@)
@]
=z
=
O
m
=z
d
>
P
g)

y meouer 4
MT7986 Single Image SOP

2022/1/30

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



Document Revision History

@)
o
P
o
O
m
z
!
>
=
o

Revision Author (Optional) Description

1.0 2021-12-3 Micheal Su Official release

1.1 2022-1-13 Micheal Su Modify eMMC partition layout

1.2 2022-1-18 Jones Huang Add ALL-300G Flash Programmer example
1.3 2022-1-26 Micheal Su Add generate GPT_EMMC command

1.4 2022-1-30 Micheal Su Add for SPIM-NAND flash
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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 MT7986_Build_SOP_xxx.pdf application note.

fip.bin
—  Please refer to MT7986_Build_SOP_xxx.pdf application note.

kernal_image

—  Please refer to MT7986_Build_SOP_xxx.pdf application note.

 mk_image.sh

— In ATF folder, i.e. atf/tools/dev/single_img_wrapper/mk_image.sh
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How to Generate SPIM-NAND Single Image

* Put all those files under the same folder,
—  bl2.img
—  fip.bin

—  kernal_image, e.g. openwrt-mediatek-mt7986-mt7986a-ax6000-2500wan-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 mt7986a -d spim-nand -b bl2.img -f fip.bin -k openwrt-mediatek-
mt7986-mt7986a-ax6000-2500wan-spim-nand-rfb-squashfs-factory.bin

e The single image “mt7986a-spim-nand-20220126-single-image” generated in the same
folder.
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer

» Select SPI-NAND P/N (MXIC’s part as example)
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== ALL-200G

File Program Drivers  Utllity  Help

0 =50

|MXIC “** MX35LF1GE4AB-Z4x(WSON8-6"8)(disECC) *** UHD-SEEP-SN8C v|

O Search Device ® Select Manufacturer
“Must” choose MX35LF1GE4AB-Z4x(WSON& IS
“Do not” choose MX35LF1GE4AB-Z4x(WSON8-6*8)(enECC)

Manufacturer : |MXIC v|

Group : |NAND FLASH "|

Part Number : [\1x35| F1GE4AB-Z4x(WSONS6"8)(disEC v

MX30LF2G28AC-Tx(TSOP48) ]
MX30LF2G28SB-XKx(FBEGAGB3-9"11)
MX30LF2GEBAB-Tx(TSOP48)
MX30LF2GEBAB-XKx(VFBGAB3-9*11)
MX30LF4G18AC-Tx(TSOP48)
MX30LF4G18AC-XKx(FBGAG3-9*11)
MX30LF4G28SB-XKx(FEGAG3-9"11)

HEAD :

MX30UF4G1BAB-XKx(FBGAB3-9*11) V
b8 MX35LF 1GE4AB-24x(WS ONB-6°8)(disEQ

MX35LF1GE4AB-Z4x(WSONB-6'8)(enEC
MXB0LFBG18AC-XKx(FBGAG3-9*11)
MXBOLF3G28AB-XKx(FBGAG39*11) &
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer

@)
o
P
=
O
m
z
|

* Load image

=~ ALL-300G - ¥v1.0.0.55

Setup Files

Image File

ECC Builder: |None V‘ ECC Setting

Elock Cffset  Block Size File Name Delete 3
3 1 singleimage_7622_7531_snand_OFF111_ecc.ecc |14
Delete All
b635573E

[172C | 3E156452
o]

BCET4A48

e m FE45 | 34497697

< i | >

Partition Table

1=

Partition Count:

Mumber  Start Block End BElock  Used Block | Reguest Good Blocks
0 023 1n1 1 |

®
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer

* Setup for programming

~~ ALL-3006G - v1.0.0.55
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Eile

Functions T Status  Option

s =0} s: pragram

Drivr.r \-formation Program Data
Manufacturer : |MW Total Checksum : D31CA186

Device : |[MX35LF1GE4AB-Z4x(WSONE6" Format: |Skip Bad Block v @
Skip empty page
Driver Version : 1 . [1] . 0 .| 30

Image checksum: 9635573E
Image CRC16 /32 : 172C [ 3E166452

-+
" |

Buffer .
S
1G-bit Serial NAND Flash Memory Spare CRC16 /32 : FE45 [ 34497697
Page Size : (2048 + 64)Byte
Block Size : 64 Pages
Device Size : 1024 Blocks

HEAD : |UHD-SEEP-SNBC

Please use “Auto” to program SPI-NAND Flash

HEAD Description
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How to Program SPIM-NAND Single.Image by Programmer
The example of ALL-300G programmer

@)
o
P4
=
O
m
4
|
>
—
o

* Programming (check contact first)

X

Manufacturer : |MXIC Total Checksum : |D31CA186
Device : |MX35LF1GE4AEI-ZAx(WSONB-B‘B)(disECC)

_____tems | Programmer

— @ Site# Status 12 3 4 5 6 7 S::Ck:t#m 1M 12 13 14 15 16 Pa:sountel:ail
conct B fn fofofofofefofofo [ [ [ [0
ID Check B - (TR rrrr e [e

B (TP T IIIrrrrrrs re
M~ [T IIIrrrrrrs re
0 e v I O B
Sy—— [t

E— S| I o I O
. RO

Flash chip may not be contacted very well in the socket
So, please do the package contact check first. P L

Reset Counter
!
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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 : |MXIC Total Checksum : |[D31CA186

Device : [MX35LF1GE4AB-Z4x(WSON8-6'8)(disECC)
-

Short Test

Socket# Counter

@  plleoRlRpl [ [ [ [ s [o
o che B
o Y O O

P B
S A I B
e B
- P O

Total : 8 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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MT7986 eMMC Partition Layout

* Boot partition 1: BL2

* UDA:
The flash partition layout define at
atf/tools/dev/gpt_editor/example/mt7986-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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MT7986 eMMC Partition Layout

* For Programmer need to prepare bl2.img for boot partition 1 and mt7986-eMMC-single-
image.bin for UDA.

* mt7986-eMMC-single-image.bin is includes,
- GPT(GPT_EMMC)
—  FIP (fip.bin)

—  firmware (kernel image, openwrt-mediatek-mt7986-xxxxxx.bin)
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Prepare File for eMMC Single Image

bl2.img
—  Please refer to MT7986_Build_SOP_xxx.pdf application note.
e fip.bin
—  Please refer to MT7986_Build_SOP_xxx.pdf application note.
* kernal_image
—  Please refer to MT7986_Build_SOP_xxx.pdf application note.
* GPT_EMMC
—  cd atf/tools/dev/gpt_editor
—  python mtk_gpt.py --i example/mt7986-emmc.json --o GPT_EMMC
 mk_image.sh

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

W MediaTek Proprietary and Confidential. © 2021 MediaTek Inc. All rights reserved.
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* Put all those files under the same folder,
—  GPT_EMMC
—  fip.bin

—  kernal_image, e.g. openwrt-mediatek-mt7986-mt7986a-ax8400-2500wan-emmc-rfb-squashfs-
sysupgrade.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 mt7986a -d emmc -g GPT_EMMC -f fip.bin -k openwrt-mediatek-
mt7986-mt7986a-ax8400-2500wan-emmc-rfb-squashfs-sysupgrade.bin

* The single image “mt7986-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 @)
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 BOTB0-2060VOCa1 8V [4—— RD<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
File Functions Programmer Status  Option

LE::‘ Read ls::,, Erase li";; Blank ls;‘ Program IE}; Verify :~ Auto

Manufacturer : | eMMC_Generic Total Checksum : 66D5B7F9 =

Device : [BG153_256G_VCCQ3.3V fi S mt79_86'elgIIWIC'SlngIb'image-bin

Size : 238560 MByte

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

HEAD : [UHD-eMMC-BG153 User Data CRC16/32: 03AC576CTC1F =}

File name : D:\01.%RF9
e rcmrszzn |8

Boot Size : 32 MByte

WP, Grp Size : 1 MByte 1SSS_eMMC_7531\rfb1\binary\flash
Total ENH Size : 74944 MByte image_emmc.bin
a0 o Py | T Y
Device Density : 238560 MByte = T i Sptemmi Sy
2 EHN Size : OQ‘F ~ 1MByte = OMByte
Support Head by:
1. UHD-eMMC-BG153 Checksum : 00C897B2 @
2. UHD-eMMC-BG153-Z Boot 1 CRC16/32: 8CE2/89CA1DSE =V
File name : D:\01.ZEPY
taskiICB\02.projects\mt76
\SSS_eMMC_7531\rfb1\bi
nary\preloader_evb7622_
$4 foremme.bin
e bi2iim
DA [ =i 2\ ing
File name : N/A
(] Enhanced @
Size: | 0" 1MByte = OMByte r—l
Partition 1 Checksum : - u %
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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

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 rrrrrrrrrrrre o
Q)| - wer WM ([T rrrrrrrrre o
B)| @ e BT T[T rrrrrr e o
sl o I o O O
H Blenk |l ol ol o o e o
@)| - exeso s | s v 1 O O
®)| & rrowamiven B ([T rrrrrrrrrrrre o
el o ] o
Total: [ 0 [ 0
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