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1 IntroducƟon
There are many applicaƟons in physics requiring the measurement of events in coincidence with different
detectors. This usually requires the precise measurement of Ɵme and delay Ɵme. For example the case of
parƟcles emiƩed in cascade from the same nucleus, or the measurement of cosmic rays, where analysing
the coincidences can significantly reduce the background. Other examples are the gamma ray and Ɵme
spectroscopy, themeasurement of the absolute acƟvity of a radioacƟve source, the lifeƟmemeasurement,
etc.
A coincidence detecƟng system determines when the Ɵme difference between two events is less than a
certain Ɵme window, known as the resolving Ɵme, and saves the corresponding event. There are two
methods to make coincidences:

• Off-line: all detected events, with their Ɵme stamp, are saved and analyzed through dedicated soŌ-
ware. The user can write his/her own codes and implement his/her desired requirements for coinci-
dences, by comparing the Ɵme stamp informaƟon.

• On-line: the system is setup to trigger and save coincident events on-line. This method is recom-
mended for high input rates, to reduce the readout throughput.

CAEN digiƟzers with proper DPP/Default firmware allow to perform both methods.
With the DPP (Digital Pulse Processing) firmware it is possible either to save all the events running the ”list
mode” opƟon1 or to enable the on-line coincidences following the instrucƟons of the next secƟons. In
parƟcular the descripƟon of this Guide is valid for the DPP modules listed in Tab. 1.12.

DigiƟzer/MCA DPP Firmware
720 series DPP-PSD
724 series DPP-PHA
725 series DPP-PSD and DPP-PHA
730 series DPP-PSD and DPP-PHA
751 series DPP-PSD
DT5780-N6780 DPP-PHA
DT5781-N6781 DPP-PHA
DT5790 DPP-PSD

Tab. 1.1: List of digiƟzers/MCA running DPP firmware that support on-line coincidences

In case of Default firmware the user can decide to both save all the events, or to set a global trigger as the
majority logic among channels. Please refer to Sec. Coincidences with Default Firmware for more details3.

1Please refer to each specific manual of DPP-PSD [RD1] and DPP-PHA [RD2] for informaƟon about saving files in list mode.
2DPP-QDC for 740 series, DPP-ZLE, and DPP-DAW do not support on-line coincidences.
3742 series do not support on-line coincidences.

GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3 7



On-line coincidences: the traditional approach
Consider the case of coincidence between two input pulses (see Fig. 1.1). In the tradiƟonal analog ap-
proach the two pulses are summed, and the system triggers on the sum pulse, saving only the coincident
event. The width τ of the two inputs determines the Ɵme window where a coincidence can occur, corre-
sponding to a resolving Ɵme of 2τ.

time

v
o
lt
a
g
e

1

2

sum

threshold

τ

Fig. 1.1: Analog coincidence scheme. The two pulses are summed and the discriminaƟon level is set on the sum
pulse, corresponding to the coincidence of the two

The use of Ɵming discriminators, analog-to-digital converters (ADC), and mulƟ-channel analyzers (MCA)
allows to trigger on Ɵme and obtain a coincidence unit.
There are three ways to perform Ɵme trigger, i.e. to generate logic pulses whose leading edge corresponds
to the Ɵme of occurrence of the input pulse [RD3]:

• leading edge;
• crossover;
• constant fracƟon.

The leading edge Ɵming consists on generaƟng a logic pulse when the leading edge of a pulse crosses a
fixed discriminaƟon level. Though this is the easiest method, it suffers from the problem of the amplitude
walk (the difference in amplitude width that can lead to different Ɵme triggers, see Fig. 1.2), and the rise
Ɵme variaƟon due to possible detector non-uniformiƟes.

Threshold 
t1 t2

Time

Voltage

Fig. 1.2: The leading edge Ɵming may suffer from amplitude walk problems

In case of bipolar pulses, the crossing Ɵming allows to reduce the amplitude walk issue. Indeed the zero-
crossing point (the Ɵme when the pulse crosses from the posiƟve to the negaƟve side of the axis) is theo-
reƟcally independent from the pulse amplitude (see Fig. 1.3).
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Zero crossing
point

time

Voltage

Fig. 1.3: The zero crossing Ɵming of bipolar pulses

The last method consist of triggering on a constant fracƟon of the peak pulse amplitude. For pulses having
the same shape, this point is independent on pulse amplitude. The steps to be performed are the following:
the input waveform is aƩenuated by a factor f equal to the desired Ɵming fracƟon of full amplitude, the
signal is inverted and delayed by a Ɵme d equal to the Ɵme it takes for the pulse to rise from the constant
fracƟon level to the pulse peak; the latest two signals are summed to produce a bipolar pulse. Its zero
crossing is at the fracƟon f of the pulse and it is taken as the Ɵme trigger (see Fig. 1.4). The rise Ɵme of
signals must be equal to apply this method.

Input 
signal

Attenuated
signal

signal

signal

V

f

Inverted and
delayed

Shaped

for timing

d
V

Zero crossing
time

Fig. 1.4: The constant fracƟon Ɵming method. From top to boƩom the input pulse is split into an aƩenuated signal
and a delayed and inverted one. The two are summed and the zero crossing Ɵme is taken as the Ɵme trigger
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A simple system to register coincident events is shown in Fig. 1.5 [RD4].

Radioactive

source

Detector 1

Detector 2

Time trigger

Time trigger Fixed delay

TAC
MCA

start

stop

Fig. 1.5: SchemaƟc example showing how to record coincidences of the same event from two different detectors

Suppose that a radioacƟve source emits events in two detectors at the same Ɵme. The events are detected
by two Ɵming systems (chosen from one of those previously described) that record their Ɵme of detecƟon.
One of the two branches is delayed by a fixed amount of Ɵme4. The two triggers arrive to a Ɵme-to-
amplitude converted (TAC), a device that produces an output pulse with an amplitude proporƟonal to the
Ɵme interval between input ”start” and ”stop” pulses. Finally a mulƟ-channel analyzer (MCA) provides a
differenƟal amplitude distribuƟon, also called the ”Ɵme spectrum”.
An example of Ɵme spectrum obtained in these condiƟons is in Fig 1.6. The peak corresponds to the
coincidence events, shiŌed from the axis origin by the same fixed delay of Fig. 1.5. The offset in the y axis
corresponds to random events, as for example the noise from detectors that may fake the coincidence.
The distribuƟon of the laƩer events is usually uniform.

time

per time

Coincidence 
peak

Fixed delay
Counts

Chance coincidence

Fig. 1.6: Time spectrum for a radioacƟve source as in the configuraƟon of Fig. 1.5

4A fixed delay Ɵme allows to shiŌ the peak of coincidence events to posiƟve values and to correctly evaluate its resoluƟon.
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Varying the threshold on the TAC output it is possible to specify the coincidence Ɵme window, and adding
a variable delay in the top branch of Fig. 1.5 it is possible to obtain the distribuƟon of coincidence rate
versus the relaƟve delay between signals, the so called ”coincidence-delay curve” (see Fig. 1.7) [RD5]. For
a relaƟve delay within the resolving Ɵme window, the coincidence rate is equal to the input rate. Outside
the resolving Ɵme window the coincidence rate is equal to the chance coincidence rate. The transiƟon is
sharp for ideal detectors, while real detector goes smoothly to the chance coincidence rate.

Transition
region

Variable delay

Measured 
coincidence

rate

Fixed delay

2τ

Fig. 1.7: The coincidence rate vs delay curve
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2 Coincidences with CAEN DPP firmware
The use of new flash ADCs in acquisiƟon boards gives the possibility to convert the analog signal with
improved resoluƟon and faster sampling speed, thus preserving the informaƟon required by the physics
experiments. The integrated FPGA is then able to acquire the informaƟon from the ADCs and process it,
through dedicated algorithms. Those algorithms may be the digital replacement of the tradiƟonal analog
signal processing, so that the digiƟzer embeds different funcƟons in one single board. In parƟcular, it is
possible to replace Ɵming filters such as CFD, Shaper Amplifier, Peak Sensing ADC, QDC, TDC, etc.
A single CAEN digiƟzer therefore is able to replace all modules described in the previous secƟon in a single
device (see Fig. 2.1 for a schemaƟc chain).

CAEN
digitizer

source

Detector 1

Detector 2

Fig. 2.1: Example of digital chain for coincidences with CAEN digiƟzer

This is accomplished by two firmware categories: Default firmware, and Digital Pulse Processing (DPP)
firmware, which run on-line on the digiƟzer. While the Default firmware allows the user to record the
waveform samples for further analysis, the DPP one is able to analyse the samples on-line and to provide
in real Ɵme significant informaƟon of the event, like energy, Ɵme, and pulse shape.
The scheme of the DPP firmware funcƟonaliƟes in the ”normal” and ”coincidence” acquisiƟon modes is
described in the next SecƟons.
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DPP Normal Acquisition mode
The normal acquisiƟon mode (coincidence not enabled) for a VME form factor is described in Fig. 2.2. The
same consideraƟons are valid also for Desktop (DT) and NIM form factor models, apart for the different
number of channels and the LVDS I/O (VME only). Note that TRG-OUT in the VME is called GPO in the
DT/NIM. Since the operaƟng scheme is the same for all channels, we are going to describe it only for channel
0.
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Fig. 2.2: DPP firmware funcƟonal descripƟon in the normal acquisiƟon mode

The analog input is converted into a digital signal through an ADC, then it enters into the FPGA and it is sent
to the ”event builder” that evaluates the arrival Ɵme, integrates the charge, and performs all DPP specific
calculaƟons.
The TT-Filter (Trigger and Timing Filter) may be LED (Leading Edge Discriminator), and CFD (Constant Frac-
Ɵon DiscriminaƟon) in case of DPP-PSD firmware [RD1], or RC-CR2 in case of DPP-PHA firmware [RD2].
AŌer the TT-Filter it is possible to select through a mulƟplexer the output itself, or a logic pulse of ad-
justable Ɵme width TST. The laƩer is the shaped trigger that enables the ”trigger request” (TRG_REQ) for
the data acquisiƟon (boƩom branch). The Ɵme diagram of the menƟoned signals is shown in Fig. 2.3. The
same TRG_REQ can also be sent to the mother board for addiƟonal operaƟons, as detailed below.
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CH(i)

Threshold(i)

Trigger(i)

ST(i)

TST

OVTH(i)

Fig. 2.3: The generaƟon of over-threshold (OVTH) and shaped trigger (ST) signals for channel i. They are all generated
in Ɵme with the trigger (Leading Edge DiscriminaƟon - LED in figure)

In case of 725 and 730 series we must introduce the concept of ”couples of channels”, where couple n
corresponds to channel 2n and channel 2n+1. Channels of the same couple share the samememory SSRAM
(see Fig. 2.4) and the same TRG_REQ (see Fig. 2.8). Indeed a single TRG_REQ from the couple is propagated
to the mother board FPGA to parƟcipate to the coincidence logic.

CH0

CH1

FIFO

FIFO

Memory Arbiter
1024 Ksamples 

per couple

SSRAM

Local Buffer

Local Buffer

Bus Request

Bus Request

Fig. 2.4: Memory organizaƟon of 725-730 couples.

The event builder acquires the event and makes all proper calculaƟons as soon as it receives the ”acqui-
siƟon trigger” (ACQ_TRG). Then it waits for the ”trigger validaƟon” (TRG_VAL) to write the event in the
SSRAMmemory. In the normal acquisiƟon mode TRG_VAL is always 1. The ACQ_TRG is the logic OR of the
TRG_REQ, the ”individual trigger” (ITRG), and the ”global trigger” (GTRG).
The ITRG is a logic signal coming from the mother board FPGA through the ”individual trigger logic” (ITL),
and it has the samemulƟplicity of the number of channels. Each ITL can receive as input the TRG_REQ from
all channels, the signal from line 0 to 7 of the LVDS I/O connector, the soŌware trigger (SOFT_TRG), and
the external trigger (EXT TRG-IN). It can perform a set of logic operaƟons: AND, OR, and MAJORITY, where
AND/OR are the classic logical operaƟon, and MAJORITY is true when at least a programmable ”majority
level” number of enabled inputs are in coincidence. The user can set both the majority logic and the
majority level. Since there is one ITL for each channel, the output of a single ITL can control only that
specific channel.
The ”trg-out logic” works as the ITL, but it has no the same mulƟplicity. Only one TRG-OUT signal is gener-
ated for the whole board.
The GTL can receive as inputs the TRG_REQ from all channels, the EXT TRG-IN and the SOFT TRG, while
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it cannot receive the inputs from the LVDS I/O. At the moment this logic unit can perform only the OR
operaƟon. There is one GTL for all channels, since its output triggers all channels simultaneously.
CAEN digiƟzers allow the use of different boards simultaneously, as well as the use of external modules
to create mulƟ-board systems. For example, it is possible to acquire when both channel X of board N and
channel Y of board M detect an input pulse. The trigger request of those channels can be sent out through
the output lines (0 to 7) of the LVDS I/O connectors to an external ”logic unit” (as the mulƟ-purpose FPGA
board V2495 provided by CAEN). The laƩer implements the logic operaƟons and it sends the TRG_VAL back
to the front panel ”external trigger in” (EXT TRG-IN) of the VME.
It is possible also to acquire from one channel when other channels from different VME boards fulfil the
logic requirements. In this case the input lines (8 to 15) of the LVDS I/O are used to send back the TRG_VAL
from the external logic unit.
To perform the last two cases the synchronizaƟon among different boards is required. For more details
about the synchronizaƟon please refer to the specific applicaƟon note [RD6].

DPP Coincidence mode
In the DPP coincidence mode the acquisiƟon chain is modified as shown in Fig. 2.5.
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Fig. 2.5: DPP firmware funcƟonal descripƟon when the coincidence mode is enabled

Differences from the normal acquisiƟon mode (refer to the previous secƟon) lie in the channel FPGA. The
ACQ_TRG now corresponds only to the TRG_REQ (i.e. the event is processed whenever a trigger request
arrives), while the TRG_VAL is the OR between the GTRG and the ITRG(i). The TRG_VAL can enable the
event wriƟng only if it is in Ɵme with the ”trigger validaƟon acceptance window” (TVAW); when the logic
AND between TRG_VAL and TVAW is saƟsfied the event is saved into the memory. The TTVAW value is set
by default as the sum of TST plus a fixed amount of Ɵme that takes into account the signal latency TLAT (see
Fig. 2.6).
Fig. 2.7 shows the case where ITRG(0) and ITRG(1) are set as the AND between channel 0 and channel 1
(i.e. ITRG(0) = ITRG(1) = (TRG_REQ(0) & TRG_REQ(1))). In this specific case the ITRGs are in Ɵme with the
TVAW(i) and the TRG_VAL(i) enables the wriƟng of the i channel into memory.
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CH(i)

Threshold(i)

Trigger(i)

TRG_REQ(i)

TVAW(i)

TST

TTVAW

TLAT

Fig. 2.6: GeneraƟon of the TRG_REQ and TVAW signals for channel i. The TTVAW includes also a latency Ɵme TLAT for
the signal to go back and forth from mezzanine to mother board.

Trigger(0)

TRG_REQ(0)
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Trigger(1)

TRG_REQ(1)

ITRG(0) = ITRG(1)

TST(1)

Fig. 2.7: GeneraƟon of ITRG(0) = ITRG(1) = (TRG_REQ(0) & TRG_REQ(1)) for channel 0 and channel 1
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In case of 725-730 series, only one TRG_REQ per couple is propagated to the mother board to parƟcipate
to the ITL, GTL, and TRG-OUT Logic. Each channel of the couple generates its local Shaped Trigger, which
can be combined to generate the TRG_REQ of the couple. OpƟons are usually AND/OR/one of the channel.
One TRG_VAL signal arrives for the couple, where it can be programmed to be the AND/OR/crossed/from
mother board (refer to Sec. How to configure the registers - 725 and 730 series with DPP-PSD and How
to configure the registers - 725 and 730 series with DPP-PHA).
A great advantage comes in case of coincidences between channels of the same couple, which can beman-
aged inside the channel FPGA, with no propagaƟon to the mother board. Coincidences among channels
of different groups can be performed by means of coincidences among couples, since one TRG_REQ is
generated for each couple.
The scheme for 725 and 730 series is shown in Fig. 2.8.

CH0

CH1

Shaped TRG 01 
options

Local Shaped TRG 0

Local Shaped TRG 1

Enable couple 0 Shaped TRG

Shaped TRG 01 TRG_REQ couple 0

Mother Board FPGACouple 0 FPGA

Enable couple 0 TRG_VAL

TRG_VAL couple 0

TRG_VAL 0 
options

Fig. 2.8: Trigger Management inside couple 0 of 725-730 digiƟzer series. Couple 0 is made of channel 0 and channel
1. The same applies for the other couples of the 725-730 digiƟzers.
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Resolving time
The resolving Ɵme τ (see the definiƟon in Sec. On-line coincidences: the tradiƟonal approach) is equal
to τ = 2 · TST – 1 clk for DPP-PSD, where 1 clk = 16 ns in case of 725 series, and 8 ns for the others, while
τ = 2 · TST for DPP-PHA.

Double coincidence
When large coincidence window (i.e. large TST) are used, it may happen that a ”double coincidence” event
occurs, where two events of the same channel are in coincidence with a single event of the other channel.
Consider for simplicity the case of coincidence between channel 0 and channel 1, where the TRG_VAL(n)
signal is set as the AND between the two channels. As can be seen from Fig. 2.9, both the two signals of
channel 0 slightly overlapwith the single event of channel 1. Two TRG_VAL signals are therefore generated.
The first TRG_VAL enables the first signal of channel 0 to be wriƩen, as well the signal from channel 1. The
second TRG_VAL enables the second signal of channel 0 to be wriƩen, but has no effect on channel 1, since
it has already received a validaƟon signal.
In this case two events are wriƩen for channel 0 and one for channel 1.

Trigger (0)

TRG_REQ (0)

Trigger (1)

TRG_REQ (1)

TRG_VAL(0) = TRG_VAL(1)

TST (0)

TST (1)

Fig. 2.9: Example of ”double coincidence” event

Users must take care to proper seƫng the coincidence parameters in order to avoid this phenomenon, or,
conversely, to take it into account in their off-line analysis. For example, it can be avoided by seƫng the
”Trigger Hold-Off” parameter equal to at least 2 · TST.
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3 InstrucƟons andExamples forDPP-PSDfirmware
This Chapter is intended to describe how to make coincidences with DPP-PSD firmware. The firmware reg-
isters involved in the coincidence are described in detail, as well as how tomodify the soŌware. In this way
those who write their own soŌware, and those who use CAEN soŌware can perform on-line coincidences.

DPP-PSD Control Software
The coincidencemode requires the release version 1.3.3 (or higher) of the DPP-PSD Control SoŌware. For
instrucƟons on how to install the DPP-PSD Control SoŌware refer to [RD1].
Registers can be uploaded into the DPP-PSD Control SoŌware through a .txt file called “FreeWrites.txt”.
Commands on the file are executed at the end of the digiƟzer programming. The file can be used also to
set generic register writes. Further examples of the FreeWrites use can be found in [RD1].
Here follows the instrucƟons for Windows and Linux users.

ForWindows users, open the DPP-PSD Control SoŌware folder:
C:\Program Files\CAEN\Digitizers\DPP-PSD Control Software\data
and follow the instrucƟon wriƩen in the file
FreeWritesTemplate.txt

# Usage:
# 1) Copy this file in the same folder of DPPRunner config
# (see key 'user_config_directory' in file GuiConfig.txt)
# 2) Rename it to 'FreeWrites.txt'
# 3) It is automatically loaded by DppRunner
# at the end of each digitizer's programming

For Windows 7, Windows 8, and Windows 10 the DPPRunner folder is a hidden folder located
at:
C:%HomePath%\AppData\Local\DPP-PSD_ControlSoftware

Note: Hidden folder visualizaƟon must be prior enabled.

For Linux users, open the DPP-PSD Control SoŌware folder:
/etc/DPP-PSD_ControlSoftware
and follow the instrucƟon wriƩen in the file
FreeWritesTemplate.txt

# Usage:
# 1) Copy this file in the same folder of DPPRunner config
# (see key 'user_config_directory' in file GuiConfig.txt)
# 2) Rename it to 'FreeWrites.txt'
# 3) It is automatically loaded by DppRunner
# at the end of each digitizer's programming

The DPPRunner folder is a hidden folder located at:
%Home%\.DPP-PSD_ControlSoftware
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Note: The FreeWrites.txt file is automaƟcally loaded by the DPP Control SoŌware aŌer the digiƟzer
programming. The digiƟzer programming is executed for example at the board connecƟon, or any Ɵme
one of the “DPP Seƫngs” in the GUI (as the “Trigger Threshold”) is changed.

How to configure the registers - 720 and 751 series with
DPP-PSD

To configure the coincidence seƫngs it is required to write specific values of the firmware registers [RD7],
[RD8]. In parƟcular the syntax explained in this secƟon is referred to the ”FreeWrites.txt” file syntax [RD1]:

GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

Those who write their own soŌware code, must take care of the proper register write mask, i.e. the bit
mask to be wriƩen.

Note: all values MUST be wriƩen in hexadecimal.

Here the list of registers to be enabled for the coincidences. Formore details about the coincidence features
refer to Sec. Coincidences with CAEN DPP firmware.

• Enable the propagaƟon of the Individual Trigger (ITRG) from mother board to mezzanines to per-
form the signal validaƟon.

Register name Address Register bits OpƟons
Board ConfiguraƟon 0x8000 [2] 0 ITRG disabled

1 ITRG enabled

Set bit [2] = 1 of the global channel configuraƟon register (Board ConfiguraƟon), address 0x8000, i.e.
write:

GENERIC_WRITE 0x8000 0x4 0x4

• Enable the coincidence trigger acquisiƟonmode. DPP-PSD firmware supports three types of acquisi-
Ɵon modes that can be enabled through bits[19:18] of the “DPP Algorithm Control” register. Possible
choices are:

00 normal
01 coincidence
11 anƟ-coincidence

In the normal acquisiƟon mode, as described in Sec. DPP Normal AcquisiƟon mode, each channel
can either self-trigger on the input pulse or acquire from an external trigger. In the coincidence ac-
quisiƟon mode, as described in Sec. DPP Coincidence mode, each channel self-trigger on the input
signal and acquires only when a validaƟon signal arrives within a certain Ɵme window. The anƟ-
coincidence acquisiƟon mode works in the same way as the coincidence mode, but the internal logic
is the opposite, i.e. the validaƟon occurs when no signal arrives in the acceptance Ɵme window.
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Register name Address Register bits OpƟons

DPP Algorithm Control
0x1n80 [19:18] 00 coincidence disabled
(channel n) 01 coincidence enabled

11 anƟ-coincidence enabled

Set bits [19:18] = 01 of the channel control register (DPP Algorithm Control). Coincidences must be
enabled for each channel involved; for example in case of channel 0 and channel 1 write:

GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000

• Set the coincidencewindows (i.e. the width of the shaped trigger) for the trigger request signal (TST).

Register name Address Register bits OpƟons

Shaped Trigger Width 0x1n70 [7:0] n. clocks (hex)
(channel n)

Set the same value for each channel involved in the coincidence. The value is expressed in trigger
clock cycles (8 ns for 751 and 720 series), i.e. you have to write the desired value divided by 8 (in
hexadecimal). For example, if you want to have a window of 40 ns, you may write:

GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF

• Set the trigger latency TLAT. This value must be equal to 9 clock cycles (i.e. 72 ns).

GENERIC_WRITE 0x106c 0x9 0xFF
GENERIC_WRITE 0x116c 0x9 0xFF

• Write the trigger validaƟon logic, which corresponds to the logic operaƟon that enables the coinci-
dence. The trigger validaƟon can be generated either by the Individual Trigger Logic, or by the Global
Trigger Logic (See Sec. Coincidences with CAEN DPP firmware). Register Trigger ValidaƟon Mask
0x8180+(4n), where n is the channel number, manages the Individual Trigger Logic1.
It is possible to perform the logic operaƟon between the channels TRG-REQ by modifying bits[9:8],
according to the opƟons: OR = 00, AND = 01, and MAJORITY = 10. Bits [12:10] allow to set the
majority levelm, where for a levelm the majority fires when at leastm+1 trigger requests are high. It
is possible also to include the LVDS I/O Global Trigger (bit [28] VME only), LVDS I/O Individual Trigger
(bit [29] VME only), the External Trigger (bit [30],) and the SoŌware Trigger (bit [31]) in logic OR with
the individual TRG-REQ.
For example, to configure the AND between channel 0 and channel 1, write:

GENERIC_WRITE 0x8180 0x103 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x103 0xFFFFFFFF

1Register address corresponds to 0x8180 for channel 0, 0x8184 for channel 1, 0x8188 for channel 2, 0x818C for channel 3, 0x8190 for channel
4, 0x8194 for channel 5, 0x8198 for channel 6, and 0x819C for channel 7
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Register name Address Register bits OpƟons
[0] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[1] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
[2] 0 TRG_REQ[2] not propagated

1 TRG_REQ[2] propagated
[3] 0 TRG_REQ[3] not propagated

1 TRG_REQ[3] propagated
[4] 0 TRG_REQ[4] not propagated

1 TRG_REQ[4] propagated
[5] 0 TRG_REQ[5] not propagated

1 TRG_REQ[5] propagated
[6] 0 TRG_REQ[6] not propagated

1 TRG_REQ[6] propagated
[7] 0 TRG_REQ[7] not propagated

Trigger ValidaƟon Mask 0x8180+(4n) 1 TRG_REQ[7] propagated
(channel n) OperaƟon 00 OR

Mask [9:8] 01 AND
10 MAJORITY

Majority value for majority
Level [12:10]
[27:13] 0 (Reserved)
LVDS I/O Global 0 LVDS GTRG not propagated
Trigger [28] 1 LVDS GTRG propagated
LVDS I/O Individual 0 LVDS ITRG not propagated
Trigger [29] 1 LVDS ITRG propagated
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated
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Examples for 720-751 series
Coincidence between channel 0 and channel 1 (ch0 & ch1)

Channel 0 and channel 1 acquire data within 40 ns of coincidence window:
# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
#
GENERIC_WRITE 0x8180 0x103 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x103 0xFFFFFFFF

Coincidence among four channels (ch0 & ch1 & ch2 & ch3)
Channel 0 to channel 3 acquire data within 40 ns of coincidence window:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
GENERIC_WRITE 0x1270 0x5 0xFF
GENERIC_WRITE 0x1370 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
#
GENERIC_WRITE 0x8180 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10F 0xFFFFFFFF
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Coincidence between channel 0 and channel 1, coincidence between channel 2
and channel 3 (ch0 & ch1), (ch2 & ch3)

Sets the coincidence between couples of channels, channel 0 and channel 1, channel 2 and channel 3within
40 ns of coincidence window:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
GENERIC_WRITE 0x1270 0x5 0xFF
GENERIC_WRITE 0x1370 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
#
GENERIC_WRITE 0x8180 0x103 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x103 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x10C 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10C 0xFFFFFFFF
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Coincidence among eight channels (ch0 & ch1 & ch2 & ch3 & ch4 & ch5 & ch6
& ch7) - VME only

Channel 0 to channel 7 (VME only) acquire data within 40 ns of coincidence window:
# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
GENERIC_WRITE 0x1270 0x5 0xFF
GENERIC_WRITE 0x1370 0x5 0xFF
GENERIC_WRITE 0x1470 0x5 0xFF
GENERIC_WRITE 0x1570 0x5 0xFF
GENERIC_WRITE 0x1670 0x5 0xFF
GENERIC_WRITE 0x1770 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x156C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x176C 0x9 0xFF
#
GENERIC_WRITE 0x8180 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8190 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8194 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8198 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x819C 0x1FF 0xFFFFFFFF
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How to configure the registers - 725 and 730 series with
DPP-PSD

As menƟoned in Sec. DPP Coincidence mode couples of channels in 725 and 730 series share the same
TRG_REQ. The local Shaped Trigger and local Trigger ValidaƟon opƟons can be configured through register
”DPP Algorithm Control 2”, at address 0x1n84 [RD9], and they are summarized in Fig. 3.1. The n index
idenƟfies the n-th channel. The register value must be equal for channels of the same couple. WriƟng the
n channel value, it will write the same value in the n+1 channel (channels of the same couple). Refer to
[RD9] for more details.

CH0

CH1

00: AND
01: Only 0
10: Only 1
11: OR

Local Shaped TRG 0

Local Shaped TRG 1

bits[1:0] 0x1n84

Enable couple 0 Shaped TRG

bit[2] 0x1n84

Shaped TRG 01 TRG_REQ couple 0

Mother Board FPGACouple 0 FPGA

bits[5:4] 0x1n84

Enable couple 0 TRG_VAL

bit[6] 0x1n84

00: Crossed
01: MB Val
10: AND
11: OR

TRG_VAL couple 0

Fig. 3.1: Local Trigger Management inside couple 0 of 725-730 digiƟzer series. Couple 0 is made of channel 0 and
channel 1. The same applies for the other couples of the 725-730 digiƟzers.

The TRG_REQ of the couple can be the AND, OR of the two channels, or one of the two channels. The
TRG_VAL can be generated frommother board, from the other channel of the couple, or it can be the logic
AND/OR of the two shaped TRG.
From revision 4.11_136.10 bits[5:4] are modified as shown in the table, and in case of coincidence inside
the couple (ch0 & ch1) it is recommended to use opƟon AND (10). The register write is anyhow leŌ un-
changed from previous firmware releases.

Note: In the Trigger ValidaƟon Mask register, 0x8180(+4n), n is now the couple index, since the validaƟon
mask from mother board is referred to the couple, rather than to the single channel.

Note: The coincidence window is expressed in steps of 16 ns for 725 series and 8 ns in case of 730.

To set the coincidence between channel 0 and channel 1 inside the couple (no mother board processing)
write:

GENERIC_WRITE 0x1084 0x60 0xFF

See more examples in the next SecƟons.
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Register name Address Register bits OpƟons
[1:0] 00: TRG_REQ is the AND of the channels

01: TRG_REQ is the even channel of the
couple
10: TRG_REQ is the odd channel of the
couple
11: TRG_REQ is the OR of the channels

DPP Algorithm [2] Enable TRG_REQ of the couple
Control 2 0x1n84 [3] Reserved

[5:4] 00: crossed (TRG_VAL0 = TRG_REQ1;
TRG_VAL1 = TRG_REQ0);
01: TRG_VAL0 = TRG_VAL1 = signal from
mother-board mask;
10: AND (TRG_VAL0 = TRG_VAL1 =
TRG_REQ0 AND TRG_REQ1);
11: OR (TRG_VAL0 = TRG_VAL1 =
TRG_REQ0 OR TRG_REQ1).

[6] Enable TRG_VAL of the couple

Examples for 725-730 series
Coincidence between channel 0 and channel 1 (ch0 & ch1)

Channel 0 and channel 1 acquire data within 80 ns of coincidence window:
# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x2 0xFF
GENERIC_WRITE 0x116C 0x2 0xFF
#
GENERIC_WRITE 0x1084 0x60 0xFF

Note: In case of coincidence inside a couple, set the latency equal to 0x2 (the coincidence is performed in
the channel FPGA only with no mother board processing).

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF and GENERIC_WRITE 0x1170 0x5
0xFF to get 80 ns of coincidence window.
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Coincidence inside the couples (ch0 & ch1), (ch2 & ch3), (ch4 & ch5), (ch6 &
ch7)

Couples of channels (up to channel 7 for DT/NIM form factors) acquire data within 40 ns of coincidence
window:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x2 0xFF
GENERIC_WRITE 0x116C 0x2 0xFF
GENERIC_WRITE 0x126C 0x2 0xFF
GENERIC_WRITE 0x136C 0x2 0xFF
GENERIC_WRITE 0x146C 0x2 0xFF
GENERIC_WRITE 0x156C 0x2 0xFF
GENERIC_WRITE 0x166C 0x2 0xFF
GENERIC_WRITE 0x176C 0x2 0xFF
#
GENERIC_WRITE 0x1084 0x60 0xFF
GENERIC_WRITE 0x1284 0x60 0xFF
GENERIC_WRITE 0x1484 0x60 0xFF
GENERIC_WRITE 0x1684 0x60 0xFF

Note: In case of coincidence inside a couple, set the latency equal to 0x2 (the coincidence is performed in
the channel FPGA only with no mother board processing).

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.
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Coincidence inside the couples (ch0 & ch1), (ch2 & ch3), (ch4 & ch5), (ch6 &
ch7), (ch8 & ch9), (ch10 & ch11), (ch12 & ch13), (ch14 & ch15) - VME only

Couples of channels (up to channel 15 for VME form factor) acquire data within 80 ns of coincidence win-
dow:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
GENERIC_WRITE 0x1880 0x40000 0xC0000
GENERIC_WRITE 0x1980 0x40000 0xC0000
GENERIC_WRITE 0x1A80 0x40000 0xC0000
GENERIC_WRITE 0x1B80 0x40000 0xC0000
GENERIC_WRITE 0x1C80 0x40000 0xC0000
GENERIC_WRITE 0x1D80 0x40000 0xC0000
GENERIC_WRITE 0x1E80 0x40000 0xC0000
GENERIC_WRITE 0x1F80 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
GENERIC_WRITE 0x1870 0xA 0xFF
GENERIC_WRITE 0x1970 0xA 0xFF
GENERIC_WRITE 0x1A70 0xA 0xFF
GENERIC_WRITE 0x1B70 0xA 0xFF
GENERIC_WRITE 0x1C70 0xA 0xFF
GENERIC_WRITE 0x1D70 0xA 0xFF
GENERIC_WRITE 0x1E70 0xA 0xFF
GENERIC_WRITE 0x1F70 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x2 0xFF
GENERIC_WRITE 0x116C 0x2 0xFF
GENERIC_WRITE 0x126C 0x2 0xFF
GENERIC_WRITE 0x136C 0x2 0xFF
GENERIC_WRITE 0x146C 0x2 0xFF
GENERIC_WRITE 0x156C 0x2 0xFF
GENERIC_WRITE 0x166C 0x2 0xFF
GENERIC_WRITE 0x176C 0x2 0xFF
GENERIC_WRITE 0x186C 0x2 0xFF
GENERIC_WRITE 0x196C 0x2 0xFF
GENERIC_WRITE 0x1A6C 0x2 0xFF
GENERIC_WRITE 0x1B6C 0x2 0xFF
GENERIC_WRITE 0x1C6C 0x2 0xFF
GENERIC_WRITE 0x1D6C 0x2 0xFF
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GENERIC_WRITE 0x1E6C 0x2 0xFF
GENERIC_WRITE 0x1F6C 0x2 0xFF
#
GENERIC_WRITE 0x1084 0x60 0xFF
GENERIC_WRITE 0x1284 0x60 0xFF
GENERIC_WRITE 0x1484 0x60 0xFF
GENERIC_WRITE 0x1684 0x60 0xFF
GENERIC_WRITE 0x1884 0x60 0xFF
GENERIC_WRITE 0x1A84 0x60 0xFF
GENERIC_WRITE 0x1C84 0x60 0xFF
GENERIC_WRITE 0x1D84 0x60 0xFF

Note: In case of coincidence inside a couple, set the latency equal to 0x2 (the coincidence is performed in
the channel FPGA only with no mother board processing).

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.

Coincidence among four channels (four different couples, ch0 & ch2 & ch4 & ch6)
Even channels of the first four couples acquire data within 80 ns of coincidence window. The four couples
provide as TRG_REQ only the even channels and receive the TRG_VAL from mother board. The mother
board FPGA performs the AND between the four couples.

Note: Since the two channels of the couple share the same memory it is recommended to use only one
channel per couple, if available. If it is not possible to use one channel per couple, see the example in the
next secƟon.

Note: The odd channels of the couples do not parƟcipate to the coincidence logic.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x55 0xFF
GENERIC_WRITE 0x1284 0x55 0xFF
GENERIC_WRITE 0x1484 0x55 0xFF
GENERIC_WRITE 0x1684 0x55 0xFF
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#
GENERIC_WRITE 0x8180 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10F 0xFFFFFFFF

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.

Coincidence among four channels (two different couples, ch0 & ch1 & ch2 & ch3)
Channel 0 to channel 3 acquire data within 80 ns of coincidence window. The two couples provide as
TRG_REQ the AND of the two channels and receive the TRG_VAL from mother board. The mother board
FPGA performs the AND between couple 0 and couple 1.

Note: Since the two channels of the couple share the same memory it is usually suggested to perform the
coincidence as in the previous example - if channels are not otherwise occupied.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x54 0xFF
GENERIC_WRITE 0x1284 0x54 0xFF
#
GENERIC_WRITE 0x8180 0x103 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x103 0xFFFFFFFF

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.
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Coincidence among eight channels (eight different couples, ch0 & ch2 & ch4 &
ch6 & ch8 & ch10 & ch12 & ch14)

Even channels of the eight couples (VME only) acquire data within 80 ns of coincidence window. The
couples provide as TRG_REQ only the even channel and receive the TRG_VAL from mother board. The
mother board FPGA performs the AND between the eight couples.

Note: Since the two channels of the couple share the same memory it is recommended to use only one
channel per couple, if available. If it is not possible to use one channel per couple, see the example in the
next secƟon.

Note: The odd channels of the couples do not parƟcipate to the coincidence logic.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1880 0x40000 0xC0000
GENERIC_WRITE 0x1A80 0x40000 0xC0000
GENERIC_WRITE 0x1C80 0x40000 0xC0000
GENERIC_WRITE 0x1E80 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1870 0xA 0xFF
GENERIC_WRITE 0x1A70 0xA 0xFF
GENERIC_WRITE 0x1C70 0xA 0xFF
GENERIC_WRITE 0x1E70 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x186C 0x9 0xFF
GENERIC_WRITE 0x1A6C 0x9 0xFF
GENERIC_WRITE 0x1C6C 0x9 0xFF
GENERIC_WRITE 0x1E6C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x55 0xFF
GENERIC_WRITE 0x1284 0x55 0xFF
GENERIC_WRITE 0x1484 0x55 0xFF
GENERIC_WRITE 0x1684 0x55 0xFF
GENERIC_WRITE 0x1884 0x55 0xFF
GENERIC_WRITE 0x1A84 0x55 0xFF
GENERIC_WRITE 0x1C84 0x55 0xFF
GENERIC_WRITE 0x1E84 0x55 0xFF
#
GENERIC_WRITE 0x8180 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x1FF 0xFFFFFFFF
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GENERIC_WRITE 0x8188 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8190 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8194 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8198 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x819C 0x1FF 0xFFFFFFFF

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.

Coincidence among eight channels (four different couples, ch0 & ch1 & ch2 &
ch3 & ch4 & ch5 & ch6 & ch7)

Channel 0 to channel 7 acquire data within 80 ns of coincidence window. The four couples provide as
TRG_REQ the AND of the two channels and receive the TRG_VAL from mother board. The mother board
FPGA performs the AND between the four couples.

Note: Since the two channels of the couple share the same memory it is usually suggested to perform the
coincidence as in the previous example (VME only) - if channels are not otherwise occupied.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x156C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x176C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x54 0xFF
GENERIC_WRITE 0x1284 0x54 0xFF
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GENERIC_WRITE 0x1484 0x54 0xFF
GENERIC_WRITE 0x1684 0x54 0xFF
#
GENERIC_WRITE 0x8180 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x10F 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10F 0xFFFFFFFF

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.

Coincidence among sixteen channels (ch0 & ch1 & ch2 & ch3 & ch4 & ch5 & ch6
& ch7 & ch8 & ch9 & ch10 & ch11 & ch12 & ch13 & ch14 & ch15) - VME only

All channels of a VME board acquire data within 80 ns of coincidence window. The couples provide as
TRG_REQ the logic AND of the channels and receive the TRG_VAL from mother board. The mother board
FPGA performs the AND between the eight couples.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
GENERIC_WRITE 0x1880 0x40000 0xC0000
GENERIC_WRITE 0x1980 0x40000 0xC0000
GENERIC_WRITE 0x1A80 0x40000 0xC0000
GENERIC_WRITE 0x1B80 0x40000 0xC0000
GENERIC_WRITE 0x1C80 0x40000 0xC0000
GENERIC_WRITE 0x1D80 0x40000 0xC0000
GENERIC_WRITE 0x1E80 0x40000 0xC0000
GENERIC_WRITE 0x1F80 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
GENERIC_WRITE 0x1870 0xA 0xFF
GENERIC_WRITE 0x1970 0xA 0xFF
GENERIC_WRITE 0x1A70 0xA 0xFF
GENERIC_WRITE 0x1B70 0xA 0xFF
GENERIC_WRITE 0x1C70 0xA 0xFF
GENERIC_WRITE 0x1D70 0xA 0xFF
GENERIC_WRITE 0x1E70 0xA 0xFF
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GENERIC_WRITE 0x1F70 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x156C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x176C 0x9 0xFF
GENERIC_WRITE 0x186C 0x9 0xFF
GENERIC_WRITE 0x196C 0x9 0xFF
GENERIC_WRITE 0x1A6C 0x9 0xFF
GENERIC_WRITE 0x1B6C 0x9 0xFF
GENERIC_WRITE 0x1C6C 0x9 0xFF
GENERIC_WRITE 0x1D6C 0x9 0xFF
GENERIC_WRITE 0x1E6C 0x9 0xFF
GENERIC_WRITE 0x1F6C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x54 0xFF
GENERIC_WRITE 0x1284 0x54 0xFF
GENERIC_WRITE 0x1484 0x54 0xFF
GENERIC_WRITE 0x1684 0x54 0xFF
GENERIC_WRITE 0x1884 0x54 0xFF
GENERIC_WRITE 0x1A84 0x54 0xFF
GENERIC_WRITE 0x1C84 0x54 0xFF
GENERIC_WRITE 0x1E84 0x54 0xFF
#
GENERIC_WRITE 0x8180 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8190 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8194 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x8198 0x1FF 0xFFFFFFFF
GENERIC_WRITE 0x819C 0x1FF 0xFFFFFFFF

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.
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Majority of at least three couples among four couples (eight channels)
The first eight channels of the board acquire when at least three couples of channels are in coincidence
within 80 ns (majority level = 2).

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
GENERIC_WRITE 0x1280 0x40000 0xC0000
GENERIC_WRITE 0x1380 0x40000 0xC0000
GENERIC_WRITE 0x1480 0x40000 0xC0000
GENERIC_WRITE 0x1580 0x40000 0xC0000
GENERIC_WRITE 0x1680 0x40000 0xC0000
GENERIC_WRITE 0x1780 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x156C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x176C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x57 0xFF
GENERIC_WRITE 0x1284 0x57 0xFF
GENERIC_WRITE 0x1484 0x57 0xFF
GENERIC_WRITE 0x1684 0x57 0xFF
#
GENERIC_WRITE 0x8180 0xA0F 0xFFFFFFFF
GENERIC_WRITE 0x8184 0xA0F 0xFFFFFFFF
GENERIC_WRITE 0x8188 0xA0F 0xFFFFFFFF
GENERIC_WRITE 0x818C 0xA0F 0xFFFFFFFF

Note: To set the majority level = 1 (at least two couples are in coincidence), just modify the last four lines,
wriƟng 0x60F rather than 0xA0F
Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.
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How to configure the registers - DT5790 with DPP-PSD
The register configuraƟon for DT5790 is the same as for the 720 series (refer to Sec. How to configure
the registers - 720 and 751 series with DPP-PSD), apart for the ”Trigger ValidaƟon Mask” register, where
address 0x8188 corresponds to channel 0, and address 0x818C corresponds to channel 1. Moreover bit[2]
must be used for channel 0 and bit[3] must be used for channel 1. Refer to [RD10] for addiƟonal details.

Register name Address Register bits OpƟons
[2] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[3] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
OperaƟon 00 OR
Mask [9:8] 01 AND

Trigger ValidaƟon Mask 0x8188 (ch0) 10 MAJORITY
0x818C (ch1) Majority value for majority

Level [12:10]
[27:13] 0 (Reserved)
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated

Examples for DT5790
Coincidence between channel 0 and channel 1 (ch0 & ch1)

Channel 0 and channel 1 acquire data within 40 ns of coincidence window:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0x40000 0xC0000
GENERIC_WRITE 0x1180 0x40000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
#
GENERIC_WRITE 0x8188 0x10C 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10C 0xFFFFFFFF
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Anti-coincidence between channel 0 and channel 1
Channel 0 and channel 1 acquire data in anƟ-coincidence within 40 ns of Ɵme window:

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0xC0000 0xC0000
GENERIC_WRITE 0x1180 0xC0000 0xC0000
#
GENERIC_WRITE 0x1070 0x5 0xFF
GENERIC_WRITE 0x1170 0x5 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
#
GENERIC_WRITE 0x8188 0x10C 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x10C 0xFFFFFFFF
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4 InstrucƟons andExamples forDPP-PHAfirmware
This secƟon is dedicated to digiƟzers andMCAs runningDPP-PHAfirmware, as listed in Tab. 1.1. In parƟcular
Sec. MC2Analyzer SoŌware describes how to set coincidences with the MC2Analyzer SoŌware, while Sec.
How to configure the registers - 724 and 781 series with DPP-PHA, How to configure the registers - 780
series with DPP-PHA, and How to configure the registers - 725 and 730 series with DPP-PHA explain the
specific registers involved in the configuraƟon.

MC2Analyzer Software
The coincidence mode is managed by the MC2Analyzer SoŌware. For instrucƟons on how to install the
MC2Analyzer SoŌware refer to [RD2].
A dedicated tab called ”Coincidences” is available under the ”AcquisiƟon Setup” window for 724, 780, and
781 series. In case of 725 and 730 series refer to the ”Generic Writes” tab (see below). The matrix in
the Coincidence tab corresponds to the TRG_VAL mapping for each enabled channel. The i-th row is the
TRG_VAL for the i-th channel itself, and each column corresponds to the channel that can parƟcipate to
the validaƟon signal. Finally leƩer ”E” corresponds to the external trigger.

Fig. 4.1: The ”Coincidences” tab under the ”AcquisiƟon Setup” window of MC2Analyzer

The logic operaƟon can be selected by the scroll-bar menu on the right, choosing among: NONE, AND, OR,
MAJ. In case of Majority, it is possible to select the majority level from the menu on the right. The column
”INV” allows to select the anƟ-coincidence mode for each channel.
See the examples in Sec. Examples withMC2Analyzer SoŌware and 724-780-781 series with DPP-PHA for
more details.

Note: Always press ”Apply” to load the configuraƟon, or press ”Auto Apply” once to load it automaƟcally.
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An addiƟonal tab called ”GenericWrites” is available to set the registerwrites and to performmore complex
configuraƟons (see Fig. 4.2). In parƟcular in case of 725-730 series, the user must use the Generic Writes
tab to set the coincidences.

Fig. 4.2: The ”Generic Writes” tab under the ”AcquisiƟon Setup” window of MC2Analyzer

Click the check-box to enable the register write, then write the register address, the desired value and the
mask, i.e. the register bits involved in the write. BuƩons ”Add”, ”Modify”, ”Remove”, and ”Remove All”
allows the user to perform the corresponding operaƟons.
From MC2Analyzer soŌware revision 1.0.10 it is also possible to ”Save” a .xml file with the register writes,
and to ”Load” it. Consider for example the write on the leŌ of the figure below and the corresponding
configuraƟon file on the right.

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
</GenericWrites>
</config>

See Sec. How to configure the registers - 724 and 781 serieswith DPP-PHA,How to configure the registers
- 780 series with DPP-PHA and How to configure the registers - 725 and 730 series with DPP-PHA for
examples about the register writes.
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Examples with MC2Analyzer Software and 724-780-781 se-
ries with DPP-PHA

Coincidence between channel 0 and channel 1
Channel 0 and channel 1 acquire data within 1.5 µs of coincidence window. Set the ”Coincidences” tab as
in Fig. 4.3.

Fig. 4.3: MC2Analyzer configuraƟon of AND between channel 0 and channel 1 with 1.5 µs of coincidence window.
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Anti-coincidence between channel 0 and channel 1
Channel 0 and channel 1 acquire data in anƟ-coincidence mode within 1.5 µs of Ɵme window. Set the
”Coincidences” tab as in Fig. 4.4.

Fig. 4.4: MC2Analyzer configuraƟon of anƟ-coincidence between channel 0 and channel 1 with 1.5 µs of coincidence
window.
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Coincidence among four channels (from channel 0 to channel 3)
Channel 0 to channel 3 acquire data within 2.55 µs of coincidence window (not available on 780 series).
Set the ”Coincidences” tab as in Fig. 4.5.

Fig. 4.5: MC2Analyzer configuraƟon of AND between four channels (from channel 0 to channel 3) with 2.55 µs of
coincidence window.
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How to configure the registers - 724 and 781 series with
DPP-PHA

The register configuraƟon syntax described in this SecƟon makes use of the Generic Write tab of the
MC2Analyzer soŌware, as well as of the .xml file generated by the MC2Analyzer soŌware itself. The de-
scripƟon can be easily generalized for customer wriƟng their own soŌware, since the bit register involved
are menƟoned in detail.

Note: all values MUST be wriƩen in hexadecimal.

Here the list of registers to be enabled for the coincidences. Formore details about the coincidence features
refer to Sec. Coincidences with CAEN DPP firmware.

• Enable the propagaƟon of the Individual Trigger (ITRG) from mother board to mezzanines to per-
form the signal validaƟon.

Register name Address Register bits OpƟons
Board ConfiguraƟon 0x8000 [2] 0 ITRG disabled

1 ITRG enabled

Set bit [2] = 1 of the global channel configuraƟon register (Board ConfiguraƟon), address 0x8000, i.e.
write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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• Enable the coincidence trigger acquisiƟon mode. DPP-PHA firmware supports four types of acquisi-
Ɵon modes that can be enabled through bits[19:18] of the “DPP Algorithm Control” register. Possible
choices are:

00 normal
01 “neighbour”
10 coincidence
11 anƟ-coincidence

In the normal acquisiƟon mode, as described in the DPP Normal AcquisiƟon mode secƟon, each
channel can either self-trigger on the input pulse or acquire from an external trigger. The “neighbour”
acquisiƟon mode is rather quite useful in case of strip detectors, where you want to read data not
only from the channel that triggered, but also from the previous and the consecuƟve channels (the
”neighbours”). Indeed even if a channel is not over-threshold it can receive a TRG_VAL signal as
well, if its neighbour fires the trigger. In the coincidence acquisiƟon mode, as described in the DPP
Coincidence mode secƟon, each channel self-trigger on the input signal and acquires only when a
validaƟon trigger arrives within a certain Ɵme window. The anƟ-coincidence acquisiƟon mode works
in the same way of the coincidence mode, but the internal logic is inverted, i.e. the validaƟon occurs
when no signal arrives in the acceptance Ɵme window. More details can be found in [RD2].

Register name Address Register bits OpƟons

DPP Algorithm Control
0x1n80 [19:18] 00 coincidence disabled
(channel n) 01 ”neighbour” enabled

10 coincidence enabled
11 anƟ-coincidence enabled

To enable the coincidence mode set bits [19:18] = 10 of the ”DPP Algorithm Control” register. Coin-
cidences must be enabled for each channel involved; for example in case of channel 0 and channel 1
write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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• Set the coincidencewindows (i.e. the width of the shaped trigger) for the trigger request signal (TST).

Register name Address Register bits OpƟons

Shaped Trigger Width 0x1n84 [7:0] n. clocks (hex)
(channel n)

Set the same value for each channel involved in the coincidence. The value is expressed in trigger
clock cycles (10 ns for 724 series), i.e. you have to write the desired value divided by 10 (in hexadec-
imal). For example, if you want to have a window of 800 ns, you may write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

• Write the trigger validaƟon logic, which corresponds to the logic operaƟon that enables the coinci-
dence. The trigger validaƟon can be generated either by the Individual Trigger Logic, or by the Global
Trigger Logic (See Sec. Coincidences with CAEN DPP firmware). Register Trigger ValidaƟon Mask
0x8180+(4n), where n is the channel number, manages the Individual Trigger Logic1.

It is possible to perform the logic operaƟon between the channels TRG-REQ by modifying bits[9:8],
according to the opƟons: OR = 00, AND = 01, and MAJORITY = 10. Bits [12:10] allow to set the
majority levelm, where for a levelm the majority fires when at leastm+1 trigger requests are high. It
is possible also to include the LVDS I/O Global Trigger (bit [28] VME only), LVDS I/O Individual Trigger
(bit [29] VME only), the External Trigger (bit [30],) and the SoŌware Trigger (bit [31]) in logic OR with
the individual TRG-REQ.

For example, to configure the AND between channel 0 and channel 1, write:

1Register address corresponds to 0x8180 for channel 0, 0x8184 for channel 1, 0x8188 for channel 2, 0x818C for channel 3, 0x8190 for channel
4, 0x8194 for channel 5, 0x8198 for channel 6, and 0x819C for channel 7
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Register name Address Register bits OpƟons
[0] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[1] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
[2] 0 TRG_REQ[2] not propagated

1 TRG_REQ[2] propagated
[3] 0 TRG_REQ[3] not propagated

1 TRG_REQ[3] propagated
[4] 0 TRG_REQ[4] not propagated

1 TRG_REQ[4] propagated
[5] 0 TRG_REQ[5] not propagated

1 TRG_REQ[5] propagated
[6] 0 TRG_REQ[6] not propagated

1 TRG_REQ[6] propagated
[7] 0 TRG_REQ[7] not propagated

Trigger ValidaƟon Mask 0x8180+(4n) 1 TRG_REQ[7] propagated
(channel n) OperaƟon 00 OR

Mask [9:8] 01 AND
10 MAJORITY

Majority value for majority
Level [12:10]
[27:13] 0 (Reserved)
LVDS I/O Global 0 LVDS GTRG not propagated
Trigger [28] 1 LVDS GTRG propagated
LVDS I/O Individual 0 LVDS ITRG not propagated
Trigger [29] 1 LVDS ITRG propagated
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Examples for 724 and 781 series with DPP-PHA
Coincidence between channel 0 and channel 1

Channel 0 and channel 1 acquire data within 1.5 µs of coincidence window.
<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Anti-coincidence between channel 0 and channel 1
Channel 0 and channel 1 acquire data in anƟ-coincidence mode within 1.5 µs of Ɵme window.

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among four channels (ch0 & ch1 & ch2 & ch3)
Channel 0 to channel 3 acquire data within 1.5 µs of coincidence window.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1184</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

50 GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3



How to configure the registers - 780 series with DPP-PHA
The register configuraƟon for 780 is the same as for the 724 and 781 series (refer to Sec. How to configure
the registers - 724 and 781 series with DPP-PHA), apart for the ”Trigger ValidaƟon Mask” register, where
address 0x8188 corresponds to channel 0, and address 0x818C corresponds to channel 1. Moreover bit[2]
must be used for channel 0 and bit[3] must be used for channel 1.

Register name Address Register bits OpƟons
[2] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[3] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
OperaƟon 00 OR
Mask [9:8] 01 AND

Trigger ValidaƟon Mask 0x8188 (ch0) 10 MAJORITY
0x818C (ch1) Majority value for majority

Level [12:10]
[27:13] 0 (Reserved)
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated

Examples for 780 series with DPP-PHA
Coincidence between channel 0 and channel 1

Channel 0 and channel 1 acquire data within 1.5 µs of coincidence window.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>80000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1084</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>10C</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>10C</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Anti-coincidence between channel 0 and channel 1
Channel 0 and channel 1 acquire data in anƟ-coincidence mode within 1.5 µs of Ɵme window.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1084</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>96</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>10C</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>10C</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

52 GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3



How to configure the registers - 725 and 730 series with
DPP-PHA

In case of 725 and 730 series with DPP-PHA the user must use the register writes to configure the coin-
cidence logic. In parƟcular writes can be performed with the ”Generic Writes” tab of the MC2Analyzer
soŌware, as explained in Sec. MC2Analyzer SoŌware.

Note: all values MUST be wriƩen in hexadecimal.

As menƟoned in Sec. DPP Coincidence mode couples of channels in 725 and 730 series share the same
TRG_REQ. The local Shaped Trigger and local Trigger ValidaƟon opƟons can be configured through register
”DPP Algorithm Control 2”, at address 0x1nA0 [RD11], and they are summarized in Fig. 4.6. The n index
idenƟfies the n-th channel. The register value must be equal for channels of the same couple. WriƟng the
n channel value, it will write the same value in the n+1 channel (channels of the same couple). Refer to
[RD11] for more details.

CH0

CH1

00: AND
01: Only 0
10: Only 1
11: OR

Local Shaped TRG 0

Local Shaped TRG 1

bits[1:0] 0x1nA0

Enable couple 0 Shaped TRG

bit[2] 0x1nA0

Shaped TRG 01 TRG_REQ couple 0

Mother Board FPGACouple 0 FPGA

bits[5:4] 0x1nA0

Enable couple 0 TRG_VAL

bit[6] 0x1nA0

00: Crossed
01: MB Val
10: AND
11: OR

TRG_VAL couple 0

Fig. 4.6: Local Trigger Management inside couple 0 of 725-730 digiƟzer series. Couple 0 is made of channel 0 and
channel 1. The same applies for the other couples of the 725-730 digiƟzers.

The TRG_REQ of the couple can be the AND, OR of the two channels, or one of the two channels. The
TRG_VAL can be generated frommother board, from the other channel of the couple, or it can be the logic
AND/OR of the two shaped TRG.
In case of coincidence inside the couple (ch0 & ch1) it is recommended to use opƟon AND (10).
Here the list of registers to be set to enable the coincidence mode.

• Enable the propagaƟon of the Individual Trigger (ITRG) from mother board to mezzanines to per-
form the signal validaƟon.

Register name Address Register bits OpƟons
Board ConfiguraƟon 0x8000 [2] 0 ITRG disabled

1 ITRG enabled

Set bit [2] = 1 of the global channel configuraƟon register (Board ConfiguraƟon), address 0x8000, i.e.
write:
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<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
</GenericWrites>
</config>

• Enable the coincidence trigger acquisiƟon mode. DPP-PHA firmware for 725-730 series supports
three types of acquisiƟonmodes that can be enabled through bits[19:18] of the “DPP Algorithm Con-
trol” register. Possible choices are:

00 normal
01 coincidence
11 anƟ-coincidence

In the normal acquisiƟon mode, as described in Sec. DPP Normal AcquisiƟon mode, each channel
can either self-trigger on the input pulse or acquire from an external trigger. In the coincidence ac-
quisiƟon mode, as described in Sec. DPP Coincidence mode, each channel self-trigger on the input
signal and acquires only when a validaƟon signal arrives within a certain Ɵme window. The anƟ-
coincidence acquisiƟon mode works in the same way as the coincidence mode, but the internal logic
is the opposite, i.e. the validaƟon occurs when no signal arrives in the acceptance Ɵme window.

Register name Address Register bits OpƟons

DPP Algorithm Control
0x1n80 [19:18] 00 coincidence disabled
(channel n) 01 coincidence enabled

11 anƟ-coincidence enabled

Set bits [19:18] = 01 of the channel control register (DPP Algorithm Control). Coincidences must be
enabled for each channel involved; for example in case of channel 0 and channel 1 write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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• Set the coincidencewindows (i.e. the width of the shaped trigger) for the trigger request signal (TST).

Register name Address Register bits OpƟons

Shaped Trigger Width 0x1n84 [7:0] n. clocks (hex)
(channel n)

Set the same value for each channel involved in the coincidence. The value is expressed in steps of
16 ns for 725 and 8 ns for 730 series. For example, if you want to have a window of 1.6 µs, you may
write for 730

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

for 725

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>64</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>64</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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• Set the ”DPP Algorithm Control 2” register. This register manages the local TRG_REQ of the couple
(first three bits), and the TRG_VAL origin for the couple itself (bits[6:4]). The TRG_REQ of the couple
can be the AND, OR of the two channels, or one of the two channels. The TRG_VAL can be generated
from mother board, from the other channel of the couple, or it can be the logic AND/OR of the two
possibiliƟes.

Register name Address Register bits OpƟons
[1:0] 00: TRG_REQ is the AND of the channels

01: TRG_REQ is the even channel of the
couple
10: TRG_REQ is the odd channel of the
couple
11: TRG_REQ is the OR of the channels

DPP Algorithm [2] Enable TRG_REQ of the couple
Control 2 0x1nA0 [3] Reserved

[5:4] 00: crossed (TRG_VAL0 = TRG_REQ1;
TRG_VAL1 = TRG_REQ0);
01: TRG_VAL0 = TRG_VAL1 = signal from
mother-board mask;
10: AND (TRG_VAL0 = TRG_VAL1 =
TRG_REQ0 AND TRG_REQ1);
11: OR (TRG_VAL0 = TRG_VAL1 =
TRG_REQ0 OR TRG_REQ1).

[6] Enable TRG_VAL of the couple

For example, to set the validaƟon from the other channel of the couple (TRG_REQ to mother board
not enabled), write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

See more examples in the next SecƟon.

Note: In the address 0x1nA0, n corresponds to the n-th channel. The register value must be equal for
channels of the same couple. WriƟng the 2n channel value, will write the same value in the 2n+1 channel
(channels of the same couple). Refer to [RD11].
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• Write the trigger validaƟon logic, which corresponds to the logic operaƟon that enables the coinci-
dence among couples. The trigger validaƟon can be generated either by the Individual Trigger Logic,
or by the Global Trigger Logic (See Sec. Coincidences with CAEN DPP firmware). Register Trigger
ValidaƟon Mask 0x8180+(4n), where n is the couple number, manages the Individual Trigger Logic2.
It is possible to perform the logic operaƟon between the couples TRG-REQ by modifying bits[9:8],
according to the opƟons: OR = 00, AND = 01, and MAJORITY = 10. Bits [12:10] allow to set the
majority levelm, where for a levelm the majority fires when at leastm+1 trigger requests are high. It
is possible also to include the LVDS I/O Global Trigger (bit [28] VME only), LVDS I/O Individual Trigger
(bit [29] VME only), the External Trigger (bit [30],) and the SoŌware Trigger (bit [31]) in logic OR with
the individual TRG-REQ.

Register name Address Register bits OpƟons
[0] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[1] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
[2] 0 TRG_REQ[2] not propagated

1 TRG_REQ[2] propagated
[3] 0 TRG_REQ[3] not propagated

1 TRG_REQ[3] propagated
[4] 0 TRG_REQ[4] not propagated

1 TRG_REQ[4] propagated
[5] 0 TRG_REQ[5] not propagated

1 TRG_REQ[5] propagated
[6] 0 TRG_REQ[6] not propagated

1 TRG_REQ[6] propagated
[7] 0 TRG_REQ[7] not propagated

Trigger ValidaƟon Mask 0x8180+(4n) 1 TRG_REQ[7] propagated
(couple n) OperaƟon 00 OR

Mask [9:8] 01 AND
10 MAJORITY

Majority value for majority
Level [12:10]
[27:13] 0 (Reserved)
LVDS I/O Global 0 LVDS GTRG not propagated
Trigger [28] 1 LVDS GTRG propagated
LVDS I/O Individual 0 LVDS ITRG not propagated
Trigger [29] 1 LVDS ITRG propagated
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated

2Register address corresponds to 0x8180 for couple 0, 0x8184 for couple 1, 0x8188 for couple 2, 0x818C for couple 3, 0x8190 for couple 4,
0x8194 for couple 5, 0x8198 for couple 6, and 0x819C for couple 7
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For example, to configure the AND between couple 0 and couple 1, write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

Examples for 725-730 series with DPP-PHA
AND between channel 0 and channel 1 (ch0 & ch1)

Channel 0 and channel 1 acquire data within 1.6 µs of coincidence window.

Note: In case of 725 write 0x1n84 = 0x64.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence inside the couples (ch0 & ch1), (ch2 & ch3), (ch4 & ch5), (ch6 &
ch7)

Couples of channels (up to channel 7) acquire data within 1.6 µs of coincidence window. Since there are
many registers involved and their visualizaƟon in the Generic Writes tab is not easy, we are going to report
the .xml code only. Use the buƩon ”Load” to upload the registers in the GUI.

Note: In case of 725 write 0x1n84 = 0x64.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>

<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence inside the couples (ch0 & ch1), (ch2 & ch3), (ch4 & ch5), (ch6 &
ch7), (ch8 & ch9), (ch10 & ch11), (ch12 & ch13), (ch14 & ch15) - VME only

Couples of channels (up to channel 15 for VME form factor) acquire data within 1.6 µs of coincidence
window. Use the buƩon ”Load” to upload the registers in the GUI.

Note: In case of 725 write 0x1n84 = 0x64.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1880</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1980</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1B80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>

<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1884</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1984</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1B84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D84</GWaddr>
<GWdata>C8</GWdata>
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<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>12A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>18A0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1AA0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1CA0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1EA0</GWaddr>
<GWdata>60</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among four channels (four different couples, ch0 & ch2 & ch4 & ch6)
Even channels of the first four couples acquire data within 1.6 µs of coincidence window. The four couples
provide as TRG_REQ only the even channels and receive the TRG_VAL from mother board. The mother
board FPGA performs the AND between the four couples.

Note: Since the two channels of the couple share the same memory it is recommended to use only one
channel per couple, if available. If it is not possible to use one channel per couple, see the example in the
next secƟon.

Note: The odd channels of the couples do not parƟcipate to the coincidence logic.

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>

<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among four channels (two different couples, ch0 & ch1 & ch2 & ch3)
Channel 0 to channel 3 acquire data within 1.6 µs of coincidence window. The two couples provide as
TRG_REQ the AND of the two channels and receive the TRG_VAL from mother board. The mother board
FPGA performs the AND between couple 0 and couple 1.

Note: Since the two channels of the couple share the same memory it is usually suggested to perform the
coincidence as in the previous example - if channels are not otherwise occupied.

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>

<GWmask>FF</GWmask>
</GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>103</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among eight channels (eight different couples, ch0 & ch2 & ch4 &
ch6 & ch8 & ch10 & ch12 & ch14)

Even channels of the eight couples (VME only) acquire data within 1.6 µs of coincidence window. The
couples provide as TRG_REQ only the even channel and receive the TRG_VAL from mother board. The
mother board FPGA performs the AND between the eight couples.

Note: Since the two channels of the couple share the same memory it is recommended to use only one
channel per couple, if available. If it is not possible to use one channel per couple, see the example in the
next secƟon.

Note: The odd channels of the couples do not parƟcipate to the coincidence logic.

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1880</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C80</GWaddr>
<GWdata>40000</GWdata>

<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1884</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1E84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>18A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1AA0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1CA0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1EA0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
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</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8190</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8194</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>8198</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>819C</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among eight channels (four different couples, ch0 & ch1 & ch2 &
ch3 & ch4 & ch5 & ch6 & ch7)

Channel 0 to channel 7 acquire data within 1.6 µs of coincidence window. The four couples provide as
TRG_REQ the AND of the two channels and receive the TRG_VAL from mother board. The mother board
FPGA performs the AND between the four couples.

Note: Since the two channels of the couple share the same memory it is usually suggested to perform the
coincidence as in the previous example (VME only) - if channels are not otherwise occupied.

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>

<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>10F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Coincidence among sixteen channels (ch0 & ch1 & ch2 & ch3 & ch4 & ch5 & ch6
& ch7 & ch8 & ch9 & ch10 & ch11 & ch12 & ch13 & ch14 & ch15) - VME only

All channels of a VME board acquire data within 1.6 µs of coincidence window. The four couples provide
as TRG_REQ the AND of the two channels and receive the TRG_VAL frommother board. The mother board
FPGA performs the AND between the four couples.

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>40000</GWdata>

<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1880</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1980</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1B80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F80</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1884</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1984</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
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</GenericWrite>
<GenericWrite>
<GWaddr>1B84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>

<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>18A0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1AA0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1CA0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1EA0</GWaddr>
<GWdata>54</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>8184</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8190</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8194</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8198</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>819C</GWaddr>
<GWdata>1FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Majority of at least three couples among four couples (eight channels)
The first eight channels of the board acquire when at least three couples are in coincidence within 1.6 µs
(majority level = 2).

Note: To set the majority level = 1 (at least two couples are in coincidence), just modify the last four
registers, wriƟng 0x60F rather than 0xA0F

Note: In case of 725 write 0x1n84 = 0x64.

Use the buƩon ”Load” to upload the registers in the GUI.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>40000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>

<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>57</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>57</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>57</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>57</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>A0F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>A0F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>A0F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>A0F</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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5 How to Veto the acquisiƟon
In many physics applicaƟons it is required to veto the acquisiƟon of one or more channels for a certain
amount of Ɵme. There are various sources of veto, which can be a combinaƟon of the other channels, or
an external signal. Consider for example the case of a muon shield, or the case of In the following secƟons
there are reported three case:
1. one channel is vetoed by the other enabled channels;
2. taking advantage of the couplemanagement of 725-730 series, it is possible to set a coincidence logic

for the channels in the couple and a veto which is managed by the mother board FPGA;
3. an external signal is used to veto the acquisiƟon.

Signal on channel 0 vetoed by the other channels
This is for example the case of a muon shield, where the source is detected by a specific detector (channel
0), and a set of three scinƟllators (from channel 1 to channel 3) act as a veto (see Fig. 5.1). If a muon crosses
one of the three scinƟllators of the shield and the detector, that event is removed.
The logic is CH0&(CH1|CH2|CH3), i.e. the detector acquire in anƟ-coincidence with the OR among the
three scinƟllators.
In the following subsecƟon the register seƫngs for each firmware are reported.
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Fig. 5.1: Muon Shield scheme: an emiƫng source is detected by a parƟcular detector. Three scinƟllators act as a
muon shield. Events passing both in the shield and in the detector are removed.

Veto on ch0 - DPP-PSD for 720 and 751 series
Write the following code in the FreeWrites file. The coincidence window is set to 1 µs.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4

GENERIC_WRITE 0x1080 0xC0000 0xC0000

GENERIC_WRITE 0x1070 0x7D 0xFF

GENERIC_WRITE 0x106C 0x9 0xFF

GENERIC_WRITE 0x8180 0xE 0xFFFFFFFF
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Veto on ch0 - DPP-PSD for 725 and 730 series
Write the following code in the FreeWrites file. The coincidence window is set to 1 µs.

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x3E 0xFF to get about 1 µs of coincidence
window.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4

GENERIC_WRITE 0x1080 0xC0000 0xC0000

GENERIC_WRITE 0x1084 0x55 0xFF
GENERIC_WRITE 0x1284 0x5 0xFF
GENERIC_WRITE 0x1484 0x5 0xFF
GENERIC_WRITE 0x1684 0x5 0xFF

GENERIC_WRITE 0x1070 0x7D 0xFF

GENERIC_WRITE 0x106C 0x9 0xFF

GENERIC_WRITE 0x8180 0xE 0xFFFFFFFF
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Veto on ch0 - DPP-PHA for 724 and 781 series
Copy the following seƫngs in the Generic Writes tab of the MC2Analyzer soŌware, or load the file. The
coincidence window is set to 1 µs.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>64</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>E</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

Veto on ch0 - DPP-PHA for 725 and 730 series
Copy the following seƫngs in the Generic Writes tab of the MC2Analyzer soŌware, or load the file. The
coincidence window is set to 1 µs.

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x3E 0xFF to get about 1 µs of coincidence
window.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>64</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>106C</GWaddr>
<GWdata>9</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>10A0</GWaddr>
<GWdata>55</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>5</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>5</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>5</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>E</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Veto for the couples of channels (725-730 only)
In case of 725 and 730 series, we can take advantage of the couple management by seƫng a coincidence
logic for the channels in the couple (mezzanine level), and a veto which is controlled by the mother board
FPGA (refer to Sec. Coincidences with CAEN DPP firmware for more details on how the coincidence is
managed in the digiƟzer).
The source of this veto ismanaged by bits[19:18] of register 0x1n84 for DPP-PSD, and bits[15:14] of register
0x1nA0 for DPP-PHA.

Register name Address Register bits OpƟons

DPP Algorithm Control 2 0x1n84-PSD,
0x1nA0-PHA

[19:18]
([15:14])

00 = disabled;
01 = the veto signal is common among all
channels. It can be set through register
0x810C, and it can be generated by an
external trigger or by a combinaƟon of
the trigger requests from couples;
10 = the veto signal is individually set for
the couple of channels (each couple can
have a different veto). It can be set
through register 0x8180 (+4n), where n is
the couple index, and it can be generated
by an external trigger or by a combinaƟon
of the trigger requests from couples;
11 = the veto signal comes from negaƟve
saturaƟon.

Note: from revision 136.9 of the DPP-PSD firmware the former bit[7] opƟon has been disconƟnued. Use
opƟon ”10” for the same funcƟonality.

The veto duraƟon is defined by register 0x1nD4, where zero means that the veto lasts for the duraƟon of
the signal that generated it. A veto width different from 0 extends the veto duraƟon by the amount of Ɵme
wriƩen in the register.

Register name Address Register bits OpƟons
[15:0] Value for the veto extension.

Veto Width 0x1nD4 [17:16]

Steps of the veto width.
00: 16 ns for 725, 8 ns for 730;
01: 4 µs for 725, 2 µs for 730;
10: 1048 µs for 725, 524 µs for 730;
11: 264 ms for 725, 134 ms for 730.
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Coincidence inside the VME couples (ch-i & ch-i+1) vetoed by the majority of
two or more couples (DPP-PSD)

Couples of channels (up to channel 15 for VME form factor) acquire data within 80 ns of coincidence win-
dow. The acquisiƟon is vetoed when at least two couples are in coincidence. For example, this is the case
of two-faced detectors which acquire in coincidence. The acquisiƟon is then vetoed by a cosmic ray that
crosses two or more couples (see figure below as a scheme).

Note: In case of 725 write: GENERIC_WRITE 0x1070 0x5 0xFF, etc. to get 80 ns of coincidence
window.

CH0

CH1

CH2

CH3

CH14

CH15

CH0

CH1

CH2

CH3

CH14

CH15

Coincidence inside 
couples of 

channels (two-
faced detectors)

The coincidence is 
vetoed by an event 
passing at least two 

couples

Fig. 5.2: Example of two-sided detectors that acquire in coincidence

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0xC0000 0xC0000
GENERIC_WRITE 0x1180 0xC0000 0xC0000
GENERIC_WRITE 0x1280 0xC0000 0xC0000
GENERIC_WRITE 0x1380 0xC0000 0xC0000
GENERIC_WRITE 0x1480 0xC0000 0xC0000
GENERIC_WRITE 0x1580 0xC0000 0xC0000
GENERIC_WRITE 0x1680 0xC0000 0xC0000
GENERIC_WRITE 0x1780 0xC0000 0xC0000
GENERIC_WRITE 0x1880 0xC0000 0xC0000
GENERIC_WRITE 0x1980 0xC0000 0xC0000
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GENERIC_WRITE 0x1A80 0xC0000 0xC0000
GENERIC_WRITE 0x1B80 0xC0000 0xC0000
GENERIC_WRITE 0x1C80 0xC0000 0xC0000
GENERIC_WRITE 0x1D80 0xC0000 0xC0000
GENERIC_WRITE 0x1E80 0xC0000 0xC0000
GENERIC_WRITE 0x1F80 0xC0000 0xC0000
#
GENERIC_WRITE 0x1070 0xA 0xFF
GENERIC_WRITE 0x1170 0xA 0xFF
GENERIC_WRITE 0x1270 0xA 0xFF
GENERIC_WRITE 0x1370 0xA 0xFF
GENERIC_WRITE 0x1470 0xA 0xFF
GENERIC_WRITE 0x1570 0xA 0xFF
GENERIC_WRITE 0x1670 0xA 0xFF
GENERIC_WRITE 0x1770 0xA 0xFF
GENERIC_WRITE 0x1870 0xA 0xFF
GENERIC_WRITE 0x1970 0xA 0xFF
GENERIC_WRITE 0x1A70 0xA 0xFF
GENERIC_WRITE 0x1B70 0xA 0xFF
GENERIC_WRITE 0x1C70 0xA 0xFF
GENERIC_WRITE 0x1D70 0xA 0xFF
GENERIC_WRITE 0x1E70 0xA 0xFF
GENERIC_WRITE 0x1F70 0xA 0xFF
#
GENERIC_WRITE 0x106C 0x9 0xFF
GENERIC_WRITE 0x116C 0x9 0xFF
GENERIC_WRITE 0x126C 0x9 0xFF
GENERIC_WRITE 0x136C 0x9 0xFF
GENERIC_WRITE 0x146C 0x9 0xFF
GENERIC_WRITE 0x156C 0x9 0xFF
GENERIC_WRITE 0x166C 0x9 0xFF
GENERIC_WRITE 0x176C 0x9 0xFF
GENERIC_WRITE 0x186C 0x9 0xFF
GENERIC_WRITE 0x196C 0x9 0xFF
GENERIC_WRITE 0x1A6C 0x9 0xFF
GENERIC_WRITE 0x1B6C 0x9 0xFF
GENERIC_WRITE 0x1C6C 0x9 0xFF
GENERIC_WRITE 0x1D6C 0x9 0xFF
GENERIC_WRITE 0x1E6C 0x9 0xFF
GENERIC_WRITE 0x1F6C 0x9 0xFF
#
GENERIC_WRITE 0x1084 0x67 0xFF
GENERIC_WRITE 0x1284 0x67 0xFF
GENERIC_WRITE 0x1484 0x67 0xFF
GENERIC_WRITE 0x1684 0x67 0xFF
GENERIC_WRITE 0x1884 0x67 0xFF
GENERIC_WRITE 0x1A84 0x67 0xFF
GENERIC_WRITE 0x1C84 0x67 0xFF
GENERIC_WRITE 0x1E84 0x67 0xFF
#
GENERIC_WRITE 0x8180 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x8190 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x8194 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x8198 0x6FF 0xFFFFFFFF
GENERIC_WRITE 0x819C 0x6FF 0xFFFFFFFF
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Coincidence inside the VME couples (ch-i & ch-i+1) vetoed by the majority of
two or more couples (DPP-PHA)

Here follows the seƫngs for the same example of Sec. Coincidence inside the VME couples (ch-i& ch-i+1)
vetoed by the majority of two or more couples (DPP-PSD) in case of DPP-PHA firmware. The coincidence
window is set equal to 1.6 µs.

Note: In case of 725 write 0x1084 = 0x64, etc.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>False</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1580</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1680</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1780</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>1880</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1980</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1B80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F80</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1084</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1184</GWaddr>
<GWdata>C8</GWdata>

<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1284</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1384</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1484</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1584</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1684</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1784</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1884</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1984</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1B84</GWaddr>
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<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1D84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1F84</GWaddr>
<GWdata>C8</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1064</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1264</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1464</GWaddr>

<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1664</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1864</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1A64</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1C64</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1E64</GWaddr>
<GWdata>67</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>

<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8190</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8194</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8198</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>819C</GWaddr>
<GWdata>6FF</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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External Trigger to veto (gate) the acquisition
The acquisiƟon can be synchronized with an external signal, which controls the acquisiƟon according to
its logic level high or low. In this case the external signal can be fed into the TRG-IN connector and the
TRG_VAL can be set equal to the external trigger itself. Besides the standard use of the TRG-IN as a global
trigger, it is possible to program the digiƟzer to acƟvate the trigger logic for the whole duraƟon of the
external trigger. According to the acquisiƟon mode (coincidence/anƟ-coincidence) the enabled channels
can acquire or being vetoed.
An addiƟonal register must be set to accomplish this feature (common both to DPP-PSD and DPP-PHA
firmware).

Register name Address Register bits OpƟons
[0] 0: NIM I/O Level

1: TTL I/O Level
[10] 0: trigger is synchronized with the edge of

the TRG-IN signal;
1: trigger is synchronized with the whole
duraƟon of the TRG-IN signal.
Note: this bit must be used in conjuncƟon
with bit[11] = 0.

Front Panel I/O Control 0x811C [11] 0: TRG-IN signal is processed by the
motherboard and sent to mezzanine
(default). The trigger logic is then
synchronized with TRG-IN;
1: TRG-IN is directly sent to the
mezzanines with no mother board
processing nor delay.
NOTE: if this bit is set to 1, then bit[10] is
ignored.

Bit[11] must be set to 1 to ensure that the TRG-IN signal is sent to the channel FPGA (mezzanine) and the
acquisiƟon is synchronized with this signal. Bit[0] adjusts the input level choosing between NIM and TTL.
For example, in case of DPP-PSD firmware write:

GENERIC_WRITE 0x811C 0x800 0x801 # if NIM
GENERIC_WRITE 0x811C 0x801 0x801 # if TTL

or, in case of DPP-PHA firmware (TTL level), write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>811C</GWaddr>
<GWdata>801</GWdata>
<GWmask>801</GWmask>
</GenericWrite>
</GenericWrites>
</config>

GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3 79



The TRG_VAL must be set equal to external TRG-IN; the channel will self-trigger on the input pulse, and
then it waits for the validaƟon from the external trigger to save the event.
For example, in case of DPP-PSD firmware, write (for channel 0):

GENERIC_WRITE 0x8180 0x40000000 0xFFFFFFFF

or, in case of DPP-PHA firmware, write:

<?xml version="1.0" encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
</GenericWrites>
</config>

See the examples in the next secƟon for addiƟonal details.

Veto from External Trigger - 720 and 751 series with DPP-PSD
Consider an acquisiƟon made by four channels of a DT5720(51) with DPP-PSD firmware, where the acqui-
siƟon is vetoed by an external TTL signal (on TRG-IN connector). All channels are in anƟ-coincidence with
the external trigger.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x811C 0x801 0x801
#
GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0xC0000 0xC0000
GENERIC_WRITE 0x1180 0xC0000 0xC0000
GENERIC_WRITE 0x1280 0xC0000 0xC0000
GENERIC_WRITE 0x1380 0xC0000 0xC0000
#
GENERIC_WRITE 0x8180 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x40000000 0xFFFFFFFF

80 GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3



Veto from External Trigger - 725 and 730 series with DPP-PSD
Consider an acquisiƟon made by eight channels of a DT5725(30), where the acquisiƟon is vetoed by an
external TTL signal (on TRG-IN connector). All channels are in anƟ-coincidence with the external trigger.

# Syntax:
# GENERIC_WRITE 0x<address> 0x<data> 0x<mask>

GENERIC_WRITE 0x811C 0x801 0x801
#
GENERIC_WRITE 0x8000 0x4 0x4
#
GENERIC_WRITE 0x1080 0xC0000 0xC0000
GENERIC_WRITE 0x1180 0xC0000 0xC0000
GENERIC_WRITE 0x1280 0xC0000 0xC0000
GENERIC_WRITE 0x1380 0xC0000 0xC0000
GENERIC_WRITE 0x1480 0xC0000 0xC0000
GENERIC_WRITE 0x1580 0xC0000 0xC0000
GENERIC_WRITE 0x1680 0xC0000 0xC0000
GENERIC_WRITE 0x1780 0xC0000 0xC0000
#
GENERIC_WRITE 0x1084 0x50 0xFF
GENERIC_WRITE 0x1284 0x50 0xFF
GENERIC_WRITE 0x1484 0x50 0xFF
GENERIC_WRITE 0x1684 0x50 0xFF
#
GENERIC_WRITE 0x8180 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x8184 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x8188 0x40000000 0xFFFFFFFF
GENERIC_WRITE 0x818C 0x40000000 0xFFFFFFFF

Veto from External Trigger - 724, 780 and 781 series with DPP-PHA
An external trigger on the TRG-IN connector is used to veto the acquisiƟon of four channels. Set the ”Coin-
cidences” tab as in Fig. 5.3. The coincidence window value has not effect in this case, since the acquisiƟon
is vetoed for the whole duraƟon of the external trigger itself.

Note: In case of 780 series select the first two channels only.

GD2827 - How to make coincidences with CAEN DigiƟzers User Guide rev. 3 81



Fig. 5.3: MC2Analyzer configuraƟon of veto from external trigger

Here the list of registers to be enabled.
<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1180</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1380</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>

</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>811C</GWaddr>
<GWdata>C01</GWdata>
<GWmask>C01</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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Veto from External Trigger - 725 and 730 series with DPP-PHA
An external trigger on the TRG-IN connector is used to veto the acquisiƟon of four channels, in parƟcular
ch0, ch2, ch4, and ch6. Set the ”Generic Writes” tab as below, or load the seƫngs in the tab itself.

<?xml version="1.0"
encoding="UTF-8"?>
<config>
<GenericWrites>
<GWEnable>True</GWEnable>
<GenericWrite>
<GWaddr>8000</GWaddr>
<GWdata>4</GWdata>
<GWmask>4</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1080</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1280</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>1480</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>

<GWaddr>1680</GWaddr>
<GWdata>C0000</GWdata>
<GWmask>C0000</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>10A0</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>12A0</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>14A0</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>16A0</GWaddr>
<GWdata>50</GWdata>
<GWmask>FF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8180</GWaddr>

<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8184</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>8188</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>818C</GWaddr>
<GWdata>40000000</GWdata>
<GWmask>FFFFFFFF</GWmask>
</GenericWrite>
<GenericWrite>
<GWaddr>811C</GWaddr>
<GWdata>C01</GWdata>
<GWmask>C01</GWmask>
</GenericWrite>
</GenericWrites>
</config>
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6 Coincidences with Default Firmware
Data acquisiƟonwith Default firmware ensures that whenever an input signal is triggered by one channel, a
global trigger frommother board enables all channels to read and save the event. The global trigger can be
also configured tomake the coincidence logic through themajority operaƟonwithin a desiredƟmewindow.
This can be done with a firmware register write for most of the digiƟzer series, with few excepƟons. In
case of 725 and 730 series it is possible to perform the logic AND/OR of channels of the same couple, as
well as a global trigger of couples (majority only). Refer to [730Manual] for more details. The 742 series
does not have a global trigger generaƟon, therefore it does not have the majority logic either. In case
of 743 series it is possible to perform the logic AND/OR between channels of the same couple, and logic
AND/OR/MAJORITY among different couples. For more details refer to [WaveCatcherManual]. In case of
740 series the coincidence is meant among different groups.
The CAEN soŌware tool WaveDump, available at the CAEN web site, can be used to test the majority
logic. In parƟcular at the end of the configuraƟon file WaveDumpConfig.txt (refer to the specific user
manual [WDManual] for more details) it is possible to add the specific register write. Modify the 32 bit
”Trigger Source Enable Mask” register (address 0x810C) through the WRITE_REGISTER string, where bits
[7:0] enable the specific channels for acquisiƟon, bits [23:20] set the coincidence window width in steps
of trigger clock (i.e. 10 ns for 724 series and 8 ns for the others), and bits [26:24] set the majority level.
A majority level m enables a global trigger when at least m + 1 channels trigger within the coincidence
window. Bits [31:30] control the external trigger and the soŌware trigger respecƟvely.

All values MUST be wriƩen in hexadecimal.

For example, the coincidence between two channels can be achieved by seƫng the majority level equal to
one. In case you want to have the coincidence of channel 1 and channel 3, with a majority level of 1, and
a coincidence window of 10 trigger clocks, you must write in the WaveDumpConfig.txt file:

WRITE_REGISTER 810C 1A0000A

For 761 series the only possible coincidence is between channel 0 and channel 1 of the VME family (refer
to [RD12]). The register write changes as follows:

WRITE_REGISTER 810C 1A00011

The following table summarizes the 0x810C bit register descripƟon. Refer to 740 and 761 series User Man-
ual for parƟcular cases.
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Register name Address Register bits OpƟons
[0] 0 TRG_REQ[0] not propagated

1 TRG_REQ[0] propagated
[1] 0 TRG_REQ[1] not propagated

1 TRG_REQ[1] propagated
[2] 0 TRG_REQ[2] not propagated

1 TRG_REQ[2] propagated
[3] 0 TRG_REQ[3] not propagated

1 TRG_REQ[3] propagated
[4] 0 TRG_REQ[4] not propagated

1 TRG_REQ[4] propagated
[5] 0 TRG_REQ[5] not propagated

1 TRG_REQ[5] propagated
[6] 0 TRG_REQ[6] not propagated

Trigger Source 1 TRG_REQ[6] propagated
Enable Mask 0x810C [7] 0 TRG_REQ[7] not propagated

1 TRG_REQ[7] propagated
[19:8] RESERVED
[23:20] Coincidence window
Majority Value for majority
Level
[26:24]
[28:27] 0 (RESERVED)
LVDS External 0 LVDS EXT TRG not propagated
Trigger [29] 1 LVDS EXT TRG propagated
External 0 EXT TRG not propagated
Trigger [30] 1 EXT TRG propagated
SoŌware 0 SOFT TRG not propagated
Trigger [31] 1 SOFT TRG propagated
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7 Technical Support
CAEN makes available the technical support of its specialists at the e-mail addresses below:

support.nuclear@caen.it
(for quesƟons about the hardware)

support.compuƟng@caen.it
(for quesƟons about soŌware and libraries)
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