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FASTFLIGHT-2
4 GSa/s Digital Signal Averager

� 4 GSa/s (250 ps per point)

effective sampling rate

(2 GSa/s real-time sampling

rate)

� Long record lengths

� 1 to 65,536 sweeps averaged

per record

� <1 µs end-of-scan deadtime

during averaging (<1 % idle

time)

� Transfer rates to PC of up to

100 spectra (50 µs long and

500 ps per point) per second

� Precision Enhancer

transforms 8-bit ADC into

12-bit ADC, for 16 times

greater dynamic range

� Automatic correlated noise

reduction algorithm

� Live or post-acquisition

trend display

� Complete with software

� ActiveX Controls compatible

with LabVIEW, C++, Visual

Basic and other languages

FEATURES
FASTFLIGHT-2® is a high performance digital signal averager in a compact benchtop

console that is designed to be operated from a personal computer via its integral USB

data link. Essentially, on receipt of a trigger pulse, it digitizes the applied analog signal

at rates of up to 4 GSa/s (250 ps per point) using an 8-bit flash ADC and stores the

resulting waveform into its internal memory.  As such, it can be considered to be like a

fast oscilloscope. But unlike most ‘scopes, it includes a dedicated hardware averager,

so that if the signal is repetitive, it is able to record and average successive

waveforms into a 24-bit deep output memory with a deadtime between the end of one

sweep and the start of the next of less than 1 µs.

This feature is the key figure of merit when comparing the FASTFLIGHT-2  with other

techniques, such as digital storage oscilloscopes, which often require significant

times - up to milliseconds in some cases - after each sweep in order to perform the

averaging process. Because of this low deadtime, the overall data throughput rate can

be very high, allowing higher repetition rates and shorter experiment times than are

possible when using other methods.

The rapid acquisition speed is matched by rapid data transfer to the host computer via

the USB link of the resulting averaged spectra, with rates of up to 100 spectra per

second being achievable. This in turn allows study of spectra that are changing over a

period of time.

FASTFLIGHT-2 is supplied with a full applications software package, designed for

Windows XP, which gives access to all its controls and graphically displays the

acquired records, as well as allowing live or post acquisition trend analysis.

Alternatively, users can develop their own software using the supplied ActiveX controls,

which are compatible with most modern programming languages.

The instrument is suitable for use in any application requiring on-line averaging and/

or high repetition rates, especially those with noisy repetitive signals of a transient

nature. In these cases, where measurement times are necessarily short, the low

deadtime and high data throughput will make it the instrument of first choice.

DESCRIPTION

APPLICATIONS
� Dielectric studies

� Time-of-flight measurements

� Fundamental particle

studies

Specifications
General

Single-channel digital signal averager with

2 GSa/s 8-bit ADC capable of giving effective

4 GSa/s 12-bit performance. Benchtop

console (with separate power supply module)

controlled entirely from host computer via USB

data link.

Full applications software package supplied.

ActiveX controls for incorporating into custom

programs.

Measurement Modes

The instrument can either respond to an

external trigger pulse, or generate a trigger

pulse, and then start digitizing the applied

signal waveform for a preset period. The

acquired waveform is stored to memory.

The cycle repeats for the preset number of

sweeps to average, with each new record being
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added to those already in the buffer memory.

On completion the averaged record is

transferred to the PC for display and

processing.

The supplied software can display the averaged

record (waveform mode) or the history of a

particular feature, such as pulse area or peak

amplitude (trend mode).

Signal Channel

Channels One

Modes Single-ended voltage

input

Full-scale Sensitivity 0 to -0.5 V

Impedance 50 Ω

Offset Control

Range -0.25 V to +0.25 V

Resolution 0.03 mV

Bandwidth DC to >500 MHz

Rise/Fall Times < 1ns

Equivalent Input Noise

Uncorrelated < 2 mV rms

Correlated < 0.02 mV rms

Precision Enhancer

Extends the limiting ADC resolution to

12 bits (for input noise < 2 mV) when

256 or more records are averaged. May

be turned on or off.

Analog to Digital Converter

Type 8-bit flash

Sampling period 500 ps, 1.0 ns or

2.0 ns real time;

250 ps interleaved

sampling employing

two scans per record

Differential non-linearity Within ±0.1 LSB

referred to the 8-bit

ADC

Integral non-linearity Within ±0.4% of

full-scale

Trigger Input

Threshold Adjustable from –2.5

to +2.5 V in 10 mV

steps

 Polarity Positive or Negative

 Max input ± 5 V DC

 Min Pulse Width  2 5 ns

 Timing Jitter The first sampled

point in the record is

synchronized within

± 250 ps relative to

the leading edge of

the Trigger Input for

real-time sampling

Trigger Output

Type TTL

Impedance 50 Ω

Pulse Width 64 ns to 5120 ns

Pulse Polarity Low to High signifies

start of sweep

Timing Jitter Synchronized to the

first sampled point in

the scan with a jitter

<50 ps FWHM. The

Trigger Output is

alternately delayed by

0 and 250 ps relative

to the sampling clock

in the 250 ps

interleaved sampling

mode.

Spectrum Length

 250 ps sampling 10.0 µs min; 375 µs

max

 500 ps sampling 10.0 µs min; 750 µs

max

 1 ns sampling 10.0 µs min; 1.5 ms

max

 2 ns sampling 10.0 µs min; 3.0 ms

max

Data Acquisition Delay

Computer selectable digital delay after

trigger from 0 to 1048.56 µs in 16 ns

increments

End-of-Scan Dead Time

0.8 µs

End-of-Spectrum Dead Time

0.8 µs

Averaging Method Linear summation

Number of Records in Average

1 to 65,536

Timing Clock

 Internal 2 GHz with stability

of better than

2 ppm/ºC

 10 MHz Clock Input Allows instrument to

be synchronized with

a master timing

source

 10 MHz Clock Output 10 MHz signal phase-

locked to the internal

2 GHz clock

Preamp Power Output

Type 9-pin subminiature D

connector

Voltage pin 4: +12 V, pin 9:

-15 V, pins 1 & 2:

ground

Interface USB

Maximum Spectral Transfer Rate

Up to 100 averaged spectra/s transferred

to PC memory and hard disk for a 50 µs

spectrum length and 500 ps sampling.

Software

Full operating package for Windows XP

including programmer’s toolkit.

Package includes software controls to

access every hardware control,

averaged record and trend mode displays,

and data storage to hard disk. Free

LabVIEW driver available from

www.signalrecovery.com website.

General

Power Requirements

Voltage 110/120/220/240 VAC

Frequency 50/60 Hz

Dimensions - Chassis

Width 12.9" (330 mm)

Depth 13.3" (340 mm)

Height 2.9" (74 mm)

Weight  - Chassis 10.1 lb (4.9 kg)

Dimensions - PSU

Width 5.2" (132 mm)

Depth 2.3" (58 mm)

Height 1.2" (30 mm)

Weight  - PSU 1 lb (450 g)

Signal Averagers

� Very low end-of-scan deadtime Experiments can be run at high repetition rates

� Rapid data transfer to PC Eliminates data acquisition bottleneck common in transfer of

data from oscilloscopes to computer

� 250 ps effective sampling time Capture spectra at higher time resolution than other digitizers

Why should you choose SIGNAL RECOVERY products?

FASTFLIGHT2 Digital Signal Averager

SIGNAL RECOVERY  Product Features Benefit to you
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