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180 Attendees!! Record attendance
among all workshops at VLSI Symposium

Open Source PDKs and EDAs, Community Expe

Organizer : Makoto lkeda (The University of Tokyo)a
Mehdi Saligane (University of Michigan)

Since its launch in 2020, the Open MPW shuttle program has received over 500
to designers' experiences, including measured results, foundry perspectives, an

About Makoto lkeda B
Makoto lkeda received his BE, ME, and Ph.D. degrees all in EE department of g

d.lab, the University of Tokyo. This workshop is co-organized with Dr. Mehdi S

| 1. Design experience: “The Journey of Two Novice LS| Enthusiasts: T
Communications and Yuki Azuma, University of Tsukuba

| 2. From Zero to 1000 Open Source Custom Designs in Two Years, Mg
| 3. The SKY130 Open Source PDK: Building an Open Source Innovati€

| 4. Open Source Chip Design on GF180MCU - A foundry perspective, Karthik Chandrasekaran,
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ROAAT CMROAATY SV ROHATE S|



II P. ®p Hb. |
- OpenMPWp ¢ ¢ efabless:

\. Make it happen!
1. Yndd¥nM © 1nA
(OpenEDA) ’ | MY
AN 0 T 27X B D -
2247 K K C
MY 1NN p. O 1 MP\N
2. YnNdNY oM N4V N
OpenPDK)” =~ 17 Qo (A o cost shuttle
( IEGDSH)? \'nMv T - é - for open source designs
DX TV 3 Q%247
_k K ’ PMV 1Y
p. O 1 f—
2~ - skyuater
30N ELET " Ynudyn Go gle ==
R .o M1 Mk NniYMX Sponsorship Foundry |
S S Mn1T 77T 6
p. 2> |



>

"p. ®p Hb. | oXTF¢

e Xx MO
~R YYO[+ XH1* VLSIEXT TTUHKWTE|] 61 X El E%' EDAB.
- 0T TTYO "&% XEIE WY ®BRXUY°
[OT 0
. | SWA" M. Xj 6t 0y Wxu'l6b. dph. | TE|] ©1
ddgpYmaY:
WOy "~ 0Oopé NT Mot w 006
~OMY"  oXur xXeAy /0" ti 1Yt BU -
; 15%Y $ nKd" a p & X 60TO6oMUp T Nnbho

2 - X YGOuwyxR




ISHI° T v Mo



A p. ®p3s 7~ 3x Qb ISHI=

60Yo MWHbhelTn.  EbBUMuU. s> x Tuw

= om" 01 x
o¢XoUpEBWL®DL

> QX

Chipathont 0 6 9" Maker Faire ¢

" WO WSl MMB O OB

=Silicon=

b

AnL==
o K

s ASIC/LSIIC* 6y M" M3 M3 o
NbOK. bpOnp*

s ASIC/LSI/IC x T
I PpJb3. M wil x M
M o OpenMPWEaEnu g x
YXT2600MDPEMpOMOB X




ueapYKU,K 649
Pp. ®p Hb. | nmkF" MakeD. YHOp Es bp. &p M. X
| 6t x nuUnyxyPApj] 6. YOBRAaPBOC

LFAEE : OB TOAA

A MakeWw t kA4 YpoOLO

A M Cohb?
A M Xjetpy ax HBTE)] ©6t LOoc¢ X T w - ;Hmmo [EEEE =TT EE0RHDED IEVSES
T Make:e L00OMoxY kAYAd" CaT F —hOREREL .
M oA ?
w U e . M UTA. ZEELMEDHwwwww TS T
A " C d _r[ N 6 rJ .[ I 0 q) e T (I‘ | 7:/‘75‘4:‘: bi‘x}-b’{}b@;&gi'tb\ LEDSREADLSIZE DS DTLFHEPOTHE
v HFTES, —
A Make:x bx TKUP. dp M. Xj 61 | @ ssenaxsrsw
” - M BEREWLSHFEAELSH —
A Kd Q p Q M 6 XxXT VY Q b 0 . QZI i?iﬁf:;ﬁ\ah\J:wawaJ |.|., S
A -\{Ml aKng 1— 6 8 e H O Y c a X ST M F M IChRFusionPCBEAE &AM AL - - oy TIEIEE lohun e B s i@ w6 meomn @
: 'l' O' ” 1 ] ASNTLE (3480 FPe
” A A o r | Tl ADOM?
A H| O p LO r] 6 Ll v ] giﬁp@%ﬁ%@“é:tl:#’%
" A e A ¥ W, ZCETRHBELNTT
A T Y 9 M X QB Q -« P 0 4 Q M BE&TOFPGARESFIZEMLSI - |
B X QB O w X 6 \4 |J e v M FZIFaTIEFPGATRUWATLE KR - w
Y i

(iB/M Interface Device Laboratory, Kanazawa University http://ifdl.jp/



ISHP D p XXAT o p

Or 6w 06 Ml
CCEBbwWMy TR z W < ASIC(LSH)3 0 6
> e 060X ONOYAO®D®T < AT S
4 SN N : B
ASIC(LSI) Op X "HA s Akb x QBX"H45®BDX/4;//
NDATTotT FOF YboM % AT X Z
Q P E xe ’ YAD. BTETTU®
N 2 <<:>N ; BYoYb. dp < -
e ——— OpenMPW ke 2 ~
EbBUMu. X OT A/ﬂv/\\¢ﬁ\¥x
Bx™ Yr ‘ DoltWithOthers({ b" g6 omUupo o W=)x I
o X | T T QY4UBYW" €°2U> 6UYUPBM )
f ) )
ISHIP X 6T ~
s X X « X >TWY" s OmtoTpuOadz w Yx6O
- Y




ISHP X A

O«

Op H .

y 500 Overs 20-30 ¢ AT TpIrunyx
O W. 34. s

y  https://ishi _-kail.org/

O  Discord! md
E https://discord.gg/RWAWF5mZSR

O eUpET s é2a0c¢~
y  https://ishikal.connpass.com/
y 20 50 ¢ CYAWTe

[=]



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

ISHI> ¥



”
[ ]

1-.

Discord

Aeafi 212 £ p ) 4
As' pJ = k' — DiscordL
A A -—2/3T-||Oh,“0'—
A o
Avdvr [V W fiti-|{e- o
Po = fi
A e omr py L oV Ly Ly
ALy Lo 2 Y% - 34

% —wDdy#E < A < ™e



ASHI | 2023 5 7 -~ oIV
b fi wofi 8 02 o 4L

8
U_J' =
A'n'.!," P 13



e LUp E

o %HANENT DIEE D —

« HIZ1~2lE], F—~ITihore s
2 2 A I A C O iR R )
DEWMITAN A I F—%
B

nucIwlinn

nocsa Wl

nocsT Wl

a Imamura @



Maker Faire

— ) AMaker Faire Toky02023

A — < | V i
PO o AL 3 oV R i
A2okesd A 4 %L v
A L %[ %1 ~ Make: LSH | ISHI % % 7




" e UpE

AG"; 9o D -ZflJ
Aodkfisd e@xfihOo™ fi @

A Kernel/VM

Aoz
Ae 04l RISGV Day Tokyo
A 1 7 t  EdgeTech

Aoz



[IJ README

TAECENT
[A - F]

Analog Hard IP  (Design Kno

7 S GN .fl]]:lr_( ‘l'_'t_'a-kf_
alo @E_EH TE'#:’:'“ 2 — Iil'_J }_Jl 1@1-';-']

["'LL Delay Lc:-cked Loop®DHE,

0,

AVLSL.jp
Ab. ®pH. | E3Eph
Xm D AG 13
A" Vfcl



cakEn |
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Chipathon ®IER A FR(?)IE
IEEE SSCS “PICO” Open-Source Chipathon

€ I|EEE |IEEE

Advancing Technology

e Institute of Electrical and Electronics Engineers ME&=/H%
IEEE (AR T)L-4—) CEELH
HEEXEMBEE. 2 TRAEERGELDD

180unsmre  SSCS
¢ CIRCUITS SOEIETY" 5olid-State Circuits Society

IEEERTEMSHFH LYY 1T TsD—D.
EEME RO MEKRERETEEIZIRD

SSCS PICO Chipathon

SSCSDHDERSE

Technical Committee on Open-Source Ecosystem (TC-OSE)
MNEETS

SSCS PICO Program (Platform for IC Design Outreach)
D ;EEID— DA “Chipathon”

(PER M) KEEBRERFTDOEREH (SSCS) A

=TV —ATELELDANICERATEA LIRS (PICO) &

EASELTINT, FDT=HDEERMZLEEN D Chipathon
Chipathon = Chip + Marathon

YA N b
Boris Murmann : TC-OSE @ Chair. (Stanford U.—> U. Hawaii, #i%)
Sadayuki Yoshitomi (JR6PLB) : TC-OSE member

Chipathon
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“lab bench on a chip”
,E'IE%E’&'?- /7°J:L$JZ13“'CL$&5'D

11 Chipathon2023
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RDELVAEZET B E “AnalogDiscovery2 on a chip”
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9 SemiCon A.Enes Turan - Transmission Gate

J
8 y 3 Lo vas-Sonice apilisn
Transmission Gate(15)
L &b sayenp Yuta Shiomi “B"OY;T.?::" MIM Capacitor
9 Current Mirror(8)Re:
. \%4
A 2 3 /l r y : ) Regulated Cascoded Current Mirror
X i Saptarshi Ghosh Cascoded Commeon Source (12)
b 11 Mahowald-ers  Saptarshi Ghosh P . Regulated Cascode (48)
Sudansu Mishra

pA current Source (25)
J

et ¢ Ref: DOI; 10.1109/AE54730.2022.9920096
y L 3 2y + 3 Gurrent Mirror (8)

12 GClonky J. Clancy J. Clancy Differential Pair(9)
Tunable Resistor (39)

A DAC* SaltyChipY . 3 e x

Low noise amplifier(23)

o @HI-Kai LNA Noritsuna Imamura - Voltage Reference & Cu_rrent Source ( !
LN 4 IS I Kai LN y 3 https://github.com/atuchiya/DC23. )
A A I I - A i

Eva Deltor Miyahara Comparator (Clocked Comparator with Offset
Ali Abdul Compensation) Requires: Diff Pair, XCP, Charge Pump, refer to this

14 MicroNinos Eva Deltor
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ip# python mimcap.py
' | INFO
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iponent Guidelines
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multipliers = 1

multipliers = 2

When making pcells where the multipliers, fingers, and other transistor properties are parametrized, make sure
the design is clean under different values for these parameters $IEEE

hipathon2024 A
SaltyChiy . 3 Apwn Ya 06" LVSTe. |
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