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Abstract - This paper presents a CMOS integrated optical
receiver having under-damped transimpedance amplifier
(TIA) and CMOS avalanche photodetector (APD) realized in
65-nm CMOS technology. The under-damped TIA
compensates the bandwidth limitation of CMOS APD and
provides enhanced receiver bandwidth performance with
reduced power consumption and better sensitivity compared
to previously reported techniques. We  successfully
demonstrate pseudo random bit sequence (PRBS) 2*'-1 and
27-1 10-Gb/s operation with the bit-error rate less than 10
"2 at the incident optical power of -6 and -65 dBm,
respectively. The receiver has core size of 024 x 0.1 mm’
and power consumption excluding output buffer of about
13.7 mW with 1.2-V supply voltage.
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Fig. 1. Block diagram of the proposed optical receiver.
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Fig. 2. (a) Cross section and (b) top view of the fabricated
CMOS APD.
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measurement and modeling and (c) equivalent circuit
model of CMOS APD.
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Fig. 4. (a) Simplified block diagram of the feedback

transimpedance amplifier, (b) simulated frequency
response and (c) simulated eye diagram of the
under-damped transimpedance amplifier.
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Table 1. Performance comparison of the reported optical receiver with CMOS PD

[6] 107 1S5C [4] 11 155C [71 12’ JQE [5] 14’ OF This work Estimated work
Technology 130-nm CMOS 180-nm CMOS 130-nm CMOS 130-nm CMOS 65-nm CMOS 65-nm CMOS
*GM-
P *SM-PD+ TIA + fm:na::il\‘:; APD+TIA+ *SM-APD+TIA APD+TIA APD+TIA+
+*EQ + LA S ++EQ +LA +*EQ + LA substitute LA
inductors)
Gain (dBQ) 120 88 100 104 60 100
Data rate (Gh/s) 8.5 10 10 12.5 10 10
BER (PRBS) 102 (31) 1011 (7) 1012(7) 1012 (7) 1012 (31) 102 (31)
Sensitivity(ER) -3.2dBm -6dBm -4dBm 0dBm -6dBm -6dBm
1.8V (Circuit) 1.2 V (Circuit) 1.3 V (Circuit) 1.2 V (Circuit) 1.2 V (Circuit)
s I It 15V
i 14.2V (PD) 10.5V (PD) 10.5V (PD) 10.7V (PD) 10.7V (PD)
Power 47 mW 118 mW 66.8 mW 72.4 mW 13.7 mW 52.1 mW
Chip area 0.1 mm? 0.76 mm? 0.26 mm? 0.26 mm? 0.024 mm? 0.1 mm?
FOM
5.53 11.8 6.68 5.79 1.37 5.21
{(mW/Gb/s)

*SM PD: spatially-modulated photodetector, **EQ: equalizer, LA: limiting amplifier, ER: error rate
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