
Building an Ecosystem 
Through IC Education in 
Colombia: A Model for 

Emerging Semiconductor 
Regions

Juan Sebastián Moya Baquero - 
SymbioticEDA



About me
● 03/2025: AMS Designer at SymbioticEDA

● 2024: Researcher at MICL - University of Michigan

● 2023: Ph.D. 

● 2016: Master in Electrical Engineering - IC Area

● 2011: Electronics and Electrical Engineer
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About me
● 2025-2

Professor
Introduction to IC design - Analog Flow (8 weeks) - gf180mcuD
Digital IC design (8 weeks)  - ihp 130

● 2023-1: 
Professor

IC design - sky130A

● 2017 - 2022: 
Professor

Electronics Devices (Semiconductors, PN junction, BJT, AC and DC 
MOSFET model).

Electronics System Design (Negative feedback, stability, frequency 
compensation and noise)
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IC design Flow - Proprietary CAD tools

Taken from : https://www.cadence.com/content/dam/cadence-www/global/en_US/documents/training/training-na-catalog-price-list.pdf
https://c2s2.engineering.cornell.edu/blogposts/SP23/MagicVLSIvsCadenceVirtuoso#:~:text=If%20you%20want%20to%20be,the%20tool%20outside%20of%20industry.
https://www.quora.com/How-much-is-a-single-license-of-mentor-graphics-synopsys-or-cadence-electronic-design-automation-software

Tools license → $10,000 - $100,000 
Virtuoso → $15,000 per license
In some countries in Latam, no 
possibility to access directly the 
tools. Via third party.

Tools license → $20,000 - $100,000 
Chile (Victor Grimblatt) → Prices 
are affordable in Latam

Tools license → $1,000s - $10,000s 
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IC design Flow - PDK access

Tomado de : 
https://www.musesemi.com/dedicated-mask-tapeouts
https://www.cmc.ca/technologies/ 5

https://www.musesemi.com/dedicated-mask-tapeouts
https://www.cmc.ca/technologies/


Open Source PDKs

1.8V/ 5V/ 10V

poly, high-res poly, 
N-well, P-well

MIM capacitor, 
varactores, poly 

capacitors.
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2020 2022

3.3V/ 5V/ 6V

P+Poly, N+Poly 
and HRES 
resistors

MIM caps

2023

SiGe BiCMOS

1.2V digital / 
3.3 thick oxide

Polysilicon 
resistors / MIM 

caps



Pseudo Random 
Number Generator

Digital Temperature sensor

Programmable Finite 
State Machine

Microrobot /Finite State Machine

Tiny Tapeout 3 (2023)
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Some numbers
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https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10858185

❼ Current controlled 
band-pass filter
❽ Clock reference 
generator (1MHz)
❾1.3V Voltage 
Reference (left) & Vout= 
1.65V LDO (right)
❿SAR ADC
✪Short Channel 
transistors 
(characterization)

SSCS Contests

9GreenRio 2: A Linux-compatible RISC-V 
processor developed with a fully open-source 
EDA flow. (link)

Chipathon 2023

Code-a-Chip

Coordinate rotation digital 
computer (CORDIC) with 
OpenLane. (link)

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=10858185
https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/ISSCC23/accepted_notebooks/GreenRio.ipynb
https://github.com/sscs-ose/sscs-ose-code-a-chip.github.io/blob/main/ISSCC23/accepted_notebooks/cordic_openlane.ipynb


2025 TC-OSE @ CAC y Chipathon

S
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Ramón Stiven Sarmiento 
Castro (Estudiante UIS)

From: HC_BTI_RingOsc_Overview. Fernando Guarín

Nicolas Orcasitas Garcia 
(Ingeniero UIS)

Eduardo Caballero 
( Est. MSc. UIS)

Jeison Acevedo
( Est. MSc. UIS)

Jorge Angarita
(Est.  MSc. UIS)

Daniel Barrios
(Ingeniero UIS)

Nestor Matajira
(Ingeniero UIS)

Juan S. Moya
(Investigador UMich)

UNIC-CASS contest 
2024 (sky130)

11

UNIC-CASS Material 

https://www.linkedin.com/in/ramonssarmiento?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAEGy7D8Bi_AncikSqYmaN26VxTOhlhQYpa8
https://www.linkedin.com/in/ramonssarmiento?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAEGy7D8Bi_AncikSqYmaN26VxTOhlhQYpa8
https://www.linkedin.com/in/ramonssarmiento?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAEGy7D8Bi_AncikSqYmaN26VxTOhlhQYpa8
https://www.linkedin.com/in/niorcasitas?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAADIxX7UBdw-1qGjVSU8TmH2svvUrvlvX5ek
https://unic-cass.github.io/
https://unic-cass.github.io/


Workshops in 2024 and 2025 (COL)

Nov. 11th and 12thOct. 27th and 28th

Sept. 1st and 2nd20252024

42 participants

45 participants

16 participants 31 participants



Workshops in 2024 and 2025 (COL)

Nov. 11th and 12thOct. 27th and 28th

Sept. 1st and 2nd20252024

42 participants

45 participants

16 participants 31 participants

134 participants trained in both digital 
and analog IC flows (fundamentals 
courses).



2025 Cherry on Top

Lorena GarcíaJorge Iván MarínJSMB

5.5 days Workshop
Analog Training Digital Training

43 participants

Dec. 1st - 11th

Bluegarden: Environment for IC design 
and verification using open source tools

Digital Flow
Analog Flow
AMS Flow

SymbioticEDA tapeout with ihp130 
TO09/25:

- SPI core
- ADC
- 13- RO and 101-RO for 

reliability characterization
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2025 Cherry on Top

Lorena GarcíaJorge Iván MarínJSMB

Dec. 1st - 11th

Visit to local 
electronics 

industry with 
the possibility 

to develop 
ASIC solutions 
with OS tools



Undergrad Thesis 2023 (sky130)
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Senior applications Engineer (Synopsys) Master's student at Dresden University of 
Technology + Testing Engineer (Intern) at Infineon



Politics in Colombia
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Approved in second debate in the Senate on August 
19, 2025.
Continues its passage through the House of 
Representatives

Lorena García



Conclusions and Remarks
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● OS tools are important for developing the IC design workforce in Latin 
America.

● OS tools democratise IC design and lower the barriers to accessing 
manufacturing.

● Great efforts from IEEE are contributing to this OS ecosystem.

● This could be an interesting approach for developing commercial ASICs for 
the local industry.

● OS tools and flows need to be improved to develop more reliable solutions 
and attract more attention from industry.



Thanks a lot! 

Questions?

Contact Information: jsmoya07@gmail.com
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