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■ Target BFP Format

Background

• INT 8

• FP 16

• BFP (Block Floating Point)

Simple Calculation, Less HW resources   
Low Precision, Narrow Range  

High Precision, Wide Range 
Complex Calculation, More HW resources 

X16

...

Simple Calculation, Simple HW    
High Precision, Wide Range 

■ Features of conventional INT/FP format ■ Take advantages of each format

Needs Shifting & Alignment
No Need for Shifting & Alignment

Shared 
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8b 1b 4b

Expressible Bit Width

= 8 + 1 + 4 = 13b

Effective Bit Width

= 8/16 + 1 + 4 = 5.5b

1 Block

Proposed CIM Array

■ Overall Macro Array ■ Array design with Capacitive Coupling ■ Metal-Oxide-Metal Capacitor

M6

M5

Simulation

■ CIM Operation

Conclusion
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■ BFP format has not only high accuracy as 
      FP but also high density as INT.

■ Multiply-and-Accumulation results show
      good linearity thanks to MOMCAP.

■ BFP CIM saves ~57% power than 
      previous work.
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■ Energy Consumption

■ Die Photo, Layout and Area Breakdown

Technology 28nm FDSOI

Array size 256x352

Supply voltage 0.8V-1.2V

Frequency 50MHz~250MHz

Area 0.296um x 0.469um

Power 2.754~11.240 mW
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32b x 8 =256

11b x 32 =352

x32

x32

x32

x8x8x8

IN0, IN1

IN2, IN3

IN14, IN15

Array(1,31)Array(1,1)Array(1,0)

Array(7,31)Array(7,1)Array(7,0)

Array(0,0)

Block32~Block63 Block993~Block1024

6T Bitcell+LCC Array
256 by 352
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