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New Generation
Transceiver Architecture
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Benefits : Drastic Reduction of Power Consumption

D/A & E/O Conversion Loss↓ ⇒ Light Source & Modulator Driver Power↓
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Benefits : Drastic Reduction of Power Consumption

D/A & E/O Conversion Loss↓ ⇒ Light Source & Driver Power↓

DAC Bit Count, N↓ 5 → 2 ⇒ DAC Power Consumption↓ 1/8x (∝ 2N)
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New Generation Transceiver Architecture

Benefits : Drastic Reduction of Power Consumption
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Concerns to be Addressed : 

Loss↑ by Optical Spectrum Shaping

Loss↑ by Optical (De)Multiplexing

New Generation Transceiver Architecture

Concerns to be Addressed : 

Loss↓ by CAT Technology

Compensated by DAC Loss↓ (PAPR↓)
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Port 1

Port 2

Nyquist(-like) Shaping with Reduced DAC Bit Count (5 → 2) for Drastic DAC Power Reduction (1/8 x)

Drastically Reduced Multiplexing Loss (6 → 2 dB for 4 Ports, 9 → 3 dB for 8 Ports, Compared to Couplers)  
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Drastically Reduced Demultiplexing Loss (6 → 2 dB for 4 Ports, 9 → 3 dB for 8 Ports, Compared to Couplers)

Demultiplexing

O/E
Conversion

A/D
Conversion DSPFreq Division

Demultiplexing

T. Akiyama et al. '21
DOI : 10.1364/OE.410379

Receiver

Tr
an

sm
is

si
vi

ty
(1

0
 d

B
 / 

d
iv

)

Wavelength (nm)

4 Ports 8 Ports 16 Ports
Simulation (4th Order)

Start (w/ Errors)

Nth Order

1st Order 2nd Order

Power Monitor
Heater Contoller

Corrects Fabrication Error

CAT Technology



Demultiplexing 
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Demultiplexing
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DAC Bit Count↓ 5→2 ⇒ DAC Power Consumption↓ 1/8x
DAC Noise↓ -6 dB⇒ ADC Power Consumption↓ (ENOB↓)
Loss Compensated by PAPR↓ 10→4 dB & Only Slight↑ of Light Source & Driver Power

D/A & E/O Conversion Losses Reduced
Combining & Splitting Losses Reduced by CAT Technology

Summary

New Generation Transceiver Architecture Based on Optical DAC and CAT Technology
for Capacity Scaling Toward Discentralized Computing Era

Use of Parallelism to Reduce Light Source & Driver
 Power Consumptions1

Offloading DSP Spectrum Shaping into Optics by CAT Technology to 
Reduce DAC & ADC Power Consumptions2

 Power Efficient Optical D/A Converter3
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