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מ״׋ע

儖仼ׇ磆☭׾׌꧅㯸鰭傴˟
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מ״׋ע

SHARP Brain
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מ״׋ע

؅氦辐ء٤ؔط٭َס Linux ך⚡ס萴䣆ס2020䇗׾⸻
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מ״׋ע

⯥氦辐כغؕٚتס鋗◄ֿ䌃ךס׾ֵמءٞه

䏲ֽך鐆כׂדגַײ


☪仼ֿغؕٚتס催מ哧כ׾״׊䓙ַ׌ױ


Twitter #wakate2022 ך孱׌ױ׊
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SHARP Brain עכ



SHARP Brain עכ

SHARP Brain PW-SH1

攐䐶

˝ SHARP ֿ2008䇗מ氦㚞ג׊꧅㯸鰭傴غ٤ٚه

˝ Windows CE ؅䯋鬼2020䇗ס嚀牊ךױ

˝ CE ⺸ׄؓסٛو┉鼧ֿⳂׂ

˝ 舅⮆ג׊ٜؕق٤ؤך exe ׵Ⳃׂ

˝ 氦㚞䏲׃׌ Brain ؠشـ槡꣝ֿ 2ch ך䡗玮


Brain ךⳂׂ Windows CE ؓٛو

˝ 
٭ٔز٤ٚٛوؓ
˝ 
عنخ׳؅鐆 Wikipedia ך٤ؕٚن؛
˝ matplotlib

˝  ٭أٜٔ؟

˟לםלם
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SHARP Brain עכ ж ؘؓؗغ٭ـ 10

DRAM: LPDDR 128MB

eMMC: 8GB

SDס鈐䡡٬䨯䥁┘⺎


י׊מ⹿ׂ碛儢כז׵؅ Raspberry Pi ♏⮣  עי׊כ啶䡗סؘؓؗغ٭ـ
׋䚉גׄ♀؅٭ٛطشفכ LCD כغ٭ٍ٭؞

CPU: NXP i.MX283

ARM926EJ-S, armv5tej


454 MHz

LCD: 800x480 לם

SD: SDXC

䨯䥁⺎耆מعشٞت


:☽סא

յٜؾقزشذյ٭ٛطشف

澷妳٭ئ٤جꝧꝥ吾湳לם



SHARP Brain עכ ж 鲣䇗ס䡗冽

Linux ء٤ؔط٭َס

˝ 2020䇗 Linux מع٭هס䡗Ⱶ

˝  ׅ┕ה؅玮 "Brain Hackers" ؔطؼِٖؤ


嚀牊؅䦡㛻ع٭َئךⲃⱱס٭ف٤ْ
˝ Brain ⺸ׄג׊ّذت؜מ Debian סت٭ي 

Linux ٛعتؔظ Brainux ت٭؅ٛٛ

˝ OS ْؕי׊غ٭٤ٞؗر؅ة٭ SD מغ٭؜傴

מֹ׻׾׎־Linux ֿⳂ ך Brain ךׄד׳鱮׀
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Brainux / Brain Hackers ٞإ



SHARP Brain עכ


׵י׀ךֿء٤ؔط٭َ

גזֵל׮㸓עכ׆׾ַי׊墦׽׷דױ

ցכ׆׾׌ٜ٭عت٤ؕ׀傴┕ך Linux ؅ րWindowsֿח1סא
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SHARP Brain עכ ж SD כ eMMC 13


ֿגַי׊㱭䡗ע䣆嫎ց׌׆؅颯 Linux ׼־غ٭؜ րSDכ銧ֹמ塜澬׽׻
ր儖⛮⫂鼧ס eMMC ׾׌ٜ٭عت٤ؕמ䣆嫎ցֿ儔浓䣆גזד

SD: SDXC

䨯䥁⺎耆מعشٞت

eMMC: 8GB

SDס鈐䡡٬䨯䥁┘⺎ ❌



SHARP Brain עכ ж SD כ eMMC

˝ SD ة٭ٝعت׵׽׻䓪耆ֿ┕ֿ׾

˝ SD ֿعشٞت舅榺׾ֻ✳מ


SD סعشٞت孨榫❆

˝ SDIO י׊מ Wi-Fi ؅ٜء٤غ䫘禈


˝ ⶡ⛮ך䤗鸵ֿ鵟יַיז Linux mainline ٚغמ

׾ֵֿٜ٭ٖةٓ SDIO Wi-Fi ׾ֵֿفؕ

˝ GPIO י׊מ♳䙫ס㍑饟؅䫘禈

˝ غ٭ꝧ氦ٍ׷ע׵

eMMC מ Linux ֿ⪌כ׾⛰ֿ㭕־סַ׊
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SHARP Brain עכ ж SD כ eMMC

Brain 儖⛮מ Linux י׊ٜ٭عت؅ؕ٤ 
硾抅׾ג Linux ֹُ׻׊מ٤ب


Good-bye, WindowsGood-bye, ꧅㯸鰭傴
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eMMC ׼־ Linux ؅颯מ״ג׌׆䑒釐ס׵ם



eMMC ׼־ Linux ؅颯מ״ג׌׆䑒釐ס׵ם

꧅嶎ֿ䤷⪌ע٭ذ٭ٖم٤ؤג׿׈

րع٭هցַֹכ鷨爊؅鵟؅ؘؓؗغ٭ـי׋⮣僿⴫׊


׾׌؅⤓嶖׌־؅Ⳃؘؓؗعنخ
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eMMC ׼־ Linux ؅颯מ״ג׌׆䑒釐ס׵ם 18

Brain ס꧅嶎כ׾׿⪋؅յַׂס־חր٭ر٭ٞع٭هցיז׻מ 
׾׌Windows CE ֿ颯Ⳃ י׿车؂ֿع٭ه



eMMC ׼־ Linux ؅颯מ״ג׌׆䑒釐ס׵ם 19

꧅嶎ֿ⪌גז渆ꝴֿّطتب׼־颯Ⳃ׊磙סךױ׾؂孱ש⽛כت٤آ٭بع٭ه؅׿


泡䏲عشجٛ
׽ױ㡎סי׬׌

Windows CE ؅ 
ײ磝☼׾׌ع٭ه

?



eMMC ׼־ Linux ؅颯מ״ג׌׆䑒釐ס׵ם

SoC סⳂ؅׽ֿםחס٭ر٭ٞع٭هכ׀ 
꧅嶎䤷⪌泡䏲׼־ꯂ樑מ鴑ַ



؅䤧䭂ت٤آ٭بع٭ه


ף׿׌׀傴┕מ⮉؅鸵ت٤آ٭بסא
eMMC ֿع٭هס׼־㲔杯׾׀ך
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鉮冪כ鉮鐄סت٤آ٭بع٭ه

Boot ROM ֐ عشجٛ



Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

꧅嶎ֿ⪌גז泡䏲ס Arm SoC ؅⛰ע㲔车־ס׾׌
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Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

A. Boot ROM
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Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

A. Boot ROM 
 (i.MX28 עך On-chip ROM כ⽛燡)

24



Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه


״גַםֻ✳ך儔⮣僿⴫ֿؘٜٚن㛙鼧ًٛע泡䏲عشجٛ
CPU ע┉芗ךتفמ泡䫘笋ֿגז㕙䢥ַם׀ךتجؠؓ־׊

25

eMMC

DRAM

I2C

SPI

ARM926EJ-S 
Core



Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

On-chip ROM כ On-chip RAM عشجٛע泡䏲ךס׾׀ךتجؠؓךتف׼־

On-chip RAM ؅⛼哅ꯛ㓊חח׊מ On-chip ROM ؅⮛♐⽜ס㲔车׾׌
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On-chip ROM 
(Boot ROM)

On-chip RAM 
(SRAM)

ARM926EJ-S 
Core



ARM926EJ-S 
Core

Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

CPU ע Boot ROM ׽ױח僃⮣יז✳؅٭ر٭ٞع٭هס

颯Ⳃتؕفظ鹟䥃ؘٜٚن٬ًٛ⮣僿⴫٬域壿٭ر٭ٞع٭ه鐆ײ鱮؅ײ车ֹ
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On-chip ROM
On-chip RAM 

(SRAM)

🤔
ARM ׂ؆

USB recovery

I2C

SPI

SSP (eMMC / SD)

GPMI (NAND)

JTAG

ם־ֹ׻׊颯Ⳃך׿ל



ARM926EJ-S 
Core

Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

Boot ROM ע域מ禈ׂסל؅٭ر٭ٞع٭ه㛙鼧׼־تؕفظ鐆؅־׌⭳ײ

"One-Time Programmable ROM" מ傴ַ׾ֵי "Boot Mode" ؅釤י婊㲊׾׌
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On-chip ROM
On-chip RAM 

(SRAM)

🤔

OTP י؆םעמ 
傴ַם־׾ֵי

One-Time Programmable ROM



Boot ROM ֐ عشجٛ 鉮冪 жכ鉮鐄סت٤آ٭بع٭ه

˝ "OTP ROM" ֵעַ׾ⶡמ "OTP" ׵כ

˝ SoC ס╈סⶐ㵵⛮מ㲔逷ג׿׈┉䈱꡾ٚءٞو׽

ّ⺎耆ח־寕⸻┘⺎ם ROM

˝ ꝧ氦縖ס䙫䓙؅ CPU ׾ֻ✳מס׾ֻ⚥מ僃⮣ס 

ꯛ㓊

˝ סם錃㲊ֿ䑒釐ס㍾僗עיז׻מتؕفظع٭ه

׾׿ױ鱮׀傴מ OTP ׵ꯁ泘גזַֹאך

One-Time Programmable (OTP) ROM עכ
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ס⮣僃י骰؅釤╈ס OTP ע׍ױ
ֹ׻ׄח؅釤تؕفظع٭ه




鉮冪כ鉮鐄סت٤آ٭بع٭ه

OTP ס錃㲊⫂㳊؅釤׾



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж OTP

SHARP Brain PW-SH1

攐䐶

˝ SHARP ֿ2008䇗מ氦㚞ג׊꧅㯸鰭傴غ٤ٚه

˝ Windows CE ؅䯋鬼2020䇗ס嚀牊ךױ

˝ CE ⺸ׄؓסٛو┉鼧ֿⳂׂ

˝ 舅⮆ג׊ٜؕق٤ؤך exe ׵Ⳃׂ

˝ 氦㚞䏲׃׌ Brain ؠشـ槡꣝ֿ 2ch ך䡗玮


Brain ךⳂׂ Windows CE ؓٛو

˝ 
٭ٔز٤ٚٛوؓ
˝ 
عنخ׳؅鐆 Wikipedia ך٤ؕٚن؛
˝ matplotlib

˝  ٭أٜٔ؟

˟לםלם
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж OTP

Brain ْٛٓס狜ꝴֿ⪒鼧釤ֻ׾烕ٜ٭ص Scalpel יז✳؅ Windows CE ┕ך鐆׳
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж OTP 33


כ׾׻מع٭بذ٭ظ

הֹס32bit ⡁ ס 0x8002C1A0 تٝغؓ

MSB ⣐ 8bit ֿ BOOT_MODE

Scalpel 0 ךx8002C1A0 ؅鐆כ׳

BOOT_MODE 0 עx01 (0b00000001)



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж OTP

I²C 3.3V ע BOOT_MODE 0bXXX00001 כ׾׻מع٭بذ٭ظ
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ARM926EJ-S 
Core

SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж OTP

伺⮭ֿכ׆车ׂמײ鐆מ⮣؅僃 EEPROM ג׿׈䫘禈ך I²C ע յCPUי׊ֹ׆ ˟

35

On-chip ROM
On-chip RAM 

(SRAM)

😊
ARM ׂ؆

USB slave (recovery)

SSP (eMMC / SD)

SPI

I2C

GPMI (NAND)

JTAG

I²Cյ⻄מ婊ג״




鉮冪כ鉮鐄סت٤آ٭بع٭ه

EEPROM ס╈骰؅⻸ַ⭳י׊鐆׳



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

Q. ע׿׆ Brain ס㓹冎槆⥼׌ךնEEPROM ֹ׺׊ך׾ֵמ׆לע
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

塜鉮׆׆ע
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

˝ ٭ٞوסو٭ؤتٞب؛מ٤مס⿁鼧ַװז׿א

׌鲭׽؅筝˟׾׿⪋꧅嶎؅יי䎎׊؅䥨ه

˝ I²C 100 ף׿ֵךkHz 400 ־kHz ׾⭳ֿؠشٞؠס


˝ EEPROM ؅釤׼גׄחյ鼧⿁ךع٤ٛوعشنס
Digi-key ס㏇䈻؅礓׽鱮ײ㑔樑؅攐㲊׾׌


餉ֿ⭳ַםַי ̜ SON

2mm x 3mm ̜ ON Semi ־ Rohm


VSON 䎬 EEPROM ס 0.5mm ̜ Rohm ײ⸁

˝ IC 辐ꪫ4 מG3 ךס׾ֵכ BR24G32 = 4KB

EEPROM ؅釤יׄח碛䓪؅攐㲊׾׌
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

㲔⛮갻䐬ꔕ┖0.2 ךmm ٤ذَٝؗٛס稗ךاؕٚػؓؠشة٬ٞׄ♀ד؆ע؅鐆׳
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

˝ 
גַיז⪋ֿ 啶鵰⛮ "Boot Stream" (SB)עמ╈
˝ SB מ傴؅غ٤ُؤג׿־ Boot ROM ֿ鵃域㲔车׾׌

˝ Rockbox˥מٛعةَٛס糋ַٜ٭ص׾ֵי sbtoelf ך䐂ג 

׾ײי׊ disassemble ך Ghidra ؅ٛػؕف

EEPROM ס╈骰

41

SB Header

Encryption keys

Section 0

Cmd: LOAD @ 0xE440

Cmd: FILL @ 0xE6A0 ~ +0x114

Cmd: LOAD @ 0xE400

Cmd: CALL @ 0xE400

Cmd: MODE to 0x09
˥ Rockbox: 䯥䅮؅٭ٕ٭ٝو㛡嚀耆⴫ם٤و٭؛׾׌♏僀ؘّؓؗ٭ؒن

Boot ROM ֿ㲔车סغ٤ُؤ׾׌❆ (U-Boot)



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

SB ؅غ٤ُؤס㲔车ג׊磵冽 SRAM מ㷣ꝧסٛػؕف׾׿׈啶鵰סو٤ٔةכ孱׿

42

IVT Header


Entry point: 
0xE61C

Instructions (armv5tej)
Zero-filled


area 
(.bss)

0xE400 0xE440 0xE6A0 0xE7B40xE61C

Ζ CALL command Η Jump Θ Return



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM

˝ eMMC ؘٜٚنًٛס׿א♓㛙׵־׾ֵ׵מ
㍾僗ס錃㲊⡁؅傴׀鱮؆ך eMMC ׫ع٭ه燯车


˝ eMMC מع٭ه燯车כ׾׌ EEPROM ⺱喋מ 
eMMC ׾ֵמ SB ؅鉮ꃿ׾׌

EEPROM ؅鐆؆ך Boot ROM ֿכ׆׾׷

43

Cmd: LOAD @ 0xE440

Cmd: FILL @ 0xE6A0

Cmd: LOAD @ 0xE400

Cmd: CALL @ 0xE400

Cmd: MODE to 0x09

eMMC 錃㲊

eMMC ׫ع٭ه燯车



ARM926EJ-S 
Core

SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж EEPROM


ך┕גז錃㲊؅车ס eMMC ך؆؅鐆 I²C EEPROM ע CPU י׊ֹ׆ ˟
eMMC מع٭ه燯车ֿכ׆׾׌⮭伺

44

On-chip ROM
On-chip RAM 

(SRAM)

😊
ARM ׂ؆

USB slave (recovery)

SSP (eMMC / SD)

SPI

I2C

GPMI (NAND)

JTAG

I²C EEPROM מ䏼יז

eMMC ס錃㲊׻ג׊؅


域ע eMMC ؅鐆ף״ 
נד؆ַַ




鉮冪כ鉮鐄סت٤آ٭بع٭ه

eMMC ס╈骰؅⻸ַ⭳י׊鐆׳



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж eMMC

˝ Linux ؅ SD ׼־颯Ⳃי׊ dd ך /dev/mmcblk0 ؅ 
⻸ֹׄד


˝ Master Boot Record ׼־ i.MX28 ㍾僗ס partition 
type 0x53 ֿ؅٭ٛع٤ؙגַח䫒׌


˝ 鎉䎎ס٤٘بؔط٭ق⫔꯽מ SB ذ٤َؕס׫
ذؠج樑⺘ֵֿ׾

eMMC ס⻸ַ⭳ע׊癨ⶡ
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SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж eMMC

eMMC ┕מع٭هך꞊כذ٭ظ׾؂㲔车ס孱׿

47

MBR

Entry 0: FAT32

Entry 1: SB

Entry 2: ?

SB

FAT32


Sector 0 256 2304

Ζ Read MBR Η Read & run SB Θ Run EBOOT

?

198912



ARM926EJ-S 
Core

SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж eMMC


٭ر٭ٞع٭هס EBOOTWindows CE ך؆eMMC؅鐆 ע CPU י׊ֹ׆ ˟
؅㲔车ֿכ׆׾׌⮭伺

48

On-chip ROM
On-chip RAM 

(SRAM)

😊
ARM ׂ؆

USB slave (recovery)

SSP (eMMC / SD)

SPI

I2C

GPMI (NAND)

JTAG

eMMC מ傴ַ׾ֵי


׻ג׊⭳׽؅⹦٭ر٭ٞع٭ه

域؅׿׆ע㲔车נ׾׌



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж eMMC

 ؅ס׵ג״؅㍾ّطتبס EBOOT ֿ NK imageWindows עכֵ
eMMC ׼־ DRAM מ㷣ꝧכ׾׌و٤ٔة׊ Windows CE ֿ玮׾ֿ┕ה

49

EBOOT ׂ؆

SSP (eMMC / SD)

MBR



Boot Stream

NK image

NK image מ؅ْٓٛ糋ַי

㲔车׻׾׌

On-chip ROM On-chip RAM

DRAMNK imageEBOOTEBOOT



SHARP סت٤آ٭بع٭ه鉮鐄כ鉮冪 ж eMMC 50

On-chip ROM I²C EEPROM eMMC

伺⮭מ⪑㱭ֿت٤آ٭بع٭هסךױ Windows CE ׼־عشجٛ



׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه



׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه

I²C EEPROM ׾ֵמ SB ע㍑饟颯㍔ס鐧丝ךׄד׾׌؅ OS ꪜ❣㰆

eMMC ׾ֵמ SB ע Windows CE ס EBOOT ֿ⪌׾ַיז


ֹא׈荁ף׿䬵ֻ׀糋מס׵ס⛼舅י׬׌骰؅╈ס յeMMC׽ױח

־׾׎׆Linux ֿ颯 ף׿׿⪋؅ٛػؕف⛼舅מ׆ל
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On-chip ROM I²C EEPROM eMMC

OS ꪜ❣㰆 OS ❣㰆




׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه

㲔꽦: USB boot ̜ eMMC boot ך Windows ؅颯׌׆



׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه 54

"USB boot mode" ך PC ׼־ SB ؅孱׊鱮כ׳ EEPROM ֿع٭هַם׈☭؅⺎耆


eMMC מع٭ه燯车סׄד׾׌ SB ؅ PC ׼־孱׊鱮ײ Windows CE ֿ颯Ⳃ׼ם׾׌

EEPROM ס⫂㳊ע OS ꪜ❣㰆כ澬㲊׾׀ך

eMMC❌I²C EEPROM

USB Boot💻 USB

˥SB ס榟䡗עמ U-Boot ס mkimage ؅✳榫



׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه

eMMC 嘦؅غ٤ٚס㵵鵟י׎׈ USB 䫘禈כ׾׌䍚⯆氳מ USB boot mode ׾⪋מ
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׾״婊־׾䬵ֻ׀؅傴׆לסت٤آ٭بع٭ه

磵冽: 䡗Ⱶ

EEPROM י׊מױױסאע eMMC ؅傴׀䬵ֻ׾亠⺸ך澬㲊
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On-chip ROM I²C EEPROM eMMC

硾塜ױױס SB 傴׀䬵ֻ



׾⛼؅ة٭ْؕ eMMC ׽⪋٭ر٭ٞع٭ه



׾⛼؅ة٭ْؕ eMMC ׽⪋٭ر٭ٞع٭ه

˝ 磝ײ鱮ײ Linux ׾׿؂✳ׂ׻ך U-Boot (Das U-
Boot) ؅✳榫


˝ ַי׊⭳׽Linux kernel 璡؅⹦ ׼־ SD כ׵כ׵
㚺催؅ⱶמֹ׻׌⭳׽⹦׼־ eMMC מ U-Boot ג

▼嶖⤓㱭ף׿ֻ

˝ SD 榫ס OS ْؕة٭榟䡗מعوٛؠت䣆؅ⱶֻי 
SB כ U-Boot ؅傴׀鱮؆؅ס׵ד榟䡗

eMMC מ傴׀鱮׳二כ٭ر٭ٞםג OS ْؕة٭
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׾⛼؅ة٭ْؕ eMMC ׽⪋٭ر٭ٞع٭ه

eMMC ⺸ׄ OS ْؕסة٭啶鵰
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MBR

Entry 0: FAT32

Entry 1: SB

Entry 2: Ext4

FAT32
 Ext4


Sector 0 2048 20800

Ζ Read MBR Η Read & run SB Θ Run U-Boot

SB


24800



eMMC ْؕ؅ة٭傴׀鱮؆ך颯Ⳃ׾׌



eMMC ْؕ؅ة٭傴׀鱮؆ך颯Ⳃ׾׌

˝ Linux ⪌׽ SD מغ٭؜䑛ג׎ף eMMC ْؕة٭
؅㲔嚀ך dd ך抏ׂׄד


˝  儔穒ֿמ꧅㯸鰭傴מ׍׿؅䑫وشؓؠشف

ע׽꡾ַם

˝ 碷׼ם׾׀ךֿׄ♀ד؆עַ־傴׀䬵ֻך㜊䷴׊
䐝仾⺎耆ך 鵟⟓ (UART)ٜؓٛب + USB boot ׵י

eMMC ס傴׀鱮ײ
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eMMC ْؕ؅ة٭傴׀鱮؆ך颯Ⳃ׾׌

UARTַٜؓٛب׾׹؂؅䌕י׊⭳׀ꝧ氦嚀כ䫘禈
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eMMC ْؕ؅ة٭傴׀鱮؆ך颯Ⳃ׾׌

Ⳃַג
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/dev/mmcblk0 = eMMC



eMMC ْؕ؅ة٭傴׀鱮؆ך颯Ⳃ׾׌


׿؅䑫כ׆גזֵך꧅㯸鰭傴ע SHARP Brain י׊ֹ׆
Linux ُי׊כ٤ب二םג┉塥؅馐גזֵךס׌⭳ײ
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״כױ



״כױ 66

On-chip ROM I²C EEPROM eMMC

㲔逷ע SoC מכׇٔزؠط؞٭ؓ׷樟׵יַיזם


鵟⪧מ٭ذ٭ٖم٤ؤסי׬׌ע㰆㏇סت٤آ٭بع٭هכ٭ر٭ٞع٭ه

ֽ䣆䧏סغ٭ـסהⳂ⛼؅劮䈓׼־㚺ֻ׼םַג

ֹ׺׊ױײיז׋ַי׊鲭׽؅䫁ت٤آ٭بع٭هחח׽؅䭂י׆ד؆ע


