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1. Introduction 
PBM3525 represents a groundbreaking innovation in the realm of programmable finance, 
merging the principles of Purpose-Bound Money (PBM) with the advanced capabilities of the 
ERC-3525 semi-fungible token (SFT) standard. This transformative technology empowers 
users to define complex payment conditions and logic, eliminating the need for 
intermediaries or intricate programming. By seamlessly combining the flexibility of 
programmable payments with the determinism of programmable money, PBM3525 unlocks 
unprecedented potential for secure, efficient, and automated transactions across diverse 
financial and commercial ecosystems. 

PBM3525 extends beyond traditional programmable finance by enabling the creation of 
tokens that inherently integrate rules and underlying value. These tokens offer unparalleled 
composability, allowing users to structure sophisticated financial instruments and payment 
mechanisms while maintaining simplicity and usability. From cross-border payments to 
international trade, PBM3525 establishes a new paradigm for programmable money and 
digital asset management. 

ERC-3525 is a semi-fungible token standard that bridges the gap between fungible and 
non-fungible tokens. Unlike its predecessors, ERC-3525 introduces a unique <ID, SLOT, 
VALUE> Triple Scalar Model, enabling the representation of financial instruments, structured 
assets, and tokenized contracts with unparalleled precision and flexibility. This token 
standard has been recognized for its potential to revolutionize asset transfer, 
fractionalization, and on-chain asset management. 



Purpose-Bound Money (PBM), first introduced as part of MAS’s Project Orchid, is a 
programmable payment concept designed to embed conditions into the use of digital money. 
PBM combines the benefits of programmable payment and programmable money, ensuring 
compliance and automation without compromising the fungibility and usability of digital 
assets. By utilizing smart contracts, PBM enables money to be purposefully directed while 
maintaining its core properties as a medium of exchange. 

PBM3525 synergizes these two innovations, leveraging the programmable capabilities of 
PBM and the structural advancements of ERC-3525 to create a versatile framework for 
programmable payments and tokenization. 

This whitepaper aims to provide a comprehensive technical overview of PBM3525, detailing 
its design, architecture, and application scenarios. By presenting the capabilities and 
benefits of PBM3525, this whitepaper aims to inspire innovation and collaboration in 
programmable finance, paving the way for a more inclusive and efficient global financial 
ecosystem. 

2. Background and Motivation 
Challenges in Traditional Financial Systems and Programmable Money 

Traditional financial systems face significant limitations in addressing the complexities of 
modern global commerce. Lengthy settlement times remain a critical issue, particularly in 
cross-border transactions, where delays can span days. High transaction costs, driven by 
intermediary fees and currency conversion rates, place a financial burden on users, 
particularly small businesses and individuals. Moreover, the reliance on centralized 
intermediaries introduces vulnerabilities, including susceptibility to fraud, operational failures, 
and a lack of transparency. 

Programmable money, while promising, has not yet fully addressed these challenges. 
Programmable payment systems often rely on external databases and APIs to enforce 
transaction conditions, leading to potential bottlenecks and centralization risks. 
Programmable money, on the other hand, embeds conditional logic directly into the digital 
asset. However, this introduces complexities such as liquidity fragmentation, where money 
conditioned for specific uses cannot be easily repurposed, reducing its fungibility and broad 
utility. 

Additionally, the reprogramming of programmable money for new use cases is 
resource-intensive and lacks standardization. These limitations hinder the scalability and 
interoperability of programmable financial solutions, preventing their widespread adoption 
across diverse industries and ecosystems. Users and businesses require a solution that 
balances flexibility, compliance, and efficiency without compromising the essential attributes 
of money. 

Evolution of Token Standards (ERC-20, ERC-721, ERC-1155, and ERC-3525) 

The evolution of token standards has played a pivotal role in the development of 
blockchain-based financial solutions: 



●​ ERC-20: Introduced fungible tokens, revolutionizing digital asset management with 
standardization for cryptocurrencies and tokenized assets. 

●​ ERC-721: Brought non-fungible tokens (NFTs) to prominence, enabling unique asset 
representation, such as digital collectibles and ownership certificates. 

●​ ERC-1155: Combined fungible and non-fungible properties, allowing efficient 
management of multi-asset contracts, particularly in gaming and DeFi applications. 

●​ ERC-3525: Bridged the gap between fungible and non-fungible tokens, introducing 
the <ID, SLOT, VALUE> model for sophisticated financial instruments, structured 
finance, and enhanced flexibility in token design[1]. 

These advancements laid the foundation for PBM3525, which builds upon the semi-fungible 
capabilities of ERC-3525 while integrating programmable logic from PBM. 

Role of PBM in Programmable Finance 

Purpose-Bound Money represents a transformative approach to programmable finance. By 
encapsulating conditions for use directly within digital assets, PBM ensures compliance, 
automation, and transparency in financial transactions. It offers a unified protocol for 
interacting with diverse forms of digital money, enabling use cases such as cross-border 
payments, trade finance, and programmable vouchers. 

PBM shifts the paradigm from manual enforcement of transaction conditions to an 
automated, trustless framework, reducing counterparty risk and operational inefficiencies. As 
programmable finance evolves, PBM serves as a cornerstone for integrating digital assets 
into mainstream financial systems. 

The Gap PBM3525 Addresses in Tokenization and Digital Payments 

PBM3525 addresses critical gaps in the current programmable finance landscape: 

1.​ Fungibility and Flexibility: PBM3525 preserves the "singleness" of money while 
allowing complex conditional logic, overcoming the fragmentation challenges of 
programmable money. The <ID, SLOT, VALUE> model ensures that tokens can 
retain their core properties while adapting to diverse financial requirements. 

2.​ Scalability: The efficient data structure of ERC-3525 supports high transaction 
throughput, making PBM3525 suitable for large-scale applications. Unlike traditional 
programmable money models, PBM3525 leverages the inherent efficiency of its 
semi-fungible design to reduce computational overhead while maintaining functional 
complexity. 

3.​ Interoperability: PBM3525’s compatibility with existing token infrastructures, 
including ERC-20 and ERC-721, ensures seamless integration into diverse 
ecosystems. This interoperability eliminates the need for bespoke solutions, 
facilitating faster adoption and cross-platform functionality. 

4.​ Usability: By abstracting technical complexity, PBM3525 empowers users to 
configure payment logic without requiring advanced programming knowledge. 
Features such as visual configuration tools enable broader accessibility, making 
programmable finance more inclusive for individuals and organizations. 

5.​ Enhanced Visualization and Control: The multi-layered structure of PBM3525 
allows better visualization of token metadata, ensuring that users and developers can 



intuitively manage and monitor assets. From slot-based categorization to 
token-specific conditions, PBM3525 enhances control over tokenized assets. 

6.​ Improved Lifecycle Management: Simplified smart contract structures in PBM3525 
streamline the token lifecycle. Whether it’s issuing, transferring, or redeeming tokens, 
PBM3525 ensures a seamless process with reduced reliance on additional modules 
like PBM token manager, which are often required in other standards. 

Through these innovations, PBM3525 not only addresses the functional and technical gaps 
in tokenization but also sets a new benchmark for programmable payments and digital asset 
management. It redefines the possibilities for tokenization and programmable finance, 
paving the way for a more efficient, flexible, and inclusive financial future. 

3. PBM3525: Overview 
Definition and Core Concept 

PBM3525 represents an evolution in programmable finance, combining the principles of 
Purpose-Bound Money (PBM) with the capabilities of the ERC-3525 semi-fungible token 
(SFT) standard. At its core, PBM3525 functions as a tokenized payment mechanism where 
the inherent value of digital money is wrapped with programmable conditions. This 
framework allows the token’s use to be governed by pre-defined rules, enabling secure, 
automated, and efficient transactions across a wide range of applications. 

The key innovation lies in the integration of programmable logic within the token’s structure, 
ensuring that digital assets retain their "singleness" while adhering to specific usage criteria. 
By leveraging the semi-fungible nature of ERC-3525, PBM3525 introduces a flexible, 
adaptable model for tokenization and payment automation that is both composable and 
scalable.

 

Figure 1: PBM3525 Process Architecture 



Features and Advancements Over Standard PBM and SFT 

PBM3525 builds on the strengths of both PBM and ERC-3525, offering enhanced 
functionality and broader applications: 

●​ Unified Framework: Integrates the programmability of PBM and the structural 
flexibility of ERC-3525 into a cohesive standard, ensuring compatibility with existing 
financial and blockchain ecosystems. 

●​ Advanced Conditional Logic: Supports intricate payment rules, such as time-based 
releases, location-specific usage, and multi-party settlements, without compromising 
token fungibility. 

●​ Enhanced Efficiency: Simplifies lifecycle management by reducing the complexity 
of smart contract interactions compared to traditional PBM implementations. 

●​ Backward Compatibility: Fully compatible with ERC-721 infrastructure, allowing 
reuse of existing NFT ecosystems and tools. 

●​ Data-rich Tokens: Extends metadata capabilities, enabling detailed visualization of 
token properties, usage history, and compliance attributes. 

Flexibility and Composability 

PBM3525’s design emphasizes adaptability, making it suitable for diverse financial and 
operational scenarios: 

1.​ Flexible Token Structures: 
○​ Supports fractionalization and merging of tokens without losing conditional 

logic. 
○​ Enables customization of slot-based categorization for precise asset 

management. 
2.​ Composable Logic Modules: 

○​ Allows integration of additional programmable conditions as required by 
specific use cases. 

○​ Facilitates interaction with other token standards and smart contracts, 
enabling hybrid applications. 

3.​ Dynamic Adjustments: 
○​ Token rules can evolve over time, supporting modifications like updated 

compliance requirements or business-specific conditions. 

Enhanced Visualization and Metadata Management 

One of PBM3525’s standout features is its enhanced metadata framework, which provides: 

●​ Layered Data Representation: 
○​ Metadata for slots, token IDs, and values ensures granular control and 

visibility over asset attributes. 
○​ Real-time data updates for tracking token status and conditions. 

●​ Intuitive Visualization: 
○​ Supports dynamic dashboards and visual interfaces for asset monitoring. 
○​ Simplifies the management of complex token ecosystems for businesses and 

developers. 



●​ Integrated Compliance: 
○​ Embeds regulatory and compliance information directly into token metadata. 
○​ Ensures transparent, auditable records for financial transactions. 

Benefits for Businesses, Users, and Financial Ecosystems 

PBM3525 delivers significant advantages for various stakeholders: 

1.​ For Businesses: 
○​ Streamlines payment workflows and reduces reliance on intermediaries. 
○​ Enhances cash flow management through automated, conditional payments. 
○​ Supports innovative financial products, such as tokenized invoices and 

programmable escrows. 
2.​ For Users: 

○​ Provides greater control over how funds are utilized, ensuring security and 
transparency. 

○​ Reduces operational complexity with user-friendly interfaces for token 
management. 

○​ Lowers transaction costs through direct peer-to-peer settlement. 
3.​ For Financial Ecosystems: 

○​ Promotes interoperability between legacy systems and blockchain 
infrastructures. 

○​ Enhances trust and transparency in digital transactions, fostering broader 
adoption. 

○​ Paves the way for advanced use cases in trade finance, decentralized 
commerce, and cross-border payments. 

Through its innovative design and practical benefits, PBM3525 redefines the possibilities of 
programmable finance, enabling a more efficient, transparent, and inclusive financial future. 

4. Technical Architecture 
System Design 

PBM3525 is constructed on a meticulously designed, robust, layered architecture that not 
only guarantees scalability and adaptability but also ensures seamless flexibility and 
interoperability across a wide range of applications, making it capable of addressing the 
diverse requirements of modern financial ecosystems while maintaining optimal performance 
and reliability. The architecture is divided into four distinct layers: 

1.​ Access Layer: 
○​ Acts as the interface through which users interact with the PBM3525 system. 
○​ Includes wallets, APIs, and user dashboards for managing tokens and 

monitoring transactions. 
○​ Supports multi-device access and ensures a seamless user experience. 

2.​ Service Layer: 
○​ Provides programmable features and services for managing PBM3525 

tokens. 



○​ Implements business logic, such as condition validation, compliance checks, 
and automated workflows. 

○​ Enables integration with external systems, including ERP and CRM platforms. 
3.​ Asset Layer: 

○​ Manages the creation, transfer, and lifecycle of PBM3525 tokens. 
○​ Encapsulates the token’s intrinsic value and associated conditions in a secure 

manner. 
○​ Supports diverse asset types, including stablecoins, CBDCs, and tokenized 

real-world assets. 
4.​ Platform Layer: 

○​ Provides the foundational blockchain infrastructure for executing smart 
contracts and maintaining an immutable ledger. 

○​ Ensures consensus, security, and high transaction throughput. 
○​ Compatible with multiple blockchain networks to support cross-chain 

operations. 

 

Figure 2: System Architecture Overviews[2] 

PBM3525 Token Mechanics 

1.​ The <ID, SLOT, VALUE> Triple Scalar Model: 
○​ ID: Represents the unique identifier of a token, ensuring distinct ownership 

and usage conditions. 
○​ SLOT: Categorizes tokens based on shared attributes or conditions, enabling 

fungibility within slots. 
○​ VALUE: Denotes the token’s quantitative aspect, such as monetary value or 

fractionalized units. 



 

Figure 3: ERC-3525 Structure 

2.​ Token-to-Token Transfers and Fungibility Models: 
○​ Supports direct token-to-token transfers, allowing value redistribution without 

relying on external accounts. 
○​ Ensures partial fungibility within the same slot, enabling seamless 

fractionalization and recombination of tokens. 
○​ Implements mechanisms for slot-level fungibility to enhance liquidity and 

usability across shared conditions. 

 

Figure 4: ERC-3525 Transfer Model 

Smart Contract Design 

1.​ PBM Wrapper: 
○​ The PBM Wrapper serves as the cornerstone of PBM3525’s programmable 

framework by binding programmable logic and the underlying digital money. 
○​ It ensures that digital assets adhere to predefined conditions by encapsulating 

both the value and usage rules within a secure contract. 



○​ The Wrapper verifies the fulfillment of specific conditions, such as time-based 
constraints or whitelisted recipients, before unwrapping the token and 
releasing the stored value. 

○​ Through its interaction with external systems, the PBM Wrapper enables 
dynamic and modular updates, ensuring that the programmable features 
remain flexible and adaptable to evolving use cases. 

2.​ PBM Logic: 
○​ The PBM Logic module provides the programmable intelligence that defines 

the behavior of PBM3525 tokens. 
○​ It maintains a detailed registry of conditions, such as compliance 

requirements (e.g., KYC/AML checks), location-based usage, or transactional 
thresholds. 

○​ This module ensures a lean and efficient contract design by offloading 
complex validation rules and workflows to a dedicated component. 

○​ It interacts seamlessly with the PBM Wrapper, validating token transfers, 
enforcing conditions, and supporting complex multi-party workflows, such as 
escrow-based payments or milestone-based disbursements. 

 

Figure 5: PBM3525 Smart Contracts 

Lifecycle 

The lifecycle of PBM3525 tokens encompasses distinct stages that ensure clear and 
effective management of token operations: 

1.​ Issue: 
○​ The PBM lifecycle begins with the issuance stage, where PBM tokens are 

minted using a smart contract based on ERC-3525. 
○​ Ownership of the underlying digital money is transferred to the PBM smart 

contract, which enforces the conditions specified during minting. 



○​ This ensures that the digital money is securely bound to the programmable 
framework and cannot be utilized until all conditions are met. 

2.​ Distribute: 
○​ Following issuance, PBM tokens are distributed to their intended holders 

(e.g., users or organizations). 
○​ The tokens remain in their wrapped form, encapsulating the programmable 

conditions defined by the PBM creator. 
○​ At this stage, recipients can hold or interact with the tokens under the 

specified constraints. 
3.​ Transfer: 

○​ Tokens may be transferred between entities while retaining their programmed 
rules and conditions. 

○​ Depending on the use case, transferability may be restricted (e.g., 
government-issued grants) or freely allowed (e.g., retail vouchers). 

○​ Validation by the PBM Logic module ensures compliance with conditions prior 
to completing the transfer. 

4.​ Redeem: 
○​ Redemption occurs when all specified conditions are fulfilled, allowing the 

PBM token to be unwrapped. 
○​ The ownership of the underlying digital money is transferred to the recipient, 

granting them full control over its usage. 
○​ At this stage, the programmable lifecycle of the token is completed. 

5.​ Expired: 
○​ Tokens that fail to meet conditions within the defined timeframe enter the 

expired stage. 
○​ Expired tokens become permanently unusable and can either be burned or 

returned to the issuer based on preconfigured rules. 
○​ This mechanism ensures that unfulfilled PBM tokens do not remain active 

indefinitely, maintaining system efficiency and accountability. 

 

Figure 6: PBM3525 Lifecycle[2] 

5. Applications and Use Cases 
Cross-Border Payments 

PBM3525 serves as a transformative bridge for cross-border payments, leveraging the 
programmability of Purpose-Bound Money (PBM) and the flexibility of the ERC-3525 
standard. By wrapping stablecoins or Central Bank Digital Currencies (CBDCs) in PBM3525 



tokens, users can define precise conditions for their usage, ensuring secure and efficient 
payment flows across jurisdictions. 

●​ Efficient Settlement: PBM3525 minimizes the reliance on intermediaries, reducing 
transaction fees and settlement times. 

●​ Built-in Compliance: Integration of verifiable credentials enables seamless 
adherence to jurisdiction-specific KYC/AML regulations. 

●​ Multi-Currency Support: PBM3525 supports automatic currency conversion by 
embedding FX conditions, allowing recipients to receive funds in their preferred 
currency without manual processes. 

Use Case Example: A Singaporean exporter sells goods to a Ghanaian importer. Payment is 
executed using PBM3525 tokens tied to a Singaporean stablecoin. The PBM logic ensures 
that the funds are only released upon verification of goods receipt, eliminating counterparty 
risk. 

International Trade Finance 

PBM3525 introduces a new dimension to trade finance by integrating tokenized workflows 
with purpose-bound payments. This approach not only streamlines trade processes but also 
addresses key financial challenges, such as liquidity constraints and credit risk, often faced 
by exporters and importers. 

●​ Tokenized Invoices as Financial Instruments: PBM3525 allows invoices to be 
tokenized and used as semi-fungible financial assets. These tokenized invoices can 
be pledged or sold to financial institutions or DeFi protocols for immediate liquidity, 
bridging the funding gap often experienced by exporters. 

●​ Dynamic Payment Structures: Payment conditions embedded in PBM tokens 
enable staged disbursements, such as partial payments upon shipment and final 
settlement upon delivery verification, reducing reliance on costly letters of credit. 

●​ Risk Mitigation: Automated payment logic ensures that funds are only released 
upon meeting predefined trade conditions, reducing counterparty risks and disputes. 

●​ Credit Enhancement: Exporters can enhance their creditworthiness by offering 
tokenized invoices backed by programmable payment assurances, attracting more 
competitive financing options. 

Use Case Example: A textile manufacturer in India exports goods to a buyer in Europe. The 
manufacturer tokenizes their invoice using PBM3525, embedding conditions such as partial 
payment upon production completion and final payment upon receipt confirmation by the 
buyer. The tokenized invoice is used to secure short-term financing from a local bank, 
providing the manufacturer with working capital while ensuring transparent and risk-mitigated 
transactions for all stakeholders. 

Escrow Payment 

PBM3525 enhances the traditional escrow model by automating fund release based on 
predefined conditions. Its programmability ensures greater transparency, trust, and efficiency 
in escrow transactions[3]. 



●​ Automated Logic: Escrow funds are programmed with conditions such as milestone 
completions, service verifications, or time-based releases. 

●​ Reduced Disputes: Clear logic embedded in the PBM token minimizes 
misunderstandings and disputes. 

●​ Cost Efficiency: Eliminates the need for third-party escrow services, reducing 
overhead costs. 

Use Case Example: A freelance developer enters into a contract with a client for a project. 
The client deposits funds into a PBM3525-powered escrow, programmed to release payment 
upon completion and approval of project milestones. This ensures trust and fairness for both 
parties. 

e-Commerce 

PBM3525 unlocks new possibilities for e-commerce by enabling programmable vouchers, 
promotional tokens, and conditional payments. Retailers and consumers benefit from 
increased flexibility, transparency, and cost savings. 

●​ Programmable Vouchers: Retailers issue vouchers wrapped in PBM3525 tokens, 
programmable for specific products, stores, or timeframes. 

●​ Refund Automation: Refund policies can be programmed into tokens, allowing 
automatic refunds upon return verification. 

●​ Loyalty Programs: Loyalty points are issued as PBM tokens with flexible usage 
conditions, such as redeeming at partner stores or converting to other rewards. 

Use Case Example: An e-commerce platform issues promotional PBM3525 tokens to 
customers during a sales campaign. These tokens are valid only for specific categories of 
products and expire after a set duration. Customers can use the tokens seamlessly while 
ensuring compliance with the campaign’s conditions. 

Government Subsidies and Welfare Programs 

PBM3525 provides a robust framework for distributing government subsidies and welfare 
benefits, ensuring that funds are utilized strictly for their intended purposes. By embedding 
conditions within PBM tokens, governments can reduce misuse and improve the 
transparency and efficiency of welfare programs. 

●​ Purpose-Specific Distribution: Welfare funds are programmed to be spent only on 
eligible goods and services, such as groceries, healthcare, or education. 

●​ Real-Time Monitoring: Governments can track the usage of distributed funds in real 
time, enabling better accountability and data-driven policy adjustments. 

●​ Fraud Prevention: The programmability of PBM tokens eliminates opportunities for 
fund diversion or fraud. 

Use Case Example: A government distributes PBM3525 tokens to low-income families to be 
spent on essential goods. The tokens are valid only at authorized merchants and are 
programmed to expire after a specific period. This ensures that subsidies are used efficiently 
and within the intended timeframe. 



6. Conclusion 
PBM3525 marks a significant advancement in the realm of programmable finance, 
addressing critical gaps in traditional and digital financial ecosystems. By combining the 
structural versatility of the ERC-3525 semi-fungible token standard with the programmability 
of Purpose-Bound Money, PBM3525 introduces a new paradigm for secure, efficient, and 
transparent financial transactions. 

The inherent flexibility of PBM3525 enables stakeholders to implement intricate financial 
logic while maintaining the fungibility of money. This innovation streamlines processes such 
as cross-border payments, trade finance, escrow arrangements, and e-commerce 
transactions. Additionally, its built-in compliance mechanisms ensure adherence to 
regulatory standards, fostering trust and promoting adoption across global markets. 
PBM3525 has the potential to redefine how digital money is utilized, creating more inclusive, 
cost-effective, and innovative financial solutions. 

PBM3525 envisions a world where programmable finance becomes a cornerstone of the 
global financial infrastructure. Its adaptability makes it an ideal solution for diverse use 
cases, ranging from government welfare programs to decentralized commerce and beyond. 
By enabling seamless interoperability between blockchain networks, legacy systems, and 
digital assets, PBM3525 is poised to bridge the gap between traditional finance and the 
Web3 economy. 

The path to widespread adoption lies in fostering collaboration between private enterprises, 
regulatory bodies, and technology innovators. Establishing global standards for 
programmable tokens and expanding the ecosystem of compliant, user-friendly applications 
will be key to unlocking PBM3525’s full potential. By driving financial inclusion and enabling 
next-generation financial services, PBM3525 is not merely a technological advancement but 
a catalyst for economic transformation on a global scale. 

With its ability to address real-world challenges while opening the door to unprecedented 
innovation, PBM3525 stands as a testament to the future of programmable finance—a future 
where trust, efficiency, and flexibility are the defining characteristics of money itself. 
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