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0 Generate SPIM-NAND Single Image
O Generate eMMC Single Image
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Generate SPIM-NAND Single Image
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Prepare File for SPIM-NAND Single Image
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bl2.img
—  Please refer to MT7981_Build_SOP_xxx.pdf application note.

fip.bin
—  Please refer to MT7981_Build_SOP_xxx.pdf application note.

kernal_image

—  Please refer to MT7981_Build_SOP_xxx.pdf application note.

 mk_image.sh
— In ATF folder, i.e. atf/tools/dev/single_img_wrapper/mk_image.sh

*Note: You can also find the mk_image.sh in atf on MTK DCC center
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How to Generate SPIM-NAND Single Image
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* Put all those files under the same folder,
—  bl2.img
—  fip.bin

—  kernal_image, e.g. openwrt-mediatek-mt7981-mt7981-spim-nand-rfb-squashfs-factory.bin

— mk_image.sh

*  Run mk_image.sh

—  CMD:~/#> ./mk_image.sh -p <CHIP Name> -d <Flash Type> -b <bl2.img> -f <fip.bin> -k <Kernel
image>

—  For example:
CMD:~/#> ./mk_image.sh -p mt7981abd -d spim-nand -b bl2.img -f fip.bin -k openwrt-mediatek-
mt7981-mt7981-spim-nand-rfb-squashfs-factory.bin

Note: If you are using mt7981a/7981b/7981d then use mt7981abd as <CHIP Name>

* The single image “mt7981-spim-nand-XXXX-single-image.bin” generated in the same folder.
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* You can customize your own partition config in ./partitions

* Take spim-nand-default.yml for example:

: BLE,

: UbogT env,
RF,
Pop,

¢ S 1irmyake

;
#
#
#
#

You can modify partitions’ offset here

08000
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer
» Select SPI-NAND P/N (Winbond W25N01GVZEIG part as example)

% ALL-300G = [m] X
Eile ProgramDrivers  Utility Help
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WINBOND *** W25N01GVZExG(WSONB8-6"8)(disECC) *** UHD-SEEP-SN8C

m @® Search Device O Select Manufacturer
\—>/
Part Number:l W25N01 I Search part number

Manufacturer Part Number HEAD
WINBOND W25N01GVZEXR(WSON8-6"8)(enECC) UHD-SEEP-SN8C
WINBOND W25N01GVZEXR(WSON8-6"8)(disECC) UHD-SEEP-SN8C

W25N01GVZEXG(WSONBS-6" I)(enECC) UHD-SEEP-SN8C
WINBOND W25N01GVZExG(WSON8-6"8)(dis HD-SEEP-SN8C

Select enECC
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer
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<% ALL-300G -v1.0.0.55 - O x

® Load image File  Functions Programmer Status  Option

5 e | v | 5 e | 2 o [ 5 v [ 5 e [

Manufacturer : WINBOND TotRGRci Yy : 10000000 1) Select Skip Bad Block and

Format | Skip Bad Block ~ :
& st ol enable Skip empty page

Device : ‘ W25N01GVZExG(WSON8-6"8)(di

DriverVersion: | 1 .| 0 .| 0 .| 30
verversien Image checksum: -- IE‘
HEAD : {UHD»SEEP-SNDC Image CRC16/32: -/ U (
BTt Spare checksum : -- IQ‘ 2
o -

1G-bit Serial NAND Flash Memory Spare CRC16/32: -/ -
Page Size : (2048 + 64)Byte
Block Size : 64 Pages
Device Size : 1024 Blocks

Select image

HEAD Description
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer
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* Load image i @Select image )

ECC Builder : |Nene ~| ECC Setting

Image File

2 lock Offset Block Size File Name Delete

B
Uncheck Include Spare Ares ||» _73 |openwit-mediatek-mi7981-mt7981b-spim-nand-rfb-init

Delete All

< I

Up

Down

Partition Table

Partition Count : | 15

Number Start Block End Block Used Block Request Good Blocks
0 1023 |73 K

= =/
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer z
* Programming (check contact first) @
T e nessbedols Click AUt to start programm " ECC Option ~
Is':’? Bwl ET:JIE S I-E‘M_enfy |S: = Program Data Use ECC default
Manufacturer : [WINBOND Total Checksum : EFC969F4 e setting. Don‘t edit it,
Device : [WZSNO1GVZEXG(WSONS-58)di Format: ‘;‘;‘::::jm d Acceptable number of erors — jyst close it.
Driver Version : ’1— 5 ’T 5 ’T 5 IT

Image checksum: BO0989F4 (O ECC Acceptable area are seperate
HEAD : |UHD-SEEP-SN8C Image CRC16/32: 99C2/F0789BDB B ) )
: — Buffer Spare checksum: 3FC Main area: El bits per 512 bytes
oot B
1G-bit Serial NAND Flash Memory Spare CRC16/32: EDAS/7D5B6975 ; . ;
b sl ool Spare area [1 | bits for 64 bytes
Block Size : 64 Pages

Device Size : 1024 Blocks

(® ECC acceptable areas are integrated

Main+spare area : bits per 528 bytes

Note: Maximum number of errors is 1.

HEAD Description
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer
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* Programming (formal programming)

Auto X |

Manufacturer : |WINBOND Total Checksum : |EFC969F4
Device : |W‘25Nl‘l1 GVZExG(WSON8-6"8)(disECC)

__ems | Programmer

7 Short Test Socket # Counter

Site# Status 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Pass Fail

@ perac | 5 B B
o crec | — A O
P —— W TR roo

M R e e
— | 2 O
2 brank che | i o A A O
— | s i O

| oS T A O O

@ For MP programing, suggest enable all of options ot [0 [0

®

[,
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Generate eMMC Single Image
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eMMC Physical Partitions

* According to eMMC standard 5.1 section 6.2.1, eMMC devices have the following physical

partitions

* In MTK's platforms, we use boot area
partition 1 & user data area (UDA) only.

 BL2is placed at boot partition 1,
and the rest is at UDA.
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6.2.1 General

The default area of the memory device consists of a User Data Area to store data, two possible boot area
partitions for booting (see 6.3.2) and the Replay Protected Memory Block Area Partition (see 6.6.22) to

manage data in an authenticated and replay protected manner. The memory configuration initially consists

(before any partitioning operation) of the User Data Area and RPMB Area Partitions and Boot Area
Partitions (whose dimensions and technology features are defined by the memory manufacturer).

User Data Area

Boot Area Partition 1

3
~
N

Boot Area Partition 2 R

N

0x00000000

Size as multiple of
128 KB
RPMB Partition -

-

0=0000

Device Size — 1

Figure 14 — e*MMC memory organization at time zero
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MT7981 eMMC Partition Layout

* Boot partition 1: BL2

* UDA:
The flash partition layout define at
atf/tools/dev/gpt_editor/example/mt7981-emmc.json
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4GB Flash
ox0
GPT
0x4400
oxa
Uboot Env
0x480000
Factory (RF)
0x6
FIP
0x880000
Kernel
0x28
RootFS
0x12
OXFFFFFFFF

17KB

512KB

2MB

2MB

32MB

256MB
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MT7981 eMMC Partition Layout

* For Programmer need to prepare bl2.img for boot partition 1 and mt7981-eMMC-single-
image.bin for UDA.

* mt7981-eMMC-single-image.bin is includes,
- GPT(GPT_EMMC)
—  FIP (fip.bin)

—  firmware (kernel image, openwrt-mediatek-mt7981-xxxxxx.bin)
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bl2.img
—  Please refer to MT7981_Build_SOP_xxx.pdf application note.

fip.bin
—  Please refer to MT7981_Build_SOP_xxx.pdf application note.
*Note
kernal_image If you want to customize partition layout,
please modify the setting in 2 files:
—  Please refer to MT7981_Build_SOP_xxx.pdf application note. «  atf/tools/dev/gpt_editor/example/mt79
81-emmc.json
GPT EMMC e atf/tools/dev/single_img_wrapper/partit
- ions/emmc-default.yml

—  cd atf/tools/dev/gpt_editor
—  python mtk_gpt.py --i example/mt7981-emmc.json --o GPT_EMMC

mk_image.sh

— In ATF folder, i.e. atf/tools/dev/single_img_wrapper/mk_image.sh
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* Put all those files under the same folder,
- GPT_EMMC
—  fip.bin

—  kernal_image, e.g. OF_openwrt-mediatek-mt7981-mt7981-emmc-rfb-squashfs-sysupgrade-
Xxxx.bin

— mk_image.sh
*  Run mk_image.sh

—  CMD:~/#> ./mk_image.sh -p <CHIP Name> -d <Flash Type> -g <GPT table> -f <fip.bin> -k <Kernel
image>

—  For example:
CMD:~/#> ./mk_image.sh -p mt7981abd -d emmc -g GPT_EMMC -f fip.bin -k OF_openwrt-
mediatek-mt7981-mt7981-emmc-rfb-squashfs-sysupgrade-xxxx.bin

Note: If you are using mt7981a/7981b/7981d then use mt7981abd as <CHIP Name>

* The single image “mt7981-eMMC-single-image.bin” generated in the same folder.
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How to Program Single Image by Programmer
The example of ALL-300G programmer

e Select eMMC flash type,

% ALL-300G == ] X
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Eile ProgramDrivers Utility Help

De e @ Search Device O Select Manufacturer
L

Part Number:| |BG
Manufacturer Part Number HEAD N
ALTERA EPM1270F256(FBGA256) UHD-EPM2210-BG256
ALTERA 5M2210ZF256(FBGA256) UHD-EPM2210-BG256
ALTERA 5M160ZM68(MBGA68) UHD- 5M160ZM-BG68
ALTERA 5M1270ZF256(FBGA256) UHD-EPM2210-BG256
ATMEL ATSAME70Q21A-CN(LFBGA-144) UHD-SAME70Q-BG144
ATMEL ATSAME70N19A-CN(TFBGA-100) UHD-SAME70N-BG100 M c 4. 5 9 use BG 153 256G VCCQ3.3V
ATMEL ATSAM4S8CA-CU(TFBGA-100) UHD-SAM4S-BG100 - -
eMMC_Generic BG221 128G D

|eMMC_Generic BG153_256G_VCCQ33V U};D-eMMC—BG153 MC5.1 9 use BG153_256G_VCCQ1.8V
[SMMCGenerc BOT0-2060VOCQ1 8V [4—— GRD<MMC 86153
eI D s]%

_Generic B & UHD-eMMC-BG153
eMMC_Generic BG153_128G UHD-eMMC-BG153
<
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How to Program Single Image by Programmer
The example of ALL-300G programmer

* Load image,
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% ALL-300G - v1.0.0.55 — o X
File Functions Programmer Status  Option

= = = > = = -
LE"_‘ Read l‘E‘;i_ Erase li";% Blank ls;\, Program ls';g Verify |& 2. Auto |

Manufacturer : | eMMC_Generic Total Checksum : 66D5B7F9

Device : [BG153_256G_VCCQ3.3V /j_\ S mt7981'EIVIIWIC'SlngIb'image-bin
-

Size : 238560 MByte

DriverVersion: | 1 .| 0 .| 4 .| 20 Checksum : 660D2047

HEAD : [UHD-eMMC-BG153 User Data CRC16/32: 03AC/576C7C1F
File name : D:\01.%RF9

ekiCBO2 ot

Boot Size : 32 MByte

~

WP. Grp Size : 1 MByte 1SSS_eMMC_7531\rfbt\binaryiflash
Total ENH Size : 74944 MByte L
Device Density : 238560 MByte ENStartite— i Syt
2 EHN Size : | OQ; ~ 1MByte = OMByte
Support Head by:
1. UHD-eMMC-BG153 Checksum : 00C897B2 E] B
2. UHD-eMMC-BG153-Z Boot 1 CRC16/32: 8CE2/89CA1DSE =y
File name : D:\01.38P9
tasklICB\02.projects\mt76

\SSS_eMMC_7531\rfb1\bi
nary\preloader_evb7622_
$4 foremme.bin

e bi2lim
Boot 2 CRC16/32: —1— g g

File name : N/A

DE“"‘;:‘: | 0E|"1MByte = OMByte %

Partition 1 Checksum : -
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How to Program Single Image by Programmer
The example of ALL-300G programmer

* Configure EXT_CSD register

Extended CSD register setting X
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[ WR_REL_SET [167]

Bit[0] Bit[1]: Bit[2] : Bit[3]: Bit[4] : \
& User Data % Partition 1 & Partition 2 & Partition 3 %] Partition 4

I [ PARTITION_CONFIG [179) ox a8 | ° eXt_CSd[162] =0x01
D oot o ot e T "\ »  ext_csd[167] = Ox1F

o e
I [] BOOT_BUS_CONDITIONS [177] o o e ° ext csd[177] = 0x00
(] BOOT_WP [173] o o /\ —_
[ USER_WP [171] o o ] ° ext_CSd [179] = 0x48
[ FW_CONFIG [169] P
[] BKOPS_EN [163] o« o ]
I [ RST_n_FUNCTION [162] 0x
[] SEC_BAD_BLK_MGMNT [134] o |0
[] EXT_PARTITIONS_ATTRIBUTE [53:52] o o]

PARTITION_SETTING_COMPLETED [155]
@ Auto set PARTITION_SETTING_COMPLETED

O Manual set PARTITION_SETTING_COMPLETED = o o

Production State Awareness (PSA)

PRE_LOADING_DATA_SIZE [25:22) o o ]

PRODUCTION_STATE_AWARENESS [133] |Disable bt
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How to Program Single Image by Programmer
The example of ALL-300G programmer
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* Start program,

Auto X

Manufacturer : ‘eMMC_Generic Total Checksum : |66D5B7F9
Device : ‘ BG153_256G_VCCQ3.3V

____fems | Programmer

ChECk - Short Test ‘ Socket # Counter .
@D 2 conae B I rrrrrrrrre o
Q)| - wer U e O O
B)| @ e BT [ ([T rrrrrrrre o
s o o O O
H Blenk | sl ol ol o o o
@)| - exeso s | sl v A O
®)| & rrowamiven B ([T rrrrrrrrrrrre o
el 1 o o e O
Total: [ 0 [ 0

m MediaTek Proprietary and Confidential. © 2021 MediaTek Inc. All rights reserved. 2



9
MediaTek Proprietary and Confidential ‘O

© 2021 MediaTek Inc. All rights reserved. The term “MediaTek” refersto MediaTek Inc. and/or its affiliates. l

This document has been prepared solely for informational purposes. The content herein is made available to a restricted number of clients or partners, for internal ﬁ ‘
use, pursuantto a license agreement or any other applicable agreement and subject to this notice. THIS DOCUMENT AND ANY ORAL INFORMATION PROVIDED BY O \
MEDIATEK IN CONNECTION WITH THIS DOCUMENT (COLLECTIVELY THIS “DOCUMENT”), IF ANY, ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND,

WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE. MEDIATEK DOES NOT WARRANT OR MAKE ANY REPRESENTATIONS OR GUARANTEE REGARDING THE

USE OR THE RESULT OF THE USE OF THIS DOCUMENT IN TERMS OF CORRECTNESS, ACCURACY, TIMELINESS, RELIABILITY, OR OTHERWISE. MEDIATEK SPECIFICALLY O

DISCLAIMS ALL WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE AND ANY WARRANTIES ARISING OUT OF

COURSE OF PERFORMANCE, COURSE OF DEALING OR USAGE OF TRADE. This Document must be held in strict confidence and may not be communicated, O
reproduced, distributed or disclosed to any third party or to any other person, or being referred to publicly, in whole or in part at any time except with MediaTek’s O

prior written consent, which MediaTek reserves the right to deny for any reason. You agree to indemnify MediaTek for any loss or damages suffered by MediaTek

for your unauthorized use or disclosure of this Document, in whole or in‘part. If you are not the intended recipient of this document, please delete and destroy all

copies immediately.



everyday genius



