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Routing stats

T?7EDL LW TCZ&? 7?7

Utilisation (%)  Wire length (um)

50.586 % 25442

Cell usage by Category

« {4004DFFEIL (F— ) #:1071
* EEFIEEE/‘]L:CJZHJJ\Lﬁ‘fﬁjf\/\fcﬁh\ Category

20002 /L < 5 WABRFRED 7 il decap fil

« VA LEBRICLA L CROR—TVEE) e s st

« AutoRoutern’®H £ WEER <74 WL

Cells

Combo Logic | 021aia220ia2210ia210 a210i

Flip Flops dfrbp

NOR nor3 nor2 nor2b nor4 xnor2

Buffer

Multiplexer mux2 mux4

NAND nand2b nand2 nand3b nand3 nand4
Inverter inv

AND and3 and2 and4

(0]} or2 or3 xor2

1071 total cells (excluding fill and tap cells)
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e UlIZE ZAIZELNTZASICHE, A

« 1—HH
« 8 DIP switch inputs x 1
« 6x2 Header Pins x 2(PMOD)

« /seg LED
« VAT LH
« 9 DIP switch x 1
e IDEL 7 A
 3x2 Header Pins x 1
« Debug?

« Type-C port
« Power Supply




https://wokwi.com/proje
cts/354858054593504257

A SHARE () Tiny Tapeout 5 Template g*

b
README.md diagram.json Library Manager ¥ Simulation Description
1  # Tiny Tapeout 5 Template Project
z 000
3 TinyTapeout is an educational project that makes it easier and cheaper
4 than ever to get your digital designs manufactured on a real chip.
5
6  Wokwi provides an easy way to create digital designs for Tiny Tapeout.
7  You create a design out of individual logic gates, and simulate them
8  with Wokwi to observe the result,
9
16  When your design is ready, you can submit it for manufacturing on a
11 physical chip with Tiny Tapeout. A
12 m ——
13 To learn more, follow the tutorial at https://tinytapeout.com/digital design/ g :
14
15 Note: when creating your own project, please replace this text with information
16 about your projects: what it does and how to use it.
17

Bidirectional 1/0 pins

Verilog TE< Z & HAJEE
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https://tinytapeout.com/digital_design/
https://tinytapeout.com/digital_design/
https://tinytapeout.com/runs/

9 RISC-V MINI

9 : RISC-V Mini

Author: RickGao
Description: RISC-V Mini 8 Bit
GitHub repository

Open in 3D viewer
Clock: 100000 Hz

How it works

This project aims to design and implement a compact 8-bit RISC-V processor core optimized for Tiny Tapeout, a
fabrication platform for small-scale educational IC projects. The processor employs a customized, compressed
RISC-V instruction set (RVC) to reduce instruction width to 16 bits, leading to a more compact design suited to Tiny
Tapeout's area and resource constraints. Developed in Verilog, this processor will handle computational, load/store

and control-flow operations efficiently and undergo verification through simulation and testing.

Processor Components The processor comprises the following core components, optimized to meet Tiny

Tapeout’s area reguirements:

V %



326 : ITS-RISCV

Author: Bambang T. Wibowo, Chazim Fikri A., Hernanda A. P,, M. Hafidzh, Figo A. M., and Faiz
S K
Description: ITS RISC V based on the underserved TinyTapeout O7.

GitHub repository

Open in 3D viewer
Clock: 20000000 Hz

How it works

When the system boots up, it will start accessing the SPI bus to set up a connected SPI Flash memory in XIP

mode and start executing instructions from there. The GPIO can be used to output data, e.g. as a bitbanged UART.

gpio <€——| underserved

sclk
cs_n iso
mosi

SPI Flash




330 : Zilog 280

e Author: RedJ aka Renaldas Zioma
e Description: Z80 open-source silicon. Goal is to become a silicon proven, pin compatible,

open-source replacement for classic Z80.

GitHub repository
e Open in 3D viewer
Clock: 16000000 Hz

How it works

On April 15 of 2024 Zilog has announced End-of-Life for Z80, one of the most famous 8-bit CPUs of all time. It is a
time for open-source and hardware preservation community to step in with a Free and Open Source Silicon
(FOSS) replacement for Zilog Z80.

The implementation is based around Guy Hutchison's TV80 Verilog core.

The future work

Add thorough instruction (including 'illegal’) execution tests ZEXALL to testbench

e Compare different implementations: Verilog core A-Z80, Netlist based Z80Explorer

e Create gate-level layouts that would resemble the original Z80 layout. Zilog designed Z80 by manually placing
each transistor by hand.

e Tapeout QFN44 package

e Tapeout DIP40 package




780 : TinyQV Risc-V SoC

Author: Michael Bell
Description: A Risc-V SoC for Tiny Tapeout

GitHub repository

Open in 3D viewer
Clock: 64000000 Hz

How it works

TinyQV is a small Risc-V SoC, implementing the RV32EC instruction set plus the Zcb and Zicond extensions, with a

couple of caveats:

e Addresses are 28-bits
* Program addresses are 24-bits
e op is hardcoded to 0x1000400, tp is hardcoded to 0x8000000.

Instructions are read using QSPI from Flash, and a QSPI PSRAM is used for memory. The QSPI clock and data lines

are shared between the flash and the RAM, so only one can be accessed simultaneously.

Code can only be executed from flash. Data can be read from flash and RAM, and written to RAM.

V %
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1, GitHub7> 7L — kZforkd 4

e Githubo 7> 7'L—
« Wokwi
 https://github.com/TinyTapeout/ttihp-wokwi-template
« HDL(Verilog) B
o https://github.com/TinyTapeout/ttihp-verilog-template

KZDT>7L— M, TinyTapeout®iHPD2025F9 A D> v kL (&
&) BT,
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SElEVerilog7 Bz bELET



https://github.com/TinyTapeout/ttihp-wokwi-template
https://github.com/TinyTapeout/ttihp-verilog-template

— O TinyTapeout / ttihp-verilog-template Q Type (/] to search

<> Code (*) Issues 1 [V Pullrequests () Actions [ Projects ) Security |~ Insights

= ttihp-verilog-template Public template OWatch @ ~ |( 7 Fork @
Existing forks
¥ main -~ ¥ 2 Branches O 0 Tags Q Go tofile You don't have any forks of this repository.

-+ Create a new fork

? urish ci(gds): add pdk parameter for precheck action weeks ago ) 46 Commits

BB .devcontainer chore: update tags for ttihp25b 3 weeks ago

B .githubjworkflows ci(gds): add pdk parameter for precheck action 2 weeks ago




O TinyTapeout / ttihp-verilog-template Q Type (/] to search

<> Code () Issues 1 i1 Pullrequests () Actions [ Projects () Security [~ Insights

JAY I NRAEDITS
Create a new fork ttihp25b-

A fork is a copy of a repository. Forking a repository tt um [U sernam e] [p I’Oj eCtI’] am e]

affecting the original project. View existing forks.

Required fields are marked with an asterisk (*).

Owner * Repositorv name *
@ noritsuna ~ I ttihp25b-tt_um_noritsur

O thip2Gb=tt—um=noritSlina_CAN_CTRL is available.

By default, forks are named the same as their upstream repository. You can customize the name to
distinguish it further.

Descrinticn-(sptivival)

CAN Controller for Rocket|

~ Copy the main branch only
Contribute back to TinyTapeoutfttihp-verilog-template by adding your own branch. Learn more.

(@ You are creating a fork in your personal account.

Create fork




7. GitHubZ locallZcloned 4

e 03w FRJBEATE CTcloneL T Z& W

= 0 noritsuna / ttihp25b-tt_um_noritsuna_CAN_CTRL Q. Type(/]to search % + - QN & @

<> Code il Pull requests @ Actions ﬂa Projects 00 wiki @ Security |~ Insights @J Settings

o ttihpzsb-tt_um_noritsuna_CAN_CTRL Public template <7 Pin G>Watch 0 -~ % Fork O Use this template ~

forked from

¥ main ~ ¥ 1Branch © 0 Tags Q. Go to file -+ <> Code About

Local Codespaces CAN Controller for Rocket.
This branch is up to date with TinyTapeout/ttihp-verilog-templat

53 Clone Readme

Apache-2.0 license
“F urish ci(gds): add pdk parameter for precheck action HTTPS SSH GitHub CLI Activit
ctivity
f - - 0 stars
I .devcontainer chore: update git@github.com:noritsuna/ttihp25b-tt_um_noi (O] stars
> 0 watching
B _githubjworkflows ci(gds): add pdl Use a password-protected SSH key. 0 fork
orks

B vscode Uzl e (}) Open with GitHub Desktop

Releases
B docs TTO7 Verilog Pr i) Download ZIP




3-1, infoyamlZ=ZZ#2 %

. Title e Description
e 70O TV FDZE] e 70OY Y DERAR
« Author * Language
. BSDLET e “Verilog"d £ £ T
e Discord * ClOCk_hZ
« Discord ID (BEH » DEHKA) - FMAL7ZZWI B Y VB IEE

# Tiny Tapeout project information
project:
title: o # Project title
author: . # Your name
discord: o # Your discord username, for communication and automatically assigning you a
description: " # One Lline description of what your project does
Language: "Verilog" # other examples include SystemVerilog, Amaranth, VHDL, etc

clock_hz: 0 # Clock frequency in Hz (or @ if not applicable)



3-2, infoyamlx=ZZ# 2 4

o tiles
« MBI H A X% IR
« Top_module
e ttihp2bb-tt_um_[username]_[projectname] dtt_LABE

e Source files
« BT B Verilog7 7 AL ETRTHZET S (1{T17 74 L)

# How many tiles your design occupies? A single tile is about 167x108 uM.
tiles: "1x1" # Valid wvalues: 1x1, 1x2, 2x2, 3x2, 4x2, 6x2 or 8x2

# Your top module name must start with "tt_um_". Make it unique by including your github username:
top_module: "tt_um_example"

# List your project's source files here.

# Source files must be in ./src and you must list each source file separately, one per line.
# Don't forget to also update 'PROJECT_SOURCES® in test/Makefile.

source_files:

- "project.v"




3-3, infoyamlaExH#2 4

B _Au N oS
° Zil= D e
% A ’ , l i g # The pinout of your project. Leave unused pins blank. DO NOT delete or add any pins.
() # This tion is for the datasheet/website. Use descriptive nam (e.g., RX, TX, MOSI, SCL, SEG_A, etc.).

pinout:

uif1]:
uil2]:
uil3]:
uila]:
uil5]:
uil6]:
uil7]:

# Outpu
uol@]:
uol1]:
uo[2]:
uol3]:
uol4]:
uo[5]:
uol6]:
uol7]:

# Bidirectional pins
uio[@]:

uio[1]:

uio[2]:

uio[3]

uio[4]:

uio[5]:

uio[6]:

uio[7]:

# Do not change!

yaml_version: 6



A-1. GitHub ActionsZ= & %H 1

O noritsuna / ttihp25b-tt_um_noritsuna_CAN_CTRL Q. Type (/] to search

<> Code 10 Pull requests () Actions [ Projects [ Wiki @ security |~ Insighits £ Settings

GitHub Pages source saved.

& General GitHub Pages

e is designed to host your personal, organization, or project pages from a GitHub repository.

Ax Collaborators

Build and deployment

Source

L) Moderation options

Code and automation Ueploy from a branch ~

¥ Branches
GitHub Actions

© Tags Best for using frameworks and customizing n the /nain branch.

£+ Rules your build process

() Actions
&% Webhooks

Learn now to o your site.
Environments

2 Codespaces Custom domain

5 Pages Custom domains allow you to serve your site from a domain other than noritsuna.github.io.

Security




4-2. GitHub ActionsZ=BxhI2 3 4

— Q noritsuna / ttihp25b-tt_um_noritsuna_CAN_CTRL Q. Type [/]to search

<> Code 7 Pullrequests |() Actions | [Ii] Projects [0 Wiki © Security |~ Insights 2 Settings

0
Workflows aren’t being run on this forked repository

Because this repository contained workflow files when it was forked, we have disabled them
from running on this fork. Make sure you understand the configured workflows and their
expected usage before enabling Actions on this repository.

| understand my workflows, go ahead and enable them

View the workflows directory




5, GitHub Actions CGDSA E179 4

e gdsZEIRNL £ 9
e« GDSHHERBEDT-HD T 7 AL ERY £

= 0 noritsuna / ttihp25b-tt_um_noritsuna_CAN_CTRL Q. Type(/]to search

<> Code I Pullrequests () Actions [ Projects [ wiki (O Security |~ Insights 5 Settings

Actions Enabled.

Actions New workflow All workflows Q. Filter workflow runs

Showing runs from all workflows
All workflows
docs 0 workflow runs Event - Status ~ Branch ~ Actor -
fpga
gds

test

Management

£ Caches ” .O
{&) Attestations
z”""ers y There are no workflow runs yet.
9) Usage metrics

(¥ Performance metrics




O noritsuna /

{> Code

Actions

All workflows

docs
fpga
gds

test

Management

£, Caches

{©) Attestations
Runners

() Usage metrics

(¢ Performance metrics

11 Pull requests

ttihp25b-tt_um_noritsuna_CAN_CTRL

New workflow

() Actions

] Projects [ Wiki

gds

gds.yam|

0 workflow runs

Q. Type (/] to search

@ Security |~ Insights 5 Settings

X—=Ty hERD

Branch# % #EiR 4 %

This workflow has a workflow_dispatch e

20,

Q Filter workflow runs

vent - Status -

Use workflaw from

Branch: main ~

Run workflow

This workflow has no runs yet.

Branch - Actor -

Run workflow ~




= O noritsuna / ttihp25b-tt_um_noritsuna_CAN_CTRL Q  Type (/] to search

¢> Code 17 Pullrequests () Actions [ Projects [0 Wiki @ Security [~ Insights 3 Settings

Workflow run was successfully requested.

Actions New workflow gdS Q Filter workflow runs

gds.yaml
All workflows

iﬁk_q:l Li 7 b 7 b 0 workflow runs Event ~ Status ~ Branch ~ Actor ~
[BlEnd

This workflow has a workflow_dispatch event trigger. Run workflow ~

(@ gds 53 now

Management )
gds #1: Manuaiy run by noritsuna (':{3 In progress

£, Caches

{“) Attestations




i O noritsuna / ttihp25b-tt_um_noritsuna_i4004 Q. Type [/]to search + - ORBRYREN=) @

<> Code I Pullrequests () Actions [ Projects [ Wiki ) Security |~ Insights 3 Settings

< gds

° gds #13 Re-run all jobs

() Summary
Manually triggered 11 minutes ago Status Total duration Artifacts

e @ noritsuna o 2195e90 main Success 11m 38s 6

@ gds
recheck

Or gds.yaml

Q gl_test on: workflow_dispatch

@ viewer

Run details @ precheck
) Usage
&Y Workflow file

@ gl_test

@ viewer




Routing stats

Utilisation (%)  Wire length (um)

50.586 % 25442

Cell usage by Category

Category Cells
Fill decap fill
Misc ebufn dlygate4sd3
Combo Logic | 021aia220ia2210ia210 a21oi
Flip Flops
NOR
Buffer buf
Multiplexer mux2 mux4
NAND nand2b nand2 nand3b nand3 nand4
Inverter inv

AND and3 and? and4

OR or2 or3 xor2

1071 total cells (excluding fill and tap cells)




b, GitHub Actions Ctest#

« GDSD3

TN TETULY

O noritsuna

<> Code 1% Pullrequests

< test

@ Update info.yaml #3

() Summary

Jobs

@ test

Run details
& Usage
& Workflow file

/ ttihp25b-tt_um_noritsuna_CAN_CTRL

() Actions

=

A

. T7—

Q Type (/] to search

[ projects [0 wiki @ Security |~ Insights @ Settings

Re-run all jobs

us Total duration Artifacts

ritsuna pushed o 4c7dbca main Success 35s 1

test.yaml
on: push

test summary

~) Alltests passed

Job summary generated at run-time

Artifacts

Produced during runtime

Name Size Digest

@ test-ved 892 Bytes sha256:33d98fcle3b7b165..

179 %



7. TinyTapeout|Z#I2H (submit) 9 4

e TinyTapeout®HPH S H (submit) # 17 5
 https://app.tinytapeout.com/projects/create
e GitHub & TinyTapeout®d 7 A7 v b &EHDIT oS
¢« ZIZT, XHWHITHONET

@ Tiny Tapeout

Submit your design to Tiny Tapeout

You must be siined in_to submit a design.


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

8bits Counter by Al

Repo: https://github.com/noritsuna/ttO4-tt_um_8bitcounter Al
Tiles: 1x1
Shuttle: Tiny Tapeout 04

You own this project. T| ny Tapeo ut 04

Submissions Your allocations

. - .4 You have purchased 1 tile on Tiny Tapeout 04.
Create a new submission whenever you want to push a new revision of your U P yiap

project’s GDS file to the shuttle. Each submission creates a pull request on the
Tiny Tapeout GitHub repo. You can create as many submissions as you want, but You have purchased 1 copy of the Tiny Tapeout 04 PCB.

only the most recent one will be used for the shuttle.
PREPURCHASE SPACE ON TINY TAPEOUT 04

Your projects

Your projects currently are using 1 tile.

Project Tiles Status

commit on branch proj Jtt_um_noritsuna_Shitcounter Al-

creating Pul| Requsst 8bits Counter by Al 1x1 Submitted

ut —|:|J'11,.-""l[:'|._l [1/90 CREATE A NEW PROJECT

Time Commit Tiles PR Status

Wed Sep 06 2023 4ddd8a76 1x1 #90 Open



3, linylapaout|Z

Shuttle Status: Tiny Tapeout 04

em =Ll Al Pl Aalitls e
(£ 1 1 LY SL — w
PTEs IO & L 133 — o

Shaullla Map

Projects

Project Tes  Elaus

wil L Dratt

ks e morte LEN Bubm e
The Bu ks and Cows gaime {E8 Buhm fec
Btk A Hal e 1x azalgred Mk
0 AEbiL OF 1 Subim e
ThnTia ool 04 o v T 15 Subm e
Tinsi oecdr: 04 Lodnbagk, Tesl bl k. 1 Submiles

kS ND

Twrmriak 1:2 Buhm e
Padioc: 1! Suhm e
B cane Azplay” hFs Suhm then
Tz Light hFs Suhm e
Fdoded Bl wor lumlabke colariby coniol e 1 Sufm e
ez ug-Elonn S Jantheels e Subm e
Lo Craikd 1 Dt
| Fil el Tl - e i 1x Deat
i 1 Sufrm e
Cunorizabic UART sirng i e Subrm e

Caprgegp=l [0 25025 Tisw Tasacar LTI Revaien 3700308 =l af 20000 0008T 10070008
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1 LocallRiZE TGDSAH AT 4

« fF[o glthubc 7y 7A—KLT. B RERTOTCIHERE
DIEBICENTT,
« ZZ ’C\ O—A)LTEII R (GDS4.ER) 29 5 hH 5%l £9,

- B85
« WSL_EDUbuntu24.04
 Docker Desktop for Windows



? LocalIRiZE CGDSAH £ k3 A

s WBRY T NI T EHEEY N Ty T B

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




3. LocalI=iE CGDSE £k d 5

 IRIBEMEKTET S

export PDK_ROOT=~/ttsetup/pdk
export PDK=ihp-sgl13g?2

export OPENLANE_IMAGE_OVERRIDE=ghcr.io/tinytapeout/openlane2:ihp-v3.0.0.dev23



A |Locall=iZE CGDSHE £ d 5

e WEL 7O Y k*&cloned %

> git clone https://github.com/[username]/ttihp25b-tt_um_[username] [projectname]
~/ttihp25b-tt_um_[username] [projectname]

> cd ~/ttihp25b-tt_um_[username] [projectname]
> git clone -b ttihp25b https://github.com/TinyTapeout/tt-support-tools tt




5 LocalIRiIZE CGDSA £ k3 4

e PythoniRig = Z{gd %

> mkdir ~/ttsetup

> python3 -m venv ~/ttsetup/venv

> source ~/ttsetup/venv/bin/activate

> pip install —r ~/ttihp25b-tt_um_[username] [projectname]/tt/requirements.txt

> pip install https://github.com/TinyTapeout/libparse-python/releases/download/0.3.1-
devl/libparse-0.3.1-cp312-cp312-manylinux_2 17 x86_64.manylinux2014 x86 _64.whl

> pip install https://github.com/TinyTapeout/openlane2/releases/download/ihp-
v3.0.0.dev23/openlane-3.0.0.dev23-py3-none-any.whl




6. LocalI=RiZE CGDSA £ k3 4

e PDKZt Y b7 v 79 3%

> git clone -b tt2025 https://github.com/TinyTapeout/IHP-Open-PDK $PDK_ROOT




7 LocallRiZE CGDSA £ k3 4

e GDSZE AR T 5
« TEBHUBIFIBIEZHORTESE Faao x>y FE T NIXE K] RE

e source ~/%tsetup/venv/b|n/acﬂvate
e verilog7 7 A LI EXBIL 72355 |Zcreate-user-configh b E1T9 5 2 &

> cd ~/ttihp25b-tt_um_[username] [projectname]
> ./tt/tt_tool.py --create-user-config --ihp

XDockerHBIWTWALELNDH S

O GDSD AR

> ./tt/tt_tool.py --harden --ihp
O7—=>7%HT

> ./tt/tt_tool.py --print-warnings
OGDS%#PNGTHH

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




8 LocalIRiZE CTestax E179 4

e TR MNRIEORE L EIT

> cd ~/ttihp25b-tt_um_[username] [projectname]
> cd test

> pip install -r requirements.txt
OT7TXMDETT
> make -B
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