SXOS and atmosphere sharing emunand +
android 10 accessing FAT32

Document version: 1.0 - 04/27/2021 (A) /Il First version.

Document version: 1.1 - 04/27/2021 (A) /I Changed backing up and restoring procedures.
// Added Tools & Software: section before Steps:
section and removed Tools: section at the end.

I/l Fixed credits.

Introduction:

In a GBATemp thread | started ( the tutorial Quickest ( | think ) way to convert Atmosphere style
microsd+emunand to SXOS style microsd+emunand ), fellow user lordelan explained the
problems leading to the impossibility of having SXOS and atmosphere share the same
emunand when using them on a switch which also has android 10 installed.

Basically, the problem is the combination of these three facts:

- android 10 requires a GPT partition layout, which uses sectors 1,2,... to describe the
partitions.

- SXOS hidden partition style emunand is stored in the fixed sectors 1 ( TX NAND mark )
and starting on sector 2 ( actual emunand contents ).

- Atmosphere can describe SXOS hidden partition style emunands and use them, but it
needs the contents to be contiguous and it doesn’t support referencing a file based
SXOS emunand ( of course some modifications to atmosphere could give this support
and maybe some FAT32 file descriptor trickery would also do the trick, but that would be
more work, | think ).

So, the trick that turned out to be possible was: what if...

- We create an SXOS file based style emunand STRUCTURE and arrange file data in the
FAT32 partition so that the file entries are describing data for each file, yes, as it would
be the case for a file based SXOS emunand, BUT we also make sure that data is
contiguous on disk.



- We create a hekate+atmosphere emummoc.ini to use a hidden partition style emunand
that uses sector=<sector where the “Ordered and Contiguous” file based SXOS
emunand contents start>.

And, after some research and testing, we got it working :)

Tools & Software :

EmuTool https://github.com/TheyKilledKenny/Emutool/releases

HDD Raw Copy Tool https://hddguru.com/software/HDD-Raw-Copy-Tool/
Minitool Partition Wizard Free https://www.partitionwizard.com/download.html
Active @ Disk Editor htips://www.disk-editor.org/index.html

SX OS 3.1.0 and SX GEAR 1.1 https://sx.xecuter.com/ ( or elsewhere )
hekate https://github.com/CT r/hek

Atmosphére https://github.com/Atmosphere-NX/Atmosphere/releases
switchroot android 10

https://forum.xda-developers.com/t/rom-unofficial-switchroot-android-10.4229761/

Steps:

1. Creating a backup of your previous emunand and files ( optional ):
- Power off the switch, extract the SD card and put it on the PC.
- Start EmuTools:

- Choose your current emunand type in Select Source and select the drive or
partition where your emunand is stored.

- Choose SXOS File in Select Target and select the <destination folder where you
want the backup to be stored>.

- Click start and wait until the transfer is complete.

- Close EmuTool and copy the Nintendo contents from SD:\Emutendo\ or
SD:\emuMMC\HPEO\Nintendo\ to the <folder you want the backup to be stored>.


https://github.com/TheyKilledKenny/Emutool/releases
https://hddguru.com/software/HDD-Raw-Copy-Tool/
https://www.partitionwizard.com/download.html
https://www.disk-editor.org/index.html
https://sx.xecuter.com/
https://github.com/CTCaer/hekate/releases
https://github.com/Atmosphere-NX/Atmosphere/releases
https://forum.xda-developers.com/t/rom-unofficial-switchroot-android-10.4229761/

2. Partitioning and installing Android and/or Linux ( optional, if you don’t have it
already ):

Prepare SD with hekate files and Android an/or Linux install files
Boot hekate and enter its boot menu ( maintain Vol- pressed when booting ).
Go to Tools > Partition SD Card:

- Create Android and/or Linux space; you don’t need emunand space, at least for
the shared emunand that we will be creating, this emunand will reside into the
FAT32 partition. NOTE: It seems that the amount of space you set for Android is
not honoured, it seems 4 extra GB are added. If you choose, for example, a
16GB space, it creates a 20GB space instead. So you can subtract 4GB to the
amount you want and use that number. Not that this is important at all, consider
this a small bonus.

- Flash Android and/or Linux.

Complete installation of Android and/or Linux in TWRP, etc.

3. Creating the “Ordered and Contiguous” file based SXOS emunand:

Power off the switch, extract the SD card and put it on the PC.
Start Minitool Partition Wizard:

- Select the FAT32 partition on the SD card and format it as FAT32 and 32KB
Cluster size.

- Apply changes.
Close Minitool Partition Wizard.
Put *ONLY* SXOS 3.1.0 boot.dat file and your license.dat on the root of the SD card.
Unmount the SD card and insert it in the switch.
Power the switch on to enter SXOS boot menu ( maintain Vol+ pressed when booting ).

Go to Options > EmuNAND > Create EmuNAND and choose files on microSD.



e NOTE: Formatting and using only the minimal files when creating this file based SXOS
emunand is vital. | have done some testing here and the risk of getting a physically
non-contiguous file set is way bigger ( almost certain ) when not using a
clean/’unoperated” FAT32 partition. While we don’t have a program to create this or
rearrange these files on the partition we must do this this way.

4. Obtaining the starting physical sector number for BOOTO0.bin ( and, thus, the
starting physical sector number for the whole file based SXOS emunand ) and
confirming it is “Ordered and Contiguous”:

- Power off the switch, extract the SD card and put it on the PC.

- Start Active @ Disk Editor:

= Active@ Disk Editor [Freeware]

Active @) Disk Editor

Version 7.0.19

Here are some commonly used actions when working with Active@ Disk Editor on a regular basis.

Getting Started

Support [ Open Disk
" 2| Open Device, Partition or Volume in Disk
& cditor

Version Info

Open File

QV Open file from Volume in Disk Editor.

pen Disk Image...

o
k’ B Open Disk Image as a virtual disk in
’g Recovery Explorer.

L, Explore My Computer
[l start File Browser to have an access to local

disks, partitions and files.
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- Click on Close if the initial window appears ( optionally uncheck the Show this
view on startup checkbox so that it doesn’t bother you anymore ).

- Obtaining the <logical offset of BOOT0.BIN>:



= Active@ Disk Editor [Freeware] - x

File Actions View Window Help

i Add Disk Image % Refresh

Inspect File Record

i View w  Filter by: B v =

1 Name Size  Datecreated Date modified Date accessed Attributes | ID Parent ID
< @# PhysicalDrive0 BOOTOBIN 4.00 MB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 64 64
% Local Disk (C) BOOTTBIN 4.00 MB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 9% 64
R Recover full00.bin 400 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 128 64
@ NO NAME 2 full01bin 400 GB 2/7/2106 7:28 AM  2/7/2106 7:28 AM 2/7/2106 728 AM A 192 64
fullO2bin 400 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 256 64
full03bin  4.00 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 7:28 AM A 320 64
3 VT SXOS fullO4bin 400 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 384 64
4 fullOS.bin 400 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 448 64
£ System Volume Information full06bin 400 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 512 64
full07bin 112 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 728 AM A 576 64

EMUNAND; File folder

% = w00 WFEAE pAEEE 22N B

- (1) Click on My Computer tab.

- (2) Select and unfold ( double click ) the PhysicalDrive# corresponding to the SD
card ( you will know which one because of the icon, which is shown as a small
USB drive, and also because you will see SWITCH SD partition into it ).

- (3) Select and unfold the SWITCH SD partition.

- Navigate to SXOS (4) > Emunand (5) and make sure you see those files on the
right panel.



ctive@ Disk Editor [Freeware]

File Actions View Window Help

pen in Disk Editor

s =, -
‘vﬁ- Add Disk Image g Refresh | aag | File Preview

) Inspect ile Record

[E view v  Filter by B Giv =
v W) My Computer Name Size  Date created Date modified Date accessed Attributes | 1D Parent ID

~ @8 PhysicalDrived ([T EC0T0B Ji00 e 27772106 7:26 A 2/7/2106 728 AM_2/7/2106 728 AM_A 64 64
> @ Local Disk (C) 1 T BOOTTETS File Preview {AM 2/7/2106 728 AM A % 64
> @ Recovery (1 JAM 2/7/2106 728 AM A 128 64
>R ME (2:) VAM 2/7/2106 7:28 AM A 192 64
v & PhysicalDrivel 0 qu,OZ.b@ T Ehk JAM 2/7/2106 728 AM A 256 64
v & SWITCHSD (D) 3 10351 @ properties = JAM 2/7/2106 728 AM A 320 64
v B sxos ) 04 b . S AM 2/7/2106 728 AM A 384 64
@ [ fullOSbin 400 GB 2/7/2106 :28 AM  2/7/2106 728 AM 2/7/2106 7:28 AM A 448 64
D System Volume Information ] full06.bin  4.00 GB 2/7/2106 7:28 AM 2/7/2106 7:28 AM 2/7/2106 7:28 AM A 512 64
[ full07.bin 112 GB 2/7/2106 728 AM 2/1/2106 728 AM 2/7/2106 728 AM A 576 64
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- (1) Right click on BOOTO0.BIN and (2) choose Inspect File Record.

: Active@ Disk Editor [Freeware]

File Edit Navigate View Window Help

B ﬂ« E @ a3 ) 12:30 AM

4/26/2021

]

Templates 8 x m My Computer x SWITCH SD (D:) - Volume X
FATDirectory Entry |2 & O 17e08:040 & £D8:040 | & E — @ - — @Fmd “Nawgm
Name Offset  Value —
« Short entry (BOOTO.BIN) 000 view + |[Al asci  [U] Unicode <] Browse File Records - Open Fil
File name 000 BOOTO offset 00 01 02 03 04 05 06 07 08 09 OA OB 0C OD OF OF
File extension 008 BIN 0002FDAFFO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
> Attributes 008 0x20 0002FDB000 2E 20 20 20 20 20 20 20 20 20 20 10 00 00 00 00
(reserved) ooc 24 0002FDB010 00 00 00 00 00 00 00 00 00 00 C2 02 00 00 00 00
Created time refinementin.. 00D 0 0002FDB020 2E 2E 20 20 20 20 20 20 20 20 20 10 00 00 00 00
Created date/time 00E 0002FDB030 00 00 00 00 00 00 00 00 00 00 C1 02 00 00 00 00
Last access date 012 0002FDB040 2 4F 4F 54 30 20 20 20 42 49 4E 20 18 00 00 00
First cluster (high word) 0140 0002FDB050 ’Eo 00 00 00 00 00 00 00 00 00 C3 02 00 00 40 00
Modified date/time 016 0002FDB060 42 4F 4F 54 31 20 20 20 42 49 4E 20 18 00 00 00
First cluster (low word) 01A 0002FDB070 00 00 00 00 00 00 00 00 00 00 43 03 00 00 40 00
File size 01C_[4194304 0002FDB08O 41 66 00 75 00 6C 00 6C 00 2E 00 OF 00 B4 30 00
0002FDB090 30 00 2E 00 62 00 69 00  6E 00 00 00 00 00 FF FF
0002FDBOAO 46 55 4C 4C 30 30 7E 31 42 49 4E 20 00 00 00 00
0002FDBOBO 00 00 00 00 00 00 00 00 00 00 C3 03 00 00 FE FF
0002FDBOCO 41 66 00 75 00 6C 00 6C 00 2E 00 OF 00 6C 30 00
0002FDBODO 31 00 2E 00 62 00 69 00  6E 00 00 00 00 00 FF FF
0002FDBOEO 46 55 4C 4C 30 31 7E 31 42 49 4E 20 00 00 00 00
0002FDBOFO 00 00 00 00 02 00 00 00 00 00 BF 03 00 00 FE FF
0002FDB100 41 66 00 75 00 6C 00 6C 00 2E 00 OF 00 64 30 00
0002FDB110 32 00 2E 00 62 00 69 00  6E 00 00 00 00 00 FF FF
0002FDB120 46 55 4C 4C 30 32 TE 31 42 49 4E 20 00 00 00 00
0002FDB130 00 00 00 00 04 00 00 00 00 00 BB 03 00 00 FE FF
0002FDB140 41 66 00 75 00 6C 00 6C 00 2E 00 OF 00 BC 30 00
Sector: 98,008 (0x17ED8) Offset: ‘50,180,160 (0x2FDB040) ‘Read Only
& w n %" € O 9 F A BRESRM 22N O

- Click on the blue underlined number in the Value column of the First Cluster (low

word) row on the left panel.



2 Active@® Disk Editor [Freeware] - 5 x

File Edit Navigate View Window Help

Templates 5 x| M) vy computer X £ SW ) (D) - V x
= ] '
FAT Directory Entry b [} r ¥ 17eps0d0 | S 4 E Save w@ Back %Nawgate - ) @Ed\(BoolRecords
Name Offset | Value — =
« Short entry (BOOTO.BIN) 000 Fview » | [A] asci  [U] Unicode ] Browse File Records
File name 000  BOOTO offset 00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF ASCTI
File extension 008 BIN 0002FE2FBO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | evuevuevnennnns ~
Attributes 008 0x20 0002FE2FCO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +evuernevnevnnn.
(reserved) 00c 24 0002FE2FDO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +evueuneuneennnn
Created time refinementin.. 00D 0 0002FE2FEQ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Created date/time 00E 0002FE2FFO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Last access date 012 0002FE3000 Eo 02 00 00 0F 0E 00 00 00 00 00 00 00 00 00 00
First cluster (igh word) 0140 0002FE3010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Modified date/time 016 0002FE3020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
File size 1€ _|4194304 0002FE3040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE3090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30B0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0002FE30F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +evuernevnennnn.
0002FE3100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +evuevnevnennnn.
v
Sector 98,072 (0x17F18)  Offset: | 50,212,864 (0x2FE3000) |Read Only
= 1233 AM
% v A e € 92 RER BAEBTD Y =]

4/26/2021

- Take note of and save the hexadecimal number ( make sure the Offset column
on the right panel is in hexadecimal mode, you will see alphabet letters in the
column if that’s the case and you won’t see any alphabet letter if the column is in
decimal mode; you can change mode by clicking anywhere in this column ) just
next to the cursor ( the small vertical blue rectangle ). We will be referring to this
number ( value 0x0002FE3000 in this example ) as <logical offset of
BOOTO.BIN>.

- Obtaining the <physical offset of FAT32 partition>:



i Active@ Disk Editor [Freeware] - 5 x

File Actions View Window Help

Fi uter X 1 SWITCH SD (D) - Volume X
i Add Disk Image % Refresh

Open in Disk Editor

iew w  Filter by B v 2
v W) My Computer Name Status  Type  File System  Volume Name Total Size First Sector  Total Sectors  Serial Number | Date Formatted
v @ PhysicalDrive0 &P SWITCHSD (D) Ready Volume FAT32 SWITCH SD 103 GB 32768 216760280 5499-A1F0  Friday, April 25, 2081 6:10:42 PM
% Local Disk (C)

V@ Physic P4
v & SWITCt &g Partition Table...

o S
@ e Ope!
) Syste

isk Editor  Ctrl+H

(&\ Properties F4

Removable Disk: PhysicalDrive1, Status: Ready, Initialized, (119 GB]

W € TR P A BABBEN M O

4/26/2021

- (1) Click on My Computer tab.
- (2) Select the PhysicalDrive# corresponding to the SD card ( the same you used
before ), right click on it and (3) choose Open in Disk Editor.

= Active® Disk Editor [Freeware] - x

File Edit Navigate View Window Help

Templates 5 x| M) mycomputer X |[E] SWITCHSD (D) - Volume X | = PhysicalDrivel - Removable Disk X
Master Boot Record | ¥/ /5y 4 o000 | & 0000 | J# E Save € rward Edit t..'{? Find %Nawgate ) Go to Offset -
Name Offset  Value — 4 2t
Bootstrap code 000 00 000000 000000 000000000000 00... | L3 View v [[AJascil [u] unicode
Disk serial number 188 DCFD AB D5 Offset 00 01 02 03 04 05 06 07 8 09 OA OB 0OC 0D OE OF ASCII
(reserved) 18C 0000 0000000000 [8o 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| Fevvvvvsrvonnns ~
v Partition 1 (J¥eS, 103 GB) 1BE 0000000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | [revesvnruneennn.
Active partition flag (80 = .. 1BE  0x00 0000000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | [+evneuneunennen.
Start head 1BF 10 0000000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | [+evueuneunennen.
Start sector (bits 0-5), cylin..  1C0 0x09 0000000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | [+evueuueunennen.
Start cylinder (lower 8 bits) | 1C1 | 0x02 0000000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | eueeuueeueennns
File system ID 12 |ox07 0000000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| [reeueeeuenennn.
End head 163|254 0000000070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | [+evueuneunennen.
End sector (bits 0-5), cylind... _1C4_ OxFF 0000000080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| | |veevuuerunnnnnn.
End cylinder (lower 8 bits) 0000000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| |-eeuvuuneeeennns
First sector 00000000A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
hrE:Lth;lﬂd) 0000000080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
partition 3 (Unased) 00000000C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Partition 4 (Unused) 00000000D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Signature (55 AA) prea P 00000000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000140 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000000150 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
v
Sector: 0 (0x( Bootstrap code 0(0x0) |Read Only
= Ls WO @ a S E BREGDW 2EM O

4/26/2021

- Click on the blue underlined number in the Value column of the First sector row
on the left panel ( in the unfolded Partition#, it should already be unfolded for you



and should be Partition 1; also, don’t get confused by that NTFS text | dashed
with the red X, that is a bug og Active @ Disk Editor, it seems, the partition is a
FAT32 partition as we already know ).

= Active®@ Disk Editor [Freeware] N x

File Edit Navigate View Window Help

Templates & x| M) mycomputer X |[E] swITcH D (D) - Volume X [ PhysicalD: emovable Disk X
NTFsBootsecor |9 @ | B 5000000 | B o 1 [ e Y ece i CPrnd QB oot ) Go'toOffset -
Name Offset  Value Copy Value X >
IMP instruction 000 EB5890 000000 view v [[a] ascn U] unicode
OEM ID 003 MSWIN4.1 Offset 00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF
v BIOS Parameter Block 008 0000FFFFBO 00 00 00 00 00 00 10 16 00 00 00 00 90 00 00 00 ~
Bytes per sector 008 512 0 0000FFFFCO 80 20 04 00 00 86 20 01 00 02 00 CO 00 00 00 90
Sectors per cluster 00D 64 0 0000FFFFDO 81 24 27 02 00 00 00 00 04 00 02 81 80 40 02 80
Reserved sectors 00E 32 0 0000FFFFEQ 00 05 10 20 00 03 00 00 00 00 21 81 02 10 00 01
(always zero) 010 020000 000000 0000FFFFFO 04 0A 00 00 80 02 00 01 00 52 07 40 00 00 83 84
(unused) 013 10000 0000 (C001000000) | [gB 58 90|[4D 53 57 49 4E 34 2E 31][00 02 40 20 00
Media descriptor 015|248 0 0001000010 02 00 00 00 00 F8 00 00 3F 00 FF 00 00 80 00 00
(unused) 016_|0000 0000 0001000020 00 80 EB 0C 5C 67 00 00 00 00 00 00 02 00 00 00
Sectors per track 018163 0 0001000030 01 00 06 00 00 00 00 00 00 00 00 00 00 00 00 00
Number of heads O1A_|255 0 0001000040 80 00 29 FO Al 99 54 53 57 49 54 43 48 20 53 44 | ..)d;.TSWITCH SD
Hidden sectors oic_ 32,768 0 0001000050 20 20 46 41/[54 33 32 20 20 20 33 C9 8E D1 BC F4 FAT32 3E.0049
(unused) 020 0080 EBOC 00 00 00 00 oty .
Camture o1 Toc 700 To0 000060 0001000060 75 6 CL GE D9 BD 00 7C 88 4E 02 8A 56 40 B4 08| | [[£.Ub.|.N..Ve",
o soctore 028 850993450 0001000070 CD 13 73 05 B9 FF FF 8A F1 66 OF B6 C6 40 66 OF| | f.5.'yy.Af.9REE.
SMFT cluster number o0 |2 o 0001000080 B6 D1 80 E2 3F F7 E2 86 CD CO ED 06 41 66 OF B7|| AN.a?+a.fAL.Af. |
SMFTMire cluster nomber | 038 |0 0 0001000090 CO 66 F7 EL 66 89 46 F& 83 75 16 00 75 38 83 TE| | Bf+4f.Fo.~..u8.
Clusters per File Record Se.. | 040 | 4029,2189... |0 0001000040 2A 00 77 32 66 8B 46 1C 66 83 CO OC BB 00 80 BY|| [*.w2f.F.f.A.»..}
Clusters per Index Block 044 | 1398053.2.. |0 0001000080 01 00 ES 2B 00 E9 48 03 A0 FA 7D B4 7D 8B FO AC| | |..&+.6H. a}’}.6
Volume serial number 043 | 5749 54 43..| 00 00 00 00 00 00 00 00 00010000C0O 84 CO 74 17 3C FF 74 09 B4 OE BB 07 00 CD 10 EB| | |.At.<¢t. .»..t.d
Checksum 050  1,095,1147.. 0 0001000000 EE A0 FB 7D EB E5 A0 F9 7D EB EO 98 CD 16 CD 19|| i a}&a ujea.f.t.
Bootstrap code 054 54333220.. 000000000000000000.. | 00010000EQ 66 60 66 3B 46 F8 OF 82 4A 00 66 6A 00 66 50 06| ||t £;Fp..J.£3.£P.
Signature (55 AA) FE 55AA 55 AA 00010000F0 53 66 68 10 00 01 00 80 7E 02 00 OF 85 20 00 B4||[Sfh..... e ]
0001000100 41 BB AA 55 8A 56 40 CD 13 OF 82 1C 00 81 FB 55| | A»*U.vef...... a
v
Sector: 32,768 (0x8000) Offset: | 16,777,216 (0x1000000) |Read Only
o s T R A A E BAEERW 200 O

- Take note of and save the hexadecimal number ( make sure the Offset column
on the right panel is in hexadecimal mode ) just next to the cursor ( the small
vertical blue rectangle ). We will be referring to this number ( value
0x0001000000 in this example ) as <physical offset of FAT32 partition>.

- Calculating <starting sector of BOOT0.bin>:
- <starting sector of BOOTO0.bin> =
( <physical offset of FAT32 partition> + <logical offset of
BOOTO0.BIN> ) / 0x0200
( 0x0001000000 + 0x0002FE3000 ) / 0x0200
0x0001FF18
- Confirming it is “Ordered and Contiguous” ( optional, very unprovable that the file set is

not “Ordered and Contiguous”, maybe do this only if the result of the whole process is
bad ):



e The steps done for obtaining <logical offset of BOOTO0.BIN> must be repeated
for all the files in SD:\SXOS\Emunand\, then the numbers must be subtracted

and the differences of the obtained numbers must be:

- From BOOTO0.BIN to BOO1.BIN:
- From BOOT1.BIN to full.00.bin:
- From full.00.bin to full.01.bin:

- From full.01.bin to full.02.bin:

- From full.02.bin to full.03.bin:

- From full.03.bin to full.04.bin:

- From full.04.bin to full.05.bin:

- From full.05.bin to full.06.bin:

- From full.06.bin to full.07.bin:

Anything not complying with this means the files are not “Ordered and
Contiguous” so you can’t use this file based SXOS emunand for atmosphere.

5. Adding hekate+atmosphere+sigpatches and describing file based SXOS
emunand at /SXOS/Emunand/ as a hidden partition based SXOS emunand in

emummec.ini:

- Add hetake, atmosphere and sigpatches files to the root of the FAT32 partition on the SD

card.

- Create the Emutendo folder on the root of the FAT32 partition on the SD card.

- Create the emuMMC folder on the root of the FAT32 partition on the SD card, create the

emummoc.ini into that folder and put this into it:

[emummc]
enabled=1

+0x0000400000

+0x0000400000

+0x00FFFEO000
+0x00FFFEO000
+0x00FFFEO000
+0x00FFFEO0000
+0x00FFFEO0000
+0x00FFFEO000
+0x00FFFEO000

sector=<starting sector of BOOTO0.bin, 0x0001FF18 in this example>

id=0x0000
nintendo_path=Emutendo

6. Restoring backup of your previous emunand and files ( optional but NOTE:
Needless to say this restore should only be done AFTER the file based SXOS

emunand creation is complete ):



e NOTE: at least for this step, use sx gear 1.1 boot.dat, not the normal 3.1.0 SXOS
boot.dat. This is vital since the normal boot.dat breaks some hardware initialization so, if
you chainload hekate from it, things like USB won’t work properly and we need the USB
functionality to create the emunand backup.

Boot hekate and enter its boot menu ( maintain Vol- pressed when booting ).

Go to Tool > USB Tools:

On the switch:

Press Read-Only ON button ( not drawn as a button but just text, but it is indeed
a button ) and make sure it says Read-Only OFF.

Press on emu RAW GPP ( BEWARE: DON'T PRESS eMMC RAW GPP, PRESS
emu RAW GPP ) button.

Connect the USB-C cable from the switch to the PC ( it may ask for a minimum
battery level so charge it enough if so ).

On the PC:

Open a command line window ( cmd.exe ) and navigate to the folder <where you
have your emunand backup stored>\sxos\emunand\
Create a single rawnand.bin file from full.xx.bin files:

copy /b full.00.bin+full.01.bin+full.02.bin+full.03.bin+full.04.bin+full.05.bin+full. 06.bin+full. 07 .bin
rawnand.bin

NOTE: this is a single line command, but it doesn't fit here. Here it is again in a smaller font:

copy /b full.00.bin+full.01.bin+full.02.bin+full.03.bin+full.04.bin+full.05.bin+full.06.bin+full.07.bin rawnand.bin

- Start HDD Raw Copy Tool:

Choose Source by double clicking the line starting with FILE and select <where
you have your emunand backup stored>\sxos\emunand\rawnand.bin file. The
same line will now appear as FILE RAW RAWNAND.bin. Then click on the
Continue >>> button.

Choose Target by clicking the line starting with USB hekate SD GPP. Then click
on the Continue >>> button.

Click the START button, wait for the transfer to complete and then close HDD
Raw Copy Tool.



- Disconnect the USB-C cable.
On the switch:
- Press the Close button ( if the emu RAW GPP mount window is still showing ).

- Ifitis not as OFF already, press Read-Only ON button ( not drawn as a button
but just text, but it is indeed a button ) and make sure it says Read-Only OFF.

- Press on BOOTO button that's next to emu RAW GPP ( BEWARE: DON'T
PRESS THE BOOTO THAT'S NEXT TO eMMC RAW GPP, PRESS THE BOOTO
THAT'S NEXT TO emu RAW GPP ) button.

- Connect the USB-C cable from the switch to the PC ( it may ask for a minimum
battery level so charge it enough if so ).

On the PC:
- Start HDD Raw Copy Tool:

- Choose Source by double clicking the line starting with FILE and select <where
you have your emunand backup stored>\sxos\emunand\boot0.bin file. The same
line will now appear as FILE RAW BOOTO.bin. Then click on the Continue >>>
button.

- Choose Target by clicking the line starting with USB hekate SD BOOTO. Then
click on the Continue >>> button.

- Click the START button, wait for the transfer to complete and then close HDD
Raw Copy Tool.

- Disconnect the USB-C cable.
On the switch:
- Press the Close button ( if the emuMMC BOOTO mount window is still showing ).

- Ifitis not as OFF already, press Read-Only ON button ( not drawn as a button
but just text, but it is indeed a button ) and make sure it says Read-Only OFF.

- Press on BOOT1 button that’s next to emu RAW GPP ( BEWARE: DON'T
PRESS THE BOOT1 THAT'S NEXT TO eMMC RAW GPP, PRESS THE BOOT1
THAT’'S NEXT TO emu RAW GPP ) button.



- Connect the USB-C cable from the switch to the PC ( it may ask for a minimum
battery level so charge it enough if so ).

On the PC:
- Start HDD Raw Copy Tool:
- Choose Source by double clicking the line starting with FILE and select <where
you have your emunand backup stored>\sxos\emunand\boot1.bin file. The same
line will now appear as FILE RAW BOOT1.bin. Then click on the Continue >>>

button.

- Choose Target by clicking the line starting with USB hekate SD BOOT1. Then
click on the Continue >>> button.

- Click the START button, wait for the transfer to complete and then close HDD
Raw Copy Tool.

- Disconnect the USB-C cable.
On the switch:
- Press the Close button ( if the emuMMC BOOT1 mount window is still showing ).

- Press the x Close button (it will not be drawn as a button but it is actually a
button ) on the upper right corner of the screen.

On the PC:

- Copy the Nintendo folder contents from <folder you where you saved the backup> to
/Emutendo/ on the SD card.

7. Fixing the Hybrid MBR partition info:
- Unmount the SD card and insert it in the switch.
- Boot hekate and enter its boot menu ( maintain Vol- pressed when booting ).

- Go to Tools > Partition SD Card > Fix Hybrid MBR. ( if you did step 6. you are already in
Tools section so just press Partition SD Card button and then press Fix Hybrid MBR ).



e NOTE: this is needed because we formatted the FAT32 partition after the partition layout
was created with hekate.

8. Enabling access to the FAT32 partition on Android ( optional but convenient ):
- If you haven't already, root the device with magisk.

- Go to magisk > settings icon at upper left corner > Mount Namespace Mode and choose
Global Namespace.

e From now on you can access the FAT32 partition at /mnt/vendor/factory/, either directly
or mounting that on boot or so ( tasker, some shell script,... ).

Steps for future backups and restores of your “Ordered and
Contiguous” emunand + “Nintendo files”:

A. Creating backups of your “Ordered and Contiguous” emunand + “Nintendo
files” ( optional ):

- Power off the switch, extract the SD card and put it on the PC.

- Copy the Emunand folder from the SXOS folder on the SD to the <folder you want the
backup to be stored>

- Copy the Emutendo folder on the SD card to the <folder you want the backup to be
stored>.

B. Restoring backups of your “Ordered and Contiguous” emunand + “Nintendo
files” ( optional ):

e NOTE: This is the exact same process as in step 6. Use that.
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