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Where : Z, = \[E = line impedance

Figure 1. Lossless Transmission Line — Equivalent
Circuit
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Figure 2. ESD Protection Device - Parasitic Model
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Table 1. CAPACITANCE COMPARISON OF USB 3.0
ESD PROTECTION DEVICES

USB 3.0 ESD
Protection Device
(Diode Arrays)

Max Junction Capacitance (pF)
Specified on Datasheet

ON Semiconductor
ESD7016MUTAG

0.20pF@Vr=0V,f=1MHz

Competitor A 0.65pF@ Vr=0V,f=1MHz

Competitor B -(0.20 @ 3 GHz)

Competitor C -(0.45TYPato V)
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Figure 3. Impedance vs. Frequency Characteristic for a Capacitor
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Figure 4. Capacitance Over Frequency Plot for Selected USB 3.0 ESD Protection Devices
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Figure 5. Two Port Electrical Network of Lossless Transmission Line
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Figure 6. Signal Flow Diagram of the Two Port Electrical Network Shown in Figure 5
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1=8,,2+8S,7? (eq. 1)

Return Loss (dB) = 10log,,[S;,/? (eq. 2)

Insertion Loss (dB) = 10log,[S,|?>  (eq.3)
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Figure 7. Return Loss (S;1;) Characteristics of USB 3.0 ESD Protection Devices
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Figure 8. Insertion Loss (S,71) Characteristic of USB 3.0 ESD Protection Devices
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