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This section will review the physical layout of a Logical DVD sector, a Logical DVD ECC Block and the use of the Parity Data used to secure sector integrity. 

For this document we will reference ECMA 267, ECMA 337 and ECMA 338. These documents are public domain and can be downloaded at http://www.ecma-international.org. 

 A Logical DVD sector without Parity bytes is shown below. The raw sector is made up of 2048 bytes of user data with 16 bytes of logic and EDC code. 

One DVD “DATA” Sector – 2064 bytes

(Logical and Physical Sector)

(4 bytes ID, 2 bytes IED, 6 bytes CPR_MAI, 2048 bytes User Data, 4 bytes EDC)


      ID – 4 bytes      IED – 2 bytes       CPR_MAI – 6 bytes                 160 bytes






172 bytes













     168 bytes                                                      EDC – 4 bytes

We stack 16 of the DVD DATA Sectors above to build one DVD ECC block.

We add 16 lines of outer parity to each column of the Block. We then add 10 bytes of inner Parity data to each row of the entire Block. The result is one DVD ECC Block.
One DVD ECC BLOCK – 32,768 User Data Bytes
(Logical Block)






182 bytes

 









    10 bytes PI 


                          DVD Data Sector #1





   .

  16




        Total Sectors

208 bytes


   .

                                                   .


                        DVD Data Sector #16


                   16 Rows of Outer Parity -PO

The Parity Generation allows a player to correct at least 5 defective bytes in each line and at least 8 defective bytes in each column.

 Players use many different techniques to expand their correction capabilities. Most players will gather at least 8 or more ECC blocks at one time to perform a correction. 

One DVD Sector has 2048 User bytes. One DVD ECC Block represents 32,768 User Bytes. If we look at 8 DVD ECC Blocks (smallest correction matrix in player) the resulting matrix represents 262,144 User bytes.  

PI Error (PIE)

A row in the ECC block that has at least one byte in error will generate a PI error (PIE). 

The DVD Forum Specification states that the sum of PI errors in any 8 consecutive ECC blocks should not exceed 280.

If we look at the DVD ECC Block above we notice that we have 208 rows terminated with PI Parity information. This gives us a maximum PI error of 208 per ECC Block. Across any 8 ECC Blocks we may have a maximum PI error of 1664. 

I’ve noted that very few DVD players will continue to play a disc with an 8 sum PIE of > 1500. Most will play back a DVD disc with a PIE 8 sum of 300-500 without trouble. DVD players use error correction strategies that involve more variables that the strategies we use in the CD world. The drive initialization, testing speed and Operating system interface can impact the test response. PI error should not be thought of as a BLER analogy. It should not be utilized as the sole scaleable indicator of disc quality. 

PI Failure (PIF)

We noted earlier that our inner parity generation allows for the correction of up to 5 defective bytes in each line. If more than 5 (or five consecutive) bytes are in error in an ECC Block row we have a PI Failure (PIF).
A pass from the inner parity correction stage to the outer parity correction stage is referred to as a PI failure. Note this is not a correction but a pass. A PIF is not the same as POE.  PIF is analogous to the burst code detection on CD. PIF is not a measurement of correction but a measurement of pass from inner to outer parity correction. PI failures are also referred to as PI uncorrectable. Many players have strategy for correcting beyond 5 bytes on a single step or retry mode. For this reason we prefer to use the term PI Failure on our instrument.

ECMA 337 – states that “In any ECC Block the number of PI uncorrectable rows should not exceed 4.

This translates to a max PIF value of 4 and an 8 sum PIF value of 32. PI Failures are not addressed in the DVD Forum Specifications

PO Errors (POE)

We can see from our DVD ECC Block that our PO Parity can correct over 172 columns of Data (include PI Parity bytes). This translates to a maximum PO correction rate of 172 per ECC Block. We also know that our PO parity may correct for up to 8 bytes in error per column. 

It seems inherent that POE values should be equal to or less than PIF values. However, drive correction strategies may sometimes correct for more than 5 bytes in a row without using outer parity. It is rare but we have seen it before.

PO errors are not addressed in the ECMA or DVD forum standards.

In a running calculation the POE would equal the PO Failures subtracted from the PI Failures.
PO Failures (POF)

An outer parity failure represents the loss of data on a DVD disc. However, most DVD players will expand their data matrix and retry an uncorrectable ECC before tagging it as a lost piece of information. Our analyzer will record all passes on PO failures. If the analyzer is setup up in single pass mode the unrecoverable error will match PO failures in position. If the analyzer is run in single step mode we may find outer parity failures that do not result in unrecoverable data. 

Isolated PO failures are most often recoverable but a bad mark for archival quality.

Discs with outer parity errors and unrecoverable errors should be re-tested at the lowest speed in constant linear velocity modes. If an image can be recovered without unrecoverable error, then a new disc should be generated from that image. Images should also be recovered from discs with POF value and no Unrecoverable value.

The DVD and ECMA standards state that outer parity failures should not be present on a disc.

Expanded Measurements

 (PIE-bytes)

The number of bytes held in error in a DVD Sector. This value represents a continuous count on the physical bytes in error in a DVD Sector or correction on the DVD disc. The distribution of the bytes in error does not always correlate with the distribution of PI errors.  
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