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Clean room facilities 
General description 

 

The Microtechnology Laboratory of the Centro de Ingeniería y Desarrollo Industrial (CIDESI) is 
dedicated to operating as a research and development platform, which will be primarily applicable 
to immediate and fundamental needs of the industry and scientific community of Mexico. The 
laboratory consists of 12 operational work areas which occupy a total physical area of 360 m2. Its 
infrastructure includes temperature control and pure air flow, shower of pure air (air shower) and 
a pass-through windows to minimize contamination to achieve class 100 and 1,000 (ISO 5 and 6). 

The Microtechnology laboratory includes basic infrastructure to carry out design, modeling, 
analysis, preparation, manufacturing, testing and packaging of microdevices. The infrastructure 
consists of the space, equipment and supply systems for the following processes: 

• Photolithography 
• Wet etching 
• Dry etching 
• Physical vapor deposition 
• Chemical vapor deposition 
• Thermal processing 
• Dimensional characterization 
• Electrical characterization 
• Chemical mechanical polishing 
• Wafer bonding and wire bonding 
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Photolithography 
Cleanroom area class 100 (ISO 5) 

 

The entire photolithography process is 
offered for processing 4” wafers. 

Manufacture of 5 ”x 5” substrates for light 
and dark field masks with a minimum 
structure size of 1 µm. Thick layers of 
photoresist can be processed for complex 2D 
and 3D structures using direct laser patterns 
in a single scan. 

The deposition of photoresist is done by 
computer controlled centrifugation coating. 

The exposure of the photoresist is carried out 
by contact or proximity mode, using a light 
source of 375 nm (UV) to obtain projections 
on the wafer with a resolution of 1 µm. 

The exhibition is done with computer-
controlled lighting and manual alignment. The 
exposure can be done using the alignment of 
the back with a 180x magnification and 
automatic compensation of the wedge effect.  
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Dimensional characterization 
Cleanroom area class 1000 (ISO 6)

 

Geometrical inspection using several 
mechanical and optical methods. 

Optical digital microscopy with tilting 
objective for different perspectives of the 
sample. Complete contactless wafer 2D and 
3D mapping with HDR and image focus 
stacking capabilities.  

Mechanical contact profiling with controlled 
force of 0.5, 1, 2 and 5 mg using a stylus tip o 
2 µm. 

Optical profiling for non-contact 
measurements by scanning interferometry for 
any material. To measure polished or rough, 
curved, flat or stepped surfaces with 
reflectivity between 0.3% and 100%. For all 
type of materials (glass, liquids, photoresist, 
metal, polymer, pastes and others). 

Variable angle spectroscopic ellipsometry 
which can be operated in the UV/VIS and NIR 
region. It can use a photodiode array or a 
monochromator as detector to select 
between rapid analysis and better precision. 
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Wet etching 
Cleanroom area class 1000 (ISO 6)

Area to perform the necessary cleaning and 
isotropic or anisotropic etching operations of 
silicon wafers and other substrates, as well as 
of oxides and deposited thin films 
Wet Processing area is dedicated to perform 
cleaning, chemical etching of wafers and all 
material involved in the fabrication of MEMS 
prototypes, and for the removal of sacrificial 
layers for the liberation of thin cantilevering 
structures and others. 
A process for critical point drying is available 
to increase yield and uniformity of MEMS 
devices after etching of micromachining of 

cantilevering MEMS structures and the 
removal of sacrificial oxides, avoiding stiction 
with the substrate.   
All the process incorporates quality control 
with the use of automatic hot plates stirrers, 
pH and conductivity meters and temperature 
controlled convection ovens. 
The wet processing units are exclusively 
dedicated to organic, alkaline or acidic 
solutions and are equipped with Di-water rinse 
showers, N2 guns and are connected to 
exhaust systems sending all vapors to gas 
scrubbers and vapor filters.
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Dry etching 
Cleanroom area class 1000 (ISO 6)

 

Dry etching area allows performing deep 
etching of silicon wafers and films of silicon 
compounds, required for the fabrication of 
MEMS and electronic devices. In addition, the 
laser engraving system available can be used 
as a suitable solution for wafer marking and 
chip dicing. 

The Deep Reactive Ion Etching (DRIE) 
equipment available is a highly selective deep 
Si-etching using a unique plasma source and 
chamber specifically designed for the “Bosch 
Process”. The system is capable of etching 
wafers up to 4” with aspect ratios of 20 to 100 
with high and low etching rates. 

The laser engraving system is composed of a 
pulsed fiber laser (20W and 30W) with x-y 
axes scanning capability, for its use on chip 
dicing and marking of substrates. 
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Physical vapor and parylene deposition  
Cleanroom area class 1000 (ISO 6)

Deposition by vaporization (PVD) allows the use of a wide range of materials where no precursor 
materials are involved. It requires lower temperature process than CVD and avoids issues of handling 
and storage of dangerous materials.  

Two processes are available: sputtering and electron beam evaporation. 

Sputtering can be Parylene deposition is a special case for CVD process which results in excellent 
chemical and dielectric barriers with precise control in coating rate and thickness. 

Parylene coatings are inert and biocompatible and can be deposited with a precise control of coating 
rate and thickness. 
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Electrical characterization 
Cleanroom area class 1000 (ISO 6)

The instrumentation required to interconnect, 
test and characterize the electrical response of 
microsensors and microelectronic devices is 
available.  

Equipment inside cleanroom areas allows for 
continuous quality control and performance 
testing of the fabricated devices. Direct 
contact is performed, at wafer or die level, 
with tungsten tips with manual micro 
positioners for electrical stimulation and 
measurements using state-of-the-art 

instruments with DC and AC signals of 
controlled amplitude, voltage and phase. Also, 
4-wire Kelvin measurements capabilities and 
temperature measurements can be included 
to analyze operational conditions and 
electrical properties of materials. 

Additional to the testing of microsensors, 
microactuators and semiconductor devices, 
implemented prototypes can be characterized 
and verified.
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Packaging 
Cleanroom area class 1000 (ISO 6)

Processes implemented inside cleanroom 
includes wire bonding and wafer bonding.  The 
wire bonding is performed with a thermosonic 
process of ball and wedge bonding for die to 
package, die to die or die to printed circuit 
board interconnection using gold or aluminum 
wires. Wafer bonding processes equipment is 
used mainly for in-processes packaging with 

the formation of sealed cavities at wafer level 
and the fabrication of multiwafer devices. 

In addition, CIDESI provides services for high 
precision extractive and additive 
manufacturing, for sensing solutions packaged 
and ready to be tested in the field.
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Thermal processing 
Cleanroom area class 1000 (ISO 6)

Thermal processing of silicon wafers, other 
substrates and polymeric films with furnaces 
and rapid thermal annealing (RTA) to perform 
thermal oxidation (passivation), diffusion and  
annealing during the fabrication of MEMS and 
microelectronic devices. 

The available furnaces can achieve between 
1,000° and 1,200° with 5” quartz or alumina 

tubing. Thermal oxidation can be performed 
by dry or wet processes for 4” wafers. 

RTA allows the activation of dopants in silicon 
wafers, interfacial reaction of metal contacts, 
ion implant activation, and polysilicon 
annealing.  During this process 1150°C can be 
obtained with a ramp up rate from 10 to 
200°C/s.
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Chemical Vapor Deposition and chemical 
mechanical polishing 
Cleanroom area class 1000 (ISO 6)

Low Pressure CVD film deposition section 
enables polysilicon, silicon nitride and silicon 
oxide deposition on the wafers for processing 
the structural and dielectric materials in 
MEMS devices with excellent step coverage. 
The temperature can be controlled with great 
precision, resulting in excellent uniformity in a 
wafer, wafer-to-wafer, and run-to-run.  

The Microtechnologies Laboratory is also 
enabled with fully automated open-load 
plasma enhanced Chemical Vapor Deposition 

equipment to deposit layers of SiO2, SiO2 and 
amorphous Si. It can utilize TEOS for film 
deposition at high temperatures at low 
temperatures. 

Chemical Mechanical Polishing (CMP) enables 
the planarization technology. CMP is a process 
suitable for smoothing and planning surface 
with the combination of chemical and 
mechanical forces for removing the surface 
irregularities of silicon wafers and films.  
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Contact information 
Need additional information on services or projects?  
Please contact us: 
 

microtecnologias@cidesi.edu.mx 

Dirección de Microtecnologías 
Centro de Ingeniería y Desarrollo Industrial 
Av. Playa Pie de la Cuesta 702 
Desarrollo San Pablo, Santiago de Querétaro 
Querétaro, México 
Phone:  +52 (442) 211 98 00 Ext. 5030, 5040 y 5224. 


