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From
Dr. Tripti S Warrier
Department of Electronics,
CUSAT-22

To,
The Registrar,
CUSAT - 22

Respected Madam,

Subject : Original MOU authenticated by all parties
Ref: CUSAT/PL(UGC).A2/61121/2021, dated 18/01/23.

As per the direction given in the later Ref. No.: CUSAT/PL(UGC).A2/61121/2021 dated
18/01/23, the original MoU with M/s Incore Semiconductors Pvt. Ltd., PES University and
M/s. Tectona Soft Solutions Pvt.Ltd has been authenticated. The same ha;fb'é‘submitted
herewith. Kindly do the needful.

Thanking You,

Yours Sincerely,

Dr TRIPTI S, WARRIER
Assistant Professor
Departmem of Electronics
Cochin University of
Science and Technology
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MEMORANDUM OF UNDERSTANDING

For Instﬁutional Collaboration between COCHIN UNIVERSITY OF SCIENCE AND TECHNOLOGY, Kerala,India and
Incore SemicondE ctors Priyate Limited, Chennai, India and People's Education Society University, Bangalore, India and Tectona
SoftSolutions Pvt. Ltd.

: » s Aprig
This Memorandum of Understanding (“MOU") made on this th—day-of-January, 2023 between Cochin University

of Science and 'léchnology, Kerala, India (Hereinafter referred to as “CUSAT”) represented by its Registrar, Dr. Meera V., Incore
Semiconductors Private Limited, a company with its registered office at No 22 (1st Floor) Tower 2 Rayala Towers, 158 Anna Salai,
Chennai TN 600100, India (hereinafter referred to as “Incore”) represented by CEO, Mr. G S Madhusudan, People's Education
Society University, Bangalore, with its registered office at PES University, 100 Feet Ring Road BSK Il Stage, Bangalore -
560085 , India (hereinafter referred to as “PESU”) represented by its Vice-Chancellor, Dr. J Suryaprasad and Tectona
SoftSolutions Pvt: Ltd., a company with its registered office at A-304, THE FIRST, Nr. Keshavbaug Party Plot, Vastrapur, |
Ahmedabad, 380015(hereinafter referred to as “Tectona”) represented by CTO Sapan Shah. The CUSAT, Incore, PESU and

Tectona will be collectively referred to as the “Parties” and individually as the First, second, third and fourth party respectively.
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GENERAL TERMS OF MOU
1. Objective: g

This MOU is intended to set forth and summarize the mutual understandings of CUSAT, Incore, PESU and Tectona with respect to
the proposed joint research proposal titled “DSP and Al workload tuned Embedded RISC-V Processors” to Meity under the C2S
scheme under thejAcademia/Startup Category-I (the “Proposed Relationship”)

Definitions:
a. Intellectual Prog'erty means discoveries, inventions, developments, improvements, works of authorship, mask works,
identifying marks, érade dress, confidential or proprietary information, know-how, designs, processes, technologies, technical

information, data, prototypes, disclosures, methods, algorithms, improvements, research, source code, object code, software,

firmware, tools, formulas, drawings, engineering schematics, hardware, configuration information, specifications, models, works of
authorship, dewces reports, results, ideas, benchmarking performance information or data, diagrams, instructions, materials,
notes, records, fe%jback and other such items for which Intellectual Property Rights may be secured.

b. Intellectual Property Rights means all patents, copyrights, moral rights, trademarks, trade secrets and any other form of
intellectual property rights recognized in any jurisdiction, including applications and registrations for any of the foregoing.

c. Future Agreem@t means the agreement which the Parties will negotiate on the basis of the concepts set forth herein

d. Marks means trade names, trademarks, service marks, symbols and logos. e

? /%' 1501 '/O
e. Project Statemeazgt means documents executed in accordance with terms to be agreed on in the Future Agre/e( ent, settWé,
outspecific terms associated with partlcular transactnons as identified by the Parties. o3 73
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1. Areas of Collaboration:

The mutual interactions considered here are limited to:

1. Roles and Responsibilities defined for each partner in section-8 of this document.
2. Disbursal of grant in aid funds received for the project as per the project outlay defined in the
project proposal.
2. Technical and other Assistance:

For the successful implementation of the agreed activities, the parties hereby agree to share the technical
and other assistance needed by the proposal of Section-1.

3. General Obligation:

a) Each Party hereby agrees to obtain prior permissions which are necessary for carrying out their
respective part of the activities mentioned in this MOU from the concerned authorities.
b)  The Parties also agree to carry out their respective part in good faith and in  accordance with the laws

c) The Parties agree to proceed at their own risk and expense regarding the subject matter of this MOU
until the execution of the Future Agreement as defined below or termination of negotiations, whichever
is earlier. This MOU is intended solely to set out the summary of the main terms that the Parties have
discussed and intend to agree upon in a future mutually acceptable definitive agreement duly approved
and executed by the Parties. Each Party shall be liable for all of its own fees, costs and other expenses
in conjunction with negotiation and preparation of this MOU, as well as any definitive agreement the
Parties may enter into.

d)  No oral agreement or conduct of the Parties (including partial performance) shall be deemed to impose
any obligation or liability on either Party. This MOU creates no relationship of joint venture, partnership,
or agency between the Parties, and the Parties acknowledge that no other facts or relations exist that
would create any such relationship.

e) ltis expressly understood that this MOU is not intended to be enforceable by either Party except with
respect to the obligations set forth in section 7. However, failure to achieve a more complete
agreement will not limit the enforceability of the binding provisions in section 7.

f) This MOU is not a complete statement of all terms and conditions of the transaction currently being
considered by the Parties and merely sets forth a framework for the Parties to guide their cooperative
efforts.

g) Neither Party shall be liable for damages for any delay or failure to perform its obligations hereunder, if
such delay or failure is due to reasons beyond the control of the concerned Party or without it’s fault or
negligence, including without limitation, strikes, riots, wars, fires, epidemics, quarantine restrictions,
unusually severe weather, earthquakes, explosions, acts of god or state or any public enemy or acts
mandated by applicable laws, regulation or order, whether valid or invalid, of any governmental body.

h)  Nothing in this MoU shall be construed to grant either Party the right to make commitments of any kind
for or on behalf of the other without the other's prior written consent. At all times contemplated herein,

.. CUSAT and Incore and PESU and Tectona shall remain independent contractors, each resp onsible
for its own employees. Each Party assumes no res nsnblhty to the other for costs, exp
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5. Profits and Loss:
Not applicable.
6. Coordination:

In order to carry out and achieve the objectives of this MOU, each party will appoint an appropriate
person to represent them and to coordinate the agreed activities.

7. Confidentiality:

Each Party shall treat the business, technical, financial information, negotiations and the

content of this MoU as Confidential Information. Neither party shall disclose any Confidential

Information to any third party without the consent of the other party or use such Confidential

Information. This obligation does not apply if (a) it is or becomes generally available to the

public; or (b) is independently developed by the other party without the use of such disclosed materials; or
(c) has been acquired through a third party who is not obligated under this MoU; or (d) was already lawfully
in its possession prior to the date hereof or () if the party is required to disclose by operation of law. The
obligation shall survive three (3) years after the termination of this MoU. Parties acknowledge that the
confidential information is valuable and unique. In case of breach, the affected party shall be entitled to
injunctive relief in addition to all other remedies available in law or equity including monetary damages.

8. Roles, Responsibilities and Deliverables:
Each Party will abide by the roles, responsibilities and respective deliverables as defined below:

1. CUSAT’s (Nodal) role in the project will involve:

a. Development of HW library units for the Bit Manipulation and Packed SIMD instructions
along with InCore
Development of SW library routines for the Bit Manipulation and Packed SIMD instructions
along with InCore
Implementation of test-cases for verification of HW and SW artifacts from the framework
Assistance in development of framework to InCore
Adding software support to Bit Manipulation and Packed SIMD instructions in GCC.
Measurement and analysis of Performance improvement due to support for Bit Manipulation
and Packed SIMD using workloads and benchmarks.
Performance evaluation of the processor core with various configurations of Bit Manipulation
and Packed SIMD instructions using suitable applications and benchmarks
2. PESU’s (Collaborating Institute) role in the project will involve:
Identify suitable set of applications and benchmarks that need to be profiled
Develop a methodology and scheme to profile benchmarks and provide relevant feedback to
the user
Implement the automate profiler to identify subset of custom instructions
Design and implement the micro-architecture of the Integer Vector Coprocessor.
FPGA validation of Vector co-processor

f. Performance benchmarking on FPGA and feedback to profiler
3. InCore’s (Startup) role in the project will involve:

a. Jointly develop HW units and SW routines with CUSAT for the Bit Manipulation and Packed-
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;’{ o \f.‘;. \ b. Identify test-cases for the HW and SW verification effort
17 N\ c. Develop the HW test verification environment in CoCoTb
g \ d. Make required changes to the in-house cores to integrate HW units and SW emulation
Ty Kochl6a2 122 routines produced by the proposed framework
1, g e. Integrate all artifacts from the framework with respective RISC-V cores.
7 f. FPGA prototyping of the final core
X A8/ g. Provide assistance to PESU in developing profiler
v (G h. Assistance in design and implementation of the Vector Co-Processor

"4, Tectona SoftSolutions’ (End-User) role in the project will involve
a. Will provide the necessary market and industry inputs required to characterize the +HW-and
SW outcomes of this project D=
b. Tectona will provide the necessary configurations of the g nerated IP which;t’can consum

in its proposed soluti P \ PR
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¢. Tectona will provide the necessary commercial benchmarking targets and solutions that the
IP needs to meet.
9. Intellectual Property Rights:

All IPR originating from the project as listed below shall belong to InCore:

1. Re-usable HW IPs:

a. Alibrary of configurable and optimized HW IPs (in Bluespec System Verilog) to support each
extension (Bitmanip, PSIMD and Vector).

b. Software emulation libraries (in C/C++ and Assembly) which can execute the instructions of
the mentioned extensions.

2. Profiling and Verification IPs:

a. An automated trace-based profiler to provide an extremely tailored domain-specific RISC-V
core. This IP will be useful to provide the necessary feedback to the end-user applications so
that they can leverage the most from the underlying hardware.

b. Enhanced software stack available for the mentioned set of extensions. Compiler and
é\sselmbledr changes to generate machine code more suitable to the underlying HW blocks

eveloped.

c. A fast and low-cost unit verification environment based on CoCoTb, Verilator and Python
producing all necessary production level verification metrics for HW units. This IP will be
useful in providing the vendors the confidence in the IP and also ensure that any further
optimizations and modifications of the IPs will undergo a rigorous amount of testing and
verification.

3. SoCs and FPGA prototyping IPs:

a. Azurite Core integrated with Bitmanip and PSIMD extensions and prototyped on FPGA to
demonstrate capabilities and feasibility for mentioned extensions.

b. Calcite core integrated with Bitmanip and PSIMD and Vector extensions and prototyped on
FPGA to demonstrate capabilities.

InCore agrees to provide academic licenses of the above listed IPs to CUSAT and PESU for a period of 5

years (renewable subsequently for periods of 5 years) to allow the IPR to be used for research only and
not for any commercial purpose.

Furthermore, InCore also agrees to provide academic licenses of the IPs (already available with InCore)
listed below to CUSAT and PESU for a period of 5 years (renewable subsequently for periods of 5 years)
including the duration of the project, to allow the IPR to be used for research activities only and not for any
commercial purpose:

1. Calcite RISC-V Core
2. Azurite RISC-V Core
3. Peripheral IPs required for prototype SoC:
a. UART, SPI, GPIO, PWMs, QSPI,
b. PLIC and CLINT
c. BootROM and TCM
4. Interconnect Fabrics:
a. AXl4, AX|4-Lite and APB compliant Interconnects

InCore will also provide all the IPs from the project to the End-User Tectona under a separate commercial
engagement between InCore and Tectona.

10. Validity:

The validity of this MOU is for the period of three years w.e.f. the date of signing the agreement. The
validity can be further extended by mutual agreement between the parties for the expiry of its validity. The
tripartite MoU involving CUSAT, PESU and M/s Incore Semiconductors Pvt.Ltd., valid for a period of 3
years w.e.f 25.02.2022 will became null and void with effect from the date of effect of this MoU

“11. Modification/Amendments
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12. Termination of MOU

a) This MOU may be terminated by Parties, upon prior notice given to the other in writing not less
than three months before the intended date of termination.

b) In case of a breach by one of the parties, the other party may terminate the MOU with immediate
effect. However a notice to that effect should be served to the other parties.

C) In case of termination, both parties should ensure that such termination should not adversely

affect the interest of parties.

d) Unless otherwise agreed upon by the Parties, the Sections 4, 7 & 9 shall have binding effect and
survive expiry / termination of this MoU. Notwithstanding the above, Section 7 shall survive

termination of this MoU, for a period of five (5) years from the date of termination of the MoU,
unless otherwise agreed upon in a separate agreement.

13. Disputes/Differences:

In case of any dispute/differences arise in relation to the terms and conditions of this MOU, the parties

, resolve the same through mutual negotiations and any litigation based on such disputes are
subject to the jurisdiction of competent Courts at Ernakulam District.

14. Force Majeure

Neither Party shall be liable to the other Party in respect of any loss caused to such party on account of

circumstances beyond the control of such party.

In agreement with the above terms of collaboration, the Parties have caused this MOU to be executed
through their authorised representatives mentioned below on the ™ day of January 2023.

9057 10
Signed for and on behéff-'ogf :

Cochin University of Science and

Technology by: g
Name: Dr. MeeraV D’p"’f&,ﬁ‘a’? )
Position: Cochin University of

Date: 1|20 235cience and Technology
o lO \ ?(cc;chi - 682 022. Kerala

Signed for and on behalf of
PESU by:

Name: Dr. J Suryaprasad
Position: Vice Chancellor

Date:oq] @z) 20y

Signed for and on behalf of
Incore Semiconductors Pvt Ltd by:

(Official Seal)

Name: G S Madhusudan
Position: CEO

Tectonant"Squtions by:

Name: Sapna Shah
Position: CTO

Date: O /‘7L‘ /202}
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