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A Scalable, Configurable Neural Network Accelerator Supporting On-device Training
Changsoo Kim, Jaehwa Kwak, and Jongtae Lee
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Hardware
Neural Processing Unit
On-device Training Engine
Spiking Neural Network
RISC-V

Software
Driver Development Kit
Quantization-aware training
SPIKE Simulator
TF-XLA Compiler
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Neuromorphic

Processor IP

Scalable, Configurable,
Customizable Architecture
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Small system
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NMP DDK
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Big system

® Taskl @ Task4
® Task2 @ Task5
Task3 @ Task6
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(1bit / Fxp8/ Fxp16)
Network Compression

C code generation

NMP DDK
Converter Mapper Tools
Quantization H/W level Optimization NMP Compiler

NMP simulator

Network Optimization

Network for NMP Runtime Libraries

Generation
Precision Analysis

Precision Adjustment Support edge training

Optimized functions for A.l.

NMP Aware Training

Optimize on training stage
Optimized quantization
- aware training
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Configurability
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Design Verification
Trace Compass
Random Test Generation
FPGA Emulation

Algorithm
Binarization
Auto-labeling
Patents
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IP Business
Current NMP IP
New IP development

Solution &

Service Business
Data analytics
System integration
Total solutions

Chip Business
NMP distribution
(Chip / Board)
SoC development
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RV32l or RV32E with “M”, “C", “F" extensions
VSCALE3 / VSCALE4 / PicoRV32 / SyntaCore

0
o,
%

Inner
Ringbus

Memory

Matrix

Ringbus structure option
(Stream port and Junction)

3 or 4 MBLOBs in a Matrix
2KB / 4KB / 8KB per MBLOB

DDR
Controller
Optimal Precision Network
Analysis Compression
| |
Dynamic Precision Network
Adjustment Optimization
| |
Dynamic Precision
. Converter
Quantization Output
(1/8/16bit) P

Network optimized by
Converter

/Input Feature Map Size
* Kernel Size and options
*  Output Feature Map Size

/

HOST

NMP network

(for mapper)

B

Validation Set

( for simulator)

<NMP DDK Converter>

Mapper

NMP primitive library
NMP Layer library

(Memory Metrix Size \

* Core(Tile & Tilelet) numbers
* Shared Memory Size

[ 64KB / 128KB / 256KB / 512KB

SOFTMAX accelerator option

4KB / 8KB (with 4-way set assiciativity)
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TF XLA Front-end
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Clang/LLVM RISC-V
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Device Driver
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Target Board




