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SOLID STATE PHYSICS | EXAM PREP 14.2

Energy Bands
and Conductivity

Understanding the fundamental
classification of solids through the
Vertical Energy Ladder framework.




The upper energy band.
Electrons here are free to

move and conduct ©
electricity. Normally empty
at absolute zero.

The lower energy band
containing valence
electrons. Completely filled
at absolute zero.
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Conduction Band (CB)

The forbidden zone. No

E,; ——— o0 electron energy states can
exist in this gap.
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Metals (Conductors)

Overlapping Bands. Electrons from the
valence band can easily move into higher
energy states within the conduction
band. A large number of electrons

are always available for electrical
conduction.

Ready to conduct.
Resistance is very low.
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —— Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Energy (E) A

TopAll
Insulators

The Great Divide. Electrons in the valence
band remain tightly bound. The energy gap is
so massive that electrons cannot be excited
into the conduction band by room-
temperature thermal energy.

Eg>3eV

Electrons bounded: no thermal excitation
possible. Conduction is zero.
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Semiconductors ’

The Bridgeable Gap. At room LM
temperature, some valence Band (CB)

electrons acquire enough thermal
energy to cross the small gap. This & o O
creates free electrons in the CB and
leaves behind positive E, <
“holes” in the VB, both of which
contribute to conduction. l %
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Thermal excitation allows limited,
dual-carrier conduction.




Band
Behavior

Energy
Gap

Conduction
at Room
Temp

[Column 1]
Metals

Overlapping CB & VB
(or partially filled)

Excellent
(Abundant free
electrons)

[Column 2]
Semiconductors

Small, finite gap
between CB & VB

Moderate
(Thermally excited
electron-hole pairs)

[Column 3]
Insulators

Large, unbridgeable
gap between CB & VB

Zero
(No free electrons
available)
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




