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Register your device

Register your device to your MyCAEN+ account and get access to our customer services, such as
notification for new firmware or software upgrade, tracking service procedures or open a ticket for
assistance. MyCAEN+ accounts have a dedicated support service for their registered products. A set of
basic information can be shared with the operator, speeding up the troubleshooting process and
improving the efficiency of the support interactions.

MyCAEN+ dashboard is designed to offer you a direct access to all our after sales services. Registration
is totally free, to create an account go to https://www.caen.it/become-mycaenplus-user and fill the
registration form with your data.
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create a MyCAEN+ account register your devices get support and more!

https://www.caen.it/become-mycaenplus-user/
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Purpose of this Manual

This User’s Manual contains the full description of the SP5600 Power Supply and Amplification Unit.

Change Document Record

Date | Revision | Changes
2 February 2012 00 Initial release
10 January 2018 01 Completed revised layout and Removed Firmware Upgrade Section

Symbols, abbreviated terms and notation

Not available

Reference Documents

Not available

CAEN S.p.A.

Via Vetraia, 11 55049 Viareggio (LU) - ITALY
Tel. +39.0584.388.398 Fax +39.0584.388.959
info@caen.it

www.caen.it

© CAEN SpA —2018
Disclaimer

No part of this manual may be reproduced in any form or by any means, electronic, mechanical, recording, or
otherwise, without the prior written permission of CAEN SpA.

The information contained herein has been carefully checked and is believed to be accurate; however, no responsibility
is assumed for inaccuracies. CAEN SpA reserves the right to modify its products specifications without giving any
notice; for up to date information please visit www.caen.it.

MADE IN ITALY: We stress the fact that all the boards are made in Italy because in this globalized world, where getting
the lowest possible price for products sometimes translates into poor pay and working conditions for the people who
make them, at least you know that who made your board was reasonably paid and worked in a safe environment. (this
obviously applies only to the boards marked "MADE IN ITALY", we cannot attest to the manufacturing process of "third
party" boards).
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Introduction

The SP5600 Power Supply and Amplification Unit (PSAU) integrates two SiPM’s (Silicon Photo Multiplier)
mounted in single interchangeable heads, allowing easy mounting and replacement. The PSAU supplies
the bias for the sensors, features a variable amplification factor up to 50 dB and integrates a feedback
circuit to stabilize the sensor gain against temperature variations. Moreover, the PSAU includes one
leading edge discriminator per channel and a coincidence circuit (logic unit) for flexible event trigger
logic. All parameters can be programmed and monitored via USB port.
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The diagram above shows the SP5600 functional blocks
e  Microcontroller: the device is handled by a Microcontroller, PC interfaced via USB; all functional
parameters are handled by the Microcontroller and therefore programmable via USB.
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e SIPM Head: the SIPM Head (one per channel) hosts the Silicon photo multiplier; a Temperature
probe inside the Head senses variations, routing them to the Microcontroller, thus allowing this
one to compensate for gain instability (such function can be disabled via software).

e Bias Generator: the Bias Generator (one per channel), provides the bias for the Silicon photo
multiplier, programmable in the 0 + 120V range with 16 bit resolution (step = 1.8mV).

e Wideband Amplifier: the Silicon photo multiplier output is collected by the Wideband Amplifier
(one per channel), whose gain is programmable (0 + 50 dB); the amplifier analog output (+2V
dynamics) is available for pulse processing on output connector (CHx), while an ultra fast
comparator, as the amplifier output exceeds a programmable threshold (+800mV, 16 bit
resolution), provides a discriminator signal to the Coincidence circuit (logic unit).

e Coincidence circuit: the Coincidence circuit may provide on DOUTx output a logic level (NIM or
TTL) in presence of comparator output as well as the coincidence (within a 10 + 320 ns
programmable window) of the two comparators output; output level and width are
programmable via USB. DOUTx signals are useful for triggering the PSAU output digitization. The
unit hosts also two scalers (one per channel, 16 bit counting depth), that count the incoming
pulses; their value can be readout as the programmable counting gate signal is sent. A typical
application of the counters is the “Staircase”: the Dark Count Rate variation as a function of the
discriminator threshold.

Back panel components

SP5600

CHn

— I

CHx OUT: Analog output, MCX connector

DOUTx: Coincidence circuit output (NIM or TTL); LEMO connector and Led: the Led is off as the analog
signal is under discriminator threshold, lights up “bright” as the signal is above threshold and “weak” in
the vicinities of the threshold.

Link: 3M-7610-5002 connector (reserved for future implementation)
12V: 2.1mm DC Power Jack (+12V DC Input)

ON / OFF: power switch

NIM / TTL LEDs: Green Leds, signal the DOUTX logic level

Front panel components
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CHx IN: FC Connector (input)
USB Port: B type USB connector (USB 2.0 and USB 1.1 compliant)

+12V DC External Power Supply

The module is powered via the external AC/DC stabilized power supply (Mod. FRA045-512-4, 12V DC
Output, 3.75A).

Technical specifications

Packaging

Size | 154x71x43 mm?

Power Requirements

External power supply ‘ 11.5V + 18V (typ. 12V) @ 0.5A

SiPM bias

V bias 0+ 120V range; 100 pA max current
V bias Setting resolution 16bit

Temperature Feedback Resolution | 0.1 °C

Wide band amplifier and fast leading edge discriminator

Gain 0+50dB

Gain setting step 1dB

Bandwidth (-3dB) 100 kHz + 500 MHz
Output dynamic range 2V

Discriminator threshold +800mV; 254V min. step
Coincidence unit and scaler

Coincidence window From 10 to 320 ns

Max frequency 100 MHz

Delay from analog IN to DOUT 20 ns

DOUT width From 10 to 320 ns
DOUT level NIM or TTL

Internal counters 16 bit

SiPM detachable header

Temperature sensor ‘0.1 °C

Link

USB interface ‘ USB2.0 and USB1.1 compliant
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CAEN GmbH
Brunnenweg 9

64331 Weiterstadt

Germany

Tel. +49 (0)212 254 4077
Mobile +49 (0)151 16 548 484
info@caen-de.com
www.caen-de.com

CAEN Technologies, Inc.
1 Edgewater Street - Suite 101
Staten Island, NY 10305

USA

Phone: +1 (718) 981-0401

Fax: +1 (718) 556-9185
info@caentechnologies.com
www.caentechnologies.com

CAENspa INDIA Private Limited
B205, BLDG42, B Wing,

CAEN S.p.A. Azad Nagar Sangam CHS,

Via Vetraia 11

5;)43 -rz\illiaareggio Mhada Layout, Azad Nagar, Andheri (W)
Italy Mumbai, Mumbai City,

Phone +39 0584 388 398 !V'f hgaShtrf’";’.‘dfa' 400053

Fax +39 0584 388 959 B eI e

. . www.caen-india.in

info@caen.it

www.caen.it
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