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01 An ideal diode is in series with 1 kΩ across 5 V, anode towards positive. Find current.
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Concept diagram; values are in the task.

Method · units · working · check result

02 Reverse the ideal diode in task 1. What are current and resistor voltage?
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Concept diagram; values are in the task.

Method · units · working · check result
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03 Repeat task 1 with a constant diode drop of 0.7 V.
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Concept diagram; values are in the task.

Method · units · working · check result

04 LED with assumed 2 V forward drop: 5 V source, target 10 mA. Find series resistor.
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Concept diagram; values are in the task.

Method · units · working · check result
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05 Use 330 Ω instead of 300 Ω. Find LED current and resistor dissipation in the 2 V model.
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Concept diagram; values are in the task.

Method · units · working · check result

06 LED forward voltage varies from 1.8 to 2.2 V. Source 5 V, R = 330 Ω. Find current range.

Method · units · working · check result
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07 Why is 0.7 V not a universal hard diode turn-on threshold?

Method · units · working · check result

08 An NPN operates in its active region: β = 100, base current 0.1 mA. What collector current
does the model predict?
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Concept diagram; values are in the task.

Method · units · working · check result
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09 NPN switch: 100 Ω load on 5 V, saturated VCE = 0.2 V. Find load current.
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Concept diagram; values are in the task.

Method · units · working · check result

10 For task 9 choose forced current gain 10. What base current should be used?
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Concept diagram; values are in the task.

Method · units · working · check result



LNGR / LEARNING WORKSHOP

Diode, transistor and MOSFET

Worksheet · 20 tasks

Name: _____________________   Datum / Date: __________   Klasse / Class: ______

LNGR · https://langer.com.de 6 / 10
Free to use, copy, share and adapt with attribution “LNGR · https://langer.com.de”. Identify modifications. No general permission to use the trademark is
granted.

11 3.3 V drive, assumed VBE = 0.8 V and base current 4.8 mA. Find base resistor.
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Concept diagram; values are in the task.

Method · units · working · check result

12 Find collector-emitter dissipation of the on-state switch in task 9.

Method · units · working · check result
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13 Where is the flyback diode for a coil connected to positive and an NPN switching to ground?

Method · units · working · check result

14 An on-state MOSFET has 0.05 Ω on-resistance at the applied gate voltage. Load current 2 A.
Find conduction loss.

Method · units · working · check result
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15 At higher temperature this resistance doubles. What happens to conduction loss at constant
current?

Method · units · working · check result

16 MOSFET with 0.2 W conduction loss while ON and 40% duty cycle. Find mean conduction loss;
ignore switching loss.

Method · units · working · check result
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17 A datasheet says VGS(th) = 1 V. Does that prove proper drive at 3.3 V?

Method · units · working · check result

18 Gate charge 10 nC, switching frequency 20 kHz. Find mean gate-driver charging current.

Method · units · working · check result
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19 10 nC gate charge must transfer in 100 ns. Estimate mean current during this edge.

Method · units · working · check result

20 A MOSFET turns a load on unintentionally while its microcontroller starts. What simple
measure helps with a floating gate?

Method · units · working · check result


