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QUANTUM CHAIN: A Post-Quantum Infrastructure for Next-
Generation Payments

1. The Modern Payment Crisis: Structural Weaknesses in Legacy Systems
Modern financial institutions are operating on infrastructure that was
fundamentally not designed for a digital-first, globalized economy. Quantum
Chain, as a strategic technology provider, observe that the friction within
current systems is rapidly becoming a structural failure.

Core Failures of Existing Infrastructure:

 Inefficient Cross-Border Transfers: Payments remain slow and fragmented,
often requiring multiple intermediaries that escalate both cost and
operational risk.

o Operational Fragmentation: Compliance and reconciliation processes are
siloed across different jurisdictions, leading to duplication of effort and
significant overhead.

» Ligquidity Fragmentation: The reliance on pre-funded accounts and
correspondent banking tiers traps capital and increases FX volatility.

» Cryptographic Obsolescence: Current frameworks rely on aging RSA and
ECC standards that cannot withstand the emerging threat landscape.

The Dual Threat: Al and Quantum Computing

The financial sector faces an unprecedented security convergence. Adversaries
are now utilising Al to automate vulnerability discovery and launch "scaled
attack capabilities" that bypass traditional fraud detection. Simultaneously, the
"Harvest Now, Decrypt Later" risk is an immediate concern: sensitive financial
data is being intercepted today with the intent of decryption once quantum
computers can break traditional Public Key Infrastructure (PKI).

The Result for Institutions:

This environment creates persistent settlement delays, compliance
inefficiencies and a dangerous strategic dependency on outdated frameworks
that leave institutions exposed to escalating cyber risks.

2. The Quantum Chain Paradigm: Integrated Financial Infrastructure
Quantum Chain is a deployable, quantum-secure financial infrastructure
designed specifically for regulated entities. It provides an integrated stack for
messaging, settlement and digital asset management.




QUANTUM CHAIN: A Post-Quantum Infrastructure for Next-
Generation Payments

Category Quantum Chain Approach

Security Native post-quantum cryptographic architecture

Settlement Public-Permissioned ledger finality with real-time settlement
Compliance Al-assisted automation and integrated risk controls
Messaging ISO 20022 aligned for rich, structured financial data
Governance Enterprise and sovereign-grade Proof of Authority (PoA)

Immediate availability to bypass multi-year migration

Deployment e

Strategic Distinction:

While many industry initiatives focus on multi-year cryptographic migration
roadmaps with uncertain outcomes, Quantum Chain is deployable today,
providing an immediate path to post-quantum readiness and infrastructure
modernization.

3. High-Level Technical Architecture
The Quantum Chain architecture is designed to bridge the gap between legacy
core banking systems and the next generation of programmable finance.

The Functional Flow:

1.Access: Users, Businesses and Banks interact through front-end Payment
Applications (Wallets, Merchant Systems, Banking Apps).

2.Connectivity: These applications communicate via Quantum Chain APlIs,
designed to minimize "rip-and-replace” risks for existing IT stacks.

3.Processing: The request enters the Quantum Chain Layer for validation and
ledger entry.

4.Finality: Transactions conclude at the settlement layer with Banks,
Payment Networks, Stablecoin Issuers, or CBDC frameworks.
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The Six Core Components of the Quantum Chain Layer:

« PQ Cryptography: A native architecture designed specifically for the
Quantum + Al threat era to mitigate "Harvest Now, Decrypt Later" risks.

» Settlement Engine: Facilitates shared ledger finality, enabling real-time
transactions and eliminating traditional clearing delays.

e Smart Assets: Supports QRC-based (Quantum-Resistant) programmable
assets, including tokenised deposits and digital currencies.

e Messaging Layer: Fully ISO 20022 aligned to ensure global interoperability
and support for rich payment metadata.

» Compliance Engine: Provides rule-based monitoring and integrated tools to
reduce the operational burden of regulatory adherence.

» Al Validation: Employs intelligent verification for automated transaction
screening and structured payment validation.

4. Post-Quantum Security and the Al Threat Era
Traditional PKI is the Achilles' heel of modern banking. The emergence of
guantum-scale computation renders current encryption standards obsolete,
leading to specific institutional threats:
» Cryptographic Key and Identity Compromise: The ability for adversaries to
derive private keys or impersonate legitimate account holders.
» Transaction and Infrastructure Manipulation: Forging signatures to alter
transaction details or impersonating entire financial nodes.

The Scaled Attack Era:

Quantum Chain acknowledges that Al accelerates these risks by enabling faster
exploitation cycles and more sophisticated fraud. Our architecture is
engineered to counter these automated capabilities through a native post-
quantum cryptographic design. This ensures that even as Al scales the speed
of attacks, the underlying cryptographic foundation remains mathematically
resilient.

See Appendix D - QAI: Payments Attack Examples

S. Al-Assisted Compliance and Messaging Standards

In traditional finance, compliance is a disconnected, post-payment process.
Quantum Chain integrates compliance directly into the infrastructure,
transforming it from a hurdle into a foundational component.




QUANTUM CHAIN: A Post-Quantum Infrastructure for Next-
Generation Payments

Key_ Features of the Compliance Layer:

1.1S0 20022 Alignment: Utilizing structured metadata to ensure all financial
communication meets global standards.

2.Al-Assisted Screening: Automated rule-checking and risk controls that
operate at the speed of the transaction.

3.Travel Rule Compatibility: Native support for the secure transfer of
originator and beneficiary information.

4.Policy Enforcement: Real-time application of institution-level compliance
controls directly on-chain.

S.Immutable Audit Records: Generating high-fidelity, tamper-proof trails that
simplify regulatory reporting and oversight.

6. Operational Payment Models

6.1. Peer-to-Peer (P2P) Transfers

Quantum Chain enables instant, direct settlement by bypassing the
intermediaries inherent in card networks.

» Benefit: Direct blockchain settlement with semi-automated screening.

» Example: A user in Indonesia can send digital SGD to a recipient in
Singapore instantly via a compatible regulated or self-custody wallet, with
compliance and validation occurring simultaneously within the payment
flow.

See Appendix A - P2P Payments Transfer Architecture

6.2. Domestic Banking and Merchant Payments
By replacing batch settlement windows with real-time ledger reconciliation,
institutions can significantly reduce operational overhead.
» Use Cases: Government digital disbursements, salary payments and
merchant acquiring via QR or POS systems.
o Advantage: Immediate settlement between participants using tokenized fiat
or deposits.

See Appendix B - Domestic Payments Architecture



QUANTUM CHAIN: A Post-Quantum Infrastructure for Next-
Generation Payments

6.3. Cross-Border Settlement
The traditional correspondent banking model is plagued by inefficiency.
Quantum Chain provides a simplified alternative.

Before: Fragmented Correspondent Banking
o Sender Bank
o Correspondent Bank
e Intermediary Network
» Receiving Bank
» Challenges: High FX costs, delayed settlement, and severe liquidity
fragmentation.

After: Quantum Chain Infrastructure
» Bank / Wallet / PSP
e Quantum Chain (Shared Ledger)
» Bank / Wallet / PSP
« Advantages: Faster settlement, reduced liquidity requirements, shared
compliance frameworks and full transaction visibility.

See Appendix C - Cross-Border Payments Architecture

7. Technical Specifications and Integration

Quantum Chain is engineered for enterprise-grade reliability and sovereign-
grade control, ensuring that financial institutions maintain full authority over
their digital ecosystems.

Capability Quantum Chain Specification
Consensus Proof-of-Authority (PoA)
Smart Contracts QRC-based (Quantum-Resistant) programmable assets

Institution-controlled access and sovereign-grade identity
management

ldentity
Messaging ISO 20022 aligned
Cryptography Native post-quantum architecture

Compliance Al-assisted policy enforcement
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Institutional Integration & Risk Mitigation:
To minimize "rip-and-replace” risks, Quantum Chain offers flexible integration
points:
o Core Banking & Treasury: Direct integration with existing ledger systems.
o APIs & Gateways: Enterprise-grade APIs for banking apps and merchant
POS systems.
e Sovereign Frameworks: Native support for CBDC issuance and regulated
stablecoin ecosystems.

8. Comparative Analysis: Traditional Finance vs. Quantum Chain

Area Traditional Finance Quantum Chain
Settlement Delayed (T+1 to T+3) Near real-time
Infrastructure Fragmented / Siloed Shared ledger
Compliance Disconnected / Manual Embedded / Al-Assisted
Security Legacy Cryptography (RSA/ECC)  Post-quantum security
Transparency Limited / Opaque Real-time visibility
Reconciliation Manual / Multi-party Shared state
Cross-border Multiple Intermediaries Direct settlement

Programmable

Innovation Speed Slow / Incremental .
infrastructure
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9. Deployment Models and Strategic Conclusion
Quantum Chain supports four primary models for institutional adoption:
» Domestic Payment Network: Regulated domestic rails utilizing tokenized
fiat for national use.
o Cross-Border Settlement Corridor: Shared infrastructure connecting
payment institutions across two or more countries.
» Stablecoin Payment Ecosystem: A platform for licensed issuers to deploy
regulated stablecoins for retail and enterprise use.
» Bank Tokenized Deposits: Enabling commercial banks to issue
programmable deposits for automated treasury and settlement operations.

Strategic Message
Quantum Chain is not presented as a technological upgrade; it is a transition
for the future of finance.

By enabling secure digital payments and trade settlement, sovereign digital
currency infrastructure and programmable finance, Quantum Chain allows
institutions to move beyond legacy limitations.

For Central Banks, Commercial Banks and Payment Providers, Quantum Chain
combines pertinent solutions and defenses into a practical, immediate path to a
secure and programmable future.

We offer the ability to mitigate the HNDL and quantum threat today while
unlocking the emerging opportunities of the next generation of finance.
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The Payments Industry Is Approaching a Structural Security and
Infrastructure Transition

Global payment systems were designed around:
e Legacy public-key cryptography
Fragmented correspondent banking models
Disconnected compliance systems
Delayed reconciliation and settlement
Siloed domestic and cross-border infrastructure

At the same time, the industry is rapidly moving toward:
e Real-time settlement
» Stablecoins and tokenised deposits

CBDCs

Programmable payments

Al-driven operations

Interoperable digital financial infrastructure

However, existing migration strategies remain heavily dependent on:

e Multi-year upgrade programmes

» Partial cryptographic retrofitting

o Fragmented vendor stacks

» Uncertain implementation timelines;
while quantum computing and Al continue accelerating the risk window around
financial trust infrastructure.

Where Quantum Chain Fits

Quantum Chain combines:

Post-Quantum Security
» Native post-quantum cryptographic architecture
» Quantum-secure transaction signing and verification
» Mitigation against “Harvest Now, Decrypt Later” risks

Blockchain-Based Settlement
» Real-time shared ledger settlement
e Immutable permissioned transaction records
» Programmable digital asset infrastructure
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Al-Assisted Compliance
« Embedded AML and sanctions screening
» Policy-based transaction validation
e Structured compliance automation
» Real-time auditability

Financial Infrastructure

» SO 20022 aligned messaging

» Stablecoin and tokenised deposit support

« CBDC interoperability capability

o Enterprise API integration;
into one deployable financial infrastructure layer purpose-built for emerging
payments.

Why This Is Relevant To EPAA
Quantum Chain enables:
e Quantum-safe financial messaging and settlement
» Real-time domestic and cross-border payments
« Embedded compliance at protocol level
» Reduced correspondent banking dependency
» Shared ledger reconciliation between participants
e Programmable payment and treasury infrastructure
» Stablecoin, tokenised deposit and CBDC interoperability
o Future-ready payment rails for banks, PSPs and regulated institutions

Rather than treating:

e Security,

e Settlement,

o Compliance,

e Messaging,

» and digital money;
as separate infrastructure layers, Quantum Chain integrates them into one
unified programmable financial network.
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Deployable Today - Not A Multi-Year Research Programme
Quantum Chain already supports:

o Wallet infrastructure
Enterprise APIs
Stablecoin architecture
Programmable settlement flows
Al-assisted compliance integration

e Post-quantum transaction validation;
allowing institutions to begin deploying quantum-secure payment
infrastructure today rather than waiting for uncertain future migration
outcomes.

Strategic Direction
The next era of payments will require infrastructure capable of combining:
e Quantum-safe trust
e Real-time settlement
e Programmable money
o Al-assisted compliance
» Interoperable digital financial assets;
within a single operational framework.

Quantum Chain represents a deployable path toward quantum-secure
programmable payments infrastructure for the next generation of global
finance.



APPENDIX A: P2P Payments Transfer Architecture

Quantum Chain quantum-secure peer-to-peer transfer flow

Sender
Mobile Wallet/App

Initiates Transfer

Quantum Wallet SDK
PQ Signature Engine
Identity Validation

Signed + Structured Transaction

Quantum Chain API

* Transaction Routing

* 1SO 20022 Mapping

* Al Compliance Screening
* AML / Sanctions Validation
* Risk & Policy Checks

Validated Paynient Instruction

Quantum Chain Network

¢ Post-Quantum Cryptography
* Shared Ledger Settlement

* Smart Asset Transfer

* Immutable Audit Trail

* Real-Time State Update

Settlement Confirmation

Recipient
Mobile Wallet/App

Simple Transaction Example
Scenario: User in Indonesia sends 1005SGD (Tokenised Singapore
Dollar) to family in Singapore.

Transaction Flow

Step Action

1 Sender initiates payment in wallet

2 Wallet creates post-quantum signed transaction

3 Transaction passes Al-assisted compliance checks
4 Quantum Chain validates and settles transaction

5 Recipient wallet receives confirmed balance instantly
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Quantum Chain Domestic Banking & Merchant Payment Flow

Customer Wallet
Banking App / POS App

Payment Initiation

Merchant / Bank Gateway
QR / POS / API Endpoint

Structured Payment Request
¥

Quantum Chain API Layer

* |SO 20022 Payment Formatting
¢ Al Compliance Screening

¢ AML / Fraud Detection

* Merchant Validation

* Transaction Policy Enforcement

Validated PayTent Instruction

Quantum Chain Network

* Post-Quantum Signature Verification
» Shared Ledger Settlement

* Smart Fiat / Stablecoin Transfer

* |Immutable Audit Trail

* Real-Time Reconciliation

Settlement Eonﬁrmation

Merchant Bank / Treasury
Updated Account Balance

Simple Domestic Payment Scenario
A customer in Malaysia uses a mobile banking app to pay a merchant
instantly using tokenised MYR on Quantum Chain.

The transaction settles immediately between the customer wallet,
merchant bank and acquiring infrastructure without traditional batch
reconciliation delays.
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Step

1

Domestic Transaction Flow

Action

Customer scans merchant QR code

Banking app generates payment request

Wallet signs transaction using PQ cryptography

Quantum Chain API performs compliance and fraud checks
Quantum Chain settles tokenised MYR transfer

Merchant receives instant settlement confirmation

Shared ledger updates all participant balances simultaneously
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Quantum Chain Cross-Border Settlement Flow

Sender Bank /
Wallet / Payment App

Cross-Border Payment Request

Domestic Banking System
FX / Treasury Layer

Structured Payment Instruction

Quantum Chain API Layer

* |SO 20022 Message Formatting
* Al Compliance & AML Screening
¢ Sanctions & Jurisdiction Checks
* FX Routing Logic

* |dentity & Policy Validation

Validated Settlement Instruction
+

Quantum Chain Network

¢ Post-Quantum Cryptography

¢ Shared Ledger Settlement

* Stablecoin / Tokenised Fiat Transfer
* Atomic Cross-Border Settlement

¢ |Immutable Audit & Compliance Trail

Real-Time Settl eTent Confirmation

Receiving Bank / Wallet
Merchant / Beneficiary

Simple Cross-Border Scenario
A business in Singapore sends payment to a supplier in Indonesia
using regulated quantum-secure stablecoins on Quantum Chain.

Instead of routing through multiple correspondent banks and
delayed SWIFT settlement processes, the payment settles directly
across the shared Quantum Chain network.
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Cross-Border Transaction Flow

Step Action

1 Singapore business initiates payment

2 Payment system formats ISO 20022 instruction

3 Quantum Chain API performs Al-assisted compliance checks
4 FX conversion logic selects settlement asset

5 Quantum Chain validates and settles transaction

6 Indonesian recipient receives confirmed funds

7 Both institutions share immutable transaction records instantly



APPENDIX D: QAI: Payments Attack Examples

Current System Dependency
PKI / certificates

SWIFT-style messaging
Legacy authentication
Fragmented compliance
Delayed settlement

Historical transaction secrecy

Quantum + Al Risk
Identity compromise
Message forgery
Impersonation
Automated evasion
Liquidity risk

Harvest-now-decrypt-later
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