
trait Hashable

Specify how to hash two field 
elements.

trait Spec

fn constants() → Generate constants
(default implementation)

struct Fr
(BN254 scalar field)

trait Domain

Provide a domain separator (for 
initial states).
Provide padding elements.

impl

type P128Pow5T3

Set s-​box = x^5.
Set rate = 3.
Use hard-​coded constants 
instead of generating them.

type ConstantLengthIden3

A domain using zeros everywhere.

uses

impl

impl

trait MessageHashable

Specify how to hash a sequence of 
field elements.

type VariableLengthIden3

This domain separator is actually 
ignored in Hash::hash_with_cap.

trait P128Pow5T3Constants

Provide constants specific to a field.

uses

uses

Constants
(hard-​coded)
ROUND_CONSTANTS
MDS, MDS_INV

type P128Pow5T3Gen

Used in a test to recalculate 
constants and check the 
hard-​coded variant.

uses

struct Hash <ConstantLengthIden3>

An implementation of hashing two elements.

struct Hash <VariableLengthIden3>

An implementation of hashing a sequence of 
elements.

This is a map of types in the Poseidon crate (code as of 2023-03-23; non-​exhaustive).

struct SpongeChip
(alias PoseidonHashChip)

An implementation of a hash function. It 
exposes input/output pairs as a lookup 
table, and it wires them to permutations in 
a sponge construction.

struct SpongeConfig
(alias PoseidonHashConfig)

Define the columns and gates to control 
the lookup table and the sponges. The 
columns of the lookup table are allocated 
by the caller.

trait PermuteChip::Config

The columns and gates for 
permutations.

struct PoseidonHashTable

The input elements and control 
flags of permutations in a circuit 
instance.
Functions to populate the table.

trait PoseidonInstructions

Specify how to layout 
permutations and assign their 
witnesses.

trait PermuteChip

The interface to implementations 
of the Poseidon permutation.
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struct PoseidonTable

- Define the columns of the lookup 
table: inputs, output, control flags.
- Assign values into the table.
- Can assign test values when testing 
other circuits.

struct PoseidonCircuit

Populate the table of hashes from 
a rollup block.

 trait SubCircuit
impl

struct PoseidonCircuitConfig

Pure wrapper.
 trait SubCircuitConfig

 trait LookupTable
impl

impl

uses columns

This is a map of types in the zkevm-​circuits crate (code; as of 
2023-03-15; non-​exhaustive).

struct SeptidonChip

An implementation of a Poseidon 
permutation. Each row does 1 full 
round and 7 partial rounds, in 
dedicated columns.

struct Pow5Chip

An implementation of a Poseidon 
permutation. Each row does 1 full 
round or 2 partial rounds.

struct Pow5Config

Define the same columns for full 
and partial rounds.

impl
… OR …

https://github.com/scroll-tech/poseidon-circuit/commit/5a8b2cf191b3644d8a9e9a6a110018a4ec213a6c
https://github.com/scroll-tech/zkevm-circuits/blob/4f0ad22171ff5a0a5503fe659d850d681add3e4a/zkevm-circuits/src/poseidon_circuit.rs

