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A Low EMI Spread Spectrum Clock Generator Using
TIE-Limited Frequency Modulation Technique
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Abstract
This paper proposed a low EMI spread spectrum clock generator (SSCG) using discontinuous frequency
modulation technique. The proposed SSCG is designed for triangular frequency modulation with high modulation
depth. When the maximum time interval error (MTIE) of the SSCG is higher than given limit, the output
frequency of SSCG is divided by two and used for reducing the time interval error (TIE). This discontinuous
frequency modulation technique can effectively reduce the EMI within given limit. The simulated EMI of proposed
SSCG was reduced by 18.5dB than that of conventional methods.
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Fig. 1. Example of CAN communication between ECUs
in a vehicle
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Fig. 2. MTIE and EMI reduction according to clock modulation (a) lllustration of Eq. (2) (b) MTIE vs. peak EMI reduction
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Fig. 5. Discontinuous frequency modulation (a) Circuit (b) Timing diagram
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8. Comparison of simulated clocks for various frequency modulation techniques
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