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Traditional Application: RSSI
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Unique Application: Compatible Optical
Single Sideband (COSSB
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Twin-Gain Stage Architecture

|V01[ or |V02[

A
4V +C

3V|+C
2V+C
Vi+C

“1~ i High gain Unity gain
: &Ny 4 i 4+ limiting amplifier buffer
3

(Barber and Brown, J. Solid State Circuits, 1980)

EEIsiagesimit as input signal becomes large.
S RINAgaInNUiiers continue. te pass the signal.




Twin-Gain Stage Implementation
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Logarithmic Amplifier Block Diagram
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Amplification Stage: Cherry-Hooper Amplifier with
Emitter Follower Feedback
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Logarithmic Amplifier Summing Stage
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DC Offset Error Feedback Amplifier
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Logarithmic Amplifier Micro-Photograph

Fabricated in 1BIVI
HP5 47 GHz SiGe
HBIF technology.

PDraws 130 mA from
=35,8 V. supply.

dlireigeneration
@Eesign

TICILICICICCE




Small Signal Performance
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Logarithmic Amplifier 1-Tone Test
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Logarithmic Amplifier Waveforms
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Comparison of Logarithmic Amplifiers

Circuit Topology Technology | Power |Gain |Band- |Rise Dynamic
Supply width | /Fall Range
Time

Acciari et Twin-Gain | GaAs FET |- 36 dB |0.3- - 40 dB 10 mV
al. Stage 5 GHz /dB
Smith Twin-Gain | GaAs FET |-8V, 70 dB |0.5- - 70 dB 6.3 mV

Stage Hybrid +8V 4 GHz /dB

Clrcuit 52W

OKki Twin-Gain | GaAs HBT |-8V 46 dB |DC- 400 ps/ 140 dB 3.3 mV
Et al Stage 1.06 W 3 GHz | 400 ps /dB
Holdenried |Branch SiBipolar [-5V 30dB |DC- 100 ps/ 140 dB 1.2 mV
et al. Parallel fi=35GHz |0.75W 4 GHz [100 ps /dB

Summation
Holdenried |Branch SiGe HBT [|-3.3V [|39dB |DC- 50 ps/ |50dB 6.5 mV
et al. Parallel fi=47GHz [0.43 W 6 GHz |50 ps /dB

Summation




Simulation of a 5 Gb/s COSSB Signal
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Logarithmic Amplifier Performance Summary

Supply Voltage -3.3V

Current Draw 130 mA

Power Consumption 430 mW

Bandwidth 6 GHz

Single-Ended Gain 39 dB

Logarithmic Dynamic 50 dB
Range

Logarithmic Slope 6.5 mV/dB

Logarithmic Error +2.5dB

Rise/Fall Time 50 ps/ 50 ps

Noise Figure 12.5dB




Conclusion and Acknowledgements

Conclusion

Optical tramsceiver application requires high bandwidth
logarithmic amplifier.

lraditionall series architecture has a logarithmic
slepe/bandwidth tradeof.

Parallellsummation architecture alleviates this tradeoff.
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