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730 Digitizer Family
16/8 Ch. 14-bit 500 MS/s Digitizer

APPLICATIONS

APPLICATION NOTES

VME64 VME64X NIM DESKTOP

• Nuclear and Particle Physics
• Dark Matter and Astroparticle 

Physics
• Fast Neutron spectroscopy
• Homeland Security

The CAEN top level digitizer
ICH WV TS TDC QDC CFD PHA PSD ZS DAW

• AN3250
• AN3251

• AN5157
• AN5830

• AN5995
• GD2783

• GD2827

Firmware Software ICH WV TS TDC QDC CFD PHA PSD ZS DAW
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Principle of Operation

Flash
ADC and Switched Capacitor Arrays

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

CAEN Digitizer block diagram: 

MOTHERBOARD

DAUGHTERBOARD
SSRAM

ADC
CHANNEL  

FPGA 
(AMC)

G+

DAC

INPUT

CLK-OUT (1)

CLK-IN

OSC

INTERFACE 
FPGA 
(ROC)

SY
N

C
 &

 T
rig

ge
r

si
gn

al
s

LO
C

A
L 

B
U

S

PLL

TRG-IN
TRG-OUT (3)

S IN (3)

MON (1)
VME (1)

GPIO (1) CONET

(1) VME only 

(2) Desktop/NIM only 

(3) for Desktop/NIM: 
TRG-OUT = GPO
S-IN = GPI

USB (2)

16 SIGNALS

DAC

72  Digitizer Family

CAEN has made a big effort in dev

The user can install a DPP algorit
methods that go beyond the simp

Firmware

CAEN Digitizer
readout application

Software

Firmware
Upgrade

Waveform Recording
Firmware

Time windowed waveform recording
Dead-timeless acquisition
Multi-buffer memories  
Multi-board synchronization

Digitizer Software for
Signal Inspection and
waveform recording

Features ICH

TDC

TSWV

CFD

ICH

PHA

DAW

Feature Acronyms Legend

QDC

(Independent channels): the
trigger and acquire data inde
can be corelated using a user
(anti) coincidence logic criteri

(Time to Digital Converter)
stamp information from the 
fast digital discriminator filte
resolution (sub-ns resolution

(Pulse Height Analysis): pul
exponential signals or comin
sensitive preamplifier

(Dynamic Acquisition Windo
acquisition of a dynamically a
number of ADC samples

PHA ZSPSD

D

TDC



Waveform Digitizers

veloping algorithms for the Digital Pulse Processing (DPP).

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

Pulse Shape
Discrimination

Digitizer running DPP-PSD
firmware becomes a digital
replacement of dual gate QDC,
discriminator and gate generator.

Firmware Upgrade
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Multiparametric
DAQ Software for

Physics
Applications

WV TS

ZS

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

(Constant Fraction Discriminator): digital
Constant Fraction Discriminator with
programmable delay and fraction. Works in
combination with TDC

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

da

Pulse Height
Analysis

Digitizer running DPP-PHA
firmware becomes a digital
replacement of Shaping Amplifier
and Peak Sensing ADC (Multi-
Channel Analyzer) by means of
digital trapezoidal filters.

Digital MCA Data
Acquisition and

Analysis Software

Multiparametric
DAQ Software for
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Applications

e channels can
pendently and

r-defined
a

: fine time
interpolation

er with high
n)

se height of any
g from charge

ow):
adjusted

725 / 730 Digitizer Family

TSWV

QDC

ZSPSD

DAW

ICH

TDC CFD

TSWV

QDC

PHA ZSPSD

DAW

ICH

TDC CFD

Zero Length
Encoding

Digitizer running DPP-ZLE
firmware becomes able to
transfer digitized waveforms in
compressed mode thanks to an
enhanced Zero Suppression
algorithm.

Software interface
for DPP-ZLEplus

management

TSWV

QDC

PHA PSD

DAW

ICH

TDC CFD

Dynamic Acquistion
Window

Digitizer running DPP-DAW
firmware allows the user to
acquire data from each channel
independently and to adapt the
acquisition window to the real
pulse duration (over-threshold).

Software interface
for DPP-DAW
management

TSWV

QDC

PHA ZSPSD

ICH

TDC CFD

ZS

DAW

QDC CFD

PSD

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

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

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

PHA



(*) Trigger Logic and Trigger Time Stamp counter operate at 125 MHz (i.e. 8 ns or 4 ADC clock 
cycles), while  the counter value is read at a frequency of 62.5 MHz (i.e. 16 ns).

GENERAL 
Form Factor

ANALOG INPUT
Channels

Impedance

Connector

Full Scale Range (FSR)

Bandwidth

Offset

DIGITAL CONVERSION
Resolution 

Sampling rate 

ADC CLOCK GENERATION

connector

MEMORY

TRIGGER
Trigger source

trigger generation

Trigger propagation

Trigger Time Stamp

SYNCHRONIZATION
Clock propagation

Acquisition Synchronization 

External Trigger Time Stamp reset

LVDS I/O (VME only)

ANALOG MONITOR (VME only)

COMMUNICATION INTERFACE
Optical Link

USB 2.0 compliant 

VME

POWER CONSUMPTIONS

Ordering Options

Code Description Form Factor
WDT5730SXAAA S
WDT5730SBXAA S
WN6730SXAAAA S
WN6730SBXAAA S
WV1730SXAAAA S
WV1730SBXAAA S
WV1730SCXAAA S
WV1730SDXAAA S
WVX1730SXAAA S
WVX1730SBXAA S
WVX1730SCXAA S
WVX1730SDXAA S

WFWDPPTFAA30

WFWDPPNGAA30

WFWDPPTFAD30 ALL
WFWDPPNGAD30 ALL
WFWDPPDWAA30

WFWDPPDWAD30 ALL

WFWDPPZLAA30

WFWDPPZLAD30 ALL
WFWDPPS3001A

WFWDPPS3001D ALL

A318

Adapter

Accessories
A2818 A3818 A654

A659

AI2700

A317

DT4700

Waveform Digitizers

CAEN
Tools for Discovery
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