Session 8: Solid State Physics

MS Junction



nhewNR




1. OIIo1T4a
. . . . 2. OIITTIITTT]
PN junctions — Before Being Joined 2 ———
5. T
Evac_- ___________________ aTTTTrTTTTTTTTTTTTT Evac
XSl cbsp XSl CI)sn
Ecp e T
EFp - s = ===
EVp EVn

electrically neutral in every region

electron affinity : Xg;

work function ®: ® = E,,. — Er
o, # 0,




MS junctions — Before Being Joined %
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q@,, workfunction Qay = 475V @0, = 4.5eV @4 = 4.28eV
qx electron affinity  Xs; = 4.05eV , xge = 4€V , @gaas = 4.07eV
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Plotting Energy Bands for MS Junction
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Step by step:
1. Vacuum energy (E) is continuous.

2. E; and y are intrinsic properties of materials and should remain constant.
(which means E¢, Ey, and E, are all parallel)

3. At equilibrium E is constant while by applying voltage AEr = —qV' .
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MS junctions — Qualitative
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MS junctions — Qualitative
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MS junctions - Schottky Effect
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as qV; = q(p,, — @s) seems that V; is independent of the applied voltage

But it is not! This is known as “Schottky Effect” This will lower V;(¢}) a little bit.

Image method
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MS junctions, |-V Curve

UV WNR

4 _

qep = qV; + (E¢c — Fp)

.......... ¥p = Pp — Loy qVi = q(@m — )
*| q°>Np
A(pb — \/87'[262 (Vl _ Va)

Inos = AR*T2e~9@p=Va/KT | — _ AR*T2=q9b/kT

[ =1, ,— I m = AR*Tze—qcpZ/kT[qua/kT — 1] = ]S(qua/kT — 1)

Al

shottl:éy ;Epn I

Ssehottiey = 100 — 10001y,

K .* )
0.3~0.4V 0.7V y

12



MS junctions — Ohmic Contact
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MS junctions — Ohmic Contact, Tunneling
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JFET (Qualitative)
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JFET, |-V curve
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MESFET
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