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Design of a Low EMI Data Transmitter for In-Vehicle Communications
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ABSTRACT

In this paper, we propose a low EMI data transmitter employing a delay-locked loop for vehicles. For the low EMI
characteristic, the transmitter has been designed to have low slew rate and employs the delay—-locked loop to correct the
amount of change in the slew rate due to process variations. According to simulation results, the proposed transmitter
which the delay-locked loop has smaller slew rate change as compared to the conventional transmitter. The proposed
circuit has been designed with a 65nm process technology and the data rate is 20Mbps with a supply voltage of 1.1V. As
compared to a conventional transmitter, the proposed transmitter shows that variations of the slew rate become 53.6%
lower in a fast condition and 13.07% lower in a slow condition.
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Table 1. Slew rate of a conventional transmitter
according to process variation

Condition Atlus] AV[V] SR
FE, 0.019 0.263 1334
1.155V (105%) ' ' '
TT
’ 0.026 0.177 6.81
1.1V (100%)
SS
’ 0.037 0.089 241
1.045V (95%)
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Table 2. Slew rate of the proposed Transmitter with
DLL according to process variation

Condition Atfus] AV[V] SR

H, 0.026
1.155V (105%) '

TT,
1.1V (100%)
SS,
1.045V (95%)

0.265 10.19

0.026 0.177 6.81

0.027 0.089 3.30
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