Data I/O Checksum Calculation Methods
Application Note

(Chinese translation follows this English text.)

General Description and Scope

This document describes common checksum calculation methods for devices that we
support in TaskLink.

When Would | Use 8/16/32-bit Checksum?

The 8-bit, 16-bit and 32-bit checksum methods just add up the data—they do not consider
data location like the CRC checksum method does. Therefore, with the 8-bit, 16-bit and
32-bit checksum methods, whole block swaps don’t affect the checksum. And with the
8-bit checksum method, even byte swaps don’t affect the checksum.

On the File 1/0 tab, byte swap can be selected by checking the Odd/Even Byte Swap
checkbox. It transposes odd and even order bytes within the data file, but it will only
affect devices with 16-bit and 32-bit data width. The byte swap will have no effect on
8-bit devices. For 16-bit devices it will transpose odd and even order WORDs within the
data file. For 32-bit devices it will transpose odd and even order DWORDs within the
data file.

What Data Is the Checksum Calculated on?

TaskLink firstly translates the selected ‘PC File’ into absolutely binary format and then
expands/shrinks it to match the sector table(s) of “Sectors’ tab. The generated data file is
continuous from address 0 and all gap(s) is filled with the value specified by “Automatic
RAM Fill”. If there is special feature(s) to be stored into data file, TaskLink does it also.
The checksum then be calculated based on this generated file.

Note: The options ‘Special Data Sectors’ and ‘Sector Protect Information” under
‘Data’ tab could introduce difference.
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Description of Checksum Methods

8-Bit Checksum

The 8-bit checksum method simply adds all the BYTES in the image.bin file after
handling by TaskLink, to get the checksum. The overflow (carry) is omitted.

For example, for the data shown in Figure 1 below:
8-bit checksum is 0x37C (=0x12+0x34+...)

D12345$?$?~$'h¢':1¢f

00000000h: 12 34 56 78 AB CD EF 01 : 3V 72

Figure 1: Sample data.

16-Bit Checksum

The 16-bit checksum method simply adds all the WORDs in the image.bin file after
handling by TaskLink, to get the checksum. The overflow (carry) is omitted.

For example, for the data shown in Figure 1 above:
16-bit checksum is 0x17C02 (= 0x3412 + 0x7856 + ... ) This sample shows Little
Endian byteswap.

32-Bit Checksum

The 32-bit checksum method simply adds all the DWORDs in the image.bin file after
handling by TaskLink, to get the checksum. The overflow (carry) is omitted.

For example, for the data shown in Figure 1 above:
32-bit checksum is 0x7A4601BD (= 0x78563412 + 0xO1EFCDAB)

32-Bit CRC Checksum

32-bit CRC checksum method uses this polynomial to calculate the checksum:
X32 + X26 + x23 + x22 + x16 + x12 + x11 + x10 + X8 + X7 + X5+ x4 + X2 + X + 1.

For example, for the data shown in Figure 1 above:
32-bit CRC checksum is 0xB9196C38 (Use polynomial above for calculation.)
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Selecting Checksum Methods in TaskLink

To select a checksum method in TaskLink, in the Edit Task dialog, click the Data tab.
Then use the dropdown arrow to view the selections. Refer to Figure 2 below.

The method labeled Device Width Checksum autoselects the checksum method based on
the device width. For example: an 8-bit device will use the 8-bit checksum method, and a
32-bit device will use the 32-bit checksum method.

Task | Process Data |Hle 1/0 | Serialize | Sectors |

—Data Source
(" Master Device Load From Master Device:
& Data File |First Job Run =l
€ Tiest Pattern File

— Data File Parameters
PC File:

Id: “temphgbbm2. 3\innolux\ 794651300500 _v__| Browse... |

Translation Format: I(DO) Auto Detect LI
I~ Search relative path for PC File if not found above

I /\// j Browse,. |
Checksum Method: V Task Checksum:

8 Bit Checksum l

8 Bit Checksum
.16 Bit Checksum rKsum
32 Bit Checksum

Device Width Checksum

| OK I Cancel

Figure 2: The Checksum Method dropdown expands to show the list of methods available.
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Special Data and Sector Protection

If your target device has special data sectors and/or sector-protection features, this
information can be included in the checksum by checking the boxes as available. Selected
items will be added to the checksum. See Figure 3 below.

Task | Process Data |ﬁle 1/0 | Serialize | Sectors |

—Data Source
(" Master Device Load From Master Device:
& Data File [First Job Run ]
€ Test Patterm File

— Data File Parameters

PC File:
Ic:'idataio\xor. dat LI Browse... I
Translation Fomat: [(00) Auto Detect Zl

[~ Search relative path for PC File if not found above

I :J Browse., |

Checksum Method: Task Checksum:
Di=CHS _-_— % l

Additional items to include in checksum
I~ Special Data Sectors

™ | Sector Protect Information

| OK I Cancel

Figure 3: Additional items will be included in the checksum when the available boxes are checked.
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Data 1/O Checksum & ¥k

g A58 FH ¥

AR T TaskLink i+5L Checksum(LA R fd#x CS) I J5i%

8/16/32-bit CS M HZE:

8-bit,16-bit A1 32-bit CS ¥+ K& T i B inEdE, SEIEMALE LR, X—5
5 CRCiIH&EAFE . Hik, A X BEHE 122 #H A 257200 8-bit,16-bit F1 32-bit CS
FIME . [FIFERT, 73087 R3S et AR 2520 8-bit CS U .

fE File /O XI5 1 7T LUEE A Odd/Even Byte Swap 10K A e A7 i 15

Rk, JERIX AN I 8-bit (KA Fr JERL. MuXs T 32-bit (K18 Fr, B AR
TR T R AE, MR A P A
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CS WHT

8-Bit CS
¥ TaskLink AbFE i i) Bds SO B ig A — A5 (BYTE) #HT2n. it
32-bit FyEEAL & 2.

i, X 1R
8-bit CS 2y 0x37C (=0x12+0x34+...)

D12$45$?$3a'h¢':1$f

00000000R: 12 34 56 78 AB CD EF 01 ;AN ?

Bl 4 BB -

16-Bit Checksum
F TaskLink AbFE I B S b Bt 44 i — A5 (WORD) #E4T 2. #id 32-
bit (AL %

pign, 1R LR
16-bit CS 2y 0x17C02 (= 0x3412 + 0X7856 + ... )

32-Bit Checksum
¥ TaskLink 4bFE it i) Bods SO B d4 e — X (DWORD) #H47 2. #id
32-bit IR A 25,

pign, 1R LR
32-bit CS >4y 0x7A4601BD (= 0x78563412 + 0XO1EFCDAB)

32-Bit CRC Checksum
NAN:

X32 + X26 + X23 + X22 + x16 + x12 + Xx11 + xX10 + X8 + X7 + X5+ x4 + x2 + x + 1.

pign, TR LR
32-bit CRC y 0xB9196C38

The document is for Data 1/0 customers only. page 6



1E TaskLink HiE# T+ 5
& 0] LAZE TaskLink [ Edit Task % t5HE 5 [ Data £ 3 -~ # [') Checksum Method T
PR IR TR EME T, WK 2 k.

Device Width Checksum iX/M%&ETUEE: H s A1 Fr 28— 80y CS & k. ik
FUt, 8-bit ¥ 8-bit CS, 16-bit i Fi{# FH 16-bitCS, 32-bit i Ffd F 32-bit
CS.

Task | Process Data |F|Ie 1/0 | Serialize | Sectors |

—Data Source
(" Master Device Load From Master Device:
¢+ Data File Il’irst Job Run LI
€ Tiest Pattern File

— Data File Parameters

PC File:
Id: “temphgbbm2. 3\innolux\ 794651300500 j Browse... |
Translation Format: |(00) Auto Detect Ll

I~ Search relative path for PC File if not found above

I LI Browse... |

Checksum Method: S Tk Checknan:

.16 Bit Checksum
32 Bit Checksum
Device Width Checksum

| OK I Cancel

Bl 5: €8 T H VA T h AR
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RERREHEA B X AR
A PO A R R B X (i OTPD RIS I (47 T, 7Efsiterp 7 1=
P EAE S, XL R S S CS .

Task | Process Data IFile 1/0 | Serialize | Sectors |

—Data Source
(" Master Device Load From Master Device:
¢+ Data File ll’irsl Job Run LI
€ Tiest Patterm File

— Data File Parameters
PC File:
Ic:'\dataio\xor. dat EI Browse... I
Translation Format: |(00) Auto Detect Zl
[~ Search relative path for PC File if not found above
I ;I Browse..

Checksum Method: Task Checksum:

|~ Additional items to include in checksum
I [r Special Data Sectors T

™ | Sector Protect Information

| OK I Cancel

B eI A\ FAhf5 B 2] CS H HLEHE.
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