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Surging Demands for 20 — 120 km High Capacity Connections




Trend of Pluggable Transceiver Power Efficiency PETRA FUﬁTSU
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New Generation Transceiver Architecture PETRA FUJITSU
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Benefits : Drastic Reduction of Power Consumption
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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 (e 2V)
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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 (e« 2V)

DAC PAPR| 10 —4dB = DAC S/NT +6 d8 = ADC Noise Margint = ADC ENOB| =

ADC Power Consumption|
Old New

After Spectrum Shaping

noise, rms

DAC Output

PAPR =V ..’ [V, s 10 dB

(Peak-to-Average Power Ratio)



New Generation Transceiver Architecture PETRA FUJITSU

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 (e 2V)

DAC PAPR| 10 —4dB = DACS/NT +6 d8 = ADC Noise Margint = ADCENOB| =
ADC Power Consumption|

Power Consumption for Electrical Spectrum Shaping Eliminated
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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 (e 2V)

DAC PAPR| 10 —4dB = DACS/NT +6 d8 = ADC Noise Margint = ADCENOB| =
ADC Power Consumption|

Power Consumption for Electrical Spectrum Shaping Eliminated

Concerns to be Addressed : : )
: : Compensated by DAC Loss| (PAPR]
LOSST by Optlcal SPECtrum Shapmg — (+ Only Slight 1 of Light Source & Driver Power)

Loss? by Optical (De)Multiplexing = Loss| by CAT Technology



Novel Technologies
Developed for New Generation
Transceiver Architecture



E/O & D/A Conversion (Optical DAC)  PETRA FUjiTsU
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Spectrum Shaping & Multiplexing PETRA FUJITSU
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Demultiplexing
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An Example for 15t Order 32 Ports for Low Spectrum Efficiency in O-band WDM
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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 Consumptions

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

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

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

3  Power Efficient Optical D/A Converter
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