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CITI-USP and the Multiuser Center for 
Advanced IoT Manufacturing
Interdisciplinary research infrastructure for advanced hardware, rapid 
prototyping, and pilot-scale IoT manufacturing at the University of São 
Paulo

A multi-user USP platform that integrates project 
design, advanced manufacturing, laboratory 
validation, and digital infrastructure for 
connected hardware systems.

Fabrication & prototyping
InovaLab provides additive and subtractive manufacturing 
infrastructure, including multiple 3D printers, high-precision CNC 
machines, and laser cutting systems.

Test & validation
Laboratory instrumentation supports the development and testing of 
highly integrated electronic circuits, complemented by the LEA audit 
and testing laboratory.

Digital design backbone
High-speed networking, high-capacity servers, and CAD 
environments such as Altium, KiCad, Cadence, AutoCAD, and 
Autodesk Fusion support hardware design and AI optimization.

CITI-USP operates as an academic infrastructure platform that shortens 
the distance from concept to validated prototype, strengthening 
interdisciplinary research, training, and institutional innovation capacity.
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Extreme Climate Events Around the Globe
CLIMATE CATALYSTS

The frequency, intensity, and duration 
of climate extremes have increased, 
posing unprecedented challenges to 
societal stability. These events exert 
profound impacts on human 
livelihoods and ecological integrity.

Primary Threats:
● Floods & Storms: Frequent and 

costly natural disasters affecting 
millions annually.

● Wildfires: Intensified mega-fires 
complicating behavior prediction.

● Droughts: Record low water levels 
causing agricultural and ecological 
damage.

● Tornadoes: Severe atmospheric 
mechanisms impacting local 
communities.

Source: AI for modeling and understanding extreme weather and climate events (2025); International Journal of Urban Sustainable Development (2021)
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RISC-V edge intelligence + 
memory + power management + 
MEMS CO₂ sensing for long-lived 
environmental probes







Heterogeneous Integration of the Forest Probe in a Single Package
RISC-V edge intelligence + memory + power management + MEMS CO₂ sensing for long-lived environmental probes

RDL substrate — redistribution layer interconnecting 
heterogeneous dies

PUPPY — open RISC-V SoC for edge computing and secure 
control
PMIC — local power management for ultra-low-energy 
operation
RAM Die — stacked memory protected by a transparent 
package cap

MEMS CO₂ Sensor

Photoreceptor

IR
LED

Photoreceptor

Air and CO₂
molecules

Top view: integrated RAM + 
sensor

Bottom view: BGA balls and 
dies

• Single-package forest 
perception node
• Open RISC-V computing 
for long-term autonomy
• Designed for harsh 
tropical environments

From discrete sensing to a symbiotic digital perception system for the living forest











Module 1

amicra nano 
ASMPT

Optomec Aerosol Jet 
HD2




