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Subject: Technical and financial offer 
 

GFT1004: DELAY GENERATOR  
 
Services and Prices 
This offer is for the supply a Digital Delay Generator model GFT1004. The price for the 
deliverables is given in the table below. Shipment and VAT are not included in the price.  
 
Item Model Description Unitary 

Price (€) 
Quantity Total 

Price (€) 
1 GFT1004-

1-2-3-7 
4 Channel Digital Delay Generator with 
following option:  

• 1: Extension to 8 channels 
• 2: optical input for timing system – 

ELI Application 
• 3: clock output 
• 7: TTL level channel output 

Supply: 
- GFT1004  
- User’ manual 
- Certificate of calibration 

9 440,00 1 9 440,00 

 
Shipment 
 

Price Delivery 
80,00 Euros  ELI BEAMS 

Za Radnicí 835 - Dolní Břežany, 252 41  
Czech Republic 

 
Delivery schedule 
 

Description Delivery 
Item 1  8 weeks 

 
Payment terms 
 

Payment of total price Delivery 
100 % At the delivery, 30 days end of the month 
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Time of validity 
This quotation is valid two months. 
 
Warranty 
The product and services delivered by Greenfield Technology, parts, and labour, are guaranteed 
for one year. The warranty begins on the date the goods are delivered. 
 
D. Monnier-Bourdin 
Sales manager 
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1. GFT1004 delay generator for ELI-Beams application 
 

Presentation 
Greenfield Technology has developed high precision timing systems for 20 years. 
 
The one presented here has been customized to fulfill Eli Beams Application (LLNL/HALPS 
requirements). One of the major system specifications is the Master Timing Generator (MTG) 
phase locked specification to the 80MHz external clock with an rms jitter from clock to optical data 
stream less than 10ps. 
 
The primary function of the Delay Generators is the generation of precision trigger pulses based 
on user settable delays and data control keys received from the MTG via an optically transmitted 
serial data stream. Data control keys include epochs and single shot events that control timing of 
the laser system.  
 
Functional overview 
Block diagram: The GFT1004 includes the five following functions: Time base, Trigger 
controller, Delay Channels, Channel Output and Interface controller. 
 

 
 
Time Base: This function provides a 160 MHz time base from an internal reference or recovered 
from the optical input.  
 
Trigger Controller:  
This function provides several trigger sources to each delay channel 

• One external trigger source: When the external trigger source is selected, a rising edge on 
“TRIG IN” starts a delay sequence. After each channel’s delay period, a pulse appears on 
each channel’s output 

• Two internal trigger sources from two synchronous timers. The frequency of each timer is 
programmable from 1 Hz to 100 kHz 

• Data control keys recovered from the optical input. Optical trigger sources are operated in 
conjunction with a GFT3001 Master Timing Generator that controls a number of GFT1004. 
The GFT3001 provides an optical serial data stream for time base synchronization to the 
multiple GFT1004 units. This serial data stream is composed of single-shot, repetitive 
trigger, and inhibition key trigger sources. GFT1004 devices can be located at distance 
greater than 1 km from the GFT3001 Master Timing Generator. 
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Delay Channel: They are 4/8/10 independent delay channels. The delay from the selected trigger 
source is programmable up to 10 seconds in 1 ps increments. 
T0 output channel is used as a time reference (delay = 0) for all delayed output pulses. 
 
Channel Output: Each delayed output pulse can be independently adjusted in level (2.5 to 6 V) 
and width. The outputs are designed to drive a 50 Ω load.  
 
Interface Controller: It manages internal functions and user interfaces. The parameters can be 
locally controlled over the front panel keys, and remotely displayed and controlled via Ethernet 
(10/100 Mb/s) or Internet (web page from internal web server)  
All parameter values (delay, level, width) are automatically saved. 
 
Specifications  

• Time base:   160 MHz 
• Inhibition input:  without 
• Clk input:  without 
• Optical Timing system mode for Eli Beams Applications: 80MHz synchronized data 

stream composed of 6 Epochs, 4 single shot keys and one inhibition key  
 
Other specifications are the same as the ones given in the GFT1004 data sheet with option 1, 2, 3, 
and 7. 
 
Mechanical interface 
Same as a standard GFT1004. 
 
Greenfield add on a rear panel a sticker. Sticker indicates: 

Optical Timing system mode for Eli Beams Application 
Without inhibition input and clock input 

 
Control and Software tools 
Greenfield Technology will program a specific embedded software: 

- FPGA: 1.0 
- Interface controller: 3.0.9 

 
Management, documentation 
Greenfield Technology has not includes a meeting with Eli Beams for this Technical and Financial 
offer. 
 
Documentations provided: 

- GFT1004 user manual for Eli Application, ref NUT065 
- Test report 
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2. GFT1004 - 4 channel digital delay generator / Data sheet 
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