Design and Development of a Cost Optimized Timing System for Steady

State Superconducting Tokamak (SST-1)
J. DHONGDE, A. Kumar, D. Raju & SST-1 Operations Division

Institute for Plasma Research
Jjasraj@ipr.res.in

ABSTRACT

« SST-1 timing system Is a real time event based trigger generation and weee e Maximum Slave modules that can be

NEW TIMING SYSTEM BOARDS (Version1)

distribution system used for the synchronized operation of Its various

heterogeneous and distributed sub-systems during the plasma discharges. -Synchronous & Shut down sequence
* A platform independent, stand alone, 1U rack mountable timing  SSTEETEE TR IR N = cyent time resolution = 10 uS

system Is designed, developed and tested based on Xilinx’s Artix-7 | : = «Event time stamp resolution = 1us

connected = 8

FPGAs for real time event (trigger) distribution amongst different | O g g SO LON B <Maximum number of synchronous &
subsystems of SST-1. P SR & 1 shut down sequence events = 255

. - - - - oy o ° - _ R i '*“""°-""“ z NN N R . 1 ) . -
Timing system modules are de_S|gned using Xilinx’s Artix-7 FPGA forthe F e, L «Maximum event time stamp duration
programmable resources like RAM, DPRAM using IP cores, NSRS = 4994965 (~ 71.58 min)

Implementation of glue-logic timing as well as implementation of
serialization-deserialization logic based on asynchronous serial
communication protocol for event (trigger) information distribution over
fiber optic network. -
* In this new system, single central timing system module can support an -Il-|-lth §3hannel Outputs = 8 ( Low to
Interface of maximum of eight (8) subsystem modules In star s i E——— -TTgL Ch ) _ g Dici
configuration over optical fiber network. L 0L VL B T T Y i s ~hanne n_puts - ( Rising
* The central timing system module can generate pre-defined experiment (P 2 ed_ge_ e. low to hlgh_loglc)
event (trigger) sequence In real time with a resolution of 10us and °Mm'muT pulse width for channel
facilitates event logging at a resolution of 1us.Each sub-system module OUtpl.JtS L .
can support eight (8) TTL inputs for asynchronous event generation *Maxi “Em pulse width for channel
and eight (8) TTL outputs for trigger pulse generation with a resolution output = 429.49 sec
of 1us.

Minimum pulse width at channel
» Event latency is observed to be in the range of ~ 4ps over 3m length of Input = 500ns (as event)
optical fiber cable

Cost Estimated = Rs. 25,168 /-
OLD TIMING SYSTEM

approx. (360%)
 Based on VME Platform ( ~ 15Years).

Cost Estimated = Rs. 41,698 /-
approx. (600%)
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)
e 1U Rack mountable modules * The development cost Is observed to be optimized considering the simple
Artix-7 -
* Central module i design adopted.
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