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𝑈𝑓

𝑈𝑓

𝐶(𝑈) =
𝑈𝑓 − 𝑈(𝑡) 

𝑅1
 
d𝑈

d𝑡
⁄

𝑈𝑓 𝑈(𝑡)

𝐶1(𝑈) 𝐶2(𝑈)
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𝐶1 𝐶2

𝐶(𝑈) =
𝑈𝑓 − 𝑈(𝑡) 

𝑅1
 
d𝑈

d𝑡
⁄ .

𝑈max change =

∫ 𝐶(𝑈)𝑑𝑈
6𝑉

0𝑉
𝐶(6 V) ⋅ 6 V

𝑞1 = 0.60 μC;   𝑞2 = 1.3 μC

𝑅0 =
𝑈𝑇0𝑅3

𝑈−𝑈𝑇0
e−𝐵/𝑇

𝑈 = 3.3 V 𝑈𝑇0 𝑇

𝑅0 = 0.0341 Ω
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𝐶1(𝑈, 𝑇) 𝐶2(𝑈)

𝐶1(𝑇)



 
 

S1-4 
 Experimental Question 1 – Solution ENGLISH 
 

 

𝐶1(85 °C)/𝐶1(40 °C) |0V =  1.00

𝐶1(85 °C)/𝐶1(40 °C) |6V =  1.00

𝐶2(85 °C)/𝐶2(40 °C) |0V =  0.63

𝐶2(85 °C)/𝐶2(40 °C) |6V =  1.06

|d𝑢𝐶(𝑡)|/d𝑡

|d𝑢𝐶(𝑡)|/d𝑡

|d𝑢𝐶(𝑡)|/d𝑡|2 = |d𝑢𝐶(𝑡)|/d𝑡|4
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|d𝑢𝐶(𝑡)|/d𝑡

|d𝑢𝐶(𝑡)|/d𝑡

|d𝑢𝐶(𝑡)|/d𝑡|2 ≫ |d𝑢𝐶(𝑡)|/d𝑡|4

|d𝑢𝐶(𝑡)| d𝑡⁄ |2

|d𝑢𝐶(𝑡)| d𝑡⁄ |4
> 2.
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𝐼LED(𝑈LED)
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𝑈LED(𝐼LED, 𝑇)

𝑇
𝐼LED

   

𝑈LED(𝐼LED, 𝑇) 𝑈LED(𝑇)

(
∆𝑈(𝐼,𝑇)

∆𝑇
)

𝐼LED

(
∆𝑈(𝐼, 𝑇)

∆𝑇
)
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𝐼LED(𝑈LED)

𝐼LED

𝑈LED

∆𝑈
𝑇J

𝑇PCB

𝑇J

𝑇J 𝑈LED

𝑇J (
∆𝑈(𝐼,𝑇)

∆𝑇
)
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𝐼LED

𝐼LED

d𝐼

d𝑈

∆𝑇(𝑃)
 𝐼LED ∆𝑇 = 𝑇J − 𝑇PCB



Δ𝑇
𝑃 = 𝐼LED × 𝑈LED

d

d𝑃
(∆𝑇(𝑃)) ≅ 400 K/W

𝐼LED

Δ𝑇
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𝐼LED 𝑈LED =  𝑈20mA

𝐼LED(𝑈20mA, 𝑇) = 20 mA − (𝑇 − 𝑇PCB) × (
∆𝑈(20 mA, 𝑇)

∆𝑇
) ×

d𝐼(20 mA, 𝑈)

d𝑈
.

d𝐼(20 mA,𝑈)

d𝑈



𝐼𝐿𝐸𝐷(𝑈20mA, 0C) ≅ 10–15 mA 𝐼𝐿𝐸𝐷(𝑈20mA, 40C) ≅ 22 mA


