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Power-Optimized Design of N:1 Serializer in 65-nm CMOS

Tongsung Kim and Woo-Young Choi

Department of Electrical and Electronic Engineering, Yonsei University, Seoul 120-749, Korea
E-mail : tongsungk@gmail.com

Power consumption optimization for serializers is very important for achieving
high-performance SerDes systems. For optimal design, the serializer architeture as well as unit
block structures must be carefully selected. In this paper, we present design methodology for
determining the optimum structure of N:1 serializer in 65-nm CMOS technology. Serializers can be
realized based on two different structures: multi-phase multiplexer (MUX) and shift register (SR).
MUX is power-efficient but bandwidth limited, whereas SR is the opposite. Consequently, the front
N:M serilizer should be realized with MUXs and the back M:1 with SRs as shown in Fig. 1(a). It is
very important to determine the value of M for achieving optimal performance. The critical path
can be analyzed so that the minimum value of M can be determined that provides the required
operating data-rate. The critical path depends on each unit-block’s timing delay and M. By
simualting each unit-block shown in Fig. 1(b), the maximum operating data-rate of the entire
serializer depending on M can be estimated. With this estimation, we can then determine the
minumun M value with small effort for a given data rate. The verification of this approach is shown
in Table I. The timing delay of critical path by unit-block estimation matches with that of the entire
serializer within 9.1% error, which gives the estimated maximum operating data-rate. Table II
shows the estimated maximum operating data-rate with post-layout simulation. With this table, we
can determine the minimum M value for a given data-rate.

(————NMMUX____ Mi1SR Unit-block simulation Table I

I Critical % Simulated Max Data-Rate(Pre-layout)
: path Critical path(ps) Maximum
| M Unit-block| Entire Error(%) operating
| [ D Q S “o— 6 D Q estimation |serializer|(T2-T1)/T2*100 data-rate
: 4 tpropa,MUX VAN (T1) (T2) (Gb/s)

| 0 160 176 9.1 5

| 1D D D 2 107 117 8.5 8

: N Q_/Am\' N © 4| 97 101 4.0 9.5

| lelD tcqu H tsetup Table IT

: ¢ Estimated Max Data-Rate(Post-layout)
| L.l ‘ M Critical path(ps) by |Maximum operating
| Unit-block estimation data-rate (Gb/s)

| Yy v 0 398 2.0

| P MUX [ | Shift-register 2 212 3.5
oI 4 162 4.5

Finding optimum M
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Figure 1. (a) Block diagram of serializer (b) Unit-block simulation for finding optimum M



