
3.3V TVS Diode Selection Checklist (2026 Edition)

Project Name: ____________________
Engineer: ____________________
Date: ____________________

1. Electrical Parameter Validation

Parameter Requirement Status Notes

Vrwm
(Working
Voltage)

≥ 3.3V (Recommended
3.3V–5.0V for standard rails)

[ ]
Ensure reverse standoff
voltage exceeds nominal
rail voltage

Vc (Clamping
Voltage)

Must be < IC’s Absolute
Maximum Rating at peak surge

[ ]
Verify against IC
datasheet

Polarity

Unipolar signal →
Unidirectional TVS
Bipolar/Differential →
Bidirectional TVS

[ ]
Choose based on signal
type

Leakage
Current (I_r)

Acceptable for
battery-powered or
high-precision analog?

[ ]
Typically < 1 µA for
low-power apps



2. Signal Integrity & Speed

Signal Type
Max. Capacitance
(Cj)

Status Remarks

Low Speed (< 10 MHz) ≤ 50 pF [ ]
General I/O, slow serial
interfaces

High Speed (USB 2.0, CAN,
RS-485)

< 10 pF [ ]
Maintain signal integrity
for data lines

Ultra-High Speed (USB4,
HDMI 2.1, MIPI)

< 0.5 pF [ ]
Critical for multi-Gbps
interfaces

3. Standards Compliance

Standard Target Level / Requirement Status Notes

ESD (IEC 61000-4-2)
Level 4 (±8 kV contact /
±15 kV air)

[ ]
Check TVS IEC
rating

Surge (IEC 61000-4-5)
TVS power rating
(SMA/SMB/SMC) matches
Lightning/EFT requirements

[ ]
Select appropriate
package for surge
current

Automotive
AEC-Q101 qualified if
required

[ ]
For automotive,
industrial, or harsh
environments



4. PCB Layout Review

Layout Guideline Check Notes

Proximity – TVS placed immediately behind
connector

[ ]
Minimise inductance to
protected line

Grounding – Direct, wide trace to ground
plane (minimise L.di/dt)

[ ]
Use multiple vias to ground
plane

Trace Geometry – Stubs eliminated to prevent
reflections

[ ]
Avoid stubs, especially for
high-speed lines

5. Guanlong Pin-to-Pin Reference Table (2026)

Interface Target Model Guanlong Equivalent Status

Power Rail (3.3V) SMAJ5.0A GL-SMAJ5.0A [ ] Sample / [ ] Design-In

General I/O PESD3V3 GL-ESD3V3 [ ] Sample / [ ] Design-In

High-Speed Data ULC0524P GL-ULC3V3 [ ] Sample / [ ] Design-In

Industrial Bus SMBJ5.0CA GL-SMBJ5.0CA [ ] Sample / [ ] Design-In



6. Technical Summary for 2026 Designs

For a standard 3.3V MCU, the clamping voltage relationship is defined by:

Vclamp=VBR+(IPP×Rdyn)Vclamp  =VBR  +(IPP ×Rdyn  )

Where:

V_BR = Breakdown voltage

I_PP = Peak pulse current

R_dyn = Dynamic resistance (critical 2026 metric for Guanlong parts)

Note: Ensure R_dyn is low enough so that even at high surge currents,
V_clamp remains within the safe operating voltage of 3.3V CMOS
logic.

Final Approval:
[ ] All checks completed
Sign-off: ____________________ (Lead Engineer)


