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GPU Chip Power-Transient Suppression Solution

The Excalibur Division of C C LIGHT COMPANY LTD has developed an
integrated solution to address power transients and interconnect losses in GPU chips

manufactured using advanced process technologies.
The proposed solution combines three key approaches:

1. Low-resistance material optimization
2. Nitrogen-based inert process environments

3. Material encapsulation and protective-layer technologies

The primary objective is to reduce interconnect resistance, minimize resistance
increases caused by oxidation, suppress power transients, and improve chip stability

and service life.

Material Selection

Based on the resistivity of pure metals at approximately room temperature, the metals

with the highest electrical conductivity are generally ranked as follows:

Metal Approximate Resistivity
Silver 1.59x 1078 Q- m
Copper 1.68 X 1078 Q- m



Metal Approximate Resistivity
Gold 244x1078Q-m
Aluminium  2.65x 1078 Q-m
Magnesium 445X 1078 Q- m

Although silver offers the lowest resistivity among these metals, its cost is
significantly higher than that of copper. Therefore, the proposed solution does not
recommend replacing copper entirely with silver. Instead, copper should remain the
primary conductor, with graphene composite technology introduced to further reduce

resistance and enhance interconnect performance.

Graphene—Copper Interconnects

For potential power-transient issues in GPUs based on the 1.6 nm process generation,
the Excalibur Division recommends the use of copper—graphene composite materials

as a key direction for interconnect and wiring optimization.

Existing studies have indicated that well-engineered copper—graphene composites
may achieve an approximately 1% increase in electrical conductivity at room
temperature, corresponding to an estimated reduction in resistance of approximately
1%.

Certain individual reports have also indicated that the resistivity of specific graphene—

copper composite materials may be reduced to approximately:

1.2x1078Q-m

Compared with the resistivity of pure copper, approximately 1.68 X 1078 Q - m, this

represents a reported reduction of approximately 29%.

However, more recent analyses have suggested that some exceptionally high
improvement figures may be affected by measurement uncertainty or experimental

conditions. Accordingly, the recommended engineering principle is:

Modest improvements should be demonstrated for repeatability, while

significant improvements must be rigorously validated.

All performance figures should therefore be confirmed through controlled testing

before being considered suitable for mass production.



Process Environment Control

In addition to material optimization, the manufacturing environment is an essential

factor in suppressing power transients and reducing interconnect losses.

The proposed process should incorporate nitrogen purging or nitrogen filling in
relevant manufacturing areas. By reducing the oxygen concentration in the
surrounding environment, this approach can help minimize copper-surface oxidation
and the formation of oxide films. As a result, the process may help maintain lower

contact resistance and more consistent electrical conductivity.

After the chip interconnects have been completed, enhanced material encapsulation
and protective-layer designs should also be implemented. These measures can reduce
the impact of environmental exposure, corrosion, and current loss, thereby supporting

improved component reliability and extending operational life.

Safety Requirements

Nitrogen replacement reduces the oxygen concentration within the production

environment and may create an oxygen-deficiency hazard.
Accordingly, all relevant production areas must be equipped with:

o Suitable supplied-air or oxygen-support equipment.
o Continuous oxygen monitoring systems.

e Appropriate safety procedures and emergency-response measures.

These provisions are essential process-safety requirements and must be implemented
together with the proposed technical improvements. Manufacturing optimization and

personnel safety must not be treated as separate considerations.

Recommended Development Path

In summary, the Excalibur Division recommends a balanced development strategy
rather than simply pursuing a smaller process node or attempting to replace copper

entirely.



The preferred approach is to retain copper as the fundamental interconnect material

while combining:

e Graphene—copper composite conductors.
e Nitrogen-based inert process control.

e Post-process encapsulation and protective-layer technologies.

Together, these three measures are intended to reduce electrical resistance, limit
oxidation-related losses, suppress power transients, improve operating stability, and
extend GPU chip lifetime.

Under a conservative estimate, graphene composite integration may provide an
improvement of approximately 1%. Under highly optimized material and process
conditions, certain published studies and reports have indicated resistivity reductions
of approximately 29%. Nevertheless, such significant performance figures must
undergo strict verification through laboratory testing, reliability assessment, and pilot-

scale manufacturing before any mass-production application.
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