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CGRAs as Accelerator Templates
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The Initial AHA System: Dense Imaging and ML 
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Extended to Sparse Applications 
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Accelerators Designed Using Our Agile Flow

Amber SoC
TSMC 16

Statically scheduled dense 
data processing e.g. image 

processing and ML
VLSI 2022, JSSC 2023

Onyx SoC
GF 12 (Taped out: Oct 2022)

+ Higher compute density
+ Improved pipelining

+ Sparse tensor algebra e.g. 
graph analytics

Opal SoC
Intel 16 (Tape out: Nov 2023)

+ Chiplet co-packaged with 
application processor

+ Sparse machine learning

System on Package

CGRA

 Chiplet

Global 
BufferCPU

CGRA

Onyx SoC Specifications
Technology GlobalFoundries 12 nmFinFet
Die Area 23 mm2

CGRA Area 8.28 mm2

Processor 1 ARM-M3
Voltage 0.78 V
Clock Frequency
Processor Subsystem
Accelerator Subsystem

500 MHz
900 MHz

Global Buffer Size 4 MB SRAM
Global Buffer Word 
Width

16-bit data
64-bit configuration

Number of PE Tiles 384
Number of MEM Tiles 128
MEM Tile Buffer Size 4 KB SRAM
PE/MEM Tile Word Width 16-bit

CGRA

Global Buffer

ARM M3 
CPU

Other 
Project

Onyx SoC Die Photo

Bumped Die Photo

Layout Area Breakdown
Onyx 21.98 mm2

  Global Buffer   4.45 mm2

    GLB Tile (16)     .249 mm2

  CGRA   8.28 mm2

    PE Tile (384)     .011 mm2

    MEM Tile (128)     .023 mm2
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