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Abstract

This paper presents a framework that is based on a reconfigurable macro-model of current-mode logic (CML)
high-speed digital circuits enabling equation-based design optimization. The proposed macro-model is compatible with
geometric programming, thereby enabling constraint-driven top-level power optimization. The proposed optimization
framework is applied to a design of CML based serial-link transmitter with user—defined design specifications as an
example of high speed digital circuits using 45nm and 90nm CMOS technology. The proposed optimization framework can
derive a design with optimal power efficiency for given transistor technology nodes.
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E 4 AN2AH eHel ZHE 28 90nm CMOS technologyoll M2l Al2|d &3 M& 3|22 AlEe|old A1}
Table 4.  Simulation results of a transmitter for system-level model validation in 90nm.
| Power dissipation [mw] Power Output
Data rate Vout_min[mV] Error{%)] . Vopa [MV] ,
Model Simulation efficiencylmW/Gb/s] Jitter[pspp)
4 Gbf 200 5.850 6.035 3.15 1.509 200 1.50
S
400 10.991 11.1514 1.46 2.788 400 1.80
8 Go 200 6.456 6.602 2.27 0.825 200 5.46
S
400 12.296 12.420 1.00 1.553 400 417
200 7.690 7.860 221 0.655 200 1.28
12 Gb/s
400 14.819 15.046 1.53 1.254 400 1.50
16 Gb 200 13.224 13.446 1.68 0.840 200 1.01
s
400 26.085 26.329 0.93 1.664 380 0.68

v
ar
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Table 5. Simulation results of a transmitter for system-level model validation in 45nm.

ZHZ 2/t 45nm CMOS technologydil Mo Alg|d &3 M& s[Z2| AlgolM Z3f

Power dissipation [mwW]
) Power Qutput
Data rate Vout_minmV] Error[%] . Vopa [MV] ,
Model Simulation efficiency[mwW/Gb/s] Jitterlpspol
200 7.627 7.865 312 0.393 198 1.69
20 Gb/s
400 14.806 15.024 1.47 0.751 392 2.06
200 8.769 8.980 2.41 0.374 200 1.52
24 Gb/s
400 17.819 17.637 1.02 0.742 392 1.70
200 10.670 10.898 214 0.389 194 1.39
28 Gb/s
400 22111 22.046 0.29 0.787 384 1.40
200 15.744 15.793 0.31 0.4% 196 1.05
32 Gb/s
400 34.844 34.278 1.72 1.071 380 1.01
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Fig. 5. Power efficiency curves of transmitter versus Fig. Eye-diagram of 12 Gb/s output data having 400

data rate for 90nm CMOS technology (Vppd is
peak-to-peak output voltage swing).
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