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Dediware provides a professional user friendly interface for NAND Flash. It provides
corresponding bd 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 providdsasic ReadID, Read, Blank Cheokl, Programverifyas well as
. FGOKXSUO®d [ 2dz Oy al @S | LINR2SOl FAE{S O0fF @
to production mode.

I.¢ KS /2y O0OSLJia 2F b! b5 Ay B5SR

2.1 Basic Concept of NAND Flash

With the advantages of low cost, large volume with fast saving speed, NAND Flaslb¢é@rhas
graduallyreplacinganother kind of large volume IBOR Flash. However, NAND Flash
containsBit Error and bad block issues, so the software should provide more flexténs

and supports Therefore, Dediware providémd block management and suppsECC
conditions, which can be used accordingly. This manual will guideoys®t up the settings

and accomplish effective NAND flash programming.

2.2 TheSructure of NAND Flash(Greater than1Gb)
UseMicron MT29F2G08AxXEhe below image) as an exampthe entire IC is formed of 2048

blocks; each block contains 64 pages; each page is formed of 2048Bytes(Data)+64Bytes(Spare).

«— 2,112 bytes —
3 4 pliO @

Cache Register 2 048 64 I"ﬁ/_> "0/7
Data Register 2,048 64
e j
}64 pages = 1 block
(128K + 4K) bytes
2,048 blocks
per device 1page = (2K + 64 bytes)
1block = (2K + 64) bytes x 64 pages
/ = (128K + 4K) bytes
~ 1 device = (2K + 64) bytes x 64 pages
x 2,048 blocks
= 2,112 Mb
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2.3Spare

Spareisalso calledDOB(Out ofBand) The structure of NANDshows every page has extra
Spare A Spare is fobad blockmarkingsand extra applicabns, such as building BBT @&
OF £t Odzft F A2y axSioOo

2.4 EC(CError-correcting codend Bit Error

During the process of reading NAND RJ&Bit Error might occur due to its structure. Once the
NAND Controller receives the ECC Codes through different cadouhaéthods, it will analyze
the data accuracy and solve the Bit&. In addition, Dediware provides a hardware
inspection for Bit Eor. Set up the values anéxecuteVerify, then it will filter thereference
number to check if itompleswith the inspection requirement

Please refer to Section 4.1BBM Settingor detail information.

Some NAND Flash support Internal ECC functions. For example: SPI NAND from GigaDevice.
When internal ECC is enabled, the NAND flaifitcalculate the ECC amdite it into the

address where SpareArea has assigned. In addition, during the reading process, NAND flash
will compare and correct the EQG improve data accuracy.

Furthermore, Dediwaralsosupporis ECC Code generation computing. The ECC Code will be
written into the asigned area after calculationBrovide the required calculation methods

and management methods ttheckif it canaccomplishin the programming softwarer not.

If you need this function, please contact DediProg.

Cor e
Pr oces s or

ECCDecode

www.dediprog.com 3
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2.5 Bad Block

In general the bad blockdefinition of NAND flash is when the first Byte of the Spare in the
first Page of each blockm®n-0xFF, also known as Bad Block indication (Bl). This definition
also applies to the Dediware. However, the bad block marking charactensgbs be

different from each manufacturersome markings will remain after Block Erase, some will be
removed, and some will ndde erasedht first, but will be erased after several times of Block
Erase. Therefore, the characteristics should be determinethé actual condition.

Everymanufacturemight define the Bad Block differently.

For example: a NAND from MXIC.

If the first Page of the Block or the first Byte o§th { LI NB A Yy (i Kaéh-nELCTZ ¥R
then it will be considered as Bad BloCGkur oftware will consider it aa Bad Block as well.

There are two kinds of bad blagKkThe factory bad block and the application bad block.
Factory bad blockThe IC manufacturer will filter the blocks in the progress oHHa(
Testing); the IC that doe®t comply with the requirements will be marked as bad block.

Application bad blockResulted from too many timesf erasingand writing. The bard
controller will mark and manage.

2.6 Bad BlockManagement
The most common BBM is Skip, which meahsn it detects a Bck; it will shift the data to
next Block.

Use the below image as an exampfgjou tend to start writing tle data from Block 2, but it is
bad block, then the data will Skipand start from Block 3, and so on.

start block = 2 0
\ 1

Image Nand

If you tend to fore write the data into every Block; this method is called Hard Copy. However,

t

it will cause high failure ratéThisBBMoption in Dediwardscalledd b 2 al y I IBY Sy ( ¢ ¢

the other hands, there are times wherspecifc block cannot have bad blocks or cahno
exceed a certain numbers, our software can inspect the assigned area to see if it has
exceeded the numbers or not, by using the Guarded Area function.

www.dediprog.com 4
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DediwareXreen

Dediware Version:3.7.32.90
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Advance Help
(®) Engineering Mode (O Production Mode
. i ‘E T - oweredd b
A u PROJ Z PROJ G e Poweren oY
Select Load Prj Load Bufter Config  favePs  ICIafo SelofPri  Rudlyj StopPsy
P— e oFF
[ @‘ & a . T . G ‘9 - D
| ReadlD | ReadlC  Bluk Bruse Pogam  Verfy o Batch
aede:
B :";tw':;gﬂ’::d‘::“s Site #1 () 16:23:48:Config file version:3.00,CreateTime:2016-08-08 17:22:43. "
FMVer:  2.1.94 F"“’f : (D) 16:23:49:Programmer[01] default FPGA exists.
: = -
ki oD (@ 16:23:52:Set operation:none
St 2| 1 0% 0% % n
(@ 16:23:52:Set StartMode:none
() 16:23:52OptionBytes CheckSum :0x0
(8 16:23:52:Chip CheckSum 0x0
7 16 elect ic(SPI_NAND:GD5F1 GQ4UA[GigaDevice]) success.
Pl 0% 0w ws
() 16:38:11:Set operationnone
(@ 16:28:11:Set StartMade:ncne
() 16:38:11:OptionBytes CheckSum :0x0
(D 16:38:11:Chip CheckSum :0x0
C w Lo r'ﬁ loo
Chiplnfo Statistics Batch Config Setting Check Sum
Type:  [EPLNAND iD: 12 z StartMode: Chip File CheckSum File Name
Manufact: Macranx_MYIC JADP PN 1: NAND-L127-W/SON00&-060080-00 17 Bl & 0x0
Size: [0x08400000 IADP P/N2: NAND-127-WSON003-050080-0 1APC Failure: 0 Option
Package: WSONG ADP PIN3: Total: 3 0x0
PartiNum: MX35LF 1GE4AB-Z2x EC
Pl TR Pl
Idle ProjectName: ProjectCheckSum:0x00

A.
B.
C.
D.

Main Menu and Functions

Programmer Information

IC infamation, Programming Setting and Data Info.
ProgrammingLogWindow

[ For more detailed Dediware instruction, please refeDediware User Manula

3.1The Basic Procedure of Programming the NAND Flash in Dediware

Select a part number dANDFlash

U

Load the file and set
up BBM values.

U

Execute a single programming
Step, such aRead IDEraseBlank
Program andVerify)

2

Set upBatch(EraseBlank,Program,
andVerify)
And executeAuto Batch

www.dediprog.com
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3.2 Specal function only for NAND FlashAddon
Locates at théain Menu > Advance > Addon, which obsestree Bad Blocktatusof the

NAND FlasiBad block judging mechanism, please refer to the block management method of

the datasheet.

ProgrammerID: 1 W Scan
SiteIndex: i i

BlockIndex BlockStatus

4] BAD BLOCK

1 BAD BLOCK

2 BAD BLOCK

3 BAD BLOCK

4 BAD BLOCK

£ >
Total Blodk: 1024
Total Bad Blodk: 5 oK

Descriptions

U  ProgrammerlD Selecta programmer.
0  Sitelndex: Selecta site.

0  Scan Scan theBad Block

0  OK Close the window

Note:
J Only allow toselectone programminggite for one programmer at a time.

J This function can only inspect 255 blocks at most. lltamily show the first 255 blocks

A N v oA A M oA w

AT GKS ydYoSNB KI 0SS SEOSSRSRI GKSy &f
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3.3 Theactual procedure of thesoftware
The software will establish a BBT (Bad Block Table) according to the Site that has IC. There ar
three kinds of situations:

Situation 1: Executa 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 RedttdBe Blank Program Verify, and

it will bethe reference values for BBM.

U Read IDID verification, then the software will establish a BBT.

U  EraseThe software will perform the action of establishing BBT, and then erases the data
according to the BBTi. there is Enable Force Erafiee software will reestablish BBT
after Erase.

U  Blank The software will perform the action of establishing BBT, laladk checkthe
data according to the BBT.

U  Program The software will perform the action of establishing BBT, and programming
according © the BBM Setting.

U Verify: The software will perform the action of establishing BBT, #erdiesaccording to
the BBM Setting.

Read IDEraseBlank Erase/Blank wilbkip according
Program Verify to the BBT whd Program and
(CreateBBT) Verifyaccording to the BBM
Execute one of (Default: ip).
the programming
functions

If the good block becomes a bad block afteu single the
Program actionand single the Verify action, Verify fail will
appear.

www.dediprog.com 7
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Situation 2: TheEnable Force Erase the Batch Setting

Select an IC part number and load the file (Including BBM and &@Ghen 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 wirase all the data (Includirgad blocls). This fuction is to rework the
NAND Flash that has been considered as Bad Block due ttath format distributions.

Execute Chip Erase (Erase
Read ID all, including the Bad Block
area)
» CreateBBT »

Situation 3: Disable Force Erase in Batch Setting

Select an IC part number and load the file (Including BBM and ECC).

If you did notselectthe 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 anderify are according tahe BBM (Default: Skip).

SelectEnable Force

Erasé in Batch
Setting

Blank Check
according to the
Skip

Programand Verifyaccording
the BBM Default: Skip)

UncheckEnable Force Read ID S e

Erasdn Batch Setting (CreateBBT) was founded during
Erase and Blank Check.

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

www.dediprog.com 8
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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 todrrction Mode for mass
production.

(®) Engineer Mode
a B i
— PROJ
Helect Load Buffer ______ Conﬁg _______ Save Prj
m ? FFP §FF i {?);5
é‘ & ‘% - % - & - ::” -
ReadID ReadIC Blank Eram Frogram Verify Autn Batch

4.1.1 SelectiCBrand / Part Number/ Packagingselec) et

The current NAND Types that Dediware support are Parallel NAND and SPI NAND.
If the number is shown as XXXX_ECC, then it means the software will tura on th
Internal ECC during the entire process, otherwise, it will be off.

5

Take the below image as an example.

There are two kinds of part numbers: GD5FGQ4UA and GD5FGQ4UA ECC
GD5FGQ4UA means the Internal B@Ibe offduring the entire process.

On the othe hand, GD5FGQ4UA_ECC means the Internal ECCamillHeerefore, please
ensure to evaluate whether you need Internal ECC or not before choosing the part number.

Chip Type SPI_Mand w
——mee -]— | Enter the IC part
o Sl Sy number here; it can
o Foe e e remember five sets of
GDSF2GQIUA[WSONE] -GigaDevice
e part numbers.
GDSFZGQ4UC_ECC[\’VSONQS]«GigaDew:e
GDSF4GQ4UA[WSONS]-GigaDevice
GD5F4GQ4UA_ECCIWSONS]-GigaDevice
After selecingthe part number, the Chipnfo will show the IC information.

ChipInfao

Type: SPI_MAND ID: C8 F1

Manufact: GigaDevice ADP PN 1: MAND-0127-WS0N008-060080-0 144

Size: 0%330F000 ADP PN2:

Package: WSOM3 ADP P/M3:

PartMum: GD5SF1GQ4UA_ECC

www.dediprog.com 9
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4.1.2 Load the Programming Codg.oag >*

There are two waysf loadingthe programming code: Combine the partition files or set up
manually.

4.1.2.1 Use Partition File

If your Partition file is i€SV@omma Separated Values Format), DEF (Group Define FiletFama
MBN (Qualcomm Mtiply 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 1LoadParttion tablefile

Load File 4

E_.-: Load File For NAND
@ Please selecta partition table file or solution file,alse you can choose custom.

(®) Use Partition File

File format: MEBN ~
FilePath: C:\Usersuser\Desktopime_PartionTalbe. bin | | I
O 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 prograsfor File CheckSum, choose a
method for Checksum calculation (Currently, it only haeBgc and CRC16 methods).
Please note that the image file mus$iave Spare Area.

Load File-PartitionTable File

E.c: Load File For NAND
a:n"m Thisis your partition table informations.

Partition Table Info

# Start Block Blook Count End Blodk

a a 1 a

1 2 4

2 2 8

3 15 17 47

4 48 97 207

5 203 68 335

[ 336 17 367

7 363 97 527

3 523 69 655

9 656 1 671

10 672 2 751

11 757 1 7R ~
File CheckSum: ByteAcc ~ | FilePath: C:\Usersuser\Desktoplall_0xff_2Gb.BIN w E

www.dediprog.com 10
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Step 3.Set upBBMand Guarded Are&Londitions

Load File-BEM X

@.} Load File For NAND
n;m Flease set bad block management or choose the default values.

BBM Configuration

Image Index Block Index Block Count EccAlgorithm BBM ECC Datalayout DatalnitSize MaxErrorBitf] ™
IMGO 0 1 Use File Skin Bad Block v |Mode3 ~ 2112 ~ |0

IMG1 1 2 Use File Skin Bad Black v | Mode3 v | 2112 w0

MG2 5 2 Use File Skin Bad Block v | Mode3 v 2112 v |0

IMG3 15 17 Use File Skin Bad Block v |Mode3 v | 2112 v |0

MG4 | 97 Use File Ski Bad Elock v |Mode3 v 2112 v |0

IMGS 208 69 Use File Skio Bad Block v |Mode3 v |2112 ~|0

MG6 336 17 Use File Skio Bad Block | Mode3 ~ | 2112 ~[0 v
< >
Layout:

Iain Area Spare Area

Modeo [N = |

Model I i3 A
Mode2 | Bl ECCT - | EoN

Mocte: |
Guarded Area Count: |2 w

Guarded Area Index Start End Bad Block Allowed

0 0 ] 0

1 10 999 10

A. BBM Configuration:

Set up BBM according to the act@ahountsof the loaded file.As the above image, there
are multiple images file;meedEccAlgorithm, BBM, EccDatalLayout, DataUnitSize, and
MaxErrorBit.

EccAlgorithmit checks whether the SpareArea contains image file or not.

BBM A choice of bad block management. Currently, it only supportsEzdmBlock
or Nomanaggement (Hard Copy). If ymeedother kinds of BBM, please feel free to
contact us.

EccDatalLayoufThis is the range definitiofor Bit Error analyzing. lthe belowgraph,
it provides four modes of data layouts.

www.dediprog.com 11
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Layout:

Main Ares Spare Ares

Maded e |
Model | EECN |
Mode2 = ECCM

Mode3

For example: A page is 2048 + 64.

Mode 0 : 2048 + 64

Mode 1:512 +16 +512 + 16 + 512 + 16 + 512 + 16
Mode 2 : 512 + 512+ 512 +512 + 16 + 16 + 16 + 16
Mode 3 : 2112

I Note: Verify would fall, if Bit Error occurs in the ECC section of Mode(d+2 orange
sections)

. DataUnitSize Set up Data unit size according to different EccDataLayout modes. In
this diagram, ModeO will be 2048Bytes a unit.
, MaxErrorBit Correspond tdhe volume of the DataUnithe maximum acceptable

Bit Error amounts of each DataUnit. In this diagram, 1 bit is acceptable for 2048Byte.

EccDatalLayout, DataUnitSize, and MaxErrorBit are for verification, which will analyze the

data accuracy and filteriBErrorto ensure the 1Qvill work normally on board. For
example, when ECC needs 528/2bit for CPU, then set EccDatalLayout as Mode 3,
DataUnitSize as 528Bytes, and MaxErrorBit as 2bit. If you want to filter the NAND Flash
more strictly, set the MaxError8io 1 bit. The default setting will depend on the
Datasheet definition

J Note: If the part number is XXXX_Ecc (IC number with _ECC ), then IC will turn on the

Internal ECC, which should not have Bit Error. Therefore, MaxErrorBit will be invalid.

B. Guaded Area Count
This function can setp a range for block and detettte maximum acceptable valder
bad blocks. In this charthere two sets ofranges; the first conditiodoes not allonany
bad blockfrom BlockO to Block9 while the second conditioryoallows ten bad blocks
from Block 10 to Block 999. Theturing 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 W
Guarded Area Index Start End Bad Block Allowed
o 1] 9 [i]
1 10 999 10|

www.dediprog.com 12
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4.1.2.2 Custom Set up Manually

Load File
o) Load File For NAND

ez Please select a partition table file or solution file,also you can choose custom.

() Use Partition File
File format: csv

FilePath:

@ Custom

a) Select Custom
b) Function descriptions (From Left to Right):

| Load File-IMAGE
= Load File For NAND

e Thisis your image informations.

File1  File2 +

FilePath: C:\Wsersuser'\Desktopldp3500-20160624.rar ~
File Format: Binary(*.bin) - FileQffset:
[ FileChecksum: ByteAcc v | [spareArea UseFile

Hide Images

Partition Name: | Flash ~

AutoSet FileOffset:0x24C6 1A

5

5

5

-3 PartitionMame BlockIndex FileOffeet BlockCount FileFormat CheckSumAlg EcclseFile FilePath

Image 01 Flash 1} 0x00 a4 Binary(*.bin) ByteAcc not use Ci\Users

Image 02 Flash 100 0x00 4 Binary(*.bin) ByteAcc not use CtiUserg

£ >
< Back Next = Cancel

FilePath The path of the programming file (it can remember the File Path)
File Format The file formatof the imagefile (Binary Only)

File Checksumrhe calculation method for the file Chechksu

www.dediprog.com

13




DediProg Dediware Software User Manual

File offset Assign ariile offsetaddresdor loadingthe Buffer.

SpareArea UseFildt decides whether the file will include SpareArea or not; check
the box if SpareArea is required.

Partition Name Currently, NAND only has Flash option.

Block index The beginning of the Block

AutoSet FileoffsetWhen the address of the Image file and the NAND Flash are
parallel, you can set up the offset value &lock index. Enter the valudjakthe
AutoSet Fileoffset, and then the File offset value will changerdaaly.

Block count The total Block number for programming.

+: Add a programming file.

www.dediprog.com 14
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c) Loading Steps

| Load File-IMAGE *
@3 Load File For NAND
ez Thisis your image informations.
File1  File2 Step 4
Step 1
FilePath: I C:\Usersuser\Desktop\dp3500-20160624.rar e I Partition Mame: | Flash w
File Format: Binary(*.bin) | | FileOffset: BlockIndex: 100
| FileCheckSum: ByteAcc ~ [ 5parearea UseFile AutoSet FileOffset:0x24C6 14
|
Hide Images | Step 5 Step 3
# PartitionMame BlockIndex FileOffset BlockCount FileFormat CheckSumaAlg EcclseFile FilePath
Image 01 Flash 0 0x00 64 Binary(*.bin) ByteAcc not use Cr\Users
Image 02 Flash 100 0x00 4 Binary(*.bin) ByteAcc not use Ci\Users
FileBrowser X
Location: ~ [DESKTOP) ~] *
1 N; T St )
; & ame ype ize
[]9121_080116_b2772b2e.txt File 1KB >
rC [ )all_oxff_2Gb.BIN File 278528KB
[ )ate_auto_De.dprj Fie 10240KB
A [) auTorun.bat File 1B
-
torun, Fil 1KB
bEskrop | (o : Step 6
_Page1.BIN File 13¢B
[)Bad Block_Page2.81n Fie 1328 <Back Cancel
Wlssiemy  Fe 132G |
[ ) Chip.zip File 39200KB
[ ) cHM Editor.ink Fie *B
[ config_file. xml File 42208KB
[ defszi%i_ 1853744 pdf Fie 450KB
desktop.ini File KB
]DP Programmer SW Matrix.xlsx File 11KB v
< 5 Step 2
FieName: [seLEIN v oK |
FileFilter: All Fies(*.®) v Cancel

Stepl Click the(X.) button and it will bring ughe FileBrovser.

Step2 Find the programming filthat you needgclickOK, and then set up the settings.
Step3 Confirm the values anthe settings.

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

Step5 The file informatiorwill show in the window

Step6 Finish setting and cliakext

www.dediprog.com 15
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When ya assigrBlockndex and need the File offset to move with it; there is a function called
AutoSet Fileoffset in Dediwafer combinng multiple Partition Images into one Image File, so
you will only need to load onile Image and set up the Bldoklex sepaately ( Shown as the

below image).

Block 0

Partition 1 (Block0~49)

Block 100

Partition 2 (Block100~199)

Block 900

Partition 3 (Block900~939)

Image file x1

Block 0

Partition 1 (Block0~49)

Unused Block

Block 100

Partition 2 (Block100-199)

Unused Block

Partition 3 (Block900~939)

Unused Block

Block 0

Partition 1 (Block0~49)

Block50

Blank

Block 100

Partition 2 (Blockl 00~199)

1 Bad Block
Skip

Block 900

Partition 3 (Block900~939)

Image File x3

Nand Flash

The Image File on the left (Image File x1) is a combinafithree Partitions the software

will set up the block digion when the file is loaded, whiatill load the same Image File and

able toset up three diffeent settings For Example:
Set upPartition 1, Blockindex0, Blockcount50, Fileoffset0.
Set upPartition 2 Blockindex100, Blockcount100, FileoffsetOXCE4000
Set upPartition 3 Blockindex900, Blockcount40, Fileoffset0x7404000

FileOfset will catulate the corresponding address (Byte wide) automatisaliije setting up
the BlockindexAs for Partition2, when Blockindex is 100 while 1 Block of the IC = 64pages
and 1Page =P12Bytes, then 1 Block is 64*22=13%168Byteq0x21000)For Block 100, the
starting address will be 0x21000 * 0x64=0xCE4@fi(Partition 3, it will be 0x21000 *
0x384=0x7404000 (Shown as the below image).

Load File-IMAGE

|‘LF".’: Load File For NAND

&= Thisis your image informations,

s

Flel File2 File3

FilePath:

File Format:

FileCheckSum:

Hide Images

Binary(=.bin) ~

ByteAcc

C:\sers'\user\Desktop'all_0xff_2Gb.BIN ~

FileOffset: 0x7404000

~ SpareArea UseFile

Partition Name: | Flash ~

AutoSet FileOffset:0x7404000 |

BlockIndex:

BlockCount:

= PartitionName
Image 01 Flash
Image 02 Flash
Image 03 Flash

BlockIndex FileOffset BlockCount
a 0x00 50

100 0xCE4000 100

900 0x7404000 40

FileFormat

Binary(*.bin)
Binary(*.bin)
Binary(*.bin)

Checksumalg
ByteAcc
ByteAcc
ByteAcc

EcclseFile FilePath

Cr\Users
Cr\Users
C:\Users

use file
use file
use file

www.dediprog.com
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The middle image (Image Filex@)owsPartition 1~3 will be dividethto three imagesvhile
loading but remember toset the Fileoffset to zerdor 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

Partition 2 (Block100~199)

Unused Block

Block 100 Block 100 Block 100

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

1 Bad Block
Skip Block200

Unused Block

Block 900 Block 900 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

Set upPartition 1 Blockindex0, Fileoffset0, Blockcount will be 50 automatically.
Set upPartition 2 Blockindex100, Fileoffset0, Blockcount will be 100 automatically.
Set upPatition 3, Blockindex900, Fileoffset0, Blockcountwill be 40 automatically.

Load File-IMAGE

x
Ea Load File For NAND
a:;m Thisis your image informations,

Fle1 Filez  File3 +

FilePath: C:\Usersiuser\Desktop'all_0xff_2Gb.BIN ~ Partition Name:  |Flash w
File Format: Binary (*.bin) e FileOffset: l:l BlockIndex:

R |
FileCheckSum: ByteAc - SpareArea UseFle | AutosetFieOffset:0x7404000 | |

Hide Images

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

The image on the right is the listed order after the image has been programmed.
If Partition 1and Partition 2 have detectdaadblock separately, then this will be the list
order after the Skip process.
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Step7 Open BBM Setting
| Load File-BEM T *

@ Load File For NAND
e FPlease set bad block management or choose the default values.

A BEM Configuration
' Image Index Block Index Block Count Eccalgorithm BBM ECC Datalayout Datalnitsize MaxErrorBit{D-2!
MG0 0 50 Use File Skin Bad Block ~ | Mode3 v 528 vt
MG1 100 100 Use File Skip Bad Block ~ | Mode3 ~ | 528 w1
MG2 300 40 Use File Skio Bad Black ~ | Mode3 w528 w1
< >
Layout:
Mzin Ares Spare Arez
Modeo [ e ]
(ST 0 W o s I e e T
Mode2 B e T
B, | Mode: |
Guarded Area Count: |2 ~
Guarded Area Index Start End Bad Block Allowed
0 0 9 0
1 10 399 10
< Back Cancel
A.BBM Configuration:
Set up the BBM according to the actual amouritthe loaded file. As the above image,

there arethree images filesxeedEccAlgorithm, BBM, EccDatalLayout, DataUnitSmk, a
MaxErrorBit.

5

5

EccAlgorithmit checks whether the SpareArea contains image file or not.

BBM:A choice of bad block management. Currently, it only supports Skip or No
management (Hard Copy). If yaeedother kinds of BBM, please feel free to contact
us.

EccDatalLayoufThis is the range definitiofor Bit Error analyzing. e belowgraph,

it provides four modes of data layouts.

Main Area Spare Ares

For example: A page is 2048 + 64.

Mode Q 2048 + 64

Mode 1: 512 + 16 +512 + 16 + 512 + 16 + 512 + 16
Mode 2: 512 + 512 + 512512 + 16 + 16 + 16 + 16
Mode 3: 2112
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I Note: Verify would fall, if Bit Error occurs in the ECC section of Moded+2 orange
section)

DataUnitSizeSet up Data unit size according to different EccDatalLayout modes. In
this diagram, ModeO will be 2048Bytes a unit.

MaxErrorBit:Correspond to tk volume of the DataUnithe maximum acceptable

Bit Error amounts of each DataUnit. In this diagram, 1 bit is acceptable for 2048Byte.
Furthermore, this function cannot apply terificationif the internal ECC is on.

5

EccDatalLayout, DataUnitSize, and EawrBit are for verification, which will analyze the
data accuracy and filter Bit Errtw ensure the IQvill work normally on board. For
example, when ECC needs 528/2bit for CPU, then set EccDatalLayout as Mode 3,
DataUnitSize as 528Bytes, and MaxErraaBiRbit. If you want to filter the NAND Flash
more strictly, set the MaxErrorBit to 1 bit. The default setting will depend on the
Datasheet definition.

J Note: If the part number is XXXX_Ecc (IC number with _ECC ), then IC will turn on the
Internal ECC, hich should not have Bit Error. Therefore, MaxErrorBit will be invalid.

B. Guarded Area Count
This function can set up a range for block and detect the maximum acceptable value for
bad blocks. In this charthere two sets ofranges; the first conditiodoes not allonany
bad block from BlockO to Block9 while the second condition only allows ten bad blocks
from Block 10 to Block 999. Theturing the process of creating BBT, the software will
determine accordingly. If the above conditions are true, thiea kC will be listed as NG

parts.
Guarded Area Count: |2 W
Guarded Area Index Start End Bad Blodk Allowed
0 0 g 0
1 10 999 10|
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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e

e
4.1.3 ConfigSetting e

Enable Force Eradser 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 belike the followings:

A. When Enable Fordérase in not selected: It will read ID while creating BBT (Bad Block
¢FoftSo ™ 2KSy SESOdziS GKS 9N &S yR GKS
¢ M LG gAff tNRBANITY YR £SNAFEe GKS RI|i
as well).

B. When Hable Force EraseisselecteadS R L5 THO NI} &S [t o6AyOfd
software will create a BBT (Bad block Tdlile)2 KSy SESOdzi S GKS . f I )
RFEGFE FOO2NRAYy3 (G2 (GKS . .¢Mp LG At t NRANE
sdting (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 correaignamming site before exeting. Now, Site 1
is selected for programminig the below image.
The kasic programming functions acércledin red.

a Dediware Version:3.7.32.30
Advance Help

(®) Engineering Mode () Production Mode
7 e B A 2 Q9 . .
a PROJ = L PROJ »
Select Load Frj Load Buffer Config Save Prj IC Info EelectPry RunFyj BtopFr
= Per FF | =
J’ i & - - % - $ v T -
ReadID ReadIC Blank Eraze Program Verifyw Auto Batch

#01 ProgMasterU8 -
StartMode: Handler Site #1

FVer: 2,194 i"_’l_s: g
S PMUDOD0Z7 | O
Start =
N filv=4
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4.1.4.1 Functions for Programmin&ingleSite

Read IDQeate a BBT.é¢ad theNANDRID and showshe informationin the Log
window.

ReadlC Qeate a BBTRead and display the data of the NAND, atsdb carcompae
the files.

Erase Create a BBTErase and skip the bad block of the NAND Flash according to the
BBT

Blank Create a BBTAfter skippingbad block according to the BBTwill check if the
IC is empty or not

Program Qeate a BBTprogram the imported file to the NAND Flash according to
the BBM Setting.

Verify: Qeate a BBTVerify the NAND Flash according to the BBM setting.

Auto Batch Read id(create BBT)Execute the prgramming functions that you set
up forthe Batch Settinghat isin the Config window.

4.1.4.2\When to execute these functions.

w IC is selected and| IC is selected, the file ha
ICnot selected | ICis selected the file has imported andhas set up
Functions imported the Config/Batch
Read ID @) \Y \ \%

ReadIC @) \Y \ \%

Erase @) \Y \ \%

Blank O \ \ \%

Program O \V vV

Verify O \Y \V

Auto Batch @] \

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

project programming.

www.dediprog.com
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4.14.3Read IC

It will read the entire NAND Flash, including the Spare and the Bad Block. The window will be
shown as below.

® Partition 1 A B
Buffer Chip
Address ) +#1 +2 +3 +4 +5 +§ +T +8 +0 +A +B +C +D +E +F + +#1 +2 +3 +4 +5 +6 +7 +8 +0 +A +B +C +D +E +F
0x0000000000000000 FF FF FF 55 99 AA 66 04 00 00 00 OC 00 01 &80 FF FF FF 55 99 AA 6 04 00 00 00 OC 00 01 &0
0x0000000000000010 00 00 OO0 EO 04 OO OO OD O4 OO0 OO0 OO OC 80 04 20 00 O0 00 EO O4 O0 OO OD O4 OD OD OO OC 80 04 20
0x0000000000000020 20 20 8C A7 OC & 01 2 40 10 01 €9 0OC 00 01 &0 80 20 &C A7 OC 8 01 80 40 10 01 C9 OC 00 01 80
0x0000000000000030 00 00 OO0 90 04 OO OO0 OD OC OO0 03 80 00 00O &0 OO0 00 O0 00 9 04 O0 OO OD OC OD 03 2 00 00 &0 OO0
0x0000000000000040 OC 00 05 80 00 OO 60 OD O4 OO0 OO OO 04 OO OO OO OC OO 05 8 00 O0 G0 OD O4 OD OO OO O4 OO OO OO
0x0000000000000050 04 00 OO0 OO 04 OO OO OD O4 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000060 04 00 OO0 OO0 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000070 04 00 OO0 OO 04 OO OO OD O4 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000080 04 00 OO0 O0D 04 OO OO OD O4 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000090 04 00 OO0 OO0 04 OO OO OD 04 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000A0 04 00 OO O0D 04 OO OO OD O4 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000B0 04 00 OO OO 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000C0 04 00 OO OD 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000D0 04 00 OO OD 04 OO OO OO O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000E0 04 00 OO O0D 04 OO OO OD 04 OO0 OO OO 04 OO OO OD 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x00000000000000F0 04 00 OO O0D 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000100 04 00 OO OO 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000110 04 00 OO0 O0D 04 OO OO OD O4 OO0 OO0 OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000120 04 00 OO0 OO0 04 OO OO OD O4 OO0 OO OO 04 OO OO OO 04 00 0O OO 04 OO OO OD 04 OD OD OO 04 OO OO OO
0x0000000000000130 04 00 OO0 OO0 04 OO OO OO0 O4 OO0 OO0 OO 04 OO OO OD 04 00 00 00 04 0D 00 0D 04 0O 00 0D 04 00 00 00 |fv|
Goto Ox (00000000
Mext Different
Save Memary
E—

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

B. ChipArea
These are the ata from the IC. Aér reading the memory, ivill compare with the data in
the buffer area. The abnormal part will be hitiphted in red for better analyzing.

C Other Functions

U Goto
It can quickly shift to thassigned address.

U Next Different
It will search the next@dress that has different data.

u Save
It saves the data of the entire NAND. However, since it has BitiEstgg so the data might
be a little different after each read.
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Again, after the process of Read IC, the Compare function will compare the eAti'® Rlash
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 correspond to an image. However, if Block 2 of the IC is
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 8and it will bea new beginning. Since NAND has Bit Erroessimdthe programmer

will readthe datafrom the original source withat any ECC verification, sasthormal to have
alittle offsets.

Buffer Chip
Block 0 img 0 img 0
1 img 1 img 1

Bad Block

8 img 5 img 5

9 img 6 img 6
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4.1.4.4Buffer Buiter

After import the file, the datawill show in the Buffer areaPlease check if the data has been

placed at the correct address or not.

@ Partition 1 O Partition 2

Address +0 #1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F
0x0000000000000000 48 03 04 O0A O OO OO OO0 OD 5C 95 31 43 00 00
0x0000000000000010 OO OO OO OO OO OO OO OO OO OO 17 OO 1C OD 43 6F
0x0000000000000020 ®D 70 &5 74 69 74 BF 72 20 4% BE 66 6F 72 6D 61
0x0000000000000030 74 69 6F 6E 2F 535 54 09 OO0 03 30 32 38 52 DE A9
0x0000000000000040 47 53 75 78 OB O0 01 04 03 04 OO0 OD 04 &4 OO0 OO
0x0000000000000050 OO 350 4B 03 04 OA OO0 OO0 OO OD OO Be 6D 32 43 00
0x0000000000000060 ©O2 OO OO OO OO OO OO OO OO OO OO 22 OO 1C OO0 43
0x0000000000000070 ©F 6D 70 65 74 6% 74 6F 72 20 49 6B 66 6F 72 6D
0x0000000000000080 ®©1 74 69 6F 6E 2F 34 72 61 79 6C 6F 61 64 63 72
0x0000000000000090 2F 33 534 0% 00 03 OF 3E 39 532 F8 A9 47 33 73 78
0x00000000000000A0 OB OO0 O1 O4 083 04 OO OD 04 &4 OO OO OO 530 4B 03
0x00000000000000B0 04 OA OO O OO OO OO 72 4D FE 42 00 OO OO OO0 OE
0x00000000000000C0O 90 02 OO OE 90 02 OO0 2A OO 1C OO0 43 6F 6D 70 65
0x00000000000000D0 74 69 74 6F 72 20 49 6BE 66 6F 72 6D 61 74 69 6F
0x00000000000000ED BE 2F 54 72 61 79 6C 6F 61 &4 65 72 2F 4A 54 4
0x00000000000000F0 32 2E 70 64 66 55 54 0% 00 03 48 1A F7 531 30 32
0x0000000000000100 38 52 75 73 OB O0 O1 04 03 04 OO0 O0 04 &4 OO0 OO
0x0000000000000110 OO 25 30 44 46 20 31 28 34 OD 25 E2 EI CF D3 0D
0x0000000000000120 ©0A 31 36 20 30 20 6F 62 6A 20 3C 3C 2F 4C 69 6E
0x0000000000000130 ®©5 61 72 69 7A 635 64 20 31 2F 4C 20 31 36 37 39

Goto 0x | 00000000
»
PRy

4.1.4.5Create a Project Fil SaveFd

After confirm the imported file, the Config setting, and the engineering verificatindthen

save it as a project file for production usdick SavePrgssigrafile path and pres OK to

finish.
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4.2 Production Mode

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

_________ -

EunPrj

atopFi

SelectPrj Select a PC and the project fitem 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 starttbanton the screendjrcled in red) or the
one on the programmer to stagrogramming

#01 ProgMasterU | giye g9 Site #2 Site #3 Site #4
StartMode: Handler Pass: 0 Passs 0 Pass: 0 Pass: 0
Ffw ver:  2.1.3 Faik 0 Faik 0 Faik 0 Faik 0
S PMUI25336
S e BIE—S, PR, =", [
Site #5 Site #6 Site #7 Site #8
Pass: 0 Passs 0 Pass: 0 Pass: 0
Faik 0 Faik 0 Faik 0 Faik 0
N 0% N N 0% N 0%

B. Start from HandlerOnly for DediProg Automations.

www.dediprog.com
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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 0, Block 10, Block 100, knd Bloc
1000 in a 1 Gb NAND Flash.

ProgrammerID: | 1 W | | Scan
Sitelndex

BlodkIndex BlodkStatus

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: Inspectthrough Blank

Step 1.Selectan IC part number and exeaitoad The software needs a file in ondi® go to
the next pagewhichwill bethe Guarded Area Countherefore, selecany fileand clicknext
to go to the BBM configuration and Guarded Area Count Setting.

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

BBM Configuration

Image Index Block Index Block Count EccAlgorithm BBM ECC Datalayout DataUnitSize MaxErrorE|
MGD 0 1 Use File Skio Bad Black v [ Moden v 2048 |t
£ >

Layout:

Main Ares Spare Area

e 00 0 0000 0 T

Model ) E

Mode2 | @ g @ ] - | EON
Vodes [ w1 mmme T =T s
Guarded Area Count:

Guarded Area Index Start End Bad Block Allowed

0 0 1023 3

Step2. Open Configonly need to set up the Blank setting
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Step 3 ExecuteAuto Bathto start filtering.

A NAND Rish has a total of 1024 blogksothe Guarded Area setting is from Block 0~1023.
When Bad Block Allowed isv@ansonly three Bad Blocks are allowed in the entire area. If
there are four Bad Blocks, the software will usg gk analyze the Guarded Area conditions
0ST2NB8 SESOdziaAy3a GKS .flyle {AyOS Al KI &
y2G oflyl1é YSaal3daSo

(.D 00:17:52:Device[1],chip[1] Contact success, takes 0.1s
(.D 00:17:533:Device[1],chip[1] Read ID success, takes 0.1s
(.D 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 Allowsad 4and fur bad blocksippear theni KS YSaal 3S gAf f
Blaf ¢ FYR d.F GOK {dzO0O8a4a¢ @

<7 00:28:47:Load File success!

(.D 00:28:31:Device[1],chip[1] Contact success, takes 0.1s

(.D 00:28:31:Device[1],chip[1] Read ID success, takes 0.1s
(.D 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 is no errorsthen save it as a project file (*dprj) for large amount inspection.

Method B: Inspectthrough Verify
Step 1lmport all files that are OxFBet upthe block size according the Bad Block Allowed in
the Guaded Area, the equation is as below:

Total BlockNumber= Block count when loading the file @uantity that Bad block Allowed

If total blocknumberof a 1Gb Block is 1024, and the Bad Block Allowed is 4, then the Block
Count should be 1020 whehe fileis loading If you did notset upas theabove equation,

then the size ofprogramming file will be bigger than the available blocks of the actual NAND
flash when verifyingwhich might causeccuss.
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Step 2 ExecuteAuto Batch(Only set upVerify)
WhenBad Block Allowed is 4, it will take about 30 seconds to detect, but it will only
take about 27 seconds through Blank.

&7 D0:52:32:Batch set success
@ 00:32:34:Device[1],chip[1] Contact success, takes 0.1s
@ 00:52:34:Device[1],chip[1] Read ID success, takes 0.1s
(.D 00:32:49:Device[1],chip[1] Verify success, takes 14.142s
@ 00:33:03:Device[1],chip[1] Verify success, takes 14.103s
@ 00:33:04:Device[1],chip[1] Verify success, takes 1.603s
% 00:53:04:Device] 1], chip[1] batch success!

Save Log Clear Log

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

%7 00:54:06:Load File success!

@ 00:54:08:Device[1],chip[1] Contact success, takes 0,15

@ 00:54:08:Device[1],chip[1] Read ID success, takes 0,15
@ 00:54:26: Device[1], chip[1] Verify failed, error:Verify error
! 00:54:26: Device[ 1], chip[1] batch failed, error:Verify error

Save Log Clear Log

If there is no errors, then save it as a project file (*dprj) for large amount inspection.
Asaresult, method A is recommended for inspection, which is time saving and easier to
operate.

5.2 If there are three imagp files needo be written into different block index
while using Skip Bad Block for BBM.
If there are three image files ( not including the Spare) need to write into different block index while

choosing Skip Bad Block for BBM; Error bit/Page is 3bitBbruk O and Block 1 cannot have bad
blocksthen set up as the following:

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

Step 1Load the file and set up BBM

Hide Images

# PartitionMame BlockIndex FileOffset BlockCount FileFormat CheckSumAlg EccliseFile FilePath
Image 01 Flash 0 0x00 120 Binary(*.bin) ByteAcc not use Ci\Userg
Image 02 Flash 200 0x00 3 Binary(*.bin) ByteAcc not use Ci\Users
Image 03 Flash 300 0x00 14 Binary(*.bin) ByteAcc not use Ci\Userg

Step 2.Set upBBM Configuratioand GuardedArea Count
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SetMaxErrorBitas3: mears Error bit/Pages 3bit.
i ChooseSkip Bad Blodk BBM Skipwhen it detects bad blocks.
U SetGuardel Area Countsl, StartasO, Endasl, Bad Block AllowedsO0 : Not allowing Bad
Blocks irBlockd1.

U Click next and finish.

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

BBM Configuration
Image Index Block Index Block Count EccAlgorithm BBM ECC Datalayout DatalnitSize MaxErrorE
MGO 0 120 Notlse + | Skin Bad Block v | Moden v | 2048 v |3
IMG1 200 3 Notlse v | Skip Bad Block v | Moded v | 2048 v |3
MG2 300 14 Notlse + | ki Bad Block v |Mode0 v | 2048 w3
< >
Layout:
ain Ares Spare Area

Guarded Area Count:

Guarded Area Index Start End Bad Block Allowed
0 o 1 o
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Step 3.Set upConfigasEra® > Program > Verify

Step 4 ExecuteAuto Batch

Step 5After there is nanore errors, save it as a project file for mass production.
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