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Series Resistors (1)

• Current Limiting Resistors
• Devices can break if current is too high
• Series resistors limit the current
• They protect the device from damage

• Example LED
• Supply voltage VS = 5 V
• From datasheet for LED L-63ID

• Typical forward voltage VF = 1.9 V
• Typical forward current IF = 10 mA
• Maximum forward current IF = 30 mA
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Series Resistors (2)

• Derivation of the formula of the Series Resistor
• Given values

• IF, VF, VS

• Required values
• RS

• Relations
• IR = IF

• VS = VR + VF

• 𝑅𝑅𝑆𝑆 = ⁄𝑉𝑉𝑅𝑅 𝐼𝐼𝑅𝑅
• Formula

• 𝑅𝑅𝑆𝑆 = 𝑉𝑉𝑆𝑆−𝑉𝑉𝐹𝐹
𝐼𝐼𝐹𝐹
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Series Resistors (3)

• Calculation of the Series Resistor
• Given values

• VS = 5 V
• VF = 1.9 V
• IF = 10 mA

• Solution
• 𝑅𝑅𝑆𝑆 = 𝑉𝑉𝑆𝑆−𝑉𝑉𝐹𝐹

𝐼𝐼𝐹𝐹

• 𝑅𝑅𝑆𝑆 = 5 𝑉𝑉 −1.9 𝑉𝑉
10 𝑚𝑚𝐴𝐴

= 3.1 𝑉𝑉
0.01 𝐴𝐴

• 𝑅𝑅𝑆𝑆 = 310 Ω → 330 Ω

13-Mar-22 Series Resistors 4

VR = 3.1 V

VF = 1.9 V

RS = 310 Ω

L-63ID

VS

0 V

IF = 10 mA

IR = 10 mA

E12 Series of Resistors



Series Resistors (4)

• Example Base Resistor
• Supply voltage VS = 5 V
• Load current IL = 350 mA
• From datasheet for BC377-40

• DC Current Gain hFE = 250
• Saturation Voltage VBE = 0.7 V
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Series Resistors (5)

• Derivation of the formula of the Series Resistor
• Given values

• hFE, IC, VBE, VS

• Required values
• IB, RB

• Relations
• Ic = hFE · IB

• VS = VB + VBE

• 𝑅𝑅𝐵𝐵 = ⁄𝑉𝑉𝐵𝐵 𝐼𝐼𝐵𝐵
• Formula

• 𝑅𝑅𝐵𝐵 = 𝑉𝑉𝑆𝑆−𝑉𝑉𝐵𝐵𝐵𝐵
⁄𝐼𝐼𝐶𝐶 ℎ𝐹𝐹𝐵𝐵

= ℎ𝐹𝐹𝐹𝐹 �
𝑉𝑉𝑆𝑆−𝑉𝑉𝐵𝐵𝐵𝐵

𝐼𝐼𝐶𝐶
= 𝑉𝑉𝑆𝑆−𝑉𝑉𝐵𝐵𝐵𝐵

𝐼𝐼𝐵𝐵
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Series Resistors (6)

• Calculation of the Series Resistor
• Given values

• VS = 5 V
• IC = 350 mA
• hFE = 250
• VBE = 0.7 V

• Solution
• 𝐼𝐼𝐵𝐵 = 𝐼𝐼𝐶𝐶

ℎ𝐹𝐹𝐵𝐵
= 1.4 𝑚𝑚𝑚𝑚

• 𝑅𝑅𝐵𝐵 = 𝑉𝑉𝑆𝑆−𝑉𝑉𝐵𝐵𝐵𝐵
𝐼𝐼𝐵𝐵

• 𝑅𝑅𝑆𝑆 = 3071 Ω → 2.7 𝑘𝑘Ω
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