Update on the testing of soft reboot feature for Linac
	The testing last week indicated a failure of the soft reboot most of the time (13/50 success). It was suspected that the problem may lie in improper initialization following a soft reboot. To test this, a couple of signals, the DSP_Run_Flag and ConfigDone were connected to the front panel test points and were captured on the scope along with the backplane reset signal which initiates the reconfiguration. The plot below shows the transitions at power up.
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--- ConfigDone	--- Vcc		--- Reset
Figure 1. Signal transitions at powerup
The plot shows that the FPGA was configured ~880 ms after Reset went high.

The next plot shows the signal transitions with a soft reboot. The conditions before the soft reboot are  1) The DSP is running(DSP_Run_Flag = Low)  2) The FPGA is configured (ConfigDone = High) 3) The board was confirmed to be working i.e. FPGA triggers being generated , slot0 accessing the board at the same rate etc.
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--- ConfigDone	--- DSP_Run_Flag		--- Reset
Figure 2. Signal transitions with soft reboot (FPGA was configured before reset)
It is seen from the above plot that the FPGA did not configure in this attempt. When the reset first goes low, the DSP and Flash memory are held in reset and the DSP_Run_Flag goes high because of the internal pullup resistor on the DSP output pin for this flag. When reset goes high again, the DSP should first bootup and when it is finished initialization it pulls the DSP_Run_Flag Low. The parallel flash loader in the MaxII does not have access to the local bus and therefore the Flash chip till it gets a bus grant, which is provided when there is a bus request from the flash loader and DSP_Run_Flag is Low. The ConfigDone signal going low just after the reset went low ( 3x32 ns clocks) indicates that the reconfigure request is immediately attempting to configure the FPGA. Since it will not get a bus grant till the DSP finishes its configuration, it appears reasonable that configuration should take place after the DSP is configured. However the bus grant signal may have been provided for a brief period at the start because the DSP_Run_Flag itself is in transition following a reset. It seems like a good idea to delay the reconfigure request till atleast the DSP_Run_Flag has gone high. I went one step further and delayed the request till the reset has gone back high also. The resulting waveforms are shown below.
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   --- ConfigDone	--- DSP_Run_Flag		--- Reset
Figure 3. Signal transitions with soft reboot (FPGA was configured before reset)
So delaying the reconfigure request did not seem to help.
	The next step was to understand the approximately 400 ms delay for the DSP to issue the DSP_Run_Flag Low signal, allowing the FPGA to configure. Looking at the DSP initialization code for the Linac there was a delay of approx 300 ms included between the writes to the clock chip and the ADC chips. The comment indicates 900 ms, but my estimate is a third of that which is confirmed by the waveforms.
//#ifdef INTERNAL65MHZ   
init_SPI_Clk_IC(); // Clock IC  ** HAS TO BE PROGRAMMED ASAP !!
//#endif    
    Delay (9000000);   // delay ~900ms to allow clock to settle
    // Initialize the AD9222 ADCs
    init_SPI_ADC1();
    init_SPI_ADC2();
    init_SPI_ADC3();
    init_SPI_ADC4();  

This delay is not used in the CM1 or Hins6 projects where there appeared to be no problems with soft reboot. I believe that we can safely remove this delay without any adverse effects. Later on in the initialization process, there is a longer delay before some initialization with the FPGA is done. But this is after the DSP_Run_Flag has been driven Low. In order to test this feature with a environment as close to CM1 or Hins6 we decided to comment out this delay and test the soft reboot process. 
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   --- ConfigDone	--- DSP_Run_Flag		--- Reset
Figure 4. Signal transitions with soft reboot (Removed 300 ms delay from DSP)
As the figure clearly shows the configuration does take place. Note that the time taken by the DSP to come out of reset is about 70 ms now. The soft reboot was tried with and without the slot0 and the success rate was 100 %. (5/5 with slot0, 25/25 without slot 0).
	Why did the extra delay in the DSP cause a problem with the Flash_Loader in the MaxII?
It is not quite clear why it did not work. The documentation from Altera does not shed any light on this issue. There are some basic simulation waveforms shown but none that deals with the reconfigure input. It merely states that a low on this input will cause a reconfiguration to occur without giving any details on the timing. My guess is that once a reconfiguration request is made it expects a bus grant to occur within a certain period of time and it halts the configuration when that time is exceeded.
	In summary we have a scheme that works reliably once the differences with other projects as far as DSP initialization were removed. The changes need to be tested at the Linac development station before deployment. 
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