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DT Empathy

Ideal vs. Practical Sources in DC Circuits

Accurate Circuit Analysis

Enables precise understanding of circuits

L2 @ Practical Sources
AN

Real-world components with limitations

Theoretical concepts without limitations
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DT Define

Voltage sources
An ideal voltage source provides constant voltage at its terminal to the
circuit regardless of the load current.
Practical voltage sources are real and used in daily life. A practical
voltage source has internal resistance that causes a drop in terminal
voltage due to the current flow.
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DT Define
Current Sources

Ideal current sources are providing the exact same current to any
resistance connected to it.
Where practical current sources may vary current resistance.
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|ldeal Voltage Source T,
Provides a constant voltage across its terminals, regardless of the current
drawn from it.

Unveiling the Ideal Voltage Source

—O— Constant Voltage

Ideal Voltage

\I.r
Source EQI@ Zero Internal Resistance

©®] Infinite Power Supply
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Characteristics of an Ildeal Voltage Source:
» Constant Voltage

« Zero Internal Resistance

* Infinite Power Supply

Characteristics of an Ideal Voltage Source

Maintains fixed
1 voltage regardless of
load current.

No voltage drop
2 within the source
itself.

Zero Internal
Resistance

Supplies unlimited
3 current without
voltage drop.
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Practical Voltage Source
consists of an ideal voltage source in series with an internal
resistance (r).

PROSE. Dot

Practical Voltage Source Structure

Practical Voltage
Source

Realistic representation of
voltage sources

Internal Resistance (r)

Limits current and causes
voltage drop

Theoretical voltage source
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Characteristics of a Practical Voltage Source:
 Voltage Drop

* Internal Resistance

* Finite Power Supply.
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Characteristics of a Practical Voltage Source

Practical Voltage
Source

Real-world voltage source

Internal Resistance

Limits current and causes
voltage drop

Voltage Drop

Decreases output voltage
with load

Limited current capacity
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Ideal Current Source
Provides a constant current, regardless of the voltage across its

terminals.

Characteristics of an Ideal Current Source:
» Constant Current

 Infinite Internal Resistance

* Infinite Voltage Supply

Characteristics of an Ideal Current Source

Al

\ \ \ U~ Ideal Current
Source

Infinite Voltage

Supply ==
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Practical Current Source

Consists of an ideal current source in parallel with an internal resistance
(R).

Characteristics of a Practical Current Source:

» Current Deviation

* Internal Resistance Practical current source characteristics

° Flnlte Voltage SUpp|y range from ideal to limited.

Current Source

Output current
changes with load
voltage

Allows current to
flow through it

Internal
Resistance
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Source transformation - Voltage Source to Current Source or

Current Source to Voltage Source
An electrical source transformation is a method for simplifying circuits by
replacing a voltage source with its equivalent current source, or vice versa.

Source transformation - Voltage Source to Current Source or Current Source to Voltage Source
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Example: Source transformation - Voltage Source to Current Source and vice versa

Source transformation example - VVoltage Source to Current Source and vice versa
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