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χЮИв˔

Å ̺TinyTapeoutρψˁ

ÅTinyTapeoutχᵃẠχ⌠ ᵒ

ÅTinyTapeoutπГ˔ФϯϳЕˢ ˣϘπχῬ Ϭ ᾓ
ΰοϙϥ



TinyTapeoutρψˁ
ДЅЌиʾДЃϱрϬם∑χЎАФ π βϥάρϬʺ

άϦϘπӟ τḛ ΤνӗᴣτםᾝβϥễӾФкЅϴϼЕπβ˂

https://tinytapeout.com/



ДЅЌиʾДЃϱрρψˁ Verilogπ ΨάρϜᴦ



ФкЅϴϼЕˢЂ˔РІˣ

ὓБ˔иˢEDAБ˔

иˣ

·ДЅЌи

·OpenLANE

·ϯЗкϽ

·ᴗ ὓ

·xschem

·ЄЬвй˔Єдр

·ngspice

·йϱϯϳЕ

·klayout

▫ (Pin)

·I/O(ДЅЌи)

·Input 8pins

·Output 8pins

·In/Out 8pins

·Reset

·Clock 10MHz

·I/O(ϯЗкϽ)

·8pins

Σ

· ˢỸᵊ˴Pinx

˴ṁ ($100)+ 

· (1Ỹᵊέρ)

·1Tile(Ỹᵊ) = $50

·Pin(1Срέρ)

·ДЅЌиʿ

·ϯЗкϽ

·̇ 4Ср=$40

·5̇ 8Ср=$100

ᵕ

·з˔ЖЌϱЭ

·

·ΣϢζ2̇ 3ΤὮτԁ

ᵕ

·ChipIgniteχЧ˔І

τϢϥ



1Ỹᵊˢг˔Ѓϵзϯˣψˁ

Å1Ỹᵊʿ167um x 108um
ÅSkyWater130nmФкЈІ

ÅTinyTapeout4ψˮ350ɨ ˯

ÅChipIgniteχг˔Ѓϵзϯ

ˮ3.2mm x 3.1mm˯



πˁςχΨϣΜμοάρˁˁˁ

Åi4004χ ЈиˢϿ˔Еˣ :1071
ÅἋḧ τψ ΰΤ►μοΜσΜ

2000ЈиΨϣΜΥᾢᵦΤˁ

ÅСрΥ τΰΤσΜˢⱳχЧ˔Ѕ╥ ˣ

ÅAutoRouterΥΚϘϤ ΨσΜ



i4004
► ʿ50%



PCBρψˁ

ÅФзрЕṁ ʿάϦψ ṍЯДи
ÅU1τράϧτ⌠ϣϦθASICΥ∏ϥ

Åг˔Ѓ
Å8 DIP switch inputs x 1
Å6x2 Header Pins x 2(PMOD)
Å7seg LED

ÅЄІГЭ
Å9 DIP switch x 1
ÅIDЈйϼЕ

Å3x2 Header Pins x 1
ÅDebug?

ÅType-C port
ÅPower Supply



WebὓБ˔иψˁ https://wokwi.com/proje
cts/354858054593504257

Verilogπ ΨάρϜᴦ



ᵃẠχ
⌠

ÅάκϣτзрϼΥΚϤϘβ

Åhttps://tinytapeout.com/digital_de
sign/

Åhttps://tinytapeout.com/runs/

https://tinytapeout.com/digital_design/
https://tinytapeout.com/digital_design/
https://tinytapeout.com/digital_design/
https://tinytapeout.com/runs/
https://tinytapeout.com/runs/










Г˔ФϯϳЕ
ˢ ˣ
Ϙπ ᾓ



►μοϙθḇ

Å⌠Ộ

Å4 ḧʿ Ϭ2ᴗ

ÅᴡϬ⌠ϥχΤˁ

ÅЪϱрЕʿϸАЀΜΜάρψ
―ΠσΜ˂

ÅPCBΰϜΚϥχπʺζϦϬ
ЍϱЊ˔χϯϼЈЂз˔⌠
ϺАЕπϺ˔ШиЍ˔τβ
ϥμοχϜΚϤ˂

Å βϥάρϬᶚΰϜΞ˂



1̓ GitHubГрФй˔ЕϬforkβϥ

ÅGithubχГрФй˔Е
ÅWokwi
Åhttps://github.com/TinyTapeout/ttsky-wokwi-template

ÅHDL(Verilog)
Åhttps://github.com/TinyTapeout/ttsky-verilog-template

ÅϯЗкϽ
Åhttps://github.com/TinyTapeout/ttsky-analog-template

̞άχГрФй˔ЕψʺTinyTapeoutχSkyЄаЕиˢ ˣ πβʻ

‍βϥЄаЕиˢ ˣ χϬΣ►ΜΨιήΜʻ

₈ᵕψVerilogФкЅϴϼЕρΰϘβ
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ФкЅϴϼЕ ϬνΪϥ
ttihp25b-

tt_um_[username]_[projectname]



2̓ GitHubϬlocalτcloneβϥ

ÅЀЬАЕᴦ σἹπcloneΰοΨιήΜ



3-1̓ info.yamlϬ ΦḊΠϥ

ÅTitle
ÅФкЅϴϼЕχ

ÅAuthor
Åꜛ χ

ÅDiscord
ÅDiscord IDˢְ֫Τϣχ ˣ

ÅDescription
ÅФкЅϴϼЕχ

ÅLanguage
Å¬VerilogºχϘϘπ

ÅClock_hz
Å ΰθΜϼкАϼ Ϭ◙



Åtiles
Å σЂϱЇϬ

ÅTop_module
Åttihp25b-tt_um_[username]_[projectname]χtt_ӟ‭

ÅSource_°les
Å► βϥVerilogТϮϱиϬβϓο ấβϥˢ1“1ТϮϱиˣ

3-2̓ info.yamlϬ ΦḊΠϥ



͏-3̓ info.yamlϬ ΦḊΠϥ

Å βϥ ›ψζϦηϦχСр
Ϭ ΰϘβʻ
ÅἋ ιρϵж˔ρσϤϘβ



4-1̓ GitHub ActionsϬ ῟τβϥ



4-2̓ GitHub ActionsϬ ῟τβϥ



5̓ GitHub ActionsπGDSϬם“βϥ

ÅgdsϬ ΰϘβ
ÅGDSΥ χθϛχТϮϱиρσϤϘβ



Ќ˔ϿАЕρσϥ
BranchϬ βϥ



ψϼиϼи
ᵕ βϥ







6̓ GitHub ActionsπtestϬם“βϥ

ÅGDSχם“ΥπΦοΜϦωʺϵж˔ψ Ϙδϭʻ



7̓ TinyTapeoutτ (submit)βϥ

ÅTinyTapeoutχHPΤϣ (submit)Ϭ“Ξ
Åhttps://app.tinytapeout.com/projects/create

ÅGitHubρTinyTapeoutχϯϸϳрЕϬ ξΪϣϦϥ

Åάάπʺ◦ ΜϜ“ϩϦϘβ

https://app.tinytapeout.com/projects/create
https://app.tinytapeout.com/projects/create




8̓ TinyTapaoutτ ήϦϥ



к˔ϸиḕẽ
  ︣



1, LocalḕẽπGDSϬ βϥ

Å ᵕgithubτϯАФк˔ЖΰοʺРиЖϬ♯βχπψᵫ ῟
Υ τӂΜπβʻ
Åζάπʺк˔ϸиπРиЖˢGDS ˣϬβϥ Ϭᵔ ΰϘβʻ

Åḕẽ
ÅWSLχUbuntu24.04

ÅDocker Desktop for Windows



2-1, DockerϷФЄдрχ

2

1

3

4: βϥdistro

5



2-2, DockerϽи˔Фχ

1. / etc/groupϬrootᾂᾢπ βϥ
1. sudo nano / etc/group

2. dockerϽи˔Фτꜛ χг˔ЃIDϬ ᴥβϥ

3. WSLϬ™Ṟ βϥ



3, LocalḕẽπGDSϬ βϥ

Å σЊТЕϳϴϯϬЈАЕϯАФβϥ

> sudo apt install python3.12-venv python3-tk librsvg2-bin pngquant make iverilog



5, LocalḕẽπGDSϬ βϥ

Åḕẽ Ϭ βϥ
Å™Ṟ βϥθότﬞϩϦϘβʻ

Åֶ ᴟβϥτψʺ./. bashrcτ Φ₅ϚσςΰοΨιήΜ

export PDK_ROOT=¤/ttsetup/pdk
export PDK=sky130A
export LIBRELANE_TAG=2.4.2



6, LocalḕẽπGDSϬ βϥ

Å σФкЅϴϼЕϬcloneβϥ
Å[TT_runname]=‍ χTinyTapeoutχ ˢ ʿsky25bϞgf25ax

Å[username]˹ ˔χgithubχг˔Ѓיּ‍

Å[projectname]˹ ФкЅϴϼЕχ

> git clone https://github.com/[username]/tt[TT_runname] -tt_um_[username]_[projectname] 
~/tt[TT_runname] -tt_um_[username]_[projectname]
> cd ~/tt[TT_runname] -tt_um_[username]_[projectname]
> git clone https://github.com/TinyTapeout/tt -support - tools tt



7, LocalḕẽπGDSϬ βϥ

ÅPythonḕẽϬ βϥ

> mkdir¤/ttsetup
> python3 -m venv¤/ttsetup/venv
> source ¤/ttsetup/venv/bin/activate
> pip install -r ¤/tt[TT_runname]-tt_um_[username]_[projectname]/tt/requirements.txt
> pip install librelane==$LIBRELANE_TAG



8-1, LocalḕẽπGDSϬ βϥ

ÅGDSϬ βϥ
Å ӟ‭ψḕẽ χ ρᴞṜχЀЫрЖϬβϦω ᴦ
Åsource ¤/ttsetup/venv/bin/activate

ÅverilogТϮϱиσςϬ ᴥΰθ ›ψcreate-user-con°gΤϣם“βϥάρ

> cd ¤/tt[TT_runname]-tt_um_[username]_[projectname]
> ./tt/tt_tool.py --create-user-con°g

̞DockerΥ ΜοΜϥ ΥΚϥ

GDSχ
> ./tt/tt_tool.py --harden
м˔ИрϽϬ

> ./tt/tt_tool.py--print-warnings
GDSϬPNGπ

> ./tt/tt_tool.py--create-png



8-2, LocalḕẽπGUIπGDSϬ ꜘβϥ

ÅOpenRoadϞKlayoutπם“βϥ

> cd ¤/tt[TT_runname]-tt_um_[username]_[projectname]

OpenRoadϬGUIπם“
> ./tt/tt_tool.py --open-in-openroad

Klayoutπם“
> ./tt/tt_tool.py --open-in-klayout


