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Figure 1. Zener Diodes are a Popular Choice for the Internal Protection Circuit of a Transceiver IC that
Requires Power Surge and ESD Protection. Diode Arrays are a Frequent Choice for the Internal ESD
Protection Circuit of a Logic IC
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Figure 2. An External Diode Array often has a Similar

Topology to the IC’s Internal ESD Protection Circuit;

however, the Turn-on Voltages of the Two Arrays can
be Different
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Figure 3. The Low Turn-on Voltage of a Schottky
Diode can be Used to Provide Surge Protection
for Low Voltage ICs
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Figure 4. R Forces |1 >> |5, which Ensures that the
Majority of the Surge Energy is Diverted by the
External Diode Array rather than by the IC’s Internal
ESD Circuit
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Figure 5. Adding a Decoupling Capacitor and Avalanche TVS to a Diode Array Enhances the Ability to Clamp
the Surge Voltage to a Diode Drop above or below the Power Rails
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Figure 6. The Power Pin (Vpp) Functions as a Ground for High Frequency AC Signals.
The Diodes will be Exposed to a Reverse Biased Voltage only if Vpp is Floating
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Figure 7. Bidirectional TVS Devices Solve the +2.0 V Common Mode Offset Voltage (Vcum)
Requirement of CAN Transceivers
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Figure 8. CAN Data Lines have a Normal Voltage Range of 0 to +5.0 V; However, the Common
Mode (Vcm) Requirement can Shift the Level of the Signals by +2.0 V
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Figure 9. A Diode Array Creates a Back Drive Current Path (Ipy) to Provide Power
through a Data Line when Vpp2 > Vpp1
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Figure 10. A TVS Avalanche Diode Eliminates the Current Path (lp) for
Back Drive; However, the Problem will Still Exist if Module 1's Logic IC
Uses a Diode Array for ESD Protection
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Figure 11. Back Drive Protection can be Implemented by Adding an Avalanche and Blocking Diode to the Diode
Array. The Blocking Diode Eliminates the Ipy; Current Path; However, Current Path Ipy, will Exist if the IC has a
Diode Connected between the Output and Power Supply Pins
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Figure 12. The Average Clamping Voltage of a Unidirectional TVS Diode for a Sine Wave Input is Vggr/2.
The Symmetrical Breakdown Voltages of a Bidirectional Device has an Average Clamping Voltage
that is Biased at 0 V
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Figure 13. Remote Sensor Circuits are an Example of an Application that Can Benefit from
the Symmetrical Clamping Feature of a Bidirectional TVS Diode
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Figure 14. The Frequency Response of an Avalanche TVS Diode can be Modeled by a Resistor, Inductor
and Capacitance that are Connected in Series. This Model is Valid for Signals that are Smaller in
Magnitude than the Clamping Voltage
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