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|. Introduction

DediWare provides a professional user-friendly interface for NAND Flash. It provides corresponding
bad block management, ECC condition settings, and different partition tables for loading the project
files. Furthermore, it can easily switch to engineering mode for verification and change to production
mode for mass production.

Engineering mode provides basic ReadID, Read, Blank Check, and Program, verify as well as Batch...etc.
You can save a project file (*.dprj) in a SD card through the USB, and then switch to production mode.

[l. The Concepts of NAND in DediWare
2.1 Basic Concept of NAND Flash

With the advantages of low cost, large volume with fast saving speed, NAND Flash IC has been
gradually replacing another kind of large volume IC, NOR Flash. However, NAND Flash contains
Bit Error and bad block issues, so the software should provide more flexible options and
supports. Therefore, DediWare provides bad block management and supports ECC conditions,
which can be used accordingly. This manual will guide you to set up the settings and accomplish
effective NAND flash programming.

2.2 The Structure of NAND Flash (Greater than 1Gb)
Use Micron MT29F2G08AxB (the below image) as an example; the entire IC is formed of 2048
blocks; each block contains 64 pages; each page is formed of 2048Bytes (Data)+64Bytes (Spare).

«— 2,112 bytes —

4 U0
Cache Register 2,048 64 I:-q-”—t'[/oﬁ

Data Register 2,048 64 E
} 64 pages 1 block
(128K + 4K) bytes
2,048 blocks <

per device 1 page (2K + 64 bytes)

1block = (2K + 64) bytes x 64 pages
/ = (128K + 4K) bytes
~ 1device = (2K + 64) bytes x 64 pages
x 2,048 blocks
= 2,112 Mb
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2.3 Spare

Spare is also called OOB (Out of Band). The structure of NAND shows every page has an extra
Spare. A Spare is for bad block markings and extra applications, such as building BBT or ECC
calculations...etc.

2.4 ECC (Error-correcting code) and Bit Error
During the process of reading NAND Flash, Bit Error might occur due to its structure. Once the
NAND Controller receives the ECC Codes through different calculation methods, it will analyze
the data accuracy and solve the Bit Error. In addition, DediWare provides a hardware inspection
for Bit Error. Set up the values and execute Verify, then it will filter the reference number to
check if it complies with the inspection requirement
Please refer to Section 4.1.2 BBM Setting for detail information.

Some NAND Flash support Internal ECC functions. For example: SPI NAND from GigaDevice.
When internal ECC is enabled, the NAND flash will calculate the ECC and write it into the address
where SpareArea has assigned. In addition, during the reading process, NAND flash will compare
and correct the ECC to improve data accuracy.

Furthermore, DediWare also supports ECC Code generation computing. The ECC Code will be
written into the assigned area after calculations. Provide the required calculation methods and
management methods to check if it can accomplish in the programming software or not.

If you need this function, please contact DediProg.

NAND Flash

Core
Processor

[}
°
Q
(8]
oy
0o
)
O
I
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2.5 Bad Block

In general, the bad block definition of NAND flash is when the first Byte of the Spare in the first
Page of each block is non-0xFF, also known as Bad Block indication (BI). This definition also
applies to the DediWare. However, the bad block marking characteristics might be different from
each manufacturer; some markings will remain after Block Erase, some will be removed, and
some will not be erased at first, but will be erased after several times of Block Erase. Therefore,
the characteristics should be determined by the actual condition.

Every manufacture might define the Bad Block differently.

For example: a NAND from MXIC.

If the first Page of the Block or the first Byte of the Spare in the second Page is “non-OxFF”, then
it will be considered as Bad Block. Our software will consider it as a Bad Block as well.

There are two kinds of bad blocks: The factory bad block and the application bad block.
Factory bad block: The IC manufacturer will filter the blocks in the progress of FT (Final Testing);
the IC that does not comply with the requirements will be marked as bad block.

Application bad block: Resulted from too many times of erasing and writing. The board
controller will mark and manage it.

2.6 Bad Block Management

® Hard Copy: Force write the data into every Block; it will cause high failure rate.

® Skip Bad Block: The most common BBM is Skip, which means when it detects a Block; it will
shift the data to next Block.
Use the below image as an example, if you tend to start writing the data from Block 2, but it is
bad block, then the data will Skip it and start from Block 3, and so on.

start block = 2 0
\ 1
A

5
6
7
9

10

Image Nand
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® No management: When a Bad Block is encountered, the data of the corresponding block in
the programming file will be discarded and not written.

Block0

Block0

Blockl

Block2

Block3

Block4

Block2

Block3

Block5

|
|

Blockt

Block4

Blocke

Block?

Block?

Blocks

Blocka

Block9

_

Block10

Image

Block10

Nand

On the other hands, there are times when a specific block cannot have bad blocks or cannot
exceed a certain number, our software can inspect the assigned area to see if it has exceeded

the numbers or not, by using the Guarded Area function.
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[1l. DediWare Introduction

DediWare Screen:

Dediware Version:3.7.32.90 - %
Advance HeIF
(® Engineering Mode O Production Mode &
A. u p‘n%} iﬁ Z @ PROJ -~ G - s Powered by
Select Load Frj Load Buifer Contig Save P IC Info SelectPsj Rusfrj StopFrj
i = 2 $FF v
f UT-‘ «:L . W . T . T .
| ReadlD ReadlC_ Blank Ennse Fro et fiutp Balcly D
Log Window
5";;4‘:;29’::;:'“9 Site #1 . 16:23:48:Canfig file version:3.00, CreateTime:2016-08-08 17:22:43. -
B FM Ver:  2.1.94 'F"f : 16:23:49-Programmer[01] default FPGA exists.
: = -
ki oD 16:23:52:Set operation:none
Stk 2| 1 I 0o% (3 L) .
16:23:52:5et StartMode:none
i) 16:23:52:0ptionBytes CheckSum :0x0
= 0% 0w s
16:38:11:Set operation:none
i) 16:38:11:5et StartModenone
i) 16:38:11-OptionBytes CheckSum :Ox0
|[Macronix_M.
v
Savelog | | ClearLog
C Chiplnfo Statistics Batch Config Setting Check Sum
Type:  EPLNAND iD: 212 z StartMode: Chip File CheckSum File Name
Manufact: Macromix_MXIC JADP P/N1: NAND-127-/SON008-060080-00 1P — o 00
Size: 0x08400000 ADP P/N2: NAND-127-WSON003-060080-0 1APC Failure: 0 Option
Package: |WSONE JADP P/N3: Total: 0 0x0
Parthum: MX35LF 1GE4ABZ2x_EC .

Main Menu and Functions

A.

B. Programmer Information

C. ICinformation, Programming Setting, and Data Info.
D.

Programming Log Window

2% For more detailed DediWare instruction, please refer to DediWare User Manual.

3.1 The Basic Procedure of Programming the NAND Flash in DediWare

Select a part number of NAND Flash

L

Load the file and set
up BBM values.

2

Set up Batch (Erase, Blank, Program, Execute a single programming
and Verify) Step, such as Read ID, Erase, Blank,
And execute Auto Batch Program, and Verify)

www.DediProg.com Professional Manufacturer of IC Programmer
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3.2 Special Function Only For NAND Flash: Addon

Locates at the Main Menu > Advance > Addon, which observes the Bad Block status of the NAND
Flash. Bad block judging mechanism, please refer to the block management method of the

datasheet.

ProgrammerID:

SiteIndex:

1
1

b Scan

W

BlockIndex
a

[ R R

<

BlockStatus

BAD BLOCK
BAD BLOCK
BAD BLOCK
BAD BLOCK
BAD BLOCK

Total Block:
Total Bad Blodk:

1024
5

OK

Descriptions:

» ProgrammerlD: Select a programmer.

> Sitelndex: Select a site.
> Scan: Scan the Bad Block.
» OK: Close the window.

Note:

Many”.

% Only allow to select one programming site for one programmer at a time.
% This function can only inspect 255 blocks at most. It will only show the first 255
blocks if the numbers exceeded, then it will show a warning message “Too

www.DediProg.com
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3.3 The Actual Procedure of The Software

The software will establish a BBT (Bad Block Table) according to the Site that has IC. There are
three kinds of situations:

Situation 1: Execute a single programming function:

Select an IC part number and load the file (including BBM method and ECC setting), and then
execute one of the programming functions.

The software will establish a BBT in the process of Read ID, Erase, Blank, Program, Verify, and it
will be the reference values for BBM.

» Read ID: After verifying whether the ID is correct, the software will scan for bad blocks and
create a BBT, and the result of scanning for bad blocks will be displayed in the log windows as
shown in the figure below.

Log Window

Programmer([04], chip[07]Bad Block Index: 10, 100
Programmer([04], chip[07]Total Block: 1024
Programmer([04], chip[07]Total Bad Block: 2

7 10:47:17:Programmer{04], chip[7] ID: C8 51 (Comrect)

Programmer([04], chip[07]Scan Bad Blcok...
Programmer([04], chip[07]Bad Block Index: 10, 100
Programmer[04], chip[07]Total Block: 1024
Programmer([04] chip[07]Total Bad Block: 2

51 (Correct)
Programmer([04], chip[07]Scan Bad Blcok...
Programmer([04], chip[07]Bad Block Index: 10, 100
Programmer(04], chip[07]Total Block: 1024
Programmer([04], chip[07]Total Bad Block: 2

Save Log Clear Log

» Erase: The software will perform the action of establishing BBT, and then erases the data
according to the BBT. If there is Enable Force Erase, the software will re-establish BBT after
Erase.

» Blank: The software will perform the action of establishing BBT, and blank checks the data
according to the BBT.

» Program: The software will perform the action of establishing BBT, and programming
according to the BBM Setting.

» Verify: The software will perform the action of establishing BBT, and verifies according to the
BBM Setting.

Read ID, Erase, Blank, Erase/Blank will skip according to

Program, Verify the BBT while Program and Verify

Execute one of the (Create BBT) according to the BBM (Default:

programming Skip).
functions
If the good block becomes a bad block after you single the Program
action, and single the Verify action, Verify fail will appear.

www.DediProg.com Professional Manufacturer of IC Programmer
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Situation 2: The Enable Force Erase in the Batch Setting:
Select an IC part number and load the file (Including BBM and ECC), and then check the
Enable Force Erase option of the Erase Function in the Batch Setting.

Before proceed to the next procedure (Blank/Program/Verify), the software will create a BBT

after Erase, which will erase all the data (Including bad blocks). This function is to re-work the
NAND Flash that has been considered as Bad Block due to the data format distributions.

» Read ID »
Blank Check
: Program and Verify according
» Create 88T » accordsllr:igpto s the BBM (Default: Skip)

Situation 3: Disable Force Erase in Batch Setting
Select an IC part number and load the file (Including BBM and ECC).

Select “Enable Force

Erase” in Batch Execute Chip Erase (Erase all,

Setting

including the Bad Block area.)

If you did not select the Enable Force Erase option in the Batch Setting, then the software will
establish a BBT in the beginning process of Read ID.

When erasing and blank checking, the software will skip the bad blocks according to the BBT
while programming and verify are according to the BBM (Default: Skip).

Uncheck Enable Force Read ID It will skip if Bad Block was
Erase in Batch Setting (Create BBT) founded during Erase and

Blank Check

It will Program and Verify the Bad Blocks
according to the BBM (Default: Skip)

www.DediProg.com Professional Manufacturer of IC Programmer
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V. Engineering Mode and Production Mode

4.1 Engineering Mode

Open DediWare and follow the below steps to proceed engineering programming and

verification. After verification, create a project file and switch to Production Mode for mass
production.

(@) Engineer Mode

L e
= { PROJ
Select Load BEuffer Save Prj
= P 4FF i =
&J & W - % - & v T -
ReadID ReadIC Blank Eram Frogram WVerify

Auto Batch

&
4.1.1 Select IC Brand / Part Number / Packaging (Select) &

® The current NAND Types that DediWare support are Parallel NAND and SPI NAND.
® |f the number is shown as XXXX_ECC, then it means the software will turn on the Internal
ECC during the entire process, otherwise, it will be off.

Take the below image as an example.
There are two kinds of part numbers: GD5FGQ4UA and GD5FGQ4UA_ECC
GD5FGQ4UA means the Internal ECC will be off during the entire process.
On the other hand, GD5FGQ4UA_ECC means the Internal ECC will be on. Therefore, please
ensure to evaluate whether you need Internal ECC or not before choosing the part number.

Enter the IC part number
here; it can remember five
sets of part numbers.

Chip Type SPI_Nand v
Manufacture GigaDevice hd /
v—
GDSF 1GQAUA[WSONS]-GigaDevice
GDSF1GQ4UA_ECC[WSONE]-GigaDevice
GDSF 1GQAUC[WSONS]-GigaDevice
GDSF1GQAUC_ECC[WSONE]-GigaDevice
GDSF2GQAUAWSONS]-GigaDevice
GDSF2GQAUA_ECC[WSONE]-GigaDevice
GDSF2GQAUC[WSONS]-GigaDevice
GDSF2GQAUC_ECC[WSONE]-GigaDevice
GDSFAGQAUAWSONS]-GigaDevice
GDSF4GQAUA_ECC[WSONE]-GigaDevice

After selecting the part number, the Chip Info will show the IC information.

ChipInfo
Type:
Manufact:
Size:
Package:
PartMum:

SPI_MAND
GigaDevice
0x330DF000
WMISOME

D:

C3F1

ADP PfM1: MAND-0127-WSOMNO03-060030-0 144

ADP PN 2:
ADP PN 3:

GDS5F 1GQ4UA_ECC

www.DediProg.com
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4.1.2 Load the Programming Code (Load) =

There are two ways of loading the programming code: Combine the partition files or set up
manually.

4.1.2.1. Use Partition File:

If your Partition file is in CSV (Comma Separated Values Format), DEF (Group Define File Format),
or MBN (Qualcomm Multiply Partition Format), then you can select this option for loading the
Image File and Partition File.

For example, load a Partition table that is in MBN format (Please go to chapter VI for detailed
definition).

Step 1. Load Partition table file.

' [© Load File For NAND
| €@ please select a partition table file or solution file,also you can choose custom.

(@) Use Partition File
(@ Partition File

FileFormat: Ccsv v

FilePath:

(O Image File includes Partition Table

FilePath:

() Custom

Step 2. After the file is loaded, it will show the definition of each Partition. For FilePath, choose
the image file that you are going to program; as for “FileCheckSum” and “ChipCheckSum”,
choose a method for Checksum calculation.

www.DediProg.com Professional Manufacturer of IC Programmer
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SpareArea UseFile: It decides whether the file will include SpareArea or not; check

the box if SpareArea is required.

Auto calculate Guard Area (detailed function description will be supplemented in Chapter VI):
This function automatically calculates how many bad blocks are allowed in each partition in the
partition table, and automatically sets Guard Area on the "Load File-BBM" page.

{ Load File-PartitionTable File X
@ Load File For NAND
ez Thisis your partition table informations.
Partition Table Info
# Start Block Block Count End Block
0 ] 3 10
1 10 1 13
2 13 1 16
3 16 4 26
4 26 4 36
5 36 25 79
6 79 70 163
7 163 1 173
8 173 1 181
9 181 484 1023
FileChecksum: ByteAcc ~  FilePath: ~
SpareArea UseFile Auto calculate Guard Area
ChipCheckSum: ByteAcc v Use e
<t—2® | T-2m > EE

Step 3. Set up BBM and Guarded Area Conditions

% Load File-BBM X

1 [f;, Load File For NAND
s ez Please set bad block management or choose the default values.

BBM Configuration:

Image_Index  Block_Index Block_Count EccAlgorithm  BBM ECC_Datalayout  DataUnitSize  MaxErrorBit(0-255)
A IMGO 0 3 NotUse Skip Bad Block v Mode3 v 528 |4

IMG1 10 1 NotUse v | Skip Bad Block v Mode3 v 1528 v4

IMG2 13 1 NotUse ~  Skip Bad Block v Mode3 v 1528 v|4

IMG3 16 4 NotUse Skio Bad Block v Mode3 v|528 vi4

IMG4 26 4 NotUse v | Skip Bad Block v Mode3 v 528 v|4

IMGS 36 25 NotUse v | Skip Bad Block v | Mode3 v 1528 vi4

IMG6 79 70 NotUse ~  Skip Bad Block v Mode3 v 528 vi4

INART 1A2 1 Aleat bee selpice nod o o). seinad.n “s EM0 9373

[C) Enable EccAlgorithm Asynchronization
BBM Layout:

Add Guard Area = Delete Guard Area Load Guarded Area Table Save Partition Table

B Guarded_Area_Index Start End Bad_Block_Allowed

www.DediProg.com Professional Manufacturer of IC Programmer
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A. BBM Configuration:
Set up BBM according to the actual amounts of the loaded file. As the above image, there are
multiple images files need EccAlgorithm, BBM, EccDatalayout, DataUnitSize, and MaxErrorBit.

® EccAlgorithm:
B If "SpareArea UseFile" is checked on the "Load File-IMAGE" page, it will display:
» Use File: indicating that the Image File has data containing SpareArea.

B If “SpareArea UseFile” is not checked on the “Load File-IMAGE” page, it will display:
» NotUse: Indicates that the Image File does not contain SpareArea data, and the ECC
algorithm is not used.
» BCH8 MDM: This ECC algorithm is only provided to Flex customers. Due to the
confidentiality agreement, we cannot provide the detailed file of this algorithm.
>
® BBM: A choice of bad block management. Currently only supports Hard Copy, Skip Bad Block
and No management. If you need other kinds of BBM, please feel free to contact us.

® BBM Layout: The BBM Layout feature only functions when Verify is executed on DediWare.
During Verify execution, DediWare not only verifies data accuracy but also conducts a Bit

Error check to ensure that the IC can boot up normally after being mounted on the board.
Layout:

Main Ares Spare Ares

BBM Layout will check Error Bits based on the following settings.
» Ecc_Datalayout : Four data layout modes (Mode 0, 1, 2, 3) are provided. Please select

the corresponding mode based on the arrangement of data in your programming file.
The default mode is Mode 3.

%% Note: The ECC area (orange blocks) in Mode 0, 1, and 2 does not allow any Bit Errors.
Therefore, if Bit Errors occur in the ECC area (orange blocks) of Mode 0, 1, or 2 during
verify, the verify will fail.

» DataUnitSize : The size of the Data Unit under data layout modes (Mode 0, 1, 2, 3).

» MaxErrorBit : The maximum allowable number of Bit Errors for each Data Unit. Please

set the maximum allowable number of Bit Errors for each DataUnit based on the ECC
correction capability.

www.DediProg.com Professional Manufacturer of IC Programmer
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B. Guarded Area Count:

This function can set up a range for block and detect the maximum acceptable value for bad
blocks. In this chart, there two sets of ranges; the first condition does not allow any bad block
from BlockO to Block9 while the second condition only allows ten bad blocks from Block 10 to
Block 999. Then, during the process of creating BBT, the software will determine accordingly. If
the above conditions are true, then the IC will be listed as NG parts.

|

% Guarded Area Count: |2 B Load Guarded Area Table

I

A
Guarded_Area_Index Start End Bad_Block_allowed
0 0 9 0
1 10 999 10

® Load Guarded Area Table: Directly load Guarded Area Table in MBN (Qualcomm Multiply
Partition Format) format.

4.1.2.2. Custom: Set up Manually
a) Select Custom

Load File X
i=) Load File For NAND
&I  Please select a partition table file or solution fie,also you can choose custom.

() Use Partition File
Partition File

FileFormat: Ccsv
FilePath:
Image File includes Partition Table

FilePath:

(@ Custom

www.DediProg.com Professional Manufacturer of IC Programmer
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b) Function Descriptions (From Left to Right):

! Load File-IMAGE X

| T Load File For NAND
+ exm This is your image informations.

! Filel  File2 +

1 FilePath: v . PartitionName: Flash

|

| FileFormat: Binary(*.bin) v FileOffset: BlockIndex:
FileChecksum: ByteAcc “ |_| SpareArea UseFile | Skip Last Empty Block

| BlockCount:

! ChipCheckSum: ByteAcc

Show Images 8 Auto calculate Guard Area

< k=@ | T-£mN) > g

&

FilePath: The path of the programming file (it can remember the File Path)
File Format: The file format of the image file (Binary Only).

File Checksum: The calculation method for the file Checksum

File Offset: Assign a file offset address for loading the Buffer.

SpareArea UseFile: It decides whether the file will include SpareArea or not; check the box if

SpareArea is required.

Skip Last Empty Block: If the file has continuous block data whose values are all FFh, check

this option to skip these blocks from being loaded.

® For Example: The chip has 1024 blocks (0~1023) in total, and the loaded programming file
Block Count is 1024.

1. The values of Block1000~1023 of the programming file are all FFh. Check "Skip Last Empty

Block” box will not load the blocks of Block1000~1023.

2. The values of Block1000~1022 of the programming file are all FFh, but Block1023 has valid

data non-FFh value, because the last Block1023 has non-FFh value, so the value of

Block1000~1023 is not continuous FFh, so check "Skip Last Empty Block" box will not Skip Block

1000~1022.

® Partition Name: Currently, NAND only has Flash option.

® Block Index: The beginning of the Block

® AutoSet FileOffset: When the address of the Image file and the NAND Flash are parallel, you

can set up the offset value for Block index. Enter the value, click the AutoSet FileOffset, and

then the File offset value will change accordingly.
® Block Count: The total Block number for programming.

www.DediProg.com Professional Manufacturer of IC Programmer
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® +:Add a programming file.

@ Auto calculate Guard Area (detailed function description will be supplemented in Chapter VI):
This function automatically calculates how many bad blocks are allowed in each partition in
the partition table, and automatically sets Guard Area on the "Load File-BBM" page.

c) Loading Steps:

_ = e
Loa e-IMAGE =
@ Load File For NAND
€& This is your image informations.
. Step 4 1
Filet  File2 Step 1
| FilePath: D:\Users\Shawn\Desktop\test bin file\1024MB(4G 4000 Block_1 - E I PartitionName:  Flash v
0
FileFormat: Binary(*.bin) w FileOffset: 000 Blockindex:
FileChecksum: ByteAcc v | | [ sparearea useFile ] skip Last Empty Block AutoSet FileOffset:0x00
BlockCount: | 4096
FileBrowser x ‘ Step 3
Location: | DESKTOP\test bin file) ~]
. Name Size | Date Modified Type ~
e [[)1 Page(first byte 0xFF).bin 18KB  2019/06/11 03:2... File
PC [) 10248lock(BlockSize 135168).bin 135168KB  2020/03/20 05:3... File
[[)1024MB(4G 4000 Block_139264).bin  S44000KB  2019/10/22 11:3... File
[) 1024mMe.bin 1048576KB... 2016/04/06 11:0... File
- [) 128kit.bin 16KB  2015/01/09 11:2... File
- [) 128mbit.bin 1638468 2011/05/20 09:3... File
Step 5 Desktop e )
[)1568.dat 15728640K... 2019/11/14 10:5... File
[ 1 6Mbit] 264byte). bin 2015/04/20 03:4...
Show Images [) 16Mbit{data 00).bin 2048KB  2020/07/23 03:1... File
[) 16Mbit.bin 204K 2011/05/20 09:3... File St 6
) 16bit.bin 131072B  2015/03/24 11:0... File €p
) 1xeyte.bin KB 2019/07/16 02:1... File
[ 1m.hex 339664KB  2020/03/25 11:2... File < F—#(B) T—%HN) > g
_________ _ | [) 1Mbit{Blockn mark 00).bin 128KB  2019/06/13 10:3... File | |
- ' . ) [}
E 1Mbit.b 128KB  2016/03/15 04:3... File
‘BB3YH3BBG_Sp: O 1meabin Yo/ e .
; 5 . ProjectCheckSum:0x00
FileName: 16Mbit{ 264byte).bin v fStep 2
FileType: All Files(*.*) = Cancal
- nl

Step1l: Click the (....) button and it will bring up the FileBrowser.

Step2: Find the programming file that you need, click OK, and then set up the settings.
Step3: Confirm the values and the settings.

Step4: Click + to add a file. Please repeat step 1 to 4 for multiple files.

Step5: The file information will show in the window.

Stepé6: Finish setting and click next.

When you assign Blockindex and need the File offset to move with it; there is a function called
AutoSet FileOffset in DediWare for combining multiple Partition Images into one Image File, so
you will only need to load one file Image and set up the Blockindex separately (Shown as the
below image).
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Partition 1 (Block0~49) Partition 1 (Block0~49) Partition 1 (Block0~49)

Skip Block50

Block 100 Block 100 Block 100

Partition 2 (Block100-199) Partition 2 (Blockl100-199) Partition 2 (Blockl 00-199)

1 Bad Block
Skip

Unused Block

Block 900

D Block 900 N Block 900 >
Partition 3 (Block900-939) Partition 3 (Block900-939) Partition 3 (Block900~939)
Block 1023 Blank Data Block 1023 Unused Block Block 1023
Image file x1 Image File x3 Nand Flash

The Image File on the left (Image File x1) is a combination of three Partitions; the software will
set up the block division when the file is loaded, which will load the same Image File and able to
set up three different settings. For Example:

Set up Partition 1, Blockindex=0, BlockCount=50, FileOffset=0.

Set up Partition 2, Blockindex=100, BlockCount=100, FileOffset=0xCE4000.

Set up Partition 3, Blockindex=900, BlockCount=40, FileOffset=0x7404000.

FileOffset will calculate the corresponding address (Byte wide) automatically while setting up the
Blockindex. As for Partition2, when Blockindex is 100 while 1 Block of the IC = 64pages and
1Page =2112Bytes, then 1 Block is 64*2112=135168Bytes (0x21000). For Block 100, the starting

address will be 0x21000 * 0x64=0xCE4000; for Partition 3, it will be 0x21000 * 0x384=0x7404000
(Shown as the below image).

Load File-IMAGE
5 Load File For NAND

IX

ezm Thisis your image informations.

Fiel Fie2 File3 +

FilePath: C:\sers\user\Desktop\all_0xff_2Gb.BIN ~ . Partition Name: | Flash ~
File Format: Binary(*.bin) | FleOffset: 0x7404000 BlockIndex:
FileCheckSum: ByteAcc P Sparefrea UseFile AutoSet FileOffset: 0x 7404000 |

Hide Images

# PartitionMame BlockIndex FileOffset BlockCount FileFormat CheckSumaAlg EcclseFile FilePath
Image 01 Flash 1] Ox00 50 Binary(*.bin} ByteAcc use file C:i\sers
Image 02 Flash 100 0xCE4000 100 Binary(*.bin) ByteAcc usze file Crzers
Image 03 Flash 200 0x7404000 40 Binary{*.bin) ByteAcc use file C:\Users

www.DediProg.com Professional Manufacturer of IC Programmer



= o Ty — DediWare Software User Manual
RiERFEIRNBIRAT ' WFor NAND F|aush

DediProg Technology Co., Ltd. V2.7

The middle image (Image Filex3) shows Partition 1~3 will be divided into three images while
loading, but remember to set the FileOffset to zero for Blockindex in order to avoid data offset.

Block 0 Block 0 Block 0

Partition 1 (Block0~49) Partition 1 (Block0~49) Partition 1 (Block0~49)

1 Bad Block
Skip Block50

Unused Block Hlank

Block 100 Block 100 Block 100

Partition 2 (Blockl 00~-199)

Partition 2 (Block100~199) Partition 2 (Blockl100~199)

1 Bad Block
Skip

Unused Block
Block 900

Block 900 Block 900

Partition 3 (Block900~939)

Partition 3 (Block900~939)

Block 1023 Blank Data Unused Block

Image file x1 Image File x3 Nand Flash

Set up Partition 1, Blockindex=0, FileOffset=0, BlockCount will be 50 automatically.
Set up Partition 2, Blockindex=100, FileOffset=0, BlockCount will be 100 automatically.
Set up Partition 3, Blockindex=900, FileOffset=0, BlockCount will be 40 automatically.

Load File-IMAGE *

E...\; Load File For NAND
e Thisis your image informations.

Fle1 File2  File3 +

FilePath: Ci\Userstuser\Desktop\all_0xff_2Gh.BIN b Partition Mame:  |Flash -
File Format: Binary(*.bin) w FileOffset: I:l BlockIndex:

z |
FileCheckSum: ByteAcc w~ SpareArea UseFile I AutoSet FileOffset: 067404000 I |

Hide Images

# PartitionMame BlockIndex FileOffset BlockCount FileFormat ChedkSumalg EcclzeFile FilePath
Image 01 Flash 0 %00 50 Binary{*.bin) ByteAcc use file C:\Users |
Image 02 Flash 100 0x00 100 Binary(*.bin) Bytedcc use file C:\Users
Image 03 Flash 900 Ox00 40 Binary(*.bin) ByteAcc use file Ci\Jsers

The image on the right is the listed order after the image has been programmed.
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If Partition 1 and Partition 2 have detected bad block separately, then this will be the list order
after the Skip process.

Step7: Open BBM Setting

“ Load File-BBM X

’1— Load File For NAND
@z Please set bad block management or choose the default values.

h BBM Configuration:

Image_Index  Block_Index Block_Count EccAlgorithm  BBM ECC_Datalayout  DataUnitSize =~ MaxErrorBit(0-255)
A 1 || 'MGo Y 3 NotUse v | Skip Bad Block v Mode3 v 528 vi4
1| MGt 10 1 NotUse v Skip Bad Block v Mode3 v 1528 vi4
U] me2 13 1 NotUse Skip Bad Block v Mode3 v 528 v4
]| ™ma3 16 B NotUse Skip Bad Block v Mode3 v 528 vi4
I ]| mes 26 B NotUse v Skip Bad Block v Mode3 v 528 v|4
11| mGs 36 25 NotUse v Skip Bad Block v Mode3 v 1528 vi4
t 1| IMG6 79 70 NotUse v | Skip Bad Block v Mode3 v 1528 v |4

INRT 1A2 1 Aot solplzo podamio . soina_a.n «.leaa .4

| | ) Enable EccAlgorithm Asynchronization

BBM Layout:

Main Area Spare Area
Mode0 __—___l
Model
Mode2

Mode3 —

Add Guard Area elete Guard Area Load Guarded Area Table Save Partition Table

Guarded_Area_Index Start End Bad_Block Allowed

A. BBM Configuration:

Set up the BBM according to the actual amounts of the loaded file. As the above image, there are
three image files need EccAlgorithm, BBM, EccDatalayout, DataUnitSize, and MaxErrorBit.

® EccAlgorithm:
B |f "SpareArea UseFile" is checked on the "Load File-IMAGE" page, it will display:
» Use File: indicating that the Image File has data containing SpareArea.
B If “SpareArea UseFile” is not checked on the “Load File-IMAGE” page, it will display:
» NotUse: Indicates that the Image File does not contain SpareArea data, and the ECC
algorithm is not used.
» BCH8 MDM: This ECC algorithm is only provided to Flex customers. Due to the
confidentiality agreement, we cannot provide the detailed file of this algorithm.
® BBM: A choice of bad block management. Currently only supports Hard Copy, Skip Bad Block
and No management. If you need other kinds of BBM, please feel free to contact us.
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® BBM Layout: The BBM Layout feature only functions when Verify is executed on DediWare.
During Verify execution, DediWare not only verifies data accuracy but also conducts a Bit

Error check to ensure that the IC can boot up normally after being mounted on the board.
Layout:

Main Ares Spare Area

BBM Layout will check Error Bits based on the following settings.
» Ecc_Datalayout : Four data layout modes (Mode 0, 1, 2, 3) are provided. Please select the

corresponding mode based on the arrangement of data in your programming file. The
default mode is Mode 3.

#< Note: The ECC area (orange blocks) in Mode 0, 1, and 2 does not allow any Bit Errors.
Therefore, if Bit Errors occur in the ECC area (orange blocks) of Mode 0, 1, or 2 during verify,
the verify will fail.

» DataUnitSize : The size of the Data Unit under data layout modes (Mode 0, 1, 2, 3).

> MaxErrorBit : The maximum allowable number of Bit Errors for each Data Unit. Please set

the maximum allowable number of Bit Errors for each DataUnit based on the ECC correction

capability.

B. Guarded Area Count:

This function can set up a range for block and detect the maximum acceptable value for bad
blocks. In this chart, there two sets of ranges; the first condition does not allow any bad block
from BlockO to Block9 while the second condition only allows ten bad blocks from Block 10 to
Block 999. Then, during the process of creating BBT, the software will determine accordingly. If
the above conditions are true, then the IC will be listed as NG parts.

h |

A Guarded Area Count: |2 ~ Load Guarded Area Table

J

4
Guarded_Area_lndex Start End Bad_Block_aAllowed
0 0 9 0
1 10 999 10

® Load Guarded Area Table: Directly load Guarded Area Table in MBN (Qualcomm Multiply

Partition Format) format.

Note:
Since NAND Flash programming requires configuration of BBM and ECC, so if you cannot find
any suitable BBM and ECC, please contact DediProg for further evaluation.
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4.1.3 Config Setting

Enable Force Erase for NAND Flash

StartMode Start from Manual Mode W

[]Enable Foree Erase.

DediWare provides Enable Force Erase function for solving the Bad Block issues. If the Batch
Setting in the Config window is Erase Blank +Program + Verify, then the actual action of the
software will be like the followings:

A. When Enable Force Erase in not selected: It will read ID while creating BBT (Bad Block Table)
- When execute the Erase and the Blank, it will skip the data according to the BBT. = It will
Program and Verify the data according to the BBM setting (Default is Skip as well).

B. When Enable Force Erase is selected: Read ID —>Erase all (including Bad Block) - the
software will create a BBT (Bad block Table) &> When execute the Blank, it will skip the data
according to the BBT-> It will Program and Verify the data according to the BBM setting
(Default: Skip).

4.1.4 Execute Programming Functions

In the Engineering mode, no matter how many programmers are there, it can only program one

programming site at a time.

Therefore, please ensure to select the correct programming site before executing. Now, Site 1 is
selected for programming in the below image.
The basic programming functions are circled in red.

a Dediware Version:3.7.32.90

Advance Help

(® Engineering Mode (O Production Mode
- ‘ iﬁ % . - ’lﬁ & . "
- PROJ 4] :}Q PROJ L
Select Load Frj Load Buffer Config Sawe Prj IC Infa HelectPr FunPrj EtopPri
o Per FF | =
‘t' & o . T =L - T -
ReadlD ReadlC Blank Eraze Program Terify ALuto Batch

#01 ProgMasterU8 -
StartMode: Handler Site #1

FAW Ver:  2.1.94 :"’_St‘-": g
S PMUDOOOZT | O
Start =
N v v i
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4.1.4.1 Functions for Programming Single Site

Read ID: Create a BBT. Read the NAND’s ID and scan bad block shows the information in the
Log window.

Read IC: Create a BBT. Read and display the data of the NAND, and also can compare the files.
Erase: Create a BBT. Erase and skip the bad block of the NAND Flash according to the BBT.
Blank: Create a BBT. After skipping bad block according to the BBT, it will check if the IC is
empty or not

Program: Create a BBT. program the imported file to the NAND Flash according to the BBM
Setting.

Verify: Create a BBT. Verify the NAND Flash according to the BBM setting.

Auto Batch: Read id (create BBT) - Execute the programming functions that you set up for
the Batch Setting that is in the Config window.

4.1.4.2 When to Execute These Functions

Actions IC is selected and IC is selected, the file has
IC not selected ICis selected the file has imported and has set up
Functions imported the Config/Batch
Read ID x v v v
Read IC X v v v
Erase X v v v
Blank X v v v
Program X v v
Verify X v v
Auto Batch X v

X The functions are not allowed to perform separately during the process of executing the

project programming.
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4.1.4.3 Read IC

® Read IC with Not Skip Bad Block: It will read the entire NAND Flash, including the Spare and
the Bad Block.

Dediware Version:3.15.15.20
Advance Help

(@ Engineering Mode
L e
RS PROJ ©

Select Load Prj Load Buffer

f & = 2= SFF
g -~ S
| b 4] b,
ReadD ReadN... || Blank Erase
Skip Bad Block
#02 pmgqi Not Skip Bad Block | f
StartMode Bv Prolect

® Read IC with Skip Bad Block: It will read the entire NAND Flash, including the Spare and the
Good Block. When encountering a bad block, it will skip and not read

X For problems that may be encountered when using Read IC with skip bad block to read
Chip data, please refer to "VI. Troubleshooting " Q16.

Dediware Version:3.15.15.20

Advance Help

(@ Engineering Mode

L S S R
Select Load Prj Load Buffer
L T P \FF
s ‘ | < -
| v - -
ReadlD  ReadN.. || Blank Erase P

| skipBadBlock |
#02 ProgM; Not Skip Bad Block k
Crartlnda

o Brailart
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The window will be shown as below.

Type k4
@ Flash A B
Buffer Chip
Address i 1 +2 +#3 +4 +5 +f +7 +B +0 +A +B +L +D +E +F +) #1 42 +3 4 +5 4B +7 +B +0 A +B +C +D +E +F |[Z
0x0000000000000000 CC AD F7T 1F 59 1E 05 28 OF 4A DC &4 CB 3C DC CC AD F7 1F 59 1E 05 28 OF 4A DC 64 CB 3C DC
0x0000000000000010 29 AS 47 C1 81 35 BO 25 6F 70 16 B4 OE 2D A6 75 || 29 A9 47 €1 81 35 B0 25 6F 70 16 B4 OE 2D A6 75 |
0x0000000000000020 C3 A2 G6F B0 DF 50 53 F7 67 95 70 3C E9 9C 03 86 ||C3 A2 6F 80 DF 50 53 F7 67 95 70 3C E9 SC 03 86
0x0000000000000030 94 5C OF 77 ED F1 67 54 DD 8A CD E2 FF 95 43 2D ||94 5C OF 77 ED F1 67 54 DD BA CD E2 FF 95 43 2D
0x0000000000000040 55 05 DO 9D D7 C9 59 3D 86 DD 36 02 EE 77 B7 6oF 55 05 DO 9D D7 €9 59 3D 8 DD 36 02 EE 77 B7 6F
0x0000000000000050 40 43 CB OC 76 EO0 4C 57 2D 93 F8 4E 16 70 C5 AB || 40 48 C8 OC 76 EO 4C 57 2D 93 F8 4E 16 70 C5 AB
0x0000000000000060 3D 3E 2B 6F TE 87 CE 53 E2 13 58 45 CA 6E 8F 02 ||3D 3E 28 6F 7E 87 CE 53 E2 13 58 45 CA 6E BF 02
0x0000000000000070 15 58 F7 73 AF 45 B7 61 32 19 3F OF 82 10 AC CC||15 5B F7 73 AF 45 87 61 32 19 3F 9F 82 10 AC CC
0x0000000000000080 9F S5E AC 38 04 CB E7 O9E 4B A5 EO €1 07 95 D3 ODA||SF 56 AC 38 04 CB E7 OF 48 A5 E9 C1 07 95 D3 DA
0x0000000000000090 FO 45 F3 BF EO E3 DB 86 36 ED 9D 26 A7 CD B8C CE||FO 45 F3 BF ED E3 D8 B6 36 ED 9D 26 A7 CD BC CE
0x00000000000000A0 91 39 56 S5E 47 S5F 6C 65 04 4A 51 D6 63 O7 EO0 B6 ||S1 39 56 SE 47 5F 6C 65 04 4A 51 D6 63 07 ED B6
0x0000000000000080 A4 7D EB 28 05 08 90 CO FB 28 63 D3 1F 02 0B 53 ||A4 7D E8 2B 05 08 90 CO F8 2B 63 D3 1F 02 0B 53
0x00000000000000C0 1F 65 FD 60 EO BE B9 D1 C4 F8 48 8% D2 DE 27 9B ||9F 65 FD 6D ED BE B9 D1 C4 FB 48 89 D2 DE 27 9B
0x0000000000000000 F4 3D D4 11 CC 7D 95 EC AC 22 37 3D B6 OF E2 60 |[|F4 3D D4 11 CC 7D 95 EC AC 22 37 3D B6 OE E2 &0
0x00000000000000E0 48 3F 4B 14 18 28 BD F5 BB EE DC 7F 79 3F 2C B3 || 48 3F 48 14 18 28 BD F5 BB EE DC 7F 79 3F 2C B3
0x00000000000000F0 9A 81 8C F3 9A 97 61 CC F5 7B OF 9C 6D 53 E2 60 ||9A 81 BC F3 9A 97 61 CC F5 7B OF 9C 6D 53 E2 &0
0x0000000000000100 FE E5 BD 24 EA 80 FB C2 86 AB 73 O7 B4 48 88 58 ||FE ES BD 24 EA B0 FB C2 86 AB 73 07 B4 4B 88 58
0x0000000000000110 44 08 B5 77 &7 2D 02 05 EE 15 38 CE 78 38 ED 22 ||44 OB B5 77 87 2D 02 05 EE 15 38 CE 78 38 ED 22
0x0000000000000120 2A 3C A5 94 OB 70 BE 10 3A F3 BF OE 12 2D E7 4B || 2A 3C AS OB 70 BE 10 3A F3 BF OE 12 2D E7 48
Buffer Checksum | 0x00000000 ®stit O 6bit IC Checksum | 0x00000000
Goto ("3 .UUDWUUD Save file
Savelic C Save Memary Form | 0x |00000000 Length=0x | +4000000
Save File Data From| Ox |00000000 | Length:ox [+4000000 [Inotincude spare area (Mote: The length deesn't indude spare area)
[[] Not indude spare area (Note: The length doesn't inchude spare area)
Next Different

A. Buffer Area
The data will show in this area, once the file is imported.

B. Chip Area

These are the data from the IC. After reading the memory, it will compare with the data in
the buffer area. The abnormal part will be high-lighted in red for better analyzing.

Other Functions
> Buffer Checksum A2 Chip Checksum

Provide the Buffer Checksum and Chip Checksum functions of the specified Partition to
facilitate verification.

» Goto
It can quickly shift to the assigned address.

> Next Different
It will search the next address that has different data.

» Save Memory
It saves the data of the entire NAND. However, since it has Bit Error issue, so the data might
be a little different after each read.

» Not include spare area (Note: The length doesn’t include spare area)
This function decides whether the content of the saved file should include the data of the
Spare area.
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Again, after the process of Read IC with Not Skip Bad Block, the Compare function will compare
the entire NAND Flash and the imported Image (without the skip process), so if Bad Block
happens in the assigned image area, then the entire data might shift to the next block.

As the below image, each block is corresponded to an image. However, if Block 2 of the ICis a
bad block, then the entire data will move to the next one. Therefore, when comparing the data
from Block 2, the offset data will be in red. In addition, the second source starts from Block 8,
and it will be a new beginning. Since NAND has Bit Error issues and the programmer will read the
data from the original source without any ECC verification, so it is normal to have a little offset.

Buffer Chip
Block 0 img 0 img 0
1 img 1 img 1
2 Bad Block
3
4
5
6
7
8 img 5 img 5
9 img 6 img 6
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F

4.1.4.4 Buffer Euifer

After import the file, the data will show in the Buffer area. Please check if the data has been
placed at the correct address or not.

@® Partition 1 ) Partition 2

Address +) +#1 #2 43 +#4 +5 +6 +7 +8 +9 +A +B +C +D +E +f
0x0000000000000000 48 03 04 O0A OD OD OO OD OD 5C 95 31 43 00 00
0x0000000000000010 00 00 ©OD OO OO OO OD OO OO OO 17 OO0 1C OO0 43 G&F
0x0000000000000020 €D 70 €5 74 69 74 6F 72 20 49 6E 66 6F 72 &0 61

0x0000000000000030 74 69 6F 6E 2F 35 54 09 00 03 30 32 38 52 DE A9
0x0000000000000040 47 53 75 78 OB 00 01 04 03 04 00 OD 04 64 0D OO
0x0000000000000050 00 50 4B 03 04 O0A OD 0D OD OO OO BE 6D 32 43 00
0x0000000000000060 00 OO OO 0D OO OO OD OO OO OO OO 22 OD 1C OD 43
0x0000000000000070 6F 6D 70 65 74 &9 74 6F 72 20 49 6E 66 6F 72 6D
0x0000000000000080 61 74 69 6F 6E 2F 34 72 61 79 6&C 6F 61 64 65 72
0x0000000000000090 2F 55 534 09 OO 03 07 3E 39 52 F3 A9 47 53 75 78
0x00000000000000A0 OB OO O1 04 02 04 0D 00D 04 64 OO OD OO 50 4B 03
0x00000000000000B0 04 OA OD 02 OO0 OD OD 72 4D FE 42 00 0D OO0 OO0 OF
0x00000000000000C0 90 02 0D OE 90 02 0D 2A OO 1C OO0 43 6F 6D 70 65
0x00000000000000D0 74 69 74 6F 72 20 49 6E 66 6F 72 6D 61 74 69 G&F
0x00000000000000ED0 6E 2F 34 72 61 79 6C 6F 61 64 65 72 2F 4A 54 46
0x00000000000000F0 32 2E 70 64 66 55 34 09 00 03 48 1A F7 51 30 32
0x0000000000000100 38 52 75 78 OB 00 01 04 03 04 00 OD 04 64 00D OO
0x0000000000000110 00 25 30 44 46 2D 31 26 34 0D 25 E2 E3 CF D3 0D
0x0000000000000120 0A 31 36 20 30 20 6F 62 6A 20 3C 3C 2F 4C 69 6E
0x0000000000000130 65 61 72 69 7A 65 64 20 31 2F 4C 20 31 36 37 39

Goto 0x | 00000000

il
PROJ
4.1.4.5 Create a Project File a¢Fi

After confirm the imported file, the Config setting, and the engineering verification, and then
save it as a project file for production use. Click SavePrj, assign a file path and press OK to finish.
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4.2 Production Mode

After saving a project file in Engineering Mode, then switch to Production Mode.

_________ - .

L SelectPr RunPsj SopPij

® SelectPrj: Select a PC and the project file from the SD card.
® RunPrj: Execute the project file.

@ StopPrj: Stop the project file.
Steps: Choose a project file > Execute > Stop.

NAND Flash provides two kinds of Start Mode:

A. Start from Manual Mode:

After executing the RunPrj, then press the start button on the screen (circled in red) or the one
on the programmer to start programming.

#01 ProgMasterU | gy 29 Site #2 Site #3 Site #4
e s Pass: 0 Pass: 0 Pass: 0 Pass: 0
Fiw ver:  2.1.3 Faik © Faik 0 Faik 0 Faik 0
SN: PMU25336
- ) ) 0% )
Site #5 Site #6 Site #7 Site #8
Passs 0 Pass: 0 Pass: 0 Passs 0O
Faik © Faik 0 Faik 0 Faik 0
N 0= N N 0% M %

B. Start from Handler: Only for DediProg Automated Handlers.
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V. Application Examples

5.1 How to Check the Bad Block Amounts Through the Guarded Area Count?
As the below image, there are bad blocks scattered in Block O, Block 10, Block 100, and Block

1000 in a 1 Gb NAND Flash.

ProgrammerID: | i W | | Sran
Sitelndex

BlockIndex BlockStatus

0] BAD BLOCK

10 BAD BLOCK

100 BAD BLOCK

1000 BAD BLOCK

£ >
Total Blodk: 1024
Totsl Bad Block: 4

There are two ways to inspect the Bad Block distributions of each NAND Flash before production

programming.

Method A: Inspect through Blank

Step 1. Select an IC part number and execute Load. The software needs a file in order to go to

the next page, which will be the Guarded Area Count. Therefore, select any file and click next to

go to the BBM configuration and Guarded Area Count Setting.

BBM Configuration

@ Load File For NAND
ez Please set bad block management or choose the default values.

Image Index Block Index Block Count

IMGO o 1

<

Use File

EccAlgorithm BBM

ECC Datalayout DatalUnitSize MaxError

| skip Bad Block

vIModeO v|2048 v|1

Layout:

Main Ares

Mode0

Maode2

T
Mode! (IS o [DSSUEI £ e R |
Mode3

Spare Area

Guarded Area Count:
Guarded Area Index Start End Bad Block Allowed
0 0 1023 3
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Step 2. Open Config; only need to set up the Blank setting.

Step 3. Execute Auto Batch to start filtering.

A NAND Flash has a total of 1024 blocks, so the Guarded Area setting is from Block 0~1023.
When Bad Block Allowed is 3 means only three Bad Blocks are allowed in the entire area. If there
are four Bad Blocks, the software will use skip to analyze the Guarded Area conditions before
executing the Blank. Since it has exceeded the limits, the software will show “Chip is not blank”
message.

@ 00:17:52:Device[1],chip[1] Contact success, takes 0.1s
@ 00:17:33:Device[1],chip[1] Read ID success, takes 0.1s
@ 00:17:53:Device[1],chip[1] is not blank, takes 0.61s

[ 00:17:53:Device[1],chip[1] batch failed,error:Chip is not blank

Save Log Clear Log

When Bad Block Allowed is 4 and four bad blocks appear, then the message will show “Chip is
Blank” and “Batch Success”.

< (0:28:47:Load File success!

® 00:28:31:Device[1],chip[1] Contact success, takes 0.1s

® 00:28:31:Device[1],chip[1] Read ID success, takes 0.1s
® 00:29:18:Device[1],chip[1] is blank, takes 27.34s
<7 00:29:18:Device[1],chip[1] batch success!

Save Log Clear Log

If there are no errors, then save it as a project file (*dprj) for large amount inspection.
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Method B: Inspect through Verify

Step 1. Import all files that are OxFF; set up the block size according the Bad Block Allowed in the
Guarded Area, the equation is as below:

Total Block Number = Block count when loading the file + Quantity that Bad block Allowed

If total block number of a 1Gb Block is 1024, and the Bad Block Allowed is 4, then the Block
Count should be 1020 when the file is loading. If you did not set up as the above equation, then
the size of programming file will be bigger than the available blocks of the actual NAND flash
when verifying, which might cause occurs.

Step 2. Execute Auto Batch (Only set up Verify).

When Bad Block Allowed is 4, it will take about 30 seconds to detect, but it will only take about
27 seconds through Blank.

% D0:52:32:Batch set success
@ 00:32:34:Device[1],chip[1] Contact success, takes 0.1s
@ 00:532:34:Device[1],chip[1] Read ID success, takes 0.1s
@ 00:52:49:Device[1], chip[1] Verify success, takes 14,1425
@ 00:53:03:Device[1],chip[1] Verify success, takes 14,1035
(.D 00:53:04:Device[ 1], chip[1] Verify success, takes 1.603s
& D0:53:04:Device[ 1], chip[1] batch success!

Save Log Clear Log

If Bad Block Allowed is 3 and number has exceeded and appear error while verifying, it will take
about 18 seconds, however, with Blank, it will only take about 1~2 seconds.

%% 00:54:06:Load File success!
@ 00:54:08:Device[1],chip[1] Contact success, takes 0.1s
@ 00:54:08:Device[1],chip[1] Read ID success, takes 0.1s
@ 00:54:26: Device[1], chip[1] Verify failed, error:Verify error
[ 00:54:26:Device[1],chip[1] batch failed, errorVerify error

Save Log Clear Log

If there are no errors, then save it as a project file (*dprj) for large amount inspection.
As a result, method A is recommended for inspection, which is time saving and easier to operate.
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5.2 If There Are Three Image Files Need to Be Written to Different Block
Indexes While Using Skip Bad Block For BBM.

If there are three image files (not including the Spare) that need to be written to different block
indexes while choosing Skip Bad Block for BBM; Error bit/Page is 3bit, and Block 0 and Block 1
cannot have bad blocks, then set up as the following:

File Block Start Block End
A 0 119
B 200 202
C 300 313

Step 1. Load the file and set up BBM.

Hide Images

£ PartitionMame BlockIndex FileOffset BlockCount FileFormat CheckSumAlg EccliseFile FilePath
Image 01 Flash i} 0x00 120 Binary(*.bin) ByteAcc not use C:\Jsers
Image 02 Flash 200 000 3 Binary{*.bin) ByteAcc not use C:\Users
Image 03 Flash 300 0x00 14 Binary(*.bin) ByteAcc not use C:\Jsers

Step 2. Set up BBM Configuration and Guarded Area Count:

» Set MaxErrorBit as 3: it means Error bit/Page is 3bit.

» Choose Skip Bad Block in BBM: Skip when it detects bad blocks.

» Set Guarded Area Count as 1, Start as 0, End as 1, Bad Block Allowed as 0: Not allowing Bad
Blocks in Block0/1.

» Click next and finish.

o) Load File For NAND
m—:m Please set bad block management or choose the default values.

BEM Configuration

Image Index Block Index Block Count EccAlgorithm BEM ECC Datalayout DatalnitSize MaxErrarE|
IMGO 0 120 NotlUse v | Skip Bad Block v | Mode0 v | 2048 w3
mMG1 200 3 Notise + | Skio Bad Block + | ModeD v | 2048 w3
MG2 300 14 Notse v | Skin Bad Block w | ModeD w2048 w3
£ >
Layout:
hsin Ares Spare Area
P e B = s — —
Maodel ECCL B = [ eon
Mode? [ma | =
Modes [ o T oz T e
Guarded Area Count: |1 W
Guarded Area Index Start End Bad Block Allowed
] 0 1 0
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Step 3. Set up Config as Erase > Program > Verify.

Batch Operation Cperation Selected
Blank check Erase chip
Program chip
Chedksum verify
=
Lt
StartMode Start from Manual Mode v
[ ]Enable Force Erase.

Step 4. Execute Auto Batch.

(B Dediware Version:3.7.32.91 - X
Advance Help

(@ Engineering Mode (O Production Mode ~
‘f PROJ E ._( @ ;5‘, & C & - Powered by
Sebot  Load B Losd Bntfer Config  SaePq  [Clnfo Seleotj  Ruiby StopPrj
2 = P 4FF i g;;
& Z.5.4. ol
RedlD  ResdlC  Bluk Ense B | Vo
Log Window
:‘g;f;:"::’f,:m Site #1 (D) 22:17:10:Programmer(01], chip[01] Verify success, takes 0.1625 ~
FMWVer: 2131 = 2 (© 22:17:11:Programmer{01],chipl01] Verify success, takes 0.430s
SMN: suopgiss | FAE 1
= :Programmer[01],chip[01] batch success!
(@) 22:17:14Programmer(01),chipl01] Contact success, takes 0.1
© 221714 rogrammer(01),chipl01] Read ID success, takes 0.1
(@ 22:17:17:Programmer[01],chip[01] Erase success, takes 2.8025
@ 22:17:22iProgrammer(01),chipl01] Program success, takes 5.1735
(D 22:17:23:Programmer(01),chipl01] Program success, tekes 0.162s
() 22:17:23:Programmer(01],chip[01] Program success, takes 0.627s
@ 22:17:27:Programmer(01),chipl01] Verify success, takes 33425
(@ 22:17%:27:Programmer(01),chipl01] Verify success, takes 0,163
(© 22:17:27:Programmer(01),chip[01] Verify success, takes 04305
’ ogrammer(01],chip[01] batch suc
v
Chiplnfo Statistics Batch Config Setting Check Sum
= ARALLEL_NAND " 1da9058546 - StartMode: Start from Manual Mode chip Fie Checksum Fie Neme )
lanufact: Spansion P/NL: NAND-050-TSOPD43-184120-0 1CF Scees Erase chip T P o
Size: %11000000 |ADP PN2: | Failure: 0 Pragram chip Option HD P v
ackage: TSOP48 1ADP P/N3: | Total: 0 Checksum verify 0x0 g’ﬁ”m Ful p_2.BIN R
arthium: EWLUZGZDDT}(XOOK v
dle ProjectName: ProjectCheckSum:0x00

Step 5. After there are no more errors, save it as a project file for mass production.
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VI. Troubleshooting

Q1. What to do when message occurs during importing the file?
If it shows “This image method is covered with Image 2”, then it means you have imported
multiple files and the data will overwrite on the previous file. Please ensure the data length and
the starting address (Blockindex) of each file will not be covered by other file.

@.@ Load File For NAND
& Thisis your image informations.

File1  File2 +

FilePath: C:\Usersluser \Desktop| 154033448 3-TLOS5VVXS 13-00_FW_Focz v |[ .. |  Partition Name: | Flash v

File Format: Binary(*.bin) ~ FileOffset: BlockIndex: I:I

FileCheckSum: ByteAcc v SpareArea LseFile AutoSet FileOffset:0x00
DediWare b

Show Images

@ Imagel: This image method is covered with Image2.

Q2. What to do when it shows “Download Project failed, error:sdcard not plug in” in the
production Mode?

Log Window
(1) 18:16:25:DediWare startup,Build Version:3.3.1
@ 181623 5erver Version:3.3.1.1

[:D 1&816:2%:Config Version:3.00, Create Time:2014-11-18 11:20:58
@ 18:16:25:Devicel default FPGA exists

:32:Download Project failed,errorsdeard not plug in

1. Ensure the SD card is inserted to the programmer.
2. Format the SD card and retry.
3. Check if the SD card is damaged or not.

X Itis recommended to use the industrial SD card that DediProg provided, which is included in
the package, because it will be more stable and consistent.

Q3. What if Log shows Contact Fail while programming?
Check the IC brand and the part number.
Check the socket adapter.
Check if the socket adaptor has bad connection.
Update the software and retry.
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Q4. What if Log shows Erase Fail while erasing?
Go to Advance > AddOn > Nand_ScanBadBIlock. If it shows “Too Many”, then it means there are
too many bad blocks to erase. Please go to Config > Batch > Erase, and then select the Enable
Force Erase option. In addition, execute Batch to erase all, or execute Erase immediately right
after reselecting the part number.

X Please know that Enable Force Erase might erase all the factory bad blocks, please confirm
before erasing.

Dediware Yersion:3.7.32.91
Advance Help

Language *
Log in.. iE s
O
General options M 'MJ
Load Enff Confi
Socket : = IR

AddOn ¥ Mand_5canBadBlock
|

Q5. What if IC does not work on board even when the NAND has been programmed successfully?
Other than the welding and the circuit issues, there are some programming settings that you can
check:

1. Check the programming file, and if it contains SpareArea.

Check BBM and ECC settings and see if the offset address of the imported file is correct.

If there are multiple Partitions in an IC, check if any partition still needs programming.

Is there any IC requires turning on the Internal ECC function, but it is not on.

Do you use master chip production? If yes, please refer to Q14

Are all IC blocks used in the programming file? If yes, please refer to Q14

No vk wnN

Whether there is a specific block cannot be a bad block? If so, please use the Guarded Area
function of the software

8. If the data between the partition and the partition is continuous, use the Guarded Area
function of the software to detect the partition with continuous data to ensure that there
are no bad blocks

Q6. Is it possible to read from a master NAND and duplicate to other NAND?
Since NAND Flash has Bit Error and Bad Block issues, so it is recommended to use the original file
for production, and not duplication. However, if you use SPI NAND with Internal ECC on, then it
can read and duplicate, but will need to process the bad blocks (if there is any bad blocks).
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Q7. Why does it have different data after Read IC?
Since NAND Flash has Bit Error issue and has not done ECC verification, so it is normal to have a

little offset.

Q8. What if verification keeps failing?

Please check the followings:
1. Is the condition for EccDatalayout, DataUnitSize, and MaxErrorBit of the BBM configuration

complies with the Bit Error range for the IC?
2. If Bit Error occurs within the ECC area of the EccDtalayout, then it will fail to verify.

Q9. What are format definitions of MBN, DEF, and CSV?

MBN Definition:

Byte0~3: Start Block (in red)
Byted~7: End Block (in blue)
Byte8~11: Block Counts (in yellow)

Bytel12~15: Remark (in green)

Offzet
00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
Q00000080
00000090
000000RD
00000080
000000CO
000000D0

Configuration after loading:

3

E

o 1 2 4 5 & g 9 E C D F
00 00 oo 0gfoc oo 0o ool ol 00 00 oC [FF FF FF FF
o1 oo oo odlo4 oo oo ool 02 OO OO OC [FF FF FF FF
os oo oo odloe oo oo ool o2z 0o o0 oC FF FF FF FF
10 0o oo odl2F oo oo ool 11 0o o0 OC [FF FF FF FF
30 00 oo odcF oo oo ool &1 00 00 OC [FF FF FF FF
oo 0o oo od|4F 01 00 0ol 45 00 OO0 OC [FF FF FF FF
o 01 oo odleF 01 oo ool 11 00 00 OC [FF FF FF FF
70 01 oo odoF oz oo ool 61 00 OO OC [FF FF FF FF
10 0z oo od|8F o0z 0o ool 45 00 00 OC [FF FF FF FF
a0 02 o0 od|sF oz oo ool ©1 00 o0 OC [FF FF FF FF
a0 02 oo od |EF o2 oo ool 02 00 00 OC [FF FF FF FF
Fo 0z oo odoF o3 oo ool o1 00 o0 oC [FF FF FF FF
10 03 oo od|7F 03 0o ool OA 00 00 OC [FF FF FF FF
FF EF EF FF FF FF FF FF FF FF FF FF FF FF FF FF

Partition Table Info
# Start Block Blcok Count End Block
o 0 1
1 1 2
2 5 2
3 16 17 47
4 e 97 07
5 208 59 335
5 336 17 367
7 368 97 527
8 528 59 855
g

—
- O

638
672
757

1

2
1
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DEF Definitions:

File head and file tail (in green, as the below image)
Type: Byte0~3 (in blue)

Start Block: Byte4~7 (in yellow)

End Block: Byte8~11 (in red)

Block Count: Byte12~15 (in orange)

Offset 0 1 2 3 4 &5 & T |
00000000 |47 52 4F 55 50 20 44 45 46 49 4E 45 32 00 00 00|
00000010 1§T1ETTRTTRﬂuD 00 00 00 [U0 00 OC 00|01 00 OO0 oo
00000020 |23 00 00 00] 04 00 00 00 |04 00 00 00f|01 00 00 00
00000030 |23 00 00 00} 05 00 00 00 |05 00 00 00f|o1 00 00 00
00000040 |79 00 00 00} 06 00 00 00 |02 00 00 00f|03 00 00 00
00000050 |79 00 00 00} 09 00 00 00 |OB 00 00 00f|03 00 00 00
00000060 |80 00 00 00} OC 00 00 00 |17 00 00 oofjoC 00 00 00
00000070 |80 00 00 00]18 00 00 00 |23 00 00 oofjoc 00 00 00
00000080 | D1 00 00 00) 2F 00 00 00 |2F 00 00 00f|01 00 00 00
00000030 | FF 00 00 00 30 00 00 00 |FF 07 00 00}|62 07 00 00
000000R0 | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF EF|

[&:]
Lo
h=

wn jtd

Configuration after loading:

Partition Table Info

# Start Blodk Blcok Count End Block
0 0 1 0

1 4 1 4

2 5 1 5

3 B 3 3

4 9 3 11

5 12 12 23

5 24 12 35

7 47 1 47

3 43 1395 2047
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CSV uses semicolon “;” for separation. Definitions:
Start Block; End Block; Block count; special option; comment

O:5:4:0xffffffff;burn_ntd0

B 1250t fffffff: burn_mtdl
1368 52 0nffffffff : burn_mtd?

B 220 148 0xffffffff burn_mtd3
221540 296 0xffffffff; burn_mtdd
541692 136 0xffffffff burn_mtd5
BO% 54 254 0xffffE 1 burn,_ntdé
AL a8y 2 Ouffffffff;burn _ntd?
Q589613 0xffffffff;burn _ntdd
Q62964 2 O ffffffff;burn_ntd?
QE5: 980 13 0xffffffff : burn_mtd 10
Q81983 2 Ouffffffff;burn_ntdll
Q84086 2 Onffffffff burn_ntdl2
QE7- 0980 2 Onffffffff burn_ntd13

Configuration after loading:

Partition Table Info

# Start Block Blcok Count End Blodk
0 0 4 5

1 =] 5 12
2 13 52 [+1:]
3 09 145 220
4 221 296 540
5 541 136 692
=] 693 254 954
7 955 2 a57
8 958 3 961
9 962 2 964
10 965 13 980
11 a1 2 oAt

Q10. What if error appears when loading the Partition Table?
It means it cannot analyze the file format correctly.

Dediprog ot

| Analys partition table file failed.
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If block number of the table has exceeded the number of NAND, then please check the part

number and the partition table.

Dediprog

Pleaze zelect another one.

All block count in partition table is larger than the block count in chip,

The image file is too small to find the partition table.

Dedipreg

| Sendlmagelnformation failed,error code is:33

The image file is too big that it exceeds the NAND size.

Dediprog

| Sendlmagelnformation failed, error code is:70

Q11. What if it shows USB communication fail during programming?

Programmer] 001 |, chip| 01 ] Program success, takes 10.362

=l =] -]

?ﬁ..
rogrammer] 01],chip[01] Program success, takes 10.461
rogrammer] 01],chip[01] Program success, takes 10.615

Programmer] 01],chip[01] Program success, takes 10.387

=] -]

Programmer] 01],chip[01] Program failed, error:ush communication fail

First, please check if the NAND and the image file size are the same. If it has a Bad Block, then
the last block of the image file will not be able to write into the NAND, then the error message
will appear. Usually, the image file size will be smaller than NAND, and should have preserved
space for skipping or other appropriate actions when bad block appears during programming.

Second, if factory bad blocks markings are missing during programming, it might cause failure.
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Q12. What could be the reasons that cause programming failure during the re-program process?

® |f the image only has Main area (Not including SpareArea) and the SpareArea useFile option is
selected when loading the file, then it will fail to erase during programming. The reason is that
the BI of every block in the IC has been written incorrectly, which will cause too many bad
blocks.

® [f there are too many restrictions for EccDatalayout, DataUnitSize, and MaxErrorBit.

® |f NAND is erase-able and the Force Erase is selected or Read ID has not been done while the
first time programming and erasing, then it will erase all factory bad blocks and will timeout
or fail during the process of programming or verification.

Q13. How to use DediWare software to generate Partition Table?
Go to Advance > AddOn > NAND_Partition_Table

[ DediWare Version:3.19.7.16

Advance |Help

Language >

Log in.. E :nx

General options [ £ @ p

Socket 3 Load Buifer Config Sa
rr §FF "

» - % - R - =

| AddOn > Nand_ScanBadBlock s

MNand_Partition_Table

Q14. How to solve the problem of not being able to boot up after using master chip programming?

Before solving the problem, please study the user manual and confirm the following points
1. Confirm whether the programming file is correct and whether the contains SpareArea
(O0B)? If it contains SpareArea (OOB), check "Spare area use file" box when loading the file.
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2. Do you use Internal ECC? If Chip provides Internal ECC and you want to use this function,
select PartName that contains the _ECC string when selecting PartName.

Select Chip X
Chip Type SPI_Nand v
Manufacture Micron R
MT29F1GO1ABAFDWE ~

MT29F1GO1ABAFDWB[WSONS 6X8]-Micron
MT29F1G01ABAFDWB[WSONS]-Micron
MT29FLGO1ABAFDWB_ECC[WSONS 6X8]-Micron

[ MTZSFIGOTABAFDOWE_ECCIWSONE[Micron |

3.  How to check how many blocks are used in the programming file.

Example:
The total number of blocks in W29NO0O4GVBIAF is 4096. When the DediWare software loads

the programming file, if the BlockCount is equal to the total number of blocks in the Chip, it
can be known that it is produced by copying from the master.

Load File-IMAGE x

[ Load File For NAND
€= This is your image informations.

File1 +
FilePath: iD:\Users\Shawn\Desktop\test bin file\1024MB(4G 4000 Block_§ ~ PartitionName: | Flash ™
FileFormat: Binary(*.bin) ~ | Fleoffset: Bockindes [0 |
FileChecksum: ByteAcc ~ [Jsparearea UseFile _|Skip Last Empty Bloc AutoSet FileOffset:0x00

BlockCount: 4096

Show Images
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4.

What problems will | encounter when the programming file uses all the blocks of the IC?
Example:

The chip capacity of W25N01GVZEIG has a total of 1024 (Block0~1023) blocks. When
programming a file with a size of 1024 blocks, if the programmed Chip Block1023 is a bad
block, the data of the programming file Block1023 will be programmed to BlockO, causing
BlockO to be overwritten. BlockO data can be wrong.

Programming File Chip |
Block( Block(

lock(O

Suggested ways to improve

. Use Partition Table to load programming files

Please refer to Q9 for the format of Partition Table.

Please use binary editing software to generate MBN and DEF formats. When saving files,
please type .mbn or .def with the extension. Please use excel or a text editor to generate
the CSV format. When saving the file, please type .csv as the extension.

. Manually set the programming file to load & generate Partition Table files.

Please refer to Q13.

. If you use Partition Table to produce, how to deal with Chip still not working?

Please refer to Q5.

Q15. What does the error message in production mode mean?

® Not Enough Valid Block (0x1): If the Guarded Area function is set, it means that the

detected bad block is greater than the set allowable value of bad blocks within the set
range.

MORE THAN 255 BAD BLOCKS (0x2) : IC has more than 255 bad blocks °

WRITE ENABLE FAIL (0x3): After SPI NAND sends the WRITE ENABLE command, it will
check whether the Write Enable Latch (WEL) bit of the Status Register is set to 1, if not, it
will report this error.

P_FAILBIT =1 (0x4) : The Program fail (P_Fail) bit of the Status Register is set to 1. Please
refer to the datasheet and ask the original equipment manufacturer for details on why this
error is caused.

@ SCAN BAD BLOCK FAIL (0x5) : This error will be reported when a bit error occurs when

scanning for bad blocks.
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Q16. Problems that may be encountered when using Read IC with skip bad block to read Chip data

Please refer to this document:
https://eip.dediprog.com/ftp/download.php?fileNo=MTA3MzI=

Q17. What is the function description of Auto calculate Guard Area?

Check "Auto calculate Guard Area", the software will calculate how many bad blocks are
allowed in each partition in the partition table, and automatically set the Guard Area on the
"Load File-BBM" page

| Load File-BBM x

. = Load File For NAND
H o Please set bad block management or choose the default values.

Main Area Spare Area
| Mode0 —

Model [ o ] = | BN |
| Mode2 [ «a e | - | e |
|  Mode3
|

/@uard Area elete Guard Area Load Guarded Area Table \ Save Partition Table
‘ Guarded_Area_Index Start End Bad_Block Allowed

0 0 10 8

1 10 13 3

2 13 16 3

3 16 26 7

[C) Enable EccAlgorithm Asynchronization
BBM Layout:

For Example:
The partition table is as follows (assuming that the total number of NAND blocks is 1024,
block0~1023)

For NAND Flash

Partition index<’ Start Blocks” Block Count<” End Block<”
0< 0« 34 g¢

1€ 10 1< 12¢

2¢ 13¢ 1< 1023«

Use partition 0 to illustrate how each partition calculates how many bad blocks are allowed:

1. First calculate how many blocks are available in this partition: 10(End Block of Partition
index 0) - O(Start Block of Partition index 0) = 10(Block0~9)

2. Then calculate how many bad blocks are allowed in this partition: 10 - 3(Block Count of
Partition index 0) =7

If the IC to be programmed has 8 bad blocks, which are block 3, 4,5, 6, 7, 8, 9, 10, because the
"bad block allowance" setting value of partition 0 is 7, so the software checks the Guard Area
Will judge this IC as NG
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Q18. How to view file information, BBM configuration and Guarded Area settings in Project?

1. Open Dediware software and load Prj in Engineering mode.

Log Window
Flef oomanBinary(* bin) %
CheckbumalgorithmCre )2

BBM Sicp Bad Block

DatantModerode3

Oatauntsine 528
Mutriies
Guard Area Se

Aces count0

D 162203 F leNamenandimage S341 binChecicSuming
D 162200 Chip Checkum Ox00000000

D 162207 Set cperationErase Vo Bk Ok ProgHam
(B 16:2209Set Staode Start from Mandler

(B 16:2207 Set cperationfrane chip Bank chack Program
) 1622075t StartModeStan from Mandler

) 162209OptionByaes CheckSum Dv0

D 162209F 8541 BinG

D 162209 Chip CheckSum Q200000000

() 1622OPNAND force erase: Disable

| E—,  [— =T

Qwpto Production Statistcs
SRR B xawmns
et Mz AP L by D SAOAR 110 G0 Soomm: -
o s e s .
Package: Ti0P48 oo Tonst .
P MT29F2GOSABAEAWP
e - 17-14917.01_M12%. Enppd Project a7

2. Slide up the Log Window on the right side of the software to see “NotePad”.

(@ Dediware Version:2.19.7.50 - 8 x
Advance Help
O Engineering Mode Producten Mode
- 6 i 5
¥ S o 4 PROJ < *‘5 G U L @
Select Losd Prj Losd Buffer Config Save Py IC Info DownPy SelectPn RuPn SwpPn Powered “,7 Y
= 2w LFF =
& L v - . - t -
RedlD Resd N. Blank Emee Progam Venty Aubo Bskch
Log Window
(@ 16:08:30:
SoftWare Info:

~build version:3.19.7
-release version-DediWare Version:3.19.7.50
~config version3.00

~config create time:2024-08-30 17:00:49
Project Info:

Type:SPLNAND

~PartNum MX35UF2GE4AD-XDI

~Chip version3

“Manufact Macronix MXIC

File Info.

~Chksum 0x9a5d7db6

-Pathnand_noecc bin

Savelog  Clearlog

Chiplafo Check Sum
fpe:  SP1NAD D: 2 Strtode: - Start fom Hender ) Fle ChedkSum  Fie Sze ICPartiton  Fie Name
Macrorm: MIC 0P P QUAND 5GAD29060080- 002D Suconse: 0 OxAL4ACS76 3
x11000600 ADP P/NZ: NAND-100-BGAD24-060080-0020 - i T i L #nd poecchin
Dpsonsize: 0+00000000 — Vertty o0
Package: BGA24 6x8 SxSoal Totak:
Partium: MX35UF2GE4AD-XDI Create Summary
idle ProjectName 123 dprj ProjectCheckSum 0xB9e/9823
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3. Log Window can see the BBM settings of each Image

— -
Load File-8BM X Powered oY fooro Y
E: Load File For NAND
L4 e
88M Configuration
-  ——
image_Index  Blockindex  Block Count  EccAlgorithm  BBM ECC_Dataloyout DataUnitSize  MaxEmorBit(0-255) S0
IMGO 0 1 NotUse Skip Bad Block - Mode3 v /544 8 Partition Name:Flash
MGT 0 1 NotUse -~ Skip Bad Block ~ Mode3 v 544 8 e Slemers
IMG2 13 1 NotUse ~ | Skip Bad Block ~ Mode3 v 544 8 - Blockindex0
MG3 16 4 NotUse Skip Bad Block Mode3 544 8 - BlockCount 1
IMG4 26 4 NotUse | Skip Bad Block ~ | Mode3 v 544 8  EccAlgorithm:NotUse
IMGS 36 25 NotUse ~ | Skip Bad Block ~ Mode3 V544 8 e e
IMGS 7 7 NotUse Skip Bad Block + | Mode3 - 544 8 o0
wan7 "2 . (T e 0ot Bl Nodan can A - FilePath:C:\U: (nick! g.comN\IC
= Support\Nand Flash\Partition table\nand_noecc bin
() Enable EccAlgorithm Asynchronization - FileFormat Binary(* bin)
BBM Layout:
s . - CheckSumalgorithm ByteAce
Modeo NN = | - ChipSumAlgorithm ByteAcc
Mode! D <o [ < NGRS <o | |
e | | = | ] ek o ok
iy ——— -  ————— | - Dataintode Mode3
- DataUnitSize:544
- MaxEnBits
-Image?
<t-z® [ ®= | el Savelog  Cearlog
Het
= Load File-BBM x
e
7 Load File For NAND
i choose the l;";
o o e
(C] Enable EccAlgorithm Asynchronization
)| BBMLayout
[y Ty
Modeo I e« ]|
eort e I o |  — .
MELl T T e e R e |
ey [ ] S—
-Area count:10
“Index0
Add Guard Area  Oclete Guard Aco  Load Guarded Area Table Save Partition Table .
Guarded_Area_Index Start. End Bad_Block Allowed - End:10
] o 10 10 - BadBlock Allowed 10
1 1o 13 3 Index1
2 12 16 3
A 16 2 7 L | ser0
- End:13
- BadBlock Allowed:3
-Index2
- Start13
- End:16
< r—2@ A - BadBlock Allowed:3 |
-Index3
Sasvelog  Cleariog

Q19. How is Chip Checksum calculated when using partition tables?
The purpose of the partition table is to divide the data in the programming file you provide
into several different partitions and load them into the programmer's Buffer.

For example: The partition table used by IC W29N02GZBJBF is as follows.

O~ O W W= O

Start Block
0
8
24
72
a8
96
108
128
1008

Block Count

End Block

7
15
47
75
91
99

115
495
1011
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The capacity of IC W29N02GZBJBF has a total of 2048 blocks (Block0~2047). Assuming that the
programming file size is also 2048 blocks, the data of the programming file will be loaded into the
Buffer through the partition table as shown below. For data that has not been loaded into the
Buffer by the partition table, the default value will be filled with the OxFF value.

Image Bulfer
Block 0~2 Block 0~2 Partition #0
+ o . These blocks in the Bulfer do not load data [rom the image, so the data in this block
Block 3~7 Block 3~7 3 R -
injbe Buler will be a OxEE valu
Block 8~9 Block 8~9 Partition #1
These blocks in the Bulfer do not load data [rom the image, so the data in this block

Block 10~23 Block 10~23 PR .
o o in the Buller will be a OxEF value.
Block 24~34 Block 24~34 Partition #2
o o These blocks in the Bulfer do not load data [rom the image, so the data in this block
Block 34~71 E Block 34~71
ock 34~7 # Start Block Block Count End Block OCK 251 in the BulTer will be a OxEF value.
Block 72 2 : 3 - Block 72 Partition #3
Block 73~&7 3 2 31 a7 Block 73~87 These blocks in the Bulfer do not load data [rom the image, so the data in this block
e 3 - . s o in the Buffer will be 2 OFF value.
Block 88 4 88 1 91 9 Block 88 Partition #4
5 96 1 99 These blocks in the Bulfer do not load data [rom the image, so the data in this block
Block 89-95 Block 89~95 o
o 6 108 5 115 ok in the Buller will be a OxFF value.
Block 96 7 128 240 495 Block 96 Partition #5
Block 97-107 8 1008 3 1on Block 97107 These blocks in the Bufler do not load data [rom the image, so the data in this block
ck 97~107 ck 97~107

in the Buller will be a OxEF value.
Block 108~112 Block 108~112 Partition #6
These blocks in the Buller do not load data [rom the image, so the data in this block

3 3~127 3lock 113~127 o

Block 113-12 Block 113+1 in the Buller will be a OxFF value.

Block 128~367 Block 128~367 Partition #7

. N - vt a - These blocks in the Bulfer do not load data from the image, so the data in this block
Block J68-1007 Block 3681007 1in e Buller will be 2 0xFF value,

Block 1008~1010 Block 1008~1010 Partition #8

Block 1011~2047 Block 1011~2047 These blocks in the Bulfer do not load data [rom the image, so the data in this block

in the Buller will be a OxFF value.

When loading the partition table, check "Calculate chip checksum by original image", which literally
means using the original Image data to calculate the chip checksum, that is, using image block
0~2047 data to calculate the chip checksum.

(® Use Partition File
(®) Partition File

FileFormat: csv v Calculate chip checksum by original image | ?

EilePath: ‘W192.168.0.111\public\Weekly Report\TW R&D"Nick\DediPro

chip checksum = image block 0~2047.

Image

Block 0~2

Block 3~7

Block 5~-8

Block 10~23
Block 24-34
Block 34-71
Block 72

chip checksum Block 73~57

= image block Block &8
0~2047 Block 53-05
Block 95

Block 97~107
Block 108~112
Block 113~127
Block 125~367
Block 368~1007
Block 1008~1010
Block 1011~2047
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Uncheck "Calculate chip checksum by original image", that is, calculate the chip checksum using the

data in the Buffer, as shown in the figure below.

Bulfer
Block 0~2 Partition #0
Block 3~7 These blocks in the Buller do not load data from the image, so the data in this block
e in the Bufler will be a OxFE value.
Block 8~9 Partition #1

Block 10~23

These blocks in the Bulfer do not load data from the image,
in the Bufler will be a OxFF value.

so the data in this block

P

Block 24~34

Partition #2

Block 34~71

These blocks in the Buffer do not load data from the image,
in the Buller will be a OxFF value.

s0 the data in this block

o

Block 72

Partition #3

Black 73~57

These blocks in the Buller do not load data [rom the image,
in the Buller will be a OxFF value.

so the data in this block

P

Block 88

Partition #4

Black 89~95

These blocks in the Buller do not load data [rom the image,
in the Buller will be a OxFF value.

s0 the data n this block

o

Block 96

Partition #5

Block 97~107

These blocks in the Bufler do not load data from the image,
in the Buller will be a OxFF value.

s0 the data in this block

o

Block 108~112

Partition #6

Block 113~127

These blocks in the Buffer do not load data from the image,
in the Buller will be a OxFF value.

s0 the data in this block

s

Block 128~367

Partition #7

Block 368~ 1007

These blocks in the Bufler do not load data from the image,
in the Buller will be a OxFF value.

s0 the data i this block

e

Block 1008~1010

Partition #5

Block 1011~2047

These blocks in the Buffer do not load data from the image,
in the Buller will be a OxFF value.

50 the data in this block

5

Calculate Chip
Checksum using
Buffer data

It should be noted that whether "Calculate chip checksum by original image" is checked or not will

only affect the display of the chip checksum at the bottom right of the software. The data of the

Buffer is based on the partition table, cutting the data of the Image and loading it into the Buffer.

When "Calculate chip checksum by original image" is checked, the Buffer Checksum in the Buffer

will be different from the Chip Checksum.

k Sum
| Chio File CheckSum File Size IC Partition File Name
0x00007EA7 | 0xp10036E5  0x20000 EEPROM/ IMbit. bin
&.’wl L
0x0
0x00007EA7
ProiertCheckSim M
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VII. Supplementary explanation of BBM Layout function

Load File-BBM X

@ Load File For NAND
ez Please set bad block management or choose the default values.

BBM Configuration:

Image_Index  Block_Index Block Count  EccAlgorithm  BBM ECC_Datalayout  DataUnitSize ~ MaxErrorBit(0-255)
IMGO 0 1 NotUse ~ | Skip Bad Block ~ [iedet. i

[J) Enable EccAlgorithm Asynchronization
BBM Layout:

Main Area Spare Area

Mode0
Model e : I
ey e caaae
ey ———————————————————————————————————————|

< E—#(B) S B

The BBM Layout feature only functions when Verify is executed on DediWare. During Verify
execution, DediWare not only verifies data accuracy but also conducts a Bit Error check to ensure

that the IC can boot up normally after being mounted on the board.

BBM Layout:
Main Area we Area

BBM Layout will check Error Bits based on the following settings.

ECC_Datalayout  DataUnitSize MaxErrorBit(0-255)
' Mode3 v 528 v 4

® Ecc_Datalayout : Four data layout modes (Mode 0, 1, 2, 3) are provided. Please select the

corresponding mode based on the arrangement of data in your programming file. The default mode
is Mode 3.

2% Note: The ECC area (orange blocks) in Mode 0, 1, and 2 does not allow any Bit Errors. Therefore,
if Bit Errors occur in the ECC area (orange blocks) of Mode 0, 1, or 2 during verify, the verify will fail.

@® DataUnitSize : The size of the Data Unit under data layout modes (Mode 0, 1, 2, 3).

® MaxErrorBit . The maximum allowable number of Bit Errors for each Data Unit. Please set the
maximum allowable number of Bit Errors for each DataUnit based on the ECC correction capability.
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Note:
1. The default values for DataUnitSize and MaxErrorBit are defined according to the Datasheet. For
example, in the case of MXIC's Parallel NAND MX30LF4G28AD, it requires 8-bit ECC per (512+32)B.
Therefore, the default value for DataUnitSize is set to 544 bytes, and MaxErrorBit is set to 8 bits.

|2 meny

MACRONIX Y v
INTERNATIONAL Co., LTD. MX30LF4G28AD

2. GENERAL DESCRIPTIONS

The MX30LF4G28AD is a 4Gb SLC NAND Flash memory device. Its standard NAND Flash features and
reliable quality of typical P/E cycles 60K (with host , which makes it most suitable for embedded system
code and data storage.

| The product family requires 8-bit ECC per (512+32)B. |

2. If the part number includes "XXXX_ECC" (with "_ECC" appended to the IC part number), the
“Ecc_Datalayout”, “DataUnitSize”, and “MaxErrorBit“ settings cannot be configured.

ECC_Datalayout DataUnitSize MaxErrorBit(0-255)

Fo

| Mode3 v I

Parts with " _ECC" in the part number will enable Internal ECC. During Verify in Dediware, it defaults
to checking for zero Bit Errors. If any Bit Errors are detected during verify, the verify will fail.
Because parts with "_ECC" in the part number enable Internal ECC, theoretically, any Bit Errors
detected during verification will be automatically corrected by the IC's internal ECC engine. If Bit
Errors are detected during verification, it indicates that the number of Bit Errors exceeds the
capability of the IC's internal ECC engine to correct.

Using a NAND with a Page size structure of 2048+64 bytes as an example, let's illustrate
the settings for Ecc_Datalayout, DataUnitSize, and MaxErrorBit :

A. Ecc_Datalayout - Mode 0

BBM Layout:

Main Ares Spare Area
Mode0 ECC
Model ; £CC2

DataUnitSize: 2048 - MaxErrorBit: 1.

In the programming file, the data arrangement for each page is 2048+64, as shown in the table below:
Data Unit

2048byte _

Data Unit: During verify, this area allows a maximum of 1 Bit Error. If there are 2 or more Bit Errors
detected during the check, it will be considered as verify fail.

ECC: The orange area does not allow any Bit Errors. If any Bit Error is detected during verify in this area, it
will result in verify fail.
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B. Ecc_Datalayout - Mode 1

Main Area Spare Area

viode. -

Mode3 |

1. DataUnitSize : 1024 - MaxErrorBit : 1 ' In the programming file, each page's data is divided into two
equal parts, with the arrangement as 1024+32+1024+32, as shown in the table below:

32byte |

»  Data Unit1~2: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

»  ECC1~2: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.

2. DataUnitSize : 512 ' MaxErrorBit : 1 + In the programming file, each page's data is divided into four
equal parts, with the arrangement as 512+16+512+16+512+16+512+16, as shown in the table below:

»  Data Unit1~4: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

»  ECC1~4: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.

3. DataUnitSize : 256 ' MaxErrorBit : 1 + In the programming file, each page's data is divided into eight

equal parts, with the arrangement as 256+8+256+8+256+8+256+8+256+8+256+8+256+8+256+8, as
shown in the table below:

»  Data Unit1~8: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

»  ECC1~8: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.
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C. Ecc_Datalayout - Mode 2

1. DataUnitSize : 1024 : MaxErrorBit : 1 - In the programming file, each page's data is divided into two
equal parts, with the arrangement as 1024+1024+32+32, as shown in the table below:

»  Data Unit1~2: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

»  ECC1~2: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.

2. DataUnitSize : 512 - MaxErrorBit : 1 * In the programming file, each page's data is divided into four
equal parts, with the arrangement as 512+512+512+512+16+16+16+16, as shown in the table below:

» Data Unit1~4: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

»  ECC1~4: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.

3. DataUnitSize : 256 ' MaxErrorBit : 1 - In the programming file, each page's data is divided into eight

equal parts, with the arrangement as 256+256+256+256+256+256+256+256+8+8+8+8+8+8+8+8, as
shown in the table below:

»  Data Unit1~8: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

» ECC1~8: During verify, each ECC region does not allow any Bit Errors. If any Bit Errors are detected
during the check, it will be considered as verify fail.
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D.Ecc_Datalayout ' Mode 3

Spare Area

1. DataUnitSize : 2112 - MaxErrorBit : 1 + In the programming file, each page's data is arranged as 2112
bytes, as shown in the table below:

»  Data Unitl: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or more
Bit Errors detected during the check, it will be considered as verify fail.

2. DataUnitSize : 1056 - MaxErrorBit : 1 + In the programming file, each page's data is divided into two
equal parts, with the arrangement as 1056+1056, as shown in the table below:

»  Data Unit1~2: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

3. DataUnitSize : 528 ' MaxErrorBit : 1 ' In the programming file, each page's data is divided into four
equal parts, with the arrangement as 528+528+528+528, as shown in the table below:

» Data Unit1~4: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.

4. DataUnitSize . 256 ' MaxErrorBit . 1 ' In the programming file, each page's data is divided into eight

equal parts, with the arrangement as 256+256+256+256+256+256+256+256, as shown in the table
below:

»  Data Unit1~8: During verify, each Data Unit area allows a maximum of 1 Bit Error. If there are 2 or
more Bit Errors detected during the check, it will be considered as verify fail.
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Consider the following points to choose the appropriate "Ecc_Datalayout" data layout mode
(Mode 0, 1, 2, 3):

1 The arrangement of data in the programming file: Choose the appropriate data layout mode based on
the arrangement of data in the programming file.

2 Does the programming file contain ECC data?
2.1 If the programming file does not contain ECC data, please select Mode3.
2.2 If the programming file contains ECC data, then choose the data layout mode according to the
following conditions:
2.2.1 If the ECC data itself allows for Bit Errors, then please select Mode 3.
2.2.2 If the ECC data itself does not allow for Bit Errors, then please select Mode 0, 1, or 2 based
on the arrangement of ECC data in the programming file.

Assuming the following conditions:

1. The ECC correction capability of the CPU is to correct 4 bit errors per 528 bytes.
2. The programming file contains ECC data.
3. The ECC data itself allows Bit Errors.

Based on the above conditions, Ecc_Datalayout is set to Mode 3, DataUnitSize is set to 528 bytes, and
MaxErrorBit is set to 4 bits. If a stricter verification is desired during burning, MaxErrorBit can be set to 3
bits or less to filter out more stringent NAND Flash.
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VIIl. Revision History

Date Version Changes
2013/08/28 1.0 Initial Release
2014/04/30 1.1 Modify the layout

2014/07/18 2.0 Software descriptions

2016/10/07 2.1 Adding images and information for file loading.

Content modification:

1. 3.2 Special function only for NAND Flash: Addon

2. 3.3 The actual procedure of the software

3.4.1.4.1 Functions for Programming Single Site

The above functions are implemented in the version after

DediWare3.12.83.15

1."4.1.2.1. Use Partition File" added Load Guarded Area Table
description

2."4.1.2.2. Custom" added Load Guarded Area Table / Skip Last

2019/08/26 2.3 Empty Block description in

3."4.1.4.3 Read IC" added Read IC with Not Skip Bad Block / Read IC
with Skip Bad Block description

4. Added Q12~Q15 to the troubleshooting chapter

1. “2.6 Bad Block Management” Added Hard Copy, Skip Bad Block
and No management instructions

1. Supplement 4.1.2 Description of EccAlgorithm

2019/07/24 2.2

2021/04/20 2.4

2022/02/25 2:5 2. Added Q16 to the troubleshooting chapter

1. Added the function description of "Auto calculate Guard Area and
2023/02/05 2.6 "Enable EccAlgorithm Asynchronization"
2024/09/09 2.7 Added "Supplementary Description of BBM Layout Function" chapter

DediProg Technology Co., Ltd. (Headquarter)
No. 142, Ankang Rd., Neihu Dist., Taipei City, Taiwan, R.0.C. 114044
TEL: 886-2-2790-7932 FAX: 886-2-2790-7916

Technical Support: support@dediprog.com Sales Support: sales@dediprog.com

Information furnished is believed to be accurate and reliable. However, DediProg assumes no responsibility
for the consequences of use of such information or for any infringement of patents or other rights of third
parties which may result from its use. Specifications mentioned in this publication are subject to change
without notice.
This publication supersedes and replaces all information previously supplied.
All rights reserved
Printed in Taiwan.
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