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Resistance v Qli
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Definition: 4, conductance TI: Time Independent

i(t) =G (v(t)) | TD: Time Dependent

f .
L: Linear

NL: Non-linear

i NLTI: Diode . anode
D
i(t) = IS(eq”(t)/"kT — 1) 7 %i
v kT cathode
> Vp = — = 26mV
q 300°K
i(6) = I(ev®/™'T —1)  a=1-2



Resistance - NLTI

i NLTI: Diode |, node
v D

i(t) = I;(eV®/nkT _ 1) _ %i

. kT cathode
> VT = — = 26mV
q 300°K
i(t) = IS(ev(t)/nVT — 1) n=1-2
voltage controlled current controlled
ri 1=f() Y v=g90)




Diode — Large Signal
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D NLTE: Diode iy = [;(e9vp/mkT — 1)
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Example 01

Find vy, — v,y and iy, — v;yassume Vp o, = 0,0.7V ON

i Vout = Vin

1:(F)  Ifip >0 O —*+ condition ip > 0

viTl %R vout — iD — vout/R > O — Uout > O

- - - vm > O
lin = 1lp = vin/R
OFF VUin

0—+ VD :i’:—. vout =0
2:(R) Ifv,<0  + ¥

Vin R Vout  condition vp < 0

= = Vin = Vout <0 = v, <0

lin =0 OFF Vin



Example 01 - Rectifier
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$ >, ®+ v Vp.on =0
Vin %R 1_70ut Voon = 0.7V
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Example 03

VD, on=20 Av
out
¢ VW, ®

Vp,on = 0.7V
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Example 04
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VD,on = 0.7V
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Voltage Limiter
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Voltage Limiter
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Voltage Limiter
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Voltage Limiter
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