photo diode (APD) Hamamatsu S5544

- Photo sensitivity area

- Operating temperature

- Spectral response range

- Peak sensitivity wavelength
- Photosensitivity

- Dark current

- Terminal capacitance

- Break down voltage

Power Supply
- Main power supply (BE)
- Main current max

- Bias High Voltage (BE)

- Internal Bias High Voltage

Mechanical specifications

- Aluminum milled unibody case
- Mechanical dimension

- Weight
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fi 3.0 mm

-20 to +60 deg. C
200 to 1000 nm
620 nm

0.42 A/W

Typ 1 nA max 30 nA
120 pF

typ 150V max 200V

-5V / +5V

-100mA / +200 mA

0V to max +200V

must be software limited to +150V
0V to max +200V

19 inch 1U rack mount case
W-483mm H-88mm D-50mm
1934.35g
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o OFE IC specifications o
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OPA657 1.6-GHz, Low-Noise, FET-Input Trans Impedance Amplifire

Features:

O
¢ High Gain Bandwidth Product: 1.6 GHz NC | 1 8] NC
° H|gh Bandwidth 275 MHz Inverting Input | 2 - 7 +Vg
* Slew Rate 7000\//“‘5 o Noninverting Input | 3 + 6 | Output
e Operating Temperature Range: -40° Cto85 C v. [a 51 e
e Low-Input Offset Voltage: +250 uv ®
e Low-Input Bias Current: 2 pA
¢ Low-Input Voltage Noise: 4.8 nV/VHz
e Low input noise current of 1.8 pA/VHz
e High-Output Current: 70 mA
Supply voltage:
*+5VvVDC
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OFE Photo detector Characteristics
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SiPD - HAM $1226-44BQ Characteristics: p Ypnp = 17
— 2 2
- Active Area of photo diode 3.6 x 3.6 mm Area =a (Cm )
- Reverse bias voltage 5V W
- Wave length 190 to 1000nm peak 720nm 0, =
iy P Area
- Photo sensitivity - 0.36A/W
- Dark current Id 10pA SiPD Id 5uA = 107.25uW of optical power
- Cd 500pF
- (Typ. Ta=25 °C)
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OFE Photo detector Characteristics -

SiAPD - HAM S5344 Characteristics:
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Active Area of photo diode fi 3mm
Breakdown voltage 150V Id 100uA

Wave length 200 to 1000nm peak 620nm 0. =
Photo sensitivity - 0.42A/W p
Dark current Id 1nA

Cd 120pF

PHOTO SENSITIVITY (A/W)
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p YPhD W
Area = nr?(cm?)
/%4

Area

SiAPD Id 5uA = 168.36uW of optical power

=25° Typ. 1=650
i (Typ. Ta=25 °C) 103 (Typ nm)
-20 °C
A
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P d 2 Z ¥ L
c 20°C 77 7
8 PN
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Electrical schematic
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Opto - Electrical test

( LSO emission ) (WLS absorption) WLS emission

o Sensitivity

700 nm
Teset source Teset source
The light wave length specter expected from scintillator to optical fiber transported
to silicon photo detectors
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Optical Front End light measurement
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With SiPD 1nW light ;
power easily measured SiPD output
T S 3.50E-02
(®]
>
sl ’ 3.00E-02
THORLAES [° °
r B @ @ @ @
PM100USB SN:P2000286 Firmware: 1.4.0 — Sensor: S140C SN:11092628 q 4G4 VOLTAGE 180 FOrowALD 2.50E-02
1.007nW ° = = 50 Che | | 200w
e o
e i 1.50E-02
. |
Min: -2.397nW Max: 66.29uW ‘ [6) @) 1.00E-02
Range 5.8uW & Wave 635nm _ Meas Config |[ Unts/Display | | | 0 T CCC = = = 5.00E-03
Log Config Startlog || Reset/Clear || qut | —
PM Setup Save Recall 7) 7Pnntii o g """"""""" o 0.00E+00
. . 1.00E-091.00E-081.00E-072.00E-075.00E-071.00E-06
> ptlcal fiber Light power

Image of the measured light power

Thorlabs power meter

olarizer for light power regulation

Fi¢ber splitter

Laser |—> Thorlabs 5 mW - 670 nm laser

~1.007nW
Mlﬁ -2.397nW'  Max: 66.29uW

Units / Display
Qua

Range S3uW & Wave63nm || Mess Config

Start Log Revet / Cleat

Save || Recall || Pont

|
I

A
IS
3
3
3

Light power from 1nW to 60 uW

PC Thorlabs software
for power meter
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Optical Front End hardware

Back End controlled PS, CH

Srfr(,tlune
Assembled OFE electronics in Aluminum milled body
selector, and Signal Output

Trieste
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SiPD amplifier
©

ELETTRA SINCROTRONE TRIESTE
DESIGNED BY SG
1601, 2002

Back End controlled PS, HV

biasing, CH selector, Signal
Output and Temp measurement

o\ﬁ0

SiAPD amplifier
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Optical Front End
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Connections
on the back

Slim and
compact design
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Optical Front End hardware

Sincrotrone

Trieste
Photodetectors

19 “ rack
dimension

LED guides

e c&?%
—_
DNV-GL 1 3

Sandi Grulja, Trieste 5" — 61" March 2018

o\ﬁ0

Sag
£y
%

Aluminum Milled body
CNC machining

EMI shielding
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Slettra Optical Front End Mechanical design @

OFE 3D design of back body
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. Optical Front End Mechanical design 8 asinn
Sincrotrone ( SPALLATION

OFE 3D design of back body
the view from inside
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. Optical Front End Mechanical design
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OFE 3D design of front body

FC connector assembly
on front panel
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NA=sin f

— Numerical Aperture of Optical Fiber
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Fleita Optical Front End Mechanical design
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OFE 3D design of front body
The view from inside

Fiber input

Photo diode - FC connector
assembly design

Photo detector
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