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Revision History


1/26/2006 original


3/29/2007  Added divide by 3, to create a 272KHz/ 3 = 90 KHz output





This memo describes the Sector 32 P0 divider box.





The purpose of this box is to take in the APS storage ring P0 clock, and derive from it signals at 90KHz, 4, 2, 1, 0.5, 0.25 HZ.  This is done by a digital divider circuit, implemented on an Altera field programmable gate array (FPGA). 





The Sector 32 P0 divider box is a 1U 19” rack mountable chassis box.  The front panel is pictured below:
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CAUTIONS:  Please try not to input too high voltages.  This electronics is protected, but not extensively so. It can be fried by excessive inputs.





POWER INPUT: The rear panel has only a jack for the +5VDC wall cube power source. (We use a CUI Inc. 5V, 300 mA model 35-5-300R, 120 vac wall cube, but this is just a suggestion.  They are available from Digikey Inc.)





SIGNAL INPUTS: The left most BNC accepts a single-ended CMOS 0 to 5 volt P0 clock.  This input is terminated with a 2.7Kohm resistor. The existence of the P0 clock is shown with its associated LED, directly to the right. 





SIGNAL OUTPUTS: The 5 central BNC’s and their associated LED’s are outputs.  The outputs are labeled 90KHz, 4.0, 2.0, 1.0, 0.5, 0.25 Hz.    





These outputs are driven by single-ended CMOS driver chips part number 74HC245 (surface mount).  Their current drive is about 20 mA.  Single-ended means that all inputs and outputs share a common ground (the front chassis face plate), that is, they are not differential.  For this reason we expect that the outputs will drive cables of at most several meters in length, with termination resistances greater than 1000 ohms.  





POWER ON/OFF: Finally on the right side are the power on/off switch, and its associated green LED. 





The outputs of the divider box are in phase with the P0 clock.  That is, if you watch any rising edge from the 4,2,1,0.5, 0.25 Hz outputs, all rising edges are coincident, and coincident with the P0 clock. 








DIVIDE RATIOS:





The RF frequency of the APS storage ring is 351.927 MHZ.  Dividing this by 1296 buckets gives the P0 frequency:





P0 = 351927  / 1296 = 271,548.6 HZ





The integer number 271,548 can be factored by 397*19*3*3*2*2.  Thus to obtain 4 HZ output, the FPGA digitally divides the input pulse frequency by 397*19*9 = 67887.  From here we divide by 2’s to get the lower frequency outputs.  















































Electronics details, useful for de-bugging:


The circuit is a standard GENPCB3, generic digital circuit card.


Schematic is Sector 32 P0 Divider.DSN  (OrCAD)


Altera code is stored under Kamel Fazzaa, Sector 32, with root GENPCB3.gdf.


Prom is labelled 32.  
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