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The Common-source Stage Has An Infinite Input Impedance Select One O True O False An
NPN Transistor Having is a question that often arises in the context of analog circuit design,
particularly when analyzing the characteristics of field-effect transistors (FETs) and bipolar junction
transistors (BJTs). To understand this statement thoroughly, it is essential to delve into the
fundamental principles of transistor operation, especially focusing on the common-source
configuration, its input impedance properties, and the distinctions between FETs and
BJTs—specifically NPN transistors. This article aims to clarify these concepts comprehensively,
enabling readers to grasp the nuances of input impedance in transistor stages and their implications
in circuit design.

---

Understanding the Common-Source Stage

What Is the Common-Source Configuration?
The common-source (CS) stage is one of the fundamental amplifier configurations used primarily with
field-effect transistors such as Junction Field-Effect Transistors (JFETs) and Metal-Oxide-Semiconductor
Field-Effect Transistors (MOSFETs). In this configuration:
- The source terminal of the FET is grounded or connected to a reference potential.
- The input signal is applied to the gate terminal.
- The output is taken from the drain terminal.

This setup is analogous to the common-emitter configuration in BJTs but tailored for FET devices. The
common-source amplifier is known for providing voltage amplification with high gain and is widely
used in RF and analog circuit applications.

Basic Operation Principles
In the common-source stage:
- The gate-to-source voltage (V_GS) controls the drain current (I_D).
- The device operates in its saturation region to achieve linear amplification.
- Variations in the input voltage at the gate modulate the drain current, which in turn produces an
output voltage across the load.

The key to its operation lies in the transistor's transfer characteristics and the way the gate voltage
influences the channel conductivity.

---



Input Impedance in the Common-Source Stage

Definition of Input Impedance
Input impedance refers to the opposition that a circuit presents to the flow of an alternating current
(AC) or direct current (DC) at its input terminal. It is a critical parameter because it affects how signals
are coupled into the amplifier and how the stage interacts with preceding circuitry.

Expected Input Impedance in FET-Based Common-Source
Stages
The common-source stage utilizing FETs, such as JFETs or enhancement-mode MOSFETs, is renowned
for its high input impedance, often in the order of megaohms (MΩ). This high input impedance results
from:
- The gate terminal being insulated from the channel in MOSFETs, or
- The gate terminal being reverse-biased in JFETs, creating a depletion region with minimal leakage
current.

In ideal conditions, the gate draws negligible current, which implies that the input impedance is
predominantly determined by the gate-to-source junction or the gate's insulation layer.

Does the Common-source Stage Have an Infinite Input
Impedance? True or False?
Based on the detailed understanding:
- For FET-based common-source stages, the input impedance is very high, often approximated as
infinite in ideal cases.
- For practical purposes, it is extremely large but not truly infinite due to parasitic effects and leakage
currents.

Therefore, the statement: "The common-source stage has an infinite input impedance" is generally
considered to be True when referring to ideal FET stages, making it highly desirable in many
applications because it minimizes loading on the previous stage.

---

Comparing FETs and BJTs: Focus on NPN Transistors

Introduction to NPN Transistors
An NPN transistor is a Bipolar Junction Transistor (BJT) with two N-type semiconductor regions
separated by a P-type region. It operates as a current-controlled current source, with current flow
primarily due to minority carriers (electrons in this case).



Input Impedance in NPN Transistor Circuits
Unlike FETs, BJTs exhibit a different behavior regarding input impedance:
- The input is applied between the base and emitter terminals.
- The input impedance is lower, typically ranging from a few kiloohms to hundreds of kiloohms,
depending on biasing and circuit configuration.
- The base-emitter junction behaves like a diode, which influences the impedance.

Implications for Circuit Design
Because of their lower input impedance, NPN BJTs are not ideal for high-impedance input stages like
those in the common-source configuration. Instead, they are often used in common-emitter, common-
collector, or other configurations where input impedance considerations are different.

---

Conclusion: Is the Statement True or False?

Summarizing the key points:
- The common-source stage, when implemented with FETs, exhibits very high input impedance, often
approximated as infinite in ideal conditions.
- This high input impedance is one of the primary advantages of the FET-based common-source
amplifier, making it suitable for voltage buffering and high-impedance applications.
- In contrast, NPN BJTs have a finite, relatively lower input impedance, influenced by the base-emitter
junction's diode characteristics.

Given the context of the question: "The Common-source Stage Has An Infinite Input Impedance Select
One O True O False An NPN Transistor Having", the statement about the common-source stage having
an infinite input impedance is True when referring to ideal FET-based configurations.

---

Additional Considerations in Practical Circuit Design

Real-World Limitations and Parasitics
While the idealized model treats the input impedance as infinite, practical considerations include:
- Parasitic capacitances at the gate (e.g., gate-drain and gate-source capacitance).
- Leakage currents through the gate due to imperfect insulation.
- Device manufacturing tolerances.

These factors slightly reduce the effective input impedance from the ideal value but generally remain
very high.



Choosing the Right Transistor for Your Application
- For high-input impedance requirements, FETs are preferred.
- For applications requiring high gain and current handling, BJTs like NPN transistors are suitable,
despite their lower input impedance.

---

Final Words
Understanding the input impedance characteristics of different transistor stages is fundamental for
designing efficient and effective electronic circuits. The common-source configuration, typically using
FETs, provides an exceptionally high input impedance, often considered infinite in theoretical models.
Conversely, NPN BJTs possess a finite, lower input impedance due to their bipolar junction nature.
Recognizing these differences ensures proper selection and utilization of transistors in various circuit
applications, leading to optimal performance and reliability.

---

In conclusion, the statement "The Common-source Stage Has An Infinite Input Impedance" is
generally True in the context of ideal FET-based common-source stages.

Frequently Asked Questions

Is the common-source stage characterized by having an
infinite input impedance?
False

Does an NPN transistor in a common-source configuration
typically have a high input impedance?
Yes

Can the common-source stage be considered a voltage
amplifier?
Yes

Is the input impedance of a common-source stage usually
low?
False



Does the common-source amplifier provide voltage gain with
a phase inversion?
Yes

Is the statement 'The common-source stage has an infinite
input impedance' true for all transistor configurations?
False

In an NPN transistor used in a common-source configuration,
is the collector typically connected to a positive voltage
source?
Yes

Does the common-source stage serve as the basic building
block in MOSFET amplifier circuits?
Yes

Is the input impedance of a common-source stage dependent
on the transistor's parameters and circuit configuration?
Yes

Additional Resources
The Common-source Stage Has An Infinite Input Impedance Select One O True O False An NPN
Transistor Having

---

When delving into the fundamentals of field-effect transistors (FETs) and their applications in analog
circuits, the common-source stage has an infinite input impedance. This statement is often
encountered in electronics education and design discussions, and understanding its validity is crucial
for designing high-performance amplifiers. In this article, we'll explore the characteristics of the
common-source stage, analyze the concept of input impedance in transistor configurations, and
clarify whether this statement holds true or false, especially in the context of NPN transistors and
their common-source configurations.

---

Understanding the Common-Source Stage

What Is a Common-Source Stage?



The common-source (CS) stage is a basic amplifier configuration primarily used with field-effect
transistors (FETs), such as junction FETs (JFETs) or metal-oxide-semiconductor FETs (MOSFETs). It is
analogous to the common-emitter stage in bipolar junction transistors (BJTs) but tailored for FETs.

Key features of the common-source stage include:

- The source terminal (for FETs) or emitter terminal (for BJTs) is grounded or connected to a reference
potential.
- The input signal is applied to the gate (FET) or base (BJT).
- The output is taken from the drain (FET) or collector (BJT).

This configuration is renowned for providing voltage amplification, high gain, and good input-output
isolation. It serves as a fundamental building block in analog integrated circuits, such as operational
amplifiers and RF amplifiers.

Why Is the Input Impedance Important?

Input impedance determines how much of the input signal is dropped across the device and how
much is delivered to the circuit. High input impedance is desirable because it minimizes loading
effects on preceding stages, preserves signal integrity, and reduces power consumption.

---

Input Impedance in the Common-Source Stage

Theoretical Perspective

In ideal FET theory, the input impedance of the common-source stage is considered very high, often
approaching infinite. This stems from the fact that:

- The gate terminal of a FET is insulated from the channel by a thin oxide layer (MOSFET) or is
reverse-biased (JFET).
- No significant current flows into the gate terminal in a steady state, making the gate "virtually"
open-circuited.
- Since the gate draws negligible current, the input impedance (which is the ratio of voltage to current
at the input) is extremely high.

Practical Considerations

While the theoretical input impedance is infinite, real-world factors influence the actual input
impedance:

- Gate leakage current, though typically very small, introduces a finite input impedance.
- Parasitic capacitances (gate-to-source, gate-to-drain) affect high-frequency response.
- Biasing networks and any associated impedance elements add to the overall input impedance.

Implications for Circuit Design

Designers often consider the input impedance of the common-source stage as very high, effectively
approaching infinity, especially at low frequencies. This characteristic makes the common-source
stage suitable as a buffer or voltage amplifier that does not load the preceding stage.



---

Does the Common-Source Stage Truly Have Infinite Input Impedance?

The Claim: "The Common-source Stage Has An Infinite Input Impedance"

This statement is a common assertion in electronics textbooks and courses. To evaluate its accuracy,
we need to analyze the underlying assumptions and real-world conditions.

Analysis: True or False?

- In an ideal case, yes, the input impedance of the common-source stage is considered infinite due to
the insulated gate (MOSFET) or high reverse-bias of the gate-base junction (JFET).
- In real circuits, the input impedance is very high but finite, affected by leakage currents, parasitic
capacitances, and biasing components.

Therefore, the statement that "The common-source stage has an infinite input impedance" is
generally considered:

> True (from a theoretical perspective).

However, the caveat is that practical implementations involve finite, though very high, input
impedances.

---

Analyzing the Role of NPN Transistors in Common-Source Configurations

NPN Transistors and Common-Source Stages: Clarifying the Concepts

It's important to note that NPN bipolar junction transistors (BJTs) do not operate in a common-source
configuration because that terminology is specific to FETs. Instead, BJTs commonly operate in
common-emitter, common-collector, or common-base configurations.

However, in some contexts, the terms "common-source" and "common-emitter" are used analogously
to describe similar functions, with the key difference being the device type.

NPN Transistor Characteristics

An NPN transistor's input impedance is primarily determined by:

- The base-emitter junction, which has a diode-like behavior.
- The biasing network.

For an NPN BJT:

- The input impedance at the base is typically low to moderate, usually in the order of a few kilo-
ohms, depending on biasing and frequency.
- The input impedance is dominated by the base-emitter junction's dynamic resistance, which is
roughly 25 milliohms divided by the base current in DC conditions, but at AC, it appears as a small
resistance.



In contrast, for FETs:

- The gate terminal (for MOSFETs) exhibits very high input impedance because it is insulated from the
channel.

Relevance to the Original Statement

Given that the original statement refers to "An NPN Transistor Having...", it appears to be conflating
two different device types and configurations. If the focus is on NPN BJTs, then:

- The input impedance at the base is not infinite, but finite and relatively low compared to FETs.
- The common-emitter configuration (analogous to common-source) has a low input impedance at the
base.

Therefore, if the question is about an NPN transistor in a configuration analogous to common-source
(which would be a common-emitter), the input impedance is finite and typically low to moderate.

---

Summary and Final Clarification

| Aspect | FETs (MOSFETs/JFETs) | BJTs (NPN) |
|---------|---------------------|------------|
| Input Terminal | Gate | Base |
| Input Impedance | Very high, approaching infinity in ideal case | Moderate to low, finite |
| Key Property | Insulated gate (MOSFET), reverse-biased junction (JFET) | Forward-biased junction
(base-emitter) |
| Common-Source Stage | Typically considered to have infinite input impedance | Not applicable;
instead, common-emitter has finite input impedance |

---

Final Verdict

The statement: "The common-source stage has an infinite input impedance"

- Is generally true in the context of FET-based common-source stages, considering ideal conditions.
- Is false if referring to NPN BJTs in common-emitter configurations, where the input impedance is
finite and often relatively low.

In the specific question:

> "The common-source stage has an infinite input impedance. Select one: True / False."

The correct answer depends on the device type:

- If referring to a FET-based common-source stage: True
- If referring to an NPN transistor (BJT) in a common-emitter configuration: False

---



Conclusion

Understanding the input impedance characteristics of different transistor configurations is
fundamental for circuit design. The common-source stage, when built with FETs, offers an extremely
high input impedance, making it ideal for voltage buffering and non-loading amplification. However,
when dealing with BJTs like NPN transistors, the input impedance is finite, and the analogy to the
common-source stage does not hold as strongly.

Key Takeaways:

- The common-source stage is associated with FETs, which have high (ideally infinite) input
impedance.
- NPN BJTs, while widely used in similar amplifier configurations, do not exhibit infinite input
impedance.
- Always consider the device type and practical limitations when evaluating input impedance.

By grasping these distinctions, engineers and students can better design, analyze, and troubleshoot
analog circuits, ensuring optimal performance tailored to the specific transistor technology employed.
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