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1.0

Note:

Note:

Figure 1.

February 2007

Introduction

The pseudo-code listed in Section 2.0, "DLLRCVREN Algorithm” on page 6, provides an
algorithm to determine the optimum location for the DLLRCVEREN pulse with respect to
the DQS signals. The rising and falling edges of the DLLRCVEREN pulse must be placed
in the pre-amble and post-amble windows driven by the DDR2 memory as shown in
Figure 1. The DLLRCVEREN pulse has a fixed width. The entire pulse is shifted by
controlling the DLLRCVEREN delay value. The basic goal of the algorithm is to locate
the first rising edge of the DQS signal and use the result to calculate the optimum
DLLRCVEREN delay value.

The SDRAM initialization sequence must be executed before executing this algorithm.
Refer to "DDR SDRAM Initialization ".

The algorithm starts by taking an initial sample of the DQS signal value using a given
DLLRCVEREN delay value. The DQS sample indicates the value of the DQS signal at the
leading edge of the DLLRCVEREN pulse as shown in Figure 1. Using the initial DQS
value, the algorithm proceeds to find the rising edge of DQS. The DQS signal rising
edge is searched by shifting the DLLRCVEREN pulse either left or right depending on
the first sampled DQS value. For example, when the first sampled DQS value is '1', the
DLLRCVEREN delay is decreased one delay element at a time until the DQS rising edge
is located. And when the first sampled DQS value is '0', the DLLRCVEREN delay is
increased one delay element at a time until the rising edge of DQS is located.

Once a DQS rising edge is located, the algorithm proceeds to verify that this is the first
DQS rising edge. For example, the DQS rising edge found may be the second rising
edge. When it is determined that it is indeed the second DQS rising edge, the
DLLRCVEREN delay is adjusted by subtracting one full MCLK worth of delay from the
current DLLRCVEREN delay value.

At this stage in the algorithm, with the current DLLRCVEREN delay value, the
DLLRCVEREN leading edge must be aligned with the first rising edge of the DQS signal.
To calculate the optimum DLLRCVEREN delay value, MCLK/4 worth of delay must be
subtracted from the current DLLRCVEREN delay value.

After programming the correct DLLRCVEREN delay value, the FIFO must be reset,
SDCRO[7].

The DLLRCVER auto configuration logic does not work with non-ECC DIMMs. The logic
samples DQS[8] which is the DQS for the ECC byte. On a non-ECC DIMM this DQS
signal is not present, and therefore DQS will always be sampled as 0.

DLLRCVREN Optimum Pulse Location
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2.0 DLLRCVREN Algorithm

// DLLRCVREN Algorithm Starts Here

compute_dllrcver ()

{

/* Clear Auto Calibration Circuit Result bit */

// Read current DLLRCVER Register
DLLRCVER_REG = *dllrcver_reg addr; // read register

DLLRCVER_REG &= OxFFFBFFFF; // Clear bit 18 to clear Result bit

// Write DLLRCVER Register

*dllrcver_reg_addr = DLLRCVER_REG;

/* Set Initial Value of DLLRCVER Delay using a recommended initial value */

dllrcver_value = 0x50;

/* Take first sample of DQS with current DLLRCVER Delay */
dllrcver_value |= 0x00060000; // Enable auto calibration circuit

dgs_value = sample_dgs (dllrcver_value) ;

/* Create an inverted current DQS value, and
also set the direction to search for the DQS rising edge */
if (dgs_value == 1)

inverted_dgs_value = 0;

direction value = -1; // Go backward
else

inverted _dgs_value = 1;

direction value = +1; // Go forward
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/* Find DQS rising edge - infinite loop */
loop:

{

dllrcver value = dllrcver value + direction value;

// Take a sample of DQS with current DLLRCVER Delay

dllrcver value |= 0x00060000; // Enable auto calibration circuit
dgs_value = sample_dgs(dllrcver_ value) ;
if (dgs_value == inverted_dgs_value)

{

// Found edge

break;

// Exit if edge is not found - Error condition algorithm ends

if (dllrcver value == 0 | dllrcever value == 255)

{

exit () ;

}

} // End infinite loop

/* Verify if the DQS edge found above is the second DQS edge, and

adjust DLLRCVER Value if it was indeed the second edge */

if (dllrcver_value >= 48)

{

dllrcver value |= 0x00060000; // Enable auto calibration circuit
dgs_value = sample_dgs(dllrcver value - 48)
if (dgs_value == 1) // second edge

{

// Shift back to first edge
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dllrcver_value = dllrcver_value - 64;

/* Compute Optimum DLLRCVER Value by moving

DLLRCVEREN Pulse—Category

DLLRCVEREN delay back by MCLK/4 to be in the pre-ample window */

dllrcever value = dllrcver value - 16;

/* Write the optimum DLLRCVEREN delay and clear the Auto Calibration

Circuit */

dllrcver_value |= 0x00040000; // Disable auto calibration circuit

sample_dgs (dllrcver_value) ;

/* Reset Read FIFO by Clearing bit 07 of SDCRO */

} // End Algorithm

/* Sample DQS Procedure */

sample_dgs (dllrcver_value)

{

/* Read current DLLRCVER Register */
DLLRCVER_REG = *dllrcver_reg addr; // read register

DLLRCVER_REG &= 0x00010000; // Preserve bit 16

/* Assemble bits to write DLLRCVER Register */

TEMP_DLLRCVER_REG = dllrcver value & OxEO; // Bit[10:

TEMP_DLLRCVER_REG = TEMP_DLLRCVER REG << 3;

DLLRCVER REG |= TEMP_DLLRCVER_REG; // Bit[10:08] set

TEMP_DLLRCVER_REG = dllrcver value & Ox1F; // Bit[04:

DLLRCVER REG |= TEMP_DLLRCVER_REG; // Bit[04:00] set

08] value

00] wvalue

TEMP_DLLRCVER_REG = dllrcver value & 0x00060000; // Bit[18:17] value
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DLLRCVER REG |= TEMP_DLLRCVER_REG; // Bit[18:17] set

/* Write DLLRCVER Register */

*dllrcver_reg addr = DLLRCVER_REG;

/* Read register again to guarantee previous write operation */

TEMP_DLLRCVER_REG = *dllrcver_ reg addr;
// Need a fence instruction here to guarantee read occurred

/* Read a DDR SDRAM Memory Location,
this memory read causes the auto calibration circuit to
sample the DQS signal */

TEMP = *ddr_mem_addr;

/* Read DLLRCVER register bit 24 to get DQS sample */
DLLRCVER_REG = *dllrcver_ reg_addr;
DLLRCVER_REG &= 0x01000000;
if (DLLRCVER_REG == 0)
{

return(0); // DQS sampled as 0

return(l); DQS sampled as 1

} // End sample dgs() procedure

Determining DLLRCVEREN Pulse Optimum Location
February 2007 Application Note
Order Number: 316494-001US 9



®
l n t el DLLRCVEREN Pulse—Category

§ End Of Chapter §
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