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Document Change Record 
 

Issue Date Comments 

1.0 01 september 2010 initial issue. 

1.1 03 september 2010 Updated with information from testing, old emails and source 

code invalidating the CRISA documentation 
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1 Scope 

This document explains how the EDAC is used in the DMC OBS.  Since SPU OBS is using the 

same code, this document is also applicable to the SPU. 

 

2 Support Documents 

RD01 HPL-IC-1248-01-CRS_ISS5 HW/SW Interface Document 

 

3 EDAC implementation on the CRISA boards 

The EDAC is part of the DMPSC and PMPSC (Data and Program Memory Support Chip).  The 

EDAC is placed on the bus between the memory and the CPU.   

 

For Data memory, the bus is 40bits width (32bits of data and 8 control bits).  Once the EDAC is 

enabled, it checks the consistency of all the data transiting on the bus.  If a single bit failure is 

detected, it is corrected automatically.  Furthermore, an interrupt is raised to signal the CPU that it 

must correct the memory.   

 

The EDAC is not correcting the RAM itself; it is only modifying the data read from the memory. 

 

The EDAC can be enabled individually for any of the 2 PM banks and 4 DM banks.  On the 

CRISA board, only one PM bank is used for the Program RAM and 1 DM bank for the Data RAM.  

Other banks are used by extension boards or set of registers. 

4 EDAC usage in DMC and SPU OBS 

4.1 Initialisation of the EDAC at startup 

Nothing is done in the HLSW OBS to enable the EDAC itself.  According to the CRISA 

documentation, the SUSW is supposed to initialize the EDAC correctly. 

 

However, we have been able to dump the value of the CONFBANK0 register and realized that the 

bit2 was not set (see section 6).  Furthermore, we found old emails between CRISA and TUVIE 

where CRISA states that the documentation is wrong and the EDAC is not enabled by the SUSW. 

 

The DMPSC and PMPSC interrupts are configured to forward the EDAC interrupts to the CPU.  

And the CPU interrupt is enabled. 



 

Herschel PACS Doc. PACS-CL-TN-060 

 Date: 3 September 2010 

CRISA Board EDAC Usage in DMC and SPU 
OBS 

Issue: 1.1 

 Page: 6 

 

Centre Spatial de Liège  Avenue du Pré-Aily - B 4031 Angleur (Belgium)  Tel: +32 4 367 66 68  Fax: +32 4 367 56 13 

 

//enable DM EDAC interrupts 

*((int*)K_DMADD_DMPSC_INTMASK) &=  0xFFFFBFFE; 

 

//enable PM EDAC interrupts 

*((int*)K_PMADD_PMPSC_INTMASK) &=  0xFFFFBFFE; 

 

// enable PMPSC interrupt 

KS_IRQSetHandler(8, pmpsc_isr);  

__asm(" bit clr MODE2 IRQ0E;"); // must be level sensitive interrupt 

__asm(" nop;"); 

KS_ISREnable(8); 

 

4.2 Event flow 

When a single bit failure occurs, here is the chain of events: 

 An external event flips the bit in the RAM 

 Later, the CPU requests a read of this memory cell 

 The data is transferred on the bus and passes through the EDAC 

 EDAC realizes that the data is not compatible with its control bits.   

 EDAC corrects that data on the bus, stores the failing address in a register  and raises an 

interrupt. 

 The corrected data arrives at the CPU that can use it normally 

 The CPU receives the EDAC interrupt and enters its handler 

 The interrupt handler gets the failing address and reads it.  The data is once again corrected 

by the EDAC. 

 The interrupt handler writes the corrected data at the failing address.  By this way, the error 

disappears from the RAM. 

 The interrupt handler increments a failure counter and stores the failing address in a circular 

buffer. 

 The interrupt handler exits and the CPU continues its nominal operations 

 

Note that, in case of double bit failures, since the EDAC is not able to correct the data, only the 

error counters and failing address buffer are updated. 

 

4.3 Memory scrubbing 

Additionally, the housekeeping task performs a scrubbing of the DRAM and PRAM.  32 locations 

of each RAM are read every 2 seconds. It takes around 9 hours to read the used memory. 

 

Note that the mission of memory scrubbing is actually to avoid single errors to accumulate in the 

single word that is rarely read by the CPU.   
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4.4 Memory usage 

The DMC OBS uses the following amount of memory: 

 PRAM: 30508 words = 1.46Mbits 

 DRAM: 50581 words = 1.61Mbits 

Note that the DRAM contains mainly buffers that are overwritten at least every 2 seconds.  Only a 

small part of the DRAM contains data that could affect the execution of the program. 

 

 

 

5 Corrections required in DMC OBS 

 

The EDAC should be enabled at startup.  This should be done on the DRAM and PRAM bank 

only.  We would need to add the following line of code in the initialization of the software (in 

seq.c, after the configuration of the wait states for the MIM FPGA DM bank) : 

 

  //Enable EDAC on DRAM 

  dmConfBank0 = *((int*)K_DMADD_DMPSC_CONFBANK0); 

  SET_BIT(dmConfBank0, 0x00000004); 

  *((int*)K_DMADD_DMPSC_CONFBANK0) = dmConfBank0; 

 

  //Enable EDAC on PRAM 

  MEM_WriteBitInPM32bitMSWord(K_DMADD_PMPSC_CONFBANK1, 2, 1); 
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6 Extract from CRISA Board User Manual 
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Note that, we have performed a dump of this register while the HLSW was running and its value 

was: 0xBF1E3C01.  This shows that the DM EDAC is disabled. 
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Note that we have not been able to dump the value of the CONFBANK1 register.  We may assume 

that the PM EDAC is also disabled. 


