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Abstract – Optical communication is becoming the mainstream mechanism to transfer data over long distances, 
including package-to-package links. Over very short distances, however, still copper wireline transceivers are 
attractive due to their compatibility to the conventional CMOS and FinFET technologies, as well as very low 
level of power dissipation. As a conclusion, copper wireline has been widely used for in-package data transfer. 
This work studies potentials of orthogonal multi-wire signaling to achieve very high data throughputs.  Based on 
this analysis, a combination of orthogonal multi-wire signaling together with the conventional pulse-amplitude 
modulation (PAM) makes it possible to achieve very good link performance at 112 Gb/s and above. While four 
level PAM (PAM4) is very sensitive to the channel bandwidth limitation, orthogonal multi-wire signaling can be 
employed to reduce the overall symbol rate, and hence minimize the effect of bandwidth limitation. High level 
simulations show that very simple equalization schemes will be sufficient to implement low-power in-pacakge 
links. 
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