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High-speed optical link for the data center
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VCSEL equivalent Verilog-A modeling: piecewise linear fitting
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VCSEL equivalent SPICE modeling
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50x4 Gbps PAM-4 low power VCSEL driver
with open loop RLM controller

Vin(AC)

Vout

VDD=1V

α=0.5V
α=0.5V
-0.1V

α=0.5V
-0.2V

α=0.5V
-0.3V

α=0.5V
-0.4V

α=0.5V
+0.1V

α=0.5V
+0.2V

α=0.5V
+0.3V

α=0.5V
+0.4V

α=0.5V
+0.5V

0V-0.5V 0.5V

NMOS gate Vbiasn : α [V]

PMOS gate Vbiasp : α [V]

Vout

VDD=1V

β=0.1V

β=0.4V

0V-0.5V 0.5V

β=0.2V
β=0.3V

α=0.5V

Vin(AC)

NMOS gate Vbias: α + β [V]

PMOS gate Vbias: α - β [V]



5

PAM-4 optical receiver for RLM and EQ optimization

Topics:

- Differential TIA 

- RLM control loop with histogram monitor

- ORX equalizer optimization


