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Understanding Refresh Rate: 60Hz vs 90Hz vs
120Hz
In the world of displaysâ??whether for smartphones, monitors, or televisionsâ??refresh rate is a critical
specification that influences visual performance. The refresh rate, measured in Hertz (Hz), determines
how many times per second a screen updates its image. Higher refresh rates generally lead to
smoother motion, reduced motion blur, and a more responsive viewing experience. However, the
differences between common refresh ratesâ??60Hz, 90Hz, and 120Hzâ??can be subtle yet impactful
depending on the use case.

This article explores the technical distinctions between 60Hz, 90Hz, and 120Hz displays, their
advantages and disadvantages, and the ideal scenarios for each.

What Is Refresh Rate?

The refresh rate of a display refers to the number of times the screen redraws the image per second.
For example, a 60Hz display refreshes the image 60 times per second, while a 120Hz display does so
120 times per second. This directly affects how smoothly motion appears, particularly in fast-paced
content like gaming, sports, or action movies.

Refresh rate should not be confused with frame rate (FPS), which is the number of frames a graphics
card or processor can render per second. While a high refresh rate allows a display to show more
frames, the actual smoothness depends on whether the content being displayed matches or exceeds
the refresh rate.

60Hz: The Standard Refresh Rate

Overview

For decades, 60Hz has been the standard refresh rate for most displays, including televisions,
computer monitors, and smartphones. It remains widely used due to its balance between performance
and power efficiency.

Advantages of 60Hz
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1. Widespread Compatibility â?? Most content, including movies, TV shows, and older games, is
optimized for 60Hz.

2. Lower Power Consumption â?? Since the display updates less frequently, 60Hz screens
consume less power, making them ideal for battery-powered devices like laptops and
smartphones.

3. Cost-Effective â?? Displays with 60Hz panels are generally cheaper to manufacture, resulting in
lower prices for consumers.

4. Sufficient for General Use â?? For everyday tasks like web browsing, office work, and casual
media consumption, 60Hz provides a smooth enough experience.

Disadvantages of 60Hz

1. Motion Blur in Fast-Paced Content â?? In gaming or sports, fast-moving objects may appear
blurry due to the lower refresh rate.

2. Less Responsive for Competitive Gaming â?? Gamers may experience slight input lag
compared to higher refresh rates.

3. Screen Tearing (Without V-Sync) â?? If the frame rate exceeds 60 FPS, screen tearing can
occur unless V-Sync or adaptive sync technologies (like FreeSync or G-Sync) are enabled.

Best Use Cases for 60Hz

Office work and productivity
Casual web browsing and media consumption
Budget-friendly devices (smartphones, laptops, monitors)
Watching movies and TV shows (most content is filmed at 24-30 FPS)

90Hz: A Balanced Middle Ground

Overview

90Hz displays have gained popularity in mid-range and flagship smartphones, as well as some gaming
monitors. They offer a noticeable improvement over 60Hz without the high power demands of 120Hz.

Advantages of 90Hz

1. Smoother Than 60Hz â?? The 50% increase in refresh rate results in visibly smoother scrolling,
animations, and motion.

2. Better for Gaming â?? While not as fluid as 120Hz, 90Hz still provides a competitive edge in
fast-paced games.

3. Improved Touch Responsiveness (Smartphones) â?? Higher refresh rates reduce perceived
input lag, making touch interactions feel more immediate.

4. Lower Power Consumption Than 120Hz â?? More efficient than 120Hz while still offering a
performance boost over 60Hz.
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Disadvantages of 90Hz

1. Limited Content Optimization â?? Most media is still produced for 60Hz, so the benefits are
most noticeable in gaming and UI interactions.

2. Battery Impact on Mobile Devices â?? While better than 120Hz, 90Hz still consumes more
power than 60Hz.

3. Not Ideal for High-End Gaming â?? Competitive gamers may still prefer 120Hz or higher for the
smoothest experience.

Best Use Cases for 90Hz

Mid-range and flagship smartphones (e.g., OnePlus, Google Pixel, Samsung Galaxy)
Casual gaming (mobile and console)
Productivity tasks with frequent scrolling (documents, social media)
Users who want a smoother experience without excessive battery drain

120Hz: The Premium Choice for Smoothness

Overview

120Hz displays are the gold standard for high-performance gaming monitors, premium smartphones,
and high-end televisions. They offer the smoothest motion and lowest input lag, making them ideal for
competitive gaming and immersive media experiences.

Advantages of 120Hz

1. Exceptionally Smooth Motion â?? The 100% increase over 60Hz results in ultra-fluid
animations, making fast movements appear crisp and clear.

2. Reduced Motion Blur â?? Higher refresh rates minimize ghosting and blur, especially in fast-
paced games and action scenes.

3. Lower Input Lag â?? Critical for competitive gaming, where every millisecond counts.
4. Better for High Frame Rate Content â?? Supports 120 FPS gaming (common in consoles like

Xbox Series X|S and PlayStation 5) and high-refresh-rate media.
5. Adaptive Sync Compatibility â?? Many 120Hz displays support FreeSync or G-Sync,

eliminating screen tearing.

Disadvantages of 120Hz

1. Higher Power Consumption â?? More frequent screen updates drain batteries faster in mobile
devices.

2. More Expensive â?? 120Hz panels are costlier to produce, leading to higher prices for monitors
and smartphones.

3. Diminishing Returns for Some Users â?? Casual users may not notice a significant difference
between 90Hz and 120Hz.
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4. Limited Content at 120Hz â?? Most movies and TV shows are still produced at 24-60 FPS, so
the benefits are most apparent in gaming.

Best Use Cases for 120Hz

Competitive gaming (PC, console, mobile) â?? Esports titles like Call of Duty, Fortnite,
Valorant, and CS2 benefit from the reduced input lag.
High-end smartphones (iPhone 13 Pro and later, Samsung Galaxy S21 Ultra and later,
ASUS ROG Phone, etc.) â?? Provides a premium scrolling and gaming experience.
Gaming monitors (1440p and 4K 120Hz+ displays) â?? Ideal for PC gamers who want the
smoothest visuals.
High-refresh-rate media (120 FPS videos, sports, and action movies) â?? Some streaming
services and cameras support 120 FPS playback.

60Hz vs 90Hz vs 120Hz: Key Differences Compared

Feature 60Hz 90Hz 120Hz
Refresh Rate 60 times per second 90 times per second 120 times per second

Motion
Smoothness

Standard, noticeable blur Smoother than 60Hz Ultra-smooth, minimal blur

Input Lag Higher (less responsive) Lower than 60Hz Lowest (best for gaming)

Power
Consumption

Lowest (best for battery
life)

Moderate Highest (worst for battery life)

Cost Most affordable Mid-range Most expensive

Best For
General use, budget
devices

Smartphones, casual
gaming

Competitive gaming, premium
devices

Content Support
Widely supported
(movies, TV)

Limited (mostly
UI/gaming)

Limited (mostly gaming)

Which Refresh Rate Should You Choose?

The ideal refresh rate depends on your needs, budget, and device type:

For Smartphones:

60Hz â?? Best for budget phones and users who prioritize battery life.
90Hz â?? A great balance for mid-range and flagship phones (e.g., Google Pixel, OnePlus).
120Hz â?? Best for premium devices (iPhone Pro, Samsung Galaxy Ultra, gaming phones) where
smoothness is a priority.

For Monitors:
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60Hz â?? Suitable for office work, casual browsing, and non-gaming use.
90Hz â?? A good middle ground for casual gamers and content creators.
120Hz+ â?? Essential for competitive gamers, esports, and high-refresh-rate content.

For Televisions:

60Hz â?? Fine for movies and TV shows (most content is 24-30 FPS).
120Hz â?? Ideal for gaming (PS5, Xbox Series X|S) and sports (reduces motion blur).

For Gaming:

60Hz â?? Only suitable for single-player or casual games.
90Hz â?? Better for mobile and console gaming.
120Hz+ â?? Best for PC and competitive gaming (144Hz or 240Hz is even better for esports).

Future of Refresh Rates: Beyond 120Hz

While 120Hz is currently the sweet spot for most users, higher refresh rates are becoming more
common:
â?? 144Hz, 165Hz, 240Hz, 360Hz â?? Found in high-end gaming monitors for ultra-competitive play.
â?? 240Hz+ Smartphones â?? Some gaming phones (e.g., ASUS ROG Phone, RedMagic) now offer
240Hz for extreme smoothness.
â?? Variable Refresh Rate (VRR) â?? Technologies like FreeSync (AMD) and G-Sync (NVIDIA)
allow displays to dynamically adjust refresh rates to match frame rates, eliminating stuttering and
tearing.

Conclusion

Refresh rate plays a crucial role in determining how smooth and responsive a display feels. While 60Hz
remains the standard for general use, 90Hz offers a noticeable improvement for smartphones and
casual gaming, and 120Hz delivers the best experience for competitive gaming and high-end devices.

When choosing a display, consider your primary use case:
â?? For productivity and battery life â?? 60Hz
â?? For a balanced smartphone experience â?? 90Hz
â?? For gaming and premium smoothness â?? 120Hz or higher

As display technology advances, higher refresh rates will become more accessible, but for now, 60Hz,
90Hz, and 120Hz cover the spectrum of user needsâ??from budget-friendly to high-performance.
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