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ÅϷ˔ФрЊ˔І ˢϷ˔ФрЊ˔ІЄзЀрˣτνΜο

ÅISHIᵓτνΜο

ÅISHIᵓχᶨ



Ϸ˔ФрЊ˔І ˢϷ˔ФрЊ˔ІЄзЀрˣτνΜο



Ϸ˔ФрЊ˔І ʾ
ЌϱЭжϱр

Å2018ʿDARPAˢ⁯ ‰ ᾆẕὓᵊộˣOpenIDEA ФкϽжЭ

$11.3M grant to UC San Diego for ¬OpenROADº project

Å2020ʿGoogle/efabless/SkyWater OpenMPW ФкϽжЭІЌ˔Е

Å2022ʿGlobal Foundries Υ OpenMPW ФкϽжЭτ╥ᴥ

Å2023ʿ ) iHP (130nm/SiGe ˣΥ PDK χϷ˔ФрᴟϬ ᾠ

Free Silicon Fundation (FSI) Υʺᴆ χ ▀Ộχẵ ʺᶗ ʺễӾʺ

ʺЂϱН˔ ʺḕẽⱱ ᴦ σςτ‟ᾅπΦϥρ︠

Å2023ʿOpen PDKχḚ Ϭ Chips Alliance ΥЂЪ˔Е



Å πχ Φ
Å2023 ʿкЅАϼзЂ˔Ўּזχ︠℗πϷ˔ФрЊ˔ІEDAТ϶˔жЭΥᵫ℗ήϦϥ

Å 2023 6Ὦʿ ╣ᵕϢϤМϱУзАЕᵫ℗

Å 2024 7ὮʿϷ˔ФрЊ˔ІEDAᾆẕᵓρΰο◐

Å2023 5Ὦʿⱴᵎᾉ ᶘχ ︠ πЀЬвИГϰ˔ʿISHIᵓΥ

Å 2023 12ὮʿISHIᵓ︠ πOpenMPW GF-1τϽи˔Ф ‍

Å 2023-2024 ʿIEEE SSCSχChipathon2023τ ϞἝ ᶘχẆ Υз˔Ѝ˔ρσμοʺ Ў˔ЭϬ
Ὣ ΰο ‍

Å 2024 5Ὦʿ2014 ϢϤỲ ᶘχ Υ︠ ΰοθMakeLSI :ΥISHIᵓτ› ΰοʺ ›ήϦθ

Å2024 5Ὦʿ▀ ᾆ︠ π▀Ộᵦ ʿOpenSUSIΥ

Å https://www.nikkei.com/article/DGXZQOUC228690S4A420C2000000/

https://www.nikkei.com/article/DGXZQOUC228690S4A420C2000000/


Open PDKs/EDA Workshop in 2023 VLSI



Ϸ˔ФрЊ˔І
˙OpenMPWρψˁ˙

1. ṇ ṇ ṇ
(OpenEDA) Ḯ

︣ כֿ צּ טּ כֿ ḭ
ḱ ḱ ḭ

קּ כֿ Ḯ

2. ṇ ṇ  
(OpenPDK) Ḯ (
ḱGDSII) ṇ ︣
כֿ צּ טּ כֿ ḭ
ḱ ḱ ḭ

קּ כֿ Ḯ

3. ểḭỄ ︡ ṇ ṇ
︣ ḱ ṇ צּ

︡ḭ ︡ ṇ
קּ כֿ Ḯ

7



σεʺϷ˔ФрЊ˔І σχΤˁ

Å ὓễӾχḾṐ

Å ṓ ◓ᴿ ϒχ ᶘּיχᾚ ʻVLSIễӾτΤΤϥЊТЕϳϴϯχЀІЕ‰ʻEDAЂ˔
Н˔χ ︢ʾ  τΤΤϥὊ ʺễӾ χЀІЕ ᴻΥ ΦβΧϥʻ

ÅЎАФ ὓּיχ⌠Ộ῟ ΰ

ÅϷ˔ФрЊ˔ІᴟϢϤʺМ˔Жϳϴϯ ὓψ ΨχᴚἻϬϷ˔ФрЊ˔ІЊТЕϳϴϯ
ρ τ ΪϥάρΥπΦϥʻ

Å ▀Ộχ ˹Ὂↄρӗ τΣΜο⁯ᴪ σỌӧ

Åṥ ◓ṐṀψʺ ᴑЖиṛ χӜ◕ Υ ∕ΰʺ ⁯⁯ Υ† βϥ ◓
χ  15% Υṥ πΚϤʺ ρӗ χ ϬỌΤΰοΜϥρ ⁮ήϦο

Μϥ

Å ̠ ∙Ӿ Υṹừχᴿ



ISHIᵓτνΜο



ISHIɔ ρψˁ
Å Ϸ˔Фрᴟˢ ︠ᴟˣήϦθISHI= =Silicon= ˢASIC/LSI/IC ˣϬӌΜʺΜϧΜϧσ

ϬὌΫοΜΨЊЂϵГϰ˔ʾЀЬвИГϰ˔ˢᵓˣΤϣ ήϦθК˔ЬрϽπβʻ

Å ζχ ἄΪρΰο ΰθOpenMPW(Open Multi Project Wafer) ψʺGoogleּזΥEfabless
τזּ Ɫΰο ϘϦθЄаЕиФкϽжЭπΚϤʺ ˢASIC/LSI/IC ˣϬ⌠ϥΞΠπ
σБ˔иˢEDA/PDKˣΤϣТϮУπχISHI ϘπḯϛοʺβϓοϷ˔Фр̍ π
ˢASIC/LSI/IC ˣϬ βϥάρΥπΦϥФкϽжЭπβʻ άϦψϘήτGNUΤϣ◐

ϘμθϷ˔ФрЊ˔ІЭ˔УЮрЕˢЊТЕϳϴϯχ ︠ᴟˣχˮ ˢASIC/LSI/IC ˣ
ϞEDA/PDKχϷ˔Фрᴟ˯πΚϤϘβ˂

Å ζάπʺ ᵓψʺάϦϘπχ ˢASIC/LSI/IC ˣχ ᴪιΪπψσΨʺάϦΤϣχ
ˢASIC/LSI/IC ˣχϷ˔ФрЊ˔ІЭ˔УЮрЕτᴦ Ϭᾋ ΰθ θκρ ΰΨ
ˢASIC/LSI/IC ˣϬ⌠ϤθΜ θκτІЪАЕϬ οθг˔ЃЊЂϵГϰ˔ʾЀЬвИ

Гϰ˔ˢᵓˣρΰο κ ΥϤϘΰθʻ

Å ᴪιΪΥ ᴦ ιμθOSϞЀрОϱжʺжϱУжзʺϯФзʺ ◓ṁ ʺ3D CADϞ
3DФзрЌ˔ΥϷ˔ФрЊ˔ІЊТЕϳϴϯʺϷ˔ФрМ˔ЖϳϴϯʺϷ˔ФрЯДзрϽ
σςρΰο ϜΥ πΦϥϢΞτσμθϢΞτʺ ˢASIC/LSI/IC ˣϞEDA/PDKϬ
ϜΥ πΦϥ ᵦϬ ◙ΰοᶨ ΰοΜΨ πβʻ

Å ₈ῇχᶨ ρΰοψʺ χ θκϬ᷊Φ₅ϭπ ˢASIC/LSI/IC ˣ τᶗ
ϬṞάβρΜΞ πʺ ΰΪχ ΰΪМрЇϷрЈЬЗ˔Ϟיּ ᴪΰΪχ Μ
χ ếᵓσςχϱЦрЕϬᵫ℗ΰθϤʺЎ˔ЭϬ⌠μοOpenMPWЄаЕиϞ ᵦχ

Chipathonτ ΰθϤʺMaker FaireσςχϱЦрЕϒχ╥ᴥϬΰοΜΦθΜρ◘ΜϘβχ
πʺϢϧΰΨΣḻΜΜθΰϘβʻ

Ϭ⌠μοϙθΜ
ˢיּ τ Ộᵦᵰχ ˣϬ◦Πϥ

ЀЬвИГϰ˔



ˮϞμθάρΥΚϥ˯Ϭ⌠ϥ
Ϸ˔ФрЊ˔І πϜˮMake:Э˔УЮрЕˢϷ˔ФрМ˔Ж
ϳϴϯˣ˯йЦиχРАϼϳϴ˔УϬṞάβθϛ

ÅMake:Ⱳ τ κ ΥμθḼỘ

ÅМ˔Жϳϴϯρψ χЊТЕϳϴϯḼỘσςχף Τϣ
ˮּז Make:ᵫ ˯ϙθΜσχΥ κ ΥϤʺζάΤ
ϣ ΰθ

Åˮςάπ ꜡Ϭ τ ΪοΦθΤˁ˯

ÅMake:χ Ϧχ τΚϥϷ˔ФрМ˔Жϳϴϯ

ÅˮΚϥ ϘρϘμθ χṪ Υיּ ϘϦθ˯

ÅМ˔ЖϳϴϯϬ ϛθⱧỘΥςάχᵓּזπϜ
ϥϢΞτσμθ

ÅˮⱧỘρΰο ῞ήδϥ˯

Åˮ╥ ΰθΜ χỘᵦʾỘ ꜡ρ Ộ
ᵦχỘᵦʾỘ ꜡χ Ϭⱱμθ ᵒּי˯
Υ



ISHIɔ ϽжрЖДЃϱр

ˮϙϭσχὊᾓϬЎАФτ˂˯

Ộᵦχᾝ ˢᾢᵦḇˣ

̔ ‰ ʾ ἷʾ χ Ẑ
̓ ЎАФ˴ЊТЕπψᾢ
ᵦ

ISHIᵓχӪṰ
̓ ˢ ˣ χ ꜡χ ›τϢϤʺ₈ϘπτσΤμθᾆẕʾᵫ ϒχṍ

ASIC(LSI)Ộᵦχᾝ ˢ ⅍ḇˣ

̔ NDAπστϜΰϝϓϦσΜ
̔ Ω ψ╘ χᴂ

̓ Υיּבֿ μοάσΜ

ЀЬвИГϰ˔χӪṰ

̔ ᴮχ™ Υᴦ ʻDo It With Others( ζϦʺϙϭσπϞμοϙϢΞ)χ
̔ χ ʿ τ τ ϘϤϞβΨʺ ếᵓϞ› ϬϞϤϞβΜ

ASIC(LSI)ᴟΰθ
ΜΪς ΥσΜ

OpenMPW ḵ

ṛ Ϭᵫ ΰθΜΪ
ςςΞβϦωϢΜχΤϩ
ΤϣσΜ

βϓοΥϷ˔Фр˂



ISHIɔ χ

ǒ ЮрН˔

ƴ 300 Overˢ20-30 ϕς τϯϼГϰУˣ

ǒ Ш˔ЭЧ˔Ѕ

ƴ https://ishi -kai.org/
ǒ Discord πᶨ

ƺ https://discord.gg/RwAWF5mZSR

ǒ ϱЦрЕ⁮ ˢ ếᵓσςˣ

ƴ https://ishikai.connpass.com/
ƴ 20˙50 ϕςΥ Ⱳ╥ᴥ

https://ishi-kai.org/
https://discord.gg/RwAWF5mZSR
https://ishikai.connpass.com/


ISHIᵓχᶨ



ᶨ Ấ ʿDiscord
Å▬fi♃כⱠ♇♩ ╩
Å♅ꜗ♇♩▪ⱪꜞ─Discord╩

Å ⌂ ⌐⅔↑╢○ⱨ▫☻⌐

Å ⌂
Å♥כⱴ⌐ ∫√ ♅ꜗfiⱠꜟ⌐╟╢♦▫☻
◌♇◦ꜛfi

Åⱦ♦○♅ꜗ♇♩╩ ⇔√ ╙ↄ╙ↄ

Å╙ↄ╙ↄ ≢ ⅛ ⌐ ╕╡
⅜ ≢ⱴכ♥─ ₁≤ ∆╢≤™℮



Ω χϱЦрЕ
ÅISHI │2023 5 7 ⌐ ↕╣√
₈ Ɫfi☼○fi☿Ⱶ♫₉כ╩
╙∫≡
Å╥ᴥּיψ13



ϱЦрЕ



ꜘʿMaker Faire
ÅMaker Faire Tokyo2023⌐
Å ─ ≤ ∫√▬fi
Ᵽכ♃ ╩3 ⇔√Ɽ☼ꜟ
Å 20☿♇♩╩ ∆╢ ╣ ⅝╩ ∑√

Å ╩⅝∫⅛↑⌐Make: LSI─ │ISHI ⅜ ⅝ ⅞



ꜘʿϱЦрЕ
Å◖Ⱶꜙ♬♥▫כ ▬ⱬfi♩

Å○כⱪfi♁כ☻◌fiⱨ□꜠fi☻

ÅKernel/VM

Å⌂≥

Å ▬ⱬfi♩

Å♦☺♃ꜟ RISC-V Day Tokyo

Å ╖ ╖ ↑ EdgeTech+

Å⌂≥



ὀ
ÅVLSI.jp
ÅϷ˔ФрЊ˔ІЄзЀрḩ
χᶆ ם ᾋϬ ᴟ

Åˮ ᶘּיϚΪˮ
ὓπ►ϩϦϥ ῎ ˯˯χ
⌠



ЄаЕи ‍



Chipathon



─ ┘⅛↑⌐
╟╡ ╩ⱶכ♅

Chipathon2023



Chipathon2023
ᴮ

ÅBGR+CS◓ꜟכⱪ
Å ≤Ɫfi♪ꜟⱠכⱶ Yamada3

ÅPLL◓ꜟכⱪ
Å ─M1 ↕╪≤

ÅADC◓ꜟכⱪ
Å CS√⇔≥♄כꜞ╩ ╛Ɫכ♪►▼▪ ⌐
╘╢ 4

Å ☻♃כ♥☻
Å♅♇ⱪ─



Chipathon2024

Å
ÅFifty -NiftyϬЦ˔ІτAIτϢϥꜛ

Ϭ“Ξ

ÅЎ˔Э 
Å2˙3 χ ṛ Ў˔Э

Å Ў˔Эʿ2Ў˔Э
ÅDACʿSaltyChipЎ˔Э

ÅLNAʿISHI-Kai LNAЎ˔Э



Chipathon2024ʿ
SaltyChipЎ˔Э

Å ệ
Åϕϖם Υḁ ΰʺLVSТϴ˔Ї



ЄаЕи Ϥ

Å○כⱪfi♁כ☻EDA&PDK≤ⱨꜞכ◦ꜗ♩ꜟ

Å ≢╙

Å♦◙▬fi─ ⅜

Å◦ꜗ♩ꜟ⌐↕╠⌐ ╡∆╢↓≤⅜

Å ⌐╟╢◦ꜗ♩ꜟ─ ╡◘ⱳכ♩

Å▬fiⱣכ♃ ╩ ≢ ꜠▬▪►♩╕
≢ ℮Ɫfi☼○fi



χOpenMPW˂

ÅOpenMPW  χЄаЕи
ÅЀЬвИГϰ˔
ÅeFablessּז ̱ ISHIᵓ+SINBY+SIProp

ÅІЪрЂ˔
ÅGoogleּז ̱ GxPּז

ÅТϮУʿ
ÅSkywaterPDK  ̱ OpenRule1umPDK

ISHIᵓ OpenMPW-PTC06-1ρΰοᵫ℗˂



ЄаЕиʿ
ISHIɔ Єϴϯχם

Å 2023/12

Å OpenMPW GF-1ЄаЕи
Å https://github.com/ishi -kai/ISHI -

KAI_Multiple_Projects_OpenGFMPW -1/

Å 2024/05
Å Chipathon2023

Å https://github.com/ishi -
kai/Chipathon2023_ADC/tree/main/submit_version

Å https://github.com/atuchiya/DC23 -
LTC2/tree/japan -test/TOP

Å 2024/08

Å ISHIᵓ OpenMPW PTC06-1ЄаЕиˢТϴИГАϼˣ
Å https://github.com/ishi -kai/ISHI -

KAI_Multiple_Projects_OpenMPW_PTC06 -1

Å 2024/10
Å ISHIᵓ OpenMPW TR10-1ЄаЕиˢ ᵤ ᴟˣ

Å https://github.com/ishi -kai/ ISHI-
KAI_Multiple_Projects_OpenMPW_TR10 -1

Å 2024/12

Å ISHIᵓ OpenMPW MF20-1ЄаЕиˢЬИЫиТϮУˣ

Å https://github.com/ishi -kai/ISHI -
KAI_Multiple_Projects_OpenMPW_MF20 -1

https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenGFMPW-1/
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenGFMPW-1/
https://github.com/ishi-kai/Chipathon2023_ADC/tree/main/submit_version
https://github.com/ishi-kai/Chipathon2023_ADC/tree/main/submit_version
https://github.com/atuchiya/DC23-LTC2/tree/japan-test/TOP
https://github.com/atuchiya/DC23-LTC2/tree/japan-test/TOP
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_PTC06-1
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_PTC06-1
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_TR10-
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_TR10-1
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_TR10-
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_TR10-
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_MF20-1
https://github.com/ishi-kai/ISHI-KAI_Multiple_Projects_OpenMPW_MF20-1


МрЇϷрЈЬЗ˔
Å ꜡ЉкΤϣ ὓχṁ Υβϓοᶘϓϥ˂

ԁ ḛ σϱрН˔Ќ˔ᵕ χМрЇϷрЈЬЗ˔

ÅXschemτϢϥᵕ ὓ

ÅЕжрЅІЌχ ϙ›ϩδπṐ Ϭםᾝβϥ⌠Ộ

ÅngspiceτϢϥᵕ ЄЬвй˔Єдр

Å Ṝχᵕ Υ ΰΨ ⌠βϥΤϬᾁ βϥ⌠Ộ

ÅklayoutτϢϥᵕ ДЃϱр

ÅЕжрЅІЌϬם∑χ χ τ βϥ⌠Ộ

ÅḮˑ1 χ„ ᵓρσϤϘβ
Å „ ᵓם☼ם

Å https://ishikai.connpass.com/event/303102/

Å https://www.noritsuna.jp/download/ishi_20231110_3zki_ver2.pdf

Å╥ᴥּיχ ˢ ὓ Ὂᾓּיʻ ◓Ῥ⌠ϬΰθάρΥ
ΚϥйЦиˣ
ÅЎАФχ ὓ ᾓτϢϤβέΨṪ σ▼ὣϬ Ϊθ

Å ψ Ψ χϜχιμθΥ ᵔπΦθάρπ ΰΜ
ᾋϬ ϥάρΥ θ

https://ishikai.connpass.com/event/303102/
https://www.noritsuna.jp/download/ishi_20231110_3zki_ver2.pdf


МрЇϷрЈЬЗ˔ʿ
Ќ˔ϿАЕ

Å ϛοχˮ ὓϬ ᾓΰοϜϣΞ˯άρΥ
ÅЊТЕϳϴϯϞМ˔ЖϳϴϯχḼỘ τ ὓּיϬ Ϟβ

Å╥ᴥּיχЯЎЦ˔Єдр
Å μο ϬϢΨ ΨϢΞτσμθχπʺἇ τ ϤθΜ˂

Å χṁ ꜡

Å χῬ χФкЈІχ

ÅϜμρЀрСв˔Ќχ ⌠ᾖ Ϭ ϤθΜ˂

ÅΩựʺꜛ⌠CPUΥ “μοΜϥϣΰΜ

ÅςΞϞϣЀрОϱжйЦиήΠԜ ήϦοΰϘμθθϛΤϢ
Ϥᾖ σράϧϒχᵕṑΥṞάμοΜϥ



FamilyID=Office_ArchiveTorn

ᵓ̍Σ ΰᵓ



Ў˔Э ‍

Å

ÅԁνχГ˔Ыˢᵕ ˣϬ π⌠ ΰοϜϣΞ

Åз˔Ѝ˔

Å ẘּיϞ ẘּיπЎ˔ЭϬз˔ЖΰοϜϣΞ

ÅЮрН˔

Å Υз˔Ѝ˔τễΠοϜϣΜσΥϣיּ ὓϞйϱϯϳЕϬβϥ

Å

Åз˔Ѝ˔

ÅЊТЕϳϴϯϞМ˔ЖϳϴϯχḼỘΥꜛּזЎАФϬ⌠ ΰϢΞρβϥρΦχỆ ΰ ∙ρΰοχ Ϭᶍ
ΰοϜϣΞ

ÅЮрН˔

ÅЊкψ ẘּיӟ αϝσΜρ ΰΜΥʺISHIᵓψ ẘּיΥЮϱр πΚϥθϛʺớ ʺ Ψχ τ╥ᴥΰ
οϜϣΜθΜθϛʻ

Å₈ϘπЊкπ μοϜϕϖ Υ Τμθ



ʿ ᵤ ᴟЄаЕи

Åם☼

Å ӊἷρ‭ӊἷχ͎ Ϭˮ͎Ў˔Э˯π⌠ βϥ

Å5V->12V, 12V->5Vρβϥ

ÅChipathon2024χ ἹОЌ˔р

ÅὨϘμοΜϥи˔и

ÅOpenRule1umϬ βϥ

Åhttps://github.com/ishi -kai/OpenRule1umPDK_setupEDA

ÅГ˔ФϯϳЕψˮ11Ὦ24 ˯

ÅMaxЂϱЇψˮ1000um(1mm) x 1000um(1mm) ˯

ÅСр ψˮ7Ср˯

ÅVDD, ӊ Ср, ӊ Ср χ 3Срψ

Åῇχ4СрϬςΞ►ΞΤψꜛ

ÅVSSψẶ χϜχϬ ΰοϜϢΜθϛʺ τ ϦσΨοϜϢΜ

https://github.com/ishi-kai/OpenRule1umPDK_setupEDA

