__//\\__ GREENFIELD GFT3022A
St Master Oscillator Transmitter

Features Applications
e Synchronize up to 1024 Delay Generators e Picosecond Timing System for detonic
with less than 15 ps jitter (with an application
amplifier)
e Optical fiber interconnection enables up to e Synchronous Multi-channel

1 km distance between equipment’s

e Controlled via Ethernet, Web Page and
Front Panel

e 19", 2U chassis

Description

The GFT3022 Master Oscillator Transmitter generates and delivers the serial optical data stream over
the optical network to synchronize Slave equipment’s (GFT1004, GFT1018, GFT7048 or LRU-EC).

For Detonic Application the GFT3022 delivers via the optical network (optical output) a reference
clock, trigger events (1 repetitive trigger (FO), and 5 single shots (SS0 to SS4)), 1 inhibition signal and
Timing System ARM status.

Different inputs and outputs are available:

e A trigger output signal (TO OUT),

e A clock output signal (REF OUT), to deliver a 10MHz synchronous with internal clock of the
GFT3022.

e A clock input signal (REF IN) of 10MHz, to allow synchronizing GFT3022 with a reference clock.

e A 1PPS input signal (1PPS IN) to synchronize FO, 1Hz frequency, and allow dating.

e An inhibition input signal (INH IN) to stop generation of single shot sequences and repetitive
frequency FO (this inhibition event is also transmitted to the Slaves via the optical data stream)

e A TO input signal (which should normally be connected to a signal representing the experience
occurrence) to trigger SS4 event.
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Picosecond Timing System Application with 3 Local Delay Generators
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Master Oscillator Transmitter

Specifications

Timing System

Distance between equipment

>1 km (GFT3022 to local delay generator)

# of local delay generators

Up to 1024 (with amplifier)

Internal Time base

Frequency

160 MHz

Accuracy / stability

108/ 5 ppb

Trigger events source

Single-shot SSO to SS4 source

From front panel, Ethernet

Repetitive trigger event

FO =1Hz

1 pps input (1PPS)

Trigger active

Positive slope, Threshold >+0.5V, Internal 50 Q load

TO input (TO IN)

Threshold

+1.5V, Internal 50 Q load

Input to SS4, latency

<1us

Inhibition Input (INH)

Threshold

Active low, Threshold =+1.5 V, Internal 50 Q load

Input to inhibition of trigger

< 100 ns

Minimum pulse width

> 6.25 ns

Clock Input (REF IN)

Shape Sinewave or Square
Threshold 0V, Internal 50 Q load
level -3 dBm min.
Frequency 10 MHz
Internal to external timebase Manual
Optical data stream Output (TS OUT)
Repetition rate 160 Mb/s
Optical Power / Wavelength > 0dBm /1550 nm £ 10 nm
Rise and fall time < 1ns

Connector SC/APC with shutter
TO output (TO OUT)
Source Single or Repetitive trigger
Amplitude 2.5, to 10 V under 50 Q, 10 mV step
Rise / Fall time <2ns,<5ns
RMS jitter 15 ps to local delay generator (TO output)
Width 100 ns to 10 ms (6.25 ns resolution)
Clock output (REF OUT)
Shape Square
Frequency 10 MHz £ 0.1 ppm
Amplitude 5V 10 %, 50 Q

Rise & Fall time

< 3ns

General specifications

User Interface

Local PAV, Ethernet / Internet (Web page)

Size Rack 19", 2U, 355 mm

Power 90 to 250 VAC / 1 AT
Option

A Scorpius Timing system
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Functional overview

Block Diagram Internal
Reference
The GFT3022 includes the following i
functions: Clock Management, Timing
Control, Data Stream Generator, Optical CLCIN (S-» manj;’;knem e I poptca [ opr
transmitter and an Interface Controller. i T
Clock Management INH (S — - oo
. . @ t @

PrOVIdeS a 160 MHZ tlme base from an 1pPS Triggerler:/q;z%scggngol'a:i;n :r‘;?r:;:z?haot:&ogecpetitive Toout
internal clock or an external 10 MHz oINS I
clock.

.. Front panel Interface controller LAN
Tlm1ng Control LCD & Keys (Processing System)

This function provides a repetitive trigger
(FO @ 1 Hz) and 5 single-shot triggers
(SSO to SS4)

Every channel of local Delay Generator can be triggered by one of these 6 triggers.

Single-shot triggers (SS0 to SS4) are sent through the optical data stream to Slaves only after an
ARM event occurrence. ARM event can be sent via a front panel, a TCP/IP command, or a Web page
on internet browser. When an ARM event occurs, SSO0 is sent synchronous to next FO occurrence.

ARM

Block Diagram

Single shot triggers are programmed to i
occur as follow: ol I I
e SSOat-1s :
e SS1at-200ms 1 b
e SS2at-110 ms ss2 |<—>37110ms
e SS3at-101 ms - .
e SS4: i
. . s [ vom or 200ms

o on rising edge of TO IN input + |

insertion delay (asynchronous behavior) Single Shot Trigger

o automatically at -100 ms if no trigger
sent on TO IN (synchronous behavior)

Data Stream Generator

This function organizes the timing control events (Repetitive Trigger, Single Shots, Inhibition)
in a serial data stream.

Transmitter

Encodes the data stream, converts the electrical signal to optical signal and delivers a serial
optical data stream to synchronize local delay generators.

Interface Controller
This function manages internal functions, front panel operation and Ethernet network. This
function is configurable for custom application.

GFT3022 parameters may be locally controlled with the front panel keys and LCD display and
remote controlled via an Ethernet interface (10/100/1000Mb/s) (basic ASCII commands or
HTML page via web browser).
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Master Oscillator Transmitter

Front and Rear Panel Interfaces
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USR IN/OUT INH || TO IN TO OUT LAN Power ON/OFF
Rear panel
Connector, Switch, Indicators
Front panel Rear panel
e Indicators LAN Lan connection: RJ45 connector
PWR Power supply ON TS OUT Optical output: SC/APC connector
RDY I Ready IN ON GATE Gate input: BNC connector
LASER Laser ON REF IN Clock input: BNC connector
SSR Single shot status ON REF OUT Clock output: BNC connector
ARM ARMED ON TO IN TO input: BNC connector
INH Inhibition ON TO OUT TO output: BNC connector
FO Flick at FO frequency INH Inhibition input: BNC connector
SS0 Flick at Single shot 0 frequency RDY IN Ready input: BNC connector
LAN Connected to a LAN RDY OUT Ready output: BNC connector
RDY O Ready OUT ON USR IN1 to 4 User IN 1 to 4: BNC connector
GATE Gate ON USR OUT1 to 4 |User OUT 1 to 4: BNC connector
TO Flick at TO frequency PLUG AC power plug (90-240 V)
SS1 Flick at Single shot SS1 frequency |I/O Power ON/OFF switch
SS2 Flick at Single shot SS2 frequency
SS3 Flick at Single shot SS3 frequency
SS4 Flick at Single shot SS4 frequency
e Display to local control
¢ Small keyboard to local control
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