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Diode Circuit Analysis

• “Exact” Solution
• Transcendental Equation
• You have the tools to solve this

𝐼𝐷 = 𝐼𝑆 𝑒
𝑉𝐷
𝑛𝑉𝑇 − 1

+

-
D

R

VBatt
𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝑉𝐷

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝑆 𝑒
𝑉𝐷
𝑛𝑉𝑇 − 1 𝑅 + 𝑉𝐷

IS = 5.3e-15, n = 1, Vbatt = 3.3V, R = 1KΩ
VD = 0.6999V, ID = 2.601mA
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Diode Circuit Analysis

• Ideal Solution
• VD = VTh = 0V
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D

R

VBatt
𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝑉𝐷

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅

Ideal

𝐼𝐷 = 𝑉𝐵𝑎𝑡𝑡/𝑅

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 3.3mA
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Diode Circuit Analysis

• Ideal Solution (with VTh)
• VD = VTh = 0.7V
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R

VBatt
𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝑉𝑇ℎ

𝐼𝐷 = 𝑉𝐵𝑎𝑡𝑡 − 𝑉𝑇ℎ /𝑅

Ideal

+

-

VTh

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 2.60mA
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Diode Circuit Analysis

• Piecewise Linear Solution
• VTh = Vγ = 0.7V

• RF = 5Ω

+

-

R

VBatt
𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝐼𝐷𝑅𝐹 + 𝑉𝑇ℎ

𝐼𝐷 = 𝑉𝐵𝑎𝑡𝑡 − 𝑉𝑇ℎ / 𝑅 + 𝑅𝐹

Ideal

+

-

VTh

D

RF

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 2.587mA
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Diode Circuit Analysis

• Comparison

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝐼𝐷𝑅𝐹 + 𝑉𝑇ℎ

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 2.587mA

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅 + 𝑉𝑇ℎ

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 2.60mA

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝐷𝑅

Vbatt = 3.3V, R = 1KΩ, VTH = 0.7V, RF = 5Ω
ID = 3.3mA

𝑉𝐵𝑎𝑡𝑡 = 𝐼𝑆 𝑒
𝑉𝐷
𝑛𝑉𝑇 − 1 𝑅 + 𝑉𝐷

IS = 5.3e-15, n = 1, Vbatt = 3.3V, R = 1KΩ
VD = 0.6999V, ID = 2.601mA

Exact

Ideal

Ideal w/VTh

Piecewise linear

The best choice for
almost all situations

Only acceptable for
determining
functionality

Simulate instead


