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TVS Devices & Transmission Rates
By: Sudesh Nayak

Device capacitance is often a decisive factor in higher data rate applications (see Table 1).  A TVS diode, like other semiconductors, has an inherent capacitance.  

Capacitance is dependent on junction area, doping concentration and the voltage across the diode terminals.  The reverse bias voltage is inversely related to device 
capacitance, as reverse bias increases the device capacitance decreases.  As the doping concentration increases, the voltage rating of the diode decreases and device 
capacitance increases.  On the other hand, devices with higher voltage values have smaller junction capacitance.  Larger junction area relates to higher current han-
dling capability.  But as the device or junction size increases the device capacitance increases along with it.

One of the characteristics of a capacitor is lower impedance to time varying signals.  The higher the frequency of a signal, lower the resistance offered to it.  So when 
a TVS diode is used in a high data rate application, the intrinsic device capacitance tends to attenuate the signal.  Hence, when the device capacitance is large the at-
tenuation suffered by the  high frequency signal is greater.

Figure 1 is a very good approximation of device capacitance and the data rate it can support.  The curve represents the approximate limiting frequency for  the 
capacitance(y-axis).  A device with a capacitance value below the curve should not have any appreciable attenuation for a given signal.

TABLE 1 - DATA TRANSMISSION RATES

APPLICATON RATE

RS-232 20kbps

T1 1.54Mbps

I2C 3.4Mbps

Fast Ethernet - 100 Base T 100Mbps

USB 2.0 480Mbps

USB 3.0 5Gbps

Thunderbolt 10Gbps

HDMI 1.3 10.2Gbps

Figure 1. TVS Capacitance vs Transmission Rate
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