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CRYPTOGRAPHIC ALGORITHMS CHANGE FAST

COED DAY

NOT INCLUDING MANY 
INDUSTRY SYSTEMS

SAME FOR FHE
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THE ACCELERATION PARADIGM

D/INFRA SUMMIT

COMPETITIVE
ACCELERATION

ACADEMIC
ACCELERATION
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ACCELERATION VIA GPUs or ASICs?

COED DAY

Crypto Fn 3

Crypto Fn 2 

Crypto Fn 1

Crypto Fn 0

Crypto stuff

FP units

FP units

FP units

Cycles Cycles

Not built for workload (e.g. GPU)
(x% area used y% of the time)

Built specifically for workload (FF/GP)  
(GOAL: 100% area used 100% of the time)
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ACCELERATION VIA GPUs or ASICs?

Crypto Fn 3

Crypto Fn 2 

Crypto Fn 1

Crypto Fn 0

Crypto stuff

FP units

FP units

FP units

Cycles Cycles

Not built for workload (e.g. GPU)
(x% area used y% of the time)

Built specifically for workload (FF/GP)  
(GOAL: 100% area used 100% of the time)

COED DAY



EVERY GENERATION OF COMPUTING IS DEFINED 
BY A BREAKTHROUGH PROCESSOR

197Os 199Os 2O1Os 2O25

CPU
Personal Computing

GPU
3d Graphics

GPU/TPU
Artificial Intelligence

   VPU
Next-Gen Cryptography

(FHE, ZKP, 🤖)

6

COED DAY
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OVER THE PAST TWO YEARS, WE DESIGNED JUST THAT

→ First programmable cryptography chip in the world!

→ TSMC 12nm (12FFC)

→ 1536-bit SIMD vector lanes for cryptography

→ Custom instructions for number theory

COED DAY
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IT TAPED OUT…

COED DAY
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… AND CAME BACK!  

🥹
COED DAY
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GEN1 for ZK: WHO WOULD WIN?

12nm technology
1 billion transistors
1 GHz
Dozens of ppl team

3nm technology
76 billion transistors
2.25 GHz
10000s of ppl team

Fabric VPU Nvidia RTX 5090

COED DAY
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PRELIMINARY BENCHMARKS VS RTX 4090

Algorithm End-to-end
RISC Zero NTT Merkle Tree EvalCheck Tower Field

Sum Checks

Performance
per $ 6.4x 8.7x 3.0x 11.1x 10x

Measured by TCO, $/hr
Note: MSRP might change as demand grows

COED DAY



12

BY THE WAY, THESE ARE NOT EASY 

Algorithm End-to-end
RISC Zero NTT Merkle Tree EvalCheck Tower Field

Sum Checks

Performance
per $ 6.4x 8.7x 3.0x 11.1x 10x

Measured by TCO, $/hr
Note: MSRP might change as demand grows

Memory 
hard stuff!

Irregular 
stuff!

Binary 
fields too!End to end!

��
COED DAY
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HARDWARE [2025]

●

● GRAPH COMPILER 

● KERNELS

● LIBRARIES

SOFTWARE [2025]

○ VPU CLOUD 

○ DATA CENTER OPERATIONS THRU PARTNERS 

IaaS → SaaS [2025+]

CHIP
FC1000

SYSTEM
VPU 8060 / FERMAT

HARDWARE [1995]

CHIP SYSTEM
●

● ALGORITHMS 

● LIBRARIES

SOFTWARE [2007]

IaaS / PaaS / SaaS [2017]

●

● SPECIALIZED CLOUD

● DATA CENTER OPERATIONS

● PLATFORM OFFERINGS

A FULL-STACK SOLUTION FOR OPERATORS

COED DAY
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INTRODUCING THE FABRIC FERMAT SERVER
Powered by the Verifiable Processing Unit 

COED DAY



15

THE ARCHITECTURE UNDER THE HOOD

40 VPU Tiles with Big-Integer, Finite Field ALUs 
Working in Parallel

RISC-V SoC CPU complex on the Chip

Ultra-Fast Network-on-Chip to access Tiles and 
GDDR6 Memory

GDDR6 Subsystem GDDR6 Subsystem GDDR6 Subsystem

GDDR6 Subsystem GDDR6 Subsystem PCIe Subsystem

SoC CPU 
/

Periph

COED DAY
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VPU TILE

GDDR6 SUBSYSTEM GDDR6 SUBSYSTEM PCIe SUBSYSTEM

GDDR6 SUBSYSTEM GDDR6 SUBSYSTEM GDDR6 SUBSYSTEM

RISC-V
SUBSYSTEM

COED DAY



AN ISA CODESIGNED 
FOR CRYPTOGRAPHY

VADD
VSUB

MVMULACCGP 
(Polygon Plonky2)

PMVSHFACCM 
(Poseidon)

LDM
STM

RUN
RET

BLE
JAL

NOOP

PMVMULCM31
(Polygon Plonky3)

VBBSLOP 
(Monolith)

VMULACCGF64 
(BINIUS)

SHA3_RND

PMVMULACCM
(Risc0)

VMUL

COED DAY
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A NETWORK CODESIGNED WITHOUT PCIE BOTTLENECK

GDDR6 GDDR6 GDDR6

GDDR6 GDDR6 PCIe

RISC V

 11 TB/s Network-on-Chip (NOC) 
Data movement managed by distributed programmable DMA

Each Tile can introduce and extract 32GB/s into the NoC
GDDR subsystems introduce and extract 128GB/s into the NoC
PCIe subsystems introduce and extract 64GB/s into the NoC
Random Number Generator can deliver 32GB/s into the NoC

64 GB/s

Gen 4 x 16

COED DAY
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SOFTWARE DESIGNED WITH TWO PURPOSES

Fabric VPU ISA

1. Fast Development
by leveraging compiler

2. Performance
by leveraging assembly 

Intermediate Repres.

Compiler

Go Plonky3 AirBuilder

Bundler & Scheduler

Hand-coded Assembly

NTT/iNTT MSMMMMT

COED DAY
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WE LOOK FORWARD TO SUPPORTING FHE!

Fabric VPU ISA

VPU IR

Compiler

Go FHE IR (to be chosen!)

COED DAY

Modules
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HOW CAN WE FLEXIBLY IMPLEMENT ZKPS?

Trace 
Generation

Program 
Execution

Trace 
Commitment

Constraint 
Evaluation

Quotient 
Polynomial

Quotient 
Commitment ProofOpenings

Commitments are fixed blocks 
Other blocks are circuit-dependent
Novel provers use new blocks

handle with a library 
handle with a compiler
handle with a high-level language

Other Prover 
Blocks

Innovated 
Algorithms

COED DAY
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FC2000: FHE + ZK + TEEs

VPU Gen2

GPUs/FPGAs

SECURITY

ZK/FHE ASICs

PERFORMANCEPROGRAMMABILITY TEEs

COED DAY



23

THE NEXT FRONTIER

D/INFRA SUMMIT

2025 2027 2029 2031

FC1000
12nm, 1st gen

FC2000 FC3000
2nm, 3rd gen

FC4000
1.4A, 4th gen4nm, 2nd gen
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LET’S WORK TOGETHER TO BUILD THIS FUTURE!

Real time zero-knowledge proofs
Real time fully homomorphic encryption
Real time witness encryption
Real time functional encryption
Real time indistinguishability obfuscation

Programmable, General Purpose, Scalable. 

COED DAY


