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IHP at a Glance

Positioning

-0 |HP is the European research and innovation
centre for silicon-based systems, ultrahigh-
frequency circuits and technologies

-0 Unique selling point of a 200mm pilot line for
state-of-the-art BiCMOS technologies, operated
under industry-like conditions, 24/7, for the
provision of prototypes and low-volume
production runs.

s
S

Vision
-0 Qualified technological platform with direct access "We create foundations and prototype
for science and indu stry applications based on future silicon-based
_ o _ technologies and systems for a digitalised and
-0 We offer 130nm CMOS with additional Bipolar HBT networked world as well as for the
devices for very high frequencies sustainable preservation of our natural living
conditions."
Krakow, January 28, 2026 IHP 2 O




130nm SiGe BiCMOS Technologies for RF Applications

N ST oTarget are high end developments

SiGe-HBT
£/ Fron

w

Emitter

HBT BV,

CMOS node

Active devices
Varactors
Resistors

MIM Caps

Metallization

250/ 340 GHz 350/ 450 GHz 470 / 650 GHz
170 nm 130 nm 110 nm
1.7V 1.6V 1.5V
130 nm
Schottky diodes, Antenna diodes, PN diodes, ESD
NMOS Varactor

Poly-Si, Thin Film Poly-Si
1.5 fF / um? (Al) 1.5 fF / um? (Al) 2.1fF/ pm?
2.1 fF / um? (Cu) 2.1 fF / pm? (Cu)
7 Layers ALincl. 2 & 3 um 7 Layers AL incl. 2 & 3 um *Cu:4 + 2 (3um)
layers layers Al: 2 (3um
or or
*Cu:4 +2 (3um) *Cu: 4+ 2 (3um)
Al: 2 (3um) Al: 2 (3um

*Cu BEOL from X FAB

for RF & Terahertz frequencies,
cryo and space applications

—0SG13S & SG13G2 are qualified
and ready for Low Volume of high
end products SG13G2 technology
was selected for the development
of an open PDK

—0 SG13G3Cu stable, qualification
ongoing




Open Source silicon ecosystem

130 nm CMOS

Google _
T

skyuJater

Open PDKs

500 nm CMOS

HRALLEL ELECTRONIC SIMULATOR

Magic VLSI Layout Tool

Current distribution version 8.3

@' IHP-Open-PDK 130 nm BiCMOS

Open PDKs in Japan, China in preparation

OPEN SOURCE
EDA DEVELOPMENT
CYCLE

Open Tools )

Open Designs

VAR
GOQS[Q free open MPW

test cases, regression tests, benchmarks, use cases,
user stories, feedback, error reports, feature requests

Krakow, January 28, 2026 IHP 4 O




Motivation for IHP’s open Process Design Kit (PDK) initiative E

-0 Simplify access to education materials for chip designers
and to attract young people to get into chip design process

-0 Provide low threshold (cost/technological) access to technology & PDK for
chip designer, academic projects

-OInitiate cooperation’'s and joint projects with open source community
-0Be a pioneer in demonstrating the possibilities of open source EDA software
-0 To convince commercial fabs to support the open source approach

-0 Support chip design possibilities for advance IC design projects
by StartUp, SMEs and commercial companies




OpenPDK on GitHub

=| () "eombH 1 HP-Open-POK Q Type (7 to search @ -||[+-|[elm| alla PDK Contents:

D O Mmoo @ Bt B Qi n s e 8 e Project Roadmap Gantt chart -0 ngspice/Xyce simulation models
Standard logic cells (Open130-G2) <0 xschem:

SRAM cells, 10 cells -0 device symbols, settings,

w IHP-Open-PDK  Public 57 EditPins v  ® Unwatch 31 ~ % Fork 123 - Y7 Star 665

¥ main ~ ¥ 3Branches » 2 Tags Q Go tofile t + <> Code ~ About @

bbb

§ KrzysztofHerman Merge pull request #762 from IHP-GmbH/dev &8« a2bfgea - last month ) 1,310 Commits ;zg?crgt:fg:):n(;z: ;{i}:;;es:’;:‘ and P ri m itive d evi ces (G DS) teSt b enc h €s

[ ] .github -github: workflow: drc_regression: Always Pass Test 2 months ago :: iilf:en[?::::;:t:i::;;:j:io Klayo ut too | d ata : @ Std Ce | IS Sym bo I S

[ ] ihp-sg13g2 updated openems submodule last month R - ™ @ Laye r p ro pe r'ty & tec h ﬁ I eS @ Qu CS—S Sym bo I S a n d exa m p I eS
[3 flaked Fixing some linting issues for run_lvs script 2 years ago

Readme -0 . i 1
O .gitignore Sync with dev branch 5 months ago E Apache-2.0 license -0 DRC deCk OpenEMS/Palace. tUtorIals’ Scrl pts’

. i 0 LVS deck documentation

.gitmodules feat(AWS Palace): added gds2palace submodule repos... 2 months ago Coderof conduct e C o .

(] rubocop.ymi KLayout DRC: restructure, cleanup, full min rule set, Q... & months ago j: ion‘T‘bmlﬂg @ SG 1 3 G 2 P ro Cess S p e C I ﬁ Catl O n &
0 Pycells (+ API) Layout Rules

[ AUTHORS Update AUTHORS file with new contributors 2 months ago E Custom properties

D CHANGELOG.md Update CHANGELOG.md 2 years ago e 665 stars -0 Xsection i n itial Setti ngs -0 MOS/H BT/Pa Ssive deViceS

® 31watching

[ CODE_OF_CONDUCT.md Create CODE_OF_CONDUCT.md 3 years ago ;.2 123 forks _0 2.5 D Vlewer Conﬁgu rat_lon measu rement data
[ CONTRIBUTING.md added contributing guidelines 3 years ago Audit log .
e e -0 Magic tool data: -0 GDS QA Test structures for DRC/LVS

[ ucensE Initial commit 4 years ago

[ Makefile KLayout DRC: restructure, cleanup, full min rule set, Q... 8 months ago Releases -0 tec h ﬁ I eS, pa ras iti C ext ra Cti on
[ README.md Add installation notice to README last month © 2 tags ru | es

[ requiraments.txt Modify .github/warkflows/lvs_regression.yml 4th 4 months ago Create a new releose -0 D RC r- u I es

[3 versions.txt versions.txt: Update versions for xschem, qucs-s, klayo... 3 months ago Contributors 35

12800
[0 README & Code ofconduct A% Contributing &8 Apache-2.0 license £ = g !
P
XTITY)

IHP Open Source PDK + 21 contributars
IHP-Open-PDK GitHub repository, https://github.com/IHP-GmbH/IHP-Open-PDK, accessed: 2026-01-27.

=0 LVS rules

Krakow, January 28, 2026 IHP 6 O




Digital Open Source Design Flow

=0 Digital Libraries
=0 Open Road Flow/Apps supported |

=0 https://github.com/IHP-GmbH/ihp-sg13g2-librelane-template
OpenLane Flow LibreLane
—_ihi e IHP Analog
‘22';?? Digital 1/0 BeFib s PDK
} |
]
HTLSy:E M]
E"‘D e | ==
|
o | =——
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OpenPDK Digital Libraries

StdCeIIs IOCeIIs Eﬁi. Digital components
'OCeﬁlsts P

Verilog
84 cells,
LIB X X X * combinatorial logic,
* sequential elements,
LEF X . o * scan flops,
* clock-gates
oL X X X =0 10- cells
SPICE X X - * In, Out, InOut, Analog
* different drive strengths
GDS X X X =0 SRAM

* hard macros of SRAM blocks with different sizes
* SRAM generator in preparation

Krakow, January 28, 2026 IHP 8 O




Analog/RF Open Design Flow

@ = :
Design Specifcaion P -0 KLayout-oriented flow
OpenPDK .
-0 Layout design
/ . N = \ -0 Parameterizable cells
[ sen ‘;' Entry | [ ElectroMagnetic | T =0 Physical Verification
> chema .m ry ,-)[ Layout Drawing }4——> Simulation Filter:Siit
ELESSEche]: | (OpenEMS/Palace) | Generation
! . I T -0 QUCS-S, xschem
" = =
Analog & BF ] i o et =]
Simulati -_E_ No Parasitic Extraction =2 | GDSI :
| (nospicaniyoe) | 3 ol {Hlaycit-mx} || 38 -0 ngspice, Xyce
E 'l'?es [ Postiayout | -0 OpenEI\/IS, PaIace/AWS
Simulation
) ,__No | (ngspiceiXyce) (Elmer FEM, under evaluation)
)

-0 KLayout-PEX (in development)
-0 Magic VLSI

\ R/

Tape-out

Krakow, January 28, 2026 IHP 9 0)




EMStudio (One Workflow for multiple EM Solvers)

= EMStudio (C:/Work/Palace/gds2palace_ihp_sg13g2/workflow/L_2n0_simplify.py)

—OSetup, execution, and analysis of EM =  x

Main
Run Control
. . Mai Top Cell L_2n0_simplify ~ GDS File C:\Work\OpenEMS_for_IHP_OPDK_v2.0\L_2n0_simplified.gds
ain
simulations S foan :
Python fsten 2.5e+9

Ports = EMStudio (C:/Work/Palace/gds2palace_ihp_sg13g2/workflow/L_2n0_simplify.py)

—Olntegration with external EM solvers ™

(OpenEMS / PALACE)

Ports settings['unit'] = le-06 # @br

—O GUI-based tool to simplify complex

e EMStudio (C/Work/Palace/gds2palace_ihp_sg13g2/workflow/L_2n0_simplify.py)

simulation flows

g x
Log

—OPython-based model description = = 7 s E TS

Log

. . k bled simt |Simu|ate _DFiIe Tools Window Help _— =il
—O Cross-platform: Windows (installer L TE |
provided), Linux (build from source) |

Running with 8 MPI proce:

Device configuration: cmp
Memory configuration: ho:

_O Repository: 1ibCEED backend: /cpu/se’
https://github.com/IHP-GmbH/EMStudio

Log

[INFO] Simulation is already running.

%]

=0oXY ZQ1:1S ][> Gmsh4.15.0

Krakow, January 28, 2026 IHP 10



https://github.com/IHP-GmbH/EMStudio

RF desigh in QUCS-S

o EMGWBESGRPT. L lliiiloiniioiiilniin i . . . .
RIS R i a R e S_parameter simulation with Ng5p|ce
AV_“' il il il oooood

- |s parameterf; o ffffffff'd‘[Elfff
simulation

- 5P
Lol Typesling DIl

g . Ll B o S ZZZZZZZZ oLl LUl Vou
-1 f=frequency - - oo C100fF Z'ZZ B LLLlLLA
I =

LGS ca Clout frequency: 110.000G
RERIRES s LTUPH"“DMF amzponozsopoons|laacacnonanang acv(s_2_2):0.0111-j0.0177
ICﬂUﬂ:

G BRes s i Z(ngspice/ac.v(s_2_2)): 51.1-1.81

0.00

o
L GE110fF

\\\ frequency: 110.000G
% cv(s_2_2):-33.615

CDL export funchonallty avallable (LVS)
Connection to layout (EM solver) is not
there yet frequency “0-9050¢ 1056 110G 1156 120G

frequency frequency

RF noise simulation features not frequency
implemented

o
7

\‘ P,
\\)/ /
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Free MPW Runs - support open source PDK & design

=0 The table provides schedule of MPW Runs within FMD-QNC project in 2024 and 2025

22/05/24 11/11/24 | 22/11/24 07/04/25 09/05/25 18/07/25 15/09/25

Technology SG13G2 SG13CMOS  SG13G2 SG13G2 SG13G2 SG13G2 SG13CMOS
Area [mm?] 10 220 20 140 30 30 220

For more details check: https://ihp-open-ip.readthedocs.io/en/latest/

- e . > O
Evaluation & selection " 3 oo 3 Sample sharing & Q/‘f‘\f;
dlens]E LY
D l

your/ IHP-GmbH/ Final design locked Processing IHP-OpenSamples
IHP-Open_DesignLib IHP-Open_DesignLib at IHP pilot line StoreHouse

Begining of the Submission Automatic Tape Out date Production ends Joint
development date tests evaluation ends

=0 Project funds were used exclusively to produce chip designs for non-economic activities,
such as university education, research projects, and others

Krakow, January 28, 2026 IHP 12 O




Example - April-2025 — first RF designs, 2 Tiny Tape Out

97 GHz TIA

DC to 130 GHz TIA4-way 180 GHz PA 5GHz Mixer GPS LNA BG - Vref

6502 cpu

160 GHz LNA Active L VCO 40 GHz LN TIA

b
A

o

T TR T R T T e

www.ihp-micloregacoanicd amula®yHR 8 O3 GsHBd  FSiC-2025 13 O




Submission’s from open-source community

Analog | Digital RF Mixed | Test structures Total
May-24 1 2 1 1 )
Nov-24 3 5 1 2 11
Dec-25 5 4 9
Apr-25 1 4 12 2 22
May-25 1 13 _ 14
Sep-25 1 11 3 @ 34

-0 Many contributions were submitted as a first tape out experience
-0 All RF designs were the first trailas using open-source approach

-0 We had contributions from the following countries: Germany, Swiss, Austria,
France, Chile, Brasil, USA, Lithuania, Bangladesh, India, Pakistan, Japan, UK

-0 95 designs submitted (including 3 time Tiny Tape Outs with 723 desings)




Examples SG13 MPW mask reticles ~

Product Mask
reticle

BRI T
MPW with 113 designs different :
technologies and modules Open MPW May 2025

IHP MPW unique selling point — maximum flexibility on design layout dimensions

Krakow, January 28, 2026 IHP 15 O




Concept to reduce costs for open-silicon MPW runs

]

=0 Usually we can sell up to 100 mm? per MPW Tape Out to customers (total area per mask
set 280 mm?2 ), but we offer different technologies and modules with several wafer lots,
several options and wafer thicknesses

=0 If we have dedicated CMOS MPW runs (only SG13C technology, only one wafer lot, only
one wafer thickness) with enough customers (appr. 150 mm?2) we could go down with price

-0 To maintain OpenMPW program IHP plans 2 — 4 runs per year

=0 SG13CMOS — CMOS only run with AL BEOL where price starts at 1500 €/mm2 (for 100
mm?) goes down to 1000 €/mm? depends on area request

—O By reducing layer and fabication steps costs can be reduced to 900 €/mm? and lower

-0 SG13CMOS-5L technology offered for open-source education designs and which includes
front-end of SG13CMOS, but no isolated NMOS, further only 4 thin metal layer and one
2um thick TopMetal and no MIM capacitor




First open-silicon MPW run March 2026 is already booked

—O 2-4 open source MPW runs per year depending on user requests

Run: Open Sourc
Registration Deadline 2026-03-02 (yyyy-mm-dd)
SG13CMOS - 1478€ per mi

Technologies SG13CMOSSL - O€ per mi

‘ Create a Registration

Total amount used by all customers:

SG13CMOS
Minimum area Lowest price
100m 1000€ per m
SG13CMOS5L

e 5G13CMOS and 5G13CMOS5L testrun 30.03.2(

D26

MPW will only be launched if the required order
limit is reached, see example for March 2026.

The price starts at € 1500 / mm2 and can be
reduced to € 1000 / mm?2 if demand is higher
(1478 € 27th of February).

Further information:
dk.ihp-microelectronics.com/OpenSourceRequest.php

—O All design data and silicon samples will be available as open source

—O CMOS-5L will bring further cost reduction

Krakow, January 28, 2026 IHP
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Open-silicon MPW upcomming Flow >

-0 The mentioned prices refer to the open-source designs, where all the views are compatible
with the open source EDA tools - upload via Github repository mandatory

-0 For disclosed designs/IP, we offer participation OpenMPW program at a 20% discount, as the
wafers can be shared with other users with EU — user need to sign an agreement

-0 The typical offer includes 40 | =(5)= opema
bare die samples with 200pm — I
thickness only, up to 500 =7 | g 40 bacedie . 828
samples are possible. \ /
Registration Form  Registration Closes Submission via GitHuk Elhlim L:Ln Customer
-0 A low cost QFN Packaging offer Nocation and Pl quoation o

is in preparation for 2026 Optional Water sharing




Open Silicon MPW Program Participation Agreement

-0 Design data under this MPW program must be released to the public under the Apache
License, Version 2.0 on dedicated Githup repository of IHP

-0 Participant agrees to:
—O Document and publish all post-silicon measurement data and evaluation results
—O This includes clear measurement procedures, test setups, test software and scripts

-0 One year after shipment of first silicon samples to the participant,
samples available for open-source community (open-hardware concept)

-0 Add. Publication, support and export regulations

Check details under: https://dk.ihp-microelectronics.com/includes/Open-source MPW _shuttle agreement.pdf




IHP Open Source Roadmap / Projects

2

DE:Sign — Design tools for sovereign chip development with open source:
—O DI-Flowspace (16 ME0986k) — Radiation Hard Open Source PDK

—QO DI-DEMICO (16ME0944) — Advanced Open Source RF Designs, improvement of
openEMS EM simulator

—O DI-SIGN-HEP (16KIS2067K) — SRAM generator, OTP, RRAM

—QO DI-OCDCpro (16ME0940) — Student Design challenge on secure designs
Europen projects:

—QO APECS pilot line — Development of an open source interposer ADK

—QO DECIDE - Integration of open source offerings (PDKs, EDA tools, Design IP, design
trainings) in EU chips design platform - https://eurocdp.eu

—QO ODE4EC - Open Design Environment for European Chips — Development of analog
mixed signal EDA tools and PDKs for product development



https://eurocdp.eu/

Analog Certificate Course

—O Course is using IHP SG13G2 Open-Source PDK
https://github.com/IHP-GmbH/IHP-Open-PDK

—O Development and first run in May 19-23, 2025 within FMD-QNC
project
=O 16 on-site participants selected from 80+ applicants
=O Feedback phase during the course and improvement structure and content

—O Next iteration in February 23-27 at FhG IIS in Erlangen, Germany

—O Registration:
https://www.ihp-microelectronics.com/de/veranstaltungen/detail /title-c
erti%i
dk

cate-course-in-person-analog-design-with-ihp-sg13g2-open-source-p



https://github.com/IHP-GmbH/IHP-Open-PDK
https://www.ihp-microelectronics.com/de/veranstaltungen/detail/title-certificate-course-in-person-analog-design-with-ihp-sg13g2-open-source-pdk
https://www.ihp-microelectronics.com/de/veranstaltungen/detail/title-certificate-course-in-person-analog-design-with-ihp-sg13g2-open-source-pdk
https://www.ihp-microelectronics.com/de/veranstaltungen/detail/title-certificate-course-in-person-analog-design-with-ihp-sg13g2-open-source-pdk
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