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(A concise, easy?to?read guide for students, hobbyists, an§ early?career engineers)

1. Why Problem Solving Matters in Electronics

Reason What It Means for You

Reliability A correctly solved problem leads to circuits that work consistently over time.
Safety Identifying faults early prevents overheating, short?circuits, and fire hazards.
Cost o .

. Fixing design errors before prototype reduces component waste and re?work.
Efficiency

_ Systematic analysis opens pathways to new topologies, smarter devices, and

Innovation

patents.

2. The General Problem?Solving Cycle

1. Define the Problem

o State the symptom (e.g., “output voltage drifts”) and the desired outcome.
o Gather specifications: voltage, current, bandwidth, temperature range, etc.

2. Collect Data

o Schematics, bill of materials (BOM), test reports, and measurement logs.
o Use tools: multimeter, oscilloscope, logic analyzer, thermal camera.

3. Generate Hypotheses

o List all plausible causes (component failure, layout issue, software bug, etc.).
o Rank them by likelihood and impact.

4. Test Systematically

o Change one variable at a time.
o Record results in a table or notebook.
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5. Analyze Results

Electronics

o Compare measured data with expected values.
o Use calculations, simulations (SPICE), or statistical methods to confirm/reject
hypotheses.

6. Implement the Fix
o Replace parts, modify layout, adjust firmware, or redesign the circuit.
7. Verify & Document

o Run a full functional test under worst?case conditions.
o Update schematics, BOM, and a “Lessons Learned” log.

3. Core Skills & Tools

Skill Typical Tool/Method How It Helps
o ) Kirchhoff's Laws, Thevenin/Norton Predict expected behavior,
Circuit Analysis . ) )
equivalents, nodal/mesh analysis locate mismatches.
) _ _ _ _ ) Test changes virtually before
Simulation LTspice, PSpice, KiCad’s ngspice o
hardware modification.
Digital multimeter, 4?wire ohmmeter, Provide quantitative evidence of
Measurement )
oscilloscope, spectrum analyzer faults.
Debugging “Divide?and?conquer” (sectioning), “Back? _
] o ) o . Isolate problem area quickly.
Techniques driving” signals, “Probe?point” insertion
_ Lab notebook, version?controlled Preserve knowledge, ease
Documentation _ _ _ _
schematics (Git + KiCad/Eagle) future troubleshooting.
Thermal Infrared camera, thermal paste, heat?sink Detect overheating that may
Management calculators cause intermittent failures.

_ Power?rail monitoring, decoupling analysis, Ensure stable supply to
Power Integrity . . o
load?step testing sensitive analog/digital blocks.

4. Common Types of Problems & Typical Approaches
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Problem
Typical Sympto . _First?Check Checklist

Category Electronics
Power Supply No output, voltage ripple, Verify input voltage, check polarity, measure output
Issues shutdown under load with no load, inspect decoupling caps.

) _ o Probe with high?impedance scope, check grounding,
Signal Glitches, ringing, _ _
. , review trace length & impedance, add proper

Integrity unexpected noise

termination
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