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IHP offers access to memristive technology for edge AI 
computing or hardware artificial neural networks appli-
cations 
For the first time, IHP - Leibniz Institute for High Performance Microelectronics  of-
fers access via Multi Project Wafer service to a completely CMOS integrated 
memristive module based on resistive switching devices in its 130 nm technology. 
 
Frankfurt (Oder).  
Progress in work on memristive circuits and systems is growing rapidly. They find 
applications in non-volatile memories, advanced computing technologies, e. g. 
edge AI computing applications, or in hardware artificial neural networks (ANNs) 
with memristive elements as synaptic elements. The electrical characteristics of 
memristive cells enable modeling of synaptic weights of neuronal synapses and 
implementation of neural network architectures. Meanwhile, memristive device-
based approaches to neuromorphic chips are widely investigated, revealing also 
challenges, such as the variability of switching parameters and the energy costs 
associated with analog-to-digital and digital-to-analog conversion. Addressing 
these challenges will be now possible with the latest offering in IHP's Multi Project 
Wafer Service. IHP offers a fully CMOS integrated memristive module (MEMRES) 
based on resistive TiN / HfO2-x / TiN switching devices in its SG13S technology, 
along with a Process Design Kit including layout and VerilogA simulation model. 
 
By providing the MEMRES module the IHP gives circuit designers around the world 
the opportunity to create neuromorphic circuits with integrated memristive 
technologies in the near future. “Thanks to IHP's memristive devices in its 130 nm 
technology, we were able to successfully participate in the BMBF-funded call for 
proposals Energy-efficient AI system and to achieve first place with our project 
Lo3-ML. Based on our positive experiences, we will also rely on IHP's 
semiconductor competence and especially on the memristive devices in the 
planned follow-up project and use them for the design of energy-efficient circuits 
with non-volatile memory elements.”, says Dr. Marc Reichenbach from Friedrich–
Alexander University Erlangen–Nürnberg. 
 
The memristive module MEMRES consists of 18 additional steps  and is integrated 
into the standard back end of line of the 130 nm CMOS process of IHP.  It is 
fabricated between the Metal 2 and Metal 3 Layers. The module consists of a 
Metal-Insulator-Metal (MIM) stack. Patterning of the MIM stack is one of the 
crucial steps in the MEMRES fabrication process. Hence, the devices are patterned 
with improved fabrication technique consisting of a spacer and encapsulation 
process steps. Further, different memristive switching layers like HfO2 and Al2O3 

https://de.linkedin.com/company/ihp


Press Release 
  

 

IHP GmbH   •   Innovations for High Performance Microelectronics  |  Leibniz-Institut für innovative Mikroelektronik 
Im Technologiepark 25 • 15236 Frankfurt (Oder) •  Tel.: +49 335 5625 0 • E-Mail: ihp@ihp-microelectronics.com 

are used in combination to obtain analog switching behavior which is crucial for 
the neuromorphic computing applications. 
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About IHP: 
The IHP is an institute of the Leibniz Association and conducts research and development of silicon-
based systems and ultrahigh frequency circuits and technologies including new materials. It devel-
ops innovative solutions for application areas such as wireless and broadband communication, se-
curity, medical technology, industry 4.0, automotive industry, and aerospace. The IHP employs ap-

High resolution micrographs, illustrating 
IHP’s CMOS integrated MEMRES mod-
ule, which is based on resistive TiN / 
HfO2-x / TiN switching devices @ IHP 

https://de.linkedin.com/company/ihp
mailto:scholz@ihp-microelectronics.com


Press Release 
  

 

IHP GmbH   •   Innovations for High Performance Microelectronics  |  Leibniz-Institut für innovative Mikroelektronik 
Im Technologiepark 25 • 15236 Frankfurt (Oder) •  Tel.: +49 335 5625 0 • E-Mail: ihp@ihp-microelectronics.com 

proximately 350 people. It operates a pilot line for technological developments and the prepara-
tion of high-speed circuits with 0.13/0.25 µm BiCMOS technologies, located in a 1500 m² DIN EN 
ISO 14644-1 3 certified clean room. 
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