-
@ LimeChain

The Programmable
Dollar

Architecture, Regulation, and the
Trillion-Dollar Pivot of the Stablecoin
Ecosystem in 2025

A research paper
by LimeChain

December 2025 limechain.tech



https://limechain.tech

7

Table of Contents

Executive Summary

1. Introduction: The Maturation of Digital Fiat
1.1 The Velocity of Money on Rails

2. The Regulatory Paradigm Shift: The GENIUS Act of 2025
2.1 The End of Rehypothecation and the Reserve Mandate
2.2 The "Permitted Payment Stablecoin Issuer" Status
2.3 The Mandate for Centralized Control: Seizure and Freezing
2.4 Market Reaction and Supply Growth

3. Technical Architecture of Native Stablecoins
3.1 The General "ERC-20 Wrapper" Model
3.2 Tether (USDT): The Hybrid Multisig Fortress
3.3 Circle (USDC): The Programmable Standard
Implications for DeFi

4. The Rise of Stablecoin-as-a-Service (SCaaS)
4.1 The SCaa$S Business Model
4.2 Provider Analysis: MO, Brale, Paxos, and Fireblocks
Comparison of Native Stablecoin Issuers and SCaa$S Providers

5. The Infrastructure Shift: Stablechains
5.1 The General Purpose L1 Problem
5.2 Category I: Institutional and Merchant Settlement Layers
5.3 Category lI: Retail and Interoperability Layers
5.4 Strategic Comparative Matrix

6. Beyond Minting: Distribution, Liquidity, and Risk Management
6.1 The "Cold Start" and Bootstrapping Liquidity
6.2 Market Makers: The Hidden Architects
6.3 The Mechanics of the Peg (Depegging & Arbitrage)

7. Conclusion: The New Foundation of Digital Fiat

limechain.tech

© 00 oo s MW

RO M N RN NN s
N o ohbBhwlIoooo oo o wo


https://limechain.tech

Executive Summary

The digital asset landscape is currently witnessing a fundamental structural
transformation, characterized not by speculative fervor, but by the hardening of
infrastructure and the regulatory crystallization of monetary primitives. At the
forefront of this evolution stands the stablecoin—a cryptographic representation
of fiat currency that has matured from a niche trading instrument into a systemic
payment rail. As of 2024, stablecoins have processed settlement volumes
approximating $12.1 trillion, a figure that rivals the $14 trillion throughput of the
Visa network [1], signaling a decisive shift in how value moves globally.

This whitepaper provides a technical and strategic analysis of the stablecoin
ecosystem as it stands in 2025. We dissect the industry's pivot point: the
enactment of the GENIUS Act in the United States, which has legitimized the asset
class while imposing rigorous operational mandates. We explore the technical
architectures of platforms like Tether (USDT) and Circle (USDC), contrasting their
legacy implementations with the modular, programmatic approaches of emerging
Stablecoin-as-a-Service (SCaaS) providers like MO, Paxos, Brale, and Fireblocks.
Furthermore, we analyze the concept of "Stablechains" - migration of stablecoin
issuance from general-purpose Layer 1 blockchains to purpose-built execution
environments like Circle's Arc and the Noble appchain.

Drawing upon on-chain data, technical specifications, and regulatory texts, this
report serves as a blueprint for understanding the mechanics, risks, and future
trajectory of digital fiat. It is written for developers, institutional allocators, and
policy architects who require a granular understanding of the "plumbing" that
underpins the future of money.
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1. Introduction: The Maturation of Digital Fiat

The genesis of the stablecoin in 2014 was driven by a pragmatic need: to provide
a "safe haven" for crypto-asset traders. In an ecosystem defined by the extreme
volatility of Bitcoin and Ethereum, market participants required a stable unit of
account to park capital without exiting the digital rail system. This initial
utility—volatility hedging—remains relevant, but it has been superseded by a far
more expansive goal: the creation of a global, 24/7, programmable payment layer.

1.1 The Velocity of Money on Rails

The trajectory of stablecoin adoption is easily verifiable through settlement
volume. In 2024 alone, stablecoins settled roughly $12.1 trillion in value [1]. To
contextualize this figure, it places the stablecoin aggregate volume within striking
distance of the Visa network's $14 trillion annual volume. This parity represents a
critical inflection point. Visa has spent decades building a proprietary merchant
and banking network; stablecoins have achieved comparable throughput in less
than a decade by leveraging open, permissionless blockchain rails.

The chart below illustrates this convergence, highlighting the rapid acceleration of
stablecoin volumes relative to traditional payment networks:

Year Visa Payments Volume Stablecoin Transaction Volume
(Approx.) (Approx.)

2018 ~$8T <$0.5T

2020 ~$9T ~$1T

2022 ~$NT ~$7T

2024 ~$14T ~$121T

Q12025 | Trend Continuing Upward Trend Accelerating Upward
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This volume is not monolithic. It is composed of two distinct flow types that define
the market structure:

1. Primary Market Operations: This is the wholesale layer, the "gateway"
where accredited entities interact directly with issuers to mint or burn
tokens. These transactions are high-value, low-frequency, and heavily
gated by Know Your Customer (KYC) and Anti-Money Laundering (AML)
checks.

2. Secondary Market Velocity: This is the retail and DeFi layer, encompassing
Centralized Exchanges (CEXs), Decentralized Exchanges (DEXs), and
lending protocols. Here, velocity is high, and access is—until
recently—largely permissionless. The resilience of the stablecoin
ecosystem relies on the seamless interplay between these two layers,
facilitated by arbitrageurs who ensure the peg is maintained.

2. The Regulatory Paradigm Shift: The GENIUS Act of
2025

If 2024 was the year of volume, 2025 is the year of the rulebook. The regulatory
ambiguity that once clouded the sector has cleared significantly, particularly in the
United States, with the passage of the Guiding and Establishing National
Innovation for US Stablecoins Act (GENIUS Act)[2]. Signed into law by President
Donald J. Trump on July 18, 2025, this legislation serves as the bedrock for the
next phase of institutional adoption.

2.1The End of Rehypothecation and the Reserve Mandate

The most critical component of the GENIUS Act is its approach to reserves. The
Act effectively bans the fractional reserve banking model for stablecoin issuers.

e 100% Reserve Requirement: Issuers must maintain at least 1:1 backing with
liquid assets. The permitted assets are strictly defined as U.S. dollars or
short-term U.S. Treasury bills. This is a strategic maneuver by the U.S.
government to cement the dollar's status as the global reserve currency by
forcing the crypto economy to become a net buyer of U.S. debt.

e Prohibition on Rehypothecation: In a direct response to failures seen in the
earlier crypto cycles (e.g., the collapse of Celsius[3] or FTX[4]), the Act
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prohibits issuers from rehypothecating—pledging or reusing—collateral
held in reserves. The assets backing the stablecoin must sit dormant and
unencumbered, available solely for redemption. The only exception
provided is for creating liquidity to meet reasonable redemption
expectations, and even then, strictly regulated.

2.2 The "Permitted Payment Stablecoin Issuer" Status

The Act creates a new regulatory moat: the status of a "Permitted Payment
Stablecoin Issuer."

Federal vs. State: The legislation aligns state and federal frameworks.
While state regulators retain some authority, the Act creates a federal floor
for compliance. It explicitly mandates that only permitted issuers may
operate, effectively closing the door on algorithmic or unbacked
experiments that market themselves as "payment" instruments.
Insolvency Protection: A key consumer protection provision is the
prioritization of claims. In the event of an issuer's insolvency, stablecoin
holders are prioritized over all other creditors. This "final backstop" is
designed to instill public confidence that a digital dollar is as good as
physical cash.

2.3 The Mandate for Centralized Control: Seizure and Freezing

Perhaps the most technically significant requirement of the GENIUS Act is the
mandate for control. The Act requires that all stablecoin issuers "possess the
technical capability to seize, freeze, or burn payment stablecoins when legally
required".

limechain.tech

Impact on Decentralization: This provision fundamentally conflicts with the
ethos of immutable, censorship-resistant blockchains. It forces issuers to
bake "backdoors" or administrative privileges into their smart contracts.
Even on decentralized networks like Ethereum or Solana, a compliant
stablecoin is a permissioned asset. The issuer must retain the keys to
freeze funds at the address level to comply with anti-money laundering
(AML) and sanctions enforcement.

Compliance Infrastructure: Beyond the smart contract, issuers are
subjected to the Bank Secrecy Act (BSA)[5]. They must establish effective
AML programs, verify sanctions lists, and perform customer
identification—requirements that were previously the domain of banks.
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2.4 Market Reaction and Supply Growth

The market's reaction to the GENIUS Act has been overwhelmingly positive. The
clarity provided by the legislation has unlocked institutional capital that was
previously sidelined by regulatory risk. Following the Act's passage, the overall

stablecoin market supply nearly doubled from November 2024 levels. This

"regulatory alpha" suggests that for large-scale capital, certainty is more valuable
than permissiveness.

Volume: Stablecoin Transactions vs. Visa Payments

e \isa Stablecoins
$14T

$12T

$10T
$8
$6
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Source: Bitwise Asset Management with data from Coin Metrics and Visa. Data

from January 1, 2018 to December 31, 2024 (most recently reported data for
Visa).
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3. Technical Architecture of Native Stablecoins

While the regulatory framework provides the rules, the technical implementation is
where the rubber meets the road. Most fiat-backed stablecoins share a common
high-level architecture: they are tokenized representations of off-chain value.

However, the specific engineering choices made by issuers like Tether and Circle
reveal distinct philosophies regarding security, upgradability, and interoperability.

KYC-ed / compliant entities sources of yield

Binance o e US Treasuries
deposit equivalent amount of $
to Tether designated bank account Tether Designed (Bonds, Papers, etc)
Bank Accounts
Coinbase
o Chinese Treasuries
request new tokens Fiat-backend
Bybit Stablecoin
Provider o On-chain protocols
(Tether)
supply the idle funds into a stable
6 source of yield
transfer the minted tokens 9
to requester due diligence
o specified chain + address
trade USDT markets
(SOL-USDT, ETH-USDT, etc.) o
mint new tokens,
increasing the totalSupply
o Tether SPL/ERC
A withdrawal USDT 20 Contract
l\ into self-custodial wallets
Crypto enjoyers
e DeFi Ecosystem

use the tokens across the ecosystem

3.1 The General "ERC-20 Wrapper" Model

At its core, a fiat-backed stablecoin are, more often than not, sugar-coated
permissioned ERC-20 [6] contracts. They adhere to the standard interface
(balanceOf, transfer, approve) to ensure compatibility with the DeFi ecosystem
(Uniswap, Aave, Compound), but it includes a layer of administrative privilege that
standard tokens lack. In most cases stablecoins can be subjected to blacklisting,
freeze and complete immobility (even before it was explicitly stated as a
regulatory requirement).
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Key Administrative Functions:

e mint(address to, uint256 amount): Creates new tokens. This function is
restricted to the issuer and is triggered only when fiat deposits are
confirmed in the off-chain reserve bank account.

e burn(uint256 amount): Destroys tokens. This is triggered when a user
redeems tokens for fiat, ensuring the supply contracts to match the
dwindling reserve.

e blacklist(address user) / freeze(address user): Prevents a specific address
from moving funds. This is the on-chain implementation of the GENIUS
Act's seizure mandate.

e pause(): A global emergency switch that stops all transfers in the event of a
critical bug or systemic threat.

3.2 Tether (USDT): The Hybrid Multisig Fortress

Tether (USDT)[7] is the oldest and largest stablecoin, and its architecture reflects
its history. Unlike newer tokens that use modular proxy patterns, Tether's core
Ethereum contract is a relatively monolithic legacy artifact. However, its security
model is robust, relying on a "hybrid" setup that blends centralized
decision-making with decentralized execution via multisignature (multisig) wallets.

3.2.1 The Multisig Governance Scheme

Tether does not rely on a single private key to authorize minting or administrative
actions. Instead, it utilizes a multisig scheme across its supported chains:

e Ethereum: Operations are guarded by a 3/6 multisig (requiring 3 signatures
out of 6 authorized keys).
e Solana: Operations utilize a 2/3 multisig.

This setup mitigates the "bus factor" and protects against key compromise. An
attacker would need to compromise multiple distinct entities or geographically
distributed keys to forge a minting transaction.

3.2.2 The Minting Lifecycle: A Trace Analysis

An analysis of on-chain data reveals the two-step process Tether uses to bring
new USDT into circulation:

limechain.tech 9
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1. Issuance (The Mint):

e Action: A transaction is submitted to the multisig contract with the payload
issue(amount).
Authorization: Three signers confirm the transaction.
Execution: Upon the final signature, the contract executes the logic.
Crucially, the newly minted tokens are not sent to the user immediately.
They are minted to the multisig contract's own address (often referred to as
the "Treasury" or "Inventory").

e Trace: Tether Multisig - issue(e.g., 2B USDT) - USDT Contract.

2]

keep tx state (tx_id, data) uUsDT

Multisig e ERC20/SPL/TRC20

issue (amount)
the issued amount is owned by Multisig

(1]

submitTransaction-action: issue tokens e o e

confirmTransaction

1

2.Distribution (The Transfer):

0

execute(tx_id)

e Action: A second transaction is submitted to transfer the funds from the
multisig to the requester (e.g., large OTC desk).

e Authorization: Again, three signers must confirm.
Execution: The funds move from the Treasury to the destination.

e Trace: Tether Multisig - transfer(to: Bitfinex, amount: 2B) - USDT
Contract.
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12}

keep tx state (tx_id, data)
Multisig 17 ERC20/SPL/TRC20

transfer( from, to, amount)
from is Multisig to is a KYC-ed entity

o

submitTransaction-action: transfer tokens e o e

confirmTransaction

1

This bifurcation of "issue" and "transfer" provides an additional audit layer. It
allows Tether to hold inventory on-chain (authorized but not circulating) before
releasing it to the market.

c

execute(tx_id)

By tracing the execution calls, we observe that immediately following the final
confirmation, the multisig wallet proceeds to execute the pre-specified action: the
transfer of the newly minted $2 billion USDT to a designated new recipient.

(© [Sender] 0x6ld5a4d5bd270e59€9320243e574288e2a199fed

0 © 0->CALL 144,124  [Receiver] Tether: MultiSig . co \saction [calldata| (transactionId=4,533) » ()

5 1> EVENT  [Receiver ] Tether: MultiSig . fi t calldata | (sender=[Sender] 0x61d5a4d5bd270e59€9320243e574288e2a199fed , transactionld= 4,533 )
27 © 1->cAlL 24,501 USDT . transfer |calldata| (_to=Bitfinex: Cold Wallet , _value= 2,000,000,000 00) » ()

37 2 > EVENT USDT . f calldata | (from=[Receiver] Tether: MultiSig , to=Bitfinex: Cold Wallet , value=2,000,000,000, 00 00 )

38 1> EVENT  [Receiver] Tether: MultiSig . n | calldata \ (transactionId= 4,533 )

Tether's token redemption and acquisition channel is available at
https://app.tether.to. While the requirements are less stringent than those of
competitors like Circle, certain procedures must still be followed. Notably, Tether
is not compliant with the EU's MiCA reqgulation [8], meaning European residents
cannot natively sign up or redeem new tokens directly through Tether.

The standard account creation and redemption process involves these steps:

e Account Setup: Create a new account and set up 2FA (Two-Factor
Authentication).

limechain.tech 11
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e Preliminary Verification: Deposit 150 USD¥ (or an equivalent amount of
CNH¥ or MXN¥) to one of Tether's provided addresses.

e Account Verification: Complete further Know Your Customer (KYC)
verification.

e Redemption Minimum: To redeem any of Tether's stablecoins (USDT,
EURT, CNHT, MXNT), a minimum deposit of 100,000 is required.

I Deposit

UsD¥ $0.00 © Minimum Redeem Amount

The minimum redeemable amount is 382994 USD¥ (or equivalent EURF, CNHF). Please deposit an amount equal or greater than the minimum
EURF €0.00 required c e deposited amount. More info here.

Note: At this tin p.tet

e ap to is not offering wallet services. Tether Funds deposited to these addresses can only be redeemed. Please Do Not
CNHF ¥0.00 Deposit Tethers you

.tether
are not intending to redeem.

MXNF $0.00 O Starting September 1, 2025 Tether will no longer be obligated to acc

blig ac and will freeze all remaining USD¥ or EURT on the Kusama,
Bitcoin Cash SLP, Omni Layer, EOS and Algorand blockchains. Addit

X Redeem i Acquire

© uspr S © Eurt N

Addresses for Tether USD¥ Tokens Addresses for Tether EUR¥F Tokens

© onurF S © wmxnF x

Addresses for Tether CNHF Tokens Addresses for Tether MXN¥ Tokens

Tether's older USDT ERC20 contract
(Oxdac17f958d2ee523a2206206994597c13d831ec7)[9] features a built-in
"upgrade" mechanism. This system proxies requests to a specified contract,
whose address can be queried using the upgradedAddress()[10] function, though
this functionality has not been utilized to date. This setup is a consequence of the
contract's age, predating the standardization of certain functionalities. In contrast,
modern equivalents typically adopt standards like ERC-1967 [11] to ensure the
protocol's upgradability aligns with current industry best practices.

3.2.3 Cross-Chain Strategy: USDTO and LayerZero

Tether faces the challenge of liquidity fragmentation across the dozens of chains
it supports. To address this, it has introduced USDTO [10], a standard leveraging
LayerZero's technology.

e Mechanism: To move USDT to a new chain, standard USDT is locked on
Ethereum. An equivalent amount of USDTO is minted on the target chain.

e The OFT Standard: By using the Omnichain Fungible Token (OFT) standard,
Tether ensures that USDTO is fungible and traceable.
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e Native vs. Wrapped: Unlike third-party bridges (which wrap tokens and
introduce bridge risk), USDTO is a native extension of Tether's ledger. The
correlation is strictly 1:1, and redemption involves burning USDTO to unlock
the Ethereum collateral.

3.3 Circle (USDC): The Programmable Standard

Circle's USDC [13], launched in 2018, adopts a more modern,
software-engineering-centric architecture. It prioritizes modularity and
programmatic delegation over the manual multisig processes used by Tether.

3.3.1 The MasterMinter Pattern

Circle's architecture is hierarchical, designed to scale issuance across multiple
partners without sharing a single private key.

e MasterMinter Contract: This is the root of trust. It does not mint tokens
itself. Its sole purpose is to manage the list of "Minters" and their
"Allowances."

e Minters: These are authorized addresses (e.g., Circle's internal automated
systems) that are granted a specific minterAllowance. A minter can mint
tokens up to its allowance. Once the allowance is exhausted, the
MasterMinter must replenish it.

e Controller: A separate role that manages the blacklist and other regulatory

functions.
MasterMinter
..ade3del7
configureMinter removeMinter

N

?/' burn
-..ade3del7 | uUsDT usDT
-..7a7f27d8 ERC20/SPL/TRC20 ERC20/SPL/TRC20
-..49021BE3 mint
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This pattern allows Circle to compartmentalize risk. If a specific Minter key is
compromised, the damage is capped at that Minter's remaining allowance, not the
infinite minting capability of the protocol.

3.3.2 Cross-Chain Transfer Protocol (CCTP)

The defining innovation of USDC's architecture is the Cross-Chain Transfer
Protocol (CCTP)[14]. This is a permissionless on-chain utility that eliminates the
need for "wrapped" USDC, solving the problem of liquidity fragmentation.

The Teleportation Mechanism:

CCTP allows USDC to be "teleported" rather than bridged. It involves a
"Burn-and-Mint" process:

1. Source Chain (Burn): The user interacts with the TokenMessengerv2 [14]
contract. They call depositForBurn(). The contract burns the USDC on the
source chain (e.g., Ethereum) and emits a specific event log.

2. Off-Chain Attestation: Circle's off-chain observation service, known as Iris,
listens for these events. Once the source transaction achieves sufficient
block confirmations (finality), Iris generates a cryptographic attestation (a
digital signature) verifying that the burn occurred.

3. Destination Chain (Mint): The user (or a third-party relayer) takes this
attestation and submits it to the MessageTransmitterV2 contract on the
destination chain (e.g., Solana or Base).

4. Verification and Minting: The destination contract verifies the Iris
signature. If valid, it mints native USDC to the recipient's address.

Implications for DeFi

CCTP is a massive unlock for capital efficiency. It allows for "Universal Liquidity."
A DeFi protocol on Arbitrum does not need to fragment its liquidity pools between
"ArbUSDC" and "Bridged USDC." There is only native USDC. Furthermore,
integration is possible at the smart contract level. For instance, a user could
deposit ETH into Aave on Ethereum and borrow USDC on Avalanche in a single
atomic flow, with the CCTP transfer happening in the background.
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4. The Rise of Stablecoin-as-a-Service (SCaaS)

The GENIUS Act's stringent requirements—100% reserve backing, monthly audits,
seizure capabilities—create a high barrier to entry. For most fintechs or brands,
becoming a "Permitted Payment Stablecoin Issuer" is prohibitively expensive and
complex. This has given rise to the Stablecoin-as-a-Service (SCaaS)[15] sector.
These providers offer a "compliance-in-a-box" solution, abstracting the regulatory
heavy lifting while allowing clients to issue branded tokens.

41 The SCaaS Business Model
The SCaaS provider acts as the regulatory shield and infrastructure layer.

e Provider Responsibilities: They hold the state licenses (or federal charter),
manage the banking relationships for the reserve, perform the monthly
audits/attestations, and deploy the smart contracts. They are the legal
issuer.

e Client Responsibilities: The client focuses on distribution, branding, and
defining the risk parameters. They use the provider's API to request mints
and burns.

(SaaS) providers offer significant convenience, largely due to their provision of
programmatic access for stablecoin launch and management.

Stablecoin-as-a-service provider
(Paxos, m0.org, brale.xyz) Regulatory requirements:

« Monetary Authority of Singapore

Inherit the

Stablecoin-as-a-service . .
KYC and companys aready « New York Department of Financial
pass KYC an

background check established compliancy Services (NYDFS) trust charter

« US National Trust charter

allocate physical reserves in
a specific location

Off-chain reserves

| )
. access to yield-
Decentralised : " supply (idle assets - buffer) generating
network | ] instruments
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4.2 Provider Analysis: MO, Brale, Paxos, and Fireblocks

The market has segmented into different approaches to SCaas, ranging from
enterprise-heavy to developer-centric.

4.21MO0

MO (M-Zero)[16] positions itself not just as a service, but as a "universal
stablecoin platform" and protocol.

e Federated Issuance: MO employs a "federated issuer model" where
multiple qualified entities in key jurisdictions (like the US) can hold reserves
and mint MO-compatible tokens. This avoids the central point of failure of a
single issuer.

e Shared Liquidity: All stablecoins built on MO share a single liquidity layer.
They are natively swappable and composable.

e MoonPay Integration: In a significant move for enterprise adoption,
MoonPay has integrated with MO[17]. This allows MoonPay to issue and
manage fully reserved digital dollars across multiple blockchains, providing
instant issuance capabilities to its vast network of partners. This
partnership covers the entire value chain: on-ramps, payments, and now
custom issuance.

e Speed: MO boasts extremely fast deployment times ("< 1 day")[18] and
programmatic support for permissionless deployment, making it highly
attractive for DeFi-native projects.

4.2.2 Brale

Brale[19] focuses on the developer experience, positioning itself as the
infrastructure layer for programmatic money.

e Regulated Reserves: Brale emphasizes strict adherence to regulatory
frameworks[20], ensuring all tokens are backed by regulated reserves.

e Multi-Chain: They support deployment across Ethereum, Avalanche,
Polygon, Celo, and others.

e Deployment Speed: While not as instant as MO, Brale offers a streamlined
4-5 week deployment timeline[21], significantly faster than the 3-6 month
timeline of legacy providers like Paxos.

e Business Model: Brale allows issuers to generate revenue based on the
underlying collateral reserve (sharing the yield from T-bills)[22], mirroring
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the business model of traditional card issuance programs. They also
provide payment orchestration solutions, administration of virtual currency,
integrated on and off-ramps, and reserve management APIs.In addition,
they offer a suite of services including payment orchestration, virtual
currency administration, seamless on and off-ramp integration, and APlIs for
reserve management.

4.2.3 Paxos

Paxos[23] represents the "old guard" of SCaa$S, known for powering PayPal's
PYUSD [24] and formerly Binance's BUSD [25].

e Highly regulated, enterprise-grade partnerships: Paxos is a Trust
Company [26], meaning it is a regulated financial institution operating as a
limited purpose trust company, a status supervised by the New York
Department of Financial Services (NYDES)[27]. This allows them to offer the
highest level of regulatory assurance.

e Deployment Speed Trade-off: This security comes at the cost of speed
and flexibility. Deployment takes months, and programmatic control is
partial compared to the full-stack APIs of MO or Brale.

4.2.4 Fireblocks

Fireblocks [28] is an enterprise platform for secure digital asset custody,
settlement, trading, and stablecoin payments. Trusted by 2400 enterprise clients
like Revolut [29], Circle[30], and BNP Paribas[31], Fireblocks secures over $10
trillion in digital asset transactions across 100+ blockchains.

e Multi-Layer Security and Institutional Connectivity: It offers MPC-based
custody, policy controls, and access to a vast network of counterparties
(exchanges, banks, issuers) via the Fireblocks Network. It is an "all-in-one"
institutional operating system.

e Partial Programmatic Control: Unlike instant APl deployments (like MO),
Fireblocks is an enterprise platform often involving SSO integration,
architecture design, configurable risk policies, and AML/Travel Rule
configuration, requiring workarounds for highly customized use cases (e.g.,
wallet delegation or complex smart contract interactions) where a developer
needs full autonomy over transaction construction and broadcasting.

e Integration Overhead: Integrating the entire platform for stablecoin
issuance and management, while streamlined for an enterprise, can still be
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a heavier integration lift than using a modular, API-only service specifically

built for rapid token deployment.

Comparison of Native Stablecoin Issuers and SCaaS Providers

This schematic offers a high-level mental model for classifying standard
fiat-backed stablecoins based on their underlying approach. It is not intended to

be an exhaustive classification.

Tether’s

USDT/EURT
Native
Cirlce’s
USDC/EURC

Stablecoins

Stablecoin-as-a-service

USDN

MUSD (Metamask USD)

UsDai

litusD

usc

PYUSD

UsDG

Providers of stablecoin-as-a-service differentiate themselves through various risk
profiles, programmatic access options, and deployment timelines.

Time-till-deployment

Paxos 3-6 months
Brale 4-5 weeks
MO <1day

Fireblocks | varies (weeks to months)
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support

partial
full
full

full

Permissionless
deployment

false
false
true
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5. The Infrastructure Shift: Stablechains

As stablecoin transaction volumes scale toward the trillions, the limitations of
general-purpose blockchains (like Ethereum Mainnet) become apparent. High gas
fees (paid in volatile ETH), variable confirmation times, and a lack of native
privacy controls are friction points for institutional adoption. This has catalyzed
the emergence of Stablechains—blockchains designed from the ground up to
serve as the execution environment for stablecoin finance.

These specialized networks are bifurcating into two distinct categories:
Institutional Settlement Layers, optimized for wholesale finance and merchant
integration, and Consumer Liquidity Layers, designed for retail adoption and
interoperability.

5.1 The General Purpose L1 Problem

On a chain like Ethereum, a stablecoin transfer competes for block space with
NFT mints, memecoin trading, and complex DeFi arbitrage. This congestion leads
to unpredictable costs. Furthermore, institutions require deterministic finality
(knowing instantly that a payment is settled) rather than the probabilistic finality
(waiting for block confirmations) typical of Nakamoto consensus chains.

5.2 Category I: Institutional and Merchant Settlement Layers

This category encompasses networks built for high-value, low-friction commerce.
They prioritize regulatory compliance, deterministic finality, and seamless
integration with legacy banking standards (like ISO 20022) over permissionless
decentralization.

5.2.1Circle's Arc: The Sovereign Stablecoin Layer

Circle has announced Arc[32], a proprietary Layer 1 blockchain built to be the
premier platform for stablecoin-native applications. Arc is not a rollup; it is a
sovereign chain designed for the wholesale market.

e Consensus Engine: Arc is built on Malachite [33], a high-performance
implementation of the Tendermint BFT consensus protocol. It utilizes
Proof-of-Authority (PoA)[34], secured by a limited number of vetted,
geographically distributed institutions.
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e Finality & Fees: Arc offers sub-second deterministic finality[34], aligning
with Principle 8 of the Principles for Financial Market Infrastructures
(PEMI)[35]. Crucially, the network implements a model of stable fee and
USDC as native gas[34], allowing fees to be paid in USDC rather than a
volatile native token.

e Strategic Utility: Arc features a native Foreign-Exchange (FX) engine for
24/7 Payment-versus-Payment (PvP) settlement and supports confidential
transfers using Trusted Execution Environments (TEEs)[34], shielding
transaction amounts while maintaining auditability.

5.2.2 Tempo: The "Intranet of Commerce" While Arc targets the institutional
treasury layer, Tempo represents the entrance of the Web2 fintech experience[36]
into the settlement layer. Incubated by Stripe and Paradigm[37], Tempo is
designed to serve the $150 trillion global payments[38] market by strictly
optimizing for merchant utility.

e The Tokenless "Blockchain-as-a-Service" (BaaS) Model: Tempo rejects
the native utility token model entirely[39]. Instead of validators being paid in
a volatile asset, the protocol integrates a native Fee Automated Market
Maker (AMM)[40] at the consensus level. Merchants pay fees in the
stablecoin they are transferring (e.g., USDC, PYUSD), which the protocol
swaps to compensate validators. This treats the blockchain as
blockchain-as-a-service rather than a speculative economy.

e Simplex Consensus: Tempo utilizes Simplex Consensus[41] to achieve a
target throughput of 100,000 TPS with 0.6-second finality.

e 1S0O 20022[42] and Metadata Compliance Hooks: Unlike standard
blockchains, Tempo supports rich metadata fields[43] (invoice numbers, tax
IDs) natively. This allows corporate ERP systems (like SAP or Oracle) to
reconcile payments automatically, solving the "data gap" that currently
prevents blockchain adoption in B2B payroll and invoicing.

5.3 Category lI: Retail and Interoperability Layers

This category focuses on the "Internet of Value" for the end-user. These networks
prioritize consumer reach, yield generation, and the seamless movement of assets
across fragmented ecosystems.
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5.3.1Noble: The Interchain Asset Hub Noble[44] is an application-specific
blockchain ("appchain”) built for the Cosmos ecosystem using the Cosmos
SDKI[45]. It serves as the liquidity router for the interchain world.

Issuance Hub: Noble acts as the native issuance chain for USDC in the
Cosmos ecosystem[45]. It leverages the Inter-Blockchain Communication
(IBC)[46] protocol to route liquidity between chains (e.g., dYdX[47] to
Osmosis[48]) without the risk of wrapped assets.

USDN (Noble Dollar): Noble has also launched its own stablecoin, USDN,
powered by the MO protocol[49]. It is designed to be a "modular stablecoin"
that generates yield for the chain and its users, collateralized by short-term
T-bills.

5.3.2 Plasma: The Sovereign Neobank Backed by the Tether ecosystem[50] and
Founders Fund[51], Plasma represents the "Financialization of Crypto." It aims to

service the retail and unbanked markets through a vertically integrated stack that
functions less like a blockchain and more like a sovereign neobank.

BitScaler Technology: Plasma utilizes a hybrid security architecture. It
employs PlasmaBFT[52] for high-speed retail payments (1,000+ TPS) but
anchors its state to the Bitcoin blockchain via BitScaler[53] technology. This
provides "Bitcoin-level security" for settlement, appealing to users in
jurisdictions where censorship resistance is paramount.

The Paymaster & Yield: Plasma aggressively targets retail friction. It uses a
Paymaster[54] system to subsidize gas, offering zero-fee USDT transfers to
mimic the experience of apps like Venmo. Furthermore, its native
super-app, Plasma One[55], integrates with on-chain protocols to offer
native yield on stablecoin balances, while a partnership with Signify
Holdings allows for direct spending via Visa-licensed debit cards.
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5.4 Strategic Comparative Matrix

The following table contrasts the architectural and strategic profiles of the leading

Stablechain contenders.

Feature Circle's Arc Tempo

Primary Institutional Merchant

Category | (Wholesale & | (Payments &
Treasury) B2B)

Backers Circle, Stripe,
Coinbase Paradigm

Consensu | Malachite Simplex

s (PoA)

Throughp | Sub-second ~100,000 TPS

ut/ (Deterministic) | / 0.6s

Finality

Gas Model USDC (Native | Any
Abstraction) Stablecoin

(AMM Swap)

Key Confidential ISO 20022

Innovation | Transactions Metadata &
(TEEs) & FX Tokenless
Engine Architecture

Target Banks, Merchants,

User Treasurers, Fls | Fintechs, ERPs
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Noble

Interoperability

(Liquidity Routing)

Cosmos
Ecosystem

Tendermint
(Cosmos SDK)

Fast (IBC
Dependent)

Native Token /
UsDC

IBC Integration &
Asset Hub Status

DeFi Users,
Appchains

Plasma

Consumer
(Retail Neobank)

Tether, Bitfinex,
Founders Fund

PlasmaBFT +
BitScaler (BTC
Anchor)

~1,000+ TPS /
Sub-second

Free
USDT(Paymaste
r) / XPL

Bitcoin
Anchoring &
Native Yield App

Retail Users,
Remittance,
Unbanked
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6. Beyond Minting: Distribution, Liquidity, and Risk
Management

Following the initial token minting, the subsequent challenge is achieving broad
ecosystem distribution. All stablecoins require this initial impetus, or "kick," to
facilitate their adoption and circulation within the wider ecosystem.

This phase typically involves securing partnerships with:

e Centralized Exchanges (CEXs): This involves managing listing fees and
securing specific deals.

e Decentralized Protocols: Involves striking external deals to establish and
manage the token's utility across various DeFi applications.

e Professional Market Makers (MMs): Involves engaging with market makers
to ensure sufficient liquidity in both centralized and decentralized markets.
This is commonly managed by specialized liquidity providers such as GSR
[56], Keyrock [57], and Flow Traders[58].

6.1 The "Cold Start" and Bootstrapping Liquidity

For any new stablecoin, the primary challenge is not technical issuance but
liquidity bootstrapping. A stablecoin is only as useful as its integration into the
broader economy. "Bootstrapping" in this context refers to the complex process of
engineering deep liquidity from Day O.

A stablecoin cannot simply be deployed; it must be distributed. The process
involves:

e Justifying Existence: The market is saturated with USD-pegged assets.
New entrants must offer superior utility, such as yield distribution, privacy
features, or specific compliance guarantees.

e Capital Efficiency: Issuers must possess sufficient capital to mint a
non-negligible initial circulating supply. A stablecoin with thin liquidity is
vulnerable to slippage and depegging, rendering it useless for serious
commerce.

e Market Maker Incentivization: All successful stablecoins depend on
partnerships with professional market makers (MMs) like Wintermute[59],
GSR, or Keyrock. These entities are tasked with maintaining liquid markets
on both CEXs and DEXs. They ensure that when a user wants to sell the
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token, there is a bid waiting. Without this "initial kick," a token remains an
inert smart contract.

6.2 Market Makers: The Hidden Architects

Liquidity does not appear by magic. Stablecoin issuers must actively partner with
Market Makers (MMs) to ensure their tokens are liquid.

e Inventory Loans: Issuers often loan millions of dollars worth of stablecoins
to MMs like Wintermute or GSR. This provides the MMs with the "inventory"
needed to quote both bids and asks on exchanges.

e DeFi Governance: MMs also play a role in integrating stablecoins into DeFi.
For example, when PayPal launched PYUSD, on-chain proposals revealed
that Wintermute was instrumental in proposing and seeding liquidity for
PYUSD on Aave V3. Without this "initial kick," the token would have no
utility in lending markets.

Example: PayPal's Liquidity Strategy for PYUSD

PayPal executed a robust, multi-layered strategy to distribute and establish deep
liquidity for PYUSD. Rather than relying solely on organic growth, they engaged
institutional specialists to provide the necessary "kick" into both centralized and
decentralized markets.

The company partnered with premier crypto market maker Cumberland[60] to
manage substantial institutional activity, with large on-chain movements (such as
a notable $200 million transaction[61]) signaling confidence and providing
foundational trading depth.

Simultaneously, to fuel DeFi adoption, PayPal partnered with Spark[62], a
multi-chain liquidity provider that deploys stablecoins into yield-generating
strategies (like Aave and tokenized bonds), ensuring efficient on-chain liquidity
while balancing risk-adjusted returns.

Furthermore, professional market maker Sentora[63] was contracted specifically
to drive PYUSD's integration and growth within the Solana ecosystem [64],
cementing the stablecoin's presence in a critical, high-speed network. This
combined effort ensures broad, multi-chain circulation and utility.
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6.3 The Mechanics of the Peg (Depegging & Arbitrage)

A stablecoin is an economic product maintained by market incentives. The "peg"
to the dollar is not a magical property of the blockchain; it is an equilibrium
maintained by arbitrageurs. Understanding these mechanics is vital for assessing
risk.

"Depegging" occurs when the market price of a stablecoin diverges from $1.00. In
fiat-backed systems, this is rarely due to actual insolvency (lack of reserves) but
rather temporary liquidity imbalances in secondary markets.

The Depeg Scenario:

Consider a scenario where a large, uninformed trader wants to sell 100 million
USDC for USDT.

1. The Trade: They execute this trade on a DEX pool (e.g., USDC/USDT) that
only has 200 million in total liquidity.

2. The Impact: The massive sell pressure drains the USDT from the pool and
floods it with USDC. The algorithmic pricing curve of the AMM adjusts,
pushing the price of USDC down to $0.99.

3. The Opportunity: The stablecoin is now "depegged" on this specific
market. However, Circle is still willing to redeem 1 USDC for $1.00 of fiat.

The Arbitrage Loop:
Sophisticated actors (arbitrageurs) step in to close the gap:

1. Buy: The arbitrageur buys the "cheap" USDC at $0.99 using USDT.

2. Redeem: They send the USDC to Circle (Primary Market) and redeem it for
$1.00 in fiat.

3. Profit: They make a risk-free profit of $0.01 per token (minus fees).

4. Result: The buying pressure on the DEX pushes the price of USDC back up
to $1.00. The redemption reduces the supply of USDC. The peg is restored.
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USDC/USDT price before trade: 1.0001
USDC/USDT price after trade: 0.9469
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o
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for USDT at roughly 1:1 ratio,
making 6 cents on the dollar

o

a
Inventory:
10M USDT

Arbitrageur

swap 10M USDT for USDC
in a *premium (<1$)* price

This mechanism relies on the primary market being open and fluid. If the issuer
pauses redemptions (as happened during the Silicon Valley Bank crisis), the
arbitrage loop breaks, and the depeg can persist.

7. Conclusion: The New Foundation of Digital Fiat

The stablecoin ecosystem, galvanized by the $12.1 trillion settlement volume
achieved in 2024 and the subsequent clarity provided by the GENIUS Act of 2025,
has transitioned from a volatile niche into a mature, systemically relevant payment
infrastructure. This transformation is defined by three converging forces:
regulatory mandates, technical modernization, and architectural specialization.

1. Regulatory Hardening: The GENIUS Act has formalized the asset class,
imposing a 100% reserve requirement and prohibiting rehypothecation.
Crucially, it mandates the technical capability for on-chain asset seizure and
freezing, forcing compliant stablecoins to be permissioned assets even on
permissionless rails. This regulatory certainty has acted as "regulatory
alpha," unlocking previously sidelined institutional capital and nearly
doubling market supply.

2. Architectural Evolution: Legacy monolithic contracts are being superseded
by modular, software-engineering-centric patterns. Circle's MasterMinter
model compartmentalizes risk, while its Cross-Chain Transfer Protocol
(CCTP) eliminates liquidity fragmentation by "teleporting" native USDC
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through a verified Burn-and-Mint mechanism. This marks a significant shift
away from risk-prone wrapped assets.

3. Infrastructure Specialization: The limits of general-purpose Layer 1s have
birthed Stablechains. Platforms like Circle's Arc (a sovereign chain utilizing
PoA consensus, sub-second deterministic finality, and native USDC gas)
and Cosmos's Noble (an IBC-enabled issuance hub) are purpose-built to
meet the speed, security, and compliance needs of institutional finance.
This shift from general-purpose to application-specific infrastructure is
essential for scaling digital fiat into the multi-trillion dollar traditional FX and
settlement markets.

The emergence of Stablecoin-as-a-Service (SCaaS) providers (like MO, Brale,
Paxos, and Fireblocks) abstracts the regulatory and technical complexity, allowing
brands to launch fully compliant digital currencies without the prohibitive
overhead of becoming a licensed issuer. The core challenge for future stablecoin
entrants is no longer issuance, but liquidity bootstrapping—a process demanding
superior utility and aggressive incentivization of professional market makers
(MMs) to maintain the $1.00 peg through continuous arbitrage** **

In summary, the stablecoin is no longer merely a volatility hedge - it is the new
programmable ****settlement layer of finance. The industry's focus is now on
compliance, capital efficiency, and specialized infrastructure, laying the
permanent foundation for the future of money.

About LimeChain

LimeChain is a leading blockchain development and consulting firm dedicated to
building the infrastructure of the new blockchain and stablecoin financial
economy. With a team of 175+ high-agency experts who have successfully
delivered over 290 projects globally, we stand at the forefront of the industry's
evolution, guiding enterprises, startups, and protocols through the complexities
detailed in this whitepaper. From core protocol development to dApp engineering,
our comprehensive experience uniquely positions us to identify, build,
contextualize, and integrate all the elements required for success with DLT
solutions—from stablecoin issuance platforms to next-generation
Stablechains—empowering our clients to build, explore, and expand.
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