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Message Extracted from Mining Pool

● id
● methods
● params

○ job id
○ …
○ Coinbase 

Transaction Part 1
○ Coinbase 

Transaction Part 2

● Extranonce1
● Extranonce2_size



Overview of SHA-256 Process



Compression



Message Scheduler

if(cnt_0 < 16){
mem_m[cnt_0] reads from input data

}
else if(cnt_0 < 64){

mem_m[cnt_0] = sig1(mem_m[cnt_0-2])+mem_m[cnt_0-7]+sig0(mem_m[cnt_0-5])+mem_m[cnt_0-16]
}

Combined SHA256 Module



Hardware Finite State Machine



Hardware Finite State Machine
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Hardware Timing Diagram



Hardware Pipeline

Speedup: Approximately 25%



HW vs SW

85% Speedup





Multi-Device Project

Project goal: 3 independent sha256 devices all managed by a 
single driver.







Multi-Device Project

Registers:

All the interface registers are 4-bytes wide.

address [0-15]: write-only, for the software to send the 64 byte input to the 
hardware.

address [0-7]: read-only, for the software to read the 32 byte hash.

address [15]: read-only, 1 when the hash is ready to be read from address [0-7].

address [31]: write-only, for the software to send a reset signal.











Multi-Device Testbench

Steps of the test:

1. Get a random block header from mempool.space.
2. Calculate its hash using the reference rust-bitcoin library.
3. Calculate the same hash using the three hardware devices.
4. Calculate the same hash using our own software implementation of SHA256.
5. Check all three of the hardware output against the golden output.











Multi-Device Testbench Result

Average time calculated based on 25 tests
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