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Receilver Architectures

Electrical amplification

Photodiode

Optical
Input -:i

Equalizer

\ r \

S

Front End Linear Channel

Optical amplification

photodiode | Decision Circuitry

N/ @ |
input Signal : Output Qutput
| ig \

driver
[

Signal |

T
reference !




High-Performance Optical Receivers
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Receiver Characterization Apparatus
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10 GB/s Bit error rate text set

50 GHz oscilloscope with electrical and optical inputs

50 GHz network analyzer with electrical and optical inputs
Low-noise, high-speed probe station




Current Saturation
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High-Saturation-Current Photodiodes
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Space Charge Effect in PIN photodiode
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Uni-Traveling-Carrier Photodiodes (UTC)

[H. Ito, et al., Proc. 2001 LEOS Annual Mtg, p. 386]
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Partially-Depleted-Absorber Photodiode
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Schematic Representations of Charge Distribution
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Saturation Current Measurement
Small Signal Modulation (SSM)
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PDA top and backside illumination @1GHz SSM
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16pum-diameter PDA RF response
under Large Signal Modulation
10GHz
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Charge-Compensated UTC
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Charge-Compensated InGaAs/InAIAs UTC

InGaAs, p, 2x10%8, 50nm
InGaAs, p, 1x10%, 100nm
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Current-Voltage and Capacitance-Voltage Characteristics

I-V curve of a 60 um device C-V profile of a 20 um device
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InGaAs/InP Charge-Compensated UTC - 20um Diameter
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InGaAs/InP Charge-Compensated UTC - 20um Diameter
RF Power at 20 GHz
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Saturation Current Progress
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