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LCLS Event System Evaluation and Performance Verification
- Test Plan V0.5 -
Introduction:

This document provides an outline and plan for all tests needed to be performed LCLS event system in order to ensure it meets the goals listed below. It is meant to list all of the intended tests to be performed and serve as a repository for testing ideas as well. The exact details of how each test is to be performed are not presented here.

Goals: 

The goals of the tests outlined here are:

1. To ensure that the event system meets our requirements (performs to system specifications, etc.)
2. To obtain a high level of confidence in the system’s functionality (function, repeatability and stability)
3. To verify that it performs at least as well as the SLC timing system

4. Discover any issues that may impact any of the above

Outline of Tests to Perform:
Evaluate EVG/EVG System:

· How does it work?
· How do we use it?

· How do we program it?

· Will it work as-is?

· Does it meet our needs?

Verify basic functionality:

· Outputs trigger signals on command

· Trigger comes out at the right time and level

· Other…

Verify HW:
· VME-EVG

· VME-EVR

· PMC-EVR

· EVG to EVR Link

· Triggering capabilities including delay, width, stability and jitter

· Clock Recovery (for the RF-recovery version only)
· Transition board I/O: signal levels, drive capability, pulse rise/fall, pulse widths, etc.

· Fanout Module I/O and jitter
Precision Timing Verification & Characterization:

· Generation of proper delay

· Pulse width

· Trigger to trigger jitter characteristics

· Cycle Hopping
· LCLS against SLC

· Long-Term stability (jitter tolerance, cycle hopping, etc.)
User – Defined trigger verification:

· Generate 120Hz trigger based on beamcode value / pnet data

· Generate special condition triggers

· Verify PNET data passing mechanism

Other tests:

· Verify EPICS timestamp mechanism

· Verify MPS interface

· Verify data buffer mechanism

Method

(The general order in which the tests should be performed)

Basic evaluation:

· Set up the HW (either with app SW or manually using RTEMS peek & poke commands)
· Input a trigger to the EVG and watch is come out of the EVR

· Test the electrical characteristics of the HW (including the trigger outputs)

Functional tests:

· 360Hz reuse trigger test

· HW evaluation and verification
Characterize Timing:

· SLC System alone

· LCLS System alone

· System comparison test

· Compare SLC to LCLS, with SLC at the “control”: should be able to create identical trigger on LCLS system and use SLC signal as the reference

Long-Term Stability:

· Both systems / run on the order of days/weeks, etc.
Requirements

(stuff we need to get the testing accomplished)

SLC System Functional Controls Requirements:
· Ability to generate a reuse trigger (360Hz, 120Hz?) at adjustable delay
· Ability to generate a 120Hz trigger based on beamcode (which bc?)

LCLS System Functional Controls Requirements:

· Ability to generate a reuse trigger (360Hz, 120Hz?) at adjustable delay

· Ability to generate a 120Hz trigger based on beamcode (which bc?)

Hardware:
SLC System:
· CAMAC Crate

· SLC-SCC Module

· PDU-II Module

· STB-II Module

· Crate Verifier Module

· Crate on LI32 Development Micro 

LCLS System:
· VME Crates (qty = 2)

· MVME-6100 IOC (running RTEMS)

· VME EVG Module

· VME PNET Module

· VME EVR module
· VME EVR Transition Module

· VME Fanout Module

· PMC EVR module

· 119MHz Clock and Trigger Generator Chassis
· SLC timing system 120Hz trigger

Support Hardware:

· 119MHz clock divider and trigger generator

· SLC FIDO (for 360Hz fiducial)

· SLC trigger system: CAMAC crate, SLC-SCC, PDU-II, STB-II and Crate Verifier (for 120Hz re-sync trigger)
· PEP-II Master Oscillator and fanout (for 476MHz non-phase shifted RF clock)

· 360Hz fiducial signal

Test Equipment:

· Digital Oscilloscope

· Digital Sampling Oscilloscope

· Time Interval Analyzer

· RF Generator

· Pulse Generator

Other:

· PC Workstation to run EPICS and SCP

Test Plan:
(The actual tests we need to do)

1. Evaluate the Event System
a. Read manuals

b. Review specs

c. etc.

2. Basic functional test drive of event system
a. Generate a 360Hz “reuse” trigger (allows us to gain a basic feel for the HW and SW, how to set things up, how is works and )

b. Test out the HW

c. Measure electrical characteristics

3. Functional verification of  SLC system

a. Setup and run 360Hz reuse trigger 

b. Setup and run 120Hz beamcode triggers

4. Characterize SLC timing signal (stand alone)

a. Measure system jitter

b. Measure trigger timing (control parameters, etc.)
5. Functional verification of LCLS system

a. Setup and run 360Hz reuse trigger (already done is test #2)

b. Setup and run 120Hz beamcode trigger

c. Additional tests?

6. Characterize LCLS timing signal (stand alone)

a. Measure system jitter

b. Measure trigger timing (control parameters, etc.)

7. Functional and Performance Verification of EVG/EVR Fiber Fanout Modules
a. Initial evaluation and testing
b. Measure jitter as successive layers of fanout are added
8. Functional and Performance Verification of PMC-EVR Module
a. Basically a repeat of the suite of tests done for the VME-EVR
9. Perform comparison test

a. Set up both systems to generate 360Hz reuse trigger

b. Set up both systems to generate 120Hz beamcode trigger

10. Perform Long-Term Stability Test

a. Run test on both systems separately (looking for how stable & repeatable the triggers are)

11. Verify user-defined trigger generation

12. Verify EPICS timestamping

13. Verify MPS interface
14. Verify data buffer mechanism

Notes for Test Plan test listing:
1. The above tests are performed on the VME-EVR

2. The PMC EVR is to be evaluated separately in test 9, and tests 2, 5, 7, 9 – 12  will be performed for it
3. The tests outlined above will be performed in an iterative manner

4. Additional application software is needed for test #3, 5, 8, 11-14 

5. All SLC hardware will be set up and controlled by standard SCP applications and CAMCOM if needed

6. Initial EVG/EVR setup will be performed w/o application SW using RTEMS Cexp “mm” & “md” commands for the IOC’s console

Additional Tests:

(Tests in addition to the previous that should be done)

1. Fiber Optic cable thermal stability test

a. Place length of EVG(EVR fiber in oven and test timing of temperature

2. Evaluation and Test of VME-EVR200-RF (EVR with recovered RF clock output)

a. When we get a clk recovery EVR…

b. Measure stability, phase noise, synchronization, etc.

3. More complex triggering tests

a. This is a SW/HW system test

b. Test out triggering 

4. Special test for 360Hz seq RAM re-prog ISR

a. Initial verification

b. Check CPU/IOC loading

c. etc…

5. System Integration Tests

a. Test triggers for each subsystem

b. Probably done in-situ?

6. Special Triggering Tests

a. Test out triggers that have special requirements (i.e. beam conditions, signal levels, etc.)

Notes for Additional Tests:
1. These tests are to be performed to supplement those in test plan list

2. Additional application SW may be needed for some of these tests
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