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reproducibility, ability to reprogram and adjust the algorithms to the 
application, ability to preserve the information of the signal along 

 

CAEN Digitizer block diagram: 
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n developing algorithms for the Digital Pulse Processing (DPP).

gorithm on the FPGA of the digitizer (firmware upgrade), run it on line and implement new acquisition
simple waveform recording.

Pulse Shape
Discrimination

Digitizer running DPP-PSD
firmware becomes a digital
replacement of dual gate QDC,
discriminator and gate generator.
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(Independent channels): the channels can
trigger and acquire data independently and
can be corelated using a user-defined
(anti) coincidence logic criteria

(Waveforms): acquisition of a
programmable number of ADC samples (raw
waveforms)

(Timestamp): trigger coarse time stamp
with low resolution (10-20 ns)

QDC (Charge to Digital Converter): gated
integrator (charge)

PSD
(Pulse Shape Discrimination): particle
discrimination via double gated integration

ZS
(Zero Suppression): acquisition of a
programmable number of ADC samples
with zero suppression

Feature Acronyms Legenda
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Technical Specifications
GENERAL	
Form Factor
1-unit wide, 6U VME64/VME64X
1-unit wide NIM
154x50x164 mm3 (WxHxD)  Desktop

ANALOG INPUT
Channels
8 channels, single ended (VME)
4/2 channels, single ended (NIM, Desktop) 
Impedance
50 Ω 
Connector
MCX 
Full Scale Range (FSR)
2 Vpp
Bandwidth
125 MHz
Offset
Programmable DAC for DC offset adjustment. Range: ±1 V

DIGITAL CONVERSION
Resolution 
12 bits
Sampling rate 
250 MS/s simultaneously on each channel
29.4 MS/s minimum by hardware downsampling (*)

ADC CLOCK GENERATION
Clock source: internal/external
On-Board PLL provides ADC sampling clock generation from an internal (50 MHz loc. oscillator) 
or external reference (50 MHz or 62.5 MHz; other options on request) on front panel CLK-IN 
connector.

MEMORY
1.25 MS/ch or 10 MS/ch Multi-Event Buffer divisible into 1 ÷ 1024 buffers with independent read 
and write access.
Programmable event size and pre- / post-trigger

TRIGGER
Trigger sources
Self-trigger: channel over/under threshold for either Common or Individual (DPP firmware only) 
trigger generation
External-trigger: Common by TRG-IN or Individual by LVDS connectors (DPP firmware only)
Software-trigger: Common by software command
Trigger propagation
TRG-OUT (VME) / GPO (NIM and Desktop) digital output
Trigger Time Stamp
Waveform recording firmware: 31-bit counter, 16 ns resolution, 17 s range (**); 48-bit extension 
by firmware 
DPP-PSD Firmware: 32-bit counter, 4 ns resolution, 17 s range; 47-bit extension by firmware; 
64-bit extension by software

SYNCHRONIZATION
Clock propagation
Daisy chain (VME only) by CLK-IN/CLK-OUT connectors
One-to-many clock distribution from an external clock source
Clock Cable delay compensation
Acquisition Synchronization 
Sync Start/Stop by digital I/O (S-IN, TRG-IN or GPI input, TRG-OUT or GPO output)
External Trigger Time Stamp reset

LVDS I/O (VME only)
16 general purpose LVDS I/Os controlled by FPGA
Busy, Data Ready, Memory full, Individual Trig-Out and other functions can be programmed
An Input Pattern from the LVDS I/Os can be associated to each trigger as an event marker

ANALOG MONITOR (VME only)
12-bit/125 MHz DAC FPGA controlled output with four operating modes: Trigger Majority / Test
Pulses / Memory Occupancy / Voltage Level 

COMMUNICATION INTERFACE
Optical Link
CAEN CONET proprietary protocol, up to 80 MB/s transfer rate
Daisy chainable: it is possible to connect up to 8/32 ADC modules to a single Optical Link 
Controller (Mod. A2818/A3818)
USB (NIM and Desktop direct, VME via V1718 bridge)
USB 2.0 compliant 
Transfer rate up to 30 MB/s
VME
VME 64X compliant
Data transfer mode: BLT32, MBLT64 (70 MB/s using CAEN Bridge), CBLT32/64, 2eVME, 2eSST 
(up to 200 MB/s)

POWER CONSUMPTIONS
Desktop: 1.5 A @ 12 V (Typ.)
NIM: 2.9 A @ +6 V, 90 mA @ -6 V
VME: 4 A @ +5 V, 200 mA @ +12 V, 200 mA @ -12 V          

(**) Trigger Logic and Trigger Time Stamp counter operate at 125 MHz (i.e. 8 ns or 1/2 ADC clock 
cycles), while  the counter value is read at a frequency of 62.5 MHz (i.e. 16 ns).

(*) The minimum value may depend on the digitizer model, on the firmware or on the hardware 
downsampling mode (refer to AN6308 - Downsampling measurement with CAEN Digitizer 
720/724/740/751 families)

Ordering Options

Code Description Form Factor
WDT5720BXAAA DT5720B - 4 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE Desktop

WDT5720CXAAA DT5720C - 2 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE Desktop

WDT5720DXAAA DT5720D - 4 Ch. 12 bit 250 MS/s Digitizer: 10MS/ch, C20, SE Desktop

WDT5720EXAAA DT5720E - 2 Ch. 12 bit 250 MS/s Digitizer: 10MS/ch, C20, SE Desktop

WN6720BXAAAA N6720B - 4 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE NIM

WN6720CXAAAA N6720C - 2 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE NIM

WN6720DXAAAA N6720D - 4 Ch. 12 bit 250 MS/s Digitizer: 10MS/ch, C20, SE NIM

WN6720EXAAAA N6720E - 2 Ch. 12 bit 250 MS/s Digitizer: 10MS/ch, C20, SE NIM

WV1720EXAAAA V1720E - 8 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE 6U-VME64

WV1720GXAAAA V1720G - 8 Ch. 12 bit 250 MS/s Digitizer: 10MS/ch, C20, SE 6U-VME64

WVX1720EXAAA VX1720E - 8 Ch. 12 bit 250 MS/s Digitizer: 1.25MS/ch, C20, SE 6U-VME64X

WVX1720GXAAA VX1720G - 8 Ch. 12 bit 250 MS/s Digitizer: 10MS /ch, C20, SE 6U-VME64X

WFWDPPNGAA20 DPP-PSD - Digital Pulse Processing for Pulse Shape Discrimination (8ch 
x720)

6U-VME64 
VME64X

WFWDPPNGAD20 DPP-PSD Digital Pulse Processing for Pulse Shape Discrimination (4/2ch 
x720)

Desktop 
NIM

A318
SE to Differential Clock Cable 
Adapter

Accessories
A2818
PCI CONET Controller

A3818
PCI Express CONET2 Controller

A654
MCX to LEMO Cable Adapter

A659
MCX to BNC Cable Adapter

Cables for CONET  Optical Link Networks

AI2700
Optical Fiber Series

A317
Clock Distribution Cable

DT4700
Clock Generator and  
FAN-OUT

CAEN
Tools for Discovery

n
CAEN SpA  
Via Vetraia 11 
55049 – Viareggio Italy 
Tel +39.0584.388.398 
Fax +39.0584.388.959 
info@caen.it   www.caen.it 
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