u S€aEnol
P. ®p PDKY #
' OpenIP62


https://opensusi.org/
https://opensusi.org/
https://opensusi.org/

Ab. ®p H. | T v Mo

Ay

OpenlP62t v Mo
A€ a Eu

3x b. ®p PDK




P. ®p Hb. | sb. ®pH. | E3EpX TV MO



b. ®p H. | |
KO3I3XQPp

A 2018° DARPAST % Gz 02 0% OpenIDEA®K DX 3
$11. 3M grant to WEeBROADPepgoDofect -
A 2020° Google/efabless/SkyWater OpenMPW @&k Ox 31 K. E
A 2022° Global Foundries Y OpenMPW ®k DX 3T T £
A 2023°  )iHP (130nm/SiGe x Y PDKx P. ®p36 ®
Free Silicon Fundation (FSI) Y" » ~ X Moy § "o 0
" hoH. "e&v T oCT" " amdyp”
A 2023° Open PDKx E 6 Chips Alliance Y Pb. E




26

>

0

16

Y3.WNW. popuo™

¥ m e
R~ | = Ly A
s o R &_m ‘ M 88 «
FKE < o i bl
ok i3 3 IR

o 250 B _ = . o B

o rlfnw_nw # EY VI E o ol

— 5oy S ] = = T 2
N © E- B ‘e R

Mo~ o 1PN b=
S = s S b B

_ ~Ea L I i B ) ~ NE il L ER

0 QLE o Bl ) = : B & i

ﬁ ¥ 2 BN =i I = v
£ 8 8w o cI| 9]

bt moa B

o SEEa i e | B S o B

0 HELOR m_._u —

= sSEgR N —_— $l
nEEAd i i I )

I EQ B

bl g3g: B 3 . 2 =

SRS N i =

© R T A

;| Exiz P j < ;

E¥ R - .

e N © ©

& 285N

o EEA

o M Lon kR —

]

& mmmm DELPIERY  CHBEDIRERID" ¥
TUED NP E—=0 RGO | N R TUEROUSTR
TEEg . &._A..mmm‘p L0607 GEy™  ECHBEBE 00—

ALY L et o

B2 00° 1) BE NURKBRE-SRS
JEO L N QIR R
(=p) REOCH  ANCPERNEAQ I
PRURUBOeE  KEfdiHenah2—h
RN DY deno—=oR
¢ QUEERIT  HORKBERR M (wo0)
Mo THERMNES DRSS —ocr|
01— NPRED ML) HERSSEORN
FEEED LMD BHIEOmE O
& FEMO0 SElES
HANEDIAN AT N OERIEFT [
pco—=URE  SRNNELEY HOHE
OHRT RN B SN
BUPEEWLLD M= A

f

U'E

=L FHEERCR-N
NSETOEEROUER
HON HREEETEe<
HOE NO—D=-ogn
(e RLRT =AM N
REHON [On e suby
=1 S N—2
EWRE DR B RE
o ERCsHEEHEDE
RO R— UKL DD
WL
HHEORRREAILRY

o 6 MakeLSlI

FF AR
A
i

~

MEbB UI n.

(49

Y~ 0
© OpenSuUSIY

B A

5 = g E B 05 Wiz P oAE

®@nb. dpHt. | EDAT> . X3Y w®nb(

0
A https://www.nikkei.com/article/DGXZQO0OUC228690S4A420C2000000/

S
Y
- @)
RERER o _1|_. = ORI DR0RER S~ I
) LM P’ SODEEE S| AEEe°
; w <« [ (EEE 342 SEEEROERW
o b ® \ o 0] Algh?  EDODRUAC TR
7 Q G N f AT RARY GERA<EIK A
g w c SOD-NEUR  w-hod ] eEORLHE
SEmEcRER o W o) HOSRUEEDIe  DREOECWED s
) SRHENNLLEY’ 2 BB SRR
_ HURC RO U0 \ E N1 DI ..hl. F (<KERER) @ LN (HOME)
< o = © < @
# m “ 0 Qv < — O R
’ o BT
’ X W o 50 | 21
+ 2
| e 1 > - BT 5 E )
: £ .= Q Lre
£ s SF
= HE o o £ 3 Z
I 3) =) !
< H S sl Lo !
A ™ ST gy
B > T T <> i
im #* Q == - n — S 8
, A n - . (QV| b
N - - p g
o Q *— - VRS YH
> sl g N oo g e 2ha
v N~ i o W Q
D v
v < ™M <
AN (o AN
o o o
(Q\| (Q\ (Q\|

Tt X
A 2023

A 2023 60Q°
A 2023 5Q° ¢!

A 2023-2024
A2024 4

A



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

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,

FCEE RN ANTE R AR E R A1
ROAAT CMROAATY SV ROHATE S|
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xschem - inverter_tb.sch

|
File Edit Options View Properties Layers Tools Symbol Highlight Simulation Help - [Netlist Simulate Waves
+E b =

mE . AXDOx B 35+ 70D | -0AN0Q N7

title_TR10.sch|inverter.sch |inverter tb.sch| +

TR10_MODELS

spice

.option savecurrent

.control
save all

xschgm‘

Up Y
bl. p

* DC analysis (I/0 curve)
dc vin 0 5.0 0.01
plot vout vin

plot i(vd)
wrdata ~/inverter tb.txt v(vout)

write inverter_tb.raw
.endc

measure

.measure dc Vinv when v(vout)=2.5

Stretch: 0 mouse = -240 -440 - selected: 0 path: .

MODE: spice



ngspice €EbBun. €ap QB

A=0V _ Y
A=50V_ Y
AopH. KploO

=50V
=0V

als

UO

MU

xschem - inverter_tb.sch

* Edit Options View Properties Layers Tools Symbol Highlight Simulation Help - - Simulate Waves

EBoeAXxDiOx B 854 706D | -O03rN0Q L7

2 TR10.sch|inverter.sch |inverter_tb.sch| +

0 inverter_tb.spice" -a || sh
Circuits ** sch_path: fhowe/ishikai/openrulelunpdk_setupedars:
O/ inverter_th, sch

Toing analysis at TEHP = 27.000000 and TNOH = 27000000

Using SPARSE 1,3 as Direct Linear Solver

1 O_M ODELS Checking paransters for BSIH 3,3 nodel mos_nst.
Uarning: Pd = 0 is less than Ui,
Uorning: Ps = 0 is less than Ui,
Checking parancters for BSIN 3,3 nodsl pnos_nst
Uarnings Pd = less than U,
Uarning; Ps = 0 is less than Ui,
Mo. of Data Rous @ GO
Heasurenents For IC Analysis
vine = 187276ev00

binary rau file "inverter_th.rau"
ngspice 1 >

sch_path: ishikai Lumpdk_ i ter/t...[ _ ][O0 x | JC7dec1: ** sch_path: ishikai/op Lumpdk_

2.0 . . 2.0

v-sweep V v-sweep V

GRID:‘ZD MODE: spice Stretch: 0 mouse = -220 20 - selected: 0 path: .



| xschem - inverter_tb_trans.sch N =1/E3|
File Edit Options View Properties Layers Tools Symbol Highlight Simulation Help Netlist Simulate Waves

o« 43 xXP= 854 70D [ -0 Q" ol

title_TR10.sch |inverter.sch |inverter_tb.sch |inverter_tb_trans.sch

ngspice
a N

Llp Y
bl

TR10_MODELS spice
.option savecurrent
.control
save all

* Tran analysis

tran 0.1n 100n

plot vout vin

plot i(vd)

wrdata ~/inverter tb_tran.txt v(vout)
write inverter tb trans.raw

.endc

measure

.measure tran td_r trig v(vin) val=2.5 fall=1l targ v(vout) val=2.5 rise=1
.measure tran td_f trig v(vin) val=2.5 rise=1 targ v(vout) val=2.5 fall=1l
.measure tran trise trig v(vout) val=0.83 rise=1 targ v(vout) val=4.17 rise=1
.measure tran tfall trig v(vout) val=4.17 fall=1 targ v(vout) val=0.83 fall=1l

vl 00 10n 0 20N 5.0 €0n 5.0 70n 0

MODE: spice Stretch: 0 mouse = -250 -410 - selected: 0 path: .
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File Edit View Bookmarks Display Tools Macros Help

a v RN P oL Bk =4

Back Select Move Ruler Add Polygon Box Text Path Instance Partial

1P62.1P62_Ba:
IP62_Ba:
62_Ba:

Levels

Libraries

Basic - Basic layout objects

ROUND_POL:

T IP62 G

L

P62

KLayout 0.30.3 - inverter.gds [TOP]

inverter.gds [TOP]

Xy,

[Z5] PoLISG)
CNT(CONT)

i

ML1(M1)

NF
PF

PBE

NBE

HPM
Narea(PSD)
Parea(NSD)

DLWLMP
DLWLMN

b AR IS

Layer Toolbox

-32.59160

-24.36536

Klayout
pH. K



| Klayout P-Cellx » M

KLayout 0.30.3 - [+] new [TOP] =Bl
Wiew Bookmarks Display Tools Macros Help
R o L B.E T B @ .
Select Mowe Ruler Add  Folygon Box Text Path nce  Partial  IP62
X | Layers %

[+] new [TOP

PCells6 B Y

v ala

Layer Toolbox %

Era—
TIE—

xy -1.50178 057177
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Instance6 p 3 A
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Kiayout 0.30.3 - [+] new [TOP]

Elle Edit yiow gookmarks Dispiay Iools Macros Help

a % ¢ L

Back Select Move Ruler M Polygon Bk Tt Pa

*1new [TOF]

o x Pcellx
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Ubraries
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Show all cells

{magriicati
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