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e “Exact” Solution

* Transcendental Equation
* You have the tools to solve this
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VBatt
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Vatt = IpR + Vp

(e —1)
VBattZIS e"VT —1/R + VD

| = 5.3e-15,n = 1, V, . = 3.3V, R = 1KQ
Vp = 0.6999V, I, = 2.601mA
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* |deal Solution
¢« Vp=V, =0V

15
|

Ideal
VBatt D

Vgatt = IpR + Vp
VBatrt = IpR

Ip = Vgate/R

Vpui = 3.3V, R = 1KQ, My, =07V, R=50
l, = 3.3mA
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* Ideal Solution (with V)
¢ V=V, =0.7V

VBatt
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XZ Ideal

VTh

Veatt = IpR + Vipp

Ip = (VBatt W VTh)/R

Vi, = 3.3V, R = 1KQ, Vo, = 0.7V, Re=58
I, = 2.60mA
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* Piecewise Linear Solution

* V=V, =0.7V
* R.=50

A

R
XZ |deal

.||I|II+
R

VBatt

Veatt = IpR + IpRp + Vpp

§RF Ip = (Vgate — Vrn) /(R + RE)

Vi

Vi = 3.3V, R = 1KQ, Vq, = 0.7V, R, = 50
I, = 2.587mA
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* Comparison

Exact Simulate instead

Only acceptable for
determining
functionality

|deal

Ideal w/Vy, The best choice for
almost all situations

Piecewise linear

CE 3101

(ens — 1)
VBatt=IS enVT — 1/ R+ VD

| =5.3e-15,n =1, V,, = 3.3V, R = 1KQ
Vp = 0.6999V, I, = 2.601mA

Viatt = IpR

Vi = 3.3V, R = 1KQ, Vo =07, R=50
I, = 3.3mA

Veatt = IpR + Vg

Ve = 3.3V, R = 1KQ, V4, = 0.7V, Re=58
I, = 2.60mA

Veate = IpR + IpRp + Vppy

Vpuie = 3.3V, R = 1KQ, V;,, = 0.7V, R, = 50
I, = 2.587mA
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