Web3 wallets, passkeys, and
smart contract integration

Web3 wallets, passkeys, and smart contract integration are converging to revolutionize digital asset
management by improving security and user experience (UX). This integration aims to replace
traditional seed phrases with familiar, phishing-resistant authentication methods like biometrics.

Web3 Wallets

A Web3 wallet is a digital application that serves as a user's identity, bank, and passport to the
decentralized internet. Unlike traditional accounts that rely on emails and passwords, Web3 wallets
use cryptographic key pairs (public and private keys) to authenticate user ownership and sign
transactions, enabling interaction with decentralized applications (dApps) and smart contracts.

Traditional (EOA) Wallets: Most current Web3 wallets like MetaMask or Trust Wallet are
Externally Owned Accounts (EOAS), where a single private key (derived from a seed phrase)
grants total access. Losing the seed phrase results in permanent loss of funds.

Smart Contract Wallets: Also known as smart wallets, these are accounts controlled by
programmable code on the blockchain. They offer advanced features like multi-signature
requirements, automated transactions, spending limits, and account recovery options, which form
the technical foundation for integrating passkeys and social recovery mechanisms.

Passkeys

Passkeys are a modern, phishing-resistant authentication standard (FIDO) backed by tech giants
like Apple, Google, and Microsoft. They leverage public-key cryptography and store the private key
in a device's secure enclave, such as a phone's Face ID or fingerprint sensor.

Enhanced Security: Passkeys eliminate the need for vulnerable passwords or seed phrases,
which can be lost or phished.


https://metamask.io/

Seamless UX: They provide a familiar, one-click biometric login experience, similar to mobile
banking apps, significantly lowering the barrier to entry for mainstream Web3 adoption.

Device-Bound & Syncable: Private keys never leave the device's secure hardware. For recovery
and multi-device access, passkeys can be securely synchronized across user devices via cloud
keychains like iCloud or Google Password Manager.

Smart Contract Integration

The integration of passkeys with Web3 wallets is made possible through account abstraction
(ERC-4337 on Ethereum) and smart contract wallets.

How it Works: Instead of a simple EOA, a user registers their device's passkey as an owner or
signer of their smart contract wallet. When a user initiates a transaction, their passkey locally signs
the request using the private key in the secure enclave, and this signature is sent to the smart
contract for verification and execution.

Developer SDKs: Projects like Web3Auth, Circle, and thirdweb offer SDKs for developers to

implement passkey functionality and embedded wallets in their dApps, abstracting away the
complexity of key management for end-users.

Protocol Support: Blockchain protocols themselves are evolving to support native passkey
authentication, with networks like Stellar and Solana incorporating the necessary verification logic
into their core protocols.

In essence, the convergence of these technologies is leading to a more secure, user-friendly, and
accessible Web3 ecosystem, moving away from arcane recovery phrases toward a future where
digital ownership is as simple and secure as unlocking your phone.
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https://web3auth.io/docs/infrastructure/

