LAT TEM Power Supply Peer Review RFA Response #5

Action Requested:

Maxim part screening must be carefully done to assure that the testing provides valid verification reliability.  Documented methods by Maxim are for static burn-in only (diffusion based issues) and do not represent the actual operational case planned for GLAST.  In that the GLAST application is actually fairly stressful AND uses the part outside of its normal operational range (for the 1.5 volt output case), it is suggested that the screening and qual test be configured to verify the 1.5 volt configuration since it is most stressful.  Note that great care must be taken with the layout and instrumentation to assure that the setup does not accidentally result in part damage.

Response:

Attached is the “Evaluation of MAX724 switch-mode regulators and DC-DC converters design based on these microcircuits”, document number EV Q30355_MAX724, Rev_0.  This document details the stand alone qualification of the MAX724, performed by Alexander Teverovsky.  The qualification program was performed with the MAX724s FB pin connected to GND, this configuration creates a ~50% duty cycle.  
 
The data sheet for the MAX724 actually details 3 different “normal” applications, Step-Down Regulator, Positive to Negative Inverter, and Negative Boost Converter.  The only guideline that the data sheet gives is on how not to use the MAX724.  No application should be attempted that would exceed the “absolute maximum ratings”, which detail temperatures, input voltage, and Feedback (Fb) pin voltage.  In the “normal” (as detailed in the datasheet) configuration the Fb voltage is limited to 2.21V (based off of the recommended use of a 2.21K resistor), the output voltage is adjusted via a voltage divider selecting the upper resistor to divide the desired output voltage to give 2.21V on Fb.  Changing the effective output voltage does not change any signal seen by the MAX724 it simply causes the MAX72 to adjust the duty cycle of the switching input voltage into the inductor connected to the output of the MAX724.  The MAX724 is basically a switch which operates at a duty cycle based on the feedback voltage it sees. 
 
Using the MAX724 in the “normal” configuration limits the switching to be only able to operate at a rate allowing the lowest voltage of the inductor to be 2.5 Volts.  By changing the voltage divider circuit from the “normal” configuration to one that gives 2.21V on the Fb pin with the output of the inductor at 1.65V, allows the TPS to generate the 1.65 volts.  This results in a duty cycle of 7.5% (which is the same duty cycle as having a 40V input with a 2.5V output in the “normal” operation).  The MAX724 as utilized in the “normal” (2.21K resistor based) applications in the TEM result in a duty cycle of approximately 12%, and a Fb of 2.21V.   The MAX724 does not see any different voltages on any of its inputs, but does alter it’s duty cycle to perform at 1.65 volts.
LAT has been using this circuit in the TPS modules in the 55 EGSE stations.  They have tested the circuit with an input voltage of 40V, without any deterioration in performance.  The circuits were also tested over the LAT TPS qualification temperature range from -40C to 55C, without any deterioration in performance.  
 
No additional screening is required as the operation of the MAX724 as the non “normal” configuration appears to be less strenuous than the normal mode and a factor of 6 less than the qualification program.
