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Abstract

A 25Gb/s 2:1 multiplexer(MUX) IC using 0.18:m CMOS was designed and fabricated. Inductive peaking technology was
used to improve the performance. On-chip micro spiral inductor was designed to maximize the inductive peaking effect
without increasing the chip area much. The designed 4.7 nH micro-spiral inductor was 20x20im2 in size. 2:1 MUX with
and without micro spiral inductors were compared. The rise and fall time was improved more than 23% and 3%
respectively using the micro spiral inductors for 1.25Gb/s signal. For 25 Gb/s signal, fall and rise time was improved
5.3% and 3.5% respectively. It consumed 61mW and voltage output swing was 180m Vp_ pat 2.5Gb/s.
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Fig. 4. Output buffer with micro spiral inductors.
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Table 1. Design parameters and design resulis at 2.5GHz
of Inductor.
AA wE AA A
7} 2=H 2=20um Ls=467x10° Rs=16.8%
metald 9] ylo] W=1 Rsubl1=7744.608

Rsub2=3790.014
Cox1=2.78x10™"

Cox2=6.968x107"

metal Ato} 743 S=1
tun 4 N=45

Lg : series inductance Cj : series capacitance
Ry : series resistance Cyy : oxide capacitance
Cyyp ° substrate capacitance

Rgyp  substrate resistance
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Table 2. Simulation result of conventional circuit and
proposed circuit.
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2:1 MUX 2:1 MUX
Bit rate(max) (b/s)| 1.25Gbps/2.5Gbps | 1.25Ghps/2.5Gbps
Rise time(ps) 210ps/185ps 180ps/155ps
Fall time(ps) 220ps/132ps 190ps/115ps
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Table 3. Performance summary.
Conventional Proposed
21 MUX 2:1 MUX
Technology 0.18m CMOS, 1.8V
Chip size of each IC| 0.850x042mm2 |  0.9x0.45mm2
Function 21 MUX
Output bit
rate(Gh/s) 1.25Gb/s | 25Gh/s | 1.25Gb/s | 2.5Gb/s
Output V,_, 180V | 172V | 190wV 180V
Rise time 186.56ps |201.12ps | 143.36ps | 190.36ps
Fall time 100.45ps | 92.56ps | 97.37ps | 88.30ps
Current consumption 34nA 34nA
Power consumption 61.20W 61.2oW
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